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Abstract

Therapeutic food interventions have reduced mortality in children with severe acute malnutrition 

(SAM) but incomplete restoration of healthy growth remains a major problem1,2. The 

relationships between the type of nutritional intervention, the gut microbiota, and therapeutic 

responses are unclear. In the current study, bacterial species whose proportional representation 

define a healthy gut microbiota as it assembles during the first two postnatal years were identified 

by applying a machine-learning-based approach to 16S rRNA datasets generated from monthly 

fecal samples obtained from a birth-cohort of children, living in an urban slum of Dhaka, 

Bangladesh, who exhibited consistently healthy growth. These age-discriminatory bacterial 

species were incorporated into a model that computes a ‘relative microbiota maturity index’ and 

‘microbiota-for-age Z-score’ that compare development (defined here as maturation) of a child’s 

fecal microbiota relative to healthy children of similar chronologic age. The model was applied to 

twins and triplets (to test for associations of these indices with genetic and environmental factors 

including diarrhea), children with SAM enrolled in a randomized trial of two food interventions, 
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and children with moderate acute malnutrition. Our results indicate that SAM is associated with 

significant relative microbiota immaturity that is only partially ameliorated following two widely 

used nutritional interventions. Immaturity is also evident in less severe forms of malnutrition and 

correlates with anthropometric measurements. Microbiota maturity indices provide a microbial 

measure of human postnatal development, a way of classifying malnourished states, and a 

parameter for judging therapeutic efficacy. More prolonged interventions with existing or new 

therapeutic foods and/or addition of gut microbes may be needed to achieve enduring repair of gut 

microbiota immaturity in childhood malnutrition and improve clinical outcomes.

Severe acute malnutrition and moderate acute malnutrition (MAM) are typically defined by 

anthropometric measurements: children are classified as having SAM if their weight-for-

height Z-scores (WHZ) are below three standard deviations (-3 SD) from the median of the 

World Health Organization (WHO) reference growth standards, while those with WHZ 

scores between minus two and minus three SD are categorized as having MAM3. SAM and 

MAM typically develop between three and 24 months of life4. A standardized treatment 

protocol for SAM and its complications has been developed in Bangladesh1. The result has 

been a reduction in mortality rate, although the extent to which this protocol results in long-

term restoration of normal growth and development needs to be ascertained through 

longitudinal studies5,6. There is similar lack of clarity about the long-term efficacy of 

nutritional interventions for MAM7,8.

Food is a major factor that shapes the proportional representation of organisms present in the 

gut microbial community (microbiota), and its gene content (microbiome). The microbiota/

microbiome in turn plays an important role in extracting and metabolizing dietary 

ingredients9-14. Hypothesizing that healthy postnatal development (maturation) of the gut 

microbiota is perturbed in malnutrition12, we followed 50 healthy Bangladeshi children 

monthly during the first two years of life (25 singletons, 11 twin pairs, 1 set of triplets; 996 

monthly fecal samples collected, see Methods, Extended Data Tables 1-3). By identifying 

bacterial taxa that discriminate the microbiota of healthy children at different chronologic 

ages, we were able to test our hypothesis by studying 6-20 month old children presenting 

with SAM, just prior to, during, and after treatment 4 with two very different types of food 

intervention, as well as children with MAM. The results provide a different perspective 

about malnutrition - one involving disruption of a microbial facet of our normal human 

postnatal development.

To characterize gut microbiota development/maturation across unrelated healthy 

Bangladeshi infants living in separate households, fecal samples were collected at monthly 

intervals up to 23.4±0.5 months of age in a training set of 12 children who exhibited 

consistently healthy anthropometric scores [WHZ, -0.32±0.98 (mean±SD; 22.7±1.5 fecal 

samples/child; Extended Data Table 4a]. Methods for characterizing the bacterial component 

of their fecal microbiota samples by V4-16S rRNA sequencing (Extended Data Table 5) and 

assigning the resulting reads to operational taxonomic units (OTUs) sharing ≥97% 

nucleotide sequence identity are described in Methods. (A 97%ID OTU is commonly 

construed as representing a species-level taxon). The relative abundances of 1222 97%ID 

OTUs that passed our filtering criterion15 were regressed against the chronologic age of 
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each child at the time of fecal sample collection using the Random Forests machine learning 

algorithm16. The regression explained 73% of the variance related to chronologic age. The 

significance of the fit was established by comparing fitted to null models where age labels of 

samples were randomly permuted with respect to their 16S rRNA microbiota profiles 

(p=0.0001, 9999 permutations). Ranked lists of all bacterial taxa, in order of ‘age-

discriminatory importance’, were determined by considering those taxa whose relative 

abundance values when permuted have a larger marginal increase in mean squared error to 

be more important (see Methods). Ten-fold cross-validation was used to estimate age-

discriminatory performance as a function of the number of top-ranking taxa according to 

their feature importance scores. Minimal improvement in predictive performance was 

observed when including taxa beyond the top 24 (see Extended Data Table 6 for the top 60). 

The 24 most age-discriminatory taxa identified by Random Forests are shown in Fig. 1a in 

rank order of their contribution to the predictive accuracy of the model and were selected as 

inputs to a sparse 24-taxon model.

To test the generalizability of this sparse model, we applied it, with no further parameter 

optimization, to additional monthly fecal samples collected from two other healthy groups of 

children: 13 singletons [WHZ, -0.4±0.8 (mean±SD)] and 25 children from a birth cohort 

study of twins and triplets, [WHZ, -0.5±0.7 (mean±SD)], all born and raised in Mirpur, 

Bangladesh (Extended Data Table 4b,c). The model was found to be generalizable to both 

groups, (r2 = 0.71 and 0.68, respectively), supporting the consistency of the observed 

taxonomic signature of microbiota maturation across different healthy children living in this 

geographic locale (Fig. 1b,c).

Two metrics of microbiota maturation were defined by applying the sparse model to the 13 

healthy singletons and 25 members of twin pairs/triplets that had been used for model 

validation:

(1)

Microbiota age values for healthy children were interpolated across the first two years of life 

using a spline fit (Fig. 1b).

(2)

where median and standard deviation of microbiota age were computed for each month up 

to 24 months. MAZ accounts for the variance of predictions of microbiota age as a function 

of different host age ranges (when considered in discrete monthly bins). (See Extended Data 

Fig. 1 for an illustration of how each metric is calculated, plus Supplementary Notes for 

additional discussion of how this approach defines immaturity as a specific recognizable 

state rather than entirely as a lack of maturity).

To study the influences of genetic and environmental factors on these microbiota maturation 

indices, we examined their distribution in healthy Bangladeshi twins and triplets. 

Monozygotic (MZ) twins were not significantly more correlated in their maturity profiles 
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compared to dizygotic (DZ) twins, and within the set of triplets, the two MZ siblings were 

not more correlated than their fraternal sibling [MZ pairs, 0.1±0.5 (Spearman Rho±SD); DZ 

pairs, 0.33±0.3; in the case of the triplets, values for the MZ pair and fraternal sibling were 

0.1; and 0.24±0.3, respectively]. Maturity was significantly decreased in fecal samples 

obtained during and one month following diarrheal episodes (p<0.001 and p<0.01 

respectively) but not beyond that period (Extended Data Fig. 2). There was no discernable 

effect of recent antibiotic usage (1 week prior to sampling) on relative microbiota maturity, 

while intake of infant formula was associated with significantly higher maturity values 

(Extended Data Table 7). Family membership explained 29% of the total variance in relative 

microbiota maturity measurements (loglikelihood ratio=102.1, p<0.0001; linear mixed 

model). (See Supplementary Notes, Extended Data Tables 8 and 9; Extended Data Fig. 3 for 

analyses of fecal microbiota variation in mother-infant dyads and fathers).

The effects of SAM on microbiota maturity

Sixty-four children with SAM who had been admitted to the Nutritional Rehabilitation Unit 

of icddr,b Dhaka Hospital were enrolled in a study to investigate the configuration of their 

fecal microbiota before, during and after treatment with either an imported, internationally 

used Ready-to-use Therapeutic Food (RUTF; Plumpy’Nut) or a locally produced, lower cost 

nutritional food combination (Khichuri-Halwa). Children ranged in age from 6 to 20 months 

of age at the time of enrollment and were randomly assigned to either of the treatment arms. 

At enrollment, WHZ scores averaged -4.2±0.7 (mean±SD) (see Extended Data Tables 10- 

12 for patient metadata and Fig. 2a for study design). In the initial ‘acute phase’ of 

treatment, infection control was achieved with parenteral administration of ampicillin and 

gentamicin for 2 and 7 days respectively, and oral amoxicillin for 5 days (from days 3 and 

7). Children with SAM were initially stabilized by feeding a milk-based ‘suji’ followed by 

randomization to either an imported peanut-based RUTF intervention or an intervention with 

locally-produced, rice and lentil-based therapeutic foods (Khichuri and Halwa; see 

Supplementary Information and Extended Data Table 13 for compositions of all foods used 

during nutritional rehabilitation). During this second ‘nutritional rehabilitation phase’ 

(1.3±0.7 weeks) children received 150-250 kcal/kg body weight/d of RUTF or Khichuri-

Halwa (3-5 g protein/kg/d), plus micronutrients including iron. Children were discharged 

from the hospital after the completion of this second phase; during this ‘post-intervention 

phase’, periodic follow-up exams were performed to monitor health status. Fecal samples 

were obtained during the acute phase before treatment with Khichuri-Halwa or RUTF, then 

every three days during the nutritional rehabilitation phase, and monthly thereafter during 

the post-intervention follow-up period.

There was no significant difference in rate of weight gain between the RUTF and Khichuri-

Halwa groups (10.9±4.6 versus 10.4±5.4 g/kg body weight/day (mean±SD); p=0.7; 

Student’s t-test). The mean WHZ at the completion of nutritional rehabilitation was 

significantly improved in both treatment groups [-3.1±0.7 (mean±SD) RUTF; p<0.001 and 

-2.7±1.6 Khichuri-Halwa; p<0.0001], but not significantly different between groups 

(p=0.15). During follow-up, WHZ scores remained significantly lower compared to healthy 

children (-2.1±1.2, Khichuri-Halwa; -2.4±0.8 RUTF versus -0.5±1.1 for healthy; p<0.0001, 
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Extended Data Fig. 4a). Children in both arms also remained severely stunted and severely 

underweight throughout the follow-up period (Extended Data Fig. 4b,c).

The Random Forests model derived from healthy children was used to define relative 

microbiota maturity for children with SAM at the time of enrollment, during treatment, at 

the end of either nutritional intervention, and during the months of followup. The results 

reveal that compared to healthy, SAM was associated with significant microbiota 

immaturity at the time that nutritional rehabilitation was initiated and at cessation of 

treatment (Dunnett’s post-hoc test, p<0.0001 for both groups; Fig. 2b). Within one month of 

follow-up, both groups had improved significantly. However, improvement in this metric 

was short-lived for the RUTF and Khichuri-Halwa groups, with regression to significant 

immaturity relative to healthy children beyond four months after treatment was stopped (Fig. 

2b, Extended Data Table 14). MAZ scores, like relative microbiota maturity, indicated a 

transient improvement after RUTF intervention that was not durable beyond 4 months. In 

the Khichuri-Halwa group, relative microbiota maturity and MAZ scores improved 

following treatment, but subsequently regressed, exhibiting significant differences relative to 

healthy children at 2-3 months, and >4 months after cessation of treatment (Fig. 2b, 

Extended Data Table 14).

Both food interventions had non-durable effects on other microbiota parameters. The 

reduced bacterial diversity associated with SAM persisted after Khichuri-Halwa and only 

transiently improved with RUTF (Fig. 2b, Extended Data Fig. 5 and Extended Data Table 

14). We identified a total of 220 bacterial taxa that were significantly different in their 

proportional representation in the fecal microbiota of children with SAM compared to 

healthy; 165 of these 220 97%ID OTUs were significantly diminished in the microbiota of 

children with SAM during the longer term follow-up period in both treatment groups 

(Extended Data Figs. 6 and 7; Extended Data Table 15).

While the majority of children in both treatment arms of the SAM study were unable to 

provide fecal samples prior to the initiation of antibiotic treatment due to the severity of their 

illness, a subset of nine children each provided one or two fecal samples (n=12) before 

administration of parenteral ampicillin/gentamicin and oral amoxicillin. Microbiota 

immaturity was manifest at this early time-point before antibiotics in these nine children 

(relative microbiota maturity: -5.15±0.9 months versus -0.03±0.1 for the 38 reference 

healthy controls; Mann-Whitney p<0.0001). Sampling these nine children after treatment 

with parenteral and oral antibiotics but prior to initiation of RUTF or Khichuri-Halwa (6±3.6 

d after hospital admission) showed that there was no significant effect on microbiota 

maturity (p=1; Wilcoxon matched-pairs rank test). When preantibiotic fecal samples from 

these nine children were compared to samples collected at the end of all treatment 

interventions (dietary and antibiotic, 20±9d after admission), no significant differences in 

microbiota maturity (p=0.7, Wilcoxon), bacterial diversity (or WHZ scores) were found 

(Extended Data Fig. 8a-c). This is not to say that these interventions were without effects on 

overall community composition: opposing changes in the relative abundance of 

Streptococcaceae and Enterobacteriaceae were readily apparent (Extended Data Fig. 8e,f; 

note that the Random Forests model classified both the microbiota of children with SAM 

sampled prior to and at the conclusion of all treatment interventions as immature, indicating 
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lack of a generic immature state). While these findings indicate that the relative microbiota 

immaturity associated with SAM was not solely attributable to the antibiotics used to treat 

these children, we could not, in cases where children were not able to provide pre-

intervention fecal samples, measure the effects of other antibiotics, consumed singly or in 

various combinations, on their metrics of microbiota maturation (See Supplementary Notes 

and Extended Data Table 16 for further evidence indicating antibiotic use in the follow-up 

period did not correlate with the persistence of microbiota immaturity in children with 

SAM).

SAM affects ~4% of children in developing countries. MAM is more prevalent, particularly 

in South Central Asia, where it affects ~19% (30 million)7. Epidemiological studies indicate 

that periods of MAM are associated with progression to SAM, and with stunting which 

affects >40% of children under the age of five in Bangladesh17. Therefore, we extended our 

study to children from the singleton cohort at 18 months of age, when all had transitioned to 

solid foods (n=10 children with WHZ lower than -2 SD, the threshold for MAM; 23 children 

with healthy WHZ scores; Extended Data Table 17). The relationship between microbiota 

maturity, MAZ scores and WHZ was significant (Spearman rho=0.62 and 0.63; p<0.001, 

respectively; Extended Data Fig. 9a,b). Comparing children with MAM to those defined as 

healthy revealed significantly lower relative microbiota maturity, MAZ scores and 

differences in the relative abundances of age-discriminatory taxa in the malnourished group 

(Extended Data Figs. 9d-l and 10a,b). These results suggest that microbiota immaturity may 

be an additional pathophysiological component of moderately malnourished states.

Prospectus

Defining microbiota maturity using bacterial taxonomic biomarkers that are highly 

discriminatory for age in healthy children has provided a way to characterize malnourished 

states, including whether responses to food interventions endure for prolonged periods of 

time beyond the immediate period of treatment. RUTF and Khichuri-Halwa produced 

improvements in microbiota maturity indices that were not sustained. Addressing the 

question of how to achieve durable responses in children with varying degrees of 

malnutrition may involve extending the period of administration of existing or new types of 

food interventions7. One testable hypothesis is that a population’s microbiota conditioned 

for generations on a diet will respond more favorably to nutrient supplementation based on 

food groups represented in that diet. Next generation probiotics using gut-derived taxa may 

also be required in addition to food-based interventions. The functional roles (niches) of the 

age-discriminatory taxa identified by our Random Forests model need to be clarified since 

they themselves may be therapeutic candidates and/or form the basis for low cost field-based 

diagnostic assessments.

Systematic analyses of microbiota maturation in different healthy and malnourished 

populations living in different locales, representing different lifestyles and cultural 

traditions11,18, may yield a taxonomy-based model that is generally applicable to many 

countries and types of diagnostic/therapeutic assessments. Alternatively, these analyses may 

demonstrate a need for geographic specificity when constructing such models (and 

diagnostic tests or therapeutic regimens). Two observations are notable in in this regard. 
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First, expansion of our sparse model from 24 to 60 taxa yielded similar results regarding the 

effects of diarrhea in healthy individuals, MAM and SAM (and its treatment with RUTF and 

Khichuri-Halwa) on microbiota maturity (see Supplemental Notes). Second, we applied our 

Bangladeshi model to healthy children in another population at high risk for malnutrition. 

The results show that the model generalizes (r2=0.6) to a cohort of 47 Malawian twins and 

triplets, aged 0.4-25.1 months, who were concordant for healthy status in a previous study11 

(WHZ, -0.23±0.97 (mean±SD); Extended Data Table 18). Age-discriminatory taxa 

identified in healthy Bangladeshi children show similar agedependent changes in their 

representation in the microbiota of healthy Malawian children, as assessed by the Spearman 

rank correlation metric (Extended Data Fig. 10c,d).

The question of whether microbiota immaturity associated with SAM and MAM is 

maintained during and beyond childhood also underscores the need to determine the 

physiologic, metabolic and immunologic consequences of this immaturity, and how they 

might contribute to the associated morbidities and sequelae of malnutrition, including 

increased risk for diarrheal disease, stunting, impaired vaccine responses, and cognitive 

abnormalities2,19. Our study raises a testable hypothesis: namely, that assessments of 

microbiota maturation, including in the context of the maternal-infant dyad, will provide a 

more comprehensive view of normal human development and of developmental disorders, 

and spawn new directions for preventive medicine. Testing this hypothesis will require 

many additional clinical studies but answers may also spring forth from analyses of properly 

consented gut microbiota samples that have already been stored from previous studies.

Methods

Singleton birth cohort

Full details of the design of this now completed birth cohort study have been previously 

described21. Fecal microbiota samples were profiled from 25 children who had consistently 

healthy anthropometric measures based on quarterly (every 3 month) measurements 

(Extended Data Table 1). The WHZ threshold used for ‘healthy’ (on average above -2 SD) 

was based on median weight and height measurements obtained from age- and gender-

matched infants and children by the Multi-Centre Growth Reference study of the World 

Health Organization3. Clinical parameters, including diarrheal episodes and antibiotic 

consumption associated with each of their fecal samples are provided in Extended Data 

Table 2.

A second group studied from this singleton cohort consisted of 33 children sampled cross-

sectionally at 18 months, including those who were incorporated as healthy reference 

controls, and those with a WHZ < -2 who were classified with MAM (Extended Data Table 

17).

Twins/Triplets birth cohort

Mothers with multiple pregnancy, identified by routine clinical and sonographic assessment 

at the Radda Maternal Child Health and Family Planning (MCH-FP) Clinic in Dhaka, were 

enrolled in a prospective longitudinal study (n=11 mothers with twins; 1 with triplets). The 
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zygosity of twin pairs and triplets was determined using plasma DNA and a panel of 96 

polymorphic SNPs (Center for Inherited Disease Research, Johns Hopkins University). Four 

twin pairs were monozygotic (MZ), six were dizygotic (DZ) and the set of triplets consisted 

of a MZ pair plus one fraternal sibling (Extended Data Table 1; note that one of the 11 twin 

pairs could not be tested for zygosity because plasma samples were not available). 

Information about samples from healthy twins, triplets and their parents, including clinical 

parameters associated with each fecal sample, is provided in Extended Data Table 2 and 

Extended Data Table 3.

The three healthy Bangladeshi groups used for model training and validation had the 

following WHZ scores: -0.32±1 (mean ± SD; 12 singletons randomized to the training set), 

-0.44±0.8 (13 singletons randomized to one of the two validation sets), and -0.46±0.7 (twins 

and triplets in the other validation set) (Extended Data Table 4). The average number of 

diarrheal episodes in the singleton training set, the singleton validation set, and the twin/

triplet validation set (4, 4.6, 1.7, respectively) was comparable to values reported in previous 

surveys of another cohort of 0-2 year-old Bangladeshi children (4.25 /child/year)22.

There were no significant differences in the number of diarrheal episodes/year/child and the 

number of diarrheal days/year/child between the singleton training and validation sets 

(Student’s t-test, p=0.5). Moreover, across all training and validation sets, neither of these 

diarrheal parameters correlated with mean age-adjusted Shannon diversity indices 

(Spearman rho; -0.18 and -0.12; p=0.22 and 0.4, respectively). The fraction of fecal samples 

collected from each child where oral antibiotics had been consumed within the prior 7 days 

was not significantly different between the training and two validation sets (p=0.14; one-

way ANOVA; see Extended Data Table 4).

Severe Acute Malnutrition (SAM) study

Sixty-four children in the Nutritional Rehabilitation Unit of icddr,b Dhaka Hospital 

suffering from SAM (defined as having a WHZ score less than -3 SD and/or bilateral pedal 

edema) were enrolled in a randomized interventional trial to compare an imported peanut-

based RUTF, Plumpy’Nut (Nutriset Plumpyfield, India) and locally produced Khichuri-

Halwa (clinical trial NCT01331044). Initially children were stabilized by rehydration and 

feeding ‘suji’, which contains whole bovine milk powder, rice powder, sugar and soybean 

oil (~100 kcal/kg body weight/d, including 1.5 g protein/kg/d). Children were then 

randomized to the Khichuri-Halwa or RUTF groups. Khichuri consists of rice, lentils, green 

leafy vegetables, and soybean oil, while Halwa consists of wheat flour (atta), lentils, 

molasses, and soybean oil. Children randomized to the Khichuri-Halwa arm also received 

milk suji ‘100’ during their nutritional rehabilitation (a form of suji with a higher 

contribution of calories from milk powder compared to suji provided during the acute 

phase). RUTF is a ready-to-use paste that does not need to be mixed with water; it consists 

of peanut paste mixed with dried skimmed milk, vitamins and minerals (energy density 5.4 

kcal/g). Khichuri and Halwa are less energy-dense than RUTF (1.45 kcal/g and 2.4 kcal/g, 

respectively, see Extended Data Table 13 for a list of ingredients for all foods used during 

nutritional rehabilitation).
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The primary outcome measurement, rate of weight gain (g/kg/d), along with improvement in 

WHZ score after nutritional rehabilitation are reported by child in Extended Data Table 10. 

Fecal samples were collected prior to randomization to the RUTF and Khichuri-Halwa 

treatment arms, every three days during nutritional rehabilitation and once monthly during 

follow-up (Information associated with each fecal sample is provided in Extended Data 

Table 11).

Anthropologic study

To obtain additional information about household practices in the Mirpur slum of Dhaka, in-

depth semi-structured interviews and observations were conducted over the course of one 

month in nine households (n=30 individuals). This survey, approved by the Washington 

University and icddr,b IRBs, involved three icddr,b field research assistants, and three senior 

scientific staff in the icddr,b Centre for Nutrition and Food Security, plus two 

anthropologists affiliated with Washington University in St. Louis. Parameters that might 

affect interpretation of metagenomic analyses of gut microbial community structure were 

noted including information about daily food preparation, food storage, personal hygiene, 

and childcare practices.

Characterizing the bacterial component of the gut microbiota by V4-16S rRNA sequencing

Fecal samples were frozen at -20°C within 30 min of their collection and subsequently 

stored at -80°C prior to extraction of DNA. DNA was isolated by beadbeating in phenol/

chloroform, further purified (QIAquick column), quantified (Qubit) and subjected to PCR 

using primers directed at variable region 4 (V4) of bacterial 16S rRNA genes. Bacterial 

V4-16S rRNA datasets were generated by multiplex sequencing of amplicons prepared from 

1897 fecal DNA samples (26,580±26,312 (mean ± SD) reads/sample paired end 162 or 250 

nt reads; Illumina MiSeq platform; Extended Data Table 5). Reads from all runs were 

trimmed to 162 nt, processed using previously described custom scripts, and overlapped to 

253 nt fragments spanning the entire amplicon15. ‘Mock’ communities, consisting of 

mixtures of DNAs isolated from 48 sequenced members of the human gut microbiota 

combined in one equivalent and two intentionally varied combinations, were included as 

internal controls in the Illumina MiSeq runs. Data from the mock communities were used for 

diversity and precisionsensitivity analyses employing methods described previously15,23.

Reads with ≥97% nucleotide sequence identity (97% ID) across all studies were binned into 

operational taxonomic units (OTUs) using QIIME (v 1.5.0), and matched to entries in the 

Greengenes reference database (version 4feb2011)24,25. Reads that did not map to the 

Greengenes database were clustered de novo with UCLUST at 97% ID and retained in 

further analysis. A total of 1222 97% ID OTUs were found to be present at or above a level 

of confident detection (0.1% relative abundance) in at least two fecal samples from all 

studies. Taxonomy was assigned based on the naïve Bayesian RDP classifier version 2.4 

using 0.8 as the minimum confidence threshold for assigning a level of taxonomic 

classification to each 97% ID OTU.
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Defining maturation of the gut microbiota in healthy children using Random Forests

Random Forests regression was used to regress relative abundances of OTUs in the time-

series profiling of the microbiota of healthy singletons against their chronologic age using 

default parameters of the R implementation of the algorithm [R package ‘randomForest’, 

ntree=10000, using default mtry of p/3 where p is the number of input 97% ID OTUs 

(features)]26. The Random Forests algorithm, due to its nonparametric assumptions, was 

applied and used to detect both linear and non-linear relationships between OTUs and 

chronologic age, thereby identifying taxa that discriminate different periods of postnatal life 

in healthy children. A rarefied OTU table at 2000 sequences per sample served as input data. 

Ranked lists of taxa in order of Random Forests reported ‘feature importance’ were 

determined over 100 iterations of the algorithm. To estimate the minimal number of top 

ranking age-discriminatory taxa required for prediction, the rfcv function implemented in 

the ‘randomForest’ package was applied over 100 replicates. A sparse model consisting of 

the top 24 taxa was then trained on the training set of 12 healthy singletons (272 fecal 

samples). Without any further parameter optimization, this model was validated in other 

healthy children (13 singletons, 25 twins and triplets) and then applied to samples in 

children with SAM and MAM. A smoothing spline function was fit between microbiota age 

and chronologic age of the host (at the time of fecal sample collection) for healthy children 

in the validation sets to which the sparse model was applied.

Alpha diversity comparisons

Estimates of within-sample diversity were made at a rarefaction depth of 2000 reads per 

sample. A linear regression was fit between the Shannon diversity index (SDI) and postnatal 

age in the 50 healthy children using a mixed model (see ‘Additional details regarding 

statistical methods’, below). An estimate of the coefficient for the slope of SDI with age and 

intercept was extracted, residuals of this regression were defined as a ΔSDI metric, and 

associations of this metric with clinical parameters were tested in the cohort of healthy twins 

and triplets. To test for differences in SDI as a function of health status and chronologic age 

in malnourished children, we compared the distribution of age-adjusted ΔSDIs in children 

with SAM between treatment phases.

Detecting associations of bacterial taxa with nutritional status and other parameters

Relative abundances of 97%ID OTUs were used in linear mixed models as response 

variables to test for associations with clinical metadata as predictors. For each comparison, 

we restricted our analysis to 97%ID OTUs and bacterial families whose relative abundance 

values reached a level of confident detection (0.1%) in a minimum of 1% of samples in each 

comparison. Pseudocounts of 1 were added to 97%ID OTUs to account for variable depth of 

sequencing between samples, and relative abundances were arcsin-square root transformed 

to approximate homoscedasticity when applying linear models. P-values of associations of 

factors with the relative abundance of bacterial taxa were computed using ANOVA type III 

(tests of fixed effects), subjected to Benjamini-Hochberg false discovery rate (FDR) 

correction.
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Enteropathogen testing

Clinical microscopy was performed for all fecal samples collected at monthly intervals from 

the singleton birth cohort and from healthy twins and triplets, and screened for Entamoeba 

histolytica, Entamoeba dispar, Escherichia coli, Blastocystis hominis, Trichomonas hominis, 

Blastocystis hominis, Coccidian-like body (CLB), Giardia lamblia, Ascaris lumbricoides, 

Trichuris Tricuria, Ancylostoma duodenale/Necator americanus, Hymenolepsis nana, 

Endolimax nana, Iodamoeba butschlii and Chilomastix mesnili. Analyses of the effect of 

‘enteropathogens detected by microscopy’ on relative microbiota maturity, MAZ and 

Shannon Diversity Index were included in the analysis of multiple environmental factors 

referred to in Extended Data Fig. 2 and Extended Data Table 7. In cases where children 

presented with SAM plus diarrhea, fecal samples collected prior to nutritional rehabilitation 

were cultured for Vibrio cholerae, Shigella flexneri, Shigella boydi, Shigella sonnei, 

Salmonella enterica, Aeromonas hydrophila and Hafnia alvae. See Extended Data Table 10 

and 19 for results of enteropathogen testing.

Additional details regarding statistical methods

Linear mixed models were applied to test for associations of microbiota maturation metrics 

(relative microbiota maturity, MAZ and SDI) with genetic and environmental factors in 

twins and triplets. Log-likelihood ratio tests and F tests were used to perform backward 

elimination of nonsignificant random and fixed effects27. To compare relative microbiota 

maturity, MAZ and SDI were defined at different phases of treatment and at defined periods 

of followup (<1 month, 1-2, 3-4, and >4 months after completion of the RUTF or Khichuri-

Halwa nutritional intervention) in children with SAM relative to healthy children. 

‘Treatment phase’ was specified as a categorical multi-level factor in a univariate mixed 

model with random by-child intercepts. Dunnett’s post-hoc comparison procedure was 

performed to compare each treatment phase relative to healthy controls and relative to 

samples collected at enrollment in each food intervention group.
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Extended Data

Extended Data Figure 1. Illustration of the equations used to calculate ‘relative microbiota 
maturity’ and ‘Microbiota-for-Age Z score’
The procedure to calculate both microbiota maturation metrics are shown for a single fecal 

sample from a focal child (pink circle) relative to microbiota age values calculated in 

healthy reference controls. These reference values are computed in samples collected from 

children used to validate the Random-Forests-based sparse 24-taxa model and are shown in 

a, as a broken line of the interpolated spline fit (- - -) and in b, as median ± SD values for 

each monthly chronologic age bin from months 1 to 24.
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Extended Data Figure 2. Transient microbiota immaturity and reduction in diversity associated 
with diarrhea in healthy twins and triplets
a, The transient effect of diarrhea in healthy children.Seventeen children from 10 families 

with healthy twins/triplets had a total of 36 diarrheal illnesses where fecal samples were 

collected. Fecal samples collected in the months immediately prior to and following diarrhea 

in these children were examined in an analysis that included multiple environmental factors 

in the ‘healthy twins and triplets’ birth cohort. Linear mixed models of these specified 

environmental factors indicated that ‘diarrhea’, ‘month following diarrhea’ and ‘presence of 

formula in diet’ have significant effects on relative microbiota maturity, accounting for 

random effects arising from within-family and within-child dependence in measurements of 

this maturity metric. The factors ‘postnatal age’, ‘presence/absence of solid foods’,

‘exclusive breastfeeding’, ‘enteropathogen detected by microscopy’, ‘antibiotics’ as well as 

‘other periods relative to diarrhea’ had no significant effect. The numbers of fecal samples 

(n) are shown in parenthesis. Mean values ± SEM are plotted. **, p<0.01. See Extended 

Data Table 7 for the effects of dietary and environmental covariates. b, Effect of diarrhea 

and recovery on age-adjusted Shannon Diversity Index (SDI). Mean valuesof effect on SDI 

± SEM are plotted. *, p<0.05; **, p<0.01.
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Extended Data Figure 3. Microbiota variation in families with twins and triplets during the first 
year of life
a, Maternal influence. Heatmap of the mean relative abundances of 13 bacterial taxa (97% 

ID OTUs) found to be statistically significantly enriched in the first month post-partum in 

the fecal microbiota of mothers (see column marked ‘1’) compared to microbiota sampled 

between the second and twelfth months post-partum (FDR-corrected p<0.05; ANOVA of 

linear mixed-effects model with random by-mother intercepts). An analogous heatmap of 

the relative abundance of these taxa in their twin/triplet offspring is shown. Three of these 

97%ID OTUs are members of the top 24 age-discriminatory taxa (blue) and belong to the 

genus Bifidobacterium. b-e,comparisons of maternal, paternal and infant microbiota. Mean 

values±SEM of Hellinger and unweighted UniFrac distances between the fecal microbiota 

of family members sampled over time were computed. Samples obtained at postnatal 
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months 1, 4, 10 and 12 from twins/triplets, mothers and fathers were analyzed (n=12 fathers;

12 mothers; 25 children). b, Intrapersonal variation in the bacterial component of the 

maternal microbiota is greater between the first and fourth months after childbirth than 

variation in fathers. c,Distances between the fecal microbiota of spouses (each mother-father 

pair) compared to distances between all unrelated adults (male-female pairs). The microbial 

signature of co-habitation is only evident 10 months following childbirth. d,e,The degree of 

similarity between mother and infant during the first postpartum month is significantly 

greater than the similarity between microbiota of fathers and infants (panel c) while the fecal 

microbiota of co-twins are significantly more similar to one another than to age-matched 

unrelated children during the first year of life (panel d). For all distance analyses, Hellinger 

and unweighted UniFrac distance matrices were permuted 1,000 times between the groups 

tested. P-values represent the fraction of times permuted differences between tested groups 

were greater than real differences between groups. *, p<0.05; **, p<0.01; ***, p<0.001.

Extended Data Figure 4. Anthropometric measures of nutritional status in children with SAM 
before, during and after both randomized food interventions
a-c, Weight-for-Height Z-scores (WHZ), Height-for-Age Z-scores (HAZ) and Weight-for-

Age Z-scores (WAZ). Mean values ± SEM are plotted and referenced to national average 
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anthropometric values for children surveyed between the ages of 6 and 24 months during the 

2011 Bangladeshi Demographic Health Survey (BDHS)34.

Extended Data Figure 5. Persistent reduction of diversity in the gut microbiota of children with 
SAM
Age-adjusted Shannon Diversity Index for fecal microbiota samples collected from healthy 

children (n=50), and from children with SAM at various phases of the clinical trial (mean 

values ± SEM are plotted). The significance of differences between SDI at various stages of 

the clinical trial is indicated relative to healthy controls (above the bars) and versus the time 

of enrollment prior to treatment (below the bars). *, p<0.05; **, p<0.01, ***, p<0.001 (post-

hoc Dunnett’s multiple comparison procedure of linear mixed models). Also see Extended 

Data Table 14.
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Extended Data Figure 6. Heatmap of bacterial taxa significantly altered during the acute phase 
of treatment and nutritional rehabilitation in the microbiota of children with SAM compared to 
similarly aged healthy children
Bacterial taxa (97%ID OTUs) significantly altered (FDR-corrected p-value <0.05) in 

children with SAM are shown (see Extended Data Table 15 for p-values and effect size for 

individual taxa). Three groups of bacterial taxa are shown: a, those enriched prior to the 

food intervention; b, those enriched during the follow-up phase compared to healthy 

controls; and c,those that are initially depleted but return to healthy levels. Members of the 

top 24 age-discriminatory taxa are highlighted in blue. Note that there were no children 

represented in the Khichuri-Halwa arm under the age of 12 months during the ‘Follow-up 

after 3 months’ period.
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Extended Data Figure 7. Heatmap of bacterial taxa altered during long-term follow-up in the 
fecal microbiota of children with SAM compared to similarly aged healthy children
Bacterial taxa (97% ID OTUs) significantly altered (FDR-corrected p-value <0.05) in 

children with SAM are shown (see Extended Data Table 15 for p-values and effect size for 

individual taxa). a,Taxa depleted across all phases of SAM relative to healthy. b,Those 

depleted during the follow-up phase. Members of the top 24 age-discriminatory taxa are 

highlighted in blue. Note that there were no children represented in the Khichuri-Halwa arm 

under the age of 12 months during the ‘Follow-up after 3 months’ period.
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Extended Data Figure 8. Effects of antibiotics on the microbiota of children with SAM
Plots of microbiota and anthropometric parameters in nine children sampled before 

antibiotics (abx), after oral amoxicillin plus parenteral gentamicin/ampicillin, and at the end 

of the antibiotic and dietary interventions administered over the course of nutritional 

rehabilitation in the hospital. All comparisons were made relative to the pre-antibiotic 

sample using the non-parametric Wilcoxon matched-pairs rank test, where each child served 

as his/her own control. a-c, Microbiota parameters,plotted as mean values ± SEM, include 

relative microbiota maturity, Microbiota-for-age Z score (MAZ), and Shannon Diversity 

Index (SDI). Weight-for-Height Z scores (WHZ) are provided in panel d. e,f, The two 

predominant bacterial family-level taxa showing significant changes following antibiotic 

treatment. ns, not significant; **, p<0.01
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Extended Data Figure 9. Relative microbiota maturity and MAZ scores correlate with Weight-
for-Height Z-scores (WHZ) in children with MAM
a-c, WHZ scores are significantly inversely correlated with relative microbiota maturity 

(panel a) and MAZ scores (panel b) in a cross-sectional analysis of 33 children at 18 months 

of age who were above and below the anthropometric threshold for MAM (Spearman rho = 

0.62 and 0.63, respectively; ***, p < 0.001). In contrast, there is no significant correlation 

between WHZ scores and microbiota diversity (panel c).d-l, Relative abundances of age-

discriminatory 97% ID OTUs that are inputs to the Random Forests model that are 

significantly different in the fecal microbiota of children with MAM compared to age-

matched 18-month old healthy controls (p<0.05 Mann-Whitney U-test). Box plots represent 

the upper and lower quartiles (boxes), the median (middle horizontal line),and 

measurements that are beyond 1.5 times the interquartile range (whiskers), above or below 

the 75th/25th percentile, respectively (points) (Tukey’s method, PRISM software 

v6.0d).Taxa are presented in descending order of their importance to the Random Forests 

model. Also see Extended Data Figure 10a,b.
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Extended Data Figure 10. Cross-sectional assessment of microbiota maturity at 18 months of age 
in Bangladeshi children with and without MAM plus extension of Bangladeshi-based model of 
microbiota maturity to Malawi
a,b, Children with MAM (WHZ scores lower than -2 SD; grey) have significantly lower 

relative microbiota maturity (panel a) and MAZ scores (panel b) than healthy individuals 

(blue). Mean values ± SEM are plotted *, p<0.05 (Mann-Whitney U test). See Extended 

Data Fig. 9 for correlations of metrics of microbiota maturation with WHZ scores box-plots 

of age-discriminatory taxa whose relative abundances are significantly different in children 

with MAM relative to healthy reference controls. c, Microbiota age predictions resulting 

from application of the Bangladeshi 24-taxon model to 47 fecal samples (brown circles) 

obtained from concordant healthy Malawian twins and triplets are plotted versus the 

chronologic age of the Malawian donor (collection occurred in individuals ranging from 0.4 

to 25.1 months old). The results show the Bangladeshi model generalizes to this population, 

which is also at high risk for malnutrition (each circle represents an individual fecal sample 

collected during the course of a previous study11). d, Spearman rho and significance of rank 

order correlations between the relative abundances of Bangladeshi-age discriminatory taxa 

and chronologic age of all healthy Bangladeshi children described in present study and the 

concordant healthy Malawian twins and triplets. *, p<0.05.

Table ED4

Characteristics of children in training and validation sets used for Random Forests age-

discriminatory model

(a) Training Set

Characteristics Training

Weight-for-Height Z score -0.32 ± 1

Male / Female 7 / 5
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(a) Training Set

Characteristics Training

Number of fecal samples collected per child 22.7 ± 1.5

Age at first fecal sample collection (days) 6 ± 1

Age at last fecal sample collection (days) 712 ± 15

Mean sampling interval (days) 33 ± 3.0

Months of exclusive breastfeeding 3.2 ± 2.3

Age of first introduction of solid food (months) 6.3 ± 2.3

Number of diarrheal episodes per year 4.0 ± 1.9

% Days with diarrhea during sampling period 3.9 ± 1.7

Fraction within prior 7 days 0.2 ± 0.1

(b) Validation

Characteristics Validation

Weight-for-Height Z score -0.44 ± 0.8

Male / Female 9 / 4

Number of fecal samples collected per child 21.2 ± 2.2

Age at first fecal sample collection (days) 7 ± 4

Age at last fecal sample collection (days) 709 ± 9

Mean sampling interval (days) 35.1 ± 4.3

Months of exclusive breastfeeding 3.6 ± 2.3

Age of first introduction of solid food (months) 6.4 ± 6.4

Number of diarrheal episodes per year 4.6 ± 2.4

% Days with diarrhea during sampling period 4.3 ± 2.7

Fraction of samples collected where antibiotics had been consumed within prior 7 days 0.2 ± 0.2

(c) Validation - Twins & Triplets

Characteristics Validation - Twins & 
Triplets

Weight-for-Height Z score -0.46 ± 0.7

Male / Female 7 / 18

Number of fecal samples collected per child 17.9 ± 5.3

Age at first fecal sample collection (days) 13 ± 12

Age at last fecal sample collection (days) 497 ± 147

Mean sampling interval (days) 29 ± 3.1

Months of exclusive breastfeeding 0.7 ± 2.3

Age of first introduction of solid food (months) 7.0 ± 1.9

Number of diarrheal episodes per year 1.7 ± 1.3

% Days with diarrhea during sampling period 2.2 ± 2.6

Fraction of samples collected where antibiotics had been consumed within prior 7 days 0.1 ± 0.1

Mean values ± SD are shown
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Table ED5

Bacterial V4-16S rRNA sequencing statistics

Study Subjects V4-16S rRNA reads per 
sample (mean ± SD)

Number of fecal 
samples

Total number of 
high quality reads

50 Healthy Children (Singletons, Twins 
and Triplets)

25,288 ± 13,990 996 25,187,256

Mothers & Fathers 20,233 ± 7,120 243 4,916,630

Severe Acute Malnutrition Randomized 
Clinical Trial

21,545 ± 15,731 589 12,689,785

Moderate Acute Malnutrition Cross-
Sectional Analysis

22,964 ± 8,713 22 505,207

Concordant Healthy Malawian Twins 
and Triplets

151,578 ± 65,521 47 7,124,158

1897 50,423,036

Table ED7

Associations between relative microbiota maturity, Microbiota-for-Age Z-score and age-

adjusted Shannon Diversity Index (SDI) with clinical and dietary parameters in the healthy 

twins and triplets birth cohort

(a) Relative microbiota maturity

Factor Effect size on relative 
microbiota maturity

Standard Error p-value

Diarrhea -1.98 0.51 0.0001

Month following Diarrhea -1.55 0.56 0.01

Formula +0.75 0.34 0.03

Antibiotics -0.42 0.39 0.27

Chronologic Age (months) -0.05 0.02 0.06

Log-likelihood ratio Degrees of Freedom p-value

random by-family intercepts 102.1 1 p<0.0001

nested random by-child intercepts within 
family-intercepts

3.29E-07 1 0.9995

(b) MAZ score

Factor Effect size on MAZ Standard Error p-value

Diarrhea -0.60 0.16 0.0002

Month following Diarrhea -0.42 0.18 0.02

Formula +0.22 0.11 0.04

Antibiotics -0.08 0.12 0.52

Chronologic Age (months) -0.04 0.01 <0.001

Log-likelihood ratio Degrees of Freedom p-value
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(a) Relative microbiota maturity

Factor Effect size on relative 
microbiota maturity

Standard Error p-value

random by-family intercepts 102.1 1 <0.0001

nested random by-child intercepts within 
family-intercepts

3.29E-07 1 0.9995

(c) Age-adjusted Shannon Diversity Index

Factor Effect size on ΔSDI: Standard Error p-value

Diarrhea -0.44 0.15 0.0028

Month following Diarrhea -0.37 0.16 0.0247

Formula +0.11 0.10 0.2796

Antibiotics -0.08 0.11 0.3987

Chronologic Age (months) +0.01 0.01 0.296

Log-likelihood ratio Degrees of Freedom p-value

random by-family intercepts 53.8 1 <.0001

nested random by-child intercepts within 
family-intercepts

1.31 1 0.2515

Table ED12

Contingency tables relating gender and antibiotics to food-intervention arms in the SAM 

trial

(a) ‘Gender by Food-intervention’

Gender RUTF Khichuri-Halwa Total p value

Male 24 21 45

Female 8 11 19

Total 32 32 64 0.59

(b) ‘Antibiotics by Food-intervention’ during nutritional rehabilitation

Antibiotics RUTF Khichuri-Halwa Total p value

Yes 84 79 163

No 55 90 145

Total 139 169 308 0.02

(c) ‘Antibiotics by Food-intervention’ during the post-intervention follow-up period

Antibiotics RUTF Khichuri-Halwa Total p value

Yes 22 23 45

No 78 80 158

Total 100 103 203 1
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Fisher’s Exact test (two-sided) p-value are presented

Table ED13

Ingredients of foods used during nutritional rehabilitation of children with SAM

(a) Khichuri

Ingredient Amount in 1 kg khichuri

Rice 120 g

Lentils (mashur dal) 60 g

Oil (soya) 70 ml

Potato 100 g

Pumpkin 100 g

Leafy vegetable (shak) 80 g

Onion (2 medium size) 50 g

Spices (ginger, garlic, turmeric and coriander powder) 50 g

Water 1000 ml

Total energy/kg 1,442 kcal

Total protein/kg 29.6 g

(b) Halwa

Ingredient Amount in 1 kg halwa

Wheat flour (atta) 200 g

Lentils (mashur dal) 100 g

Oil (soya) 100 ml

Molasses (brown sugar or gur) 125 g

Water (to make a thick paste) 600 ml

Total energy/kg 2,404 kcal

Total protein/kg 50.5 g

(c) Milk suji & Milk suji ‘100’

Ingredient Amount in 1 L Milk Suji Amount in 1L Milk Suji ‘100’

Whole milk powder (g) 40 80

Rice powder (g) 40 50

Sugar (g) 25 50

Soya oil (g) 25 25

MgCl2 (g) 0.5 0.5

KCl (g) 1 1

Calcium lactate/ calcium carbonate (g) 2 2

Total energy/L 670 kcal 1000 kcal

Total protein/L 14 g 26 g

(d) RUTF (Plumpy Nut)1

Ingredient Amount in 1 kg RUTF
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Skimmed milk powder 300 g

Sugar 280 g

Vegetable oil 154 g

Peanut paste 250 g

Mineral vitamin mix 16g

Total energy/kg 5300 – 5450 kcal

Total protein/kg 136g
1
Formulation complies with the WHO macro- and micronutrient profile requirements for RUTF.

Table ED14

Relative microbiota maturity, Microbiota-for-Age Z-score and Age-adjusted Shannon 

Diversity Index comparisons in each treatment phase of each intervention arm in the SAM 

trial (compared to healthy controls and to values at enrollment)

(a) Effect size and significance of differences in microbiota maturation metrics between each treatment phase 
relative to healthy children

Relative microbiota maturity Intervention Arm Estimate Std. Error p value

Enrollment

RUTF

-5.62 0.78 <0.001

During -5.09 0.68 <0.001

End of Intervention -4.75 0.82 <0.001

< 1 month -2.85 0.83 <0.01

1 - 2 months -2.19 0.87 0.07

2 - 3 months -0.31 1.03 1.00

3 - 4 months -1.96 1.11 0.35

> 4 months -3.43 0.96 <0.01

Enrollment

Khichuri-Halwa

-6.55 0.67 <0.001

During -5.88 0.53 <0.001

End of Intervention -5.63 0.72 <0.001

< 1 month -3.98 0.74 <0.001

1 - 2 months -1.72 0.79 0.18

2 - 3 months -2.67 0.89 0.02

3 - 4 months -1.58 1.05 0.59

> 4 months -2.29 0.82 0.04

Microbiota-for-Age Z-score Intervention Arm Estimate Std. Error p value

Enrollment

RUTF

-1.63 0.26 <0.001

During -1.49 0.23 <0.001

End of Intervention -1.39 0.27 <0.001

< 1 month -0.84 0.27 0.01

1 - 2 months -0.75 0.28 0.04

2 - 3 months -0.42 0.33 0.68

3 - 4 months -0.73 0.35 0.19

> 4 months -1.43 0.31 <0.001
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(a) Effect size and significance of differences in microbiota maturation metrics between each treatment phase 
relative to healthy children

Relative microbiota maturity Intervention Arm Estimate Std. Error p value

Enrollment

Khichuri-Halwa

-1.80 0.23 <0.001

During -1.68 0.19 <0.001

End of Intervention -1.66 0.24 <0.001

< 1 month -1.30 0.25 <0.001

1 - 2 months -0.69 0.26 0.06

2 - 3 months -1.05 0.29 <0.01

3 - 4 months -0.56 0.34 0.46

> 4 months -0.96 0.27 <0.01

Age-Adjusted Shannon Diversity 
Index

Intervention Arm Estimate Std. Error p value

Enrollment

RUTF

-1.18 0.16 <0.001

During -0.82 0.12 <0.001

End of Intervention -0.89 0.17 <0.001

< 1 month -0.56 0.18 0.01

1 - 2 months -0.30 0.19 0.55

2 - 3 months -0.46 0.24 0.32

3 - 4 months -1.18 0.26 <0.001

> 4 months -0.79 0.22 <0.01

Enrollment

Khichuri-Halwa

-1.03 0.15 <0.001

During -0.95 0.11 <0.001

End of Intervention -0.90 0.16 <0.001

< 1 month -0.83 0.17 <0.001

1 - 2 months -0.89 0.18 <0.001

2 - 3 months -0.73 0.21 <0.01

3 - 4 months -0.41 0.25 0.54

> 4 months -0.58 0.19 0.02

(b) Effect size and significance of differences in microbiota maturation metrics between each treatment phase 
relative to enrollment

Relative microbiota maturity Intervention Arm Estimate Std. Error p value

During

RUTF

0.53 0.57 0.93

End of Intervention 0.87 0.73 0.80

< 1 month 2.77 0.74 <0.01

1 - 2 months 3.44 0.78 <0.001

2 - 3 months 5.31 0.96 <0.001

3 - 4 months 3.67 1.05 <0.01

> 4 months 2.20 0.88 0.08

During
Khichuri-Halwa

6.55 0.67 <0.001

End of Intervention 0.67 0.56 0.79
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(a) Effect size and significance of differences in microbiota maturation metrics between each treatment phase 
relative to healthy children

Relative microbiota maturity Intervention Arm Estimate Std. Error p value

< 1 month 0.92 0.74 0.76

1 - 2 months 2.58 0.76 <0.01

2 - 3 months 4.83 0.81 <0.001

3 - 4 months 3.88 0.91 <0.001

> 4 months 4.97 1.07 <0.001

Microbiota-for-Age Z-score Intervention Arm Estimate Std. Error p value

During

RUTF

0.13 0.17 0.98

End of Intervention 0.24 0.22 0.88

< 1 month 0.79 0.23 <0.01

1 - 2 months 0.88 0.24 <0.01

2 - 3 months 1.21 0.30 <0.001

3 - 4 months 0.90 0.32 0.036

> 4 months 0.20 0.27 0.98

During

Khichuri-Halwa

0.12 0.17 0.99

End of Intervention 0.14 0.23 0.99

< 1 month 0.50 0.24 0.20

1 - 2 months 1.11 0.25 <0.001

2 - 3 months 0.75 0.28 0.05

3 - 4 months 1.24 0.33 0.001

> 4 months 0.84 0.26 0.01

Age- adjusted Shannon Diversity 
Index

Intervention Arm Estimate Std. Error p value

During

RUTF

0.36 0.15 0.11

End of Intervention 0.29 0.19 0.56

< 1 month 0.62 0.20 0.01

1 - 2 months 0.88 0.21 <0.001

2 - 3 months 0.72 0.26 0.03

3 - 4 months 0.00 0.28 1.00

> 4 months 0.39 0.23 0.46

During

Khichuri-Halwa

0.07 0.14 1.00

End of Intervention 0.12 0.18 0.99

< 1 month 0.19 0.19 0.89

1 - 2 months 0.13 0.20 0.99

2 - 3 months 0.30 0.23 0.70

3 - 4 months 0.62 0.27 0.12

> 4 months 0.45 0.21 0.18

Estimates of beta coefficients, standard error and p-values from Dunnett’s post-hoc comparisons between treatment phases 
for each intervention arm of linear mixed models with random by-child intercepts

Subramanian et al. Page 28

Nature. Author manuscript; available in PMC 2014 December 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Samples associated with diarrhea in healthy reference controls were not considered as suitable controls and excluded from 
comparisons

Table ED16

Relative microbiota maturity, Microbiota-for-Age Z-score and age-adjusted Shannon 

Diversity Index in relation to antibiotic usage and diarrhea during the post-intervention 

follow-up period

Relative microbiota maturity Intervention Arm Estimate Std. Error p value

Antibiotics

RUTF

-0.37 0.81 0.65

Diarrhea -0.92 2.03 0.65

Chronologic Age -0.18 0.12 0.13

Antibiotics

Khichuri-Halwa

0.17 0.92 0.85

Diarrhea 0.31 1.57 0.84

Chronologic Age 0.11 0.13 0.41

Microbiota-for-Age Z score Intervention Arm Estimate Std. Error p value

Antibiotics

RUTF

0.15 0.31 0.64

Diarrhea 0.27 0.53 0.61

Chronologic Age -0.03 0.04 0.43

Antibiotics

Khichuri-Halwa

0.07 0.25 0.77

Diarrhea -0.42 0.61 0.49

Chronologic Age -0.12 0.03 <0.001

Age-adjusted Shannon Diversity Index Intervention Arm Estimate Std. Error p value

Antibiotics

RUTF

0.02 0.22 0.91

Diarrhea 0.07 0.47 0.88

Chronologic Age -0.05 0.02 0.03

Antibiotics

Khichuri-Halwa

-0.32 0.19 0.09

Diarrhea -0.49 0.32 0.13

Chronologic Age 0.00 0.02 0.89

Estimates of beta coefficients, standard error and p-values from linear mixed models with random by-child intercepts and 
chronologic age as a fixed effect covariate for each intervention arm

Table ED18

Metadata associated with individual fecal samples from concordant healthy Malawian twins 

and triplets

Family ID Child ID Fecal Sample ID Age, months WHZ Number 
of high 
quality 
V4-16S 
rRNA 

sequences

16S rRNA 
Sequencing 

Run ID

Sample specific 
barcode sequence

h208 h208A h208A.1 0.4 -1.73 133,515 Malawi89 GTCTCATGTAGG

h301 h301A h301A.1 0.6 0.2 101,465 Malawi89 GTAGCTGACGCA

h301 h301B h301B.1 0.6 -0.33 135,737 Malawi89 GTCGACTCCTCT
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Family ID Child ID Fecal Sample ID Age, months WHZ Number 
of high 
quality 
V4-16S 
rRNA 

sequences

16S rRNA 
Sequencing 

Run ID

Sample specific 
barcode sequence

h257 h257A h257A.1 2.3 -0.62 117,949 Malawi89 GTGTCTACATTG

h257 h257B h257B.1 2.3 0.47 121,595 Malawi89 TACACGATCTAC

h181 h181A h181A.1 2.6 0.36 221,464 Malawi7 TAACTCTGATGC

h181 h181B h181B.1 2.6 -0.25 229,814 Malawi7 TACTAATCTGCG

h181 h181C h181C.1 2.6 -0.99 216,056 Malawi7 TAGCCTCTCTGC

h259 h259A h259A.2 3.2 1.86 197,189 Malawi7 GGCAGTGTATCG

h259 h259B h259B.2 3.2 1.53 200,122 Malawi7 GTAGAGCTGTTC

h305 h305B h305B.2 4.7 -1 131,898 Malawi89 GTGTGTGTCAGG

h305 h305C h305C.2 4.7 -0.42 111,403 Malawi89 TACAGTCTCATG

h121 h121B h121B.1 5.2 2.58 122,051 Malawi89 TAGCACACCTAT

h165 h165A h165A.1 5.3 -0.58 230,639 Malawi7 TAGCGACATCTG

h165 h165B h165B.1 5.3 -0.38 236,422 Malawi7 GGACGTCACAGT

h209 h209A h209A.2 6.8 -0.18 101,469 Malawi89 TACACACATGGC

h209 h209B h209B.2 6.8 -0.83 80,917 Malawi89 TACTGCGACAGT

h47 h47A h47A.1 7.2 -0.93 64,752 Malawi6 GTCGCTGTCTTC

h47 h47B h47B.1 7.2 -2.26 99,204 Malawi7 GTGAGGTCGCTA

h235 h235A h235A.1 8.0 -1.09 118,988 Malawi89 GTCAACGCGATG

h235 h235B h235B.1 8.0 -0.31 108,240 Malawi89 GTCTCTCTACGC

h128 h128A h128A.1 9.1 -1.31 177,426 Malawi7 GGTGCGTGTATG

h264 h264A h264A.2 9.6 0.01 122,455 Malawi89 GGCTATGACATC

h264 h264B h264B.2 9.6 -0.33 246,575 Malawi7 GTCTGACAGTTG

h273 h273A h273A.2 11.1 0.48 245,101 Malawi7 TACAGATGGCTC

h273 h273B h273B.2 11.1 0.81 245,319 Malawi7 TACTTACTGCAG

h37 h37A h37A.1 11.2 -1.07 141,448 Malawi89 GTTCGCGTATAG

h37 h37B h37B.1 11.2 -0.27 142,827 Malawi89 TACGATGACCAC

h279 h279A h279A.2 11.4 0.96 106,307 Malawi89 GGCGACATGTAC

h279 h279B h279B.2 11.4 -1.01 110,396 Malawi89 GTAGATGCTTCG

h144 h144A h144A.1 14.6 -0.74 230,465 Malawi7 GCTTCATAGTGT

h144 h144B h144B.1 14.6 -1.96 289,895 Malawi7 GTACAAGAGTGA

h10 h10A h10A.1 16.1 -0.32 130,876 Malawi89 GTTAGAGCACTC

h18 h18A h18A.4 16.2 0.51 76,375 Malawi6 GCTGTAGTATGC

h18 h18B h18B.4 16.2 0.08 70,390 Malawi6 GGTCACTGACAG

h68 h68A h68A.4 20.4 -0.09 267,547 Malawi3 GCTTGCGAGACA

h68 h68B h68B.4 20.4 0 70,403 Malawi3 GTACGGCATACG

h35 h35A h35A.3 22.7 -2.16 46,022 Malawi6 GTAGTGTCTAGC

h78 h78A h78A.4 22.7 -0.7 241,999 Malawi3 GTCTATCGGAGT

h78 h78B h78B.4 22.7 0.95 216,988 Malawi3 GTGGCGATACAC

h186 h186A h186A.1 24.2 0.09 120,553 Malawi89 GTAGCAACGTCT

h186 h186B h186B.1 24.2 1.36 62,791 Malawi7 GTACGGCATACG
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Family ID Child ID Fecal Sample ID Age, months WHZ Number 
of high 
quality 
V4-16S 
rRNA 

sequences

16S rRNA 
Sequencing 

Run ID

Sample specific 
barcode sequence

h186 h186C h186C.1 24.2 -0.07 121,883 Malawi89 GTCATTCACGAG

h60 h60A h60A.2 24.5 0.04 232,045 Malawi7 TAGATCCTCGAT

h60 h60B h60B.2 24.5 -0.29 93,313 Malawi89 GCTGTGTAGGAC

h101 h101A h101A.3 25.1 -0.55 111,821 Malawi89 GTCGTAGCCAGA

h101 h101B h101B.3 25.1 -0.16 122,049 Malawi89 GTGATAGTGCCG

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Bacterial taxonomic biomarkers for defining gut microbiota maturation in healthy 
Bangladeshi children during the first two years of life
a, Twenty-four age-discriminatory bacterial taxa were identified by applying Random 

Forests regression of their relative abundances in fecal samples against chronologic age in 

12 healthy children (n=272 fecal samples). 97%ID OTUs with their deepest level of 

confident taxonomic annotation (also see Extended Data Table 6) are shown, ranked in 

descending order of their importance to the accuracy of the model. Importance was 

determined based on the percentage increase in mean-squared error of microbiota age 

prediction when the relative abundance values of each taxon were randomly permuted 

(Mean importance ± SD, n=100 replicates). The insert shows 10-fold cross-validation error 

as a function of the number of input 97%ID OTUs used to regress against chronologic age 

of hosts used in the training set, in order of variable importance (blue line). b, Microbiota 

age predictions in a birth cohort of healthy singletons used to train the 24 bacterial taxa 

model (brown, each circle represents an individual fecal sample). The trained model was 

subsequently applied to two sets of healthy children: 13 singletons set aside for model 

testing (green circles, n=276 fecal samples) and another birth cohort of 25 twins and triplets 

(blue circles, n=448 fecal samples). The curve is a smoothed spline fit between microbiota 

age and chronologic age in the validation sets (right two panels of b), accounting for the 

observed sigmoidal relationship (see Methods). c, Heatmap of mean relative abundances of 

the 24 age-predictive bacterial taxa shown in panel a plotted against the chronologic age of 

healthy singletons used to train the Random Forests model, and correspondingly in the 

healthy singletons and twins/triplets used to validate the model (Hierarchical clustering 

performed using the Spearman rank correlation distance metric).
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Figure 2. Persistent immaturity of the gut microbiota in children with SAM
a, Design of the randomized interventional trial. b, Microbiota maturity defined during 

various phases of treatment and follow-up in children with SAM. Relative microbiota 

maturity in the upper portion of the panel is based on the difference between calculated 

microbiota age (Random Forests-derived taxonomic biomarker model) and values calculated 

in healthy children of similar chronologic age, as interpolated over the first two years of life 

using a spline curve. In the lower portion of the panel, maturity is expressed as a microbiota-

for-age Z score (MAZ). Mean values ± SEM are plotted. The significance of differences 

between microbiota indices at various stages of the clinical trial is indicated relative to 

healthy controls (arrows above the bars) and versus samples collected at enrollment for each 

intervention group (arrows below the bars) (post-hoc Dunnett’s multiple comparison 

procedure of linear mixed models; *, p<0.05; **, p<0.01, ***, p<0.001). Healthy children 
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not used to train the Random Forests model served as healthy controls (n=38). c-f, Plot of 

microbiota age for each child with SAM at enrollment, at the conclusion of the food 

intervention phase, and within and beyond 3 months of follow-up. The curve shown in each 

panel was fit using predictions in healthy children: this curve is the same as that replicated 

across each plot in Fig. 1b.

Subramanian et al. Page 35

Nature. Author manuscript; available in PMC 2014 December 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 36

T
ab

le
 E

D
1

M
et

ad
at

a 
fo

r 
50

 h
ea

lth
y 

B
an

gl
ad

es
hi

 c
hi

ld
re

n 
sa

m
pl

ed
 m

on
th

ly
 d

ur
in

g 
th

e 
fi

rs
t t

w
o 

ye
ar

s 
of

 li
fe

C
hi

ld
 I

D
F

am
ily

 I
D

B
ir

th
 C

oh
or

t
G

en
de

r
Z

yg
os

it
y

W
H

Z
W

A
Z

H
A

Z
A

ge
 a

t 
fi

rs
t

fe
ca

l
sa

m
pl

e
co

lle
ct

io
n

(d
ay

s)

A
ge

 a
t 

la
st

fe
ca

l
sa

m
pl

e
co

lle
ct

io
n

(d
ay

s)

N
um

be
r 

of
fe

ca
l

sa
m

pl
es

co
lle

ct
ed

Sa
m

pl
in

g
in

te
rv

al
(d

ay
s)

m
ea

n 
±

SD

M
on

th
s 

of
ex

cl
us

iv
e

br
ea

st
fe

ed
in

g

A
ge

 a
t 

fi
rs

t
in

tr
od

uc
ti

on
of

 s
ol

id
 f

oo
d

(m
on

th
s)

N
um

be
r 

of
di

ar
rh

ea
l

ep
is

od
es

 / 
yr

%
 D

ay
s

w
it

h
di

ar
rh

ea
du

ri
ng

sa
m

pl
in

g
pe

ri
od

F
ra

ct
io

n 
of

sa
m

pl
es

co
lle

ct
ed

 w
he

re
an

ti
bi

ot
ic

s 
ha

d
be

en
 c

on
su

m
ed

w
it

hi
n 

pr
io

r 
7

da
ys

T
ra

in
in

g-
V

al
id

at
io

n 
Se

t
Su

bj
ec

t 
A

llo
ca

ti
on

B
gs

ng
70

35
B

gs
ng

70
35

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.5
 ±

 0
.5

-1
.7

 ±
 0

.2
-1

.7
 ±

 0
.2

5
70

1
23

32
 ±

 1
1

0.
0

1.
2

3.
6

1.
9

0.
2

T
ra

in
in

g

B
gs

ng
71

06
B

gs
ng

71
06

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.4
 ±

 0
.6

-0
.9

 ±
 0

.9
-0

.9
 ±

 0
.9

9
73

8
19

41
 ±

 1
9

4.
4

9.
4

4.
0

3.
9

0.
1

T
ra

in
in

g

B
gs

ng
71

15
B

gs
ng

71
15

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-1

.6
 ±

 0
.5

0.
2 

±
 0

.4
0.

2 
±

 0
.4

5
70

6
21

35
 ±

 1
9

0.
9

6.
2

5.
2

5.
9

0.
1

T
ra

in
in

g

B
gs

ng
71

28
B

gs
ng

71
28

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

-1
.4

 ±
 0

.7
-1

.3
 ±

 0
.6

-1
.3

 ±
 0

.6
4

73
5

23
33

 ±
 1

2
3.

3
9.

8
4.

5
5.

0
0.

1
T

ra
in

in
g

B
gs

ng
71

50
B

gs
ng

71
50

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
0.

0 
±

 1
.2

0.
0 

±
 0

.8
0.

0 
±

 0
.8

5
70

1
22

33
 ±

 1
4

5.
9

8.
2

2.
1

3.
0

0.
4

T
ra

in
in

g

B
gs

ng
71

55
B

gs
ng

71
55

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

-1
.5

 ±
 1

.3
-1

.0
 ±

 1
.3

-1
.0

 ±
 1

.3
5

70
1

24
30

 ±
 5

1.
2

4.
3

1.
6

1.
6

0.
3

T
ra

in
in

g

B
gs

ng
71

77
B

gs
ng

71
77

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

0.
9 

±
 0

.6
-0

.9
 ±

 1
.0

-0
.9

 ±
 1

.0
8

70
0

23
31

 ±
 6

6.
4

7.
3

3.
7

4.
3

0.
2

T
ra

in
in

g

B
gs

ng
71

92
B

gs
ng

71
92

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

0.
0 

±
 0

.8
-1

.6
 ±

 0
.7

-1
.6

 ±
 0

.7
4

70
4

24
30

 ±
 8

5.
4

6.
3

5.
2

4.
4

0.
4

T
ra

in
in

g

B
gs

ng
72

02
B

gs
ng

72
02

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

-0
.4

 ±
 1

.8
0.

1 
±

 0
.6

0.
1 

±
 0

.6
6

71
4

23
32

 ±
 1

1
5.

4
6.

2
3.

1
3.

1
0.

1
T

ra
in

in
g

B
gs

ng
72

04
B

gs
ng

72
04

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.7
 ±

 1
.7

-0
.1

 ±
 0

.6
-0

.1
 ±

 0
.6

5
70

8
24

31
 ±

 1
0

0.
2

4.
5

8.
8

7.
2

0.
4

T
ra

in
in

g

B
gs

ng
80

64
B

gs
ng

80
64

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
0.

9 
±

 0
.7

1.
7 

±
 0

.7
1.

7 
±

 0
.7

6
70

0
24

30
 ±

 4
3.

0
6.

0
3.

1
3.

6
0.

1
T

ra
in

in
g

B
gs

ng
81

69
B

gs
ng

81
69

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
0.

9 
±

 1
.5

1.
1 

±
 0

.5
1.

1 
±

 0
.5

6
73

7
22

35
 ±

 1
8

3.
0

5.
6

3.
0

2.
3

0.
0

T
ra

in
in

g

B
gs

ng
70

18
B

gs
ng

70
18

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.7
 ±

 0
.7

-0
.4

 ±
 0

.9
-0

.4
 ±

 0
.9

3
71

0
21

35
 ±

 2
4

7.
3

9.
6

4.
6

3.
5

0.
3

V
al

id
at

io
n

B
gs

ng
70

52
B

gs
ng

70
52

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
0.

0 
±

 1
.1

-0
.3

 ±
 1

.2
-0

.3
 ±

 1
.2

7
71

5
20

37
 ±

 2
2

6.
6

7.
3

4.
1

4.
8

0.
1

V
al

id
at

io
n

B
gs

ng
70

63
B

gs
ng

70
63

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.4
 ±

 0
.7

0.
0 

±
 0

.9
0.

0 
±

 0
.9

5
70

0
20

37
 ±

 1
7

0.
2

9.
2

2.
1

1.
6

0.
0

V
al

id
at

io
n

B
gs

ng
70

71
B

gs
ng

70
71

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
0.

5 
±

 0
.8

0.
6 

±
 0

.7
0.

6 
±

 0
.7

4
70

4
18

41
 ±

 1
1

6.
3

8.
4

8.
8

8.
0

0.
3

V
al

id
at

io
n

B
gs

ng
70

82
B

gs
ng

70
82

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

-0
.9

 ±
 1

.4
-0

.8
 ±

 0
.7

-0
.8

 ±
 0

.7
5

72
4

18
42

 ±
 2

8
4.

4
5.

8
3.

5
3.

0
0.

3
V

al
id

at
io

n

B
gs

ng
70

90
B

gs
ng

70
90

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.4
 ±

 0
.5

-0
.3

 ±
 0

.7
-0

.3
 ±

 0
.7

5
70

3
23

32
 ±

 1
2

3.
4

4.
7

7.
3

5.
1

0.
4

V
al

id
at

io
n

B
gs

ng
70

96
B

gs
ng

70
96

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

-0
.5

 ±
 0

.4
-1

.1
 ±

 0
.6

-1
.1

 ±
 0

.6
15

70
6

23
31

 ±
 1

0
3.

2
7.

2
2.

6
2.

7
0.

2
V

al
id

at
io

n

B
gs

ng
71

14
B

gs
ng

71
14

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.9
 ±

 0
.3

-0
.7

 ±
 0

.2
-0

.7
 ±

 0
.2

4
70

2
18

41
 ±

 1
8

3.
1

4.
3

0.
5

0.
1

0.
0

V
al

id
at

io
n

B
gs

ng
71

31
B

gs
ng

71
31

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.9
 ±

 0
.5

-1
.3

 ±
 0

.8
-1

.3
 ±

 0
.8

10
71

7
23

32
 ±

 1
0

2.
2

3.
1

4.
1

4.
3

0.
3

V
al

id
at

io
n

B
gs

ng
71

42
B

gs
ng

71
42

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.7
 ±

 1
.5

-0
.8

 ±
 1

.5
-0

.8
 ±

 1
.5

12
72

8
22

34
 ±

 1
3

0.
4

4.
6

3.
0

4.
1

0.
3

V
al

id
at

io
n

B
gs

ng
71

49
B

gs
ng

71
49

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

-1
.0

 ±
 0

.4
-0

.3
 ±

 0
.4

-0
.3

 ±
 0

.4
5

70
4

22
33

 ±
 1

1
3.

4
9.

4
6.

2
3.

7
0.

2
V

al
id

at
io

n

B
gs

ng
71

73
B

gs
ng

71
73

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

M
al

e
N

A
-0

.5
 ±

 0
.5

-1
.2

 ±
 0

.6
-1

.2
 ±

 0
.6

8
70

2
24

30
 ±

 9
1.

6
4.

0
7.

8
10

.8
0.

5
V

al
id

at
io

n

B
gs

ng
71

78
B

gs
ng

71
78

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 C
oh

or
t

Fe
m

al
e

N
A

0.
6 

±
 1

.4
-0

.9
 ±

 0
.6

-0
.9

 ±
 0

.6
8

70
0

24
30

 ±
 6

5.
3

6.
3

4.
7

4.
3

0.
3

V
al

id
at

io
n

B
gt

w
1.

T
1

B
gt

w
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

M
Z

-0
.5

 ±
 0

.7
-2

.3
 ±

 0
.5

-3
.1

 ±
 0

.7
35

73
0

26
28

 ±
 7

0.
0

4.
1

2.
0

2.
7

0.
4

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
1.

T
2

B
gt

w
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

M
Z

-1
.3

 ±
 0

.8
-3

.0
 ±

 0
.3

-3
.4

 ±
 0

.7
34

72
9

24
30

 ±
 9

0.
0

4.
1

2.
0

2.
7

0.
3

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
2.

T
1

B
gt

w
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

M
al

e
D

Z
-1

.2
 ±

 0
.8

-3
.8

 ±
 0

.9
-4

.7
 ±

 0
.7

31
70

1
25

28
 ±

 8
1.

0
3.

1
0.

5
0.

7
0.

1
V

al
id

at
io

n 
- 

T
w

in
s 

&
 T

ri
pl

et
s

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 37

C
hi

ld
 I

D
F

am
ily

 I
D

B
ir

th
 C

oh
or

t
G

en
de

r
Z

yg
os

it
y

W
H

Z
W

A
Z

H
A

Z
A

ge
 a

t 
fi

rs
t

fe
ca

l
sa

m
pl

e
co

lle
ct

io
n

(d
ay

s)

A
ge

 a
t 

la
st

fe
ca

l
sa

m
pl

e
co

lle
ct

io
n

(d
ay

s)

N
um

be
r 

of
fe

ca
l

sa
m

pl
es

co
lle

ct
ed

Sa
m

pl
in

g
in

te
rv

al
(d

ay
s)

m
ea

n 
±

SD

M
on

th
s 

of
ex

cl
us

iv
e

br
ea

st
fe

ed
in

g

A
ge

 a
t 

fi
rs

t
in

tr
od

uc
ti

on
of

 s
ol

id
 f

oo
d

(m
on

th
s)

N
um

be
r 

of
di

ar
rh

ea
l

ep
is

od
es

 / 
yr

%
 D

ay
s

w
it

h
di

ar
rh

ea
du

ri
ng

sa
m

pl
in

g
pe

ri
od

F
ra

ct
io

n 
of

sa
m

pl
es

co
lle

ct
ed

 w
he

re
an

ti
bi

ot
ic

s 
ha

d
be

en
 c

on
su

m
ed

w
it

hi
n 

pr
io

r 
7

da
ys

T
ra

in
in

g-
V

al
id

at
io

n 
Se

t
Su

bj
ec

t 
A

llo
ca

ti
on

B
gt

w
2.

T
2

B
gt

w
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

D
Z

-0
.8

 ±
 1

.0
-3

.3
 ±

 0
.9

-4
.2

 ±
 0

.4
31

70
1

25
28

 ±
 7

2.
0

7.
9

1.
0

1.
0

0.
1

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
3.

T
1

B
gt

w
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

M
al

e
M

Z
-0

.6
 ±

 0
.4

-1
.4

 ±
 0

.5
-1

.6
 ±

 0
.3

8
63

8
24

27
 ±

 1
2

0.
0

7.
1

2.
9

5.
0

0.
0

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
3.

T
2

B
gt

w
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

M
al

e
M

Z
-0

.6
 ±

 0
.5

-1
.8

 ±
 0

.6
-2

.1
 ±

 0
.6

8
63

9
26

25
 ±

 1
2

0.
0

7.
9

1.
7

4.
7

0.
1

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
4.

T
1

B
gt

w
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

M
Z

 c
o-

tw
in

 in
 s

et
 o

f 
tr

ip
le

ts
-0

.2
 ±

 0
.8

-2
.4

 ±
 0

.6
-3

.4
 ±

 0
.5

1
57

5
21

29
 ±

 1
0

0.
0

9.
1

1.
3

0.
3

0.
1

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
4.

T
2

B
gt

w
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

M
Z

 c
o-

tw
in

 in
 s

et
 o

f 
tr

ip
le

ts
-0

.1
 ±

 0
.8

-2
.2

 ±
 0

.9
-3

.4
 ±

 0
.6

1
58

1
19

32
 ±

 7
0.

0
8.

9
1.

9
0.

7
0.

1
V

al
id

at
io

n 
- 

T
w

in
s 

&
 T

ri
pl

et
s

B
gt

w
4.

T
3

B
gt

w
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

Fr
at

er
na

l c
o-

tw
in

 in
 s

et
 o

f 
tr

ip
le

ts
-1

.7
 ±

 0
.9

-2
.9

 ±
 0

.7
-2

.6
 ±

 0
.6

7
57

5
22

27
 ±

 9
0.

0
8.

9
3.

8
3.

8
0.

1
V

al
id

at
io

n 
- 

T
w

in
s 

&
 T

ri
pl

et
s

B
gt

w
5.

T
1

B
gt

w
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

M
al

e
D

Z
-0

.5
 ±

 0
.8

-3
.1

 ±
 0

.9
-4

.3
 ±

 0
.8

31
63

8
21

30
 ±

 3
1.

0
8.

0
0.

6
0.

2
0.

0
V

al
id

at
io

n 
- 

T
w

in
s 

&
 T

ri
pl

et
s

B
gt

w
5.

T
2

B
gt

w
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

D
Z

-0
.1

 ±
 0

.5
-2

.5
 ±

 0
.4

-4
.0

 ±
 0

.5
4

63
8

21
32

 ±
 7

0.
1

7.
0

1.
7

1.
1

0.
0

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
6.

T
1

B
gt

w
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

M
al

e
D

Z
-0

.2
 ±

 0
.6

-1
.5

 ±
 1

.8
-1

.6
 ±

 1
.7

6
28

6
9

35
 ±

 2
5

0.
2

7.
9

1.
3

1.
7

0.
1

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
6.

T
2

B
gt

w
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

M
al

e
D

Z
-0

.6
 ±

 0
.6

-2
.5

 ±
 1

.2
-2

.6
 ±

 1
.7

6
28

6
10

35
 ±

 1
1

0.
2

9.
4

0.
0

0.
3

0.
1

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
7.

T
1

B
gt

w
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

D
Z

0.
5 

±
 1

.0
-2

.3
 ±

 0
.5

-3
.8

 ±
 0

.4
14

45
5

18
26

 ±
 8

0.
0

9.
0

0.
8

0.
4

0.
2

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
7.

T
2

B
gt

w
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

D
Z

0.
5 

±
 1

.7
-2

.8
 ±

 0
.8

-4
.3

 ±
 0

.2
12

45
5

18
26

 ±
 7

0.
4

9.
1

3.
2

2.
0

0.
2

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
8.

T
1

B
gt

w
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

D
Z

-0
.9

 ±
 0

.7
-1

.6
 ±

 0
.3

-1
.4

 ±
 0

.4
15

36
4

14
27

 ±
 8

1.
0

6.
1

1.
0

1.
9

0.
2

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
8.

T
2

B
gt

w
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

D
Z

-1
.4

 ±
 0

.8
-2

.6
 ±

 0
.5

-2
.3

 ±
 0

.6
15

36
6

13
29

 ±
 5

1.
0

6.
1

0.
0

0.
0

0.
5

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
9.

T
1

B
gt

w
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

M
Z

0.
1 

±
 1

.2
-3

.1
 ±

 0
.5

-4
.0

 ±
 0

.7
37

36
8

12
30

 ±
 3

2.
1

6.
9

3.
0

1.
4

0.
3

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
9.

T
2

B
gt

w
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

M
Z

0.
8 

±
 1

.2
-2

.6
 ±

 0
.6

-4
.0

 ±
 0

.9
8

36
8

14
28

 ±
 7

2.
3

6.
9

2.
0

2.
2

0.
1

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
10

.T
1

B
gt

w
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

M
Z

-1
.5

 ±
 0

.8
-2

.7
 ±

 0
.5

-2
.4

 ±
 0

.4
4

36
6

17
23

 ±
 1

0
1.

0
6.

9
5.

0
9.

6
0.

1
V

al
id

at
io

n 
- 

T
w

in
s 

&
 T

ri
pl

et
s

B
gt

w
10

.T
2

B
gt

w
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

M
Z

-1
.0

 ±
 1

.1
-2

.8
 ±

 0
.3

-2
.8

 ±
 0

.5
4

36
5

17
23

 ±
 1

1
1.

1
6.

9
4.

0
9.

3
0.

1
V

al
id

at
io

n 
- 

T
w

in
s 

&
 T

ri
pl

et
s

B
gt

w
11

.T
1

B
gt

w
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

no
t t

es
te

d
-0

.2
 ±

 0
.3

-2
.9

 ±
 0

.4
-3

.7
 ±

 0
.4

1
33

6
12

30
 ±

 5
0.

9
3.

9
0.

0
0.

0
0.

1
V

al
id

at
io

n 
- 

T
w

in
s 

&
 T

ri
pl

et
s

B
gt

w
11

.T
2

B
gt

w
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

no
t t

es
te

d
-0

.7
 ±

 0
.9

-2
.6

 ±
 0

.4
-2

.9
 ±

 0
.3

5
36

8
13

30
 ±

 1
1

1.
1

4.
0

0.
0

0.
0

0.
0

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

B
gt

w
12

.T
1

B
gt

w
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

M
al

e
D

Z
1.

2 
±

 1
.3

-2
.3

 ±
 1

.1
-4

.4
 ±

 1
.2

6
37

2
14

28
 ±

 6
1.

0
8.

5
1.

0
1.

6
0.

4
V

al
id

at
io

n 
- 

T
w

in
s 

&
 T

ri
pl

et
s

B
gt

w
12

.T
2

B
gt

w
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

Fe
m

al
e

D
Z

-0
.6

 ±
 2

.0
-2

.9
 ±

 1
.2

-3
.6

 ±
 0

.9
6

37
2

13
31

 ±
 5

1.
0

8.
0

1.
0

0.
5

0.
1

V
al

id
at

io
n 

- 
T

w
in

s 
&

 T
ri

pl
et

s

N
A

, n
ot

 a
pp

lic
ab

le

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 38

T
ab

le
 E

D
2

In
fo

rm
at

io
n 

as
so

ci
at

ed
 w

ith
 in

di
vi

du
al

 f
ec

al
 s

am
pl

es
 c

ol
le

ct
ed

 f
ro

m
 h

ea
lth

y 
ch

ild
re

n 
in

 tr
ai

ni
ng

 a
nd

 v
al

id
at

io
n 

se
ts

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
1

5
0.

2
-0

.3
7

-1
.4

-1
.2

4
Y

es
Y

es
N

o
N

o
N

o
25

,9
36

9
G

G
A

T
A

G
C

C
A

C
T

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
2

37
1.

2
Y

es
Y

es
Y

es
N

o
Y

es
Fl

uc
lo

xa
ci

lli
n 

so
di

um
, P

ar
ac

et
am

ol
, 

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
26

,6
63

9
T

T
G

G
G

C
G

T
G

A
A

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
3

59
1.

9
Y

es
Y

es
Y

es
N

o
N

o
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

25
,2

43
9

T
A

A
C

A
A

G
G

A
A

C
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
4

87
2.

9
-1

.1
3

-1
.6

-2
.0

5
Y

es
Y

es
N

o
N

o
N

o
27

,4
83

9
T

C
T

G
C

A
G

T
T

G
G

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
5

11
0

3.
6

Y
es

Y
es

Y
es

N
o

N
o

27
,9

75
9

C
T

C
G

G
C

A
A

T
T

A
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
6

15
7

5.
2

Y
es

Y
es

Y
es

N
o

N
o

26
,2

01
9

A
T

A
G

G
C

G
A

T
C

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
7

20
0

6.
6

-0
.7

-1
.4

9
-1

.4
8

Y
es

Y
es

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
24

,7
33

9
A

C
T

A
C

A
G

C
C

T
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
8

21
9

7.
2

Y
es

N
o

Y
es

Y
es

N
o

27
,9

40
9

A
A

C
C

T
C

G
T

C
A

A
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
9

26
1

8.
6

Y
es

Y
es

Y
es

N
o

N
o

34
,7

06
9

G
G

T
A

C
A

T
C

G
G

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
10

28
4

9.
3

-0
.0

3
-1

.9
3

-1
.1

3
Y

es
Y

es
Y

es
N

o
N

o
23

,5
89

9
A

G
T

G
T

T
C

G
A

T
C

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
11

31
0

10
.2

Y
es

N
o

Y
es

N
o

N
o

27
,2

97
9

A
C

C
G

A
T

A
A

T
T

C
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
12

34
0

11
.2

Y
es

N
o

Y
es

N
o

N
o

25
,3

44
9

T
A

C
G

G
G

T
C

T
T

T
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
13

37
5

12
.3

0.
09

-1
.8

-0
.8

1
Y

es
N

o
Y

es
N

o
N

o
23

,8
95

9
C

T
A

A
C

C
T

C
C

G
C

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
14

40
4

13
.3

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

21
,2

02
9

C
A

G
G

C
G

T
A

T
T

G
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
15

43
2

14
.2

N
o

N
o

Y
es

N
o

N
o

24
,3

65
9

T
A

G
C

T
C

G
T

A
A

C
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
16

46
3

15
.2

-0
.6

6
-2

.0
3

-1
.4

2
Y

es
N

o
Y

es
Y

es
Y

es
E

ry
th

ro
m

yc
in

 s
te

ar
at

e,
 P

ar
ac

et
am

ol
, O

ra
l 

re
hy

dr
at

io
n 

sa
lin

e,
 F

ol
ic

 a
ci

d
22

,7
22

9
A

A
G

G
A

G
C

G
C

C
T

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
17

48
7

16
.0

Y
es

N
o

Y
es

N
o

N
o

19
,3

57
9

C
T

A
T

T
T

G
C

G
A

C
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
19

55
4

18
.2

-1
.0

3
-1

.7
2

-1
.5

5
Y

es
N

o
Y

es
N

o
N

o
15

,8
20

9
A

C
T

G
A

C
A

G
C

C
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
20

58
6

19
.3

Y
es

N
o

Y
es

N
o

N
o

22
,7

61
9

G
A

A
T

A
G

A
G

C
C

A
A

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 39

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
21

61
3

20
.1

Y
es

N
o

Y
es

N
o

N
o

22
,5

10
9

T
C

C
G

A
C

A
C

A
A

T
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
22

64
7

21
.3

0.
05

-1
.9

6
-0

.9
3

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 F
ol

ic
 a

ci
d,

 O
ra

l 
re

hy
dr

at
io

n 
sa

lin
e

22
,2

52
9

G
G

A
T

G
G

T
G

T
T

G
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
23

68
0

22
.3

Y
es

N
o

Y
es

N
o

N
o

15
,8

27
9

G
A

A
G

A
A

G
C

G
G

T
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
35

B
gs

ng
70

35
B

gs
ng

70
35

.m
24

70
1

23
.0

Y
es

N
o

Y
es

N
o

N
o

18
,5

13
9

T
A

T
C

A
G

G
T

G
T

G
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
1

9
0.

3
-0

.8
4

-0
.1

2
-0

.5
2

Y
es

N
o

N
o

N
o

N
o

18
,5

88
9

G
G

A
G

A
C

A
A

G
G

G
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
2

36
1.

2
Y

es
N

o
N

o
Y

es
N

o
22

,1
81

9
C

C
A

G
T

G
T

A
T

G
C

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
3

74
2.

4
Y

es
N

o
N

o
Y

es
N

o
22

,2
53

9
G

C
G

A
T

A
T

A
T

C
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
4

10
1

3.
3

0.
44

-0
.0

3
0.

29
Y

es
N

o
N

o
N

o
N

o
16

,5
29

9
T

C
T

A
G

C
G

T
A

G
T

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
5

13
5

4.
4

Y
es

N
o

N
o

N
o

N
o

19
,8

50
9

G
G

C
C

A
C

G
T

A
G

T
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
6

16
4

5.
4

Y
es

Y
es

N
o

N
o

N
o

18
,5

14
9

G
T

C
A

A
T

T
G

A
C

C
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
9

26
1

8.
6

Y
es

Y
es

N
o

N
o

N
o

20
,7

16
9

A
A

T
C

A
G

T
C

T
C

G
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
10

28
5

9.
4

0.
05

-0
.6

-0
.3

1
Y

es
N

o
Y

es
N

o
N

o
26

,0
42

9
C

C
T

C
G

T
T

C
G

A
C

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
11

32
4

10
.6

Y
es

N
o

Y
es

N
o

N
o

17
,8

11
9

T
A

G
G

A
T

T
G

C
T

C
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
12

36
6

12
.0

-0
.4

8
-0

.2
5

-0
.4

7
Y

es
N

o
Y

es
N

o
N

o
17

,5
90

9
T

C
G

A
G

G
A

C
T

G
C

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
14

43
8

14
.4

Y
es

N
o

Y
es

N
o

N
o

16
,8

05
9

A
T

G
A

G
A

C
T

C
C

A
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
16

50
0

16
.4

Y
es

N
o

Y
es

N
o

N
o

M
eb

en
da

zo
le

18
,1

64
9

C
A

G
C

T
A

G
A

A
C

G
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
18

55
6

18
.3

-1
.3

3
-1

.7
1

-1
.7

7
Y

es
N

o
Y

es
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

, P
ar

ac
et

am
ol

, 
Su

lb
ut

am
ol

19
,8

06
9

T
G

A
G

T
C

A
C

T
G

G
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
19

58
2

19
.1

Y
es

N
o

Y
es

Y
es

N
o

25
,4

49
9

C
A

A
C

A
C

G
C

A
C

G
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
20

61
7

20
.3

Y
es

N
o

Y
es

N
o

N
o

21
,3

72
9

C
G

A
C

T
G

T
C

T
T

A
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
21

64
6

21
.2

-0
.0

8
-2

.1
8

-1
.1

3
Y

es
N

o
Y

es
N

o
N

o
21

,7
72

9
T

C
A

A
G

C
T

C
A

A
G

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
22

67
7

22
.2

Y
es

N
o

Y
es

N
o

N
o

23
,5

82
9

T
G

T
T

A
T

C
G

C
A

C
A

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 40

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
23

71
0

23
.3

Y
es

N
o

Y
es

N
o

N
o

25
,3

32
9

T
G

T
A

A
T

T
G

T
C

G
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
06

B
gs

ng
71

06
B

gs
ng

71
06

.m
24

73
8

24
.2

-0
.8

7
-1

.3
4

-1
.3

3
Y

es
N

o
Y

es
N

o
N

o
22

,1
13

9
G

T
A

C
C

T
A

A
T

T
G

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
1

5
0.

2
-2

.4
0.

65
-0

.7
3

Y
es

N
o

N
o

N
o

N
o

26
,5

54
6

G
A

G
T

C
A

A
C

C
G

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
2

27
0.

9
Y

es
N

o
N

o
N

o
N

o
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

27
,0

79
6

A
C

G
T

T
A

G
C

A
C

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
3

75
2.

5
Y

es
Y

es
N

o
Y

es
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, O

ra
l r

eh
yd

ra
tio

n 
sa

lin
e

18
,9

86
6

G
C

C
G

A
T

T
C

G
G

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
4

10
6

3.
5

-1
.9

8
0.

47
-1

.0
3

Y
es

Y
es

N
o

N
o

Y
es

N
ys

ta
tin

27
,6

59
6

G
C

G
C

T
A

A
A

G
T

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
5

13
3

4.
4

Y
es

Y
es

N
o

N
o

N
o

28
,0

50
6

A
T

G
A

C
C

A
T

C
G

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
6

16
6

5.
5

Y
es

Y
es

N
o

N
o

N
o

27
,1

46
6

G
C

C
T

T
A

A
G

C
G

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
7

18
9

6.
2

-1
.7

0.
25

-1
.1

6
Y

es
Y

es
Y

es
N

o
N

o
21

,1
46

6
A

T
G

G
C

A
G

C
T

C
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
8

22
6

7.
4

Y
es

Y
es

Y
es

N
o

N
o

31
,2

45
6

A
G

A
G

T
C

C
T

G
A

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
9

25
3

8.
3

Y
es

N
o

Y
es

N
o

N
o

29
,5

34
6

C
C

T
T

T
C

T
T

C
T

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
10

29
2

9.
6

-1
.2

5
0.

24
-0

.8
4

Y
es

Y
es

Y
es

Y
es

N
o

24
,1

07
6

G
A

T
T

G
C

C
G

C
A

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
11

32
2

10
.6

Y
es

N
o

Y
es

Y
es

N
o

29
,6

02
6

T
C

T
C

A
C

T
A

G
G

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
12

35
0

11
.5

Y
es

N
o

Y
es

N
o

N
o

28
,0

15
6

G
C

C
T

T
C

T
A

A
G

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
13

37
3

12
.3

-1
.4

2
-0

.0
6

-1
.0

7
Y

es
N

o
Y

es
N

o
N

o
27

,3
64

6
C

G
G

A
T

T
G

G
T

G
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
14

39
9

13
.1

Y
es

N
o

Y
es

N
o

N
o

24
,9

38
6

T
C

G
T

T
G

G
A

T
G

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
15

42
6

14
.0

Y
es

N
o

Y
es

N
o

N
o

33
,5

41
6

T
T

G
C

C
A

C
T

A
G

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
16

45
7

15
.0

-0
.9

9
-0

.5
5

-0
.9

8
Y

es
N

o
Y

es
N

o
N

o
31

,4
11

6
G

C
A

C
C

C
A

A
A

G
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
17

49
1

16
.1

Y
es

N
o

Y
es

N
o

N
o

24
,2

56
6

T
C

A
C

A
G

A
T

C
C

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
18

51
7

17
.0

Y
es

N
o

Y
es

N
o

N
o

34
,2

76
6

C
A

T
C

A
A

A
C

C
T

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
20

57
5

18
.9

Y
es

N
o

Y
es

N
o

N
o

23
,1

65
5

C
C

G
C

A
A

T
A

G
G

G
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 41

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
23

68
0

22
.3

Y
es

N
o

Y
es

N
o

N
o

24
,6

42
5

C
G

T
T

C
T

G
G

G
A

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
15

B
gs

ng
71

15
B

gs
ng

71
15

.m
24

70
6

23
.2

Y
es

N
o

Y
es

N
o

N
o

24
,5

52
5

C
C

A
A

C
A

C
A

C
G

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
1

4
0.

1
-0

.4
7

-2
.3

1
-1

.9
8

Y
es

N
o

N
o

N
o

N
o

25
,5

73
9

C
T

A
G

C
G

A
A

C
A

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
2

24
0.

8
Y

es
N

o
N

o
N

o
N

o
23

,4
78

9
G

A
A

T
C

T
T

C
G

A
G

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
3

64
2.

1
Y

es
N

o
N

o
N

o
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, S

ul
bu

ta
m

ol
, O

ra
l 

re
hy

dr
at

io
n 

sa
lin

e,
 Z

in
c

17
,8

13
9

C
A

A
G

C
A

T
G

C
C

T
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
4

10
0

3.
3

-2
.3

4
-0

.6
3

-2
.1

3
Y

es
N

o
N

o
N

o
N

o
20

,7
29

9
T

C
C

C
A

G
A

A
C

A
A

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
5

12
3

4.
0

Y
es

Y
es

N
o

Y
es

N
o

14
,9

19
9

A
C

A
C

C
T

G
G

T
G

A
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
6

15
5

5.
1

Y
es

Y
es

N
o

N
o

N
o

23
,5

68
9

G
A

C
T

T
G

G
T

A
T

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
7

18
3

6.
0

-2
-0

.4
7

-1
.7

9
Y

es
Y

es
N

o
N

o
N

o
15

,3
41

9
A

C
G

C
G

C
A

G
A

T
A

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
8

22
5

7.
4

Y
es

Y
es

N
o

N
o

N
o

24
,1

41
9

A
A

G
A

G
A

T
G

T
C

G
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
9

24
6

8.
1

Y
es

Y
es

N
o

N
o

N
o

15
,4

69
9

G
A

C
A

G
G

A
G

A
T

A
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
10

29
8

9.
8

-0
.9

7
-1

.2
-1

.4
Y

es
N

o
Y

es
N

o
N

o
17

,8
79

9
A

C
A

C
G

T
A

A
G

C
C

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
11

31
9

10
.5

Y
es

N
o

Y
es

N
o

N
o

21
,8

77
9

C
C

T
G

A
A

C
T

A
G

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
12

33
2

10
.9

Y
es

N
o

Y
es

N
o

N
o

20
,6

89
9

A
G

C
T

G
G

A
A

G
T

C
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
13

36
6

12
.0

-1
.1

4
-1

-1
.3

1
Y

es
N

o
Y

es
N

o
N

o
22

,3
80

9
T

A
T

C
G

T
T

G
A

C
C

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
14

40
3

13
.2

Y
es

Y
es

N
o

N
o

N
o

25
,9

23
9

T
A

C
A

C
G

A
T

C
T

A
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
16

45
7

15
.0

-1
.9

7
-1

.4
3

-2
.0

9
Y

es
N

o
Y

es
Y

es
N

o
21

,5
52

9
T

C
C

A
A

A
G

T
G

T
T

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
17

49
4

16
.2

Y
es

N
o

Y
es

N
o

N
o

20
,0

25
9

A
T

T
C

C
T

G
T

G
A

G
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
18

52
8

17
.3

Y
es

N
o

Y
es

N
o

N
o

20
,1

03
9

G
A

G
T

G
G

T
A

G
A

G
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
19

55
3

18
.2

-1
.8

1
-1

.5
7

-2
.0

8
Y

es
N

o
Y

es
Y

es
N

o
21

,1
39

9
C

C
A

T
A

G
G

G
T

T
C

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
20

57
7

19
.0

Y
es

N
o

Y
es

N
o

N
o

23
,7

39
9

C
C

A
T

G
C

G
A

T
A

A
C

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 42

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
21

61
1

20
.1

Y
es

N
o

Y
es

N
o

N
o

20
,3

34
9

G
C

T
C

A
G

T
G

C
A

G
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
22

66
0

21
.7

-0
.6

3
-1

.4
6

-1
.2

Y
es

N
o

Y
es

N
o

N
o

21
,4

23
9

T
A

A
T

C
C

A
C

A
G

C
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
23

67
9

22
.3

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
16

,9
32

9
T

C
G

T
C

G
A

T
A

A
T

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
28

B
gs

ng
71

28
B

gs
ng

71
28

.m
24

73
5

24
.1

-1
.3

6
-1

.6
1

-1
.8

6
Y

es
N

o
Y

es
N

o
N

o
16

,7
18

9
A

A
T

G
G

A
G

C
A

T
G

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
1

5
0.

2
-2

.7
3

1.
51

-0
.2

6
Y

es
N

o
N

o
N

o
N

o
43

,4
29

9
T

A
A

A
C

C
G

C
G

T
G

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
2

45
1.

5
Y

es
N

o
N

o
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, 
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

48
,6

35
9

A
G

A
G

C
C

T
A

C
G

T
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
3

68
2.

2
Y

es
N

o
N

o
N

o
N

o
42

,4
68

9
A

A
G

A
T

G
G

A
T

C
A

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
4

99
3.

3
0.

23
0.

32
0.

39
Y

es
N

o
N

o
N

o
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, P

ar
ac

et
am

ol
, O

ra
l 

re
hy

dr
at

io
n 

sa
lin

e
43

,7
09

9
A

A
T

G
T

C
C

G
T

G
A

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
5

13
0

4.
3

Y
es

N
o

N
o

Y
es

N
o

44
,2

75
9

A
G

C
C

T
A

A
G

C
A

C
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
6

17
9

5.
9

Y
es

N
o

N
o

N
o

N
o

Pa
ra

ce
ta

m
ol

43
,5

65
9

T
C

T
A

C
G

G
A

G
A

G
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
7

19
8

6.
5

0.
5

-0
.7

5
-0

.1
2

Y
es

Y
es

N
o

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, B

et
am

et
ha

so
ne

 +
 

N
eo

m
yc

in
 s

ul
ph

at
e,

 P
ar

ac
et

am
ol

49
,0

91
9

C
T

C
T

A
C

C
T

C
T

A
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
8

22
5

7.
4

Y
es

N
o

N
o

N
o

N
o

45
,5

77
9

A
T

T
A

G
T

T
C

G
C

G
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
9

25
0

8.
2

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, L

ev
os

ul
bu

ta
m

ol
 

su
lp

ha
te

48
,7

81
9

C
T

A
G

A
T

T
T

G
C

C
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
10

29
9

9.
8

0.
8

0.
6

0.
88

Y
es

N
o

Y
es

Y
es

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
18

,1
04

9
C

G
G

A
C

T
A

C
A

A
C

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
11

31
3

10
.3

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, F

lu
cl

ox
ac

ill
in

 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, 

B
et

am
et

ha
so

ne
 +

 N
eo

m
yc

in
 s

ul
ph

at
e

39
,9

78
9

A
G

C
C

G
G

C
A

C
A

T
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
12

34
0

11
.2

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, 

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
45

,9
27

9
T

A
C

T
T

C
G

C
T

C
G

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
13

36
6

12
.0

0.
25

0.
09

0.
24

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, M

ul
ti 

vi
ta

m
in

, 
B

et
am

et
ha

so
ne

 +
 N

eo
m

yc
in

 s
ul

ph
at

e
45

,1
52

9
A

T
A

C
C

T
T

C
G

G
T

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
14

41
1

13
.5

Y
es

N
o

Y
es

N
o

N
o

46
,5

46
9

G
G

T
C

A
G

C
T

T
A

A
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
15

42
3

13
.9

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

er
m

et
hr

in
40

,6
20

9
T

A
G

C
G

G
A

T
C

A
C

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
16

46
0

15
.1

-0
.1

6
-0

.3
8

-0
.3

Y
es

N
o

Y
es

N
o

N
o

38
,8

67
9

C
C

A
T

A
C

A
T

A
G

C
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
17

48
6

16
.0

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
er

m
et

hr
in

37
,8

79
9

T
A

A
G

G
T

A
A

G
G

T
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 43

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
18

53
0

17
.4

Y
es

N
o

Y
es

N
o

N
o

43
,1

35
9

T
G

G
C

A
C

C
G

A
T

T
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
19

57
2

18
.8

0.
79

-0
.8

2
0.

18
Y

es
N

o
Y

es
N

o
N

o
39

,6
83

9
A

C
C

T
G

G
G

C
A

T
T

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
20

62
0

20
.4

Y
es

N
o

Y
es

N
o

N
o

24
,7

88
9

G
A

C
T

C
A

C
T

C
A

A
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
21

63
5

20
.9

0.
44

-0
.2

5
0.

18
Y

es
N

o
Y

es
N

o
Y

es
Fl

uc
lo

xa
ci

lli
n 

so
di

um
, P

er
m

et
hr

in
25

,0
58

9
C

C
T

A
T

C
C

T
T

G
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
50

B
gs

ng
71

50
B

gs
ng

71
50

.m
24

70
1

23
.0

Y
es

N
o

Y
es

N
o

N
o

11
,5

86
9

A
C

G
T

A
A

A
T

C
G

C
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
1

5
0.

2
-4

.2
1.

89
-0

.9
1

Y
es

N
o

N
o

N
o

N
o

20
,0

72
9

A
C

G
A

T
G

C
G

A
C

C
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
2

36
1.

2
Y

es
N

o
N

o
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, B
et

am
et

ha
so

ne
 

+
 N

eo
m

yc
in

 s
ul

ph
at

e
21

,3
66

9
G

C
T

T
C

G
G

T
A

G
A

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
3

78
2.

6
Y

es
Y

es
N

o
N

o
N

o
Pa

ra
ce

ta
m

ol
20

,3
47

9
G

A
A

T
G

A
T

G
A

G
T

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
4

98
3.

2
-2

.5
4

-0
.3

6
-2

.0
6

Y
es

Y
es

N
o

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, P

ar
ac

et
am

ol
, 

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
20

,8
77

9
A

C
G

G
C

A
T

G
G

C
A

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
5

13
0

4.
3

Y
es

Y
es

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

22
,4

02
9

C
G

C
C

A
A

A
T

A
A

C
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
6

16
7

5.
5

Y
es

Y
es

N
o

N
o

N
o

22
,3

94
9

A
T

G
A

T
G

A
C

C
C

G
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
7

19
6

6.
4

-0
.9

4
-1

.3
3

-1
.5

8
Y

es
N

o
Y

es
N

o
N

o
19

,6
60

9
C

A
G

G
A

A
G

G
T

T
A

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
8

22
8

7.
5

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
, 

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
23

,2
14

9
C

T
A

C
C

G
G

A
T

C
A

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
9

25
0

8.
2

Y
es

N
o

Y
es

N
o

N
o

23
,7

29
9

C
C

A
A

G
T

C
T

T
A

C
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
10

27
8

9.
1

-0
.4

7
-1

.6
-1

.2
5

Y
es

N
o

Y
es

N
o

N
o

30
,6

47
9

C
T

T
A

C
A

C
C

A
A

G
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
11

30
8

10
.1

Y
es

N
o

Y
es

N
o

N
o

24
,5

87
9

C
G

T
C

C
G

A
A

A
T

A
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
12

34
0

11
.2

Y
es

N
o

Y
es

N
o

N
o

17
,6

58
9

C
G

T
G

A
C

A
A

T
G

T
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
13

37
0

12
.2

-1
.3

7
-1

.7
5

-1
.8

8
Y

es
N

o
Y

es
N

o
N

o
M

ul
ti 

vi
ta

m
in

21
,6

27
9

G
T

A
T

T
A

C
G

A
T

C
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
14

39
6

13
.0

Y
es

N
o

Y
es

N
o

N
o

20
,8

60
9

G
T

G
G

G
A

T
G

T
T

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
15

42
7

14
.0

Y
es

N
o

Y
es

N
o

N
o

14
,4

21
9

T
G

G
C

A
T

A
C

G
G

C
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
16

45
9

15
.1

-0
.8

5
-2

.0
4

-1
.5

9
Y

es
N

o
Y

es
N

o
N

o
22

,5
21

9
A

G
C

A
A

A
C

A
C

C
C

G
A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 44

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
17

49
6

16
.3

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
17

,7
25

9
A

C
A

C
T

A
G

A
T

C
C

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
18

51
8

17
.0

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

26
,6

35
9

T
G

A
C

C
T

C
C

A
A

G
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
19

55
1

18
.1

-1
.1

9
-1

.1
9

-1
.4

3
Y

es
N

o
Y

es
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

, S
ul

bu
ta

m
ol

23
,5

37
9

G
C

C
G

A
G

A
T

T
G

G
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
20

57
8

19
.0

Y
es

N
o

Y
es

N
o

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

, P
ar

ac
et

am
ol

23
,6

42
9

T
A

C
G

T
A

G
T

T
T

C
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
21

61
0

20
.0

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, P

ar
ac

et
am

ol
, M

ul
ti 

vi
ta

m
in

19
,3

27
9

C
G

G
A

C
G

T
T

C
A

T
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
22

64
4

21
.2

-0
.4

5
-1

.8
7

-1
.2

8
Y

es
N

o
Y

es
N

o
N

o
24

,9
83

9
T

C
C

G
T

A
C

C
A

T
A

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
23

66
9

22
.0

Y
es

N
o

Y
es

N
o

N
o

19
,7

97
9

A
T

A
C

A
C

G
T

G
G

C
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
55

B
gs

ng
71

55
B

gs
ng

71
55

.m
24

70
1

23
.0

N
o

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, S

ul
bu

ta
m

ol
21

,1
28

9
G

T
G

T
T

G
C

A
G

C
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
1

8
0.

3
0.

18
0.

7
0.

81
Y

es
N

o
N

o
N

o
N

o
24

,1
60

9
G

A
G

G
C

C
A

T
C

A
G

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
2

40
1.

3
Y

es
N

o
N

o
N

o
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

22
,8

34
9

C
G

T
A

A
C

C
A

A
C

C
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
3

76
2.

5
Y

es
N

o
N

o
N

o
N

o
24

,9
53

9
T

T
C

T
G

G
G

A
A

C
A

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
4

10
3

3.
4

0.
41

0.
38

0.
53

Y
es

N
o

N
o

N
o

N
o

21
,2

86
9

G
A

C
T

G
A

T
C

A
T

C
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
5

13
1

4.
3

Y
es

N
o

N
o

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, 

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
21

,3
71

9
C

A
C

G
A

G
G

T
C

A
T

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
6

16
2

5.
3

Y
es

N
o

N
o

N
o

N
o

21
,5

97
9

T
G

T
T

T
G

A
G

C
T

G
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
7

19
5

6.
4

1.
78

-0
.9

3
0.

76
Y

es
N

o
N

o
N

o
N

o
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e,

 
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

20
,2

62
9

A
C

T
T

A
T

G
C

G
G

T
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
8

22
2

7.
3

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

24
,3

16
9

A
T

T
C

T
G

T
G

A
G

C
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
9

26
8

8.
8

1.
05

-0
.4

7
0.

52
Y

es
N

o
Y

es
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

, P
ar

ac
et

am
ol

18
,4

93
9

T
G

C
G

G
C

A
T

C
G

A
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
11

31
3

10
.3

Y
es

N
o

Y
es

N
o

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

, O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e,
 P

ar
ac

et
am

ol
19

,1
88

9
A

T
T

A
T

A
C

C
T

C
G

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
12

33
5

11
.0

Y
es

N
o

Y
es

N
o

N
o

17
,1

94
9

A
G

A
A

C
A

C
G

T
C

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
13

36
5

12
.0

0.
2

-0
.9

7
-0

.3
Y

es
N

o
Y

es
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

24
,9

69
9

C
A

C
A

T
G

C
C

T
A

A
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
14

39
9

13
.1

Y
es

N
o

Y
es

N
o

N
o

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
22

,8
95

9
A

T
G

G
A

T
A

C
G

C
T

C
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 45

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
15

43
9

14
.4

Y
es

N
o

Y
es

N
o

N
o

24
,0

68
9

A
A

G
G

T
G

T
A

A
G

G
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
16

46
0

15
.1

0.
67

-1
.6

5
-0

.2
4

Y
es

N
o

Y
es

N
o

N
o

21
,2

71
9

G
C

A
C

T
A

C
C

G
A

A
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
17

49
0

16
.1

Y
es

N
o

Y
es

N
o

N
o

22
,4

59
9

A
C

A
C

G
A

G
C

C
A

C
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
18

51
7

17
.0

Y
es

N
o

Y
es

N
o

N
o

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
21

,1
45

9
T

G
G

A
G

C
A

C
G

T
T

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
19

54
8

18
.0

1.
46

-1
.9

0.
22

Y
es

N
o

Y
es

N
o

N
o

Su
lb

ut
am

ol
, M

ul
ti 

vi
ta

m
in

21
,8

16
9

G
A

T
C

T
T

C
A

G
T

A
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
20

58
2

19
.1

Y
es

N
o

Y
es

N
o

N
o

Su
lb

ut
am

ol
25

,1
11

9
C

G
A

C
A

T
G

C
T

A
T

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
21

61
4

20
.2

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
ic

ill
in

 tr
ih

yd
ra

te
 +

 C
la

vu
la

ni
c 

ac
id

8,
14

6
9

T
C

A
T

C
T

G
A

C
T

G
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
22

64
4

21
.2

1.
57

-2
.1

9
0.

1
Y

es
N

o
Y

es
N

o
N

o
19

,6
97

9
C

T
G

G
T

T
A

A
T

C
T

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
23

67
8

22
.3

Y
es

N
o

Y
es

N
o

N
o

23
,5

20
9

C
C

T
A

A
G

C
A

C
A

T
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
77

B
gs

ng
71

77
B

gs
ng

71
77

.m
24

70
0

23
.0

Y
es

N
o

Y
es

N
o

N
o

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
28

,2
23

9
C

C
A

A
T

C
A

C
T

A
T

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
1

4
0.

1
-1

.4
-1

.3
6

-1
.7

1
Y

es
N

o
N

o
N

o
N

o
27

,8
25

7
C

C
T

T
G

G
C

T
A

T
C

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
2

38
1.

2
Y

es
N

o
N

o
N

o
Y

es
C

hl
or

am
ph

en
ic

ol
, P

ar
ac

et
am

ol
38

,1
00

7
C

C
T

A
A

T
G

G
A

A
C

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
3

77
2.

5
Y

es
N

o
N

o
N

o
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, O

ra
l r

eh
yd

ra
tio

n 
sa

lin
e

24
,8

31
7

C
T

G
G

A
A

A
T

C
T

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
4

10
1

3.
3

0.
3

-0
.9

2
-0

.5
1

Y
es

N
o

N
o

N
o

N
o

24
,2

55
7

T
A

A
G

G
C

C
T

A
T

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
5

13
0

4.
3

Y
es

N
o

N
o

N
o

N
o

Pa
ra

ce
ta

m
ol

, L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e,
 

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
33

,2
81

7
G

A
T

A
G

A
A

A
G

C
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
6

16
4

5.
4

Y
es

N
o

N
o

N
o

N
o

32
,0

58
7

C
A

A
C

G
G

G
T

A
G

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
7

19
1

6.
3

0.
71

-1
.4

1
-0

.4
Y

es
Y

es
Y

es
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

26
,7

25
7

T
T

C
G

C
C

C
T

T
C

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
8

22
8

7.
5

Y
es

Y
es

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, P

ar
ac

et
am

ol
29

,4
70

7
G

A
G

G
C

C
A

T
C

A
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
9

25
2

8.
3

0.
17

-0
.7

3
-0

.2
8

Y
es

Y
es

Y
es

Y
es

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

, P
ar

ac
et

am
ol

, 
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

29
,7

54
7

C
G

T
A

A
C

C
A

A
C

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
10

31
1

10
.2

Y
es

Y
es

Y
es

N
o

N
o

21
,4

27
7

T
T

C
T

G
G

G
A

A
C

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
11

34
4

11
.3

Y
es

Y
es

Y
es

N
o

N
o

25
,5

83
7

G
A

C
T

G
A

T
C

A
T

C
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 46

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
12

36
7

12
.1

-1
.2

-1
.1

7
-1

.4
4

Y
es

Y
es

Y
es

N
o

N
o

21
,4

50
7

C
A

C
G

A
G

G
T

C
A

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
13

38
9

12
.8

Y
es

Y
es

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
26

,4
41

7
T

G
T

T
T

G
A

G
C

T
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
14

41
0

13
.5

Y
es

Y
es

Y
es

N
o

N
o

20
,6

81
7

A
G

T
T

T
G

C
A

A
C

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
15

43
1

14
.2

Y
es

Y
es

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, S

ul
bu

ta
m

ol
23

,7
03

7
A

T
T

C
T

G
T

G
A

G
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
16

45
6

15
.0

-0
.6

-1
.6

5
-1

.2
Y

es
Y

es
Y

es
N

o
N

o
M

ul
ti 

vi
ta

m
in

14
,3

32
7

T
G

C
G

G
C

A
T

C
G

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
17

49
1

16
.1

Y
es

Y
es

Y
es

Y
es

N
o

23
,7

67
7

C
A

T
T

T
G

G
A

C
G

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
18

51
8

17
.0

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, S

ul
bu

ta
m

ol
22

,8
39

7
A

T
T

A
T

A
C

C
T

C
G

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
19

55
5

18
.2

0.
68

-2
.9

9
-0

.9
5

N
o

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, L

ev
os

ul
bu

ta
m

ol
 

su
lp

ha
te

23
,2

08
4

T
C

T
A

T
C

G
G

G
T

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
20

58
8

19
.3

Y
es

N
o

Y
es

N
o

N
o

23
,8

72
4

A
C

A
G

G
A

A
C

T
C

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
21

61
7

20
.3

Y
es

N
o

Y
es

N
o

Y
es

C
ep

hr
ad

in
e 

M
on

oh
yd

ra
te

, N
ys

ta
tin

, M
ul

ti 
vi

ta
m

in
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

21
,9

87
4

T
C

G
T

T
T

C
G

G
G

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
22

64
4

21
.2

0.
44

-2
.0

7
-0

.7
1

Y
es

N
o

Y
es

N
o

N
o

24
,5

45
4

A
T

A
A

C
C

C
G

C
C

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
23

67
9

22
.3

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, P

ar
ac

et
am

ol
, 

Su
lb

ut
am

ol
22

,6
33

4
G

C
C

A
T

A
G

G
T

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
92

B
gs

ng
71

92
B

gs
ng

71
92

.m
24

70
4

23
.1

0.
74

-1
.7

8
-0

.4
Y

es
N

o
Y

es
N

o
N

o
M

ul
ti 

vi
ta

m
in

, K
et

ot
if

en
 F

um
ar

at
e

23
,9

63
4

C
A

G
T

A
A

C
G

G
C

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
1

6
0.

2
-3

.8
1

0.
93

-1
.3

9
Y

es
N

o
N

o
N

o
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, P

ar
ac

et
am

ol
, 

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
20

,8
42

9
T

G
T

G
A

T
G

G
A

G
A

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
2

41
1.

3
Y

es
N

o
N

o
Y

es
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, O

ra
l r

eh
yd

ra
tio

n 
sa

lin
e

24
,7

08
9

A
A

C
C

A
T

C
G

G
G

T
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
3

70
2.

3
Y

es
N

o
N

o
N

o
N

o
20

,7
16

9
G

T
A

A
G

T
C

G
T

G
G

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
4

99
3.

3
-2

.5
7

0.
82

-1
.2

6
Y

es
N

o
N

o
N

o
N

o
21

,5
78

9
C

A
T

C
G

G
T

C
A

A
G

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
5

13
2

4.
3

Y
es

N
o

N
o

N
o

N
o

22
,0

66
9

A
A

C
G

G
C

A
G

C
A

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
6

16
3

5.
4

Y
es

N
o

N
o

N
o

N
o

16
,0

27
9

T
T

A
C

G
A

G
A

C
G

G
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
7

18
9

6.
2

0.
54

-0
.2

7
0.

2
Y

es
N

o
Y

es
N

o
N

o
22

,5
94

9
G

G
C

A
A

C
C

T
C

A
G

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
8

21
7

7.
1

Y
es

N
o

Y
es

N
o

N
o

Pa
ra

ce
ta

m
ol

25
,7

99
9

T
A

A
A

G
T

C
A

C
C

C
T

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 47

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
9

24
6

8.
1

Y
es

N
o

Y
es

N
o

N
o

23
,2

37
9

C
C

T
C

T
A

C
C

T
A

C
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
10

27
6

9.
1

0.
41

-0
.0

9
0.

24
Y

es
Y

es
Y

es
N

o
N

o
25

,2
28

9
T

A
C

G
G

T
A

T
G

T
C

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
11

32
5

10
.7

Y
es

Y
es

Y
es

N
o

N
o

20
,8

39
9

G
G

T
G

A
A

G
A

T
A

C
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
12

34
3

11
.3

Y
es

Y
es

Y
es

N
o

N
o

26
,3

69
9

C
C

T
A

C
T

G
T

G
C

C
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
13

37
3

12
.3

0.
54

0.
31

0.
55

Y
es

N
o

Y
es

N
o

N
o

M
ul

ti 
vi

ta
m

in
24

,7
46

9
T

G
C

T
G

C
T

T
A

A
C

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
14

40
2

13
.2

Y
es

N
o

Y
es

N
o

N
o

29
,1

26
9

T
T

C
A

G
C

G
C

C
C

T
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
15

43
5

14
.3

Y
es

N
o

Y
es

N
o

N
o

M
ul

ti 
vi

ta
m

in
19

,3
10

9
A

A
T

T
A

G
G

C
A

G
A

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
16

47
2

15
.5

0.
52

-0
.4

9
0.

18
Y

es
N

o
Y

es
N

o
N

o
24

,0
06

9
G

T
C

C
A

G
T

A
A

T
G

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
17

48
6

16
.0

Y
es

N
o

Y
es

N
o

N
o

21
,2

81
9

T
A

G
A

C
T

G
T

A
C

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
18

53
1

17
.4

Y
es

N
o

Y
es

N
o

N
o

23
,2

95
9

C
G

C
A

T
G

A
G

G
A

T
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
20

59
8

19
.6

0.
56

-0
.2

0.
32

Y
es

N
o

Y
es

N
o

N
o

19
,4

43
9

A
C

C
A

C
A

T
A

C
A

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
21

63
1

20
.7

Y
es

N
o

Y
es

N
o

N
o

21
,0

72
9

T
C

T
G

T
T

G
C

T
C

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
22

64
6

21
.2

0.
63

-0
.4

5
0.

25
Y

es
N

o
Y

es
N

o
N

o
17

,7
39

9
A

T
A

C
T

T
C

G
C

A
G

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
23

67
8

22
.3

Y
es

N
o

Y
es

N
o

N
o

23
,6

43
9

T
A

A
C

A
C

C
A

C
A

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
02

B
gs

ng
72

02
B

gs
ng

72
02

.m
24

71
4

23
.5

Y
es

N
o

Y
es

N
o

N
o

17
,0

13
9

T
C

A
A

C
A

G
C

A
T

C
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
1

5
0.

2
-4

.4
7

0.
48

-2
.0

5
Y

es
N

o
N

o
N

o
N

o
19

,6
79

9
G

A
C

G
A

G
T

C
A

G
T

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
2

41
1.

3
Y

es
N

o
N

o
N

o
N

o
19

,7
66

9
G

G
A

T
G

T
A

A
G

T
A

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
3

68
2.

2
Y

es
N

o
N

o
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, 
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

22
,7

92
9

A
C

A
T

A
A

C
G

C
C

G
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
4

10
0

3.
3

-1
.4

5
-0

.8
-1

.5
9

Y
es

N
o

N
o

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, 

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
22

,3
39

9
C

A
C

C
A

C
G

G
A

A
A

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
5

13
8

4.
5

Y
es

Y
es

Y
es

N
o

N
o

20
,6

36
9

G
C

T
G

G
G

T
C

A
T

A
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
6

18
0

5.
9

Y
es

N
o

Y
es

Y
es

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

, L
ev

os
ul

bu
ta

m
ol

 
su

lp
ha

te
23

,8
39

9
T

A
T

G
T

G
G

C
C

C
A

A
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 48

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
7

19
5

6.
4

1.
24

0.
04

0.
92

Y
es

N
o

Y
es

N
o

N
o

17
,8

75
9

G
T

C
T

C
A

T
G

T
A

G
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
8

21
7

7.
1

Y
es

N
o

Y
es

N
o

Y
es

C
ef

tr
ia

xo
ne

 s
od

iu
m

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
25

,7
21

9
A

G
G

G
A

C
G

A
T

A
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
9

23
9

7.
9

Y
es

Y
es

Y
es

N
o

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

, O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e
24

,4
33

9
A

G
C

T
A

T
C

C
A

C
G

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
10

28
0

9.
2

-0
.5

1
0.

35
-0

.2
5

Y
es

N
o

N
o

Y
es

Y
es

C
ef

tr
ia

xo
ne

 s
od

iu
m

, P
ar

ac
et

am
ol

16
,7

63
9

T
G

A
T

C
A

G
A

A
G

A
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
11

30
8

10
.1

Y
es

Y
es

Y
es

N
o

N
o

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e,
 P

ar
ac

et
am

ol
20

,7
22

9
G

C
A

A
A

G
C

A
A

A
G

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
12

33
8

11
.1

Y
es

N
o

Y
es

Y
es

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

, O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e,
 P

ar
ac

et
am

ol
24

,8
93

9
C

G
T

C
T

G
G

T
T

C
C

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
13

36
6

12
.0

-0
.3

4
0.

53
-0

.0
2

Y
es

N
o

Y
es

N
o

N
o

20
,9

69
9

G
G

T
G

G
A

A
T

A
G

A
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
14

39
7

13
.0

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
22

,7
24

9
T

G
A

C
T

T
T

G
T

G
T

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
15

43
9

14
.4

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e,
 Z

in
c

20
,2

40
9

C
T

A
T

A
C

C
A

C
G

G
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
16

45
7

15
.0

-0
.3

2
0.

15
-0

.2
Y

es
N

o
Y

es
N

o
N

o
25

,0
35

9
A

T
A

G
C

G
G

T
C

T
G

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
17

49
0

16
.1

Y
es

N
o

Y
es

Y
es

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 S
ul

bu
ta

m
ol

, 
R

ib
of

la
vi

n
28

,1
98

9
A

G
T

T
A

G
T

G
C

G
T

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
18

51
8

17
.0

Y
es

N
o

Y
es

N
o

N
o

Su
lb

ut
am

ol
24

,9
90

9
C

G
T

G
G

T
T

A
G

C
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
19

57
2

18
.8

-0
.1

2
-0

.7
4

-0
.4

6
Y

es
N

o
Y

es
N

o
Y

es
C

ef
tr

ia
xo

ne
 s

od
iu

m
19

,9
39

9
G

T
C

C
G

A
A

A
C

A
C

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
20

58
3

19
.2

Y
es

N
o

Y
es

N
o

N
o

18
,1

67
9

T
A

T
G

C
A

C
C

A
G

T
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
21

61
0

20
.0

Y
es

N
o

Y
es

N
o

N
o

25
,6

39
9

A
T

G
G

A
C

C
G

A
A

C
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
22

64
5

21
.2

0.
42

-0
.9

5
-0

.1
9

Y
es

N
o

Y
es

N
o

N
o

K
et

ot
if

en
 F

um
ar

at
e

18
,8

54
9

A
A

C
A

C
A

A
G

G
A

G
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
23

67
9

22
.3

Y
es

N
o

Y
es

N
o

N
o

20
,0

16
9

A
G

T
T

C
C

C
G

A
G

T
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

72
04

B
gs

ng
72

04
B

gs
ng

72
04

.m
24

70
8

23
.3

Y
es

N
o

Y
es

N
o

Y
es

C
ip

ro
fl

ox
ac

in
 h

yd
ro

ch
lo

ri
de

, O
ra

l 
re

hy
dr

at
io

n 
sa

lin
e

22
,0

18
9

A
T

G
T

C
G

A
G

A
G

A
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
1

6
0.

2
0.

19
2

0.
38

8
0.

56
04

Y
es

N
o

N
o

N
o

N
o

88
,4

17
10

A
A

C
G

G
C

A
G

C
A

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
2

41
1.

3
Y

es
N

o
N

o
N

o
N

o
51

,9
53

10
T

T
A

C
G

A
G

A
C

G
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
3

69
2.

3
Y

es
N

o
N

o
N

o
N

o
83

,6
73

10
G

G
C

A
A

C
C

T
C

A
G

A
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 49

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
4

90
3.

0
1.

34
4

1.
37

9
1.

89
41

Y
es

N
o

N
o

N
o

N
o

81
,3

76
10

T
A

A
A

G
T

C
A

C
C

C
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
5

12
1

4.
0

Y
es

Y
es

N
o

N
o

N
o

61
,8

87
10

C
C

T
C

T
A

C
C

T
A

C
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
6

15
5

5.
1

Y
es

Y
es

N
o

N
o

N
o

75
,8

45
10

T
A

C
C

T
C

T
C

A
G

A
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
7

18
4

6.
0

-0
.1

1
2.

39
9

1.
09

92
Y

es
Y

es
Y

es
N

o
N

o
82

,1
76

10
G

G
T

A
G

G
A

A
C

A
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
8

21
5

7.
1

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, P

ar
ac

et
am

ol
66

,0
25

10
T

G
A

G
G

A
T

G
A

T
A

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
9

24
5

8.
0

Y
es

N
o

Y
es

N
o

N
o

80
,5

36
10

C
T

G
G

C
C

T
A

G
G

A
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
10

28
0

9.
2

1.
82

8
2.

38
2.

48
91

Y
es

N
o

Y
es

N
o

N
o

78
,6

56
10

C
G

A
G

A
T

A
C

C
C

A
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
11

30
6

10
.1

Y
es

N
o

Y
es

N
o

N
o

81
,2

27
10

G
A

G
A

G
A

A
T

G
A

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
12

33
4

11
.0

Y
es

N
o

Y
es

N
o

N
o

88
,2

80
10

T
A

C
G

G
T

A
T

G
T

C
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
13

36
9

12
.1

1.
60

2
1.

95
7

2.
05

26
Y

es
N

o
Y

es
N

o
N

o
77

,3
72

10
G

G
T

G
A

A
G

A
T

A
C

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
14

40
0

13
.1

Y
es

N
o

Y
es

N
o

N
o

71
,4

82
10

C
C

T
A

C
T

G
T

G
C

C
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
15

42
6

14
.0

Y
es

N
o

Y
es

N
o

N
o

82
,4

59
10

T
G

C
T

G
C

T
T

A
A

C
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
16

45
6

15
.0

0.
60

1
1.

92
7

1.
26

35
Y

es
N

o
Y

es
N

o
Y

es
C

ep
hr

ad
in

e 
M

on
oh

yd
ra

te
, S

ul
bu

ta
m

ol
83

,8
73

10
T

T
C

A
G

C
G

C
C

C
T

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
17

49
2

16
.2

Y
es

N
o

Y
es

N
o

N
o

70
,3

00
10

A
A

T
T

A
G

G
C

A
G

A
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
18

51
7

17
.0

Y
es

N
o

Y
es

N
o

N
o

65
,7

36
10

G
T

C
C

A
G

T
A

A
T

G
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
19

54
6

17
.9

0.
65

8
1.

44
2

1.
16

12
Y

es
N

o
Y

es
N

o
N

o
93

,9
03

11
A

G
A

T
A

G
G

A
C

A
G

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
20

58
0

19
.1

Y
es

N
o

Y
es

N
o

N
o

64
,3

85
10

C
G

C
A

T
G

A
G

G
A

T
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
21

61
1

20
.1

Y
es

N
o

Y
es

N
o

N
o

70
,5

60
10

G
A

C
G

A
G

T
C

A
G

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
22

63
8

21
.0

0.
69

6
1.

48
7

1.
26

33
Y

es
N

o
Y

es
N

o
N

o
68

,0
75

10
G

G
A

T
G

T
A

A
G

T
A

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
23

67
4

22
.1

Y
es

N
o

Y
es

N
o

N
o

80
,8

00
10

A
C

A
T

A
A

C
G

C
C

G
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

80
64

B
gs

ng
80

64
B

gs
ng

80
64

.m
24

70
0

23
.0

Y
es

N
o

Y
es

N
o

N
o

68
,3

44
10

C
A

C
C

A
C

G
G

A
A

A
C

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 50

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
1

6
0.

2
-2

.4
6

1.
81

5
0.

09
92

Y
es

N
o

N
o

N
o

N
o

80
,7

19
10

A
G

T
T

A
G

T
G

C
G

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
3

90
3.

0
0.

03
8

0.
73

8
0.

53
09

Y
es

N
o

N
o

N
o

N
o

62
,4

77
10

C
G

T
G

G
T

T
A

G
C

A
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
5

17
0

5.
6

0.
67

1
1.

89
1.

46
26

Y
es

N
o

Y
es

N
o

N
o

Su
lb

ut
am

ol
 r

es
pi

ra
to

ry
 s

ol
ut

io
n 

+
 N

or
m

al
 

sa
lin

e
71

,7
74

10
A

A
T

A
C

C
G

C
T

T
T

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
6

22
0

7.
2

Y
es

Y
es

Y
es

N
o

N
o

46
,2

22
10

A
C

C
T

G
G

G
C

A
T

T
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
7

24
7

8.
1

Y
es

Y
es

Y
es

N
o

N
o

70
,7

63
10

G
A

C
T

C
A

C
T

C
A

A
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
8

26
9

8.
8

1.
56

7
0.

46
3

1.
42

08
Y

es
N

o
Y

es
N

o
N

o
73

,8
56

10
C

C
T

A
T

C
C

T
T

G
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
9

28
8

9.
5

Y
es

N
o

Y
es

N
o

N
o

13
3,

21
4

11
T

G
A

G
T

T
C

G
C

T
A

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
10

30
9

10
.2

Y
es

N
o

Y
es

N
o

N
o

61
,1

95
10

G
T

T
T

C
T

A
G

A
G

C
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
11

34
3

11
.3

Y
es

N
o

Y
es

N
o

N
o

59
,7

51
10

A
C

G
T

A
A

A
T

C
G

C
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
12

36
7

12
.1

1.
04

3
1.

25
2

1.
33

08
Y

es
N

o
Y

es
N

o
N

o
50

,3
02

10
G

C
C

G
A

G
A

T
T

G
G

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
13

42
0

13
.8

Y
es

N
o

Y
es

N
o

N
o

71
,7

25
10

T
A

C
G

T
A

G
T

T
T

C
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
14

44
0

14
.5

Y
es

N
o

Y
es

N
o

N
o

55
,2

57
10

C
G

G
A

C
G

T
T

C
A

T
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
15

46
3

15
.2

1.
67

9
0.

96
4

1.
67

97
Y

es
N

o
Y

es
N

o
N

o
70

,2
13

10
T

C
C

G
T

A
C

C
A

T
A

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
16

49
1

16
.1

Y
es

N
o

Y
es

N
o

N
o

65
,5

76
10

A
T

A
C

A
C

G
T

G
G

C
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
17

52
8

17
.3

Y
es

N
o

Y
es

N
o

N
o

67
,5

25
10

G
T

G
T

T
G

C
A

G
C

A
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
18

55
5

18
.2

1.
61

4
1.

08
9

1.
70

63
Y

es
N

o
Y

es
N

o
N

o
59

,1
38

10
C

A
C

G
T

C
G

A
T

G
G

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
19

58
1

19
.1

Y
es

N
o

Y
es

N
o

N
o

88
,4

60
10

A
G

C
G

A
T

G
C

C
T

T
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
20

61
1

20
.1

Y
es

N
o

Y
es

N
o

N
o

66
,8

81
10

T
G

C
G

C
T

T
G

G
A

T
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
21

65
3

21
.5

2.
29

4
0.

68
6

2.
06

23
Y

es
N

o
Y

es
N

o
N

o
73

,9
12

10
T

T
G

C
T

G
G

T
C

C
T

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
22

67
4

22
.1

Y
es

N
o

Y
es

N
o

N
o

64
,8

87
10

G
A

C
C

C
A

A
T

G
T

G
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
23

70
3

23
.1

Y
es

N
o

Y
es

N
o

N
o

91
,7

41
11

C
G

A
T

T
T

C
T

C
A

A
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 51

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

81
69

B
gs

ng
81

69
B

gs
ng

81
69

.m
24

73
7

24
.2

2.
09

0.
81

8
1.

96
44

Y
es

N
o

Y
es

N
o

Y
es

C
ef

ix
im

e 
tr

ih
yd

ra
te

, S
ul

bu
ta

m
ol

, 
Su

lb
ut

am
ol

 r
es

pi
ra

to
ry

 s
ol

ut
io

n 
+

 N
or

m
al

 
sa

lin
e

71
,6

66
10

A
C

A
A

T
C

G
G

T
T

G
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
1

3
0.

1
0.

15
-0

.8
8

-0
.5

4
Y

es
N

o
N

o
N

o
N

o
27

,2
58

6
T

T
C

G
C

C
C

T
T

C
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
2

46
1.

5
Y

es
N

o
N

o
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
27

,7
65

6
G

A
G

G
C

C
A

T
C

A
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
3

72
2.

4
Y

es
N

o
N

o
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

29
,9

47
6

C
G

T
A

A
C

C
A

A
C

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
4

10
3

3.
4

-1
.3

1
1.

18
-0

.1
3

Y
es

N
o

N
o

N
o

N
o

25
,4

94
6

T
T

C
T

G
G

G
A

A
C

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
5

11
7

3.
8

Y
es

N
o

N
o

N
o

N
o

28
,0

61
6

G
A

C
T

G
A

T
C

A
T

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
6

15
6

5.
1

Y
es

N
o

N
o

N
o

N
o

32
,0

33
6

C
A

C
G

A
G

G
T

C
A

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
7

19
1

6.
3

0.
01

0.
07

-0
.0

1
Y

es
N

o
N

o
N

o
N

o
33

,7
09

6
T

G
T

T
T

G
A

G
C

T
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
8

22
3

7.
3

Y
es

N
o

N
o

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

31
,9

84
6

A
G

T
T

T
G

C
A

A
C

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
9

24
7

8.
1

Y
es

Y
es

N
o

Y
es

N
o

30
,0

36
6

A
T

T
C

T
G

T
G

A
G

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
10

29
2

9.
6

-0
.4

3
-0

.0
2

-0
.3

7
Y

es
N

o
Y

es
N

o
N

o
B

et
am

et
ha

so
ne

 +
 N

eo
m

yc
in

 s
ul

ph
at

e
16

,6
65

6
T

G
C

G
G

C
A

T
C

G
A

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
11

31
1

10
.2

Y
es

N
o

Y
es

N
o

N
o

25
,8

43
6

C
A

T
T

T
G

G
A

C
G

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
12

34
8

11
.4

Y
es

N
o

Y
es

N
o

N
o

32
,3

60
6

A
T

T
A

T
A

C
C

T
C

G
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
13

37
3

12
.3

-0
.4

9
-0

.7
3

-0
.7

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, 

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
18

,5
14

7
G

T
G

G
A

C
G

T
C

C
A

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
14

40
3

13
.2

Y
es

N
o

Y
es

N
o

Y
es

C
ef

tr
ia

xo
ne

 s
od

iu
m

, P
ar

ac
et

am
ol

, 
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

18
,5

37
7

G
A

T
G

G
G

A
T

T
T

C
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
15

43
0

14
.1

Y
es

N
o

Y
es

Y
es

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 P
ar

ac
et

am
ol

, O
ra

l 
re

hy
dr

at
io

n 
sa

lin
e

22
,9

91
7

G
C

G
C

C
G

T
A

T
A

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
16

46
5

15
.3

-0
.9

8
-1

.0
8

-1
.2

Y
es

N
o

Y
es

N
o

N
o

Pa
ra

ce
ta

m
ol

22
,1

09
7

C
G

T
C

G
T

C
A

A
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
17

49
4

16
.2

Y
es

N
o

Y
es

N
o

N
o

21
,4

25
7

A
G

T
C

A
C

A
T

C
A

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
18

52
0

17
.1

Y
es

N
o

Y
es

Y
es

N
o

18
,7

75
7

G
G

C
A

T
G

C
A

T
G

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
19

55
1

18
.1

-1
.6

-1
.2

9
-1

.7
8

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

25
,7

65
7

G
C

C
T

A
G

T
T

G
A

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
20

57
9

19
.0

Y
es

N
o

Y
es

N
o

N
o

18
,6

34
7

A
T

C
T

C
C

T
C

T
C

C
A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 52

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
18

B
gs

ng
70

18
B

gs
ng

70
18

.m
24

71
0

23
.3

Y
es

N
o

Y
es

N
o

N
o

2,
89

0
7

A
C

A
C

G
G

T
G

T
C

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
1

7
0.

2
1.

85
-1

.5
3

0.
08

Y
es

N
o

N
o

N
o

N
o

31
,6

73
6

A
A

C
C

A
T

C
G

G
G

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
2

39
1.

3
Y

es
N

o
N

o
N

o
N

o
24

,2
48

6
G

T
A

A
G

T
C

G
T

G
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
3

67
2.

2
Y

es
N

o
N

o
N

o
N

o
27

,8
70

6
C

A
T

C
G

G
T

C
A

A
G

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
4

89
2.

9
0.

66
-0

.1
3

0.
38

Y
es

N
o

N
o

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, L

ev
os

ul
bu

ta
m

ol
 

su
lp

ha
te

32
,0

14
6

A
A

C
G

G
C

A
G

C
A

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
5

13
0

4.
3

Y
es

N
o

N
o

N
o

N
o

29
,7

35
6

T
C

G
A

G
T

T
T

G
G

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
6

15
8

5.
2

Y
es

N
o

N
o

N
o

N
o

36
,4

46
6

A
C

G
T

A
G

C
A

T
T

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
7

20
0

6.
6

-1
.1

2
1.

52
-0

.0
7

Y
es

N
o

N
o

N
o

N
o

27
,5

12
6

G
G

C
A

A
C

C
T

C
A

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
8

22
1

7.
3

Y
es

N
o

Y
es

N
o

N
o

24
,8

14
6

T
C

T
G

C
A

G
T

T
G

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
9

25
0

8.
2

Y
es

N
o

Y
es

N
o

N
o

29
,0

61
6

C
T

C
G

G
C

A
A

T
T

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
10

28
6

9.
4

-0
.1

2
0.

46
0.

1
Y

es
N

o
Y

es
N

o
N

o
26

,9
82

6
A

T
A

G
G

C
G

A
T

C
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
11

31
2

10
.3

Y
es

N
o

Y
es

N
o

N
o

34
,5

03
6

A
C

T
A

C
A

G
C

C
T

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
12

35
1

11
.5

Y
es

N
o

Y
es

N
o

N
o

21
,5

90
7

A
G

A
T

T
C

G
T

T
G

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
14

39
8

13
.1

Y
es

N
o

Y
es

N
o

N
o

21
,7

66
7

A
C

A
G

G
A

A
C

T
C

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
15

44
5

14
.6

-0
.0

4
-1

.5
4

-0
.7

2
Y

es
N

o
Y

es
N

o
N

o
21

,8
71

7
T

C
G

T
T

T
C

G
G

G
A

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
16

46
7

15
.3

Y
es

N
o

Y
es

N
o

N
o

24
,2

46
7

A
T

A
A

C
C

C
G

C
C

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
17

48
9

16
.1

Y
es

N
o

Y
es

N
o

N
o

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
21

,7
80

7
G

C
C

A
T

A
G

G
T

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
18

52
2

17
.2

Y
es

N
o

Y
es

N
o

N
o

19
,6

96
7

C
A

G
T

A
A

C
G

G
C

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
19

55
2

18
.1

-1
.0

5
-0

.8
7

-1
.2

Y
es

N
o

Y
es

N
o

N
o

25
,3

64
5

C
A

T
C

A
T

G
A

G
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
20

59
4

19
.5

Y
es

N
o

Y
es

N
o

N
o

18
,0

94
5

G
G

C
G

C
G

G
T

T
T

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
52

B
gs

ng
70

52
B

gs
ng

70
52

.m
24

71
5

23
.5

Y
es

N
o

Y
es

N
o

N
o

22
,2

75
5

A
T

C
T

T
C

C
G

A
T

A
G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 53

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
1

5
0.

2
0.

69
0.

84
1.

22
Y

es
N

o
N

o
N

o
N

o
35

,7
81

7
T

A
C

C
C

A
G

A
G

A
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
2

49
1.

6
Y

es
Y

es
N

o
N

o
N

o
32

,2
88

7
G

T
A

A
G

C
A

C
C

T
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
3

63
2.

1
Y

es
Y

es
N

o
N

o
N

o
37

,0
24

7
C

A
G

C
A

T
G

T
G

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
4

82
2.

7
-1

.2
9

1.
14

-0
.1

4
Y

es
N

o
N

o
N

o
N

o
28

,5
01

7
T

T
A

T
C

A
C

G
T

G
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
5

12
7

4.
2

Y
es

N
o

N
o

N
o

N
o

25
,2

38
7

A
T

T
C

A
T

G
G

A
C

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
6

15
9

5.
2

Y
es

N
o

N
o

N
o

N
o

30
,7

03
7

T
A

G
A

A
C

T
C

A
C

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
7

18
9

6.
2

-0
.2

5
0.

77
0.

17
Y

es
N

o
N

o
N

o
N

o
26

,1
16

7
T

G
A

T
T

T
G

G
A

C
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
8

22
2

7.
3

Y
es

N
o

N
o

N
o

N
o

24
,3

25
7

T
A

C
G

T
C

C
C

G
T

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
10

28
1

9.
2

-0
.3

4
-0

.4
9

-0
.5

5
Y

es
N

o
Y

es
N

o
N

o
38

,0
55

7
C

A
T

C
C

A
A

A
T

G
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
11

31
4

10
.3

Y
es

N
o

Y
es

N
o

N
o

37
,7

16
7

A
C

G
T

G
A

G
A

G
A

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
12

34
0

11
.2

Y
es

N
o

Y
es

N
o

N
o

28
,1

09
7

T
G

G
A

C
A

C
C

G
A

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
15

42
7

14
.0

Y
es

N
o

Y
es

N
o

N
o

22
,2

66
7

T
G

T
G

A
G

C
A

C
G

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
16

45
2

14
.9

-0
.8

7
-0

.5
2

-0
.8

8
Y

es
N

o
Y

es
N

o
N

o
32

,7
69

7
A

A
G

C
C

T
A

C
A

C
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
17

48
9

16
.1

Y
es

N
o

Y
es

N
o

N
o

29
,8

89
7

C
C

A
T

A
A

T
C

C
G

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
18

51
8

17
.0

Y
es

N
o

Y
es

N
o

N
o

24
,8

00
7

C
G

C
A

C
A

T
G

T
T

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
19

55
3

18
.2

-0
.8

7
-0

.8
5

-1
.0

6
Y

es
N

o
Y

es
N

o
N

o
23

,8
78

7
C

G
T

T
T

A
G

A
G

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
20

58
5

19
.2

Y
es

N
o

Y
es

N
o

N
o

23
,5

82
7

G
A

T
A

G
C

T
G

T
C

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
21

60
8

20
.0

Y
es

N
o

Y
es

N
o

N
o

19
,8

83
7

A
T

G
T

A
C

G
G

C
G

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
22

64
2

21
.1

0.
19

-1
.1

-0
.4

4
Y

es
N

o
Y

es
N

o
N

o
25

,9
24

7
G

C
G

T
G

T
T

A
A

A
C

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
63

B
gs

ng
70

63
B

gs
ng

70
63

.m
24

70
0

23
.0

Y
es

N
o

Y
es

N
o

N
o

49
,4

30
12

T
C

C
A

A
A

G
T

G
T

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
1

4
0.

1
-0

.5
2

1.
38

0.
72

Y
es

N
o

N
o

N
o

N
o

26
,7

57
6

A
A

C
C

T
C

G
T

C
A

A
G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 54

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
2

64
2.

1
Y

es
N

o
N

o
N

o
Y

es
C

ip
ro

fl
ox

ac
in

 h
yd

ro
ch

lo
ri

de
, O

ra
l 

re
hy

dr
at

io
n 

sa
lin

e
29

,6
30

6
G

G
T

A
C

A
T

C
G

G
T

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
4

95
3.

1
1.

04
1.

13
1.

51
Y

es
N

o
N

o
N

o
N

o
33

,3
66

6
A

G
T

G
T

T
C

G
A

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
5

13
4

4.
4

Y
es

N
o

N
o

N
o

N
o

35
,9

53
6

G
A

G
A

G
A

A
T

G
A

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
6

15
9

5.
2

Y
es

N
o

N
o

N
o

N
o

9,
81

0
6

T
A

C
G

G
G

T
C

T
T

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
7

19
3

6.
3

-0
.2

9
1.

37
0.

46
Y

es
N

o
N

o
N

o
N

o
29

,9
52

6
C

G
A

T
A

A
C

A
T

G
C

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
9

25
6

8.
4

1.
32

-0
.0

9
0.

94
Y

es
N

o
Y

es
N

o
N

o
26

,5
69

6
C

A
T

G
G

C
T

A
C

A
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
10

30
9

10
.2

Y
es

N
o

Y
es

N
o

N
o

23
,2

51
7

G
A

G
T

C
A

A
C

C
G

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
12

35
4

11
.6

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, L

ev
os

ul
bu

ta
m

ol
 

su
lp

ha
te

23
,5

16
7

G
C

C
G

A
T

T
C

G
G

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
14

39
7

13
.0

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

26
,3

67
7

A
T

G
A

C
C

A
T

C
G

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
15

43
2

14
.2

Y
es

N
o

Y
es

N
o

N
o

Pa
ra

ce
ta

m
ol

22
,2

34
7

G
C

C
T

T
A

A
G

C
G

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
16

46
5

15
.3

1.
14

0.
33

0.
99

Y
es

N
o

Y
es

N
o

N
o

15
,7

92
7

A
T

G
G

C
A

G
C

T
C

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
18

52
0

17
.1

Y
es

N
o

Y
es

N
o

N
o

26
,0

75
7

C
C

T
T

T
C

T
T

C
T

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
19

55
4

18
.2

-0
.0

4
0.

02
-0

.0
7

Y
es

N
o

Y
es

N
o

N
o

Su
lb

ut
am

ol
21

,6
95

5
A

C
G

C
G

A
T

A
C

T
G

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
20

59
1

19
.4

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e,
 Z

in
c

19
,0

75
5

T
G

A
A

G
G

T
C

C
C

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
22

64
2

21
.1

1.
01

-0
.2

3
0.

61
Y

es
N

o
Y

es
Y

es
N

o
17

,3
14

5
T

A
G

T
T

T
G

A
C

G
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
23

67
3

22
.1

Y
es

N
o

Y
es

N
o

N
o

19
,7

85
5

C
A

C
G

T
G

A
C

A
T

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
71

B
gs

ng
70

71
B

gs
ng

70
71

.m
24

70
4

23
.1

Y
es

N
o

Y
es

N
o

Y
es

C
ip

ro
fl

ox
ac

in
 h

yd
ro

ch
lo

ri
de

, O
ra

l 
re

hy
dr

at
io

n 
sa

lin
e,

 Z
in

c,
 P

ar
ac

et
am

ol
20

,2
83

5
C

A
A

C
G

C
A

G
T

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
1

5
0.

2
0.

06
-0

.1
2

0.
07

Y
es

N
o

N
o

N
o

N
o

22
,7

80
7

T
G

A
G

T
T

C
G

C
T

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
2

39
1.

3
Y

es
N

o
N

o
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

, P
ar

ac
et

am
ol

, 
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

31
,8

80
7

C
G

A
T

T
T

C
T

C
A

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
3

60
2.

0
Y

es
N

o
N

o
N

o
N

o
28

,5
88

7
C

T
T

G
C

T
G

A
A

G
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
4

97
3.

2
-0

.3
6

-0
.3

2
-0

.5
3

Y
es

N
o

N
o

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
29

,2
02

7
T

G
A

C
C

G
G

T
C

A
A

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 55

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
5

13
5

4.
4

Y
es

N
o

N
o

Y
es

N
o

28
,8

56
7

T
A

A
T

C
G

G
A

T
T

C
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
6

17
7

5.
8

Y
es

N
o

Y
es

N
o

N
o

26
,7

12
7

C
T

C
C

T
A

C
T

G
T

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
7

19
2

6.
3

-0
.2

2
-0

.9
1

-0
.7

7
Y

es
N

o
Y

es
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
, A

zi
th

ro
m

yc
in

 
di

hy
dr

at
e

32
,9

49
7

T
T

A
G

G
T

G
C

A
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
8

21
9

7.
2

Y
es

Y
es

Y
es

N
o

N
o

32
,1

21
7

C
C

T
T

A
A

G
T

C
A

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
9

25
4

8.
3

Y
es

N
o

Y
es

N
o

N
o

29
,0

36
7

C
A

C
A

C
A

G
C

G
T

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
10

30
5

10
.0

-0
.2

-2
.1

8
-1

.4
1

Y
es

Y
es

Y
es

N
o

N
o

30
,2

04
7

T
G

T
G

C
T

G
T

G
T

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
11

35
5

11
.7

Y
es

Y
es

Y
es

N
o

N
o

23
,5

30
7

G
G

A
G

G
T

T
A

T
C

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
12

37
3

12
.3

-0
.0

1
-0

.9
-0

.4
2

Y
es

N
o

Y
es

N
o

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

31
,0

53
7

T
G

T
G

A
T

G
G

A
G

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
15

42
9

14
.1

Y
es

N
o

Y
es

N
o

N
o

28
,9

79
7

C
A

T
C

G
G

T
C

A
A

G
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
17

48
7

16
.0

Y
es

N
o

Y
es

N
o

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
21

,9
17

7
T

C
G

A
G

T
T

T
G

G
T

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
18

52
8

17
.3

Y
es

N
o

Y
es

N
o

N
o

27
,4

15
7

A
C

G
T

A
G

C
A

T
T

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
19

55
1

18
.1

-3
.7

-0
.8

3
-3

.1
1

Y
es

N
o

Y
es

N
o

N
o

46
,4

39
4

C
A

G
A

T
T

T
C

G
G

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
20

58
4

19
.2

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
, B

et
am

et
ha

so
ne

 +
 

N
eo

m
yc

in
 s

ul
ph

at
e

30
,7

76
4

C
T

G
G

G
T

A
C

C
A

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
82

B
gs

ng
70

82
B

gs
ng

70
82

.m
24

72
4

23
.8

-1
.8

5
-0

.2
3

-1
.3

9
Y

es
N

o
Y

es
N

o
N

o
27

,0
52

4
C

T
A

C
T

G
A

T
A

T
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
1

5
0.

2
-0

.6
2

0.
07

-0
.2

6
Y

es
N

o
N

o
N

o
Y

es
Fl

uc
lo

xa
ci

lli
n 

so
di

um
, P

ar
ac

et
am

ol
, 

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
41

,5
55

6
A

A
T

A
C

C
G

C
T

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
2

33
1.

1
Y

es
N

o
N

o
N

o
N

o
21

,3
35

6
A

C
C

T
G

G
G

C
A

T
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
3

58
1.

9
Y

es
N

o
N

o
N

o
N

o
30

,7
13

6
G

A
C

T
C

A
C

T
C

A
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
4

10
2

3.
4

-0
.8

4
0.

84
-0

.0
2

Y
es

N
o

N
o

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

28
,2

64
6

C
C

T
A

T
C

C
T

T
G

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
5

14
3

4.
7

Y
es

N
o

Y
es

N
o

N
o

32
,7

72
6

A
C

G
T

G
C

C
G

T
A

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
6

16
6

5.
5

Y
es

N
o

Y
es

N
o

N
o

37
,3

93
6

G
T

T
T

C
T

A
G

A
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
7

19
2

6.
3

-0
.2

0.
21

-0
.1

Y
es

N
o

Y
es

N
o

N
o

39
,0

86
6

A
C

G
T

A
A

A
T

C
G

C
C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 56

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
8

22
1

7.
3

Y
es

N
o

N
o

N
o

N
o

27
,3

93
6

G
C

C
G

A
G

A
T

T
G

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
9

25
0

8.
2

Y
es

N
o

Y
es

N
o

N
o

32
,6

83
6

T
A

C
G

T
A

G
T

T
T

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
10

28
2

9.
3

0.
65

-1
.2

8
-0

.2
4

Y
es

N
o

Y
es

N
o

N
o

18
,0

72
6

C
G

G
A

C
G

T
T

C
A

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
11

33
1

10
.9

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
28

,0
47

7
A

C
G

C
A

T
T

G
C

A
T

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
12

35
4

11
.6

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 P
ar

ac
et

am
ol

, 
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

25
,7

29
7

G
G

T
A

A
T

C
C

T
G

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
13

36
9

12
.1

-0
.2

5
-0

.3
3

-0
.3

3
Y

es
N

o
Y

es
N

o
N

o
M

ul
ti 

vi
ta

m
in

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
21

,5
66

7
G

T
C

C
G

G
C

T
T

C
T

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
14

40
5

13
.3

Y
es

N
o

N
o

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
23

,9
80

7
C

T
C

A
G

T
A

T
G

C
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
15

43
0

14
.1

Y
es

N
o

Y
es

Y
es

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e
21

,3
01

7
A

T
A

A
G

G
C

C
T

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
16

46
1

15
.1

-0
.9

2
-0

.4
6

-0
.8

9
Y

es
N

o
Y

es
Y

es
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, F

ol
ic

 a
ci

d,
 O

ra
l 

re
hy

dr
at

io
n 

sa
lin

e
22

,6
35

7
A

C
G

T
G

G
T

T
A

C
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
17

49
4

16
.2

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, P
ar

ac
et

am
ol

18
,7

96
7

C
A

G
G

T
C

T
G

T
A

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
18

52
2

17
.2

Y
es

N
o

Y
es

N
o

N
o

18
,3

41
7

T
C

A
G

G
T

T
G

C
G

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
19

55
2

18
.1

-0
.7

1
-0

.7
5

-0
.9

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, S

ul
bu

ta
m

ol
20

,5
62

5
T

A
G

A
C

C
T

A
G

A
C

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
20

58
3

19
.2

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, O

ra
l r

eh
yd

ra
tio

n 
sa

lin
e,

 
Fl

uc
lo

xa
ci

lli
n 

so
di

um
, M

ul
ti 

vi
ta

m
in

22
,4

47
5

A
C

T
C

G
A

T
T

C
G

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
22

65
6

21
.6

-0
.4

9
-1

.0
2

-0
.9

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 S
ul

bu
ta

m
ol

14
,5

71
5

A
A

C
A

A
G

C
A

G
A

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
23

67
4

22
.1

Y
es

N
o

Y
es

N
o

N
o

24
,4

21
5

A
T

C
A

A
A

G
G

G
C

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
90

B
gs

ng
70

90
B

gs
ng

70
90

.m
24

70
3

23
.1

Y
es

N
o

Y
es

N
o

N
o

32
,6

21
5

G
T

A
T

T
C

G
A

C
T

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
1

15
0.

5
-0

.7
4

-0
.6

5
-0

.8
9

Y
es

N
o

N
o

Y
es

N
o

36
,6

61
6

C
C

T
C

C
A

T
G

A
G

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
2

32
1.

1
Y

es
N

o
N

o
N

o
N

o
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

39
,3

77
6

A
A

C
C

A
C

A
C

A
T

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
3

56
1.

8
Y

es
N

o
N

o
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

31
,1

00
6

G
G

C
T

G
T

A
T

G
G

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
4

96
3.

2
-1

-0
.1

5
-0

.8
5

Y
es

N
o

N
o

N
o

N
o

34
,6

00
6

G
A

T
C

T
T

C
A

G
T

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
5

12
6

4.
1

Y
es

Y
es

N
o

N
o

Y
es

C
hl

or
am

ph
en

ic
ol

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
31

,5
82

6
C

G
A

C
A

T
G

C
T

A
T

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 57

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
6

15
3

5.
0

Y
es

N
o

N
o

N
o

N
o

28
,4

55
6

T
C

A
T

C
T

G
A

C
T

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
7

18
3

6.
0

-0
.1

-0
.7

1
-0

.5
6

Y
es

N
o

N
o

N
o

N
o

29
,3

90
6

C
T

G
G

T
T

A
A

T
C

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
8

21
8

7.
2

Y
es

N
o

Y
es

N
o

N
o

29
,8

05
6

C
C

T
A

A
G

C
A

C
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
9

24
9

8.
2

Y
es

N
o

Y
es

N
o

N
o

24
,0

69
6

C
C

A
A

T
C

A
C

T
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
10

27
9

9.
2

0.
02

-0
.9

4
-0

.5
1

Y
es

N
o

Y
es

N
o

N
o

26
,3

40
6

T
C

C
C

A
A

C
T

T
C

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
11

30
5

10
.0

Y
es

Y
es

N
o

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
19

,5
65

7
C

T
C

G
A

T
T

A
G

A
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
12

34
2

11
.2

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
, 

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
19

,4
66

7
T

T
G

T
C

T
G

G
A

A
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
13

36
9

12
.1

-0
.6

4
-1

.2
4

-1
.0

6
Y

es
N

o
Y

es
N

o
N

o
24

,9
07

7
G

T
A

G
T

A
G

G
C

C
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
14

40
5

13
.3

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
21

,3
81

7
T

G
C

A
C

C
T

C
T

G
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
15

43
3

14
.2

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
21

,5
61

7
T

T
A

C
C

A
A

G
A

C
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
16

46
0

15
.1

-0
.6

-1
.6

5
-1

.2
Y

es
N

o
Y

es
Y

es
N

o
21

,7
79

7
G

C
A

C
T

C
G

T
T

A
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
17

49
1

16
.1

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

19
,7

84
7

G
C

T
A

C
T

T
C

T
T

C
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
19

56
0

18
.4

-0
.6

8
-1

.9
8

-1
.4

4
Y

es
N

o
Y

es
N

o
N

o
27

,2
08

5
C

T
T

A
A

T
T

C
C

A
G

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
20

58
6

19
.3

Y
es

N
o

Y
es

N
o

N
o

25
,1

64
5

C
C

T
C

A
C

A
C

T
T

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
21

61
5

20
.2

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
ic

ill
in

 tr
ih

yd
ra

te
 +

 C
la

vu
la

ni
c 

ac
id

, 
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

21
,3

87
5

G
T

G
A

T
A

G
T

G
C

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
22

64
3

21
.1

-0
.0

1
-1

.6
9

-0
.8

5
Y

es
N

o
Y

es
N

o
N

o
25

,4
85

5
T

A
C

T
T

A
C

T
G

C
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
23

67
8

22
.3

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, S

ul
bu

ta
m

ol
, 

Pa
ra

ce
ta

m
ol

21
,2

84
5

T
T

C
T

C
A

C
C

T
T

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

70
96

B
gs

ng
70

96
B

gs
ng

70
96

.m
24

70
6

23
.2

Y
es

N
o

Y
es

N
o

N
o

10
4,

98
2

11
T

G
T

T
T

G
A

G
C

T
G

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
1

4
0.

1
-1

.0
1

-0
.6

7
-1

.0
6

Y
es

N
o

N
o

N
o

N
o

31
,3

42
6

G
A

T
A

G
T

G
C

C
A

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
2

37
1.

2
Y

es
N

o
N

o
N

o
N

o
30

,5
98

6
A

A
G

T
G

T
T

T
G

C
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
3

65
2.

1
Y

es
N

o
N

o
N

o
N

o
25

,4
90

6
G

A
T

C
T

A
T

C
C

G
A

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 58

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
4

95
3.

1
-0

.8
2

-0
.4

8
-0

.9
2

Y
es

N
o

N
o

N
o

N
o

31
,3

48
6

G
A

T
T

A
G

C
A

C
T

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
5

13
1

4.
3

Y
es

Y
es

Y
es

N
o

N
o

22
,9

35
6

G
A

T
C

T
C

A
T

A
G

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
6

15
8

5.
2

Y
es

Y
es

N
o

N
o

N
o

30
,2

07
6

G
G

T
A

T
G

A
C

T
C

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
7

19
1

6.
3

-0
.6

1
-0

.8
9

-1
.0

3
Y

es
N

o
N

o
N

o
N

o
33

,1
32

6
A

C
C

T
G

T
C

T
C

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
8

21
8

7.
2

Y
es

Y
es

Y
es

N
o

N
o

27
,2

26
6

A
G

A
T

T
C

G
T

T
G

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
10

28
8

9.
5

-0
.6

7
-0

.4
-0

.7
5

Y
es

N
o

Y
es

N
o

N
o

24
,0

19
6

T
C

T
A

T
C

G
G

G
T

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
11

30
9

10
.2

Y
es

N
o

Y
es

N
o

N
o

18
,8

96
6

A
C

A
G

G
A

A
C

T
C

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
12

33
4

11
.0

Y
es

N
o

Y
es

N
o

N
o

25
,6

74
6

T
C

G
T

T
T

C
G

G
G

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
13

37
9

12
.5

-0
.9

9
-0

.7
-1

.0
5

Y
es

N
o

Y
es

N
o

N
o

25
,8

48
6

A
T

A
A

C
C

C
G

C
C

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
16

45
7

15
.0

-1
.4

4
-0

.8
4

-1
.4

3
Y

es
N

o
Y

es
N

o
N

o
M

ul
ti 

vi
ta

m
in

, F
ol

ic
 a

ci
d

21
,5

61
6

G
C

C
A

T
A

G
G

T
T

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
17

48
7

16
.0

Y
es

N
o

Y
es

N
o

N
o

26
,1

40
6

C
A

G
T

A
A

C
G

G
C

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
18

52
0

17
.1

Y
es

N
o

Y
es

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
26

,9
61

6
A

T
G

C
A

C
T

G
G

C
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
20

57
8

19
.0

N
o

N
o

Y
es

N
o

N
o

12
,9

32
5

G
T

G
G

T
G

G
A

T
T

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
22

64
0

21
.0

-0
.9

8
-0

.9
6

-1
.2

1
N

o
N

o
Y

es
N

o
N

o
25

,1
36

5
T

A
T

C
T

C
G

A
A

C
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
14

B
gs

ng
71

14
B

gs
ng

71
14

.m
24

70
2

23
.1

N
o

N
o

Y
es

N
o

N
o

23
,3

73
5

C
G

C
A

G
G

A
T

A
C

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
1

10
0.

3
-1

.0
6

-0
.2

-0
.6

7
Y

es
N

o
N

o
Y

es
N

o
49

,3
84

9
C

T
T

C
G

G
C

A
G

A
A

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
2

37
1.

2
Y

es
N

o
N

o
N

o
N

o
47

,0
28

9
C

A
C

G
G

T
T

G
T

G
A

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
3

66
2.

2
Y

es
N

o
N

o
N

o
N

o
55

,5
85

9
T

T
A

C
T

G
T

G
C

G
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
4

95
3.

1
-0

.5
2

0.
04

-0
.3

4
Y

es
Y

es
Y

es
N

o
N

o
48

,0
04

9
G

C
A

C
A

C
A

C
G

T
T

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
5

14
3

4.
7

Y
es

Y
es

Y
es

N
o

N
o

52
,7

68
9

A
T

C
C

C
G

A
A

T
T

T
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
6

15
7

5.
2

Y
es

Y
es

Y
es

N
o

N
o

50
,6

05
9

T
A

C
A

G
A

T
G

G
C

T
C

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 59

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
7

18
4

6.
0

-0
.4

-1
.4

-1
.2

Y
es

Y
es

Y
es

Y
es

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

42
,1

69
9

G
A

G
G

C
T

C
A

T
C

A
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
8

21
5

7.
1

Y
es

N
o

Y
es

N
o

N
o

50
,2

57
9

G
A

A
G

T
T

G
G

A
A

G
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
9

24
9

8.
2

Y
es

N
o

Y
es

N
o

N
o

40
,0

71
9

A
C

G
G

G
A

C
A

T
G

C
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
10

28
2

9.
3

-0
.7

7
-1

.6
9

-1
.5

3
Y

es
N

o
Y

es
Y

es
Y

es
E

ry
th

ro
m

yc
in

 s
te

ar
at

e
43

,5
12

9
G

A
G

G
A

A
T

A
G

C
A

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
11

31
1

10
.2

Y
es

N
o

Y
es

N
o

N
o

56
,8

14
9

A
G

G
C

T
A

C
A

C
G

A
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
12

33
4

11
.0

Y
es

N
o

Y
es

N
o

N
o

22
,8

79
9

C
A

C
G

C
C

A
T

A
A

T
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
13

37
3

12
.3

-1
.4

7
-1

.3
9

-1
.7

5
Y

es
N

o
Y

es
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
49

,6
43

9
G

T
T

G
G

T
C

A
A

T
C

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
15

42
9

14
.1

Y
es

N
o

Y
es

N
o

N
o

47
,1

69
9

T
C

C
T

C
T

G
T

C
G

A
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
16

46
1

15
.1

-1
.2

6
-1

.6
-1

.6
5

Y
es

N
o

Y
es

N
o

N
o

44
,6

55
9

T
T

C
C

T
A

G
G

T
G

A
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
17

49
3

16
.2

Y
es

N
o

Y
es

N
o

N
o

44
,5

21
9

G
T

C
A

T
A

T
C

G
T

A
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
18

51
7

17
.0

Y
es

N
o

Y
es

N
o

N
o

43
,8

56
9

C
A

G
C

G
G

T
G

A
C

A
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
19

57
0

18
.7

-1
.6

3
-1

.9
-2

.0
7

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e,
 P

ar
ac

et
am

ol
, M

ul
ti 

vi
ta

m
in

39
,2

88
9

A
C

T
C

A
C

G
G

T
A

T
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
20

58
7

19
.3

Y
es

N
o

Y
es

N
o

N
o

47
,5

83
9

A
A

T
C

T
T

G
C

T
G

C
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
21

61
8

20
.3

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, S
ul

bu
ta

m
ol

, 
Pa

ra
ce

ta
m

ol
42

,3
35

9
T

G
G

C
A

A
G

A
C

T
C

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
22

64
9

21
.3

-0
.3

3
-2

.2
1

-1
.3

3
N

o
N

o
Y

es
N

o
Y

es
C

ip
ro

fl
ox

ac
in

 h
yd

ro
ch

lo
ri

de
, 

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
41

,3
17

9
C

C
T

C
T

C
G

T
G

A
T

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
23

67
5

22
.2

N
o

N
o

Y
es

N
o

N
o

39
,9

86
9

T
A

C
T

A
A

T
C

T
G

C
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
31

B
gs

ng
71

31
B

gs
ng

71
31

.m
24

71
7

23
.6

N
o

N
o

Y
es

N
o

N
o

48
,1

44
9

G
G

T
C

A
C

T
G

A
C

A
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
1

12
0.

4
-3

.8
6

2.
43

-0
.1

Y
es

N
o

N
o

Y
es

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

31
,6

20
7

G
A

T
C

C
A

C
G

G
A

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
2

47
1.

5
Y

es
Y

es
N

o
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, 
L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

24
,7

59
7

A
T

T
G

T
G

C
G

G
T

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
3

82
2.

7
Y

es
Y

es
N

o
N

o
N

o
20

,2
53

7
T

A
T

A
G

C
C

C
T

G
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
4

10
4

3.
4

0.
75

-0
.7

8
-0

.0
2

Y
es

N
o

N
o

N
o

N
o

18
,5

82
7

G
T

A
T

T
G

A
C

G
G

T
C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 60

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
5

14
0

4.
6

Y
es

Y
es

Y
es

N
o

N
o

21
,4

49
7

T
G

C
C

A
T

C
T

G
A

A
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
6

16
7

5.
5

Y
es

Y
es

Y
es

N
o

N
o

23
,0

95
7

C
T

C
G

C
T

T
C

A
C

T
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
7

20
1

6.
6

0.
11

-0
.5

4
-0

.2
9

Y
es

Y
es

Y
es

N
o

N
o

20
,9

95
7

A
G

A
G

T
A

G
C

T
A

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
8

23
6

7.
8

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
25

,3
23

7
C

A
C

T
C

A
A

C
A

G
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
9

26
0

8.
5

Y
es

N
o

Y
es

N
o

N
o

21
,4

89
7

A
G

T
T

G
G

C
C

G
A

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
11

30
6

10
.1

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, P

ar
ac

et
am

ol
17

,9
48

7
G

T
C

T
C

T
C

T
A

C
G

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
12

36
8

12
.1

-0
.5

4
-1

.4
6

-1
.1

1
Y

es
N

o
Y

es
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

18
,1

69
7

A
A

G
C

C
G

T
T

C
C

A
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
13

38
5

12
.6

Y
es

N
o

Y
es

N
o

N
o

20
,9

98
7

G
A

G
T

C
G

C
G

T
T

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
14

40
4

13
.3

Y
es

N
o

Y
es

Y
es

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e
20

,7
61

7
A

T
T

A
C

G
G

C
G

G
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
15

43
8

14
.4

Y
es

N
o

Y
es

N
o

N
o

14
,7

48
7

G
C

T
A

T
G

G
A

C
C

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
16

47
5

15
.6

-0
.6

5
-1

.4
3

-1
.1

3
Y

es
N

o
Y

es
N

o
N

o
17

,4
67

7
G

G
A

C
C

G
A

A
C

T
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
17

50
5

16
.6

Y
es

N
o

Y
es

N
o

N
o

18
,8

49
7

A
T

G
C

C
A

A
C

C
A

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
18

52
3

17
.2

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
16

,4
62

7
C

A
T

G
A

G
T

G
C

T
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
20

58
6

19
.3

Y
es

N
o

Y
es

N
o

N
o

20
,4

56
7

T
A

C
G

T
G

T
A

C
G

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
21

61
4

20
.2

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, S

ul
bu

ta
m

ol
, 

M
eb

en
da

zo
le

11
,4

43
7

C
A

G
G

T
G

C
T

A
C

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
22

64
9

21
.3

-0
.4

-1
.7

-1
.1

5
Y

es
N

o
Y

es
N

o
N

o
Pa

ra
ce

ta
m

ol
, K

et
ot

if
en

 F
um

ar
at

e,
 

Su
lb

ut
am

ol
, S

ul
bu

ta
m

ol
 r

es
pi

ra
to

ry
 

so
lu

tio
n 

+
 N

or
m

al
 s

al
in

e

18
,8

26
7

A
A

T
C

G
C

T
T

T
G

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
23

67
9

22
.3

N
o

N
o

Y
es

N
o

N
o

15
,4

12
7

G
C

C
A

A
C

T
G

T
A

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
42

B
gs

ng
71

42
B

gs
ng

71
42

.m
24

72
8

23
.9

-0
.2

2
-1

.8
3

-1
.1

3
N

o
N

o
Y

es
N

o
Y

es
Fl

uc
lo

xa
ci

lli
n 

so
di

um
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

17
,6

60
7

T
T

A
G

T
T

G
A

G
T

C
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
1

5
0.

2
-0

.3
-0

.3
-0

.3
Y

es
N

o
N

o
N

o
N

o
Pa

ra
ce

ta
m

ol
, L

ev
os

ul
bu

ta
m

ol
 s

ul
ph

at
e

17
,9

19
6

A
T

T
G

G
G

C
T

A
G

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
2

42
1.

4
Y

es
N

o
N

o
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

26
,8

36
6

A
G

C
T

T
G

A
C

A
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
3

70
2.

3
Y

es
N

o
N

o
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

23
,5

06
6

G
T

C
T

A
C

A
C

A
C

A
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 61

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
4

10
3

3.
4

-1
.2

4
-0

.2
5

-1
.1

Y
es

N
o

N
o

N
o

N
o

21
,1

69
6

T
G

C
A

A
T

G
T

T
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
5

15
4

5.
1

Y
es

Y
es

N
o

N
o

N
o

20
,0

77
6

T
C

G
G

A
G

T
G

T
T

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
6

17
4

5.
7

Y
es

Y
es

N
o

N
o

N
o

23
,1

18
6

G
C

C
T

G
A

A
T

T
T

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
7

19
0

6.
2

-0
.5

3
0.

1
-0

.3
9

Y
es

Y
es

N
o

Y
es

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
23

,2
44

6
A

T
G

T
G

G
G

A
C

C
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
8

22
9

7.
5

Y
es

Y
es

N
o

N
o

N
o

22
,5

41
6

G
G

T
C

A
C

T
G

A
C

A
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
9

26
3

8.
6

Y
es

Y
es

N
o

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
26

,7
04

6
A

C
C

A
C

A
T

A
C

A
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
10

28
5

9.
4

-1
0.

09
-0

.7
2

Y
es

Y
es

Y
es

N
o

N
o

28
,3

15
6

T
C

T
G

T
T

G
C

T
C

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
11

30
9

10
.2

Y
es

Y
es

Y
es

N
o

N
o

21
,3

44
6

A
T

A
C

T
T

C
G

C
A

G
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
12

33
7

11
.1

Y
es

Y
es

Y
es

N
o

N
o

23
,1

02
6

T
A

A
C

A
C

C
A

C
A

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
13

37
0

12
.2

-1
.4

6
-0

.0
5

-1
.0

7
Y

es
N

o
Y

es
N

o
Y

es
A

zi
th

ro
m

yc
in

 d
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

16
,7

27
6

T
C

A
A

C
A

G
C

A
T

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
14

39
8

13
.1

Y
es

N
o

Y
es

N
o

N
o

18
,6

17
6

G
T

C
C

G
A

A
A

C
A

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
15

43
1

14
.2

Y
es

N
o

Y
es

N
o

N
o

17
,8

71
6

T
A

T
G

C
A

C
C

A
G

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
16

46
2

15
.2

-1
.3

8
-0

.6
2

-1
.2

7
Y

es
N

o
Y

es
N

o
Y

es
C

hl
or

am
ph

en
ic

ol
21

,8
07

6
G

A
C

T
C

G
A

A
T

C
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
17

49
0

16
.1

Y
es

N
o

Y
es

Y
es

N
o

Su
lb

ut
am

ol
, P

ar
ac

et
am

ol
, O

ra
l r

eh
yd

ra
tio

n 
sa

lin
e

23
,6

76
6

A
A

C
A

C
A

A
G

G
A

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
18

52
6

17
.3

Y
es

N
o

Y
es

N
o

N
o

20
,7

08
6

A
G

T
T

C
C

C
G

A
G

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
19

56
5

18
.6

-1
.0

5
-0

.8
4

-1
.1

6
Y

es
N

o
Y

es
N

o
N

o
Su

lb
ut

am
ol

, M
ul

ti 
vi

ta
m

in
21

,3
84

4
A

T
T

G
C

A
G

G
T

A
C

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
21

61
5

20
.2

Y
es

N
o

Y
es

N
o

N
o

22
,4

24
4

A
G

A
C

T
G

C
G

T
A

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
23

67
7

22
.2

Y
es

N
o

Y
es

N
o

N
o

34
,0

60
4

C
A

G
C

A
A

A
G

C
G

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
49

B
gs

ng
71

49
B

gs
ng

71
49

.m
24

70
4

23
.1

Y
es

N
o

Y
es

N
o

N
o

65
,3

28
12

C
G

T
C

C
G

A
A

A
T

A
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
1

8
0.

3
-1

.0
1

-1
.7

7
-1

.8
7

Y
es

N
o

N
o

N
o

Y
es

C
hl

or
am

ph
en

ic
ol

24
,5

75
9

G
A

C
T

C
T

T
G

G
C

A
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
2

50
1.

6
Y

es
N

o
N

o
N

o
N

o
22

,7
64

9
T

A
A

C
T

C
T

G
A

T
G

C
G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 62

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
3

78
2.

6
-0

.7
9

-1
.4

3
-1

.6
7

Y
es

Y
es

N
o

Y
es

N
o

M
ul

ti 
vi

ta
m

in
25

,8
13

9
T

C
G

C
A

T
G

A
A

G
T

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
4

12
1

4.
0

Y
es

Y
es

Y
es

Y
es

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

, O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e
19

,8
16

9
G

T
C

G
T

C
C

T
A

A
A

T
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
5

13
5

4.
4

Y
es

Y
es

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, P

ar
ac

et
am

ol
, 

L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
19

,9
87

9
T

T
C

C
G

T
A

G
G

G
A

T
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
6

17
0

5.
6

-0
.9

8
-0

.1
9

-0
.8

9
N

o
Y

es
Y

es
N

o
N

o
19

,9
38

9
C

A
A

G
T

T
T

A
C

G
G

C
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
7

20
7

6.
8

Y
es

Y
es

Y
es

Y
es

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, O

ra
l r

eh
yd

ra
tio

n 
sa

lin
e

24
,9

19
9

A
C

C
G

G
C

T
A

G
A

G
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
8

22
6

7.
4

Y
es

Y
es

Y
es

Y
es

Y
es

A
zi

th
ro

m
yc

in
 d

ih
yd

ra
te

23
,1

31
9

T
C

C
A

G
G

C
T

T
A

A
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
9

25
7

8.
4

Y
es

Y
es

Y
es

N
o

N
o

26
,5

44
9

C
A

A
C

G
G

G
T

A
G

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
10

27
4

9.
0

-0
.3

6
-0

.9
-0

.7
8

Y
es

Y
es

Y
es

N
o

N
o

21
,2

19
9

T
A

C
G

A
T

G
A

C
C

A
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
11

31
9

10
.5

Y
es

Y
es

Y
es

N
o

N
o

12
,5

91
9

T
T

G
C

A
G

A
C

A
G

G
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
12

33
7

11
.1

Y
es

Y
es

N
o

N
o

N
o

22
,7

25
9

C
C

T
T

G
G

C
T

A
T

C
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
13

36
6

12
.0

-0
.3

9
-0

.8
3

-0
.6

8
Y

es
N

o
Y

es
N

o
N

o
25

,5
12

9
C

C
T

A
A

T
G

G
A

A
C

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
14

40
4

13
.3

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

, C
hl

or
am

ph
en

ic
ol

, 
B

et
am

et
ha

so
ne

 +
 N

eo
m

yc
in

 s
ul

ph
at

e

22
,2

96
9

C
T

G
G

A
A

A
T

C
T

G
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
15

43
0

14
.1

Y
es

N
o

Y
es

N
o

N
o

26
,3

43
9

T
A

A
G

G
C

C
T

A
T

C
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
16

47
2

15
.5

-0
.6

4
-0

.9
6

-0
.9

Y
es

N
o

Y
es

N
o

Y
es

E
ry

th
ro

m
yc

in
 s

te
ar

at
e,

 O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e,
 Z

in
c

24
,8

85
9

G
A

T
A

G
A

A
A

G
C

C
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
17

49
1

16
.1

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, P
ar

ac
et

am
ol

20
,7

82
9

A
G

T
T

T
G

C
A

A
C

G
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
18

52
0

17
.1

Y
es

N
o

Y
es

N
o

Y
es

C
hl

or
am

ph
en

ic
ol

25
,3

88
9

T
T

C
G

C
C

C
T

T
C

A
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
19

55
6

18
.3

0.
14

-1
.5

8
-0

.6
3

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
ic

ill
in

 tr
ih

yd
ra

te
 +

 C
la

vu
la

ni
c 

ac
id

, 
C

hl
or

am
ph

en
ic

ol
, S

ul
bu

ta
m

ol
22

,6
52

9
G

A
C

C
C

A
A

T
G

T
G

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
20

58
6

19
.3

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
ic

ill
in

 tr
ih

yd
ra

te
 +

 C
la

vu
la

ni
c 

ac
id

, 
Pa

ra
ce

ta
m

ol
, S

ul
bu

ta
m

ol
22

,0
61

9
T

C
C

A
T

A
A

C
T

A
G

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
21

61
9

20
.3

Y
es

N
o

Y
es

Y
es

Y
es

C
ip

ro
fl

ox
ac

in
 h

yd
ro

ch
lo

ri
de

, O
ra

l 
re

hy
dr

at
io

n 
sa

lin
e,

 Z
in

c
21

,8
15

9
A

C
A

A
T

C
G

G
T

T
G

C
G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
22

64
2

21
.1

0.
29

-1
.9

7
-0

.7
6

Y
es

N
o

Y
es

N
o

N
o

20
,1

41
9

C
C

T
C

C
A

T
G

A
G

A
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
23

67
4

22
.1

Y
es

N
o

Y
es

N
o

N
o

23
,6

61
9

A
A

C
C

A
C

A
C

A
T

C
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 63

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
73

B
gs

ng
71

73
B

gs
ng

71
73

.m
24

70
2

23
.1

Y
es

N
o

Y
es

Y
es

N
o

18
,9

11
9

G
G

C
T

G
T

A
T

G
G

G
T

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
1

8
0.

3
-2

.3
8

-1
.6

9
-2

.6
9

Y
es

N
o

N
o

N
o

N
o

26
,5

04
9

G
C

T
A

A
T

T
A

C
G

C
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
2

42
1.

4
Y

es
N

o
N

o
Y

es
Y

es
E

ry
th

ro
m

yc
in

 s
te

ar
at

e,
 O

ra
l r

eh
yd

ra
tio

n 
sa

lin
e,

 F
ol

ic
 a

ci
d

22
,0

55
9

G
T

G
C

C
G

G
T

G
A

T
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
3

70
2.

3
Y

es
N

o
N

o
N

o
Y

es
Fl

uc
lo

xa
ci

lli
n 

so
di

um
20

,7
57

9
T

G
C

T
A

T
A

T
C

T
G

G
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
4

10
1

3.
3

1.
95

-1
.7

0.
04

Y
es

N
o

N
o

Y
es

N
o

O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e
23

,5
91

9
C

C
A

T
T

C
G

C
C

C
A

T
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
5

13
4

4.
4

Y
es

N
o

N
o

N
o

N
o

18
,4

66
9

G
T

A
A

G
C

A
C

C
T

A
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
6

16
1

5.
3

Y
es

N
o

N
o

N
o

N
o

C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
, P

ar
ac

et
am

ol
, 

O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e
23

,0
91

9
G

G
T

A
A

C
A

G
C

T
C

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
7

19
1

6.
3

1.
44

-0
.4

2
0.

8
Y

es
Y

es
Y

es
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

23
,2

08
9

C
T

C
C

T
G

A
A

A
G

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
8

22
6

7.
4

Y
es

Y
es

Y
es

N
o

N
o

17
,4

75
9

G
C

G
A

C
T

T
G

T
G

T
A

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
9

24
7

8.
1

Y
es

N
o

Y
es

N
o

N
o

Pa
ra

ce
ta

m
ol

22
,0

23
9

G
T

C
A

T
T

C
A

C
G

A
G

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
10

27
4

9.
0

1.
29

-0
.6

6
0.

6
Y

es
N

o
Y

es
N

o
N

o
Pa

ra
ce

ta
m

ol
20

,1
88

9
A

T
C

T
C

T
G

G
C

A
T

A
C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
11

31
8

10
.4

Y
es

N
o

Y
es

N
o

N
o

15
,4

08
9

A
A

G
T

G
G

A
C

T
C

T
C

A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
12

33
9

11
.1

Y
es

N
o

Y
es

N
o

N
o

25
,8

24
9

T
A

C
C

C
A

G
A

G
A

T
C

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
13

36
6

12
.0

0.
06

-0
.0

3
0.

04
Y

es
N

o
Y

es
N

o
N

o
25

,6
42

9
C

A
T

C
C

A
A

A
T

G
C

G
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
14

39
6

13
.0

Y
es

N
o

Y
es

N
o

Y
es

N
ys

ta
tin

, P
ar

ac
et

am
ol

26
,6

28
9

C
A

G
C

A
T

G
T

G
T

T
G

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
15

42
9

14
.1

Y
es

N
o

Y
es

N
o

N
o

22
,1

72
9

T
T

A
T

C
A

C
G

T
G

C
A

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
16

47
2

15
.5

0.
16

-0
.6

4
-0

.1
5

Y
es

N
o

Y
es

N
o

N
o

22
,7

28
9

A
T

T
C

A
T

G
G

A
C

G
C

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
17

49
9

16
.4

Y
es

N
o

Y
es

N
o

N
o

25
,8

94
9

T
A

G
A

A
C

T
C

A
C

C
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
18

52
6

17
.3

Y
es

N
o

Y
es

Y
es

N
o

23
,9

35
9

T
G

A
T

T
T

G
G

A
C

C
T

C

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
19

56
0

18
.4

0.
72

-0
.9

1
0.

11
Y

es
N

o
Y

es
N

o
N

o
26

,4
94

9
T

C
C

C
A

A
C

T
T

C
G

C
A

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
20

58
3

19
.2

Y
es

N
o

Y
es

N
o

N
o

19
,9

50
9

A
T

G
C

G
T

A
G

T
G

C
G

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 64

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
21

61
3

20
.1

Y
es

N
o

Y
es

N
o

Y
es

N
ys

ta
tin

, R
ib

of
la

vi
n

21
,6

98
9

T
G

T
A

C
A

C
G

G
C

G
A

T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
22

63
8

21
.0

1.
81

-1
.1

0.
8

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

hl
or

ph
en

ir
am

in
e 

m
al

ea
te

, L
ev

os
ul

bu
ta

m
ol

 s
ul

ph
at

e
20

,3
81

9
A

G
G

A
T

T
A

C
T

C
C

G
T

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
23

67
2

22
.1

Y
es

N
o

Y
es

N
o

Y
es

A
m

ox
yc

ill
in

 tr
ih

yd
ra

te
, C

lo
tr

im
az

ol
e

18
,7

76
9

T
G

T
G

T
G

T
G

A
C

T
T

G

H
ea

lth
y 

Si
ng

le
to

n 
B

ir
th

 
C

oh
or

t
B

gs
ng

71
78

B
gs

ng
71

78
B

gs
ng

71
78

.m
24

70
0

23
.0

Y
es

N
o

Y
es

N
o

Y
es

Fl
uc

lo
xa

ci
lli

n 
so

di
um

, C
hl

or
ph

en
ir

am
in

e 
m

al
ea

te
25

,9
78

9
G

A
G

T
A

T
G

C
A

G
C

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

2
35

1.
1

Y
es

Y
es

N
o

N
o

N
o

23
,0

91
T

34
T

G
C

T
G

C
T

T
A

A
C

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

3
64

2.
1

-0
.2

1
-2

.6
9

-2
.6

2
Y

es
Y

es
N

o
N

o
N

o
9,

31
2

T
34

T
T

C
T

G
G

G
A

A
C

A
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

4
93

3.
1

-0
.1

-2
.7

8
-2

.5
3

Y
es

Y
es

N
o

N
o

N
o

25
,6

58
T

12
T

A
C

C
C

A
G

A
G

A
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

5
12

4
4.

1
0.

67
-2

.1
9

-1
.2

3
Y

es
Y

es
Y

es
N

o
Y

es
Pe

ni
ci

lli
n

26
,5

85
T

12
T

G
T

G
C

T
G

T
G

T
A

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

6
16

7
5.

5
0.

7
-2

.8
5

-1
.5

9
Y

es
Y

es
N

o
N

o
N

o
30

,9
58

T
56

 (
ru

ns
 1

 a
nd

 
2)

A
T

G
A

G
A

C
T

C
C

A
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

7
18

4
6.

0
0.

34
-2

.6
2

-1
.5

9
Y

es
Y

es
Y

es
N

o
Y

es
Pe

ni
ci

lli
n

17
,1

08
T

34
A

A
C

C
A

T
C

G
G

G
T

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

6.
dr

19
1

6.
3

Y
es

Y
es

Y
es

N
o

N
o

21
,5

16
T

78
C

G
T

C
T

G
G

T
T

C
C

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

8
21

8
7.

2
0.

09
-2

.7
2

-1
.7

5
Y

es
Y

es
Y

es
N

o
Y

es
C

ep
ha

lo
sp

or
in

s
16

,1
45

T
34

T
G

A
G

G
A

T
G

A
T

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

9
24

3
8.

0
-1

.1
6

-2
.9

7
-2

.8
1

Y
es

Y
es

Y
es

N
o

N
o

34
,2

13
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

C
A

C
C

T
G

G
T

G
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

10
27

4
9.

0
Y

es
Y

es
Y

es
N

o
N

o
10

,5
89

T
34

C
G

T
G

G
T

T
A

G
C

A
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

11
30

5
10

.0
-0

.7
5

-3
.7

7
-2

.9
2

Y
es

Y
es

Y
es

N
o

N
o

14
,7

94
T

34
T

A
G

A
A

C
T

C
A

C
C

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

12
33

8
11

.1
-1

.0
3

-3
.4

6
-2

.7
8

Y
es

Y
es

Y
es

N
o

N
o

26
,4

21
T

12
G

T
C

A
T

T
C

A
C

G
A

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

13
36

4
12

.0
-0

.7
1

-3
.5

8
-2

.5
6

Y
es

N
o

Y
es

N
o

Y
es

M
ac

ro
lid

es
29

,5
02

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
A

G
G

A
T

T
G

C
T

C
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

14
39

7
13

.0
-0

.0
1

-3
.7

8
-2

.1
Y

es
N

o
Y

es
N

o
N

o
13

,0
69

T
34

A
G

A
A

C
A

C
G

T
C

T
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

15
42

8
14

.1
0.

1
-3

.9
1

-2
.0

5
Y

es
Y

es
Y

es
N

o
N

o
10

,5
18

T
12

C
A

C
G

A
G

G
T

C
A

T
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

16
45

6
15

.0
-0

.5
-4

.0
9

-2
.6

Y
es

Y
es

Y
es

N
o

Y
es

Fl
uo

ro
qu

in
ol

on
es

28
,9

72
T

12
T

T
C

G
C

C
C

T
T

C
A

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

17
48

8
16

.0
-0

.4
5

-3
.8

1
-2

.3
3

Y
es

N
o

Y
es

Y
es

Y
es

M
ac

ro
lid

es
6,

83
7

T
12

A
G

G
C

A
T

C
T

T
A

C
G

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 65

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

18
51

7
17

.0
-0

.0
7

-3
.9

3
-2

.1
1

Y
es

N
o

Y
es

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

7,
62

1
T

12
G

C
G

A
T

A
T

A
T

C
G

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

19
54

8
18

.0
-0

.6
2

-3
.2

8
-2

.1
2

Y
es

N
o

Y
es

N
o

N
o

26
,5

90
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

G
G

C
A

C
C

G
A

T
T

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

20
58

0
19

.1
-0

.9
8

-3
.9

7
-2

.8
4

Y
es

N
o

Y
es

N
o

N
o

23
,2

77
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

T
A

A
G

G
T

A
A

G
G

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

21
60

9
20

.0
-0

.8
5

-2
.7

4
-2

Y
es

N
o

Y
es

N
o

N
o

14
,0

55
T

78
A

T
G

A
T

G
A

C
C

C
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

22
63

9
21

.0
-1

.6
-2

.3
3

-2
.3

7
Y

es
N

o
Y

es
N

o
Y

es
M

ac
ro

lid
es

15
,8

95
T

78
A

T
T

G
G

G
C

T
A

G
G

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

23
66

9
22

.0
-1

.6
2

-2
.1

3
-2

.3
Y

es
N

o
Y

es
N

o
Y

es
Fl

uo
ro

qu
in

ol
on

es
17

,1
36

T
78

G
G

T
C

A
G

C
T

T
A

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

24
70

0
23

.0
-1

.3
1

-2
.2

9
-2

.1
8

Y
es

N
o

Y
es

N
o

N
o

33
,6

93
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

C
C

A
C

A
T

A
C

A
T

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

24
.d

r
71

4
23

.5
Y

es
N

o
Y

es
N

o
Y

es
M

ac
ro

lid
es

19
,5

98
T

78
T

A
T

G
T

G
G

C
C

C
A

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

1
B

gt
w

1.
T

1.
m

25
73

0
24

.0
-1

.5
7

-2
.1

4
-2

.3
2

Y
es

N
o

Y
es

N
o

Y
es

M
ac

ro
lid

es
23

,0
59

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
A

G
G

A
A

G
G

T
T

A
A

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

2
34

1.
1

Y
es

Y
es

N
o

N
o

N
o

15
,9

40
T

12
C

A
T

C
G

G
T

C
A

A
G

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

3
64

2.
1

-3
.2

-1
.6

6
-3

.5
2

Y
es

Y
es

N
o

N
o

N
o

15
,7

18
T

12
G

T
C

A
T

A
T

C
G

T
A

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

4
92

3.
0

-2
.2

9
-2

.0
7

-3
.3

2
Y

es
Y

es
N

o
N

o
N

o
29

,2
49

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
G

C
C

A
C

G
T

A
G

T
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

5
12

4
4.

1
-1

.3
1

-2
.4

6
-2

.9
2

Y
es

Y
es

Y
es

N
o

N
o

14
,6

83
T

12
G

T
A

A
G

T
C

G
T

G
G

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

6
16

7
5.

5
0.

18
-3

.2
5

-2
.3

6
Y

es
Y

es
Y

es
N

o
N

o
26

,7
60

T
12

C
T

G
G

C
C

T
A

G
G

A
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

7
18

4
6.

0
0.

14
-3

.1
9

-2
.2

4
Y

es
Y

es
Y

es
N

o
Y

es
Pe

ni
ci

lli
n

16
,2

08
T

34
C

C
T

A
A

G
C

A
C

A
T

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

8
21

5
7.

1
-0

.5
1

-3
.1

1
-2

.5
3

Y
es

Y
es

Y
es

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

15
,9

05
T

12
A

T
C

T
C

T
G

G
C

A
T

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

9
24

2
8.

0
-1

.0
5

-2
.8

8
-2

.6
6

Y
es

Y
es

Y
es

N
o

N
o

19
,1

31
T

12
T

A
A

G
G

C
C

T
A

T
C

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

10
27

3
9.

0
Y

es
Y

es
Y

es
N

o
N

o
19

,3
28

T
12

T
G

C
T

A
T

A
T

C
T

G
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

11
30

6
10

.1
-1

.7
-3

.5
3

-3
.4

Y
es

Y
es

Y
es

N
o

N
o

23
,7

28
T

34
C

T
A

T
A

C
C

A
C

G
G

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

12
33

8
11

.1
-1

.3
7

-3
.7

-3
.2

Y
es

N
o

Y
es

N
o

Y
es

M
ac

ro
lid

es
16

,2
38

T
34

C
C

A
T

A
A

T
C

C
G

T
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

13
36

4
12

.0
-1

.1
-3

.7
7

-3
Y

es
Y

es
Y

es
N

o
Y

es
M

ac
ro

lid
es

32
,7

29
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

G
C

T
G

G
A

A
G

T
C

C
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 66

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

14
39

7
13

.0
-0

.7
5

-4
.0

4
-2

.8
7

Y
es

Y
es

Y
es

N
o

N
o

14
,7

24
T

12
T

G
A

G
T

T
C

G
C

T
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

15
42

6
14

.0
-0

.5
9

-4
.2

9
-2

.8
7

Y
es

Y
es

Y
es

N
o

N
o

17
,9

97
T

12
C

T
C

C
T

A
C

T
G

T
C

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

16
45

9
15

.1
-0

.6
7

-4
.5

-3
.0

4
N

o
Y

es
Y

es
N

o
N

o
7,

24
9

T
12

G
A

G
G

C
C

A
T

C
A

G
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

16
.d

r
47

3
15

.5
Y

es
Y

es
Y

es
Y

es
Y

es
Fl

uo
ro

qu
in

ol
on

es
12

,8
51

T
78

T
A

C
G

G
T

A
T

G
T

C
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

17
48

9
16

.1
-0

.6
9

-4
.7

-3
.1

6
Y

es
N

o
Y

es
Y

es
Y

es
Pe

ni
ci

lli
n

12
,3

96
T

34
G

G
A

T
G

T
A

A
G

T
A

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

18
51

8
17

.0
-1

.6
9

-3
.8

8
-3

.3
N

o
N

o
Y

es
N

o
N

o
15

,0
79

T
12

A
T

C
C

C
G

A
A

T
T

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

19
54

8
18

.0
-0

.9
3

-3
.8

6
-2

.7
2

N
o

N
o

Y
es

N
o

Y
es

M
ac

ro
lid

es
14

,3
75

T
78

C
C

A
T

G
C

G
A

T
A

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

21
60

8
20

.0
-0

.8
5

-3
.8

-2
.6

4
N

o
N

o
Y

es
N

o
N

o
22

,4
91

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
A

A
A

C
C

G
C

G
T

G
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

22
63

9
21

.0
-1

.8
1

-3
.4

7
-3

.1
6

N
o

N
o

Y
es

N
o

N
o

33
,3

38
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

G
C

C
G

G
C

A
C

A
T

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

23
66

7
21

.9
-1

.7
2

-3
.3

5
-3

.0
5

N
o

Y
es

Y
es

N
o

N
o

28
,7

80
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

A
A

C
G

C
T

T
G

G
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

24
69

9
23

.0
-2

-3
.1

4
-3

.1
6

N
o

N
o

Y
es

N
o

N
o

23
,7

84
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

A
A

G
A

A
G

C
G

G
T

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

1
B

gt
w

1.
T

2
B

gt
w

1.
T

2.
m

25
72

9
24

.0
-2

.7
5

-2
.6

5
-3

.4
4

N
o

N
o

Y
es

N
o

Y
es

M
ac

ro
lid

es
22

,4
71

T
C

P2
 (

ru
ns

 1
 

an
d 

2)
A

T
G

A
T

G
A

C
C

C
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

1
4

0.
1

Y
es

N
o

N
o

N
o

N
o

25
,9

20
T

R
X

G
A

C
A

C
A

T
T

T
C

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

2
30

1.
0

-1
.1

3
-1

.9
9

-2
.4

1
Y

es
N

o
N

o
N

o
N

o
17

,6
72

T
12

A
A

C
C

A
T

C
G

G
G

T
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

3
60

2.
0

Y
es

Y
es

N
o

Y
es

N
o

21
,6

23
T

12
T

G
T

T
T

G
A

G
C

T
G

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

2.
dr

61
2.

0
-2

.8
1

-1
.7

1
-3

.3
4

Y
es

Y
es

N
o

Y
es

N
o

15
,9

58
T

78
T

G
C

T
G

C
T

T
A

A
C

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

4
91

3.
0

-2
.2

3
-2

.1
5

-3
.3

4
Y

es
Y

es
N

o
N

o
N

o
15

,1
12

T
34

T
T

G
C

T
G

G
T

C
C

T
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

4.
dr

a
10

8
3.

5
Y

es
Y

es
N

o
Y

es
Y

es
Pe

ni
ci

lli
n

12
,3

20
T

78
G

T
C

T
C

A
T

G
T

A
G

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

5
12

1
4.

0
-1

.9
-2

-2
.9

2
Y

es
Y

es
N

o
N

o
N

o
29

,6
75

T
12

C
A

G
C

T
A

G
A

A
C

G
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

4.
dr

b
12

9
4.

2
Y

es
Y

es
N

o
Y

es
N

o
15

,6
93

T
78

A
A

T
T

A
G

G
C

A
G

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

6
15

2
5.

0
-0

.0
1

-2
.7

2
-2

.0
7

Y
es

Y
es

N
o

N
o

N
o

21
,9

08
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

A
A

G
G

T
A

A
G

G
T

G
C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 67

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

7
18

3
6.

0
-1

.0
9

-2
.7

8
-2

.8
2

Y
es

Y
es

N
o

Y
es

N
o

27
,8

99
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

T
C

T
A

C
C

T
C

T
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

8
21

0
6.

9
-2

.3
1

-2
.0

9
-3

.0
7

Y
es

Y
es

Y
es

N
o

N
o

11
,5

52
T

78
G

A
C

T
C

G
A

A
T

C
G

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

8.
dr

23
6

7.
8

Y
es

Y
es

Y
es

Y
es

N
o

11
,7

74
T

78
T

A
G

A
C

T
G

T
A

C
T

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

9
24

2
8.

0
-1

.8
4

-2
.4

6
-2

.9
4

Y
es

Y
es

Y
es

N
o

Y
es

M
ac

ro
lid

es
24

,9
43

T
56

 (
ru

ns
 1

 a
nd

 
2)

A
G

C
C

T
A

A
G

C
A

C
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

10
27

1
8.

9
-1

.6
6

-2
.6

4
-2

.8
5

Y
es

N
o

Y
es

N
o

N
o

13
,2

37
T

78
C

A
G

G
A

A
G

G
T

T
A

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

11
30

2
9.

9
-1

.1
3

-2
.6

9
-2

.4
Y

es
N

o
N

o
N

o
N

o
17

,8
84

T
78

A
T

G
T

C
G

A
G

A
G

A
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

12
33

2
10

.9
-1

.1
6

-2
.7

5
-2

.3
9

Y
es

N
o

Y
es

N
o

N
o

31
,3

33
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

G
C

A
A

A
C

A
C

C
C

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

1
B

gt
w

10
.T

1.
m

13
36

6
12

.0
-0

.7
-2

.7
7

-2
Y

es
N

o
Y

es
N

o
N

o
13

,4
61

T
78

T
C

T
T

C
C

G
C

T
A

C
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

1
4

0.
1

Y
es

N
o

N
o

N
o

N
o

16
,2

27
T

12
C

G
A

T
T

T
C

T
C

A
A

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

2
32

1.
1

0.
08

-2
.6

5
-2

.2
1

Y
es

N
o

N
o

N
o

N
o

16
,1

38
T

R
X

T
A

A
C

G
C

T
T

G
G

G
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

3
60

2.
0

Y
es

Y
es

N
o

Y
es

N
o

13
,5

81
T

12
T

A
C

A
C

G
A

T
C

T
A

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

2.
dr

61
2.

0
0.

44
-2

.8
4

-2
.3

2
Y

es
Y

es
N

o
Y

es
N

o
18

,5
84

T
78

A
C

A
T

A
A

C
G

C
C

G
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

4
91

3.
0

-0
.0

1
-3

.1
-2

.7
9

Y
es

Y
es

N
o

N
o

N
o

13
,4

48
T

12
G

A
C

T
T

G
G

T
A

T
T

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

4.
dr

a
10

8
3.

5
Y

es
Y

es
N

o
Y

es
N

o
12

,1
04

T
78

T
G

A
C

T
T

T
G

T
G

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

5
12

1
4.

0
-0

.4
-3

.2
5

-3
.0

3
Y

es
Y

es
N

o
N

o
N

o
20

,3
13

T
12

C
C

T
G

A
A

C
T

A
G

T
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

4.
dr

b
12

9
4.

2
Y

es
Y

es
N

o
Y

es
N

o
30

,5
72

T
78

C
T

A
T

A
C

C
A

C
G

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

6
15

2
5.

0
-0

.1
1

-3
.7

1
-3

.0
9

Y
es

Y
es

N
o

N
o

Y
es

M
ac

ro
lid

es
24

,3
91

T
56

 (
ru

ns
 1

 a
nd

 
2)

A
C

G
G

C
A

T
G

G
C

A
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

7
18

3
6.

0
-0

.7
-3

.2
2

-2
.9

1
Y

es
Y

es
N

o
N

o
N

o
31

,4
63

T
56

 (
ru

ns
 1

 a
nd

 
2)

A
T

T
G

G
G

C
T

A
G

G
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

8
21

0
6.

9
-1

.1
2

-3
.0

8
-2

.9
8

Y
es

Y
es

Y
es

N
o

N
o

24
,1

64
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

T
A

C
C

G
G

A
T

C
A

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

9
24

2
8.

0
-2

.8
7

-2
.0

8
-3

.3
7

Y
es

Y
es

Y
es

N
o

Y
es

19
,3

61
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

C
G

C
C

A
A

A
T

A
A

C
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

10
27

1
8.

9
Y

es
N

o
Y

es
N

o
N

o
28

,6
90

T
56

 (
ru

ns
 1

 a
nd

 
2)

A
A

C
C

G
C

G
G

T
C

A
A

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 68

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

9.
dr

27
5

9.
0

-2
.3

3
-2

.3
5

-3
.1

2
Y

es
N

o
Y

es
Y

es
N

o
17

,0
15

T
78

A
A

C
G

A
G

A
A

C
T

G
A

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

11
30

3
10

.0
-1

.6
6

-2
.4

9
-2

.6
6

Y
es

N
o

Y
es

N
o

N
o

25
,1

50
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

T
A

T
T

A
C

G
A

T
C

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

12
33

3
10

.9
-1

.8
7

-2
.4

4
-2

.7
2

Y
es

N
o

Y
es

N
o

N
o

15
,4

39
T

78
T

G
T

T
A

T
C

G
C

A
C

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

10
B

gt
w

10
.T

2
B

gt
w

10
.T

2.
m

13
36

5
12

.0
-1

.5
6

-2
.4

6
-2

.4
5

Y
es

N
o

Y
es

N
o

N
o

11
,4

66
T

78
T

G
T

G
T

G
T

G
A

C
T

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

1
1

0.
0

Y
es

N
o

N
o

N
o

N
o

29
,0

64
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

T
A

G
A

T
T

T
G

C
C

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

2
26

0.
9

0.
08

-3
.7

5
-3

.0
5

Y
es

N
o

N
o

N
o

N
o

19
,7

57
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

C
T

A
T

T
G

T
C

A
C

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

3
60

2.
0

-0
.2

4
-3

.3
8

-3
.2

6
Y

es
Y

es
N

o
N

o
N

o
11

,5
11

T
78

A
G

A
G

C
C

T
A

C
G

T
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

4
88

2.
9

-0
.7

2
-2

.9
1

-3
.1

Y
es

Y
es

N
o

N
o

N
o

25
,9

19
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

T
A

G
G

G
C

T
C

G
T

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

5
12

0
3.

9
-0

.1
3

-3
.5

-3
.1

1
Y

es
Y

es
Y

es
N

o
N

o
17

,4
73

T
78

C
T

G
G

T
T

A
A

T
C

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

6
15

2
5.

0
-0

.1
8

-3
.2

3
-2

.7
Y

es
Y

es
Y

es
N

o
N

o
17

,1
03

T
78

C
C

T
A

A
G

C
A

C
A

T
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

7
19

2
6.

3
-0

.0
3

-3
.4

-2
.6

Y
es

N
o

Y
es

N
o

N
o

17
,2

52
T

78
T

A
A

A
C

C
G

C
G

T
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

8
21

5
7.

1
0.

33
-3

.7
1

-2
.4

5
Y

es
N

o
Y

es
N

o
N

o
27

,0
37

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
C

A
C

C
T

A
C

T
C

C
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

9
24

3
8.

0
0.

19
-3

.9
3

-2
.6

Y
es

N
o

Y
es

N
o

Y
es

Pe
ni

ci
lli

n
35

,8
29

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
A

G
G

C
G

T
A

T
T

G
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

10
27

8
9.

1
-0

.7
6

-4
.0

3
-3

.2
5

Y
es

N
o

Y
es

N
o

N
o

16
,8

15
T

78
C

T
C

G
G

C
A

A
T

T
A

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

11
30

6
10

.1
-0

.4
8

-3
.8

3
-2

.7
4

Y
es

N
o

Y
es

N
o

N
o

15
,2

35
T

78
G

G
A

T
A

G
C

C
A

C
T

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

1
B

gt
w

11
.T

1.
m

12
33

6
11

.0
-0

.3
2

-4
.0

6
-2

.7
1

Y
es

N
o

Y
es

N
o

N
o

16
,7

07
T

78
T

A
C

G
T

A
G

T
T

T
C

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

1
5

0.
2

Y
es

N
o

N
o

N
o

N
o

14
,6

67
T

78
A

C
G

G
C

A
T

G
G

C
A

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

2
32

1.
1

-1
.6

7
-2

.6
8

-3
.2

1
Y

es
N

o
N

o
N

o
N

o
17

,7
43

T
78

T
A

A
C

A
C

C
A

C
A

T
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

3
60

2.
0

-0
.5

2
-2

.2
5

-2
.4

2
Y

es
Y

es
N

o
N

o
N

o
10

,8
55

T
78

T
C

G
G

A
G

T
G

T
T

G
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

4
88

2.
9

0.
89

-3
.4

1
-2

.4
6

Y
es

Y
es

N
o

N
o

N
o

50
,3

03
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

G
A

G
C

C
G

G
A

A
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

5
12

2
4.

0
0.

38
-3

.1
8

-2
.4

1
Y

es
N

o
Y

es
N

o
N

o
26

,9
30

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
C

C
G

A
A

T
T

C
A

C
A

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 69

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

6
15

0
4.

9
-0

.4
9

-2
.6

9
-2

.4
2

Y
es

Y
es

Y
es

N
o

N
o

15
,4

61
T

78
A

C
A

A
G

G
A

G
G

T
G

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

6.
dr

17
6

5.
8

-0
.6

1
-2

.7
8

-2
.4

7
Y

es
N

o
Y

es
N

o
N

o
7,

46
6

T
78

A
C

C
T

G
G

G
C

A
T

T
A

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

7
19

0
6.

2
Y

es
N

o
Y

es
N

o
N

o
35

,7
30

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
A

G
T

G
C

A
T

A
T

G
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

8
21

8
7.

2
-1

.9
4

-2
.8

1
-3

.3
3

Y
es

N
o

Y
es

N
o

N
o

15
,5

37
T

78
C

G
G

A
C

T
A

C
A

A
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

9
24

2
8.

0
-1

.8
5

-2
.8

7
-3

.2
3

Y
es

N
o

Y
es

N
o

N
o

22
,2

74
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

C
A

A
C

A
G

C
A

T
C

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

10
27

7
9.

1
-1

.5
-2

.8
8

-2
.9

Y
es

N
o

Y
es

N
o

N
o

15
,2

53
T

78
T

C
T

G
C

A
G

T
T

G
G

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

12
33

9
11

.1
-0

.8
1

-3
.2

3
-2

.4
6

Y
es

N
o

Y
es

N
o

N
o

15
,7

33
T

R
X

C
C

A
G

T
G

T
A

T
G

C
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

11
B

gt
w

11
.T

2
B

gt
w

11
.T

2.
m

12
.d

r
36

8
12

.1
-0

.8
-3

.0
3

-2
.2

5
Y

es
N

o
Y

es
N

o
N

o
15

,0
92

T
R

X
G

T
C

A
A

T
T

G
A

C
C

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

1
6

0.
2

-2
.1

5
-0

.9
3

-1
.8

1
Y

es
N

o
N

o
N

o
N

o
55

,7
86

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
G

A
C

C
T

C
C

A
A

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

2
31

1.
0

-0
.1

7
-2

.8
-2

.5
9

Y
es

N
o

N
o

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

10
,6

97
T

78
A

A
G

A
T

G
G

A
T

C
A

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

3
61

2.
0

1.
35

-4
.2

2
-3

.0
6

Y
es

Y
es

N
o

N
o

N
o

20
,5

35
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

A
G

A
G

C
C

T
A

C
G

T
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

4
91

3.
0

0.
97

-4
.4

1
-3

.3
6

N
o

Y
es

N
o

N
o

Y
es

Pe
ni

ci
lli

n
15

,9
30

T
78

C
G

A
C

A
T

G
C

T
A

T
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

5
12

5
4.

1
0.

97
-5

.4
6

-4
.1

1
Y

es
Y

es
N

o
N

o
N

o
12

,9
82

T
78

C
G

C
C

A
A

A
T

A
A

C
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

6
15

7
5.

2
0

-4
.5

7
-3

.6
5

N
o

Y
es

N
o

N
o

Y
es

Pe
ni

ci
lli

n
16

,9
16

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
T

A
T

G
C

A
G

T
C

G
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

7
18

7
6.

1
0.

94
-4

.6
4

-2
.8

1
N

o
Y

es
N

o
N

o
N

o
34

,0
19

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
T

C
C

G
A

A
A

C
A

C
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

8
21

6
7.

1
1.

91
-4

.9
2

-2
.0

9
N

o
Y

es
N

o
N

o
N

o
24

,8
86

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
A

G
C

G
G

T
G

A
C

A
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

9
24

5
8.

0
1.

79
-4

.9
7

-2
.0

2
N

o
N

o
N

o
N

o
N

o
14

,4
14

T
78

G
A

G
T

A
T

G
C

A
G

C
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

9.
dr

25
8

8.
5

N
o

N
o

Y
es

Y
es

Y
es

Fl
uo

ro
qu

in
ol

on
es

21
,8

23
T

78
C

C
T

A
T

C
C

T
T

G
G

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

10
27

8
9.

1
1.

7
-5

-1
.9

5
N

o
N

o
Y

es
N

o
N

o
20

,7
89

T
78

A
C

A
T

C
C

G
C

G
A

A
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

11
30

7
10

.1
2.

91
-5

.0
9

-0
.9

1
N

o
Y

es
Y

es
N

o
Y

es
C

ep
ha

lo
sp

or
in

s
33

,4
89

T
C

P2
 (

ru
ns

 1
 

an
d 

2)
C

T
C

G
A

G
A

G
T

A
C

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

12
33

7
11

.1
2.

7
-5

-0
.8

9
N

o
N

o
Y

es
N

o
N

o
16

,5
56

T
R

X
G

G
A

G
A

C
A

A
G

G
G

A
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 70

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

1
B

gt
w

12
.T

1.
m

13
37

2
12

.2
1.

55
-3

.5
7

-0
.7

5
N

o
N

o
Y

es
N

o
N

o
22

,2
96

T
R

X
C

C
T

C
G

T
T

C
G

A
C

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

1
6

0.
2

-5
.3

8
-1

.0
3

-3
.6

5
Y

es
N

o
N

o
N

o
N

o
24

,5
77

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
C

A
G

G
A

T
A

G
A

T
A

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

2
31

1.
0

-2
.8

4
-2

.5
5

-3
.8

2
Y

es
N

o
N

o
N

o
N

o
15

,5
60

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
T

A
C

C
T

A
A

T
T

G
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

3
61

2.
0

-2
.0

3
-2

.9
7

-3
.9

8
Y

es
Y

es
N

o
N

o
N

o
18

,4
62

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
G

C
A

G
C

G
G

T
A

T
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

4
95

3.
1

-0
.7

5
-3

.8
7

-3
.9

2
Y

es
Y

es
N

o
N

o
N

o
23

,9
92

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
G

A
A

A
C

C
A

C
C

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

5
12

5
4.

1
-0

.7
2

-4
.3

4
-4

.1
Y

es
Y

es
N

o
N

o
N

o
20

,3
51

T
R

X
T

G
G

C
A

C
C

G
A

T
T

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

6
16

1
5.

3
-1

.2
5

-4
.1

5
-4

.0
3

Y
es

N
o

N
o

N
o

Y
es

M
ac

ro
lid

es
17

,8
38

T
78

T
A

G
C

G
G

A
T

C
A

C
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

7
18

9
6.

2
-0

.8
3

-3
.8

5
-3

.3
3

Y
es

Y
es

N
o

N
o

N
o

24
,1

51
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

C
A

T
A

G
G

G
T

T
C

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

8
22

2
7.

3
-0

.6
6

-4
.1

4
-3

.2
9

Y
es

N
o

N
o

N
o

N
o

25
,5

37
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

A
T

G
G

A
G

C
A

T
G

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

9
24

5
8.

0
0.

69
-4

.1
6

-2
.1

8
Y

es
N

o
Y

es
N

o
N

o
13

,8
18

T
78

G
A

C
T

C
A

C
T

C
A

A
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

10
27

8
9.

1
1.

08
-4

.2
5

-1
.8

3
N

o
N

o
Y

es
N

o
N

o
14

,1
40

T
78

G
T

C
C

A
T

A
G

C
T

A
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

11
30

7
10

.1
1.

7
-4

.1
8

-1
.1

9
N

o
N

o
Y

es
N

o
N

o
12

,3
50

T
78

G
T

T
T

C
T

A
G

A
G

C
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

12
34

7
11

.4
1.

57
-4

.1
-1

.1
4

Y
es

N
o

Y
es

N
o

N
o

16
,5

46
T

R
X

T
C

T
A

G
C

G
T

A
G

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

12
B

gt
w

12
.T

2
B

gt
w

12
.T

2.
m

13
37

2
12

.2
1.

27
-3

.5
7

-0
.9

7
Y

es
N

o
Y

es
N

o
N

o
15

,4
86

T
R

X
A

A
T

C
A

G
T

C
T

C
G

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

2
31

1.
0

Y
es

N
o

N
o

N
o

N
o

23
,5

89
T

34
C

C
T

C
C

A
T

G
A

G
A

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

3
60

2.
0

-0
.9

9
-5

.1
7

-5
Y

es
Y

es
N

o
N

o
N

o
21

,1
98

T
34

T
C

C
C

A
A

C
T

T
C

G
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

2.
dr

63
2.

1
Y

es
Y

es
N

o
N

o
N

o
20

,3
22

T
78

C
C

T
A

C
T

G
T

G
C

C
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

4
94

3.
1

-2
.2

8
-5

.1
6

-5
.6

5
Y

es
Y

es
Y

es
N

o
N

o
21

,4
85

T
12

A
A

G
C

C
T

A
C

A
C

G
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

5
12

3
4.

0
-1

.1
7

-5
.8

5
-5

.5
7

Y
es

Y
es

N
o

N
o

N
o

19
,8

75
T

34
C

C
A

A
T

C
A

C
T

A
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

6
15

4
5.

1
-0

.6
1

-5
.4

-4
.7

6
Y

es
Y

es
N

o
N

o
N

o
18

,5
89

T
34

G
G

T
A

G
G

A
A

C
A

A
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

7
18

4
6.

0
-0

.6
3

-4
.5

5
-3

.8
8

Y
es

Y
es

N
o

N
o

N
o

17
,8

02
T

34
T

G
T

C
T

T
G

A
T

A
G

C
G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 71

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

6.
dr

19
2

6.
3

Y
es

Y
es

N
o

Y
es

N
o

24
,3

23
T

78
T

T
G

C
T

G
G

T
C

C
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

8
21

4
7.

0
-0

.2
7

-5
.3

8
-4

.0
9

Y
es

Y
es

N
o

N
o

N
o

10
,7

57
T

34
T

G
A

T
C

A
G

A
A

G
A

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

9
24

0
7.

9
-3

.0
9

-4
.9

7
-5

.1
6

Y
es

Y
es

Y
es

N
o

N
o

19
,1

32
T

12
G

A
G

G
C

T
C

A
T

C
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

10
27

5
9.

0
-0

.9
4

-4
.9

9
-3

.8
3

Y
es

Y
es

Y
es

N
o

Y
es

M
ac

ro
lid

es
12

,5
82

T
34

G
T

C
T

C
A

T
G

T
A

G
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

11
30

2
9.

9
-1

.7
8

-4
.6

4
-4

Y
es

Y
es

N
o

N
o

N
o

27
,4

44
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

T
T

C
G

G
C

A
G

A
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

12
33

3
10

.9
-1

.3
5

-4
.9

3
-3

.8
4

Y
es

Y
es

Y
es

N
o

N
o

22
,8

49
T

12
C

A
T

C
C

A
A

A
T

G
C

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

13
36

5
12

.0
-0

.2
3

-5
.1

1
-3

.1
5

Y
es

Y
es

Y
es

N
o

N
o

22
,2

39
T

34
T

C
T

G
C

A
G

T
T

G
G

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

14
39

6
13

.0
0.

3
-5

.3
3

-2
.8

6
Y

es
Y

es
Y

es
N

o
N

o
18

,1
33

T
12

A
A

T
G

C
C

T
C

A
A

C
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

15
42

8
14

.1
-0

.1
9

-5
.3

7
-3

.1
7

Y
es

Y
es

Y
es

N
o

N
o

12
,5

29
T

34
G

C
G

A
C

T
T

G
T

G
T

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

16
45

8
15

.0
-1

.1
7

-4
.5

-3
.2

2
Y

es
Y

es
Y

es
N

o
N

o
28

,4
61

T
C

P2
 (

ru
ns

 1
 

an
d 

2)
T

C
A

A
G

C
T

C
A

A
G

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

17
49

1
16

.1
-1

.6
4

-3
.7

7
-3

.0
7

Y
es

Y
es

Y
es

N
o

N
o

11
,2

74
T

12
C

T
T

G
T

G
T

C
G

A
T

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

18
51

8
17

.0
-1

.3
1

-3
.8

1
-2

.8
5

Y
es

Y
es

Y
es

N
o

N
o

17
,5

16
T

12
A

C
A

C
G

T
A

A
G

C
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

19
54

7
18

.0
-0

.6
-3

.8
7

-2
.3

6
Y

es
Y

es
Y

es
N

o
Y

es
M

ac
ro

lid
es

12
,7

49
T

78
T

C
G

T
C

G
A

T
A

A
T

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

20
58

3
19

.2
-1

.6
-3

.8
7

-3
.0

6
Y

es
Y

es
Y

es
N

o
N

o
14

,7
50

T
78

A
G

T
T

C
C

C
G

A
G

T
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

21
60

9
20

.0
-1

.6
-3

.9
6

-3
.1

2
Y

es
Y

es
Y

es
N

o
N

o
18

,4
34

T
78

A
T

G
C

G
T

A
G

T
G

C
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

22
63

9
21

.0
-1

.7
2

-4
.0

5
-3

.2
4

Y
es

Y
es

Y
es

N
o

N
o

13
,3

88
T

78
G

T
G

G
G

A
T

G
T

T
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

23
66

8
21

.9
-2

.1
8

-3
.9

2
-3

.4
7

Y
es

N
o

Y
es

N
o

N
o

15
,8

76
T

78
T

G
T

C
T

T
G

A
T

A
G

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

1
B

gt
w

2.
T

1.
m

24
70

1
23

.0
-1

.8
6

-3
.8

9
-3

.2
7

Y
es

N
o

Y
es

N
o

Y
es

M
ac

ro
lid

es
14

,5
45

T
78

A
A

T
C

T
T

G
C

T
G

C
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

2
31

1.
0

Y
es

N
o

N
o

N
o

N
o

6,
29

9
T

34
G

C
G

T
G

T
T

A
A

A
C

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

3
60

2.
0

-2
.1

7
-4

.3
2

-4
.9

Y
es

N
o

N
o

N
o

N
o

16
,5

10
T

12
T

T
A

T
C

A
C

G
T

G
C

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

2.
dr

63
2.

1
Y

es
Y

es
N

o
N

o
N

o
14

,8
37

T
78

A
G

T
T

A
G

T
G

C
G

T
C

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 72

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

4
94

3.
1

-2
.2

2
-4

.7
5

-5
.3

2
Y

es
N

o
N

o
N

o
N

o
22

,4
37

T
34

T
A

G
A

C
T

G
T

A
C

T
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

5
12

3
4.

0
-2

.4
-4

.8
8

-5
.4

7
Y

es
Y

es
N

o
N

o
N

o
16

,4
63

T
12

G
A

C
A

G
G

A
G

A
T

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

6
15

4
5.

1
-1

.0
4

-3
.8

5
-3

.8
4

Y
es

Y
es

N
o

N
o

N
o

20
,1

40
T

34
C

A
T

C
C

A
A

A
T

G
C

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

7
18

4
6.

0
-0

.4
1

-3
.6

9
-3

.1
8

Y
es

Y
es

N
o

N
o

N
o

18
,3

87
T

34
C

C
T

A
T

C
C

T
T

G
G

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

6.
dr

19
2

6.
3

Y
es

Y
es

N
o

Y
es

N
o

14
,1

70
T

78
C

G
C

A
A

A
T

T
C

G
A

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

8
21

4
7.

0
0.

3
-4

.4
5

-3
.1

4
Y

es
Y

es
N

o
N

o
N

o
21

,2
53

T
34

C
A

A
C

G
G

G
T

A
G

T
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

9
24

0
7.

9
0.

17
-4

.3
6

-3
Y

es
N

o
Y

es
N

o
N

o
16

,7
92

T
34

C
G

A
C

A
T

G
C

T
A

T
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

10
27

5
9.

0
-0

.4
6

-3
.7

6
-2

.7
8

Y
es

N
o

Y
es

N
o

Y
es

M
ac

ro
lid

es
19

,3
05

T
34

A
G

C
T

A
T

C
C

A
C

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

11
30

2
9.

9
-0

.6
4

-4
.0

5
-3

.0
6

Y
es

N
o

Y
es

N
o

N
o

14
,6

62
T

12
G

T
G

C
C

G
G

T
G

A
T

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

12
33

3
10

.9
-0

.1
6

-4
.4

1
-2

.8
7

Y
es

Y
es

Y
es

N
o

N
o

13
,8

66
T

34
G

T
C

G
T

C
C

T
A

A
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

13
36

5
12

.0
0.

26
-4

.7
-2

.6
9

Y
es

Y
es

Y
es

N
o

N
o

13
,4

89
T

34
T

G
T

G
A

G
C

A
C

G
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

14
39

6
13

.0
0.

77
-4

.9
5

-2
.3

9
Y

es
Y

es
Y

es
N

o
N

o
13

,5
29

T
12

T
C

C
T

C
T

G
T

C
G

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

15
42

6
14

.0
0.

45
-4

.8
2

-2
.4

6
Y

es
Y

es
Y

es
N

o
N

o
25

,4
12

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
A

A
T

C
T

T
C

G
A

G
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

16
45

7
15

.0
0.

76
-4

.8
8

-2
.2

Y
es

Y
es

Y
es

N
o

N
o

16
,8

70
T

12
C

T
T

C
G

G
C

A
G

A
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

17
49

1
16

.1
-1

.0
7

-3
.8

8
-2

.8
7

Y
es

Y
es

Y
es

N
o

N
o

18
,2

62
T

12
G

G
A

A
A

C
C

A
C

C
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

18
51

8
17

.0
-0

.6
3

-3
.9

3
-2

.5
4

Y
es

Y
es

Y
es

N
o

N
o

22
,3

08
T

34
A

C
G

G
C

C
A

A
T

C
G

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

19
54

7
18

.0
-1

.9
6

-4
.0

2
-3

.5
6

Y
es

Y
es

Y
es

N
o

Y
es

M
ac

ro
lid

es
14

,6
45

T
78

C
C

A
T

A
C

A
T

A
G

C
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

20
58

1
19

.1
0.

05
-4

.4
4

-2
.3

4
Y

es
Y

es
Y

es
N

o
N

o
19

,5
03

T
78

T
A

C
T

T
C

G
C

T
C

G
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

21
60

9
20

.0
-1

.8
4

-3
.7

7
-3

.3
4

Y
es

Y
es

Y
es

N
o

N
o

29
,5

65
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

C
T

C
G

A
A

G
A

T
C

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

22
63

9
21

.0
-1

.5
9

-3
.7

-3
.1

4
Y

es
Y

es
Y

es
N

o
N

o
21

,4
63

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
T

G
G

G
A

T
G

T
T

T
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

23
66

8
21

.9
-1

.9
4

-3
.8

3
-3

.4
7

Y
es

N
o

Y
es

N
o

N
o

33
,5

75
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

C
A

C
G

A
C

A
A

C
A

C
A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 73

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

2
B

gt
w

2.
T

2
B

gt
w

2.
T

2.
m

24
70

1
23

.0
-1

.6
4

-3
.9

4
-3

.3
5

Y
es

N
o

Y
es

N
o

N
o

45
,5

21
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

T
A

T
G

C
G

C
T

G
T

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

1
8

0.
3

Y
es

Y
es

N
o

N
o

N
o

24
,8

76
T

34
T

A
A

C
T

C
T

G
A

T
G

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

3
61

2.
0

-1
.1

1
-1

.9
7

-2
.5

7
Y

es
Y

es
N

o
N

o
N

o
21

,7
88

T
34

A
T

T
C

T
G

T
G

A
G

C
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

4
92

3.
0

-1
-1

.1
7

-1
.6

Y
es

Y
es

N
o

N
o

N
o

18
,2

61
T

34
C

T
C

C
T

G
A

A
A

G
T

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

5
12

3
4.

0
-0

.9
2

-1
.6

6
-1

.8
7

Y
es

Y
es

N
o

N
o

N
o

15
,4

39
T

34
A

C
A

A
T

C
G

G
T

T
G

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

4.
dr

13
4

4.
4

Y
es

Y
es

N
o

Y
es

N
o

12
,3

94
T

78
G

G
T

G
A

A
G

A
T

A
C

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

5.
dr

14
1

4.
6

Y
es

Y
es

N
o

Y
es

N
o

20
,0

39
T

78
A

T
G

A
G

T
T

G
G

A
A

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

6
15

1
5.

0
-1

.2
-1

.4
8

-1
.8

5
Y

es
Y

es
N

o
N

o
N

o
15

,7
60

T
34

T
G

A
G

T
T

C
G

C
T

A
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

7
17

9
5.

9
-0

.6
5

-1
.4

7
-1

.4
3

Y
es

Y
es

N
o

N
o

N
o

10
,9

80
T

78
C

A
C

G
T

C
G

A
T

G
G

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

8
21

5
7.

1
-0

.7
1

-1
.6

1
-1

.5
3

Y
es

Y
es

Y
es

N
o

N
o

14
,8

61
T

12
T

T
A

G
G

T
G

C
A

G
C

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

9
24

0
7.

9
-0

.4
7

-1
.5

3
-1

.2
7

Y
es

Y
es

Y
es

N
o

N
o

8,
89

2
T

78
A

G
C

G
A

T
G

C
C

T
T

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

10
27

4
9.

0
Y

es
Y

es
Y

es
Y

es
N

o
14

,0
51

T
34

A
T

C
T

C
T

G
G

C
A

T
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

9.
dr

27
6

9.
1

-0
.1

3
-1

.9
7

-1
.2

3
Y

es
Y

es
Y

es
Y

es
Y

es
C

ep
ha

lo
sp

or
in

s
12

,4
68

T
78

T
C

G
A

A
T

C
A

C
A

G
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

11
30

4
10

.0
-0

.1
7

-1
.7

1
-1

.0
6

Y
es

Y
es

Y
es

N
o

N
o

16
,5

19
T

34
T

C
C

A
T

A
A

C
T

A
G

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

12
34

3
11

.3
0.

19
-1

.8
5

-0
.8

2
Y

es
Y

es
Y

es
N

o
N

o
19

,4
50

T
12

G
G

T
A

A
C

A
G

C
T

C
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

13
36

7
12

.1
-0

.1
4

-1
.7

6
-0

.9
7

Y
es

Y
es

Y
es

N
o

N
o

16
,8

88
T

34
T

G
A

C
T

T
T

G
T

G
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

14
40

3
13

.2
-0

.7
9

-1
.6

8
-1

.3
7

Y
es

Y
es

Y
es

N
o

N
o

25
,1

22
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

C
G

A
C

T
G

T
C

T
T

A
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

15
43

1
14

.2
-0

.3
7

-1
.9

2
-1

.1
6

Y
es

Y
es

Y
es

N
o

N
o

10
,6

68
T

12
T

T
G

C
G

C
A

T
A

C
T

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

16
46

2
15

.2
-0

.8
4

-1
.6

8
-1

.3
9

Y
es

Y
es

Y
es

N
o

N
o

16
,8

68
T

34
C

A
T

A
T

C
G

C
A

G
T

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

17
49

0
16

.1
-0

.9
4

-1
.7

6
-1

.4
9

Y
es

Y
es

Y
es

N
o

N
o

16
,9

36
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

T
G

A
T

G
C

T
A

T
G

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

18
.d

r
53

0
17

.4
-0

.9
3

-1
.8

7
-1

.5
4

Y
es

Y
es

Y
es

Y
es

N
o

11
,4

51
T

78
G

G
T

G
G

A
A

T
A

G
A

G
C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 74

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

19
54

9
18

.0
-0

.4
-1

.7
4

-1
.1

Y
es

Y
es

Y
es

N
o

N
o

8,
97

2
T

78
A

T
A

C
A

C
G

T
G

G
C

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

20
57

8
19

.0
-0

.8
8

-1
.2

2
-1

.2
4

Y
es

Y
es

Y
es

N
o

N
o

27
,7

08
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

G
G

A
C

T
A

C
A

A
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

21
60

7
19

.9
-0

.8
-1

.0
5

-1
.1

3
Y

es
Y

es
Y

es
N

o
N

o
18

,2
65

T
56

 (
ru

ns
 1

 a
nd

 
2)

A
T

A
C

C
T

T
C

G
G

T
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

1
B

gt
w

3.
T

1.
m

22
63

8
21

.0
-0

.4
5

-0
.9

8
-0

.8
4

Y
es

N
o

Y
es

N
o

N
o

28
,5

40
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

C
T

C
T

C
G

T
G

A
T

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

1
8

0.
3

Y
es

Y
es

N
o

N
o

N
o

27
,0

17
T

34
T

A
A

A
G

T
C

A
C

C
C

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

2
31

1.
0

-1
.2

6
-2

.7
9

-3
.2

Y
es

Y
es

N
o

N
o

N
o

20
,9

25
T

12
C

C
A

T
A

A
T

C
C

G
T

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

3
61

2.
0

0.
01

-2
.7

2
-2

.5
7

Y
es

Y
es

N
o

N
o

N
o

19
,6

06
T

12
T

C
G

A
G

T
T

T
G

G
T

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

4
92

3.
0

-0
.2

1
-2

.4
4

-2
.2

3
Y

es
Y

es
N

o
N

o
N

o
15

,4
86

T
34

C
G

A
T

T
T

C
T

C
A

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

5
12

3
4.

0
0.

17
-3

.0
1

-2
.3

5
Y

es
Y

es
N

o
N

o
N

o
18

,5
02

T
34

G
A

C
T

G
A

T
C

A
T

C
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

4.
dr

13
4

4.
4

Y
es

Y
es

N
o

Y
es

N
o

12
,5

88
T

78
A

A
T

A
C

C
G

C
T

T
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

5.
dr

a
14

3
4.

7
Y

es
Y

es
N

o
Y

es
N

o
25

,4
24

T
78

A
T

A
G

C
G

G
T

C
T

G
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

5.
dr

b
14

8
4.

9
Y

es
Y

es
N

o
Y

es
N

o
25

,2
28

T
78

T
C

C
C

A
A

C
T

T
C

G
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

6
15

8
5.

2
-0

.5
-2

.8
-2

.3
6

Y
es

Y
es

N
o

N
o

N
o

11
,5

76
T

78
G

T
G

T
T

G
C

A
G

C
A

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

7
17

9
5.

9
-1

.1
1

-1
.9

4
-2

.0
7

Y
es

Y
es

N
o

N
o

N
o

15
,3

92
T

34
C

T
G

G
T

T
A

A
T

C
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

8
21

4
7.

0
-1

.3
8

-1
.7

5
-2

.0
9

Y
es

Y
es

N
o

N
o

N
o

15
,2

56
T

78
A

A
C

C
A

C
A

C
A

T
C

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

9
24

0
7.

9
-0

.2
1

-2
.2

6
-1

.5
3

Y
es

Y
es

Y
es

N
o

N
o

12
,1

35
T

34
G

C
C

G
A

G
A

T
T

G
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

10
27

1
8.

9
Y

es
Y

es
Y

es
N

o
N

o
13

,1
39

T
12

G
T

T
A

C
G

C
A

T
T

A
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

9.
dr

27
6

9.
1

-0
.0

3
-2

.5
-1

.4
8

Y
es

Y
es

Y
es

N
o

Y
es

Fl
uo

ro
qu

in
ol

on
es

29
,5

52
T

78
G

C
A

C
T

T
T

A
C

C
A

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

11
30

8
10

.1
-0

.0
2

-2
.3

7
-1

.3
3

Y
es

Y
es

Y
es

N
o

N
o

12
,7

36
T

34
C

T
G

T
A

G
G

A
G

A
C

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

11
.d

r
32

5
10

.7
Y

es
Y

es
Y

es
Y

es
Y

es
Fl

uo
ro

qu
in

ol
on

es
16

,1
66

T
78

A
C

T
A

T
T

G
T

C
A

C
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

12
34

0
11

.2
-0

.1
-2

.0
2

-1
.1

3
Y

es
Y

es
N

o
N

o
Y

es
O

th
er

23
,5

53
T

12
G

C
A

C
T

A
C

C
G

A
A

T
A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 75

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

13
36

7
12

.1
-0

.8
3

-2
.2

2
-1

.7
3

Y
es

Y
es

Y
es

N
o

N
o

14
,3

71
T

34
A

T
A

C
A

C
G

T
G

G
C

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

14
40

0
13

.1
-0

.6
4

-2
.4

6
-1

.6
9

Y
es

Y
es

Y
es

N
o

N
o

11
,9

66
T

12
A

T
C

G
A

T
C

T
G

T
G

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

15
43

1
14

.2
-1

.3
5

-2
.5

2
-2

.2
Y

es
Y

es
Y

es
N

o
N

o
22

,6
83

T
12

G
G

A
G

G
T

T
A

T
C

C
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

16
46

0
15

.1
-1

.1
7

-2
.3

6
-1

.9
6

Y
es

Y
es

Y
es

N
o

N
o

27
,2

16
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

T
G

T
A

A
T

T
G

T
C

G
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

17
48

7
16

.0
-1

.1
9

-1
.8

7
-1

.7
2

Y
es

Y
es

Y
es

N
o

N
o

19
,7

84
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

G
C

C
A

A
A

T
A

A
C

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

19
54

9
18

.0
-0

.7
4

-1
.3

7
-1

.1
9

Y
es

Y
es

Y
es

N
o

N
o

13
,7

44
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

A
A

T
G

A
T

G
A

G
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

20
57

8
19

.0
-1

.1
2

-1
.2

6
-1

.4
3

Y
es

Y
es

Y
es

N
o

N
o

23
,4

15
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

G
T

C
A

G
C

T
T

A
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

21
60

7
19

.9
-0

.4
9

-1
.5

8
-1

.1
5

Y
es

Y
es

Y
es

N
o

N
o

15
,0

62
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

A
C

A
C

A
T

T
T

C
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

3
B

gt
w

3.
T

2
B

gt
w

3.
T

2.
m

22
63

9
21

.0
-0

.5
3

-1
.1

9
-1

.0
1

Y
es

N
o

Y
es

N
o

N
o

23
,5

39
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

T
C

T
A

A
T

T
C

C
G

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

1
1

0.
0

N
o

Y
es

N
o

N
o

N
o

6,
05

8
T

34
T

A
C

C
C

A
G

A
G

A
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

2
32

1.
1

1.
94

-4
.5

3
-2

.5
8

Y
es

Y
es

N
o

N
o

N
o

5,
70

3
T

12
T

C
T

A
G

C
G

T
A

G
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

3
61

2.
0

-1
.4

4
-3

.8
2

-4
.2

5
Y

es
Y

es
N

o
N

o
N

o
16

,8
32

T
12

A
C

G
T

A
G

C
A

T
T

T
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

4
92

3.
0

0.
14

-3
.9

-3
.4

4
Y

es
Y

es
N

o
N

o
N

o
53

,8
99

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
G

A
G

A
C

A
A

G
G

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

5
12

3
4.

0
0.

35
-3

.6
3

-2
.8

6
Y

es
Y

es
N

o
N

o
Y

es
M

ac
ro

lid
es

23
,0

45
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

G
A

C
T

C
G

A
A

T
C

G
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

6
15

1
5.

0
-0

.1
3

-3
.4

2
-2

.8
4

Y
es

Y
es

N
o

N
o

N
o

36
,1

38
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

C
A

G
T

G
T

A
T

G
C

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

7
18

1
5.

9
Y

es
Y

es
N

o
N

o
Y

es
M

ac
ro

lid
es

21
,6

36
T

12
C

T
A

G
C

G
A

A
C

A
T

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

8
21

1
6.

9
-0

.9
2

-2
.7

1
-2

.5
3

Y
es

Y
es

N
o

N
o

N
o

16
,3

36
T

34
T

A
A

T
C

G
G

A
T

T
C

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

9
24

2
8.

0
-0

.5
3

-3
.1

6
-2

.4
9

Y
es

Y
es

N
o

N
o

N
o

17
,4

26
T

34
C

G
T

C
T

G
G

T
T

C
C

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

10
27

7
9.

1
-0

.9
6

-2
.6

5
-2

.3
3

Y
es

Y
es

Y
es

N
o

N
o

18
,3

31
T

34
T

A
A

C
A

A
G

G
A

A
C

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

11
30

5
10

.0
-0

.9
5

-2
.6

5
-2

.2
4

Y
es

Y
es

Y
es

N
o

N
o

16
,9

24
T

12
G

G
T

G
T

C
T

A
T

T
G

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

12
33

6
11

.0
-0

.5
9

-2
.9

6
-2

.0
9

Y
es

Y
es

Y
es

N
o

N
o

20
,5

92
T

12
A

G
A

A
C

A
C

G
T

C
T

C
G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 76

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

13
36

4
12

.0
-0

.1
3

-3
.1

5
-1

.8
1

Y
es

Y
es

Y
es

N
o

N
o

13
,3

35
T

12
A

C
A

C
A

A
A

G
G

G
A

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

14
39

7
13

.0
0.

33
-3

.4
1

-1
.5

7
Y

es
Y

es
Y

es
N

o
N

o
23

,1
53

T
34

C
A

C
G

T
C

G
A

T
G

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

15
42

6
14

.0
-0

.3
1

-3
.5

2
-2

.1
Y

es
Y

es
Y

es
N

o
N

o
17

,2
64

T
12

G
A

A
G

T
T

G
G

A
A

G
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

16
45

6
15

.0
-0

.7
5

-3
.7

5
-2

.5
6

Y
es

Y
es

Y
es

N
o

N
o

25
,9

76
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

G
G

C
A

A
G

A
C

T
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

18
51

7
17

.0
-0

.0
5

-3
.8

-2
Y

es
Y

es
Y

es
N

o
N

o
34

,2
01

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
C

A
A

G
T

C
T

T
A

C
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

18
.d

ra
53

2
17

.5
Y

es
Y

es
Y

es
Y

es
N

o
33

,5
40

T
78

G
A

C
G

A
G

T
C

A
G

T
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

18
.d

rb
54

5
17

.9
0.

22
-3

.8
9

-1
.8

5
Y

es
Y

es
Y

es
N

o
N

o
25

,0
19

T
78

C
C

A
A

T
C

A
C

T
A

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

18
.d

rc
55

3
18

.2
Y

es
Y

es
Y

es
N

o
N

o
14

,6
27

T
78

G
T

C
C

A
G

T
A

A
T

G
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

1
B

gt
w

4.
T

1.
m

20
57

5
18

.9
0.

67
-3

.9
3

-1
.5

2
Y

es
Y

es
Y

es
N

o
N

o
16

,8
73

T
R

X
A

T
G

A
G

A
C

T
C

C
A

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

1
1

0.
0

N
o

Y
es

N
o

N
o

N
o

8,
44

6
T

34
C

A
T

G
T

T
G

G
C

A
T

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

2
32

1.
1

-2
.0

2
-4

.3
3

-4
.5

1
Y

es
Y

es
N

o
N

o
N

o
12

,7
82

T
12

C
T

A
T

T
T

G
C

G
A

C
A

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

3
61

2.
0

-1
.1

1
-3

.9
7

-4
.1

9
Y

es
Y

es
N

o
N

o
N

o
19

,2
77

T
34

T
G

T
T

T
G

A
G

C
T

G
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

4
92

3.
0

0.
57

-3
.8

6
-3

.1
1

Y
es

Y
es

N
o

N
o

N
o

27
,2

82
T

12
G

A
G

G
A

A
T

A
G

C
A

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

5
12

3
4.

0
-0

.8
9

-2
.7

1
-2

.8
5

Y
es

Y
es

N
o

N
o

N
o

19
,5

29
T

34
C

A
T

C
G

G
T

C
A

A
G

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

6
15

1
5.

0
-0

.5
-2

.7
8

-2
.5

1
Y

es
Y

es
N

o
N

o
N

o
36

,7
39

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
C

A
C

A
C

A
C

G
T

T
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

8
21

1
6.

9
-0

.6
1

-2
.2

8
-1

.9
7

Y
es

Y
es

N
o

N
o

N
o

11
,8

72
T

34
A

A
G

T
G

G
A

C
T

C
T

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

9
24

2
8.

0
-0

.2
9

-2
.6

9
-1

.9
4

Y
es

Y
es

N
o

N
o

N
o

30
,7

39
T

34
T

C
C

A
G

G
C

T
T

A
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

10
27

1
8.

9
-0

.7
7

-2
.7

3
-2

.2
5

Y
es

Y
es

Y
es

N
o

N
o

15
,2

22
T

34
A

T
G

G
A

T
A

C
G

C
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

11
30

6
10

.1
-0

.5
4

-3
.1

-2
.2

4
Y

es
Y

es
Y

es
N

o
N

o
15

,1
15

T
12

G
T

A
C

G
T

G
G

G
A

T
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

12
33

4
11

.0
-0

.1
8

-3
.3

9
-2

.0
8

Y
es

Y
es

Y
es

N
o

N
o

5,
15

8
T

12
C

C
T

C
T

A
C

C
T

A
C

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

13
36

4
12

.0
0.

23
-3

.5
4

-1
.8

Y
es

Y
es

Y
es

N
o

N
o

17
,6

04
T

34
G

G
T

A
C

A
T

C
G

G
T

T
G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 77

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

14
39

5
13

.0
0.

45
-3

.7
1

-1
.6

8
Y

es
Y

es
Y

es
N

o
N

o
14

,6
51

T
34

T
A

C
G

T
C

C
C

G
T

T
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

15
42

5
14

.0
0.

61
-3

.7
4

-1
.5

3
Y

es
Y

es
Y

es
N

o
N

o
11

,8
80

T
34

T
G

G
A

G
C

A
C

G
T

T
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

15
.d

r
45

6
15

.0
0.

82
-3

.9
-1

.4
3

Y
es

Y
es

Y
es

N
o

N
o

3,
41

7
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

G
T

G
G

G
A

T
G

T
T

T
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

17
48

8
16

.0
0.

54
-4

.0
2

-1
.7

1
Y

es
Y

es
Y

es
N

o
N

o
21

,0
29

T
78

T
G

A
C

C
T

C
C

A
A

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

18
51

6
17

.0
0.

43
-3

.8
4

-1
.6

5
Y

es
Y

es
Y

es
N

o
N

o
34

,1
42

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
A

C
T

A
A

T
C

T
G

C
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

19
54

5
17

.9
0.

77
-3

.9
2

-1
.4

3
Y

es
Y

es
Y

es
N

o
Y

es
M

ac
ro

lid
es

16
,5

13
T

78
C

G
T

G
A

C
A

A
T

G
T

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

2
B

gt
w

4.
T

2.
m

19
.d

r
58

1
19

.1
0.

35
-4

-1
.8

1
Y

es
Y

es
Y

es
Y

es
N

o
15

,7
36

T
78

C
G

T
G

G
T

T
A

G
C

A
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

1
7

0.
2

Y
es

Y
es

N
o

N
o

N
o

33
,6

29
T

12
C

C
T

T
G

G
C

T
A

T
C

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

2
32

1.
1

-2
.0

5
-4

.3
8

-4
.5

6
Y

es
Y

es
N

o
N

o
N

o
24

,8
78

T
12

T
G

G
A

C
A

C
C

G
A

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

3
61

2.
0

-1
.4

7
-2

.9
9

-3
.6

4
Y

es
Y

es
N

o
N

o
N

o
16

,9
62

T
12

G
G

A
T

C
G

C
A

G
A

T
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

4
92

3.
0

-0
.4

-3
.1

9
-3

.1
3

Y
es

Y
es

N
o

N
o

N
o

26
,9

46
T

12
A

C
A

C
C

T
G

G
T

G
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

5
12

3
4.

0
-1

.3
9

-1
.9

7
-2

.5
3

Y
es

Y
es

N
o

N
o

N
o

16
,2

86
T

34
A

A
T

A
C

C
G

C
T

T
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

6
15

1
5.

0
-1

.4
5

-2
.0

6
-2

.5
7

Y
es

Y
es

N
o

N
o

N
o

23
,3

46
T

12
T

A
A

A
G

T
C

A
C

C
C

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

5.
dr

16
0

5.
3

Y
es

Y
es

N
o

Y
es

N
o

16
,7

29
T

78
G

A
T

T
G

G
T

T
G

C
A

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

8
21

4
7.

0
-1

.8
2

-1
.9

8
-2

.6
4

Y
es

Y
es

N
o

N
o

N
o

16
,0

13
T

34
A

A
G

C
C

T
A

C
A

C
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

8.
dr

22
8

7.
5

Y
es

Y
es

N
o

N
o

Y
es

M
et

ro
ni

da
zo

le
15

,7
50

T
78

A
G

G
G

A
C

G
A

T
A

A
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

9
24

2
8.

0
-1

.2
2

-2
.4

8
-2

.4
9

Y
es

Y
es

N
o

N
o

Y
es

Pe
ni

ci
lli

n
29

,6
76

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
A

G
G

C
T

C
A

T
C

A
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

10
27

2
8.

9
-1

.4
8

-2
.0

3
-2

.2
9

Y
es

Y
es

Y
es

N
o

N
o

16
,3

95
T

34
G

G
T

G
A

A
G

A
T

A
C

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

10
.d

r
28

5
9.

4
Y

es
N

o
Y

es
Y

es
N

o
34

,1
86

T
78

C
A

C
A

T
C

T
A

A
C

A
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

11
30

5
10

.0
-1

.3
5

-2
.2

1
-2

.2
4

Y
es

N
o

Y
es

N
o

N
o

14
,1

78
T

12
A

C
G

C
G

C
A

G
A

T
A

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

12
33

4
11

.0
-1

.0
9

-2
.3

6
-2

.0
8

Y
es

Y
es

Y
es

N
o

N
o

23
,5

45
T

12
C

A
G

C
A

T
G

T
G

T
T

G
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 78

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

13
36

4
12

.0
-0

.5
9

-2
.6

-1
.8

1
Y

es
Y

es
Y

es
N

o
N

o
17

,9
58

T
12

A
A

T
C

A
G

T
C

T
C

G
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

14
39

5
13

.0
-0

.9
6

-2
.9

1
-2

.2
4

Y
es

Y
es

Y
es

N
o

N
o

19
,2

36
T

12
A

T
G

T
G

C
A

C
G

A
C

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

15
42

5
14

.0
-0

.7
5

-2
.9

6
-2

.0
7

Y
es

Y
es

Y
es

N
o

N
o

24
,8

82
T

12
A

T
G

A
G

A
C

T
C

C
A

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

16
45

6
15

.0
-2

.0
2

-3
.1

-3
.0

9
Y

es
Y

es
Y

es
N

o
N

o
18

,9
46

T
78

A
A

C
G

C
C

G
A

A
T

G
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

17
48

7
16

.0
-3

.5
2

-2
.6

6
-3

.8
4

Y
es

Y
es

Y
es

N
o

N
o

19
,2

74
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

T
C

G
A

G
A

G
T

A
C

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

18
51

6
17

.0
-3

.3
5

-2
.4

7
-3

.6
2

Y
es

Y
es

Y
es

N
o

N
o

36
,4

22
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

A
T

T
A

G
T

T
C

G
C

G
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

19
54

5
17

.9
-3

.3
8

-2
.0

6
-3

.4
5

Y
es

Y
es

Y
es

N
o

N
o

28
,5

25
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

T
G

G
A

C
C

G
A

A
C

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

4
B

gt
w

4.
T

3
B

gt
w

4.
T

3.
m

20
57

5
18

.9
-3

.0
1

-2
.1

8
-3

.2
6

Y
es

Y
es

Y
es

N
o

N
o

20
,3

98
T

78
A

G
C

C
T

A
A

G
C

A
C

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

2
31

1.
0

Y
es

N
o

N
o

N
o

N
o

19
,1

66
T

12
C

A
C

A
C

A
G

C
G

T
T

A
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

3
67

2.
2

-0
.7

-6
.4

7
-5

.6
6

Y
es

Y
es

N
o

N
o

N
o

15
,8

37
T

12
A

T
T

C
C

T
G

T
G

A
G

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

4
97

3.
2

1.
85

-4
.5

8
-2

.9
4

Y
es

Y
es

N
o

N
o

N
o

24
,9

65
T

12
T

A
A

C
T

C
T

G
A

T
G

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

5
12

3
4.

0
0.

78
-5

.5
4

-4
.3

1
Y

es
Y

es
N

o
N

o
N

o
14

,3
03

T
34

G
G

T
G

G
A

A
T

A
G

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

6
15

2
5.

0
0.

09
-5

.3
2

-4
.3

2
Y

es
Y

es
N

o
N

o
N

o
15

,8
09

T
34

A
C

A
C

A
A

A
G

G
G

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

7
18

4
6.

0
0.

21
-5

.3
-3

.8
6

Y
es

Y
es

N
o

N
o

N
o

20
,4

12
T

34
G

A
G

G
C

C
A

T
C

A
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

8
21

3
7.

0
-0

.6
7

-4
.6

8
-3

.7
7

Y
es

Y
es

N
o

N
o

N
o

20
,8

44
T

34
G

C
T

G
G

G
T

C
A

T
A

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

9
24

2
8.

0
-0

.2
4

-4
.7

7
-3

.3
9

Y
es

Y
es

Y
es

N
o

N
o

21
,3

81
T

34
T

C
G

C
A

T
G

A
A

G
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

10
27

4
9.

0
-0

.6
4

-3
.7

8
-2

.7
9

Y
es

Y
es

Y
es

N
o

N
o

43
,6

69
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

C
T

C
G

T
T

C
G

A
C

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

11
30

7
10

.1
-0

.6
5

-3
.9

7
-2

.8
2

Y
es

Y
es

Y
es

N
o

N
o

17
,6

48
T

34
C

T
G

G
A

A
A

T
C

T
G

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

12
33

4
11

.0
-1

.5
5

-3
.9

7
-3

.3
5

Y
es

Y
es

Y
es

N
o

N
o

11
,1

10
T

12
T

C
C

G
A

C
A

C
A

A
T

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

13
36

5
12

.0
-1

.0
9

-3
.7

8
-2

.8
7

Y
es

Y
es

Y
es

N
o

N
o

12
,8

02
T

34
G

C
T

A
A

T
T

A
C

G
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

14
39

5
13

.0
-0

.9
-3

.9
1

-2
.7

5
Y

es
Y

es
Y

es
N

o
N

o
16

,5
95

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
A

C
A

G
G

A
G

A
T

A
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 79

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

15
43

0
14

.1
-0

.6
-3

.6
9

-2
.3

6
Y

es
Y

es
Y

es
N

o
N

o
20

,9
68

T
12

G
A

C
G

G
A

A
C

C
C

A
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

16
45

8
15

.0
-0

.7
5

-3
.6

7
-2

.4
1

Y
es

Y
es

Y
es

N
o

N
o

13
,1

49
T

78
T

C
T

G
T

T
G

C
T

C
T

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

17
49

2
16

.2
-0

.5
6

-3
.7

-2
.2

6
Y

es
Y

es
Y

es
N

o
N

o
17

,5
48

T
C

P2
 (

ru
ns

 1
 

an
d 

2)
A

G
C

C
G

G
C

A
C

A
T

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

18
51

4
16

.9
-0

.4
3

-3
.7

6
-2

.1
9

Y
es

Y
es

Y
es

N
o

N
o

19
,0

01
T

78
C

T
T

A
C

A
C

C
A

A
G

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

19
54

7
18

.0
-0

.2
5

-3
.7

4
-2

.0
3

Y
es

Y
es

Y
es

N
o

N
o

25
,8

76
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

C
A

T
G

C
G

A
T

A
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

20
57

8
19

.0
-1

.2
9

-3
.3

8
-2

.5
7

Y
es

Y
es

Y
es

N
o

N
o

34
,9

87
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

C
T

G
A

T
G

A
G

C
T

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

21
61

2
20

.1
-1

.0
4

-3
.5

5
-2

.4
9

Y
es

Y
es

Y
es

N
o

N
o

17
,5

43
T

R
X

T
A

A
G

G
T

A
A

G
G

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

1
B

gt
w

5.
T

1.
m

22
63

8
21

.0
-0

.7
3

-3
.5

4
-2

.2
7

Y
es

Y
es

Y
es

N
o

N
o

22
,9

33
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

C
G

T
C

G
A

T
A

A
T

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

1
4

0.
1

Y
es

N
o

N
o

N
o

N
o

11
,3

57
T

34
G

G
C

A
A

C
C

T
C

A
G

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

2
32

1.
1

-0
.5

7
-3

.2
9

-3
.1

8
Y

es
Y

es
N

o
N

o
N

o
31

,1
13

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
G

A
G

T
C

A
C

T
G

G
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

3
61

2.
0

Y
es

Y
es

N
o

N
o

N
o

18
,6

91
T

34
G

A
C

C
C

A
A

T
G

T
G

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

4
94

3.
1

0.
71

-2
.6

3
-1

.7
6

Y
es

Y
es

N
o

N
o

Y
es

T
et

ra
cy

cl
in

es
18

,8
06

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
A

A
G

C
A

T
G

C
C

T
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

5
12

3
4.

0
0.

44
-3

.6
2

-2
.6

7
Y

es
N

o
N

o
N

o
N

o
20

,4
80

T
34

A
T

A
G

C
G

G
T

C
T

G
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

6
15

3
5.

0
-0

.4
2

-3
.2

4
-2

.7
1

Y
es

Y
es

N
o

N
o

N
o

20
,7

74
T

34
G

A
C

G
A

G
T

C
A

G
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

8
21

3
7.

0
-0

.1
4

-3
.9

-2
.7

6
Y

es
Y

es
Y

es
N

o
N

o
18

,0
12

T
34

A
T

G
T

A
C

G
G

C
G

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

9
24

2
8.

0
0.

24
-3

.9
5

-2
.3

8
Y

es
Y

es
Y

es
N

o
N

o
31

,0
75

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
A

T
C

G
T

T
G

A
C

C
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

10
27

4
9.

0
0.

34
-3

.7
4

-2
.0

4
Y

es
Y

es
Y

es
N

o
N

o
23

,4
08

T
12

T
G

A
G

C
C

G
G

A
A

T
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

11
31

0
10

.2
0.

42
-4

.0
1

-2
.0

7
Y

es
Y

es
Y

es
N

o
N

o
24

,1
03

T
C

P2
 (

ru
ns

 1
 

an
d 

2)
T

A
A

C
G

C
T

T
G

G
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

12
34

0
11

.2
-0

.2
9

-4
.3

3
-2

.7
2

Y
es

Y
es

Y
es

N
o

N
o

16
,7

57
T

34
C

G
C

A
C

A
T

G
T

T
A

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

13
36

6
12

.0
-0

.3
7

-4
.2

-2
.6

3
Y

es
Y

es
Y

es
N

o
N

o
22

,7
04

T
56

 (
ru

ns
 1

 a
nd

 
2)

A
T

C
C

C
G

A
A

T
T

T
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

14
39

6
13

.0
0.

01
-4

.4
1

-2
.4

1
Y

es
Y

es
Y

es
N

o
N

o
25

,1
86

T
12

T
A

G
G

A
A

C
T

G
G

C
C

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 80

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

15
42

8
14

.1
-0

.3
-4

.1
4

-2
.4

2
Y

es
Y

es
Y

es
N

o
N

o
11

,5
44

T
12

A
A

G
A

G
A

T
G

T
C

G
A

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

16
45

8
15

.0
0.

06
-4

.4
1

-2
.2

8
Y

es
Y

es
Y

es
N

o
N

o
12

,4
12

T
78

A
A

T
G

T
C

C
G

T
G

A
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

17
49

2
16

.2
-0

.5
8

-4
.5

1
-2

.7
9

Y
es

Y
es

Y
es

N
o

N
o

11
,7

46
T

C
P2

 (
ru

ns
 1

 
an

d 
2)

A
G

C
A

A
A

C
A

C
C

C
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

18
51

4
16

.9
0.

51
-4

.5
3

-1
.9

7
Y

es
Y

es
Y

es
N

o
N

o
20

,4
46

T
R

X
G

G
T

C
A

G
C

T
T

A
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

19
54

7
18

.0
0.

37
-4

.4
8

-2
.0

3
Y

es
Y

es
Y

es
N

o
N

o
15

,2
63

T
78

A
T

A
C

T
T

C
G

C
A

G
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

20
57

8
19

.0
-0

.6
8

-4
.1

8
-2

.5
9

Y
es

Y
es

Y
es

N
o

N
o

24
,4

35
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

T
A

C
G

T
G

G
G

A
T

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

21
61

2
20

.1
-0

.6
4

-4
.2

3
-2

.5
9

Y
es

Y
es

Y
es

N
o

N
o

58
,8

29
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

C
C

G
A

C
A

C
A

A
T

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

5
B

gt
w

5.
T

2
B

gt
w

5.
T

2.
m

22
63

8
21

.0
-1

.2
9

-4
.1

6
-3

.0
2

Y
es

Y
es

Y
es

N
o

N
o

15
,0

21
T

78
T

C
T

T
A

A
C

G
A

C
T

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

1
6

0.
2

Y
es

N
o

N
o

N
o

N
o

17
,2

32
T

12
T

A
G

A
A

C
T

C
A

C
C

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

2
35

1.
1

-1
.5

1
-5

.0
4

-4
.9

4
Y

es
Y

es
N

o
N

o
N

o
18

,7
94

T
34

A
C

T
A

C
A

G
C

C
T

A
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

3
65

2.
1

-0
.4

3
-2

.8
2

-2
.9

5
Y

es
Y

es
N

o
N

o
N

o
18

,7
58

T
34

T
G

G
A

C
A

C
C

G
A

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

4
91

3.
0

0.
46

-2
.6

-1
.9

4
Y

es
Y

es
N

o
N

o
N

o
4,

60
0

T
12

T
G

A
G

G
A

T
G

A
T

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

7
18

3
6.

0
-0

.1
4

-0
.4

2
-0

.4
1

N
o

Y
es

N
o

N
o

N
o

27
,7

86
T

34
A

C
C

G
G

C
T

A
G

A
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

8
21

2
7.

0
0.

16
0.

18
0.

15
N

o
Y

es
N

o
N

o
N

o
29

,7
76

T
56

 (
ru

ns
 1

 a
nd

 
2)

T
A

G
G

A
A

C
T

G
G

C
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

8.
dr

24
0

7.
9

N
o

N
o

Y
es

Y
es

Y
es

M
ac

ro
lid

es
21

,2
41

T
78

G
G

A
T

G
T

A
A

G
T

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

9
24

7
8.

1
0.

33
-0

.2
4

0.
06

N
o

Y
es

Y
es

N
o

N
o

28
,1

00
T

12
G

C
A

C
G

A
C

A
A

C
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

1
B

gt
w

6.
T

1.
m

10
28

6
9.

4
Y

es
Y

es
Y

es
N

o
N

o
19

,6
24

T
12

A
G

C
T

G
G

A
A

G
T

C
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

1
6

0.
2

Y
es

N
o

N
o

N
o

N
o

5,
73

0
T

12
T

A
C

C
T

C
T

C
A

G
A

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

2
36

1.
2

0.
52

-5
.2

4
-4

.1
4

Y
es

Y
es

N
o

N
o

N
o

14
,6

87
T

34
G

T
T

A
C

G
C

A
T

T
A

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

3
63

2.
1

-0
.1

7
-4

.5
7

-4
.2

2
Y

es
Y

es
N

o
N

o
N

o
13

,7
15

T
34

T
T

A
C

G
A

G
A

C
G

G
C

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

4
91

3.
0

0.
08

-3
.4

3
-3

.0
5

Y
es

Y
es

N
o

N
o

N
o

15
,9

71
T

34
T

G
C

G
C

T
T

G
G

A
T

A
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 81

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

6
15

2
5.

0
-0

.6
8

-2
.1

2
-1

.9
5

Y
es

Y
es

N
o

N
o

N
o

16
,8

40
T

34
A

A
C

C
T

C
G

T
C

A
A

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

7
18

3
6.

0
-0

.9
6

-1
.4

9
-1

.6
6

Y
es

Y
es

N
o

N
o

Y
es

M
ac

ro
lid

es
24

,4
86

T
34

C
G

A
T

A
A

C
A

T
G

C
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

8
21

9
7.

2
-1

.0
6

-0
.7

4
-1

.2
6

N
o

Y
es

N
o

N
o

N
o

15
,2

45
T

34
G

T
A

A
G

C
A

C
C

T
A

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

9
24

6
8.

1
-1

.4
-0

.6
-1

.4
2

N
o

Y
es

N
o

N
o

N
o

30
,7

97
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

G
G

A
G

C
T

A
T

G
G

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

10
28

6
9.

4
Y

es
Y

es
Y

es
N

o
N

o
17

,1
31

T
12

G
A

A
C

C
A

A
A

G
G

A
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

6
B

gt
w

6.
T

2
B

gt
w

6.
T

2.
m

15
.d

r
44

4
14

.6
Y

es
Y

es
Y

es
N

o
N

o
12

,8
25

T
78

G
C

A
A

A
G

C
A

A
A

G
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

1
14

0.
5

Y
es

Y
es

N
o

N
o

N
o

24
,5

39
T

12
T

A
C

G
A

T
G

A
C

C
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

2
32

1.
1

2.
27

-2
.9

6
-1

.0
2

Y
es

N
o

N
o

N
o

N
o

25
,4

32
T

34
C

A
T

G
G

C
T

A
C

A
C

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

3
61

2.
0

1.
84

-3
.0

8
-1

.5
5

Y
es

Y
es

N
o

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

3,
27

7
T

12
G

C
G

T
G

T
T

A
A

A
C

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

4
96

3.
2

1.
94

-3
.5

3
-1

.7
5

Y
es

Y
es

N
o

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

15
,8

69
T

78
C

A
T

A
T

C
G

C
A

G
T

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

5
12

4
4.

1
1.

66
-3

.6
9

-1
.9

3
Y

es
Y

es
N

o
N

o
N

o
17

,1
23

T
34

C
G

A
G

A
T

A
C

C
C

A
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

6
15

5
5.

1
0.

94
-3

.4
4

-2
.0

3
Y

es
Y

es
N

o
N

o
N

o
10

,2
03

T
12

C
C

T
C

G
T

T
C

G
A

C
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

6.
dr

a
17

4
5.

7
Y

es
Y

es
N

o
N

o
N

o
14

,2
93

T
78

G
C

T
G

G
G

T
C

A
T

A
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

6.
dr

b
18

2
6.

0
Y

es
Y

es
N

o
N

o
N

o
17

,1
14

T
78

T
C

C
A

T
A

A
C

T
A

G
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

7
19

0
6.

2
0.

25
-3

.7
5

-2
.6

9
Y

es
Y

es
N

o
N

o
N

o
12

,0
24

T
12

G
T

A
T

G
C

G
C

T
G

T
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

8
21

4
7.

0
0.

23
-3

.8
1

-2
.6

1
Y

es
Y

es
N

o
N

o
N

o
17

,8
36

T
12

T
G

T
G

A
G

C
A

C
G

G
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

9
24

4
8.

0
0.

79
-3

.9
2

-2
.1

1
Y

es
Y

es
N

o
N

o
Y

es
M

ac
ro

lid
es

16
,4

35
T

12
G

A
C

T
G

A
T

C
A

T
C

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

10
27

5
9.

0
0.

13
-4

.3
4

-2
.8

5
Y

es
Y

es
Y

es
N

o
N

o
17

,8
80

T
78

A
C

T
C

A
C

G
G

T
A

T
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

11
30

6
10

.1
0.

4
-4

.4
1

-2
.5

4
Y

es
Y

es
N

o
N

o
N

o
15

,2
84

T
78

G
C

T
C

G
A

A
G

A
T

C
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

12
33

5
11

.0
-0

.0
5

-4
.1

6
-2

.5
7

Y
es

Y
es

Y
es

N
o

N
o

22
,4

10
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

A
T

C
A

G
G

T
G

T
G

C
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

13
36

4
12

.0
-0

.2
8

-3
.9

8
-2

.5
3

Y
es

Y
es

Y
es

N
o

N
o

27
,8

31
T

78
C

A
A

C
A

C
G

C
A

C
G

A
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 82

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

14
39

4
12

.9
-0

.7
-4

.1
4

-2
.9

Y
es

Y
es

Y
es

N
o

N
o

43
,1

75
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

T
T

A
G

T
T

C
G

C
G

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

15
42

7
14

.0
-0

.6
7

-3
.9

4
-2

.6
6

Y
es

Y
es

Y
es

N
o

N
o

27
,4

26
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

C
T

G
T

T
G

C
T

C
T

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

1
B

gt
w

7.
T

1.
m

16
45

5
14

.9
-0

.6
3

-4
.0

2
-2

.6
5

Y
es

Y
es

Y
es

N
o

N
o

23
,0

89
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

A
G

C
T

C
G

T
A

A
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

1
12

0.
4

Y
es

N
o

N
o

N
o

N
o

18
,7

13
T

34
T

T
A

T
C

A
C

G
T

G
C

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

2
30

1.
0

4.
44

-4
.5

4
-0

.9
8

Y
es

Y
es

N
o

N
o

N
o

23
,6

49
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

C
A

C
G

T
A

A
G

C
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

3
61

2.
0

3.
18

-4
.3

5
-1

.7
5

Y
es

Y
es

N
o

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

23
,8

00
T

34
C

G
G

C
G

A
T

G
T

A
C

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

4
90

3.
0

1.
63

-3
.9

5
-2

.4
2

Y
es

Y
es

N
o

N
o

N
o

6,
37

1
T

34
A

G
T

G
T

T
C

G
A

T
C

G
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

5
12

4
4.

1
1.

35
-3

.7
4

-2
.2

3
Y

es
Y

es
N

o
N

o
Y

es
C

ep
ha

lo
sp

or
in

s
17

,7
16

T
34

C
C

A
T

T
C

G
C

C
C

A
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

6
15

5
5.

1
1.

47
-4

.1
2

-2
.3

1
Y

es
Y

es
N

o
N

o
N

o
7,

02
7

T
34

G
A

T
A

G
C

T
G

T
C

T
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

6.
dr

a
17

4
5.

7
Y

es
Y

es
N

o
N

o
N

o
16

,9
72

T
78

T
G

C
G

C
T

T
G

G
A

T
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

6.
dr

b
19

1
6.

3
0.

52
-4

.2
7

-3
.0

1
Y

es
Y

es
N

o
N

o
N

o
12

,9
72

T
78

C
G

A
G

T
T

G
T

A
G

C
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

8
21

4
7.

0
0.

25
-4

.4
6

-3
.2

2
Y

es
Y

es
N

o
N

o
N

o
21

,9
70

T
R

X
G

C
T

C
A

G
T

G
C

A
G

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

9
24

4
8.

0
0.

54
-4

.4
7

-2
.8

2
Y

es
Y

es
N

o
N

o
Y

es
Pe

ni
ci

lli
n

9,
02

3
T

12
T

T
A

C
T

G
T

G
C

G
A

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

10
27

8
9.

1
-0

.6
7

-4
.7

2
-3

.7
3

Y
es

Y
es

Y
es

N
o

N
o

14
,3

78
T

78
C

C
A

T
A

G
G

G
T

T
C

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

11
30

7
10

.1
-1

.0
4

-4
.5

7
-3

.7
3

Y
es

Y
es

N
o

N
o

N
o

41
,0

23
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

T
T

A
C

A
C

C
A

A
G

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

12
33

5
11

.0
-1

.1
-4

.3
9

-3
.5

4
Y

es
Y

es
Y

es
N

o
N

o
15

,3
75

T
78

G
A

C
T

C
T

T
G

G
C

A
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

12
.d

r
34

7
11

.4
Y

es
Y

es
Y

es
Y

es
N

o
11

,5
06

T
78

T
G

A
T

C
A

G
A

A
G

A
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

13
36

4
12

.0
-0

.9
6

-4
.4

4
-3

.3
9

Y
es

Y
es

Y
es

N
o

N
o

27
,2

54
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

T
G

G
T

T
G

T
T

G
G

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

14
39

4
12

.9
-0

.8
5

-4
.3

7
-3

.1
8

Y
es

N
o

Y
es

N
o

N
o

43
,9

47
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

G
G

C
T

A
C

A
C

G
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

15
42

7
14

.0
-0

.4
-4

.3
1

-2
.7

3
Y

es
Y

es
Y

es
N

o
N

o
33

,7
28

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
C

A
T

G
G

C
T

C
T

A
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

7
B

gt
w

7.
T

2
B

gt
w

7.
T

2.
m

16
45

5
14

.9
-0

.7
1

-4
.4

2
-3

Y
es

Y
es

Y
es

N
o

N
o

17
,0

11
T

78
G

C
A

G
G

A
T

A
G

A
T

A
G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 83

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

1
15

0.
5

Y
es

N
o

N
o

N
o

N
o

17
,1

79
T

78
T

G
C

A
C

A
A

T
G

G
C

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

2
31

1.
0

-0
.3

1
-1

.9
5

-1
.8

2
Y

es
N

o
N

o
N

o
N

o
11

,5
16

T
12

C
C

T
T

A
A

G
T

C
A

G
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

3
64

2.
1

-0
.6

2
-1

.3
6

-1
.6

5
Y

es
Y

es
N

o
N

o
N

o
17

,7
56

T
12

C
T

G
C

T
A

A
C

G
C

A
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

4
90

3.
0

-0
.6

1
-1

.6
4

-1
.8

1
Y

es
Y

es
N

o
N

o
N

o
20

,6
45

T
12

T
G

C
G

G
C

A
T

C
G

A
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

5
13

0
4.

3
-0

.1
6

-1
.7

6
-1

.4
8

Y
es

Y
es

N
o

N
o

N
o

9,
59

7
T

12
A

A
G

G
A

G
C

G
C

C
T

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

5.
dr

15
4

5.
1

-0
.0

7
-1

.8
4

-1
.3

8
Y

es
Y

es
N

o
Y

es
N

o
14

,2
19

T
78

C
G

C
A

T
G

A
G

G
A

T
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

6
16

2
5.

3
Y

es
Y

es
N

o
N

o
N

o
14

,6
21

T
12

A
C

G
G

G
A

C
A

T
G

C
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

7
18

5
6.

1
-0

.0
5

-1
.5

2
-1

.0
6

Y
es

Y
es

Y
es

N
o

Y
es

M
ac

ro
lid

es
13

,1
90

T
34

T
G

T
G

C
T

G
T

G
T

A
G

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

8
21

2
7.

0
-1

.3
8

-1
.0

9
-1

.7
2

Y
es

Y
es

Y
es

N
o

N
o

14
,5

57
T

78
A

C
A

C
T

A
G

A
T

C
C

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

9
24

8
8.

1
-2

.1
4

-0
.8

1
-2

.0
5

Y
es

Y
es

Y
es

N
o

N
o

13
,9

72
T

78
C

G
A

C
T

G
T

C
T

T
A

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

10
27

3
9.

0
-1

.0
7

-1
.7

8
-1

.8
3

Y
es

N
o

Y
es

N
o

Y
es

Pe
ni

ci
lli

n
26

,9
22

T
56

 (
ru

ns
 1

 a
nd

 
2)

C
A

A
C

A
C

G
C

A
C

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

11
30

7
10

.1
-1

.5
8

-1
.2

9
-1

.8
6

Y
es

Y
es

Y
es

N
o

N
o

32
,0

47
T

56
 (

ru
ns

 1
 a

nd
 

2)
C

T
G

C
T

A
A

C
G

C
A

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

12
33

3
10

.9
-1

.5
4

-1
.0

1
-1

.6
3

Y
es

N
o

Y
es

N
o

Y
es

Pe
ni

ci
lli

n
17

,4
84

T
78

A
T

T
A

G
T

T
C

G
C

G
T

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

1
B

gt
w

8.
T

1.
m

13
36

4
12

.0
-0

.7
-0

.9
-0

.9
3

Y
es

N
o

Y
es

N
o

N
o

29
,4

41
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

T
C

G
A

T
C

T
G

T
G

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

1
15

0.
5

Y
es

N
o

N
o

N
o

N
o

17
,6

50
T

R
X

G
C

C
T

G
A

A
T

T
T

A
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

2
31

1.
0

0.
35

-3
.9

5
-3

.0
3

Y
es

N
o

N
o

N
o

N
o

25
,6

61
T

12
C

T
A

A
C

C
T

C
C

G
C

T
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

3
65

2.
1

-2
.7

-1
.9

-3
.4

4
Y

es
Y

es
N

o
N

o
N

o
21

,1
67

T
R

X
C

C
A

T
A

G
G

G
T

T
C

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

4
90

3.
0

-2
.1

4
-2

.0
7

-3
.2

3
Y

es
Y

es
N

o
N

o
Y

es
Pe

ni
ci

lli
n

14
,1

33
T

12
T

A
A

T
C

G
G

A
T

T
C

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

5
12

2
4.

0
-1

.9
2

-2
.1

7
-3

.0
9

Y
es

Y
es

N
o

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

23
,0

10
T

12
A

G
T

T
T

G
C

A
A

C
G

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

6
15

4
5.

1
-1

.6
7

-2
.2

-2
.8

4
Y

es
Y

es
N

o
N

o
N

o
28

,3
53

T
12

C
A

A
G

C
A

T
G

C
C

T
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

7
18

5
6.

1
-1

.4
4

-1
.7

9
-2

.2
9

Y
es

Y
es

Y
es

N
o

Y
es

M
ac

ro
lid

es
20

,2
60

T
12

A
T

T
A

T
A

C
C

T
C

G
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 84

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

8
21

2
7.

0
-1

.3
8

-1
.7

8
-2

.1
8

Y
es

Y
es

Y
es

N
o

N
o

16
,3

22
T

78
A

A
C

A
C

A
A

G
G

A
G

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

9
24

8
8.

1
-1

.5
7

-2
.1

6
-2

.5
Y

es
Y

es
Y

es
N

o
N

o
13

,9
12

T
78

T
A

A
C

G
C

T
T

G
G

G
T

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

10
27

3
9.

0
-1

.3
7

-2
.6

1
-2

.6
1

Y
es

N
o

Y
es

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

12
,6

74
T

78
T

G
G

C
A

T
A

C
G

G
C

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

11
30

5
10

.0
-1

.3
5

-2
.4

7
-2

.4
2

Y
es

Y
es

Y
es

N
o

N
o

30
,3

54
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

C
G

G
C

A
A

T
T

A
C

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

12
33

3
10

.9
-0

.9
6

-2
.3

6
-1

.9
8

Y
es

N
o

Y
es

N
o

Y
es

Pe
ni

ci
lli

n
17

,8
20

T
78

T
G

T
A

C
A

C
G

G
C

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

8
B

gt
w

8.
T

2
B

gt
w

8.
T

2.
m

13
36

6
12

.0
-0

.6
4

-2
.2

9
-1

.6
6

Y
es

N
o

Y
es

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

11
,6

07
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

C
T

C
A

C
G

G
T

A
T

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

2
37

1.
2

1.
89

-4
.0

8
-2

.2
1

Y
es

N
o

N
o

N
o

N
o

23
,0

67
T

34
G

G
A

G
G

T
T

A
T

C
C

G
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

3
63

2.
1

2.
3

-4
.9

-2
.8

9
Y

es
N

o
N

o
N

o
N

o
18

,3
74

T
34

C
G

C
A

T
G

A
G

G
A

T
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

4
93

3.
1

0.
65

-4
.6

7
-3

.8
Y

es
Y

es
N

o
N

o
N

o
22

,9
59

T
12

A
G

G
C

T
A

C
A

C
G

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

5
12

0
3.

9
0.

91
-4

.5
9

-3
.4

4
Y

es
Y

es
N

o
N

o
N

o
20

,1
65

T
12

T
A

G
G

A
T

T
G

C
T

C
G

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

6
15

1
5.

0
-0

.3
1

-4
.1

4
-3

.6
4

Y
es

Y
es

N
o

N
o

Y
es

C
ep

ha
lo

sp
or

in
s

15
,7

88
T

78
C

C
T

A
G

T
A

C
T

G
A

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

7
18

5
6.

1
0.

85
-4

.7
8

-3
.2

9
Y

es
Y

es
N

o
Y

es
N

o
17

,9
46

T
78

C
C

T
C

T
C

G
T

G
A

T
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

8
21

1
6.

9
0.

44
-4

.5
3

-3
.1

5
Y

es
Y

es
Y

es
N

o
N

o
23

,3
77

T
R

X
C

C
A

T
A

C
A

T
A

G
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

9
24

5
8.

0
-0

.9
3

-3
.5

3
-3

.0
8

N
o

Y
es

Y
es

N
o

Y
es

Pe
ni

ci
lli

n
12

,3
79

T
78

A
T

G
T

G
G

G
A

C
C

C
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

10
27

3
9.

0
-0

.6
6

-3
.7

9
-2

.9
9

N
o

N
o

Y
es

N
o

N
o

32
,5

43
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

C
C

T
C

T
G

T
C

G
A

C
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

11
30

4
10

.0
-1

.0
2

-3
.2

8
-2

.7
5

N
o

N
o

Y
es

N
o

Y
es

Pe
ni

ci
lli

n
33

,4
51

T
56

 (
ru

ns
 1

 a
nd

 
2)

G
C

T
C

A
G

T
G

C
A

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

12
33

8
11

.1
-1

.0
5

-2
.9

4
-2

.4
3

N
o

Y
es

Y
es

N
o

N
o

28
,4

81
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

C
G

G
A

G
T

G
T

T
G

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

1
B

gt
w

9.
T

1.
m

13
36

8
12

.1
-1

.6
4

-3
.1

6
-2

.9
7

N
o

N
o

Y
es

N
o

N
o

25
,8

14
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

A
T

G
C

A
C

C
A

G
T

G
A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

1
8

0.
3

Y
es

N
o

N
o

N
o

N
o

21
,2

18
T

12
C

G
A

G
A

A
G

A
G

A
A

C
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

2
37

1.
2

2.
73

-4
.5

4
-2

.0
6

Y
es

N
o

N
o

N
o

N
o

14
,5

66
T

R
X

C
C

A
T

G
C

G
A

T
A

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

3
65

2.
1

1.
01

-4
.8

-3
.6

4
Y

es
N

o
N

o
N

o
N

o
14

,2
51

T
C

P2
 (

ru
ns

 1
 

an
d 

2)
T

C
G

G
A

G
T

G
T

T
G

T
G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 85

C
oh

or
t

F
am

ily
 I

D
C

hi
ld

 I
D

F
ec

al
 S

am
pl

e 
ID

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 

th
e

ti
m

e 
of

 s
am

pl
e

co
lle

ct
io

n3

A
nt

ib
io

ti
cs

w
it

hi
n 

7 
da

ys
pr

io
r 

to
 

sa
m

pl
e

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

) 
4

N
um

be
r 

of
 

hi
gh

qu
al

it
y 

V
4-

16
S

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 R
un

ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

F
or

m
ul

a1
So

lid
 F

oo
ds

2

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

2.
dr

71
2.

3
Y

es
N

o
N

o
Y

es
N

o
22

,0
42

T
78

C
A

C
C

A
C

G
G

A
A

A
C

A

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

4
94

3.
1

1.
86

-5
.1

3
-3

.4
3

Y
es

Y
es

N
o

N
o

N
o

13
,9

98
T

12
T

C
G

A
G

G
A

C
T

G
C

A
T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

5
12

1
4.

0
1.

66
-5

.2
8

-3
.5

9
Y

es
Y

es
N

o
N

o
N

o
16

,4
32

T
12

G
C

T
G

A
T

G
A

G
C

T
G

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

6
15

1
5.

0
2.

13
-5

.0
4

-2
.8

2
Y

es
Y

es
N

o
N

o
N

o
12

,3
83

T
78

G
T

C
T

A
C

A
C

A
C

A
T

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

7
18

5
6.

1
0.

62
-4

.1
2

-2
.7

8
Y

es
Y

es
N

o
Y

es
N

o
14

,3
06

T
78

A
T

C
G

C
T

C
G

A
G

G
A

T

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

8
21

1
6.

9
1.

24
-4

.2
3

-2
.2

1
Y

es
Y

es
Y

es
N

o
N

o
13

,6
56

T
78

G
T

A
C

C
T

A
A

T
T

G
C

G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

9
24

3
8.

0
0.

06
-3

.2
4

-2
.0

8
N

o
Y

es
Y

es
N

o
N

o
20

,7
83

T
78

C
T

A
G

A
T

T
T

G
C

C
A

C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

10
27

3
9.

0
-0

.1
8

-3
.2

9
-2

.2
N

o
N

o
Y

es
N

o
Y

es
Pe

ni
ci

lli
n

17
,8

26
T

78
A

T
A

C
C

T
T

C
G

G
T

A
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

11
30

4
10

.0
-0

.5
6

-2
.8

4
-2

.0
7

N
o

N
o

Y
es

N
o

N
o

13
,5

63
T

56
 (

ru
ns

 1
 a

nd
 

2)
T

C
T

T
C

C
G

C
T

A
C

T
G

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

12
33

6
11

.0
-0

.4
2

-3
.1

8
-2

.1
2

N
o

N
o

Y
es

N
o

N
o

32
,1

45
T

56
 (

ru
ns

 1
 a

nd
 

2)
A

G
A

G
C

C
T

A
C

G
T

T
C

H
ea

lth
y 

T
w

in
s 

&
 

T
ri

pl
et

s
B

gt
w

9
B

gt
w

9.
T

2
B

gt
w

9.
T

2.
m

13
36

8
12

.1
-0

.8
6

-2
.8

5
-2

.1
7

N
o

N
o

Y
es

N
o

N
o

30
,1

32
T

56
 (

ru
ns

 1
 a

nd
 

2)
G

A
A

T
A

G
A

G
C

C
A

A
G

1 Fo
rm

ul
a 

re
fe

rs
 to

 p
ow

de
re

d 
an

d/
or

 li
qu

id
 c

ow
’s

 m
ilk

2 So
lid

 f
oo

ds
 r

ef
er

s 
to

 r
ic

e,
 a

tt
a 

po
w

de
r 

(w
he

at
-d

er
iv

ed
) 

an
d/

or
 f

am
ily

 f
oo

ds

3 D
ia

rr
he

a 
re

fe
rs

 to
 th

e 
pe

ri
od

 w
ith

in
 th

e 
pr

ec
ed

in
g 

7 
da

ys
 a

nd
/o

r 
at

 th
e 

tim
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n

4 A
nt

ib
io

tic
 u

sa
ge

 w
ith

in
 th

e 
pr

ec
ed

in
g 

7 
da

ys
 a

nd
/o

r 
at

 th
e 

tim
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n;
 s

pe
ci

fi
c 

an
tib

io
tic

s 
or

 c
la

ss
 o

f 
an

tib
io

tic
s 

is
 in

di
ca

te
d 

ba
se

d 
on

 in
fo

rm
at

io
n 

th
at

 w
as

 a
va

ila
bl

e 
in

 th
e 

re
co

rd
ed

 m
et

ad
at

a

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 86

T
ab

le
 E

D
3

In
fo

rm
at

io
n 

as
so

ci
at

ed
 w

ith
 f

ec
al

 s
am

pl
es

 c
ol

le
ct

ed
 f

ro
m

 p
ar

en
ts

 in
 tw

in
s 

an
d 

tr
ip

le
ts

 b
ir

th
 c

oh
or

t

F
am

ily
 I

D
P

er
so

n 
ID

F
am

ily
m

em
be

rs
hi

p
F

ec
al

 S
am

pl
e

ID
A

ge
 o

f 
su

bj
ec

t
at

 t
im

e 
of

 f
ec

al
sa

m
pl

e
co

lle
ct

io
n,

ye
ar

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
m

on
th

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
da

ys

N
um

be
r 

of
hi

gh
 q

ua
lit

y
V

4-
16

S
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
 S

eq
ue

nc
in

g 
R

un
ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e 

se
qu

en
ce

B
gt

w
1

B
gt

w
1.

F
Fa

th
er

B
gt

w
1.

F.
m

1
33

.0
1

5
17

,2
66

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

G
G

A
T

C
G

T
A

A
T

A
C

B
gt

w
1

B
gt

w
1.

F
Fa

th
er

B
gt

w
1.

F.
m

4
33

.3
4

93
13

,5
99

T
12

C
G

C
T

C
G

A
A

G
A

T
T

C

B
gt

w
1

B
gt

w
1.

F
Fa

th
er

B
gt

w
1.

F.
m

7
33

.5
7

18
4

18
,4

11
T

12
G

T
T

C
T

C
C

A
T

C
A

C
A

B
gt

w
1

B
gt

w
1.

F
Fa

th
er

B
gt

w
1.

F.
m

10
33

.8
10

27
4

18
,3

54
T

12
C

G
C

G
T

C
C

A
T

G
A

A
T

B
gt

w
1

B
gt

w
1.

F
Fa

th
er

B
gt

w
1.

F.
m

12
34

.0
12

36
9

33
,5

06
T

12
A

G
A

C
T

A
C

C
C

G
T

T
G

B
gt

w
1

B
gt

w
1.

F
Fa

th
er

B
gt

w
1.

F.
m

16
34

.3
16

45
9

22
,4

06
T

12
G

A
A

C
C

G
C

A
T

A
A

G
T

B
gt

w
2

B
gt

w
2.

F
Fa

th
er

B
gt

w
2.

F.
m

4
26

.3
4

95
14

,8
37

T
34

C
A

T
G

C
T

G
C

A
A

C
A

C

B
gt

w
2

B
gt

w
2.

F
Fa

th
er

B
gt

w
2.

F.
m

10
26

.5
10

27
6

9,
18

5
T

34
A

T
T

C
G

A
T

G
C

C
G

C
A

B
gt

w
3

B
gt

w
3.

F
Fa

th
er

B
gt

w
3.

F.
m

1
40

.0
1

8
11

,1
54

T
12

A
T

A
A

C
G

T
G

T
G

T
G

C

B
gt

w
3

B
gt

w
3.

F
Fa

th
er

B
gt

w
3.

F.
m

4
40

.3
4

92
10

,8
54

T
34

A
G

A
C

G
C

A
C

T
A

A
C

T

B
gt

w
3

B
gt

w
3.

F
Fa

th
er

B
gt

w
3.

F.
m

7
40

.5
7

17
9

34
,1

47
T

78
T

A
C

C
T

G
T

C
C

T
T

T
C

B
gt

w
3

B
gt

w
3.

F
Fa

th
er

B
gt

w
3.

F.
m

10
40

.8
10

27
4

15
,3

16
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

T
C

T
G

T
C

A
G

T
G

A
C

C

B
gt

w
3

B
gt

w
3.

F
Fa

th
er

B
gt

w
3.

F.
m

13
41

.0
13

36
7

22
,1

78
T

12
A

G
C

A
A

C
A

C
C

A
T

C
C

B
gt

w
3

B
gt

w
3.

F
Fa

th
er

B
gt

w
3.

F.
m

16
41

.3
16

45
8

30
,8

45
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

A
C

A
T

A
C

C
G

T
G

A
G

T

B
gt

w
4

B
gt

w
4.

F
Fa

th
er

B
gt

w
4.

F.
m

1
23

.0
1

5
27

,5
58

T
12

C
G

C
T

G
T

A
C

G
G

A
T

T

B
gt

w
4

B
gt

w
4.

F
Fa

th
er

B
gt

w
4.

F.
m

4
23

.3
4

92
18

,1
37

T
34

C
A

C
C

T
T

A
C

A
C

C
T

T

B
gt

w
4

B
gt

w
4.

F
Fa

th
er

B
gt

w
4.

F.
m

7
23

.5
7

18
7

18
,6

74
T

34
C

A
T

A
A

T
T

G
C

C
G

A
G

B
gt

w
4

B
gt

w
4.

F
Fa

th
er

B
gt

w
4.

F.
m

10
23

.8
10

27
2

23
,4

17
T

56
 (

ru
ns

 1
 a

nd
 2

)
C

G
A

A
T

A
C

C
A

A
G

T
C

B
gt

w
4

B
gt

w
4.

F
Fa

th
er

B
gt

w
4.

F.
m

13
24

.0
13

36
5

23
,8

90
T

56
 (

ru
ns

 1
 a

nd
 2

)
C

G
A

A
C

A
C

T
T

T
G

G
A

B
gt

w
5

B
gt

w
5.

F
Fa

th
er

B
gt

w
5.

F.
m

1
38

.0
1

4
18

,0
85

T
12

T
G

C
C

T
G

T
C

T
G

C
A

A

B
gt

w
5

B
gt

w
5.

F
Fa

th
er

B
gt

w
5.

F.
m

4
38

.3
4

94
25

,1
38

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

A
G

C
C

A
T

C
T

G
T

A

B
gt

w
5

B
gt

w
5.

F
Fa

th
er

B
gt

w
5.

F.
m

7
38

.5
7

19
5

14
,5

29
T

34
C

A
C

T
G

A
C

T
T

A
A

G
G

B
gt

w
5

B
gt

w
5.

F
Fa

th
er

B
gt

w
5.

F.
m

10
38

.8
10

27
4

15
,4

68
T

12
G

A
G

G
T

C
C

A
A

A
T

C
A

B
gt

w
5

B
gt

w
5.

F
Fa

th
er

B
gt

w
5.

F.
m

13
39

.0
13

36
6

17
,7

89
T

34
G

T
T

C
T

G
A

G
A

G
G

T
A

B
gt

w
6

B
gt

w
6.

F
Fa

th
er

B
gt

w
6.

F.
m

1
29

.0
1

2
14

,8
73

T
34

G
C

G
A

C
T

C
T

A
A

A
C

G

B
gt

w
6

B
gt

w
6.

F
Fa

th
er

B
gt

w
6.

F.
m

4
29

.3
4

92
19

,5
20

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
G

T
T

C
T

C
T

C
G

A
C

A
T

B
gt

w
6

B
gt

w
6.

F
Fa

th
er

B
gt

w
6.

F.
m

7
29

.5
7

18
1

16
,3

45
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
A

A
A

T
T

C
A

G
G

C

B
gt

w
6

B
gt

w
6.

F
Fa

th
er

B
gt

w
6.

F.
m

10
29

.8
10

28
6

9,
13

9
T

12
G

C
G

G
T

C
A

A
T

T
G

A
C

B
gt

w
7

B
gt

w
7.

F
Fa

th
er

B
gt

w
7.

F.
m

1
38

.0
1

14
21

,7
91

T
34

A
C

G
C

C
A

T
T

G
T

G
C

A

B
gt

w
7

B
gt

w
7.

F
Fa

th
er

B
gt

w
7.

F.
m

4
38

.3
4

91
12

,7
30

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

T
G

C
C

G
T

A
T

G
C

C
A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 87

F
am

ily
 I

D
P

er
so

n 
ID

F
am

ily
m

em
be

rs
hi

p
F

ec
al

 S
am

pl
e

ID
A

ge
 o

f 
su

bj
ec

t
at

 t
im

e 
of

 f
ec

al
sa

m
pl

e
co

lle
ct

io
n,

ye
ar

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
m

on
th

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
da

ys

N
um

be
r 

of
hi

gh
 q

ua
lit

y
V

4-
16

S
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
 S

eq
ue

nc
in

g 
R

un
ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e 

se
qu

en
ce

B
gt

w
7

B
gt

w
7.

F
Fa

th
er

B
gt

w
7.

F.
m

7
38

.5
7

19
0

13
,1

23
T

12
C

G
A

A
C

A
C

T
T

T
G

G
A

B
gt

w
8

B
gt

w
8.

F
Fa

th
er

B
gt

w
8.

F.
m

1
40

.0
1

18
14

,2
89

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

T
C

T
G

C
A

C
T

G
A

G
C

B
gt

w
8

B
gt

w
8.

F
Fa

th
er

B
gt

w
8.

F.
m

4
40

.3
4

92
18

,0
75

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
T

A
G

T
G

T
T

T
C

G
G

A
C

B
gt

w
8

B
gt

w
8.

F
Fa

th
er

B
gt

w
8.

F.
m

7
40

.5
7

18
5

29
,6

74
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

A
T

C
G

T
G

C
G

T
G

T
T

G

B
gt

w
8

B
gt

w
8.

F
Fa

th
er

B
gt

w
8.

F.
m

13
41

.0
13

37
4

29
,5

93
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

G
T

A
C

C
G

A
A

G
G

T
A

T

B
gt

w
9

B
gt

w
9.

F
Fa

th
er

B
gt

w
9.

F.
m

1
28

.0
1

8
16

,7
69

T
34

C
T

G
G

C
T

T
T

C
T

A
T

C

B
gt

w
9

B
gt

w
9.

F
Fa

th
er

B
gt

w
9.

F.
m

4
28

.3
4

93
8,

31
1

T
12

C
A

T
T

G
A

C
C

G
G

T
C

A

B
gt

w
9

B
gt

w
9.

F
Fa

th
er

B
gt

w
9.

F.
m

7
28

.5
7

18
5

25
,3

11
T

56
 (

ru
ns

 1
 a

nd
 2

)
C

A
G

C
T

A
T

G
T

A
T

G
G

B
gt

w
9

B
gt

w
9.

F
Fa

th
er

B
gt

w
9.

F.
m

10
28

.8
10

27
8

20
,8

09
T

56
 (

ru
ns

 1
 a

nd
 2

)
C

A
C

T
T

C
C

A
A

C
T

T
C

B
gt

w
9

B
gt

w
9.

F
Fa

th
er

B
gt

w
9.

F.
m

13
29

.0
13

36
7

26
,0

44
T

56
 (

ru
ns

 1
 a

nd
 2

)
C

A
T

G
G

C
T

G
T

C
A

G
T

B
gt

w
10

B
gt

w
10

.F
Fa

th
er

B
gt

w
10

.F
.m

1
32

.0
1

2
20

,9
23

T
12

T
C

T
T

A
G

G
C

A
T

G
T

G

B
gt

w
10

B
gt

w
10

.F
Fa

th
er

B
gt

w
10

.F
.m

4
32

.3
4

92
14

,1
48

T
34

A
T

A
A

G
G

C
A

T
C

G
C

T

B
gt

w
10

B
gt

w
10

.F
Fa

th
er

B
gt

w
10

.F
.m

7
32

.5
7

19
1

14
,1

61
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

A
T

G
G

T
C

G
C

A
T

C
G

T

B
gt

w
10

B
gt

w
10

.F
Fa

th
er

B
gt

w
10

.F
.m

10
32

.8
10

27
5

25
,8

13
T

56
 (

ru
ns

 1
 a

nd
 2

)
A

C
A

T
C

C
C

T
C

T
A

C
T

B
gt

w
10

B
gt

w
10

.F
Fa

th
er

B
gt

w
10

.F
.m

13
33

.0
13

36
5

38
,1

75
T

56
 (

ru
ns

 1
 a

nd
 2

)
T

A
G

C
G

G
A

G
G

T
T

A
G

B
gt

w
11

B
gt

w
11

.F
Fa

th
er

B
gt

w
11

.F
.m

1
26

.0
1

4
23

,2
37

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
G

C
A

C
T

C
A

T
C

A
T

T
C

B
gt

w
11

B
gt

w
11

.F
Fa

th
er

B
gt

w
11

.F
.m

4
26

.3
4

88
28

,7
77

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
T

G
C

G
C

T
G

A
A

T
G

T

B
gt

w
12

B
gt

w
12

.F
Fa

th
er

B
gt

w
12

.F
.m

1
25

.0
1

7
23

,1
15

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
G

A
C

T
T

G
G

T
G

T
A

A
G

B
gt

w
12

B
gt

w
12

.F
Fa

th
er

B
gt

w
12

.F
.m

4
25

.3
4

94
22

,3
96

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
T

C
C

T
C

G
A

G
C

G
A

T

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
1

25
.0

1
5

12
,0

57
T

34
G

C
C

G
A

G
G

T
A

T
A

A
T

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
3

25
.2

3
64

15
,5

00
T

34
C

G
C

T
G

T
G

A
T

T
C

G
A

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
4

25
.3

4
92

22
,6

99
T

34
T

A
C

G
G

C
G

T
T

A
T

G
T

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
5

25
.3

5
12

4
14

,5
12

T
34

C
T

A
A

C
G

C
T

G
T

G
T

G

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
6

25
.5

6
16

7
15

,9
21

T
34

T
A

C
C

C
A

T
A

C
A

G
C

C

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
7

25
.5

7
18

8
19

,1
37

T
12

T
A

C
C

A
T

A
G

C
T

C
C

G

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
8

25
.6

8
21

6
37

,3
09

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
G

C
G

A
T

A
T

A
T

C
G

C

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
9

25
.7

9
24

3
18

,4
28

T
34

A
G

A
G

A
T

C
G

C
C

T
A

T

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
10

25
.8

10
27

4
15

,1
02

T
34

C
A

T
T

G
A

C
C

G
G

T
C

A

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
11

25
.8

11
30

5
13

,3
93

T
34

C
A

A
T

G
A

C
C

T
C

G
T

G

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
12

25
.9

12
33

8
19

,0
50

T
34

A
C

T
G

A
A

G
G

G
C

G
A

A

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
13

26
.0

13
36

5
19

,3
74

T
12

G
A

A
G

A
C

A
G

C
T

A
T

C

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
14

26
.1

14
39

7
19

,4
39

T
12

T
C

A
T

T
C

G
T

G
G

C
G

T

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
15

26
.2

15
42

6
22

,9
49

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

G
G

T
T

C
G

G
T

C
C

A
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 88

F
am

ily
 I

D
P

er
so

n 
ID

F
am

ily
m

em
be

rs
hi

p
F

ec
al

 S
am

pl
e

ID
A

ge
 o

f 
su

bj
ec

t
at

 t
im

e 
of

 f
ec

al
sa

m
pl

e
co

lle
ct

io
n,

ye
ar

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
m

on
th

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
da

ys

N
um

be
r 

of
hi

gh
 q

ua
lit

y
V

4-
16

S
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
 S

eq
ue

nc
in

g 
R

un
ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e 

se
qu

en
ce

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
16

26
.2

16
45

6
10

,2
27

T
12

A
T

G
C

A
T

A
C

A
C

T
G

G

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
17

26
.3

17
48

8
23

,4
42

T
12

C
T

G
G

C
T

T
T

C
T

A
T

C

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
18

26
.4

18
51

9
18

,4
96

T
12

C
A

T
G

G
C

T
G

T
C

A
G

T

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
19

26
.5

19
55

1
18

,5
63

T
78

A
G

C
T

C
T

C
C

G
T

A
G

A

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
20

26
.6

20
57

9
20

,0
85

T
78

A
C

G
A

T
G

C
T

G
T

T
G

A

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
21

26
.7

21
61

0
18

,0
46

T
78

G
T

G
T

A
A

G
A

C
T

T
G

G

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
22

26
.8

22
63

9
16

,5
39

T
78

C
A

C
G

A
C

T
G

C
A

T
A

A

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
23

26
.8

23
66

9
14

,8
23

T
78

G
C

G
C

A
G

A
T

T
A

G
T

A

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
24

26
.9

24
70

0
15

,4
80

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
A

C
G

A
T

A
T

G
A

C

B
gt

w
1

B
gt

w
1.

M
M

ot
he

r
B

gt
w

1.
M

.m
25

27
.0

25
73

0
35

,8
42

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
C

A
C

G
G

A
C

A
T

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
1

22
.0

1
1

14
,6

45
T

R
X

A
G

C
G

T
T

C
T

A
G

C
T

G

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
2

22
.1

2
31

20
,8

41
T

34
G

C
T

C
T

G
C

C
T

A
A

T
T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
3

22
.2

3
60

15
,5

40
T

12
C

T
C

G
G

A
A

T
T

A
G

A
C

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
4

22
.3

4
94

12
,0

88
T

12
T

C
C

A
A

T
A

C
G

C
C

T
G

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
5

22
.3

5
12

3
17

,3
42

T
34

T
G

C
A

T
T

C
G

G
C

G
T

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
6

22
.4

6
15

4
12

,4
97

T
34

C
G

T
C

G
T

C
C

A
A

A
T

G

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
7

22
.5

7
18

4
33

,7
21

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
A

T
G

G
G

T
T

C
C

G
T

C

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
8

22
.6

8
21

4
13

,6
69

T
34

A
C

G
G

A
G

T
A

A
T

C
C

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
9

22
.7

9
24

0
35

,2
56

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
A

G
A

T
C

G
T

G
T

A

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
10

22
.8

10
27

5
14

,5
94

T
34

C
G

G
C

G
A

T
T

T
A

C
G

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
11

22
.8

11
30

2
13

,4
99

T
34

T
G

C
C

T
G

T
C

T
G

C
A

A

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
12

22
.9

12
33

3
13

,9
56

T
34

G
C

T
A

C
G

A
A

A
G

C
C

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
13

23
.0

13
36

7
11

,8
22

T
34

C
G

T
A

C
T

G
A

A
G

A
T

C

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
14

23
.1

14
39

9
14

,2
83

T
34

A
C

C
T

G
T

C
C

T
A

T
C

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
15

23
.2

15
42

6
21

,6
08

T
12

T
G

T
C

G
C

C
G

T
A

C
A

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
16

23
.3

16
45

8
20

,7
07

T
34

T
A

A
G

G
G

C
G

C
T

G
A

A

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
17

23
.3

17
49

1
21

,3
04

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
T

G
T

T
C

T
G

G
G

A

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
18

23
.4

18
51

8
18

,0
54

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

G
A

T
G

T
G

G
T

G
T

T
A

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
19

23
.5

19
54

7
21

,5
50

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
T

C
A

G
T

T
C

T
C

G
T

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
20

23
.6

20
58

1
24

,2
39

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
A

A
A

T
T

C
A

G
G

C

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
21

23
.7

21
60

9
18

,4
56

T
78

C
G

T
T

C
C

T
C

C
A

T
T

A

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
22

23
.8

22
63

9
23

,1
39

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
A

G
C

A
T

G
T

C
C

C
G

T

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
23

23
.8

23
66

8
18

,4
01

T
78

A
G

C
A

C
A

C
C

T
G

A
T

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 89

F
am

ily
 I

D
P

er
so

n 
ID

F
am

ily
m

em
be

rs
hi

p
F

ec
al

 S
am

pl
e

ID
A

ge
 o

f 
su

bj
ec

t
at

 t
im

e 
of

 f
ec

al
sa

m
pl

e
co

lle
ct

io
n,

ye
ar

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
m

on
th

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
da

ys

N
um

be
r 

of
hi

gh
 q

ua
lit

y
V

4-
16

S
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
 S

eq
ue

nc
in

g 
R

un
ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e 

se
qu

en
ce

B
gt

w
2

B
gt

w
2.

M
M

ot
he

r
B

gt
w

2.
M

.m
24

23
.9

24
70

2
22

,5
41

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
C

T
G

C
T

A
T

T
C

C
T

C

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
1

30
.0

1
8

18
,1

68
T

56
 (

ru
ns

 1
 a

nd
 2

)
A

C
T

C
A

C
A

A
C

C
G

T
G

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
2

30
.1

2
32

15
,0

01
T

34
A

T
A

T
G

A
A

C
G

T
C

C
G

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
3

30
.2

3
61

12
,8

32
T

34
G

A
C

T
T

T
G

C
T

T
T

G
C

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
4

30
.3

4
92

15
,9

85
T

34
G

A
A

G
T

G
G

C
T

A
T

C
C

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
5

30
.3

5
12

3
17

,6
52

T
34

G
C

C
A

G
A

T
A

T
A

G
C

A

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
6

30
.4

6
15

1
17

,9
53

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
T

C
A

C
T

G
G

T
G

C
A

T
A

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
7

30
.5

7
17

8
17

,5
06

T
34

G
T

T
C

T
C

C
A

T
C

A
C

A

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
8

30
.6

8
21

3
7,

34
1

T
12

A
C

A
A

C
T

C
C

C
G

T
G

A

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
9

30
.7

9
24

0
16

,5
99

T
34

T
C

G
A

G
C

T
G

T
T

A
C

C

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
10

30
.8

10
27

4
24

,9
01

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

C
G

A
G

A
C

T
G

A
T

T

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
11

30
.8

11
30

4
19

,9
20

T
34

A
G

C
C

G
T

A
A

A
C

T
T

G

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
12

30
.9

12
34

1
15

,2
78

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
G

C
T

G
A

T
C

C
A

T
C

T
T

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
13

31
.0

13
36

7
30

,3
79

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
G

C
A

G
A

A
A

T
G

T
G

T
C

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
14

31
.1

14
40

0
26

,5
37

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

G
C

A
C

A
C

C
T

G
A

T
A

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
15

31
.2

15
43

0
14

,2
44

T
12

A
T

C
T

C
T

A
C

C
A

C
T

C

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
16

31
.3

16
45

9
22

,6
55

T
12

G
A

T
A

A
C

A
T

G
T

G
C

G

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
17

31
.3

17
48

7
32

,5
62

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

C
T

C
C

T
T

G
T

G
T

T

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
19

31
.5

19
54

9
29

,6
19

T
56

 (
ru

ns
 1

 a
nd

 2
)

G
C

T
G

A
T

C
C

A
T

C
T

T

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
20

31
.6

20
57

9
15

,8
65

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
T

G
T

T
A

A
G

C
T

G
A

C
C

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
21

31
.7

21
60

9
17

,6
11

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

A
C

T
C

C
T

T
G

T
G

T
T

B
gt

w
3

B
gt

w
3.

M
M

ot
he

r
B

gt
w

3.
M

.m
22

31
.7

22
63

8
15

,6
11

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

G
T

C
A

C
G

G
A

C
A

T
T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
1

20
.0

1
5

20
,0

06
T

34
T

A
T

T
C

G
G

T
A

G
T

G
C

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
2

20
.1

2
32

16
,0

42
T

34
A

C
G

C
A

C
T

A
C

G
C

A
T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
3

20
.2

3
61

15
,3

25
T

34
A

T
C

G
C

C
G

T
G

T
A

C
A

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
4

20
.3

4
92

22
,9

21
T

12
A

G
A

G
C

G
T

A
T

C
C

A
T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
5

20
.3

5
12

3
13

,7
27

T
34

C
G

T
T

C
C

T
C

C
A

T
T

A

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
6

20
.4

6
15

1
25

,1
98

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
G

T
A

T
C

T
G

C
G

C
G

T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
7

20
.5

7
18

1
20

,2
59

T
34

C
G

G
A

A
T

T
A

T
C

G
G

T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
8

20
.6

8
21

1
15

,4
93

T
34

T
G

C
C

A
C

G
A

C
T

T
A

C

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
9

20
.7

9
25

1
14

,5
38

T
34

C
G

C
G

T
C

C
A

T
G

A
A

T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
10

20
.8

10
27

7
16

,8
51

T
34

G
C

T
T

C
C

A
A

C
T

C
A

T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
11

20
.8

11
30

5
11

,4
67

T
34

T
G

G
C

T
G

C
A

T
A

C
T

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 90

F
am

ily
 I

D
P

er
so

n 
ID

F
am

ily
m

em
be

rs
hi

p
F

ec
al

 S
am

pl
e

ID
A

ge
 o

f 
su

bj
ec

t
at

 t
im

e 
of

 f
ec

al
sa

m
pl

e
co

lle
ct

io
n,

ye
ar

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
m

on
th

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
da

ys

N
um

be
r 

of
hi

gh
 q

ua
lit

y
V

4-
16

S
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
 S

eq
ue

nc
in

g 
R

un
ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e 

se
qu

en
ce

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
12

20
.9

12
33

4
32

,9
97

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

T
C

G
C

A
C

A
G

T
A

A

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
13

21
.0

13
36

4
20

,7
22

T
12

C
A

A
C

T
T

T
C

A
G

G
A

G

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
14

21
.1

14
39

5
13

,6
16

T
12

A
C

A
T

C
C

C
T

C
T

A
C

T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
15

21
.2

15
42

5
21

,9
43

T
12

A
T

A
C

G
A

G
C

C
C

T
A

A

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
16

21
.3

16
45

8
22

,9
91

T
78

A
C

G
G

A
G

T
A

A
T

C
C

T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
17

21
.3

17
48

7
17

,3
81

T
78

A
T

C
T

G
C

A
C

T
G

A
G

C

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
18

21
.4

18
51

7
34

,7
52

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
A

C
G

G
G

T
C

A
T

C
A

T

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
19

21
.5

19
54

7
24

,5
21

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
T

G
T

C
G

C
A

A
A

T
A

G

B
gt

w
4

B
gt

w
4.

M
M

ot
he

r
B

gt
w

4.
M

.m
20

21
.6

20
57

5
44

,1
25

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
G

C
A

A
C

A
C

C
A

T
C

C

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
1

29
.0

1
4

9,
54

0
T

34
C

A
T

T
A

T
C

G
T

C
C

C
T

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
2

29
.1

2
33

16
,2

80
T

34
C

G
A

T
C

A
T

T
C

T
C

T
C

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
3

29
.2

3
61

23
,5

52
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

A
T

A
C

T
C

G
G

G
A

A
C

T

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
4

29
.3

4
95

25
,9

03
T

12
T

A
T

G
G

G
C

G
A

A
T

G
G

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
5

29
.3

5
12

3
15

,8
80

T
34

T
A

G
G

C
A

C
A

G
T

A
G

G

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
6

29
.4

6
15

2
16

,2
14

T
34

T
A

C
C

T
G

T
C

C
T

T
T

C

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
7

29
.5

7
18

1
20

,9
84

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

A
C

T
A

G
T

T
C

A
G

G

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
8

29
.6

8
21

8
13

,0
08

T
34

C
G

A
A

A
T

G
C

T
A

C
G

T

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
9

29
.7

9
24

8
21

,6
53

T
34

G
C

A
T

C
A

A
G

C
A

T
A

G

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
10

29
.8

10
27

7
13

,5
82

T
34

G
C

G
A

A
A

C
T

A
C

G
T

A

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
11

29
.8

11
31

0
14

,6
21

T
12

C
G

G
T

T
C

C
A

T
T

A
G

G

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
12

29
.9

12
34

1
18

,7
44

T
34

T
C

G
A

T
A

G
G

C
C

T
T

A

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
13

30
.0

13
36

5
15

,7
53

T
34

G
C

A
G

T
C

G
T

T
A

A
G

A

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
14

30
.1

14
39

6
21

,8
82

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
T

C
G

A
C

A
T

C
T

C
T

T

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
15

30
.2

15
42

9
17

,0
27

T
12

C
A

G
C

A
G

A
A

C
A

T
C

T

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
16

30
.3

16
45

8
14

,4
96

T
78

G
C

A
C

T
C

A
T

C
A

T
T

C

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
17

30
.4

17
49

3
14

,0
10

T
78

A
C

G
C

T
G

T
G

G
A

T
T

A

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
18

30
.4

18
51

4
18

,5
06

T
78

T
A

C
C

C
A

T
A

C
A

G
C

C

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
19

30
.5

19
54

8
19

,2
02

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

G
C

A
G

A
A

C
A

T
C

T

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
20

30
.6

20
57

8
22

,3
58

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
T

C
A

C
C

T
C

C
T

T
G

T

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
21

30
.7

21
61

3
41

,8
54

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
C

A
T

T
C

G
T

G
G

C
G

T

B
gt

w
5

B
gt

w
5.

M
M

ot
he

r
B

gt
w

5.
M

.m
22

30
.8

22
64

0
14

,8
99

T
78

A
C

C
G

T
G

A
C

A
A

C
T

C

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
1

18
.0

1
6

21
,1

34
T

12
A

T
G

T
G

G
C

T
C

G
T

G
T

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
2

18
.1

2
35

22
,5

61
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

A
C

G
A

T
G

C
T

G
T

T
G

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 91

F
am

ily
 I

D
P

er
so

n 
ID

F
am

ily
m

em
be

rs
hi

p
F

ec
al

 S
am

pl
e

ID
A

ge
 o

f 
su

bj
ec

t
at

 t
im

e 
of

 f
ec

al
sa

m
pl

e
co

lle
ct

io
n,

ye
ar

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
m

on
th

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
da

ys

N
um

be
r 

of
hi

gh
 q

ua
lit

y
V

4-
16

S
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
 S

eq
ue

nc
in

g 
R

un
ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e 

se
qu

en
ce

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
3

18
.2

3
63

12
,0

71
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

A
T

G
G

G
T

C
C

C
A

C
A

T

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
4

18
.3

4
92

15
,0

84
T

12
C

T
T

G
G

C
T

C
T

A
T

T
C

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
6

18
.4

6
15

2
8,

10
5

T
12

T
G

G
T

C
T

C
C

T
A

C
A

G

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
7

18
.5

7
18

2
24

,7
08

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
G

T
G

C
A

G
C

A
A

G
A

T
T

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
8

18
.6

8
21

2
25

,7
75

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
T

G
C

A
G

T
C

C
T

C
G

A

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
9

18
.7

9
24

6
31

,3
01

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

G
A

G
A

G
C

A
A

C
A

G
A

B
gt

w
6

B
gt

w
6.

M
M

ot
he

r
B

gt
w

6.
M

.m
10

18
.8

10
28

6
22

,2
64

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

T
T

A
G

A
G

C
C

A
T

G
C

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
1

32
.0

1
12

12
,6

20
T

34
C

G
G

T
T

C
C

A
T

T
A

G
G

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
2

32
.1

2
32

12
,8

95
T

34
A

T
G

T
G

G
C

T
C

G
T

G
T

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
3

32
.2

3
61

14
,6

22
T

34
C

G
C

G
T

T
G

C
A

A
A

C
T

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
4

32
.2

4
90

15
,9

04
T

12
T

G
A

G
A

G
T

C
C

A
C

T
T

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
5

32
.3

5
12

5
13

,7
28

T
34

A
T

T
G

G
G

C
C

A
C

A
T

A

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
6

32
.5

6
16

7
25

,8
99

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

G
A

T
T

A
T

C
G

A
C

G
A

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
7

32
.5

7
18

9
16

,1
71

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

T
C

C
T

C
G

A
G

C
G

A
T

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
8

32
.6

8
21

4
21

,0
54

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

G
C

A
A

T
T

A
G

G
T

A
C

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
9

32
.7

9
24

4
16

,0
54

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

G
C

C
A

A
C

A
A

C
C

A
T

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
10

32
.8

10
27

5
16

,9
72

T
78

T
A

G
T

G
T

T
T

C
G

G
A

C

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
11

32
.8

11
30

7
18

,6
22

T
78

T
C

G
T

A
C

T
C

T
C

G
A

G

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
12

32
.9

12
33

6
17

,1
14

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
T

G
C

C
G

T
A

T
G

C
C

A

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
13

33
.0

13
36

4
24

,9
08

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

G
C

T
C

T
C

C
G

T
A

G
A

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
14

33
.1

14
39

7
25

,6
42

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
G

C
T

C
T

C
C

G
T

A
G

A

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
15

33
.2

15
42

7
34

,9
12

T
56

 (
ru

ns
 1

 a
nd

 2
)

G
T

G
T

G
C

G
A

T
A

A
C

A

B
gt

w
7

B
gt

w
7.

M
M

ot
he

r
B

gt
w

7.
M

.m
16

33
.2

16
45

5
26

,7
63

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
G

C
G

A
G

C
G

A
A

G
T

A

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
2

35
.1

2
35

14
,7

43
T

34
C

T
T

A
T

G
G

T
A

C
G

G
A

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
3

35
.2

3
64

12
,5

86
T

34
G

A
A

C
C

A
A

A
C

T
C

G
A

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
4

35
.2

4
90

15
,9

05
T

12
C

A
C

C
A

G
T

G
A

C
T

C
A

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
5

35
.3

5
12

2
22

,0
94

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

A
T

G
T

T
C

G
C

T
A

G

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
6

35
.4

6
15

7
11

,9
55

T
12

C
T

G
C

G
C

T
G

A
A

T
G

T

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
7

35
.5

7
18

5
12

,9
86

T
12

A
T

A
T

A
C

C
G

C
T

G
C

G

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
8

35
.6

8
21

2
24

,3
45

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

T
C

A
G

T
A

C
T

A
G

G

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
9

35
.7

9
24

7
24

,9
21

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

G
C

A
A

C
A

T
T

G
C

A

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
11

35
.8

11
30

5
18

,7
24

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
G

C
A

A
C

C
A

A
T

C

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
12

35
.9

12
33

3
22

,0
64

T
56

 (
ru

ns
 1

 a
nd

 2
)

G
A

T
C

T
A

C
C

G
A

A
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 92

F
am

ily
 I

D
P

er
so

n 
ID

F
am

ily
m

em
be

rs
hi

p
F

ec
al

 S
am

pl
e

ID
A

ge
 o

f 
su

bj
ec

t
at

 t
im

e 
of

 f
ec

al
sa

m
pl

e
co

lle
ct

io
n,

ye
ar

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
m

on
th

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
da

ys

N
um

be
r 

of
hi

gh
 q

ua
lit

y
V

4-
16

S
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
 S

eq
ue

nc
in

g 
R

un
ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e 

se
qu

en
ce

B
gt

w
8

B
gt

w
8.

M
M

ot
he

r
B

gt
w

8.
M

.m
13

36
.0

13
36

4
22

,1
14

T
78

T
G

T
A

G
A

G
G

T
A

G
A

G

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
2

20
.1

2
38

21
,3

05
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

T
G

T
T

A
T

C
G

C
A

T
G

G

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
3

20
.2

3
65

11
,0

04
T

12
T

C
T

C
A

C
C

T
A

G
G

A
A

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
4

20
.3

4
93

17
,8

98
T

12
C

T
A

C
A

C
A

A
G

T
C

G
C

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
5

20
.3

5
12

0
12

,8
83

T
12

C
G

G
T

G
A

C
T

A
G

T
T

C

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
7

20
.5

7
18

5
22

,9
36

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

C
G

T
G

C
T

T
A

G
G

C
T

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
8

20
.6

8
21

8
18

,8
03

T
78

G
C

A
G

A
A

A
T

G
T

G
T

C

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
10

20
.7

10
27

3
16

,7
32

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
A

T
T

G
A

T
C

C
G

G
T

A
G

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
12

20
.9

12
33

6
29

,9
95

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
T

G
T

A
A

C
G

C
C

G
A

T

B
gt

w
9

B
gt

w
9.

M
M

ot
he

r
B

gt
w

9.
M

.m
13

21
.0

13
36

8
19

,3
98

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
T

A
G

T
A

T
G

C
G

C
A

A

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
1

30
.0

1
3

22
,2

63
T

C
P2

 (
ru

ns
 1

 a
nd

 2
)

A
G

C
C

T
A

G
C

C
C

A
A

T

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
2

30
.1

2
33

18
,6

15
T

12
G

C
G

A
C

T
C

T
A

A
A

C
G

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
3

30
.2

3
60

22
,1

39
T

12
G

T
G

G
T

C
A

A
C

G
A

T
A

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
4

30
.3

4
93

19
,7

62
T

R
X

A
C

G
C

T
G

T
G

G
A

T
T

A

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
5

30
.3

5
12

3
15

,0
19

T
78

T
A

G
C

T
G

T
C

A
A

G
C

T

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
6

30
.4

6
15

4
24

,6
58

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
C

G
A

A
T

T
T

G
C

G

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
7

30
.5

7
18

4
18

,0
35

T
78

A
G

G
T

T
C

G
G

T
C

C
A

T

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
8

30
.6

8
21

2
19

,3
91

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
G

T
G

T
T

A
G

A
T

G
T

G

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
9

30
.7

9
24

5
38

,3
51

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
A

G
C

T
G

T
C

A
A

G
C

T

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
10

30
.7

10
27

1
26

,3
47

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
T

A
T

C
G

A
C

A
C

A
A

G

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
11

30
.8

11
30

3
31

,0
76

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
C

T
C

A
C

C
T

A
G

G
A

A

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
12

30
.9

12
33

2
27

,4
92

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

C
G

A
T

T
C

G
A

G
T

C

B
gt

w
10

B
gt

w
10

.M
M

ot
he

r
B

gt
w

10
.M

.m
13

31
.0

13
36

5
13

,6
12

T
78

C
G

T
A

A
A

T
T

C
A

G
G

C

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
1

21
.0

1
3

26
,1

61
T

56
 (

ru
ns

 1
 a

nd
 2

)
A

C
G

C
T

A
C

A
A

C
T

C
G

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
2

21
.1

2
27

33
,3

96
T

56
 (

ru
ns

 1
 a

nd
 2

)
C

G
T

A
T

T
T

C
G

G
A

C
G

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
3

21
.2

3
60

38
,3

71
T

56
 (

ru
ns

 1
 a

nd
 2

)
A

C
A

A
C

T
C

C
C

G
T

G
A

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
4

21
.2

4
88

18
,7

84
T

78
A

T
T

G
A

T
C

C
G

G
T

A
G

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
5

21
.3

5
12

0
31

,7
02

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
G

C
T

T
G

A
G

C
T

T
G

A

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
6

21
.4

6
15

1
27

,2
34

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
G

T
G

G
C

A
A

A
T

C
T

A
G

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
7

21
.5

7
19

2
18

,1
99

T
C

P2
 (

ru
ns

 1
 a

nd
 2

)
C

A
G

T
T

G
T

A
G

T
C

C
G

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
8

21
.6

8
21

6
41

,8
54

T
56

 (
ru

ns
 1

 a
nd

 2
)

G
A

C
C

G
G

T
A

T
G

T
A

C

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
9

21
.7

9
24

3
19

,8
65

T
56

 (
ru

ns
 1

 a
nd

 2
)

A
C

C
T

G
C

G
A

A
G

T
A

T

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
10

21
.8

10
27

9
16

,8
39

T
78

C
G

C
A

T
A

G
C

A
T

C
A

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 93

F
am

ily
 I

D
P

er
so

n 
ID

F
am

ily
m

em
be

rs
hi

p
F

ec
al

 S
am

pl
e

ID
A

ge
 o

f 
su

bj
ec

t
at

 t
im

e 
of

 f
ec

al
sa

m
pl

e
co

lle
ct

io
n,

ye
ar

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
m

on
th

s

A
ge

 o
f 

su
bj

ec
t’

s
ch

ild
re

n 
at

 t
he

 t
im

e
of

 s
ub

je
ct

’s
 f

ec
al

sa
m

pl
e 

co
lle

ct
io

n,
da

ys

N
um

be
r 

of
hi

gh
 q

ua
lit

y
V

4-
16

S
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
 S

eq
ue

nc
in

g 
R

un
ID

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e 

se
qu

en
ce

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
11

21
.8

11
30

6
20

,3
96

T
78

A
G

T
T

C
A

C
G

C
C

C
A

A

B
gt

w
11

B
gt

w
11

.M
M

ot
he

r
B

gt
w

11
.M

.m
12

21
.9

12
33

4
17

,4
89

T
78

T
A

C
C

A
A

T
C

T
C

G
G

C

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
1

22
.0

1
7

18
,1

05
T

56
 (

ru
ns

 1
 a

nd
 2

)
G

T
T

A
A

G
A

C
A

G
T

C
G

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
2

22
.1

2
31

38
,1

75
T

56
 (

ru
ns

 1
 a

nd
 2

)
C

A
G

T
T

G
A

G
G

C
A

T
T

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
3

22
.2

3
60

16
,3

79
T

78
C

G
G

A
T

C
G

T
A

A
T

A
C

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
4

22
.2

4
91

40
,4

46
T

56
 (

ru
ns

 1
 a

nd
 2

)
A

C
A

T
T

A
T

G
G

C
G

T
G

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
5

22
.3

5
12

5
12

,6
74

T
78

T
C

T
G

T
C

A
G

T
G

A
C

C

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
6

22
.4

6
15

8
41

,7
46

T
56

 (
ru

ns
 1

 a
nd

 2
)

T
A

A
G

G
C

G
C

T
C

C
T

T

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
7

22
.5

7
18

7
21

,4
37

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
T

A
A

T
A

C
G

G
A

T
C

G

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
8

22
.6

8
21

6
36

,9
76

T
56

 (
ru

ns
 1

 a
nd

 2
)

C
A

C
A

A
T

A
G

A
C

A
C

C

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
9

22
.7

9
24

5
15

,5
73

T
78

C
A

G
C

A
A

C
A

T
T

G
C

A

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
10

22
.8

10
28

0
16

,7
13

T
78

G
C

G
T

T
C

C
T

T
G

T
T

A

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
11

22
.9

11
31

4
16

,4
98

T
78

C
G

G
C

G
A

T
T

T
A

C
G

T

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
12

22
.9

12
34

1
15

,8
81

T
R

X
A

G
C

G
A

T
A

T
A

T
C

G
C

B
gt

w
12

B
gt

w
12

.M
M

ot
he

r
B

gt
w

12
.M

.m
13

23
.0

13
37

2
17

,6
12

T
R

X
T

C
G

T
A

A
G

A
T

G
C

C
T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 94

T
ab

le
 E

D
6

16
S 

rR
N

A
 s

eq
ue

nc
es

 a
nd

 a
nn

ot
at

io
n 

of
 a

ge
-d

is
cr

im
in

at
or

y 
ba

ct
er

ia
l t

ax
a 

in
 o

rd
er

 o
f 

fe
at

ur
e 

im
po

rt
an

ce

R
an

k
O

rd
er

16
S 

rR
N

A
 

O
T

U
 

ID (a
s 

sh
ow

n 
in

 F
ig

. 
1)

A
ge

di
sc

ri
m

in
at

or
y

fe
at

ur
e

im
po

rt
an

ce
sc

or
e 

(m
ea

n
± 

SD
)

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)
R

ep
re

se
nt

at
iv

e 
16

S 
rR

N
A

 S
eq

ue
nc

e 
of

 t
he

 9
7%

 I
D

 O
T

U
 c

lu
st

er

1
32

67
92

9.
64

 ±
 0

.2
9

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;F
ae

ca
lib

ac
te

ri
um

;F
ae

ca
lib

ac
te

ri
um

_p
ra

us
ni

tz
ii

A
A

C
G

T
A

G
G

T
C

A
C

A
A

G
C

G
T

T
G

T
C

C
G

G
A

A
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

A
G

C
G

C
A

G
G

C
G

G
G

A
G

A
A

C
A

A
G

T
T

G
G

A
A

G
T

G
A

A
A

T
C

C
A

T
G

G
G

C
T

C
A

A
C

C
C

A
T

G
A

A
C

T
G

C
T

T
T

C
A

A
A

A
C

T
G

T
T

T
T

T
C

T
T

G
A

G
T

A
G

T
G

C
A

G
A

G
G

T
A

G
G

C
G

G
A

A
T

T
C

C
C

G
G

T
G

T
A

G
C

G
G

T
G

G
A

A
T

G
C

G
T

A
G

A
T

A
T

C
G

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

C
T

A
C

T
G

G
G

C
A

C
C

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

T
G

T
G

G
G

T
A

G
C

A
A

A
C

A
G

G

2
18

98
27

7.
21

 ±
 0

.3
8

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A
T

A
C

G
T

A
G

G
G

G
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

T
G

T
A

A
A

G
G

G
A

G
C

G
T

A
G

A
C

G
G

T
G

T
G

G
C

A
A

G
T

C
T

G
A

T
G

T
G

A
A

A
G

G
C

A
T

G
G

G
C

T
C

A
A

C
C

T
G

T
G

G
A

C
T

G
C

A
T

T
G

G
A

A
A

C
T

G
T

C
A

T
A

C
T

T
G

A
G

T
G

C
C

G
G

A
G

G
G

G
T

A
A

G
C

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
A

C
T

G
G

A
C

G
G

T
A

A
C

T
G

A
C

G
T

T
G

A
G

G
C

T
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

3
47

06
63

3.
89

 ±
 0

.2
2

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s;
L

ac
to

ba
ci

llu
s_

ru
m

in
is

T
A

C
G

T
A

G
G

T
G

G
C

G
A

G
C

G
T

T
G

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

G
G

A
A

C
G

C
A

G
G

C
G

G
T

C
T

T
T

T
A

A
G

T
C

T
G

A
T

G
T

G
A

A
A

G
C

C
T

T
C

G
G

C
T

T
A

A
C

C
G

A
A

G
T

A
G

T
G

C
A

T
T

G
G

A
A

A
C

T
G

G
A

A
G

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
A

G
G

A
G

A
G

T
G

G
A

A
C

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
A

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

A
G

C
G

G
C

T
C

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

T
T

C
G

A
A

A
G

C
G

T
G

G
G

T
A

G
C

A
A

A
C

A
G

G

4
19

16
87

3.
27

 ±
 0

.2
3

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;L
ac

hn
os

pi
ra

ce
ae

;D
or

ea
;D

or
ea

_l
on

gi
ca

te
na

T
A

C
G

T
A

G
G

G
G

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

A
G

C
G

T
A

G
A

C
G

G
C

A
C

G
G

C
A

A
G

C
C

A
G

A
T

G
T

G
A

A
A

G
C

C
C

G
G

G
G

C
T

C
A

A
C

C
C

C
G

G
G

A
C

T
G

C
A

T
T

T
G

G
A

A
C

T
G

C
T

G
A

G
C

T
A

G
A

G
T

G
T

C
G

G
A

G
A

G
G

C
A

A
G

T
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

T
A

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

T
T

G
C

T
G

G
A

C
G

A
T

G
A

C
T

G
A

C
G

T
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

5
72

82
0

2.
86

 ±
 0

.1
4

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
;B

if
id

ob
ac

te
ri

um
_l

on
gu

m
T

A
C

G
T

A
G

G
G

T
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
A

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
G

G
C

T
C

G
T

A
G

G
C

G
G

T
T

C
G

T
C

G
C

G
T

C
C

G
G

T
G

T
G

A
A

A
G

T
C

C
A

T
C

G
C

T
T

A
A

C
G

G
T

G
G

A
T

C
C

G
C

G
C

C
G

G
G

T
A

C
G

G
G

C
G

G
G

C
T

T
G

A
G

T
G

C
G

G
T

A
G

G
G

G
A

G
A

C
T

G
G

A
A

T
T

C
C

C
G

G
T

G
T

A
A

C
G

G
T

G
G

A
A

T
G

T
G

T
A

G
A

T
A

T
C

G
G

G
A

A
G

A
A

C
A

C
C

A
A

T
G

G
C

G
A

A
G

G
C

A
G

G
T

C
T

C
T

G
G

G
C

C
G

T
T

A
C

T
G

A
C

G
C

T
G

A
G

G
A

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
G

A
A

C
A

G
G

6
19

47
45

2.
43

 ±
 0

.1
9

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A
T

A
C

G
T

A
G

G
G

G
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

T
G

T
A

A
A

G
G

G
A

G
C

G
T

A
G

A
C

G
G

T
G

T
G

G
C

A
A

G
T

C
T

G
A

T
G

T
G

A
A

A
G

G
C

A
T

G
G

G
C

T
C

A
A

C
C

C
G

T
G

G
A

C
T

G
C

A
T

T
G

G
A

A
A

C
T

G
T

C
A

T
A

C
T

T
G

A
G

T
G

C
C

G
G

A
G

G
G

G
T

A
A

G
C

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
A

C
T

G
G

A
C

G
G

T
A

A
C

T
G

A
C

G
T

T
G

A
G

G
C

T
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

7
15

14
1

1.
98

 ±
 0

.1
2

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s;
L

ac
to

ba
ci

llu
s_

m
uc

os
ae

T
A

C
G

T
A

G
G

T
G

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

C
G

A
G

C
G

C
A

G
G

C
G

G
T

T
T

G
A

T
A

A
G

T
C

T
G

A
T

G
T

G
A

A
A

G
C

C
T

T
T

G
G

C
T

T
A

A
C

C
A

A
A

G
A

A
G

T
G

C
A

T
C

G
G

A
A

A
C

T
G

T
C

A
G

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
A

G
G

A
C

A
G

T
G

G
A

A
C

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

G
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
A

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

T
G

T
C

T
G

G
T

C
T

G
C

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
A

T
G

G
G

T
A

G
C

G
A

A
C

A
G

G

8
56

14
83

1.
59

 ±
 0

.1
0

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
T

A
C

G
T

A
G

G
G

T
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
A

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
G

G
C

T
C

G
T

A
G

G
C

G
G

T
T

C
G

T
C

G
C

G
T

C
C

G
G

T
G

T
G

A
A

A
G

T
C

C
A

T
C

G
C

T
T

A
A

C
G

G
T

G
G

A
T

C
C

G
C

G
C

C
G

G
G

T
A

C
G

G
G

C
G

G
G

C
T

T
G

A
G

T
G

C
G

G
T

A
G

G
G

G
A

G
A

C
T

G
G

A
A

T
T

C
C

C
G

G
T

G
T

A
A

C
G

G
T

G
G

A
A

T
G

T
G

T
A

G
A

T
A

T
C

G
G

G
A

A
G

A
A

C
A

C
C

A
A

T
G

G
C

G
A

A
G

G
C

A
G

G
T

C
T

C
T

G
G

G
C

C
G

T
T

A
C

T
G

A
C

G
C

T
G

A
G

G
A

G
C

G
G

A
A

G
C

G
T

G
G

G
G

A
G

C
G

A
A

C
A

G
G

9
21

79
96

0.
99

 ±
 0

.0
6

Fi
rm

ic
ut

es
;B

ac
ill

i;B
ac

ill
al

es
;S

ta
ph

yl
oc

oc
ca

ce
ae

;S
ta

ph
yl

oc
oc

cu
s

T
A

C
G

T
A

G
G

T
G

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

A
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

C
G

C
G

C
G

T
A

G
G

C
G

G
T

T
T

T
T

T
A

A
G

T
C

T
G

A
T

G
T

G
A

A
A

G
C

C
C

A
C

G
G

C
T

C
A

A
C

C
G

T
G

G
A

G
G

G
T

C
A

T
T

G
G

A
A

A
C

T
G

G
A

A
A

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
A

G
G

A
A

A
G

T
G

G
A

A
T

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
G

A
T

G
C

G
C

A
G

A
G

A
T

A
T

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

A
C

T
T

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

T
G

T
G

C
G

A
A

A
G

C
G

T
G

G
G

G
A

T
C

A
A

A
C

A
G

G

10
36

42
34

0.
95

 ±
 0

.1
2

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A
T

A
C

G
T

A
G

G
G

T
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

T
G

T
A

A
A

G
G

G
A

G
C

G
T

A
G

A
C

G
G

T
G

T
G

G
C

A
A

G
T

C
T

G
A

T
G

T
G

A
A

A
G

G
C

A
T

G
G

G
C

T
C

A
A

C
C

T
G

T
G

G
A

C
T

G
C

A
T

T
G

G
A

A
A

C
T

G
T

C
A

T
A

C
T

T
G

A
G

T
G

C
C

G
G

A
G

G
G

G
T

A
A

G
C

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
A

C
T

G
G

A
C

G
G

T
A

A
C

T
G

A
C

G
T

T
G

A
G

G
C

T
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

11
28

75
10

0.
92

 ±
 0

.0
8

Fi
rm

ic
ut

es
;E

ry
si

pe
lo

tr
ic

hi
;E

ry
si

pe
lo

tr
ic

ha
le

s;
E

ry
si

pe
lo

tr
ic

ha
ce

ae
;C

at
en

ib
ac

te
ri

um
;C

at
en

ib
ac

te
ri

um
_m

its
uo

ka
i

T
A

C
G

T
A

G
G

T
G

G
C

G
A

G
C

G
T

T
A

T
C

C
G

G
A

A
T

C
A

T
T

G
G

G
C

G
T

A
A

A
G

A
G

G
G

A
G

C
A

G
G

C
G

G
C

C
G

C
A

A
G

G
G

T
C

T
G

T
G

G
T

G
A

A
A

G
A

C
C

G
A

A
G

C
T

A
A

A
C

T
T

C
G

G
T

A
A

G
C

C
A

T
G

G
A

A
A

C
C

G
G

G
C

G
G

C
T

A
G

A
G

T
G

C
G

G
A

A
G

A
G

G
A

T
C

G
T

G
G

A
A

T
T

C
C

A
T

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
A

T
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
A

C
G

G
T

C
T

G
G

G
C

C
G

C
A

A
C

T
G

A
C

G
C

T
C

A
T

T
C

C
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

T
A

G
G

12
26

19
12

0.
88

 ±
 0

.1
0

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;L
ac

hn
os

pi
ra

ce
ae

;D
or

ea
;D

or
ea

_f
or

m
ic

ig
en

er
an

s
T

A
C

G
T

A
G

G
G

G
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

T
G

T
A

A
A

G
G

G
A

G
C

G
T

A
G

A
C

G
G

C
T

G
T

G
C

A
A

G
T

C
T

G
A

A
G

T
G

A
A

A
G

G
C

A
T

G
G

G
C

T
C

A
A

C
C

T
G

T
G

G
A

C
T

G
C

T
T

T
G

G
A

A
A

C
T

G
T

G
C

A
G

C
T

A
G

A
G

T
G

T
C

G
G

A
G

A
G

G
T

A
A

G
T

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
A

C
T

G
G

A
C

G
A

T
G

A
C

T
G

A
C

G
T

T
G

A
G

G
C

T
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

13
36

18
09

0.
61

 ±
 0

.1
1

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

to
rq

ue
s

T
A

C
G

T
A

T
G

G
T

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

A
G

C
G

T
A

G
A

C
G

G
A

G
T

G
G

C
A

A
G

T
C

T
G

A
T

G
T

G
A

A
A

A
C

C
C

G
G

G
G

C
T

C
A

A
C

C
C

C
G

G
G

A
C

T
G

C
A

T
T

G
G

A
A

A
C

T
G

T
C

A
A

T
C

T
A

G
A

G
T

A
C

C
G

G
A

G
A

G
G

T
A

A
G

C
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

T
A

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

T
T

A
C

T
G

G
A

C
G

G
T

A
A

C
T

G
A

C
G

T
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

14
10

87
47

0.
52

 ±
 0

.0
5

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us
;S

tr
ep

to
co

cc
us

_t
he

rm
op

hi
lu

s
T

A
C

G
T

A
G

G
T

C
C

C
G

A
G

C
G

T
T

G
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

G
C

G
G

T
T

T
G

A
T

A
A

G
T

C
T

G
A

A
G

T
T

A
A

A
G

G
C

T
G

T
G

G
C

T
C

A
A

C
C

A
T

A
G

T
T

C
G

C
T

T
T

G
G

A
A

A
C

T
G

T
C

A
A

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
G

G
G

A
G

A
G

T
G

G
A

A
T

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
G

G
A

A
C

A
C

C
G

G
T

G
G

C
G

A
A

A
G

C
G

G
C

T
C

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

G
A

A
C

A
G

G

15
53

37
85

0.
51

 ±
 0

.0
5

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
T

A
C

G
T

A
G

G
G

C
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
G

G
C

T
C

G
T

A
G

G
C

G
G

T
T

C
G

T
C

G
C

G
T

C
C

G
G

T
G

T
G

A
A

A
G

T
C

C
A

T
C

G
C

T
T

A
A

C
G

G
T

G
G

A
T

C
C

G
C

G
C

C
G

G
G

T
A

C
G

G
G

C
G

G
G

C
T

T
G

A
G

T
G

C
G

G
T

A
G

G
G

G
A

G
A

C
T

G
G

A
A

T
T

C
C

C
G

G
T

G
T

A
A

C
G

G
T

G
G

A
A

T
G

T
G

T
A

G
A

T
A

T
C

G
G

G
A

A
G

A
A

C
A

C
C

A
A

T
G

G
C

G
A

A
G

G
C

A
G

G
T

C
T

C
T

G
G

G
C

C
G

T
T

A
C

T
G

A
C

G
C

T
G

A
G

G
A

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
G

A
A

C
A

G
G

16
95

14
0.

46
 ±

 0
.0

6
Pr

ot
eo

ba
ct

er
ia

;G
am

m
ap

ro
te

ob
ac

te
ri

a;
Pa

st
eu

re
lla

le
s;

Pa
st

eu
re

lla
ce

ae
;H

ae
m

op
hi

lu
s;

H
ae

m
op

hi
lu

s_
pa

ra
in

fl
ue

nz
ae

T
A

C
G

G
A

G
G

G
T

G
C

G
A

G
C

G
T

T
A

A
T

C
G

G
A

A
T

A
A

C
T

G
G

G
C

G
T

A
A

A
G

G
G

C
A

C
G

C
A

G
G

C
G

G
T

G
A

C
T

T
A

A
G

T
G

A
G

G
T

G
T

G
A

A
A

G
C

C
C

C
G

G
G

C
T

T
A

A
C

C
T

G
G

G
A

A
T

T
G

C
A

T
T

T
C

A
T

A
C

T
G

G
G

T
C

G
C

T
A

G
A

G
T

A
C

T
T

T
A

G
G

G
A

G
G

G
G

T
A

G
A

A
T

T
C

C
A

C
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
G

A
T

G
T

G
G

A
G

G
A

A
T

A
C

C
G

A
A

G
G

C
G

A
A

G
G

C
A

G
C

C
C

C
T

T
G

G
G

A
A

T
G

T
A

C
T

G
A

C
G

C
T

C
A

T
G

T
G

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

17
56

16
36

0.
42

 ±
 0

.0
5

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us
T

A
C

G
T

A
G

G
T

C
C

C
G

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

G
C

G
G

T
T

A
G

A
T

A
A

G
T

C
T

G
A

A
G

T
T

A
A

A
G

G
C

T
G

T
G

G
C

T
T

A
A

C
C

A
T

A
G

T
A

C
G

C
T

T
T

G
G

A
A

A
C

T
G

T
T

T
A

A
C

T
T

G
A

G
T

G
C

A
A

G
A

G
G

G
G

A
G

A
G

T
G

G
A

A
T

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
G

G
A

A
C

A
C

C
G

G
T

G
G

C
G

A
A

A
G

C
G

G
C

T
C

T
C

T
G

G
C

T
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

18
31

24
61

0.
42

 ±
 0

.0
4

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;C
lo

st
ri

di
ac

ea
e;

C
lo

st
ri

di
um

T
A

C
G

T
A

G
G

G
G

G
C

T
A

G
C

G
T

T
A

T
C

C
G

G
A

A
T

T
A

C
T

G
G

G
C

G
T

A
A

A
G

G
G

T
G

C
G

T
A

G
G

T
G

G
T

T
T

C
T

T
A

A
G

T
C

A
G

A
G

G
T

G
A

A
A

G
G

C
T

A
C

G
G

C
T

C
A

A
C

C
G

T
A

G
T

A
A

G
C

C
T

T
T

G
A

A
A

C
T

G
G

G
A

A
A

C
T

T
G

A
G

T
G

C
A

G
G

A
G

A
G

G
A

G
A

G
T

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
T

G
C

G
A

A
G

G
C

G
G

C
T

C
T

C
T

G
G

A
C

T
G

T
A

A
C

T
G

A
C

A
C

T
G

A
G

G
C

A
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

19
47

01
39

0.
40

 ±
 0

.0
5

Fi
rm

ic
ut

es
;E

ry
si

pe
lo

tr
ic

hi
;E

ry
si

pe
lo

tr
ic

ha
le

s;
E

ry
si

pe
lo

tr
ic

ha
ce

ae
;u

nc
la

ss
if

ie
d_

E
ry

si
pe

lo
tr

ic
ha

ce
ae

;C
lo

st
ri

di
um

_r
am

os
um

T
A

C
G

T
A

G
G

T
G

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

A
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

A
G

G
G

A
G

C
A

G
G

C
G

G
C

A
G

C
A

A
G

G
G

T
C

T
G

T
G

G
T

G
A

A
A

G
C

C
T

G
A

A
G

C
T

T
A

A
C

T
T

C
A

G
T

A
A

G
C

C
A

T
A

G
A

A
A

C
C

A
G

G
C

A
G

C
T

A
G

A
G

T
G

C
A

G
G

A
G

A
G

G
A

T
C

G
T

G
G

A
A

T
T

C
C

A
T

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
A

T
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
A

C
G

A
T

C
T

G
G

C
C

T
G

C
A

A
C

T
G

A
C

G
C

T
C

A
G

T
C

C
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

T
A

G
G

20
18

18
34

0.
38

 ±
 0

.0
8

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;C
lo

st
ri

di
ac

ea
e;

C
lo

st
ri

di
um

T
A

C
G

T
A

G
G

G
G

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

A
G

C
G

C
A

G
A

C
G

G
C

G
A

T
G

C
A

A
G

T
C

T
G

A
A

G
T

G
A

A
A

G
C

C
C

G
G

G
G

C
T

C
A

A
C

C
C

C
G

G
G

A
C

T
G

C
T

T
T

G
G

A
A

A
C

T
G

T
A

T
G

G
C

T
A

G
A

G
T

G
C

T
G

G
A

G
A

G
G

C
A

A
G

C
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

T
A

G
G

A
A

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

T
T

G
C

T
G

G
A

C
A

G
T

A
A

C
T

G
A

C
G

T
T

C
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

21
14

80
99

0.
38

 ±
 0

.0
5

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
eu

co
no

st
oc

ac
ea

e;
W

ei
ss

el
la

;W
ei

ss
el

la
_c

ib
ar

ia
T

A
C

G
T

A
T

G
T

T
C

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

A
C

G
G

T
T

A
T

T
T

A
A

G
T

C
T

G
A

A
G

T
G

A
A

A
G

C
C

C
T

C
A

G
C

T
C

A
A

C
T

G
A

G
G

A
A

T
T

G
C

T
T

T
G

G
A

A
A

C
T

G
G

A
T

G
A

C
T

T
G

A
G

T
G

C
A

G
T

A
G

A
G

G
A

A
A

G
T

G
G

A
A

C
T

C
C

A
T

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
A

T
G

G
A

A
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
T

C
T

G
G

A
C

T
G

T
A

A
C

T
G

A
C

G
T

T
G

A
G

G
C

T
C

G
A

A
A

G
T

G
T

G
G

G
T

A
G

C
A

A
A

C
A

G
G

22
46

98
73

0.
36

 ±
 0

.0
5

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
T

A
C

G
T

A
G

G
G

T
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
A

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
G

G
C

T
C

G
T

A
G

G
C

G
G

T
T

C
G

T
C

G
C

G
T

C
C

G
G

T
G

T
G

A
A

A
G

T
C

C
A

T
C

G
C

T
T

A
A

C
G

G
T

G
G

A
T

C
T

G
C

G
C

C
G

G
G

T
A

C
G

G
G

C
G

G
G

C
T

G
G

A
G

T
G

C
G

G
T

A
G

G
G

G
A

G
A

C
T

G
G

A
A

T
T

C
C

C
G

G
T

G
T

A
A

C
G

G
T

G
G

A
A

T
G

T
G

T
A

G
A

T
A

T
C

G
G

G
A

A
G

A
A

C
A

C
C

A
A

T
G

G
C

G
A

A
G

G
C

A
G

G
T

C
T

C
T

G
G

G
C

C
G

T
T

A
C

T
G

A
C

G
C

T
G

A
G

G
A

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
G

A
A

C
A

G
G

23
18

59
51

0.
35

 ±
 0

.0
6

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

T
A

C
G

T
A

G
G

G
G

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

A
G

C
G

T
A

G
A

C
G

G
A

T
G

G
A

C
A

A
G

T
C

T
G

A
T

G
T

G
A

A
A

G
G

C
T

G
G

G
G

C
T

C
A

A
C

C
C

C
G

G
G

A
C

T
G

C
A

T
T

G
G

A
A

A
C

T
G

C
C

C
G

T
C

T
T

G
A

G
T

G
C

C
G

G
A

G
A

G
G

T
A

A
G

C
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

T
A

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

T
T

A
C

T
G

G
A

C
G

G
T

A
A

C
T

G
A

C
G

T
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

24
21

26
19

0.
31

 ±
 0

.0
4

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

A
A

C
G

T
A

G
G

G
T

G
C

A
A

G
C

G
T

T
G

T
C

C
G

G
A

A
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

A
G

C
G

C
A

G
G

C
G

G
A

C
C

G
G

C
A

A
G

T
T

G
G

A
A

G
T

G
A

A
A

A
C

T
A

T
G

G
G

C
T

C
A

A
C

C
C

A
T

A
A

A
T

T
G

C
T

T
T

C
A

A
A

A
C

T
G

C
T

G
G

C
C

T
T

G
A

G
T

A
G

T
G

C
A

G
A

G
G

T
A

G
G

T
G

G
A

A
T

T
C

C
C

G
G

T
G

T
A

G
C

G
G

T
G

G
A

A
T

G
C

G
T

A
G

A
T

A
T

C
G

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

A
C

C
T

A
C

T
G

G
G

C
A

C
C

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
A

T
G

G
G

T
A

G
C

A
A

A
C

A
G

G

25
46

98
52

0.
29

 ±
 0

.0
5

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
;B

if
id

ob
ac

te
ri

um
_b

if
id

um
T

A
C

G
T

A
G

G
G

C
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
G

G
C

T
C

G
T

A
G

G
C

G
G

C
T

C
G

T
C

G
C

G
T

C
C

G
G

T
G

T
G

A
A

A
G

T
C

C
A

T
C

G
C

T
T

A
A

C
G

G
T

G
G

A
T

C
T

G
C

G
C

C
G

G
G

T
A

C
G

G
G

C
G

G
G

C
T

G
G

A
G

T
G

C
G

G
T

A
G

G
G

G
A

G
A

C
T

G
G

A
A

T
T

C
C

C
G

G
T

G
T

A
A

C
G

G
T

G
G

A
A

T
G

T
G

T
A

G
A

T
A

T
C

G
G

G
A

A
G

A
A

C
A

C
C

G
A

T
G

G
C

G
A

A
G

G
C

A
G

G
T

C
T

C
T

G
G

G
C

C
G

T
C

A
C

T
G

A
C

G
C

T
G

A
G

G
A

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
G

A
A

C
A

G
G

26
17

01
24

0.
28

 ±
 0

.0
6

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;E
ub

ac
te

ri
ac

ea
e;

E
ub

ac
te

ri
um

;E
ub

ac
te

ri
um

_d
es

m
ol

an
s

T
A

C
G

T
A

G
G

G
A

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

C
G

C
G

C
A

G
G

C
G

G
G

C
C

G
G

C
A

A
G

T
T

G
G

A
A

G
T

G
A

A
A

T
C

T
A

T
G

G
G

C
T

T
A

A
C

C
C

A
T

A
A

A
C

T
G

C
T

T
T

C
A

A
A

A
C

T
G

C
T

G
G

T
C

T
T

G
A

G
T

G
A

T
G

G
A

G
A

G
G

C
A

G
G

C
G

G
A

A
T

T
C

C
G

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
C

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

C
T

G
C

T
G

G
A

C
A

T
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
G

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

27
18

70
10

0.
28

 ±
 0

.0
6

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;F
ae

ca
lib

ac
te

ri
um

;F
ae

ca
lib

ac
te

ri
um

_p
ra

us
ni

tz
ii

T
A

C
G

T
A

G
G

T
C

A
C

A
A

G
C

G
T

T
G

T
C

C
G

G
A

A
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

A
G

C
G

C
A

G
G

C
G

G
G

A
G

A
G

C
A

A
G

T
T

G
G

A
A

G
T

G
A

A
A

T
C

C
A

T
G

G
G

C
T

C
A

A
C

C
C

A
T

G
A

A
C

T
G

C
T

T
T

C
A

A
A

A
C

T
G

T
T

T
T

T
C

T
T

G
A

G
T

A
G

T
G

C
A

G
A

G
G

T
A

G
G

C
G

G
A

A
T

T
C

C
C

G
G

T
G

T
A

G
C

G
G

T
G

G
A

A
T

G
C

G
T

A
G

A
T

A
T

C
G

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

C
T

A
C

T
G

G
G

C
A

C
C

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

T
G

T
G

G
G

T
A

G
C

A
A

A
C

A
G

G

28
30

33
04

0.
27

 ±
 0

.0
5

B
ac

te
ro

id
et

es
;B

ac
te

ro
id

ia
;B

ac
te

ro
id

al
es

;P
re

vo
te

lla
ce

ae
;P

re
vo

te
lla

;P
re

vo
te

lla
_c

op
ri

T
A

C
G

G
A

A
G

G
T

C
C

G
G

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
T

T
T

A
A

A
G

G
G

A
G

C
G

T
A

G
G

C
C

G
G

A
G

A
T

T
A

A
G

C
G

T
G

T
T

G
T

G
A

A
A

T
G

T
A

G
A

C
G

C
T

C
A

A
C

G
T

C
T

G
C

A
C

T
G

C
A

G
C

G
C

G
A

A
C

T
G

G
T

T
T

C
C

T
T

G
A

G
T

A
C

G
C

A
C

A
A

A
G

T
G

G
G

C
G

G
A

A
T

T
C

G
T

G
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

T
T

A
G

A
T

A
T

C
A

C
G

A
A

G
A

A
C

T
C

C
G

A
T

T
G

C
G

A
A

G
G

C
A

G
C

T
C

A
C

T
G

G
A

G
C

G
C

A
A

C
T

G
A

C
G

C
T

G
A

A
G

C
T

C
G

A
A

A
G

T
G

C
G

G
G

T
A

T
C

G
A

A
C

A
G

G

29
47

05
27

0.
26

 ±
 0

.0
3

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s;
L

ac
to

ba
ci

llu
s_

re
ut

er
i

T
A

C
G

T
A

G
G

T
G

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

C
G

A
G

C
G

C
A

G
G

C
G

G
T

T
G

C
T

T
A

G
G

T
C

T
G

A
T

G
T

G
A

A
A

G
C

C
T

T
C

G
G

C
T

T
A

A
C

C
G

A
A

G
A

A
G

T
G

C
A

T
C

G
G

A
A

A
C

C
G

G
G

C
G

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
A

G
G

A
C

A
G

T
G

G
A

A
C

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

G
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
A

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

T
G

T
C

T
G

G
T

C
T

G
C

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
A

T
G

G
G

T
A

G
C

G
A

A
C

A
G

G

30
21

02
69

0.
25

 ±
 0

.0
4

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e
T

A
C

G
G

A
G

G
G

T
G

C
A

A
G

C
G

T
T

A
A

T
C

G
G

A
A

T
T

A
C

T
G

G
G

C
G

T
A

A
A

G
C

G
C

A
C

G
C

A
G

G
C

G
G

T
C

T
G

T
C

A
A

G
T

C
G

G
A

T
G

T
G

A
A

A
T

C
C

C
C

G
G

G
C

T
C

A
A

C
C

T
G

G
G

A
A

C
T

G
C

A
T

T
C

G
A

A
A

C
T

G
G

C
A

G
G

C
T

A
G

A
G

T
C

T
T

G
T

A
G

A
G

G
G

G
G

G
T

A
G

A
A

T
T

C
C

A
G

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

G
A

T
C

T
G

G
A

G
G

A
A

T
A

C
C

G
G

T
G

G
C

G
A

A
G

G
C

G
G

C
C

C
C

C
T

G
G

A
C

A
A

A
G

A
C

T
G

A
C

G
C

T
C

A
G

G
T

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

31
18

22
02

0.
24

 ±
 0

.0
3

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;C
lo

st
ri

di
ac

ea
e;

C
lo

st
ri

di
um

;C
lo

st
ri

di
um

_g
ly

co
lic

um
T

A
C

G
T

A
G

G
G

G
G

C
T

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

C
G

T
A

A
A

G
G

G
T

G
C

G
T

A
G

G
T

G
G

T
T

T
C

T
T

A
A

G
T

C
A

G
G

A
G

T
G

A
A

A
G

G
C

T
A

C
G

G
C

T
C

A
A

C
C

G
T

A
G

T
A

A
G

C
T

C
T

T
G

A
A

A
C

T
G

G
G

A
A

A
C

T
T

G
A

G
T

G
C

A
G

G
A

G
A

G
G

A
A

A
G

T
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

T
A

G
G

A
G

G
A

A
C

A
C

C
A

G
T

A
G

C
G

A
A

G
G

C
G

G
C

T
T

T
C

T
G

G
A

C
T

G
T

A
A

C
T

G
A

C
A

C
T

G
A

G
G

C
A

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

32
17

81
22

0.
23

 ±
 0

.0
6

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

ob
eu

m
T

A
C

G
T

A
G

G
G

G
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

T
G

T
A

A
A

G
G

G
A

G
C

G
T

A
G

A
C

G
G

A
C

T
G

G
C

A
A

G
T

C
T

G
A

T
G

T
G

A
A

A
G

G
C

G
G

G
G

G
C

T
C

A
A

C
C

C
C

T
G

G
A

C
T

G
C

A
T

T
G

G
A

A
A

C
T

G
T

T
A

G
T

C
T

T
G

A
G

T
G

C
C

G
G

A
G

A
G

G
T

A
A

G
C

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
A

C
T

G
G

A
C

G
G

T
A

A
C

T
G

A
C

G
T

T
G

A
G

G
C

T
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

33
54

02
30

0.
21

 ±
 0

.0
4

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

E
nt

er
oc

oc
ca

ce
ae

;E
nt

er
oc

oc
cu

s;
E

nt
er

oc
oc

cu
s_

fa
ec

al
is

T
A

C
G

T
A

G
G

T
G

G
C

A
A

G
C

G
T

T
G

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

C
G

A
G

C
G

C
A

G
G

C
G

G
T

T
T

C
T

T
A

A
G

T
C

T
G

A
T

G
T

G
A

A
A

G
C

C
C

C
C

G
G

C
T

C
A

A
C

C
G

G
G

G
A

G
G

G
T

C
A

T
T

G
G

A
A

A
C

T
G

G
G

A
G

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
A

G
G

A
G

A
G

T
G

G
A

A
T

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

T
C

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

34
30

90
68

0.
18

 ±
 0

.0
4

B
ac

te
ro

id
et

es
;B

ac
te

ro
id

ia
;B

ac
te

ro
id

al
es

;P
re

vo
te

lla
ce

ae
;P

re
vo

te
lla

;P
re

vo
te

lla
_c

op
ri

T
A

C
G

G
A

A
G

G
T

C
C

G
G

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
T

T
T

A
A

A
G

G
G

A
G

C
G

T
A

G
G

C
C

G
G

A
G

A
T

T
A

A
G

C
G

T
G

T
T

G
T

G
A

A
A

T
G

T
A

G
A

T
G

C
T

C
A

A
C

A
T

C
T

G
C

A
C

T
G

C
A

G
C

G
C

G
A

A
C

T
G

G
T

T
T

C
C

T
T

G
A

G
T

A
C

G
C

A
C

A
A

A
G

T
G

G
G

C
G

G
A

A
T

T
C

G
T

G
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

T
T

A
G

A
T

A
T

C
A

C
G

A
A

G
A

A
C

T
C

C
G

A
T

T
G

C
G

A
A

G
G

C
A

G
C

T
C

A
C

T
G

G
A

G
C

G
C

A
A

C
T

G
A

C
G

C
T

G
A

A
G

C
T

C
G

A
A

A
G

T
G

C
G

G
G

T
A

T
C

G
A

A
C

A
G

G

35
24

77
3

0.
16

 ±
 0

.0
3

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
T

A
C

G
T

A
G

G
G

T
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
A

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
G

G
C

T
C

G
T

A
G

G
C

G
G

T
T

C
G

T
C

G
C

G
T

C
C

G
G

T
G

T
G

A
A

A
G

T
C

C
A

T
C

G
C

T
T

A
A

C
G

G
T

G
G

A
T

C
T

G
C

G
C

C
G

G
G

T
A

C
G

G
G

C
G

G
G

C
T

G
G

A
G

T
G

C
G

G
T

A
G

G
G

G
A

G
A

C
T

G
G

A
A

T
T

C
C

C
G

G
T

G
T

A
A

C
G

G
T

G
G

A
A

T
G

T
G

T
A

G
A

T
A

T
C

G
G

G
A

A
G

A
A

C
A

C
C

G
A

T
G

G
C

G
A

A
G

G
C

A
G

G
T

C
T

C
T

G
G

G
C

C
G

T
C

A
C

T
G

A
C

G
C

T
G

A
G

G
A

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
G

A
A

C
A

G
G

36
55

47
55

0.
16

 ±
 0

.0
3

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

E
nt

er
oc

oc
ca

ce
ae

;E
nt

er
oc

oc
cu

s
T

A
C

G
T

A
G

G
T

G
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

G
C

G
G

T
T

T
C

T
T

A
A

G
T

C
T

G
A

T
G

T
G

A
A

A
G

C
C

C
C

C
G

G
C

T
C

A
A

C
C

G
G

G
G

A
G

G
G

T
C

A
T

T
G

G
A

A
A

C
T

G
G

G
A

A
A

C
T

T
G

A
G

T
G

C
A

G
A

A
G

A
G

G
A

G
A

G
T

G
G

A
A

T
T

C
C

A
T

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
A

T
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
A

G
C

G
G

C
T

C
T

C
T

G
G

T
C

T
G

T
A

A
C

T
G

A
C

G
C

T
G

A
G

G
T

T
C

G
A

A
A

G
C

G
T

G
G

G
T

A
G

C
A

A
A

C
A

G
G

37
30

57
60

0.
15

 ±
 0

.0
4

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e;
E

sc
he

ri
ch

ia
;E

sc
he

ri
ch

ia
_c

ol
i

T
A

C
G

G
A

G
G

G
T

G
C

A
A

G
C

G
T

T
A

A
T

C
G

G
A

A
T

T
A

C
T

G
G

G
C

G
T

A
A

A
G

C
G

C
A

C
G

C
A

G
G

C
G

G
T

T
T

G
T

T
A

A
G

T
C

A
G

A
T

G
T

G
A

A
A

T
C

C
C

C
G

G
G

C
T

C
A

A
C

C
T

G
G

G
A

A
C

T
G

C
A

T
C

T
G

A
T

A
C

T
G

G
C

A
A

G
C

T
T

G
A

G
T

C
T

C
G

T
A

G
A

G
G

G
G

G
G

T
A

G
A

A
T

T
C

C
A

G
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
G

A
T

C
T

G
G

A
G

G
A

A
T

A
C

C
G

G
T

G
G

C
G

A
A

G
G

C
G

G
C

C
C

C
C

T
G

G
A

C
G

A
A

G
A

C
T

G
A

C
G

C
T

C
A

G
G

T
G

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

38
26

86
04

0.
15

 ±
 0

.0
3

B
ac

te
ro

id
et

es
;B

ac
te

ro
id

ia
;B

ac
te

ro
id

al
es

;P
re

vo
te

lla
ce

ae
;P

re
vo

te
lla

T
A

C
G

G
A

A
G

G
T

C
C

G
G

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
T

T
T

A
A

A
G

G
G

A
G

C
G

C
A

G
G

C
G

G
A

C
C

T
T

T
A

A
G

T
C

A
G

C
T

G
T

G
A

A
A

T
A

C
G

G
C

G
G

C
T

C
A

A
C

C
G

T
C

G
A

A
C

T
G

C
A

G
T

T
G

A
T

A
C

T
G

G
A

G
G

T
C

T
T

G
A

G
T

G
C

A
C

A
C

A
G

G
G

A
T

G
C

T
G

G
A

A
T

T
C

A
T

G
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

T
C

A
G

A
T

A
T

C
A

T
G

A
A

G
A

A
C

T
C

C
G

A
T

C
G

C
G

A
A

G
G

C
A

G
G

C
A

T
C

C
G

G
G

G
T

G
C

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

T
G

C
G

G
G

T
A

T
C

A
A

A
C

A
G

G

39
18

89
00

0.
15

 ±
 0

.0
4

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;F
ae

ca
lib

ac
te

ri
um

;F
ae

ca
lib

ac
te

ri
um

_p
ra

us
ni

tz
ii

A
A

C
G

T
A

G
G

T
C

A
C

A
A

G
C

G
T

T
G

T
C

C
G

G
A

A
T

T
A

C
T

G
G

G
T

G
T

A
A

A
G

G
G

A
G

C
G

C
A

G
G

C
G

G
G

A
G

A
A

C
A

A
G

T
T

G
G

A
A

G
T

G
G

A
A

T
C

C
A

T
G

G
G

C
T

C
A

A
C

C
C

A
T

G
A

A
C

T
G

C
T

T
T

C
A

A
A

A
C

T
G

T
T

T
T

T
C

T
T

G
A

G
T

A
G

T
G

C
A

G
A

G
G

T
A

G
G

C
G

G
A

A
T

T
C

C
C

G
G

T
G

T
A

G
C

G
G

T
G

G
A

A
T

G
C

G
T

A
G

A
T

A
T

C
G

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

G
C

C
T

A
C

T
G

G
G

C
A

C
C

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

T
G

T
G

G
G

T
A

G
C

A
A

A
C

A
G

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 95

R
an

k
O

rd
er

16
S 

rR
N

A
 

O
T

U
 

ID (a
s 

sh
ow

n 
in

 F
ig

. 
1)

A
ge

di
sc

ri
m

in
at

or
y

fe
at

ur
e

im
po

rt
an

ce
sc

or
e 

(m
ea

n
± 

SD
)

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)
R

ep
re

se
nt

at
iv

e 
16

S 
rR

N
A

 S
eq

ue
nc

e 
of

 t
he

 9
7%

 I
D

 O
T

U
 c

lu
st

er

40
17

42
56

0.
14

 ±
 0

.0
3

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;E
ub

ac
te

ri
ac

ea
e;

E
ub

ac
te

ri
um

;E
ub

ac
te

ri
um

_h
al

lii
T

A
C

G
T

A
T

G
G

A
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

T
G

T
A

A
A

G
G

G
T

G
C

G
T

A
G

G
T

G
G

C
A

G
T

G
C

A
A

G
T

C
A

G
A

T
G

T
G

A
A

A
G

G
C

C
G

G
G

G
C

T
C

A
A

C
C

C
C

G
G

A
G

C
T

G
C

A
T

T
T

G
A

A
A

C
T

G
C

T
C

G
G

C
T

A
G

A
G

T
A

C
A

G
G

A
G

A
G

G
C

A
G

G
C

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
C

T
G

C
T

G
G

A
C

T
G

T
T

A
C

T
G

A
C

A
C

T
G

A
G

G
C

A
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

41
13

06
63

0.
14

 ±
 0

.0
3

B
ac

te
ro

id
et

es
;B

ac
te

ro
id

ia
;B

ac
te

ro
id

al
es

;B
ac

te
ro

id
ac

ea
e;

B
ac

te
ro

id
es

;B
ac

te
ro

id
es

_f
ra

gi
lis

T
A

C
G

G
A

G
G

A
T

C
C

G
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
T

T
T

A
A

A
G

G
G

A
G

C
G

T
A

G
G

T
G

G
A

C
T

G
G

T
A

A
G

T
C

A
G

T
T

G
T

G
A

A
A

G
T

T
T

G
C

G
G

C
T

C
A

A
C

C
G

T
A

A
A

A
T

T
G

C
A

G
T

T
G

A
T

A
C

T
G

T
C

A
G

T
C

T
T

G
A

G
T

A
C

A
G

T
A

G
A

G
G

T
G

G
G

C
G

G
A

A
T

T
C

G
T

G
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

T
T

A
G

A
T

A
T

C
A

C
G

A
A

G
A

A
C

T
C

C
G

A
T

T
G

C
G

A
A

G
G

C
A

G
C

T
C

A
C

T
G

G
A

C
T

G
C

A
A

C
T

G
A

C
A

C
T

G
A

T
G

C
T

C
G

A
A

A
G

T
G

T
G

G
G

T
A

T
C

A
A

A
C

A
G

G

42
29

24
24

0.
14

 ±
 0

.0
4

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us
T

A
C

G
T

A
G

G
T

C
C

C
G

A
G

C
G

T
T

G
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

G
C

G
G

T
T

T
A

A
T

A
A

G
T

C
T

G
A

A
G

T
T

A
A

A
G

G
C

A
G

T
G

G
C

T
T

A
A

C
C

A
T

T
G

T
T

C
G

C
T

T
T

G
G

A
A

A
C

T
G

T
T

A
G

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
G

G
G

A
G

A
G

T
G

G
A

A
T

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
G

G
A

A
C

A
C

C
G

G
T

G
G

C
G

A
A

A
G

C
G

G
C

T
C

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

43
26

95
41

0.
14

 ±
 0

.0
3

Fi
rm

ic
ut

es
;B

ac
ill

i;B
ac

ill
al

es
;S

ta
ph

yl
oc

oc
ca

ce
ae

;S
ta

ph
yl

oc
oc

cu
s

T
A

C
G

T
A

G
G

T
G

G
C

A
A

G
C

G
T

T
A

T
C

C
G

G
A

A
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

C
G

C
G

C
G

T
A

G
G

C
G

G
T

T
T

T
T

T
A

A
G

T
C

T
G

A
T

G
T

G
A

A
A

G
C

C
C

A
C

G
G

C
T

C
A

A
C

C
G

T
G

G
A

G
G

G
T

C
A

T
T

G
G

A
A

A
C

T
G

G
A

A
A

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
A

G
G

A
A

A
G

T
G

G
A

A
T

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
C

A
G

A
G

A
T

A
T

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

A
C

T
T

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

T
A

T
G

C
G

A
A

A
G

C
G

T
G

G
G

G
A

T
C

A
A

A
C

A
G

G

44
19

19
00

0.
13

 ±
 0

.0
3

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A
T

A
C

G
T

A
G

G
G

G
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

T
G

T
A

A
A

G
G

G
A

G
C

G
T

A
G

A
C

G
G

T
G

C
G

G
C

A
A

G
T

C
T

G
A

T
G

T
G

A
A

A
G

G
C

A
T

G
G

G
C

T
C

A
A

C
C

T
G

T
G

G
A

C
T

G
C

A
T

T
G

G
A

A
A

C
T

G
T

C
A

T
A

C
T

T
G

A
G

T
G

C
C

G
G

A
G

G
G

G
T

A
A

G
C

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
A

C
T

G
G

A
C

G
G

C
A

A
C

T
G

A
C

G
T

T
G

A
G

G
C

T
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

45
48

20
7

0.
13

 ±
 0

.0
3

Fi
rm

ic
ut

es
;N

eg
at

iv
ic

ut
es

;S
el

en
om

on
ad

al
es

;V
ei

llo
ne

lla
ce

ae
;D

ia
lis

te
r

T
A

C
G

T
A

G
G

T
G

G
C

A
A

G
C

G
T

T
G

T
C

C
G

G
A

A
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

C
G

C
G

C
G

C
A

G
G

C
G

G
C

T
T

C
T

T
A

A
G

T
C

C
A

T
C

T
T

A
A

A
A

G
T

G
C

G
G

G
G

C
T

T
A

A
C

C
C

C
G

T
G

A
T

G
G

G
A

T
G

G
A

A
A

C
T

G
A

G
A

G
G

C
T

G
G

A
G

T
A

T
C

G
G

A
G

A
G

G
A

A
A

G
T

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

G
A

T
T

A
G

G
A

A
G

A
A

C
A

C
C

G
G

T
G

G
C

G
A

A
G

G
C

G
A

C
T

T
T

C
T

G
G

A
C

G
A

C
A

A
C

T
G

A
C

G
C

T
G

A
G

G
C

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

46
18

60
29

0.
12

 ±
 0

.0
3

A
ct

in
ob

ac
te

ri
a;

17
60

;C
or

io
ba

ct
er

ia
le

s;
C

or
io

ba
ct

er
ia

ce
ae

;C
ol

lin
se

lla
;C

ol
lin

se
lla

_a
er

of
ac

ie
ns

T
A

C
G

T
A

G
G

G
G

G
C

G
A

G
C

G
T

T
A

T
C

C
G

G
A

T
T

C
A

T
T

G
G

G
C

G
T

A
A

A
G

C
G

C
G

C
G

T
A

G
G

C
G

G
C

C
C

G
G

C
A

G
G

C
C

G
G

G
G

G
T

C
G

A
A

G
C

G
G

G
G

G
G

C
T

C
A

A
C

C
C

C
C

C
G

A
A

G
C

C
C

C
C

G
G

A
A

C
C

T
C

C
G

C
G

G
C

T
T

G
G

G
T

C
C

G
G

T
A

G
G

G
G

A
G

G
G

T
G

G
A

A
C

A
C

C
C

G
G

T
G

T
A

G
C

G
G

T
G

G
A

A
T

G
C

G
C

A
G

A
T

A
T

C
G

G
G

T
G

G
A

A
C

A
C

C
G

G
T

G
G

C
G

A
A

G
G

C
G

G
C

C
C

T
C

T
G

G
G

C
C

G
A

G
A

C
C

G
A

C
G

C
T

G
A

G
G

C
G

C
G

A
A

A
G

C
T

G
G

G
G

G
A

G
C

G
A

A
C

A
G

G

47
32

56
08

0.
11

 ±
 0

.0
4

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;C
lo

st
ri

di
ac

ea
e;

C
lo

st
ri

di
um

;C
lo

st
ri

di
um

_b
ar

tle
tti

i
T

A
C

G
T

A
G

G
G

G
G

C
T

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

C
G

T
A

A
A

G
G

G
T

G
C

G
T

A
G

G
C

G
G

T
C

T
T

T
T

A
A

G
T

C
A

G
G

A
G

T
G

A
A

A
G

G
C

T
A

C
G

G
C

T
C

A
A

C
C

G
T

A
G

T
A

A
G

C
T

C
T

T
G

A
A

A
C

T
G

G
A

G
G

A
C

T
T

G
A

G
T

G
C

A
G

G
A

G
A

G
G

A
G

A
G

T
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

T
A

G
G

A
G

G
A

A
C

A
C

C
A

G
T

A
G

C
G

A
A

G
G

C
G

G
C

T
C

T
C

T
G

G
A

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
A

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

48
25

23
21

0.
11

 ±
 0

.0
2

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s
T

A
C

G
T

A
G

G
G

T
G

C
A

A
G

C
G

T
T

G
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

G
C

G
G

A
A

G
A

A
T

A
A

G
T

C
T

G
A

T
G

T
G

A
A

A
G

C
C

C
T

C
G

G
C

T
T

A
A

C
C

G
A

G
G

A
A

C
T

G
C

A
T

C
G

G
A

A
A

C
T

G
T

T
T

T
T

C
T

T
G

A
G

T
G

C
A

G
A

A
G

A
G

G
A

G
A

A
T

G
G

A
A

C
T

C
C

A
T

G
T

G
T

A
G

C
G

G
T

G
G

A
A

T
G

C
G

T
A

G
A

T
A

T
A

T
G

G
A

A
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

C
T

C
T

G
G

T
C

T
G

C
A

A
C

T
G

A
C

G
C

T
G

A
G

G
C

T
C

G
A

A
A

G
C

A
T

G
G

G
T

A
G

C
G

A
A

C
A

G
G

49
19

55
74

0.
10

 ±
 0

.0
2

B
ac

te
ro

id
et

es
;B

ac
te

ro
id

ia
;B

ac
te

ro
id

al
es

;P
re

vo
te

lla
ce

ae
;P

re
vo

te
lla

T
A

C
G

G
A

A
G

G
T

C
C

G
G

G
C

G
T

T
A

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
T

T
T

A
A

A
G

G
G

A
G

C
G

T
A

G
G

C
C

G
G

A
G

A
T

T
A

A
G

C
G

T
G

T
T

G
T

G
A

A
A

T
G

T
A

G
A

G
G

C
T

C
A

A
C

C
T

C
T

G
C

A
C

T
G

C
A

G
C

G
C

G
A

A
C

T
G

G
T

C
T

T
C

T
T

G
A

G
T

A
C

G
C

A
C

A
A

C
G

T
G

G
G

C
G

G
A

A
T

T
C

G
T

G
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

T
T

A
G

A
T

A
T

C
A

C
G

A
A

G
A

A
C

T
C

C
G

A
T

T
G

C
G

A
A

G
G

C
A

G
C

T
C

A
C

G
G

G
A

G
C

G
C

A
A

C
T

G
A

C
G

C
T

G
A

A
G

C
T

C
G

A
A

A
G

T
G

C
G

G
G

T
A

T
C

G
A

A
C

A
G

G

50
36

50
47

0.
10

 ±
 0

.0
3

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A
T

A
C

G
T

A
G

G
G

G
G

C
A

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
C

T
G

G
G

T
G

T
A

A
A

G
G

G
A

G
C

G
T

A
G

A
C

G
G

T
G

T
G

G
C

A
A

G
T

C
T

G
A

T
G

T
G

A
A

A
G

G
C

A
T

G
G

G
C

T
C

A
A

C
C

T
G

T
G

G
A

C
T

G
C

A
T

T
G

G
A

A
A

C
T

G
T

C
A

T
A

C
T

T
G

A
G

T
G

C
C

G
G

A
G

G
G

G
T

A
A

G
C

G
G

A
A

T
T

C
C

T
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

A
G

G
A

G
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
A

C
T

G
G

A
C

G
G

T
A

A
C

T
G

A
C

G
T

T
G

A
G

G
C

T
C

G
A

A
A

G
C

G
T

G
G

G
T

A
G

C
A

A
A

C
A

G
G

51
47

13
08

0.
09

 ±
 0

.0
3

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s;
L

ac
to

ba
ci

llu
s_

ru
m

in
is

T
A

C
G

T
A

G
G

T
G

G
C

A
G

G
C

G
T

T
G

T
C

C
G

G
A

T
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

G
G

A
A

C
G

C
A

G
G

C
G

G
T

C
T

T
T

T
A

A
G

T
C

T
G

A
T

G
T

G
A

A
A

G
C

C
T

T
C

G
G

C
T

T
A

A
C

C
G

A
A

G
T

A
G

T
G

C
A

T
T

G
G

A
A

A
C

T
G

G
A

A
G

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
A

G
G

A
G

A
G

T
G

G
A

G
C

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
A

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

A
G

C
G

G
C

T
C

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

T
T

C
G

A
A

A
G

C
G

T
G

G
G

T
A

G
C

A
A

A
C

A
G

G

52
30

79
81

0.
09

 ±
 0

.0
3

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e
T

A
C

G
G

A
G

G
G

T
G

C
A

A
G

C
G

T
T

A
A

T
C

G
G

A
A

T
T

A
C

T
G

G
G

C
G

T
A

A
A

G
C

G
C

A
C

G
C

A
G

G
C

G
G

T
T

T
G

T
T

A
A

G
T

C
A

G
A

T
G

T
G

A
A

A
T

C
C

C
C

G
G

G
C

T
C

A
A

C
C

T
G

G
G

A
A

C
T

G
C

A
T

C
T

G
A

T
A

C
T

G
G

C
A

A
G

C
T

T
G

A
G

T
C

T
C

G
T

A
G

A
G

G
G

G
G

G
T

A
G

A
A

T
T

C
C

A
G

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

G
A

T
C

T
G

G
A

G
G

A
A

T
A

C
C

G
G

T
G

G
C

G
A

A
G

G
C

G
G

C
C

C
C

C
T

G
G

A
C

A
A

A
G

A
C

T
G

A
C

G
C

T
C

A
G

G
T

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
A

A
A

C
A

G
G

53
15

38
2

0.
08

 ±
 0

.0
2

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us
T

A
C

G
T

A
G

G
T

C
C

C
G

A
G

C
G

T
T

G
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

G
C

G
G

T
T

T
G

A
T

A
A

G
T

C
T

G
A

A
G

T
T

A
A

A
G

G
C

T
G

T
G

G
C

T
C

A
A

C
C

A
T

A
G

T
T

C
G

C
T

T
T

G
G

A
A

A
C

T
G

T
C

A
A

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
G

G
G

A
G

A
G

T
G

G
A

A
T

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
G

G
A

A
C

A
C

C
G

G
T

G
G

C
G

A
A

A
G

C
G

G
C

T
C

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

54
30

28
44

0.
08

 ±
 0

.0
2

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;C
lo

st
ri

di
ac

ea
e;

C
lo

st
ri

di
um

;C
lo

st
ri

di
um

_d
is

po
ri

cu
m

T
A

C
G

T
A

G
G

T
G

G
C

G
A

G
C

G
T

T
G

T
C

C
G

G
A

T
T

T
A

C
T

G
G

G
C

G
T

A
A

A
G

G
G

A
G

C
G

T
A

G
G

C
G

G
A

C
T

T
T

T
A

A
G

T
G

A
G

A
T

G
T

G
A

A
A

T
A

C
C

C
G

G
G

C
T

C
A

A
C

T
T

G
G

G
T

G
C

T
G

C
A

T
T

T
C

A
A

A
C

T
G

G
A

A
G

T
C

T
A

G
A

G
T

G
C

A
G

G
A

G
A

G
G

A
G

A
A

T
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
G

A
T

T
A

G
G

A
A

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

A
T

T
C

T
C

T
G

G
A

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

55
52

88
42

0.
08

 ±
 0

.0
2

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us
;S

tr
ep

to
co

cc
us

_p
ar

as
an

gu
in

is
T

A
C

G
T

A
G

G
T

C
C

C
G

A
G

C
G

T
T

A
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

G
C

G
G

T
T

A
G

A
T

A
A

G
T

C
T

G
A

A
G

T
T

A
A

A
G

G
C

T
G

T
G

G
C

T
T

A
A

C
C

A
T

A
G

T
A

C
G

C
T

T
T

G
G

A
A

A
C

T
G

T
T

T
A

A
C

T
T

G
A

G
T

G
C

A
G

A
A

G
G

G
G

A
G

A
G

T
G

G
A

A
T

T
C

C
A

T
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

A
T

G
G

A
G

G
A

A
C

A
C

C
G

G
T

G
G

C
G

A
A

A
G

C
G

G
C

T
C

T
C

T
G

G
T

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

56
13

13
91

0.
08

 ±
 0

.0
3

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
T

A
C

G
T

A
G

G
T

C
C

C
G

A
G

C
G

T
T

G
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
G

G
C

T
C

G
T

A
G

G
C

G
G

T
T

C
G

T
C

G
C

G
T

C
C

G
G

T
G

T
G

A
A

A
G

T
C

C
A

T
C

G
C

T
T

A
A

C
G

G
T

G
G

A
T

C
C

G
C

G
C

C
G

G
G

T
A

C
G

G
G

C
G

G
G

C
T

T
G

A
G

T
G

C
G

G
T

A
G

G
G

G
A

G
A

C
T

G
G

A
A

T
T

C
C

C
G

G
T

G
T

A
A

C
G

G
T

G
G

A
A

T
G

T
G

T
A

G
A

T
A

T
C

G
G

G
A

A
G

A
A

C
A

C
C

A
A

T
G

G
C

G
A

A
G

G
C

A
G

G
T

C
T

C
T

G
G

G
C

C
G

T
T

A
C

T
G

A
C

G
C

T
G

A
G

G
A

G
C

G
A

A
A

G
C

G
T

G
G

G
G

A
G

C
G

A
A

C
A

G
G

57
25

92
61

0.
08

 ±
 0

.0
2

Fi
rm

ic
ut

es
;N

eg
at

iv
ic

ut
es

;S
el

en
om

on
ad

al
es

;V
ei

llo
ne

lla
ce

ae
;M

eg
am

on
as

T
A

C
G

T
A

G
G

C
G

G
C

A
A

G
C

G
T

T
G

T
C

C
G

G
A

A
T

T
A

T
T

G
G

G
C

G
T

A
A

A
G

G
G

A
G

C
G

C
A

G
G

C
G

G
G

A
A

A
C

T
A

A
G

C
G

G
A

T
C

T
T

A
A

A
A

G
T

G
C

G
G

G
G

C
T

C
A

A
C

C
C

C
G

T
G

A
T

G
G

G
G

T
C

C
G

A
A

C
T

G
G

T
T

T
T

C
T

T
G

A
G

T
G

C
A

G
G

A
G

A
G

G
A

A
A

G
C

G
G

A
A

T
T

C
C

C
A

G
T

G
T

A
G

C
G

G
T

G
A

A
A

T
G

C
G

T
A

G
A

T
A

T
T

G
G

G
A

A
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

T
T

C
T

G
G

A
C

T
G

T
A

A
C

T
G

A
C

G
C

T
G

A
G

G
C

T
C

G
A

A
A

G
C

T
A

G
G

G
T

A
G

C
G

A
A

C
G

G
G

58
24

85
63

0.
08

 ±
 0

.0
2

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;C
lo

st
ri

di
ac

ea
e;

C
lo

st
ri

di
um

T
A

C
G

T
A

G
G

T
G

G
C

G
A

G
C

G
T

T
G

T
C

C
G

G
A

T
T

T
A

C
T

G
G

G
C

G
T

A
A

A
G

G
G

A
G

C
G

T
A

G
G

C
G

G
A

T
T

T
T

T
A

A
G

T
G

A
G

A
T

G
T

G
A

A
A

T
A

C
T

C
G

G
G

C
T

T
A

A
C

C
T

G
A

G
T

G
C

T
G

C
A

T
T

T
C

A
A

A
C

T
G

G
A

A
G

T
C

T
A

G
A

G
T

G
C

A
G

G
A

G
A

G
G

A
G

A
A

G
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
G

A
T

T
A

G
G

A
A

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

G
G

C
G

C
T

T
C

T
C

T
G

G
A

C
T

G
T

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
T

C
G

A
A

A
G

C
G

T
G

G
G

G
A

G
C

A
A

A
C

A
G

G

59
16

24
27

0.
08

 ±
 0

.0
2

Fi
rm

ic
ut

es
;N

eg
at

iv
ic

ut
es

;S
el

en
om

on
ad

al
es

;V
ei

llo
ne

lla
ce

ae
;M

eg
as

ph
ae

ra
T

A
C

G
T

A
G

G
T

G
G

C
A

A
G

C
G

T
T

G
T

C
C

G
G

A
A

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
G

G
C

G
C

G
C

A
G

G
C

G
G

C
A

T
C

G
C

A
A

G
T

C
G

G
T

C
T

T
A

A
A

A
G

T
G

C
G

G
G

G
C

T
T

A
A

C
C

C
C

G
T

G
A

G
G

G
G

A
C

C
G

A
A

A
C

T
G

T
G

A
A

G
C

T
C

G
A

G
T

G
T

C
G

G
A

G
A

G
G

A
A

A
G

C
G

G
A

A
T

T
C

C
T

A
G

T
G

T
A

G
C

G
G

T
G

A
A

A
T

G
C

G
T

A
G

A
T

A
T

T
A

G
G

A
G

G
A

A
C

A
C

C
A

G
T

G
G

C
G

A
A

A
G

C
G

G
C

T
T

T
C

T
G

G
A

C
G

A
C

A
A

C
T

G
A

C
G

C
T

G
A

G
G

C
G

C
G

A
A

A
G

C
C

A
G

G
G

G
A

G
C

A
A

A
C

G
G

G

60
54

53
71

0.
07

 ±
 0

.0
1

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s
T

A
C

G
T

A
G

G
T

G
G

C
A

A
G

C
G

T
T

G
T

C
C

G
G

A
T

T
T

A
T

T
G

G
G

C
G

T
A

A
A

G
C

G
A

G
C

G
C

A
G

G
C

G
G

A
A

A
G

A
T

A
A

G
T

C
T

G
A

A
G

T
G

A
A

A
G

C
C

C
C

C
G

G
C

T
T

A
A

C
C

G
G

G
G

A
A

C
T

G
C

T
T

C
G

G
A

A
A

C
T

G
T

C
C

T
T

C
T

T
G

A
G

T
G

C
A

G
A

A
G

A
G

G
A

G
A

G
T

G
G

A
A

C
T

C
C

A
T

G
T

G
T

A
G

C
G

G
T

G
G

A
A

T
G

C
G

T
A

G
A

T
A

T
A

T
G

G
A

A
G

A
A

C
A

C
C

A
G

T
G

G
C

G
A

A
G

G
C

G
G

C
T

C
T

C
T

G
G

T
C

T
G

C
A

A
C

T
G

A
C

G
C

T
G

A
G

G
C

T
C

G
A

A
A

G
C

A
T

G
G

G
T

A
G

C
G

A
A

C
A

G
G

T
he

 la
rg

er
 th

e 
ag

e-
di

sc
ri

m
in

at
or

y 
im

po
rt

an
ce

 s
co

re
 th

e 
m

or
e 

im
po

rt
an

t t
he

 in
di

ca
te

d 
ta

xo
n 

is
 f

or
 a

ge
 d

is
cr

im
in

at
io

n 
(d

et
er

m
in

ed
 b

y 
pe

rm
ut

at
io

n 
us

in
g 

un
sc

al
ed

 f
ea

tu
re

 im
po

rt
an

ce
 s

co
re

s)

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 96

T
ab

le
 E

D
8

Id
en

tif
ic

at
io

n 
of

 f
ac

to
rs

 a
ff

ec
tin

g 
va

ri
an

ce
 in

 f
ec

al
 m

ic
ro

bi
ot

a 
co

nf
ig

ur
at

io
n 

of
 h

ea
lth

y 
tw

in
s 

an
d 

tr
ip

le
ts

H
el

lin
ge

r 
D

is
ta

nc
e 

M
et

ri
c

U
nw

ei
gh

te
d 

U
ni

F
ra

c 
D

is
ta

nc
e 

M
et

ri
c

F
ac

to
r

Su
m

sO
fS

qs
M

ea
nS

qs
F

.M
od

el
R

2
p-

va
lu

e
Su

m
sO

fS
qs

M
ea

nS
qs

F
.M

od
el

R
2

p-
va

lu
e

C
hr

on
ol

og
ic

 A
ge

0.
62

12
0.

62
12

10
8.

36
4

0.
19

03
3

0.
00

1
0.

79
96

3
0.

79
96

3
29

0.
79

0.
37

72
1

0.
00

1

D
ie

t 
at

 t
im

e 
of

 f
ec

al
 s

am
pl

e 
co

lle
ct

io
n

B
re

as
tm

ilk
0.

05
49

0.
05

49
9.

56
8

0.
01

68
1

0.
00

1
0.

03
11

7
0.

03
11

7
11

.3
36

0.
01

47
1

0.
05

2

Fo
rm

ul
a

0.
00

49
0.

00
49

0.
84

8
0.

00
14

9
0.

88
0.

00
93

9
0.

00
93

9
3.

41
5

0.
00

44
3

0.
18

4

So
lid

 f
oo

ds
0.

02
05

0.
02

05
3.

58
4

0.
00

62
9

0.
08

0.
03

92
2

0.
03

92
2

14
.2

63
0.

01
85

0.
00

1

D
ia

rr
he

a
0.

01
0.

01
1.

68
1

0.
00

29
5

0.
18

0.
01

25
5

0.
01

25
5

4.
56

3
0.

00
59

2
0.

00
6

A
nt

ib
io

tic
 U

sa
ge

0.
00

2
0.

00
2

0.
29

4
0.

00
05

2
0.

88
0.

00
42

1
0.

00
42

1
1.

53
3

0.
00

19
9

0.
15

4

PE
R

M
A

N
O

V
A

 w
as

 im
pl

em
en

te
d 

us
in

g 
th

e 
R

 v
eg

an
 p

ac
ka

ge
’s

 ‘
ad

on
is

 f
un

ct
io

n’
. W

e 
te

st
ed

 f
or

 s
ig

ni
fi

ca
nt

 a
ss

oc
ia

tio
ns

 in
 a

 li
ne

ar
 m

od
el

 b
et

w
ee

n 
m

ic
ro

bi
ot

a 
va

ri
at

io
n 

(a
s 

m
ea

su
re

d 
by

 H
el

lin
ge

r 
or

 u
nw

ei
gh

te
d 

U
ni

fr
ac

 m
et

ri
cs

) 
an

d 
th

e 
in

di
ca

te
d 

fa
ct

or
s.

 P
er

m
ut

at
io

ns
 w

er
e 

co
ns

tr
ai

ne
d 

w
ith

in
 e

ac
h 

tw
in

-p
ai

r 
an

d 
th

e 
se

t o
f 

tr
ip

le
ts

 a
nd

 in
te

ra
ct

io
ns

 b
et

w
ee

n 
fa

ct
or

s 
w

er
e 

no
t c

on
si

de
re

d.

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 97

T
ab

le
 E

D
9

B
ac

te
ri

al
 ta

xa
 e

nr
ic

he
d 

in
 th

e 
gu

t m
ic

ro
bi

ot
a 

of
 B

an
gl

ad
es

hi
 m

ot
he

rs
 d

ur
in

g 
th

e 
fi

rs
t p

os
t-

pa
rt

um
 m

on
th

 c
om

pa
re

d 
to

 s
ub

se
qu

en
t m

on
th

s 
2 

- 
12

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 M
ai

n 
F

ig
.

2b
)

R
el

at
iv

e
ab

un
da

nc
e

(%
) 

du
ri

ng
fi

rs
t 

m
on

th

po
st

-p
ar

tu
m

1

R
el

at
iv

e
ab

un
da

nc
e

(%
) 

du
ri

ng
su

bs
eq

ue
nt

m
on

th
s

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
2

R
an

k 
or

de
r 

of
im

po
rt

an
ce

 in
R

an
do

m
 F

or
es

ts
-

ba
se

d 
ag

e-
di

sc
ri

m
in

at
or

y
m

od
el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

46
98

73
12

.2
7 

±
 4

.9
1

2.
08

 ±
 0

.4
5

0.
03

3
+

0.
14

8
22

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um

72
82

0
7.

70
 ±

 3
.3

3
0.

64
 ±

 0
.1

4
0.

00
1

+
0.

13
5

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
;B

if
id

ob
ac

te
ri

um
_l

on
gu

m

34
83

74
0.

62
 ±

 0
.6

0
0.

00
 ±

 0
.0

0
0.

01
2

+
0.

02
8

B
ac

te
ro

id
et

es
;B

ac
te

ro
id

ia
;B

ac
te

ro
id

al
es

;B
ac

te
ro

id
ac

ea
e;

B
ac

te
ro

id
es

;B
ac

te
ro

id
es

_t
he

ta
io

ta
om

ic
ro

n

15
86

60
0.

54
 ±

 0
.4

6
0.

02
 ±

 0
.0

1
0.

03
7

+
0.

02
5

B
ac

te
ro

id
et

es
;B

ac
te

ro
id

ia
;B

ac
te

ro
id

al
es

;B
ac

te
ro

id
ac

ea
e;

B
ac

te
ro

id
es

19
46

48
0.

40
 ±

 0
.1

3
0.

11
 ±

 0
.0

1
0.

02
0

+
0.

02
4

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;u
nc

la
ss

if
ie

d_
C

lo
st

ri
di

al
es

;B
la

ut
ia

;B
la

ut
ia

_s
p_

M
25

52
88

42
0.

29
 ±

 0
.2

6
0.

02
 ±

 0
.0

0
0.

00
6

+
0.

02
3

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us
;S

tr
ep

to
co

cc
us

_p
ar

as
an

gu
in

is

56
14

83
0.

15
 ±

 0
.0

7
0.

01
 ±

 0
.0

0
<

 0
.0

00
1

+
0.

01
9

8
A

ct
in

ob
ac

te
ri

a;
17

60
;B

if
id

ob
ac

te
ri

al
es

;B
if

id
ob

ac
te

ri
ac

ea
e;

B
if

id
ob

ac
te

ri
um

11
35

58
0.

19
 ±

 0
.1

2
0.

02
 ±

 0
.0

0
0.

02
7

+
0.

01
8

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

12
28

16
0.

16
 ±

 0
.1

5
0.

00
 ±

 0
.0

0
0.

00
7

+
0.

01
4

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e;
M

or
ga

ne
lla

;M
or

ga
ne

lla
_m

or
ga

ni
i

25
91

30
0.

10
 ±

 0
.0

9
0.

00
 ±

 0
.0

0
0.

01
2

+
0.

01
1

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;E
ub

ac
te

ri
ac

ea
e;

E
ub

ac
te

ri
um

;E
ub

ac
te

ri
um

_l
im

os
um

25
94

22
0.

06
 ±

 0
.0

5
0.

00
 ±

 0
.0

0
0.

01
2

+
0.

00
8

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s

19
21

32
0.

04
 ±

 0
.0

3
0.

00
 ±

 0
.0

0
0.

02
4

+
0.

00
7

Pr
ot

eo
ba

ct
er

ia
;D

el
ta

pr
ot

eo
ba

ct
er

ia
;D

es
ul

fo
vi

br
io

na
le

s;
D

es
ul

fo
vi

br
io

na
ce

ae
;B

ilo
ph

ila
;B

ilo
ph

ila
_w

ad
sw

or
th

ia

44
12

6
0.

03
 ±

 0
.0

2
0.

00
 ±

 0
.0

0
0.

01
2

+
0.

00
7

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

E
nt

er
oc

oc
ca

ce
ae

;E
nt

er
oc

oc
cu

s

1 M
ea

n 
va

lu
es

 ±
 S

E
M

 a
re

 s
ho

w
n

2 B
et

a-
co

ef
fi

ci
en

t i
s 

th
e 

m
ea

su
re

 o
f 

ef
fe

ct
 s

iz
e 

in
 li

ne
ar

 m
ix

ed
 m

od
el

s 
us

ed
 to

 id
en

tif
y 

m
at

er
na

lly
-e

nr
ic

he
d 

ta
xa

 d
ur

in
g 

th
e 

fi
rs

t p
os

t-
pa

rt
um

 m
on

th

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 98

T
ab

le
 E

D
10

M
et

ad
at

a 
fo

r 
B

an
gl

ad
es

hi
 c

hi
ld

re
n 

w
ith

 S
A

M
 in

 a
 r

an
do

m
iz

ed
 c

lin
ic

al
 tr

ia
l o

f 
R

U
T

F 
ve

rs
us

 K
hi

ch
ur

i-
H

al
w

a

C
hi

ld
 I

D
G

en
de

r
W

H
Z

 a
t

en
ro

llm
en

t
F

oo
d 

In
te

rv
en

ti
on

A
ss

ig
nm

en
t

A
ge

 a
t

be
gi

nn
in

g 
of

in
te

rv
en

ti
on

(m
on

th
s)

D
ur

at
io

n 
of

 f
oo

d

in
te

rv
en

ti
on

 (
da

ys
)1

W
H

Z
 a

t 
en

d 
of

fo
od

in
te

rv
en

ti
on

ph
as

e

R
at

e 
of

 w
ei

gh
t

ga
in

 (
g/

kg
 b

od
y

w
ei

gh
t/

da
y)

E
nt

er
op

at
ho

ge
ns

de
te

ct
ed

 a
t 

en
ro

llm
en

t
M

on
th

s 
fo

llo
w

ed
du

ri
ng

 p
os

t
in

te
rv

en
ti

on
pe

ri
od

B
gm

al
1

M
al

e
-5

.2
2

R
U

T
F

7.
43

28
-2

.9
7

2.
12

no
ne

 d
et

ec
te

d
5.

53

B
gm

al
5

M
al

e
ed

em
a

R
U

T
F

10
.8

7
21

-4
.1

8
8.

07
no

ne
 d

et
ec

te
d

5.
97

B
gm

al
6

M
al

e
-4

R
U

T
F

11
.7

17
-2

.7
5

10
.6

9
no

ne
 d

et
ec

te
d

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
7

Fe
m

al
e

-3
.9

2
R

U
T

F
10

.3
27

-2
.7

2
12

.4
7

no
ne

 d
et

ec
te

d
3.

04

B
gm

al
9

Fe
m

al
e

-3
.7

6
R

U
T

F
11

.2
7

8
-3

.0
2

5.
18

no
t d

on
e

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
13

Fe
m

al
e

-3
.5

1
R

U
T

F
6.

67
3 

(L
A

M
A

)
-3

.7
8

4.
63

no
ne

 d
et

ec
te

d
lo

st
 to

 f
ol

lo
w

-u
p

B
gm

al
14

M
al

e
-4

.1
7

R
U

T
F

14
.2

17
-2

.7
9

8.
31

V
ib

ri
o 

ch
ol

er
ae

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
15

M
al

e
-4

.0
3

R
U

T
F

17
.3

7
8

-2
.4

9
17

.2
3

no
ne

 d
et

ec
te

d
2

B
gm

al
18

M
al

e
-4

.6
R

U
T

F
14

.9
7

17
-3

.6
7

4.
76

no
ne

 d
et

ec
te

d
1.

1

B
gm

al
20

Fe
m

al
e

-3
.3

8
R

U
T

F
10

.6
7

9 
(L

A
M

A
)

-3
.3

2
11

.1
3

Sh
ig

el
la

 fl
ex

ne
ri

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
22

M
al

e
-3

.3
5

R
U

T
F

9.
27

8
-3

.3
1

4.
75

no
t d

on
e

6.
17

B
gm

al
25

M
al

e
-3

.3
8

R
U

T
F

6.
77

18
-2

.2
5

7.
82

no
ne

 d
et

ec
te

d
6

B
gm

al
26

M
al

e
-4

.9
7

R
U

T
F

N
A

3 
(L

A
M

A
)

-5
.2

3
16

.2
no

ne
 d

et
ec

te
d

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
27

M
al

e
-4

.9
1

R
U

T
F

9.
07

16
-3

.7
5

15
.9

8
no

ne
 d

et
ec

te
d

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
29

M
al

e
-4

.0
7

R
U

T
F

10
.4

7
8

-2
.6

3
16

.8
7

no
ne

 d
et

ec
te

d
0.

13

B
gm

al
33

Fe
m

al
e

-4
.8

6
R

U
T

F
8.

33
21

-3
.2

3
11

.6
no

ne
 d

et
ec

te
d

3.
93

B
gm

al
34

M
al

e
-4

.7
3

R
U

T
F

16
.6

17
-3

.3
14

.7
no

ne
 d

et
ec

te
d

3.
04

B
gm

al
35

M
al

e
-5

.2
8

R
U

T
F

7.
87

15
-3

.9
2

12
.3

no
t d

on
e

4.
9

B
gm

al
38

M
al

e
-4

.6
6

R
U

T
F

14
.1

3
1 

(L
A

M
A

)
-4

.6
6

no
 w

ei
gh

t g
ai

n
no

ne
 d

et
ec

te
d

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
41

Fe
m

al
e

-3
.3

9
R

U
T

F
18

.8
17

-2
.3

3
8.

6
Sh

ig
el

la
 b

oy
di

4.
87

B
gm

al
42

Fe
m

al
e

-3
.4

R
U

T
F

14
.6

13
-2

.5
8

10
.7

H
af

ni
a 

al
va

e
lo

st
 to

 f
ol

lo
w

-u
p

B
gm

al
43

M
al

e
-5

.3
R

U
T

F
7.

13
14

-4
.0

7
15

.3
no

ne
 d

et
ec

te
d

5.
9

B
gm

al
44

M
al

e
-3

.4
5

R
U

T
F

7.
77

14
-2

.6
3

10
.1

no
t d

on
e

5.
9

B
gm

al
48

M
al

e
-3

.3
R

U
T

F
16

.1
13

-1
.9

9
8.

6
V

ib
ri

o 
ch

ol
er

ae
1.

54

B
gm

al
49

M
al

e
-4

.0
9

R
U

T
F

8.
73

4 
(L

A
M

A
)

-3
.8

1
15

.9
no

ne
 d

et
ec

te
d

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
52

M
al

e
-5

.3
R

U
T

F
12

.5
7

12
 (

L
A

M
A

)
-4

.2
4

4.
5

no
t d

on
e

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
54

Fe
m

al
e

-3
.9

1
R

U
T

F
10

.5
3

14
-3

.1
7.

4
no

t d
on

e
2.

93

B
gm

al
57

M
al

e
-4

.2
4

R
U

T
F

17
.3

3
12

-2
.5

7
13

.8
no

t d
on

e
6

B
gm

al
58

M
al

e
-4

.2
9

R
U

T
F

11
.0

7
11

-2
.1

3
17

.1
no

t d
on

e
7.

27

B
gm

al
59

M
al

e
-4

.5
4

R
U

T
F

14
.7

7
9

-2
.7

5
16

.2
no

t d
on

e
6.

06

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 99

C
hi

ld
 I

D
G

en
de

r
W

H
Z

 a
t

en
ro

llm
en

t
F

oo
d 

In
te

rv
en

ti
on

A
ss

ig
nm

en
t

A
ge

 a
t

be
gi

nn
in

g 
of

in
te

rv
en

ti
on

(m
on

th
s)

D
ur

at
io

n 
of

 f
oo

d

in
te

rv
en

ti
on

 (
da

ys
)1

W
H

Z
 a

t 
en

d 
of

fo
od

in
te

rv
en

ti
on

ph
as

e

R
at

e 
of

 w
ei

gh
t

ga
in

 (
g/

kg
 b

od
y

w
ei

gh
t/

da
y)

E
nt

er
op

at
ho

ge
ns

de
te

ct
ed

 a
t 

en
ro

llm
en

t
M

on
th

s 
fo

llo
w

ed
du

ri
ng

 p
os

t
in

te
rv

en
ti

on
pe

ri
od

B
gm

al
61

M
al

e
-4

.4
4

R
U

T
F

14
.2

7
13

-3
.3

1
16

.6
9

no
t d

on
e

0.
54

B
gm

al
62

M
al

e
-3

.5
1

R
U

T
F

7.
33

20
-2

.3
4

6.
92

no
t d

on
e

1.
5

B
gm

al
2

Fe
m

al
e

-4
.2

1
K

hi
ch

ur
i-

H
al

w
a

12
.1

3
21

-2
.7

2
10

.6
2

no
ne

 d
et

ec
te

d
lo

st
 to

 f
ol

lo
w

-u
p

B
gm

al
3

M
al

e
-4

.4
K

hi
ch

ur
i-

H
al

w
a

9.
23

17
-3

.0
9

10
.1

V
ib

ri
o 

ch
ol

er
ae

3.
76

B
gm

al
4

M
al

e
-4

.3
5

K
hi

ch
ur

i-
H

al
w

a
9.

13
29

-3
.5

3
4.

85
no

ne
 d

et
ec

te
d

1.
03

B
gm

al
8

Fe
m

al
e

-3
.2

9
K

hi
ch

ur
i-

H
al

w
a

17
.9

18
-1

.7
8.

57
no

ne
 d

et
ec

te
d

2.
07

B
gm

al
10

M
al

e
-5

.4
5

K
hi

ch
ur

i-
H

al
w

a
15

.5
7

13
-3

.6
9

16
.4

8
no

ne
 d

et
ec

te
d

1.
97

B
gm

al
11

M
al

e
-3

.8
4

K
hi

ch
ur

i-
H

al
w

a
15

.0
7

16
-3

.1
3

1.
95

no
ne

 d
et

ec
te

d
lo

st
 to

 f
ol

lo
w

-u
p

B
gm

al
12

Fe
m

al
e

-3
.4

8
K

hi
ch

ur
i-

H
al

w
a

19
.7

7
9

-1
.6

7
13

.9
1

no
ne

 d
et

ec
te

d
0.

56

B
gm

al
16

Fe
m

al
e

-3
.9

4
K

hi
ch

ur
i-

H
al

w
a

12
.7

3
8

-2
.1

2
16

.4
2

no
ne

 d
et

ec
te

d
0.

16

B
gm

al
17

M
al

e
-4

.2
K

hi
ch

ur
i-

H
al

w
a

na
2 

(L
A

M
A

)
-4

.1
6

3.
78

no
ne

 d
et

ec
te

d
lo

st
 to

 f
ol

lo
w

-u
p

B
gm

al
19

M
al

e
ed

em
a

K
hi

ch
ur

i-
H

al
w

a
7.

8
25

-0
.0

9
7.

06
A

er
om

on
a 

hy
dr

op
hi

la
1.

17

B
gm

al
21

M
al

e
-4

.7
6

K
hi

ch
ur

i-
H

al
w

a
8.

83
22

-3
.8

9
3.

31
no

ne
 d

et
ec

te
d

2.
74

B
gm

al
23

M
al

e
-3

.1
5

K
hi

ch
ur

i-
H

al
w

a
9.

97
6 

(L
A

M
A

)
-3

.1
4

no
t d

on
e

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
24

M
al

e
-4

.6
3

K
hi

ch
ur

i-
H

al
w

a
8.

43
14

-3
.9

4
4.

81
Sh

ig
el

la
 s

on
ne

i
0.

46

B
gm

al
28

Fe
m

al
e

-3
.5

6
K

hi
ch

ur
i-

H
al

w
a

15
.8

7
18

-2
.2

6
8.

89
Sh

ig
el

la
 fl

ex
ne

ri
5.

94

B
gm

al
30

Fe
m

al
e

-3
.3

5
K

hi
ch

ur
i-

H
al

w
a

9.
2

13
-2

.1
3

11
.3

1
no

ne
 d

et
ec

te
d

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
31

M
al

e
-4

.4
7

K
hi

ch
ur

i-
H

al
w

a
13

.9
13

-3
12

.5
no

ne
 d

et
ec

te
d

5.
67

B
gm

al
32

M
al

e
-4

.5
4

K
hi

ch
ur

i-
H

al
w

a
19

.9
15

-3
.0

5
11

.4
no

ne
 d

et
ec

te
d

5.
9

B
gm

al
36

M
al

e
-3

.9
6

K
hi

ch
ur

i-
H

al
w

a
15

.3
7

27
-2

.6
1

5.
9

no
ne

 d
et

ec
te

d
3.

4

B
gm

al
37

M
al

e
-3

.3
7

K
hi

ch
ur

i-
H

al
w

a
13

.1
3

26
3.

01
2.

6
no

ne
 d

et
ec

te
d

5.
43

B
gm

al
39

Fe
m

al
e

-5
.5

9
K

hi
ch

ur
i-

H
al

w
a

14
.1

3
10

-4
.9

3
15

.9
Sa

lm
on

el
la

 e
nt

er
ic

a 
gr

ou
p 

C
1

9.
1

B
gm

al
40

Fe
m

al
e

-4
.2

1
K

hi
ch

ur
i-

H
al

w
a

10
.1

27
-3

.7
6

3.
3

no
t d

on
e

5.
57

B
gm

al
45

M
al

e
-5

.3
2

K
hi

ch
ur

i-
H

al
w

a
8.

6
26

-4
.5

8
5.

6
no

ne
 d

et
ec

te
d

5.
9

B
gm

al
46

Fe
m

al
e

-5
.4

K
hi

ch
ur

i-
H

al
w

a
18

.5
15

-4
.0

3
12

.3
no

ne
 d

et
ec

te
d

3.
87

B
gm

al
47

Fe
m

al
e

-4
.7

6
K

hi
ch

ur
i-

H
al

w
a

12
.3

3
10

-3
.9

1
10

.8
Sh

ig
el

la
 fl

ex
ne

ri
5.

9

B
gm

al
50

M
al

e
-3

.7
9

K
hi

ch
ur

i-
H

al
w

a
13

.9
7

13
-2

.2
3

12
.9

no
t d

on
e

6.
03

B
gm

al
51

M
al

e
-4

.0
3

K
hi

ch
ur

i-
H

al
w

a
14

.9
3

10
-2

.2
2

14
.7

V
ib

ri
o 

ch
ol

er
ae

1.
96

B
gm

al
53

M
al

e
-4

.5
4

K
hi

ch
ur

i-
H

al
w

a
14

.5
3

11
-2

.7
6

16
.1

no
t d

on
e

lo
st

 to
 f

ol
lo

w
-u

p

B
gm

al
55

M
al

e
-5

.5
8

K
hi

ch
ur

i-
H

al
w

a
8.

4
4 

(L
A

M
A

)
-4

.9
23

.2
no

t d
on

e
lo

st
 to

 f
ol

lo
w

-u
p

B
gm

al
56

M
al

e
-3

.3
5

K
hi

ch
ur

i-
H

al
w

a
9

11
-1

.8
7

13
.5

no
t d

on
e

7.
3

B
gm

al
60

M
al

e
ed

em
a

K
hi

ch
ur

i-
H

al
w

a
8.

97
15

-0
.7

1
11

.7
no

t d
on

e
5.

9

B
gm

al
63

M
al

e
-3

.0
2

K
hi

ch
ur

i-
H

al
w

a
8.

47
12

-1
.5

9
14

.7
4

no
t d

on
e

6

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 100

C
hi

ld
 I

D
G

en
de

r
W

H
Z

 a
t

en
ro

llm
en

t
F

oo
d 

In
te

rv
en

ti
on

A
ss

ig
nm

en
t

A
ge

 a
t

be
gi

nn
in

g 
of

in
te

rv
en

ti
on

(m
on

th
s)

D
ur

at
io

n 
of

 f
oo

d

in
te

rv
en

ti
on

 (
da

ys
)1

W
H

Z
 a

t 
en

d 
of

fo
od

in
te

rv
en

ti
on

ph
as

e

R
at

e 
of

 w
ei

gh
t

ga
in

 (
g/

kg
 b

od
y

w
ei

gh
t/

da
y)

E
nt

er
op

at
ho

ge
ns

de
te

ct
ed

 a
t 

en
ro

llm
en

t
M

on
th

s 
fo

llo
w

ed
du

ri
ng

 p
os

t
in

te
rv

en
ti

on
pe

ri
od

B
gm

al
64

Fe
m

al
e

-3
.1

K
hi

ch
ur

i-
H

al
w

a
11

.1
7

8
-1

.5
5

19
.7

7
no

t d
on

e
4.

5

1 L
A

M
A

 -
 le

ft
 a

ga
in

st
 m

ed
ic

al
 a

dv
ic

e

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 101

T
ab

le
 E

D
11

M
et

ad
at

a 
as

so
ci

at
ed

 w
ith

 in
di

vi
du

al
 f

ec
al

 s
am

pl
es

 c
ol

le
ct

ed
 o

ve
r 

th
e 

co
ur

se
 o

f 
th

e 
SA

M
 tr

ia
l

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
11

B
gm

al
1.

s1
R

U
T

F
A

cu
te

 P
ha

se
 -

 
Pr

e 
A

nt
ib

io
tic

s
7

4.
35

61
-4

.4
7

-3
.7

-5
.2

3
ri

ce
, l

en
til

, c
ow

’s
 m

ilk
N

o
Y

es
N

o
N

o
25

,0
95

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

G
T

C
G

T
G

C
A

C
A

T

B
gm

al
1

B
gm

al
1.

s2
R

U
T

F
A

cu
te

 P
ha

se
 -

 
Pr

e 
A

nt
ib

io
tic

s
7

4.
35

61
-4

.4
7

-3
.7

-5
.2

3
ri

ce
, l

en
til

, c
ow

’s
 m

ilk
N

o
Y

es
N

o
N

o
22

,9
68

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

C
C

A
T

A
G

C
T

C
C

G

B
gm

al
1

B
gm

al
1.

s3
R

U
T

F
A

cu
te

 P
ha

se
 -

 
Fi

rs
t A

nt
ib

io
tic

7.
37

4.
05

61
-5

.2
2

-3
.9

2
-5

.7
4

m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
22

,0
51

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

A
T

G
T

T
C

G
C

T
A

G

B
gm

al
1

B
gm

al
1.

s4
.R

U
T

F
R

U
T

F
R

U
T

F
7.

43
4.

08
61

-5
.1

5
-3

.9
6

-5
.7

2
R

U
T

F
N

o
N

o
N

o
N

o
10

,6
33

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

C
T

C
G

A
A

G
A

T
T

C

B
gm

al
1

B
gm

al
1.

s5
.R

U
T

F
R

U
T

F
R

U
T

F
7.

5
4.

13
61

-5
.0

2
-4

-5
.6

6
R

U
T

F
N

o
N

o
N

o
Y

es
13

,3
08

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
T

A
G

G
C

A
T

G
C

T
T

G

B
gm

al
1

B
gm

al
1.

s7
.R

U
T

F
R

U
T

F
R

U
T

F
7.

63
4.

07
61

.6
-5

.4
3

-3
.8

-5
.7

8
R

U
T

F
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
Y

es
N

o
N

o
10

,4
85

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

T
C

A
C

C
A

G
G

T
G

T

B
gm

al
1

B
gm

al
1.

s8
.R

U
T

F
R

U
T

F
R

U
T

F
7.

7
3.

96
61

.6
-5

.7
1

-3
.8

4
-5

.9
5

R
U

T
F

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

N
o

11
,3

10
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

A
A

T
A

C
C

A
A

G
T

C

B
gm

al
1

B
gm

al
1.

s9
.R

U
T

F
R

U
T

F
R

U
T

F
7.

77
4.

1
61

.6
-5

.3
6

-3
.8

8
-5

.7
7

R
U

T
F

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

Y
es

N
o

14
,0

04
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

T
A

T
C

T
G

C
G

C
G

T

B
gm

al
1

B
gm

al
1.

s1
0.

R
U

T
F

R
U

T
F

R
U

T
F 

- 
L

as
t 

A
nt

ib
io

tic
8.

27
4.

32
63

-5
.4

-3
.5

3
-5

.5
7

R
U

T
F

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

N
o

Y
es

8,
82

3
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
T

C
G

A
C

A
T

C
T

C
T

T

B
gm

al
1

B
gm

al
1.

s1
1

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

8.
83

no
t t

ak
en

no
t t

ak
en

na
na

na
po

w
de

re
d 

m
ilk

Y
es

C
ef

ta
zi

di
m

e 
in

je
ct

io
n

N
o

Y
es

N
o

6,
97

6
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

C
A

A
T

A
C

G
C

C
T

G

B
gm

al
1

B
gm

al
1.

s1
2

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

9.
27

5.
41

63
.2

-2
.9

4
-3

.9
8

-4
.3

3
m

ilk
, l

ea
fy

 v
eg

et
ab

le
, d

al
N

o
N

o
N

o
N

o
23

,2
97

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

G
T

T
A

C
G

A
G

C
T

A

B
gm

al
1

B
gm

al
1.

s1
3

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

9.
43

5.
74

63
.4

-2
.2

6
-3

.9
7

-3
.9

3
po

w
de

re
d 

m
ilk

N
o

N
o

Y
es

N
o

33
,6

14
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
A

A
G

G
C

G
C

T
C

C
T

T

B
gm

al
1

B
gm

al
1.

s1
4

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

10
.3

6
64

-1
.9

7
-4

.1
3

-3
.7

8
po

w
de

re
d 

m
ilk

N
o

N
o

N
o

N
o

21
,8

26
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
T

G
T

C
G

C
A

A
A

T
A

G

B
gm

al
1

B
gm

al
1.

s1
5

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

10
.7

3
6.

51
65

.5
-1

.5
7

-3
.6

9
-3

.2
2

H
al

w
a

N
o

N
o

N
o

N
o

33
,1

28
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

T
G

T
T

G
T

C
G

T
G

C

B
gm

al
1

B
gm

al
1.

s1
6

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
11

.8
6.

73
66

.3
-1

.4
7

-3
.8

2
-3

.1
7

H
al

w
a

N
o

N
o

N
o

N
o

31
,5

11
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
C

G
C

T
G

T
G

G
A

T
T

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 102

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

B
gm

al
1

B
gm

al
1.

s1
7

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

12
.7

7
6.

2
66

.3
-2

.5
2

-4
.2

1
-4

H
al

w
a

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
Y

es
Y

es
22

,1
82

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

A
T

T
A

T
C

G
A

C
G

A

B
gm

al
1

B
gm

al
1.

s1
8

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

13
.8

5.
89

66
.3

-3
.1

9
-4

.6
-4

.5
3

H
al

w
a

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

Y
es

16
,1

03
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

C
C

T
T

A
C

A
C

C
T

T

B
gm

al
10

1
B

gm
al

10
.s

1
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Pr
e 

A
nt

ib
io

tic
s

15
.1

7
4.

46
64

-5
.4

5
-5

.9
7

-6
.3

6
B

re
as

t m
ilk

, r
ic

e,
 p

ot
at

o,
 

le
nt

il,
 m

ilk
N

o
Y

es
Y

es
Y

es
20

,9
28

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

C
C

C
A

A
G

C
G

T
T

A

B
gm

al
10

B
gm

al
10

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
 -

 
Fi

rs
t A

nt
ib

io
tic

15
.4

3
4.

46
64

-5
.4

5
-6

.0
5

-6
.3

9
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
23

,8
31

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

G
A

A
C

C
C

T
A

T
G

G

B
gm

al
10

B
gm

al
10

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.5
7

4.
53

64
-5

.2
9

-6
.0

9
-6

.3
2

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 

su
ji,

 B
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
18

,5
50

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

T
T

A
T

C
G

C
A

T
G

G

B
gm

al
10

B
gm

al
10

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.6
3

4.
7

64
-4

.9
1

-6
.1

1
-6

.1
4

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
25

,4
85

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

C
T

G
C

A
C

T
G

A
G

C

B
gm

al
10

B
gm

al
10

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.7
4.

75
64

-4
.7

9
-6

.1
2

-6
.0

9
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

C
ip

ro
fl

ox
ac

in
 s

yr
up

N
o

Y
es

N
o

22
,3

02
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

C
C

T
A

G
C

C
C

A
A

T

B
gm

al
10

B
gm

al
10

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.7
7

4.
98

64
-4

.2
7

-6
.1

4
-5

.8
3

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
N

o
Y

es
N

o
26

,2
16

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

G
C

T
G

T
C

A
A

G
C

T

B
gm

al
10

B
gm

al
10

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.8
3

5.
22

64
-3

.7
3

-6
.1

6
-5

.5
7

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
N

o
N

o
N

o
17

,2
48

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

T
G

T
G

T
G

T
A

G
A

C

B
gm

al
10

B
gm

al
10

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a 
- 

L
as

t 
A

nt
ib

io
tic

15
.9

5.
39

64
-3

.3
5

-6
.1

8
-5

.3
8

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
16

,9
82

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

G
C

A
A

C
A

T
T

G
C

A

B
gm

al
10

B
gm

al
10

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

16
.4

3
5.

91
65

-2
.6

1
-5

.9
4

-4
.8

6
H

al
w

a,
 m

ilk
, r

ic
e,

 p
ot

at
o,

 
bi

sc
ui

t, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

10
,0

39
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

C
A

A
C

A
C

T
C

C
G

A

B
gm

al
10

B
gm

al
10

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

16
.9

6.
39

65
.8

-1
.9

3
-5

.7
6

-4
.3

8
H

al
w

a,
 K

hi
ch

ur
i, 

m
ilk

, 
ju

ic
e,

 b
is

cu
it,

 B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

Y
es

17
,5

18
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

T
A

A
A

T
T

C
A

G
G

C

B
gm

al
10

B
gm

al
10

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

17
.3

7
6.

57
67

-2
.0

5
-5

.4
3

-4
.2

4
H

al
w

a,
 r

ic
e,

 m
ea

t, 
po

ta
to

, 
ba

na
na

, m
ilk

, B
re

as
t m

ilk
N

o
N

o
N

o
N

o
17

,4
37

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

A
T

C
T

A
T

C
C

T
G

C

B
gm

al
10

B
gm

al
10

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

17
.8

7
6.

32
68

-2
.9

4
-5

.1
8

-4
.5

8
K

hi
ch

ur
i, 

B
re

as
t m

ilk
, 

ba
na

na
N

o
N

o
N

o
N

o
15

,8
64

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

C
C

A
A

C
A

A
C

C
A

T

B
gm

al
11

1
B

gm
al

11
.s

1
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Pr
e 

A
nt

ib
io

tic
s

14
.8

6.
78

74
-3

.9
3

-1
.8

7
-3

.6
4

B
re

as
t m

ilk
, s

uj
i, 

ce
re

la
c,

 
ri

ce
, m

ilk
, l

en
til

N
o

N
o

N
o

Y
es

24
,8

83
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

G
G

G
T

C
C

C
A

C
A

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 103

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
11

B
gm

al
11

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
 -

 
Fi

rs
t A

nt
ib

io
tic

15
6.

83
74

-3
.8

4
-1

.9
5

-3
.6

1
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
21

,8
94

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

C
G

A
T

T
C

G
A

G
T

C

B
gm

al
11

B
gm

al
11

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.0
7

6.
83

74
-3

.8
4

-1
.9

8
-3

.6
2

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

Y
es

N
o

Y
es

20
,5

42
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

A
T

G
T

A
T

G
T

G
G

T

B
gm

al
11

B
gm

al
11

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.1
3

7
74

-3
.5

6
-2

-3
.4

4
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

19
,4

00
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

A
G

A
G

C
A

A
C

A
G

A

B
gm

al
11

B
gm

al
11

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.2
7.

02
74

.5
-3

.6
5

-1
.8

3
-3

.4
3

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
18

,5
34

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

C
T

G
C

G
A

A
G

T
A

T

B
gm

al
11

B
gm

al
11

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.2
7

6.
92

74
.5

-3
.8

2
-1

.8
5

-3
.5

5
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

20
,7

47
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

A
T

G
T

G
G

T
G

T
T

A

B
gm

al
11

B
gm

al
11

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.3
3

6.
97

74
.5

-3
.7

3
-1

.8
8

-3
.5

1
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

Y
es

N
o

Y
es

24
,7

82
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
C

G
A

T
G

C
T

G
T

T
G

A

B
gm

al
11

B
gm

al
11

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a 
- 

L
as

t 
A

nt
ib

io
tic

15
.3

7
6.

82
74

.5
-3

.9
9

-1
.8

9
-3

.6
8

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
26

,7
01

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

G
T

G
T

T
T

C
G

G
A

C

B
gm

al
12

B
gm

al
12

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
19

.7
7.

55
77

.4
-2

.7
9

-1
.5

9
-2

.8
2

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
25

,9
96

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

G
T

T
C

G
G

T
C

C
A

T

B
gm

al
12

B
gm

al
12

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
19

.7
7

7.
77

77
.4

-2
.4

4
-1

.6
1

-2
.5

8
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
16

,9
57

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

C
T

C
C

T
T

G
T

G
T

T

B
gm

al
12

B
gm

al
12

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
19

.8
3

8.
05

78
-2

.1
6

-1
.4

3
-2

.2
8

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
20

,2
99

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

A
C

T
C

G
G

G
A

A
C

T

B
gm

al
12

B
gm

al
12

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
19

.9
8.

27
78

-1
.8

4
-1

.4
5

-2
.0

6
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

22
,7

49
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

T
C

T
C

T
C

G
A

C
A

T

B
gm

al
12

B
gm

al
12

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
19

.9
7

8.
39

78
-1

.6
7

-1
.4

7
-1

.9
4

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
17

,6
49

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
C

A
G

A
A

A
T

G
T

G
T

C

B
gm

al
12

B
gm

al
12

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

20
.5

3
8.

22
78

-1
.9

1
-1

.6
3

-2
.2

2
B

re
as

t m
ilk

, m
ilk

, j
ui

ce
, 

K
hi

ch
ur

i, 
H

al
w

a
Y

es
C

ef
ra

di
ne

 s
yr

up
N

o
N

o
Y

es
17

,3
20

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

A
C

G
T

A
G

G
C

T
C

T

B
gm

al
13

1
B

gm
al

13
.s

1
R

U
T

F
A

cu
te

 P
ha

se
 -

 
Pr

e 
A

nt
ib

io
tic

s
6.

5
4.

55
61

-3
.4

1
-2

.3
5

-3
.9

8
m

ilk
 s

uj
i, 

ri
ce

, p
ot

at
o,

 
pu

m
ki

n
N

o
N

o
N

o
N

o
30

,0
83

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
C

T
G

A
T

C
C

A
T

C
T

T

B
gm

al
13

B
gm

al
13

.s
2

R
U

T
F

A
cu

te
 P

ha
se

 -
 

Pr
e 

A
nt

ib
io

tic
s

6.
5

4.
55

61
-3

.4
1

-2
.3

5
-3

.9
8

m
ilk

 s
uj

i, 
ri

ce
, p

ot
at

o,
 

pu
m

ki
n

N
o

N
o

N
o

N
o

21
,6

89
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

T
C

A
C

G
G

A
C

A
T

T

B
gm

al
13

B
gm

al
13

.s
3

R
U

T
F

A
cu

te
 P

ha
se

 -
 

Fi
rs

t A
nt

ib
io

tic
6.

6
4.

51
61

-3
.5

1
-2

.4
1

-4
.0

8
m

ilk
 s

uj
i

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
23

,7
79

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

G
T

G
C

T
T

A
G

G
C

T

B
gm

al
13

B
gm

al
13

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

6.
67

4.
36

61
-3

.8
7

-2
.4

6
-4

.3
3

R
U

T
F

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

Y
es

N
o

N
o

17
,9

33
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

C
T

C
T

C
C

G
T

A
G

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 104

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
13

B
gm

al
13

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F 

- 
L

as
t 

A
nt

ib
io

tic
6.

73
4.

38
61

-3
.8

2
-2

.5
-4

.3
2

R
U

T
F,

 m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
29

,5
79

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

T
A

G
A

G
G

T
A

G
A

G

B
gm

al
13

B
gm

al
13

.s
6

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

6.
8

4.
47

61
-3

.6
1

-2
.5

4
-4

.2
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
26

,3
21

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

C
G

C
G

A
A

C
T

A
A

T

B
gm

al
14

B
gm

al
14

.s
3

R
U

T
F

A
cu

te
 P

ha
se

14
.1

3
5.

54
67

-4
.1

7
-4

.4
4

-4
.9

9
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
N

o
N

o
N

o
24

,4
86

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
T

G
G

C
A

A
A

T
C

T
A

G

B
gm

al
14

B
gm

al
14

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

14
.2

5.
59

67
-4

.0
7

-4
.4

6
-4

.9
4

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
17

,5
89

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

G
T

T
G

T
A

G
T

C
C

G

B
gm

al
14

B
gm

al
14

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

14
.2

7
5.

71
67

-3
.8

2
-4

.4
8

-4
.8

1
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

31
,1

09
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

A
T

G
T

G
C

C
G

G
C

T

B
gm

al
14

B
gm

al
14

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

14
.3

3
5.

75
67

-3
.7

4
-4

.5
1

-4
.7

7
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

27
,0

52
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

C
G

A
G

C
G

A
A

G
T

A

B
gm

al
14

B
gm

al
14

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

14
.4

5.
85

67
-3

.5
3

-4
.5

3
-4

.6
6

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
ta

zi
di

m
e,

 A
m

ik
ac

in
 in

je
ct

io
ns

N
o

Y
es

Y
es

22
,4

93
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

A
C

C
G

A
A

G
G

T
A

T

B
gm

al
14

B
gm

al
14

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

14
.4

7
5.

87
67

-3
.4

9
-4

.5
5

-4
.6

5
B

re
as

t m
ilk

, p
lu

m
py

 n
ut

, 
m

ilk
 s

uj
i

Y
es

C
ef

ta
zi

di
m

e,
 A

m
ik

ac
in

 in
je

ct
io

ns
N

o
Y

es
Y

es
17

,1
80

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

T
T

A
A

G
C

T
G

A
C

C

B
gm

al
14

B
gm

al
14

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

14
.5

7
6.

09
67

-3
.0

4
-4

.5
9

-4
.4

1
R

U
T

F,
 B

re
as

t m
ilk

Y
es

C
ef

ta
zi

di
m

e,
 A

m
ik

ac
in

 in
je

ct
io

ns
N

o
N

o
Y

es
24

,1
83

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

G
T

G
A

T
C

C
G

C
T

A

B
gm

al
15

B
gm

al
15

.s
3

R
U

T
F

A
cu

te
 P

ha
se

17
.3

5.
61

67
-4

.0
3

-5
.4

1
-5

.2
9

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

21
,0

73
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

G
C

T
A

T
G

T
A

T
G

G

B
gm

al
15

B
gm

al
15

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

17
.3

7
5.

88
67

-3
.4

7
-5

.4
3

-5
R

U
T

F,
 B

re
as

t m
ilk

Y
es

C
ip

ro
fl

ox
ac

in
 s

yr
up

Y
es

N
o

N
o

16
,7

74
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
C

A
C

C
T

T
A

C
C

T
T

A

B
gm

al
15

B
gm

al
15

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

17
.4

3
6.

09
67

-3
.0

4
-5

.4
5

-4
.7

8
R

U
T

F,
 B

re
as

t m
ilk

Y
es

C
ip

ro
fl

ox
ac

in
 s

yr
up

Y
es

N
o

N
o

15
,6

97
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

A
A

T
C

G
G

T
G

C
C

A

B
gm

al
15

B
gm

al
15

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

17
.5

6.
28

67
-2

.6
4

-5
.4

6
-4

.5
8

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
N

o
N

o
N

o
24

,4
98

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

G
G

T
C

G
C

A
T

C
G

T

B
gm

al
15

B
gm

al
15

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

17
.5

7
6.

5
67

-2
.1

9
-5

.4
8

-4
.3

5
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

20
,1

68
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

T
C

T
A

C
C

G
A

A
G

C

B
gm

al
15

B
gm

al
15

.s
8

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

17
.6

3
6.

67
67

-2
.0

4
-5

.5
-4

.1
7

K
hi

ch
ur

i, 
H

al
w

a,
 m

ilk
 

su
ji,

 B
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
17

,9
10

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
C

A
C

T
C

A
T

C
A

T
T

C

B
gm

al
15

B
gm

al
15

.s
9

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

17
.7

6.
77

68
-2

.0
4

-5
.1

4
-4

.0
7

K
hi

ch
ur

i, 
H

al
w

a,
 m

ilk
 

su
ji,

 b
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
16

,3
91

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

T
G

C
C

A
T

G
C

C
G

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 105

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
15

B
gm

al
15

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

18
.2

6.
64

68
.3

-2
.4

-5
.1

6
-4

.2
7

B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
Y

es
Y

es
N

o
17

,5
88

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

C
A

T
A

G
C

A
T

C
A

A

B
gm

al
15

B
gm

al
15

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

18
.6

7
6.

81
69

-2
.3

3
-5

.0
2

-4
.1

5
B

re
as

t m
ilk

, r
ic

e,
 d

al
, 

po
ta

to
, f

is
h,

 b
is

cu
it

N
o

N
o

N
o

N
o

9,
18

8
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

G
T

A
C

T
C

T
C

G
A

G

B
gm

al
15

B
gm

al
15

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

19
.1

7
7.

03
70

-2
.2

7
-4

.7
8

-3
.9

8
B

re
as

t m
ilk

, r
ic

e,
 d

al
, 

po
ta

to
, b

an
an

a,
 b

is
cu

it
N

o
N

o
N

o
N

o
23

,3
62

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

A
A

C
G

T
G

C
T

C
C

A

B
gm

al
15

B
gm

al
15

.s
13

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

19
.5

7
6.

9
70

.9
-2

.8
2

-4
.5

5
-4

.1
6

B
re

as
t m

ilk
, m

ilk
, r

ic
e,

 
ca

rr
ot

N
o

N
o

N
o

N
o

21
,5

68
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

G
C

G
T

A
A

T
T

A
G

C

B
gm

al
16

B
gm

al
16

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
12

.6
7

5.
33

67
-3

.9
4

-2
.9

2
-4

.3
2

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
17

,0
89

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

G
T

T
A

T
T

T
G

G
C

G

B
gm

al
16

B
gm

al
16

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.7
3

5.
56

67
-3

.4
9

-2
.9

5
-4

.0
3

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
21

,4
19

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

C
G

G
G

T
C

A
T

C
A

T

B
gm

al
16

B
gm

al
16

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.8
5.

85
67

-2
.9

1
-2

.9
8

-3
.6

7
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

Y
es

Y
es

18
,8

85
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
T

T
A

A
C

C
T

T
C

C
T

G

B
gm

al
16

B
gm

al
16

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.8
7

6.
21

67
-2

.2
-3

-3
.2

2
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

N
o

Y
es

29
,5

90
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

T
G

A
T

C
C

G
G

T
A

G

B
gm

al
16

B
gm

al
16

.s
7

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

12
.9

3
6.

05
67

-2
.5

1
-3

.0
3

-3
.4

4
B

re
as

t m
ilk

, m
ilk

 s
uj

i 
10

0,
 K

hi
ch

ur
i

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

N
o

Y
es

31
,0

83
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

G
T

A
A

G
A

C
T

T
G

G

B
gm

al
16

B
gm

al
16

.s
8

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

13
.0

3
6.

1
67

-2
.4

1
-3

.0
7

-3
.3

9
B

re
as

t m
ilk

, m
ilk

 s
uj

i 
10

0,
 K

hi
ch

ur
i

N
o

N
o

N
o

N
o

26
,9

54
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

C
T

T
G

G
T

G
T

A
A

G

B
gm

al
17

B
gm

al
17

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
12

.1
3

5.
29

65
.6

-4
.2

-4
.2

5
-5

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
19

,7
04

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

A
C

A
T

T
G

T
C

A
C

G

B
gm

al
18

B
gm

al
18

.s
3

R
U

T
F

A
cu

te
 P

ha
se

14
.9

5.
95

71
-4

.6
-3

.1
1

-4
.6

2
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

m
pi

ci
lli

n,
 G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

Y
es

16
,9

99
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

G
A

T
C

G
T

A
A

T
A

C

B
gm

al
18

B
gm

al
18

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

14
.9

7
6.

09
71

-4
.3

4
-3

.1
3

-4
.4

6
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
m

pi
ci

lli
n,

 G
en

ta
m

ic
in

 in
je

ct
io

ns
N

o
N

o
N

o
17

,0
41

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

A
A

A
C

A
T

C
C

C
A

C

B
gm

al
18

B
gm

al
18

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

15
.0

3
6.

07
71

-4
.3

8
-3

.1
5

-4
.5

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

, C
ef

ix
im

e 
sy

ru
ps

Y
es

N
o

Y
es

16
,2

88
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

G
C

C
G

T
A

T
G

C
C

A

B
gm

al
18

B
gm

al
18

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

15
.1

6.
04

71
-4

.4
4

-3
.1

8
-4

.5
4

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

, C
ef

ix
im

e 
sy

ru
ps

Y
es

N
o

Y
es

21
,5

16
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
C

G
T

G
A

C
A

A
T

A
G

T

B
gm

al
18

B
gm

al
18

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

15
.2

3
6.

15
71

.2
-4

.2
9

-3
.1

5
-4

.4
3

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
N

o
N

o
N

o
22

,8
60

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

T
C

G
A

A
T

T
T

G
C

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 106

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
18

B
gm

al
18

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

15
.3

6.
19

71
.2

-4
.2

2
-3

.1
7

-4
.3

9
R

U
T

F,
 B

re
as

t m
ilk

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

20
,7

96
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

C
A

C
C

T
C

C
T

T
G

T

B
gm

al
18

B
gm

al
18

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

16
.4

6.
6

71
.4

-3
.5

3
-3

.4
6

-4
.0

8
B

re
as

t m
ilk

, c
ow

’s
 m

ilk
, 

K
hi

ch
ur

i
N

o
N

o
N

o
N

o
18

,4
69

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

A
T

C
A

C
C

G
G

C
A

C

B
gm

al
19

B
gm

al
19

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
7.

73
5.

2
57

.6
na

na
na

m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

26
,1

39
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

T
G

C
C

A
A

G
A

G
T

C

B
gm

al
19

B
gm

al
19

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
7.

8
5.

21
57

.6
na

na
na

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
18

,7
56

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

T
C

A
G

T
A

C
T

A
G

G

B
gm

al
19

B
gm

al
19

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
7.

87
5.

1
57

.6
-0

.4
6

-5
.7

6
-4

.4
1

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 

su
zi

 1
00

N
o

N
o

N
o

N
o

24
,1

10
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

T
G

T
T

A
G

A
T

G
T

G

B
gm

al
19

B
gm

al
19

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
7.

9
5.

19
57

.6
-0

.2
5

-5
.7

8
-4

.3
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 
su

zi
 1

00
N

o
N

o
N

o
N

o
19

,5
83

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

C
A

G
T

T
C

T
C

G
T

T

B
gm

al
19

B
gm

al
19

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8

5.
18

58
-0

.5
4

-5
.6

5
-4

.3
4

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 

su
zi

 1
00

N
o

N
o

N
o

N
o

24
,0

50
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
C

G
C

T
A

C
A

A
C

T
C

G

B
gm

al
19

B
gm

al
19

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

07
5.

11
58

-0
.7

-5
.6

9
-4

.4
5

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 

su
zi

 1
00

Y
es

C
ef

ta
zi

di
m

e 
in

je
ct

io
n

N
o

Y
es

Y
es

21
,6

19
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

T
G

C
A

A
C

C
A

A
T

C

B
gm

al
19

B
gm

al
19

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

13
5.

21
58

-0
.4

7
-5

.7
2

-4
.3

3
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 
su

zi
 1

00
Y

es
C

ef
ta

zi
di

m
e,

 F
lu

cl
ox

ac
ill

in
 in

je
ct

io
ns

N
o

Y
es

Y
es

26
,2

63
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
C

G
A

T
C

T
T

C
G

A
G

C

B
gm

al
19

B
gm

al
19

.s
10

.k
hi

ch
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

5
5.

45
58

.2
-0

.0
6

-5
.8

2
-4

.1
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 
su

zi
 1

00
N

o
N

o
N

o
N

o
26

,9
30

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

C
A

T
C

A
G

A
G

T
T

A

B
gm

al
19

B
gm

al
19

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

9.
1

5.
3

59
-0

.9
-5

.7
7

-4
.4

4
B

re
as

t m
ilk

, K
hi

ch
ur

i, 
H

al
w

a,
 p

ow
de

re
d 

m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
Y

es
23

,6
42

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
C

C
A

G
A

T
A

T
A

G
C

A

B
gm

al
19

B
gm

al
19

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

9.
67

5.
65

60
.8

-1
.1

6
-5

.2
4

-4
.1

B
re

as
t m

ilk
, p

ow
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
H

al
w

a
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
18

,6
82

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

G
T

G
A

C
T

A
G

T
T

C

B
gm

al
21

B
gm

al
2.

s1
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Pr
e 

A
nt

ib
io

tic
s

11
.9

3
4.

72
65

-4
.5

5
-3

.4
-4

.9
8

su
ji,

 p
ow

de
re

d 
m

ilk
, 

br
ea

st
 m

ilk
N

o
Y

es
Y

es
Y

es
18

,2
78

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
C

T
A

T
C

T
C

C
T

G
T

C

B
gm

al
2

B
gm

al
2.

s3
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Fi
rs

t A
nt

ib
io

tic
12

.0
7

4.
88

65
-4

.2
1

-3
.4

6
-4

.8
m

ilk
 s

uj
i, 

br
ea

st
 m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

14
,1

91
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

G
G

C
T

T
A

C
G

T
G

T

B
gm

al
2

B
gm

al
2.

s4
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

12
.1

3
4.

62
65

-4
.7

6
-3

.4
8

-5
.1

5
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

18
,4

43
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

A
C

T
A

G
T

T
C

A
G

G

B
gm

al
2

B
gm

al
2.

s5
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

12
.2

4.
69

65
-4

.6
1

-3
.5

1
-5

.0
7

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
26

,6
26

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

G
A

C
T

T
C

C
A

G
C

T

B
gm

al
2

B
gm

al
2.

s6
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

12
.2

7
4.

65
65

-4
.6

9
-3

.5
4

-5
.1

3
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
N

o
N

o
N

o
N

o
25

,2
35

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
T

G
G

T
C

A
A

C
G

A
T

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 107

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
2

B
gm

al
2.

s7
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

12
.3

3
4.

78
65

.3
-4

.5
2

-3
.4

5
-4

.9
7

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

25
,9

18
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

T
A

G
A

T
C

G
T

G
T

A

B
gm

al
2

B
gm

al
2.

s8
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

12
.4

5
65

.3
-4

.0
6

-3
.4

7
-4

.7
K

hi
ch

ur
i-

H
al

w
a,

 b
re

as
t 

m
ilk

 m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

27
,1

24
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

G
A

G
G

G
A

A
A

G
T

C

B
gm

al
2

B
gm

al
2.

s9
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a 

- 
L

as
t 

A
nt

ib
io

tic

12
.4

7
5.

05
65

.3
-3

.9
6

-3
.5

-4
.6

4
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0,
 b

re
as

t m
ilk

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
N

o
Y

es
23

,1
77

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

A
A

C
A

C
T

T
T

G
G

A

B
gm

al
20

B
gm

al
20

.s
3

R
U

T
F

A
cu

te
 P

ha
se

10
.6

5.
55

66
.6

-3
.3

8
-2

.1
9

-3
.6

3
m

ilk
 s

uj
i

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
26

,6
85

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

A
C

T
T

C
A

T
G

C
G

A

B
gm

al
20

B
gm

al
20

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

10
.6

7
5.

47
66

.6
-3

.5
4

-2
.2

2
-3

.7
6

R
U

T
F

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
18

,7
25

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

T
T

T
A

G
G

A
C

G
A

C

B
gm

al
20

B
gm

al
20

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

10
.8

5.
57

66
.6

-3
.3

4
-2

.2
9

-3
.6

5
R

U
T

F
N

o
N

o
N

o
N

o
25

,3
49

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

C
C

G
T

A
A

A
C

T
T

G

B
gm

al
20

B
gm

al
20

.s
7

R
U

T
F

R
U

T
F

10
.8

7
5.

69
66

.6
-3

.1
-2

.3
2

-3
.5

R
U

T
F

N
o

N
o

N
o

N
o

20
,7

64
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
A

C
T

C
T

A
G

C
C

G
G

T

B
gm

al
21

B
gm

al
21

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
8.

77
4.

63
63

.2
-4

.7
6

-3
.7

2
-5

.2
6

m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
32

,5
89

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

T
T

A
A

G
C

C
T

G
G

A

B
gm

al
21

B
gm

al
21

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

83
4.

61
63

.2
-4

.8
-3

.7
5

-5
.3

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i

N
o

N
o

N
o

N
o

34
,9

82
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

A
C

T
A

C
C

C
G

T
T

G

B
gm

al
21

B
gm

al
21

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

9
4.

68
63

.2
-4

.6
4

-3
.7

9
-5

.2
2

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

Y
es

N
o

N
o

28
,0

10
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

T
G

G
T

C
A

T
C

G
T

A

B
gm

al
21

B
gm

al
21

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

97
4.

71
63

.2
-4

.5
7

-3
.8

2
-5

.1
9

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

N
o

21
,9

02
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

C
C

T
G

T
C

T
G

C
A

A

B
gm

al
21

B
gm

al
21

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

03
4.

78
63

.2
-4

.4
1

-3
.8

6
-5

.1
1

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ip

ro
fl

ox
ac

in
 s

yr
up

Y
es

N
o

N
o

20
,0

00
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

G
A

T
A

G
C

C
A

A
G

G

B
gm

al
21

B
gm

al
21

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

9.
17

4.
69

63
.3

-4
.6

6
-3

.8
8

-5
.2

6
m

ilk
 s

uj
i

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

Y
es

Y
es

24
,9

67
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

C
A

G
A

T
T

T
C

C
A

G

B
gm

al
21

B
gm

al
21

.s
10

.k
hi

ch
K

hi
ch

ur
i-

H
al

w
a

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

9.
5

4.
93

63
.4

-4
.1

4
-4

.0
1

-5
.0

1
K

hi
ch

ur
i-

H
al

w
a

N
o

N
o

N
o

N
o

31
,7

90
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
A

T
G

G
G

C
G

A
A

T
G

G

B
gm

al
21

B
gm

al
21

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

11
5.

17
64

.2
-3

.9
3

-4
.3

7
-4

.9
7

ri
ce

, p
ot

at
o,

 e
gg

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

Y
es

N
o

N
o

24
,5

86
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

A
T

G
C

T
G

C
C

G
T

T

B
gm

al
21

B
gm

al
21

.s
14

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

11
.7

7
5.

52
65

-3
.4

7
-4

.3
6

-4
.6

6
ri

ce
, f

is
h,

 p
ot

at
o,

 
ja

ck
fr

ui
t, 

ba
na

na
N

o
N

o
N

o
N

o
14

,5
18

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

C
T

C
T

A
C

C
A

C
T

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 108

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
22

B
gm

al
22

.s
3

R
U

T
F

A
cu

te
 P

ha
se

9.
2

5.
67

65
.5

-3
.3

5
-2

.9
2

-3
.9

7
m

ilk
 s

uj
i

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
Y

es
N

o
N

o
23

,8
02

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
C

G
A

T
A

G
G

C
C

T
T

A

B
gm

al
22

B
gm

al
22

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

9.
27

5.
7

65
.5

-3
.2

8
-2

.9
6

-3
.9

5
R

U
T

F
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

Y
es

N
o

N
o

16
,7

13
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
T

G
G

C
T

T
T

C
T

A
T

C

B
gm

al
22

B
gm

al
22

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

9.
33

5.
74

65
.5

-3
.1

9
-2

.9
9

-3
.9

1
R

U
T

F
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
Y

es
N

o
N

o
13

,3
18

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

C
G

T
T

G
C

A
A

A
C

T

B
gm

al
22

B
gm

al
22

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

9.
4

5.
74

65
.5

-3
.1

9
-3

.0
3

-3
.9

2
R

U
T

F
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
Y

es
N

o
N

o
15

,7
88

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

T
G

A
A

G
G

G
C

G
A

A

B
gm

al
22

B
gm

al
22

.s
8

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

9.
53

5.
92

66
-3

.0
1

-2
.8

7
-3

.7
2

po
w

de
re

d 
m

ilk
N

o
N

o
N

o
N

o
19

,9
78

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

G
G

T
T

G
G

T
T

A
C

G

B
gm

al
22

B
gm

al
22

.s
9

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

9.
6

5.
9

66
-3

.0
5

-2
.9

1
-3

.7
6

m
ilk

, r
ic

e,
 p

ot
at

o,
 d

al
, e

gg
N

o
N

o
N

o
N

o
21

,0
88

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

T
G

T
T

C
C

C
A

G
A

A

B
gm

al
22

B
gm

al
22

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

10
6.

01
67

.2
-3

.2
8

-2
.5

9
-3

.7
m

ilk
, m

ea
t

N
o

N
o

N
o

N
o

35
,9

06
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

G
A

G
C

T
G

T
T

A
C

C

B
gm

al
22

B
gm

al
22

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

10
.5

7
6.

11
67

.3
-3

.1
1

-2
.8

3
-3

.7
po

w
de

re
d 

m
ilk

, r
ic

e,
 d

al
N

o
N

o
N

o
N

o
19

,9
41

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

A
C

T
T

T
C

A
G

G
A

G

B
gm

al
22

B
gm

al
22

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

11
.0

7
6.

42
68

-2
.7

3
-2

.7
6

-3
.4

1
po

w
de

re
d 

m
ilk

, r
ic

e
N

o
N

o
N

o
N

o
17

,9
03

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

C
C

G
T

C
T

C
G

T
A

A

B
gm

al
22

B
gm

al
22

.s
16

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

13
.4

3
6.

75
70

-2
.8

-2
.9

5
-3

.4
5

po
w

de
re

d 
m

ilk
,

N
o

N
o

N
o

N
o

16
,9

61
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

A
T

C
T

A
T

C
C

T
G

C

B
gm

al
22

B
gm

al
22

.s
17

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

14
.4

7
6.

85
70

.5
-2

.7
8

-3
.1

5
-3

.5
1

m
ilk

, r
ic

e,
 d

al
, p

ot
at

o
N

o
N

o
N

o
N

o
15

,4
90

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

C
A

T
A

G
C

A
T

C
A

A

B
gm

al
22

B
gm

al
22

.s
18

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

15
.5

7
8.

1
73

-1
.4

2
-2

.5
6

-2
.2

4
K

hi
ch

ur
i

N
o

N
o

N
o

N
o

16
,7

34
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

T
C

G
C

C
G

T
A

C
A

T

B
gm

al
23

B
gm

al
23

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
9.

9
4.

43
59

-3
.1

5
-6

.1
4

-5
.7

3
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

m
pi

ci
lli

n,
 G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

N
o

16
,3

03
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

G
A

T
G

A
T

C
A

G
T

C

B
gm

al
23

B
gm

al
23

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

97
4.

4
59

-3
.2

3
-6

.1
7

-5
.7

8
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ik

 s
uz

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

19
,1

49
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

A
T

G
A

C
C

T
C

G
T

G

B
gm

al
23

B
gm

al
23

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
10

.0
3

4.
41

59
-3

.2
1

-6
.2

-5
.7

8
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
22

,7
36

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

C
A

G
C

T
C

A
A

A
C

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 109

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
24

B
gm

al
24

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
8.

37
5.

27
66

.7
-4

.6
3

-1
.9

2
-4

.3
1

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
Y

es
N

o
24

,9
04

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
C

G
C

T
C

A
C

A
G

A
A

T

B
gm

al
24

B
gm

al
24

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

43
5.

46
66

.7
-4

.2
3

-1
.9

5
-4

.0
7

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i

N
o

N
o

N
o

N
o

19
,9

36
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

T
C

G
A

T
G

C
C

G
C

A

B
gm

al
24

B
gm

al
24

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

5
5.

5
66

.7
-4

.1
5

-1
.9

9
-4

.0
3

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
Y

es
Y

es
8,

26
1

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

T
C

G
T

C
C

A
A

A
T

G

B
gm

al
24

B
gm

al
24

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

57
5.

53
66

.7
-4

.0
9

-2
.0

3
-4

.0
1

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
Y

es
Y

es
17

,4
56

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

A
C

A
C

A
A

G
T

C
G

C

B
gm

al
24

B
gm

al
24

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

63
5.

42
67

-4
.4

2
-1

.9
3

-4
.1

7
K

hi
ch

ur
i-

H
al

w
a,

 b
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

C
ef

ta
zi

di
m

e 
in

je
ct

io
n

N
o

Y
es

Y
es

25
,0

03
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

T
C

G
T

G
A

A
T

G
A

C

B
gm

al
24

B
gm

al
24

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

7
5.

33
67

-4
.6

-1
.9

7
-4

.3
1

K
hi

ch
ur

i-
H

al
w

a,
 b

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
C

ef
ta

zi
di

m
e 

in
je

ct
io

n
N

o
Y

es
Y

es
19

,8
85

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
T

A
T

G
C

C
A

G
A

G
A

T

B
gm

al
24

B
gm

al
24

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

77
5.

46
67

-4
.3

3
-2

.0
1

-4
.1

5
K

hi
ch

ur
i-

H
al

w
a,

 b
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

C
ef

ta
zi

di
m

e 
in

je
ct

io
n

N
o

Y
es

Y
es

19
,7

93
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

A
G

A
G

T
C

C
A

C
T

T

B
gm

al
24

B
gm

al
24

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

9.
23

5.
73

67
-3

.7
8

-2
.2

7
-3

.9
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
26

,8
95

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

A
T

C
T

C
T

G
G

G
T

A

B
gm

al
25

B
gm

al
25

.s
3

R
U

T
F

A
cu

te
 P

ha
se

6.
7

4.
78

61
-3

.3
8

-3
.5

1
-4

.5
2

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

22
,7

34
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
C

C
G

A
G

G
T

A
T

A
A

T

B
gm

al
25

B
gm

al
25

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

6.
77

4.
96

61
-2

.9
3

-3
.5

5
-4

.2
9

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
20

,0
76

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

A
G

A
C

G
T

G
T

T
C

T

B
gm

al
25

B
gm

al
25

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

6.
83

5.
1

61
-2

.5
6

-3
.5

9
-4

.1
1

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
ix

im
e 

sy
ru

p
N

o
Y

es
N

o
18

,9
58

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
C

G
C

A
T

T
T

G
G

A
T

G

B
gm

al
25

B
gm

al
25

.s
6

R
U

T
F

A
cu

te
 P

ha
se

6.
9

5.
13

61
-2

.4
9

-3
.6

3
-4

.0
9

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

Y
es

N
o

21
,1

68
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
C

A
A

C
A

C
A

T
G

C
T

G

B
gm

al
25

B
gm

al
25

.s
7

R
U

T
F

A
cu

te
 P

ha
se

6.
97

5.
08

61
-2

.6
2

-3
.6

8
-4

.1
8

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

Y
es

N
o

16
,2

99
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

G
C

A
C

G
T

G
A

T
A

A

B
gm

al
25

B
gm

al
25

.s
8

R
U

T
F

A
cu

te
 P

ha
se

7.
03

5.
15

61
-2

.4
4

-3
.7

2
-4

.1
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
17

,9
56

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

C
G

T
C

C
A

T
G

A
A

T

B
gm

al
25

B
gm

al
25

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

7.
1

5.
09

61
-2

.5
9

-3
.7

6
-4

.2
1

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
29

,5
11

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

G
G

T
G

A
G

T
T

C
T

A

B
gm

al
25

B
gm

al
25

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

7.
6

5.
52

61
.6

-1
.8

7
-3

.7
8

-3
.7

6
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
25

,0
44

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

G
G

T
C

C
A

A
A

T
C

A

B
gm

al
25

B
gm

al
25

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

8.
07

5.
24

62
-2

.7
5

-3
.8

7
-4

.2
7

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
Y

es
9,

61
9

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

C
C

A
G

T
G

A
C

T
C

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 110

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
25

B
gm

al
25

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

8.
77

5.
88

63
-1

.7
7

-3
.8

-3
.5

9
B

re
as

t m
ilk

, m
ilk

 s
uj

i, 
ri

ce
, f

is
h,

 p
ot

at
o,

 ju
ic

e
N

o
N

o
N

o
N

o
17

,8
74

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
C

G
T

A
A

G
A

T
G

C
C

T

B
gm

al
25

B
gm

al
25

.s
13

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

9.
1

5.
97

63
.5

-1
.8

1
-3

.7
6

-3
.5

5
B

re
as

t m
ilk

, r
ic

e,
 f

is
h,

 
eg

g,
 b

an
an

a
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

Y
es

5,
82

7
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

T
T

C
T

G
C

C
G

A
A

G

B
gm

al
25

B
gm

al
25

.s
14

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

9.
53

5.
93

63
.5

-1
.8

9
-3

.9
8

-3
.7

B
re

as
t m

ilk
, m

ilk
 s

uj
i, 

ri
ce

, f
is

h
N

o
N

o
N

o
N

o
14

,3
41

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
C

T
C

A
C

A
A

C
C

G
T

G

B
gm

al
25

B
gm

al
25

.s
15

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

10
.0

3
6.

39
64

-1
.1

7
-4

.0
1

-3
.2

2
B

re
as

t m
ilk

, m
ilk

 s
uj

i, 
ri

ce
, p

ot
at

o
N

o
N

o
N

o
N

o
12

,2
67

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

C
C

A
A

C
A

A
C

C
A

T

B
gm

al
25

B
gm

al
25

.s
16

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

11
.0

3
6.

66
65

-1
.0

8
-4

.0
4

-3
.1

B
re

as
t m

ilk
, m

ilk
su

ji,
 

K
hi

ch
ur

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

Y
es

6,
07

8
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

G
T

A
C

T
C

T
C

G
A

G

B
gm

al
25

B
gm

al
25

.s
18

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

13
.1

7.
76

69
-0

.6
7

-3
.2

3
-2

.1
7

B
re

as
t m

ilk
, m

ilk
, 

K
hi

ch
ur

i, 
ri

ce
, d

al
, 

ve
ge

ta
bl

e,

N
o

N
o

N
o

N
o

20
,3

86
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

A
G

A
C

A
G

C
T

A
T

C

B
gm

al
26

B
gm

al
26

.s
3

R
U

T
F

A
cu

te
 P

ha
se

19
.0

7
4.

9
65

.4
-4

.9
7

-6
.4

3
-6

.2
3

m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

22
,3

80
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

T
T

A
G

G
C

A
T

G
T

G

B
gm

al
26

B
gm

al
26

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

19
.1

3
4.

6
65

.4
-5

.6
2

-6
.4

5
-6

.5
5

R
U

T
F

Y
es

A
m

ox
ic

ill
in

 s
yr

up
Y

es
N

o
N

o
20

,1
40

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

A
G

C
G

T
A

T
C

C
A

T

B
gm

al
27

B
gm

al
27

.s
3

R
U

T
F

A
cu

te
 P

ha
se

9
4.

53
63

-4
.9

1
-3

.9
3

-5
.4

4
m

ilk
 s

uj
i

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
21

,0
93

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

A
A

C
G

G
G

A
C

G
T

A

B
gm

al
27

B
gm

al
27

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

9.
07

4.
4

63
-5

.2
1

-3
.9

6
-5

.6
3

R
U

T
F

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
17

,0
53

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
T

A
C

G
G

A
T

T
A

T
G

G

B
gm

al
27

B
gm

al
27

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

9.
13

4.
54

63
-4

.8
8

-4
-5

.4
5

R
U

T
F

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
21

,5
95

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

T
A

A
C

A
T

G
T

G
C

G

B
gm

al
27

B
gm

al
27

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

9.
27

4.
66

64
.5

-5
.1

8
-3

.4
-5

.3
2

R
U

T
F

N
o

N
o

N
o

N
o

29
,4

66
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

T
T

C
G

G
T

G
T

C
C

A

B
gm

al
27

B
gm

al
27

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

9.
33

4.
79

64
.5

-4
.8

9
-3

.4
4

-5
.1

6
R

U
T

F
N

o
N

o
N

o
N

o
19

,6
01

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

T
A

A
T

G
C

G
T

A
A

C

B
gm

al
27

B
gm

al
27

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

9.
4

5.
03

64
.5

-4
.3

6
-3

.4
7

-4
.8

6
R

U
T

F
N

o
N

o
N

o
N

o
21

,1
26

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

C
T

G
T

C
C

T
A

T
C

T

B
gm

al
28

B
gm

al
28

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
15

.7
3

5.
84

69
-3

.5
6

-3
.2

8
-4

.1
8

m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
18

,7
49

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

C
G

T
G

T
A

G
G

C
T

T

B
gm

al
28

B
gm

al
28

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.8
7

6.
04

69
-3

.1
9

-3
.3

2
-3

.9
6

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

21
,9

20
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
C

T
T

G
A

G
A

A
A

T
C

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 111

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
28

B
gm

al
28

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.9
3

5.
93

69
-3

.3
9

-3
.3

4
-4

.1
1

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

21
,4

46
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
C

G
A

C
T

C
T

A
A

A
C

G

B
gm

al
28

B
gm

al
28

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
16

6.
03

69
-3

.2
1

-3
.3

6
-4

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

Y
es

N
o

24
,1

01
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

A
G

A
C

A
G

C
T

A
T

C

B
gm

al
28

B
gm

al
28

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
16

.0
7

6.
3

69
-2

.6
9

-3
.3

9
-3

.6
8

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
Y

es
N

o
22

,9
50

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

T
C

G
C

C
G

T
A

C
A

T

B
gm

al
28

B
gm

al
28

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
16

.1
3

6.
33

69
-2

.6
3

-3
.4

1
-3

.6
6

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
Y

es
N

o
11

,7
96

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

G
T

T
T

A
A

C
A

C
G

C

B
gm

al
28

B
gm

al
28

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

16
.6

3
6.

85
70

.4
-2

.1
2

-3
.0

6
-3

.1
2

m
ilk

, K
hi

ch
ur

i, 
su

ji,
 e

gg
N

o
N

o
N

o
N

o
32

,7
32

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
T

T
C

T
G

A
G

A
G

G
T

A

B
gm

al
28

B
gm

al
28

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

17
.1

3
7.

05
70

.5
-1

.8
1

-3
.1

8
-2

.9
7

m
ilk

, r
ic

e,
 d

al
, f

is
h,

 e
gg

, 
ba

na
na

, m
an

go
N

o
N

o
N

o
N

o
14

,6
04

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

C
T

G
A

G
G

T
T

G
C

C

B
gm

al
28

B
gm

al
28

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

17
.5

3
6.

91
72

.2
-2

.5
4

-2
.7

1
-3

.2
1

K
hi

ch
ur

i, 
ri

ce
, f

is
h,

 O
R

S
N

o
N

o
N

o
N

o
11

,5
02

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

T
C

G
C

A
C

A
G

T
A

A

B
gm

al
28

B
gm

al
28

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

22
.0

7
7.

25
74

-2
.4

5
-3

.3
4

-3
.5

3
m

ilk
, o

ra
ng

e 
ju

ic
e,

 r
ic

e,
 

po
ta

to
, d

al
, v

eg
et

ab
le

, 
ch

ic
ke

n 
liv

er
, c

hi
ck

en

N
o

N
o

N
o

N
o

22
,8

61
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

G
A

C
T

C
T

A
A

A
C

G

B
gm

al
29

B
gm

al
29

.s
3

R
U

T
F

A
cu

te
 P

ha
se

10
.4

4.
89

63
-4

.0
7

-4
.6

2
-5

.2
2

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

, 
ri

ce
N

o
N

o
N

o
N

o
20

,6
20

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

G
T

C
T

C
C

T
A

C
A

G

B
gm

al
29

B
gm

al
29

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

10
.4

7
5.

09
63

-3
.6

-4
.6

5
-4

.9
8

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
Y

es
N

o
N

o
14

,3
39

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

A
A

C
G

C
T

G
T

G
T

G

B
gm

al
29

B
gm

al
29

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

10
.5

3
5.

46
63

-2
.7

2
-4

.6
8

-4
.5

2
R

U
T

F,
 B

re
as

t m
ilk

Y
es

C
ip

ro
fl

ox
ac

in
 s

yr
up

Y
es

N
o

N
o

13
,9

14
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

T
A

C
A

C
A

G
C

A
C

A

B
gm

al
29

B
gm

al
29

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

10
.6

5.
64

63
-2

.3
-4

.7
1

-4
.3

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
ta

zi
di

m
e 

in
je

ct
io

n
N

o
Y

es
N

o
15

,9
83

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

T
C

T
T

C
A

G
C

A
A

G

B
gm

al
29

B
gm

al
29

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

10
.6

7
5.

55
63

-2
.5

1
-4

.7
4

-4
.4

3
R

U
T

F,
 B

re
as

t m
ilk

, m
ilk

 
su

ji,
 K

hi
ch

ur
i, 

H
al

w
a

Y
es

C
ef

ta
zi

di
m

e 
in

je
ct

io
n

Y
es

Y
es

N
o

11
,8

09
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

T
T

G
A

C
C

G
G

T
C

A

B
gm

al
29

B
gm

al
29

.s
8

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

10
.7

3
5.

39
63

-2
.8

9
-4

.7
7

-4
.6

5
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
C

ef
ta

zi
di

m
e,

 C
lo

xa
ci

lli
n 

in
je

ct
io

n
Y

es
Y

es
N

o
18

,4
97

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

G
A

A
T

C
C

G
A

T
T

A

B
gm

al
29

B
gm

al
29

.s
9

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

10
.8

5.
4

63
-2

.8
7

-4
.8

-4
.6

4
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
C

ef
ta

zi
di

m
e,

 C
lo

xa
ci

lli
n 

in
je

ct
io

n
Y

es
Y

es
N

o
28

,4
47

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

G
A

C
A

G
T

A
G

G
A

G

B
gm

al
31

B
gm

al
3.

s1
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Pr
e 

A
nt

ib
io

tic
s

9
4.

07
59

-4
.1

4
-5

.7
2

-6
.0

5
B

re
as

t m
ilk

, r
ic

e,
 

po
w

de
re

d 
m

ilk
N

o
Y

es
Y

es
N

o
26

,9
81

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

C
T

C
A

C
A

G
G

A
A

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 112

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
3

B
gm

al
3.

s2
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Pr
e 

A
nt

ib
io

tic
s

9
4.

07
59

-4
.1

4
-5

.7
2

-6
.0

5
B

re
as

t m
ilk

, r
ic

e,
 

po
w

de
re

d 
m

ilk
N

o
Y

es
Y

es
N

o
16

,3
91

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

C
T

C
T

A
C

C
A

C
T

C

B
gm

al
3

B
gm

al
3.

s3
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Fi
rs

t A
nt

ib
io

tic
9.

17
4.

18
60

-4
.4

-5
.3

5
-5

.9
4

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

pi
ci

lli
n,

 G
en

ta
m

ic
in

 in
je

ct
io

ns
N

o
N

o
N

o
21

,8
78

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

T
T

C
T

G
C

C
G

A
A

G

B
gm

al
3

B
gm

al
3.

s4
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
23

4.
2

60
-4

.3
5

-5
.3

9
-5

.9
2

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i

N
o

N
o

N
o

N
o

26
,4

53
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
C

T
C

A
C

A
A

C
C

G
T

G

B
gm

al
3

B
gm

al
3.

s5
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
3

4.
21

60
-4

.3
2

-5
.4

2
-5

.9
2

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

22
,0

24
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

T
C

G
C

A
C

A
G

T
A

A

B
gm

al
3

B
gm

al
3.

s6
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
37

4.
18

60
-4

.4
-5

.4
5

-5
.9

7
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
29

,3
19

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

A
A

C
G

T
G

T
G

T
G

C

B
gm

al
3

B
gm

al
3.

s7
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
43

4.
4

60
.4

-4
.0

4
-5

.3
-5

.6
9

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

18
,7

82
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
C

A
A

A
T

T
C

G
G

G
A

T

B
gm

al
3

B
gm

al
3.

s8
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
5

4.
45

60
.4

-3
.9

1
-5

.3
4

-5
.6

4
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
17

,9
18

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

A
G

C
C

A
T

C
T

G
T

A

B
gm

al
3

B
gm

al
3.

s9
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a 

- 
L

as
t 

A
nt

ib
io

tic

9.
57

4.
73

60
.4

-3
.1

9
-5

.3
7

-5
.2

8
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
N

o
N

o
N

o
Y

es
24

,0
25

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

T
G

A
T

G
A

G
C

C
T

C

B
gm

al
3

B
gm

al
3.

s1
0

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

10
.1

5.
46

61
.2

-1
.8

-5
.2

7
-4

.4
4

K
hi

ch
ur

i, 
H

al
w

a,
 m

ilk
, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
17

,1
22

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

C
T

T
C

C
A

A
C

T
T

C

B
gm

al
3

B
gm

al
3.

s1
2

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

12
6.

95
62

0.
75

-5
.7

2
-2

.9
3

K
hi

ch
ur

i, 
H

al
w

a
N

o
N

o
N

o
N

o
26

,0
99

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

T
G

G
T

G
G

T
T

T
C

C

B
gm

al
3

B
gm

al
3.

s1
3

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

12
.4

6.
8

62
.5

0.
26

-5
.6

6
-3

.2
m

ilk
, K

hi
ch

ur
i, 

fr
ui

t
N

o
N

o
N

o
N

o
26

,5
36

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

G
T

A
A

C
G

C
C

G
A

T

B
gm

al
3

B
gm

al
3.

s1
4

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

12
.9

7
6.

29
63

-0
.9

2
-5

.6
6

-3
.9

2
m

ilk
, r

ic
e,

 b
is

cu
it

N
o

N
o

N
o

N
o

32
,9

49
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

T
C

C
T

T
T

G
G

T
T

C

B
gm

al
3

B
gm

al
3.

s1
5

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

13
.3

3
6.

35
63

-0
.8

-5
.7

9
-3

.9
1

K
hi

ch
ur

i, 
fr

ui
t j

ui
ce

N
o

N
o

N
o

N
o

25
,6

52
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

A
T

C
T

G
C

G
A

T
C

C

B
gm

al
30

B
gm

al
30

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
9.

13
5.

17
64

.3
-3

.3
5

-2
.4

2
-3

.8
3

m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

14
,7

34
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

G
C

T
G

C
A

C
C

T
A

A

B
gm

al
30

B
gm

al
30

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

2
5.

28
64

.3
-3

.1
2

-2
.4

5
-3

.6
9

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

Y
es

18
,0

49
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

C
T

G
A

C
T

T
A

A
G

G

B
gm

al
30

B
gm

al
30

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

27
5.

49
64

.3
-2

.6
5

-2
.4

9
-3

.4
1

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
Y

es
Y

es
16

,7
31

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

A
C

C
A

A
A

C
T

C
G

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 113

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
30

B
gm

al
30

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

33
5.

59
64

.3
-2

.4
4

-2
.5

2
-3

.2
9

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
Y

es
Y

es
20

,2
82

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

A
A

A
T

G
C

T
A

C
G

T

B
gm

al
30

B
gm

al
30

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

4
5.

85
65

.2
-2

.2
5

-2
.1

8
-2

.9
4

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
Y

es
Y

es
26

,2
37

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

G
G

A
T

A
A

C
C

T
C

C

B
gm

al
30

B
gm

al
30

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

47
5.

99
65

.2
-1

.9
7

-2
.2

2
-2

.7
5

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

21
,7

50
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

T
C

T
C

C
A

T
C

A
C

A

B
gm

al
30

B
gm

al
30

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

53
5.

99
65

.2
-1

.9
7

-2
.2

5
-2

.7
7

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

14
,6

53
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

C
C

A
C

G
A

C
T

T
A

C

B
gm

al
31

B
gm

al
31

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
13

.8
3

6.
2

72
.2

-4
.4

7
-2

.2
1

-4
.1

7
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
26

,6
79

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
C

A
C

C
C

G
A

T
G

G
T

T

B
gm

al
31

B
gm

al
31

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.9
6.

27
72

.2
-4

.3
5

-2
.2

4
-4

.1
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
16

,7
49

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

A
C

T
A

G
T

T
C

A
G

G

B
gm

al
31

B
gm

al
31

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.9
7

6.
47

72
.2

-3
.9

9
-2

.2
7

-3
.8

7
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

11
,3

59
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

A
G

G
C

A
T

G
C

T
T

G

B
gm

al
31

B
gm

al
31

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.0
3

6.
4

72
.2

-4
.1

2
-2

.2
9

-3
.9

6
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

20
,4

70
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

C
G

T
T

C
T

A
G

C
T

G

B
gm

al
31

B
gm

al
31

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.1
6.

71
72

.2
-3

.5
7

-2
.3

2
-3

.6
1

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
19

,5
44

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

C
G

A
G

A
C

T
G

A
T

T

B
gm

al
31

B
gm

al
31

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.1
7

6.
93

72
.2

-3
.1

8
-2

.3
5

-3
.3

6
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

17
,0

74
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

C
C

C
T

T
G

T
C

T
C

C

B
gm

al
31

B
gm

al
31

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.2
3

7.
13

72
.8

-3
-2

.1
3

-3
.1

4
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

23
,9

89
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

T
T

G
T

T
C

C
T

A
C

C

B
gm

al
31

B
gm

al
31

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

14
.7

3
7.

18
72

.8
-2

.9
1

-2
.3

3
-3

.1
7

C
ow

’s
 m

ilk
, r

ic
e,

 d
al

, 
po

ta
to

N
o

N
o

N
o

N
o

31
,8

93
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

G
G

G
T

G
A

C
T

T
T

A

B
gm

al
31

B
gm

al
31

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

15
.2

7.
64

72
.8

-2
.1

-2
.5

-2
.7

C
ow

’s
 m

ilk
, r

ic
e,

 f
is

h
N

o
N

o
N

o
N

o
15

,3
99

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

A
A

C
G

T
G

T
G

T
G

C

B
gm

al
31

B
gm

al
31

.s
17

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

18
.8

7
8.

84
75

.6
-1

.0
4

-2
.6

5
-2

.0
1

ri
ce

, p
ot

at
oe

s,
 le

af
y 

ve
ge

ta
bl

e,
 v

eg
et

ab
le

, 
pr

aw
n,

 c
ak

es
, c

hi
ps

N
o

N
o

N
o

N
o

20
,1

77
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

G
T

A
G

G
T

A
G

A
G

G

B
gm

al
31

B
gm

al
31

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

19
.9

9.
06

76
.2

-0
.8

9
-2

.7
3

-1
.9

5
m

ilk
, K

hi
ch

ur
i, 

ri
ce

, 
ch

ap
at

i, 
po

ta
to

es
, c

ar
ro

ts
, 

le
af

y 
ve

ge
ta

bl
e,

 b
ea

ns
, 

eg
g

N
o

N
o

N
o

N
o

21
,2

24
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

G
G

G
T

G
A

C
T

T
T

A

B
gm

al
32

B
gm

al
32

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
19

.8
3

6.
42

74
-4

.5
4

-3
.5

1
-4

.7
m

ilk
su

ji,
 B

re
as

t m
ilk

, 
ri

ce
, d

al
, v

eg
et

ab
le

, l
ea

fy
 

ve
ge

ta
bl

e

Y
es

C
ef

tr
ia

xo
ne

, L
ev

of
lo

xa
ci

n 
in

je
ct

io
n

N
o

N
o

Y
es

12
,1

45
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

G
A

C
T

T
C

C
A

G
C

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 114

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
32

B
gm

al
32

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
19

.9
6.

51
74

-4
.3

9
-3

.5
2

-4
.6

1
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
il 

su
zi

Y
es

C
ef

tr
ia

xo
ne

, L
ev

of
lo

xa
ci

n 
in

je
ct

io
n

N
o

N
o

Y
es

17
,5

95
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
T

G
T

T
C

T
G

G
G

A

B
gm

al
32

B
gm

al
32

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
19

.9
7

6.
88

74
-3

.7
6

-3
.5

4
-4

.2
3

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
13

,5
07

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

C
T

G
T

A
C

G
G

A
T

T

B
gm

al
32

B
gm

al
32

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
20

.0
3

7.
02

74
-3

.5
2

-3
.5

6
-4

.0
9

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
13

,7
14

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

G
T

C
G

A
A

C
G

A
G

G

B
gm

al
32

B
gm

al
32

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
20

.1
7.

04
74

-3
.4

9
-3

.5
8

-4
.0

8
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

11
,7

02
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

G
C

A
T

A
C

A
C

T
G

G

B
gm

al
32

B
gm

al
32

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
20

.1
7

7.
15

74
-3

.3
-3

.5
9

-3
.9

7
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

19
,5

48
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
C

T
A

T
C

A
T

C
C

T
C

A

B
gm

al
32

B
gm

al
32

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
20

.2
3

7.
21

74
-3

.2
-3

.6
1

-3
.9

2
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

20
,4

21
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

G
T

A
G

G
T

A
G

A
G

G

B
gm

al
32

B
gm

al
32

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

22
.4

7
7.

79
75

.4
-2

.5
9

-3
.6

6
-3

.6
ri

ce
, v

eg
et

ab
le

, l
ea

fy
 

ve
ge

ta
bl

e,
 B

re
as

t m
ilk

Y
es

Fl
uc

lo
xa

ci
lli

n 
sy

ru
p

N
o

N
o

N
o

13
,4

64
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

C
T

G
C

G
A

A
G

T
A

T

B
gm

al
32

B
gm

al
32

.s
14

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

22
.7

3
7.

68
75

.6
-2

.8
3

-3
.6

5
-3

.7
4

K
hi

ch
ur

i, 
H

al
w

a,
 m

ea
t, 

B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

Y
es

15
,1

95
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

T
G

A
C

C
G

C
G

G
T

T

B
gm

al
32

B
gm

al
32

.s
15

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

23
.1

7
7.

65
76

-2
.9

9
-3

.6
2

-3
.8

2
ri

ce
, d

al
, m

ea
t, 

eg
g,

 
bi

sc
ui

t, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

19
,9

75
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

G
T

G
A

C
A

A
T

A
G

T

B
gm

al
32

B
gm

al
32

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

24
.2

8.
04

77
-2

.5
9

-3
.5

1
-3

.5
5

ri
ce

, l
ea

fy
 v

eg
et

ab
le

, 
m

ea
t, 

bi
sc

ui
t, 

da
ir

y 
pr

od
uc

t, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

22
,7

18
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

T
C

T
G

A
G

A
G

G
T

A

B
gm

al
32

B
gm

al
32

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

26
.1

3
8.

69
78

.2
-2

.0
4

-3
.2

9
-3

.1
5

ri
ce

, c
ha

pa
ti,

 le
af

y 
ve

ge
ta

bl
e,

 f
is

h,
 f

ru
its

, 
da

ir
y 

pr
od

uc
t, 

ca
ke

s

N
o

N
o

N
o

N
o

11
,1

70
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

T
C

C
T

A
G

G
C

C
A

G

B
gm

al
33

B
gm

al
33

.s
3

R
U

T
F

A
cu

te
 P

ha
se

8.
27

4.
42

64
-4

.8
6

-2
.0

9
-4

.6
9

m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
14

,7
24

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
T

G
G

T
C

A
A

C
G

A
T

A

B
gm

al
33

B
gm

al
33

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

8.
33

4.
36

64
-4

.9
9

-2
.1

3
-4

.7
9

R
U

T
F

N
o

N
o

N
o

N
o

11
,6

12
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

T
C

A
C

C
A

G
G

T
G

T

B
gm

al
33

B
gm

al
33

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

8.
47

4.
66

64
-4

.3
4

-2
.2

-4
.3

9
R

U
T

F
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
14

,5
92

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
C

G
A

G
C

A
A

T
C

C
T

A

B
gm

al
33

B
gm

al
33

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

8.
53

4.
54

64
.5

-4
.7

7
-2

.0
2

-4
.5

8
R

U
T

F
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
7,

98
4

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

C
G

A
T

A
T

A
T

C
G

C

B
gm

al
33

B
gm

al
33

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

8.
67

4.
47

64
.5

-4
.9

1
-2

.1
-4

.7
1

R
U

T
F

N
o

N
o

N
o

N
o

16
,5

84
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

A
G

C
C

A
T

C
T

G
T

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 115

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
33

B
gm

al
33

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

9.
63

5.
72

65
.5

-2
.6

3
-2

.1
8

-3
.1

8
H

al
w

a,
 r

ic
e,

 d
al

, p
ot

at
o

N
o

N
o

N
o

N
o

17
,5

96
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

A
T

T
C

C
G

G
C

T
C

A

B
gm

al
33

B
gm

al
33

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

10
.1

5.
91

66
.8

-2
.7

2
-1

.8
7

-3
.0

3
m

ilk
, H

al
w

a
N

o
N

o
N

o
N

o
13

,1
39

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

T
G

G
C

T
G

T
C

A
G

T

B
gm

al
33

B
gm

al
33

.s
13

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

10
.6

7
6.

14
67

-2
.3

3
-2

.0
6

-2
.8

4
m

ilk
, H

al
w

a,
 r

ic
e,

 le
af

y 
ve

ge
ta

bl
e,

 p
ot

at
o,

 d
al

N
o

N
o

N
o

N
o

16
,1

23
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

A
T

G
T

G
G

T
G

T
T

A

B
gm

al
33

B
gm

al
33

.s
16

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

12
.6

6.
55

69
-2

.2
2

-2
.1

3
-2

.7
2

ri
ce

, p
ot

at
o,

 le
af

y 
ve

ge
ta

bl
e,

 d
al

, c
ar

ro
t, 

be
ef

, b
is

cu
it

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

Y
es

Y
es

18
,5

03
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

T
T

G
T

T
C

C
T

A
C

C

B
gm

al
34

B
gm

al
34

.s
3

R
U

T
F

A
cu

te
 P

ha
se

16
.5

3
6.

64
76

.5
-4

.7
3

-1
.5

5
-4

.0
6

m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

13
,5

14
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
A

G
A

T
C

G
T

G
T

A

B
gm

al
34

B
gm

al
34

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

16
.6

6.
12

76
.5

-5
.5

7
-1

.5
7

-4
.6

5
R

U
T

F
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

10
,4

07
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

A
A

T
A

C
C

A
A

G
T

C

B
gm

al
34

B
gm

al
34

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

16
.6

7
6.

35
76

.5
-5

.2
-1

.5
9

-4
.4

R
U

T
F

N
o

N
o

N
o

N
o

10
,8

23
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

C
C

A
T

A
G

C
T

C
C

G

B
gm

al
34

B
gm

al
34

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

16
.7

3
6.

23
76

.5
-5

.3
9

-1
.6

2
-4

.5
4

R
U

T
F,

 m
ilk

 s
uj

i
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
Y

es
N

o
N

o
9,

50
6

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

G
C

A
G

T
C

C
T

C
G

A

B
gm

al
34

B
gm

al
34

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

16
.8

6.
35

76
.5

-5
.2

-1
.6

4
-4

.4
1

R
U

T
F

Y
es

C
ip

ro
fl

ox
ac

in
 s

yr
up

Y
es

N
o

N
o

13
,4

72
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

A
C

T
A

C
G

C
T

A
G

A

B
gm

al
34

B
gm

al
34

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

16
.8

7
6.

83
76

.5
-4

.4
3

-1
.6

7
-3

.8
9

R
U

T
F

N
o

N
o

N
o

N
o

28
,7

88
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

T
G

G
G

T
A

T
C

T
C

G

B
gm

al
34

B
gm

al
34

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

16
.9

3
7.

06
76

.5
-4

.0
6

-1
.6

9
-3

.6
4

R
U

T
F

N
o

N
o

N
o

N
o

13
,1

97
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

C
T

T
C

C
A

A
C

T
T

C

B
gm

al
34

B
gm

al
34

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

17
.4

3
7.

99
76

.7
-2

.6
-1

.7
9

-2
.6

8
K

hi
ch

ur
i, 

H
al

w
a,

 m
ilk

, 
m

ea
t, 

eg
g,

 f
is

h,
 f

ru
it

N
o

N
o

N
o

N
o

12
,6

62
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

G
C

A
T

G
T

C
C

C
G

T

B
gm

al
34

B
gm

al
34

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

18
.5

7
7.

8
78

-3
.2

2
-1

.6
8

-3
.0

7
K

hi
ch

ur
i, 

m
ilk

, r
ic

e,
 

ch
ic

ke
n 

liv
er

, m
ea

t, 
fr

ui
ts

(g
ua

va
)

Y
es

C
ip

ro
fl

ox
ac

in
 s

yr
up

N
o

Y
es

N
o

13
,3

87
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

G
T

G
T

T
T

C
G

G
A

C

B
gm

al
34

B
gm

al
34

.s
15

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

19
.9

7
7.

86
79

-3
.3

4
-1

.7
5

-3
.2

1
ri

ce
, l

ea
fy

 v
eg

et
ab

le
, d

al
, 

ba
na

na
, f

is
h,

 d
ai

ry
 

pr
od

uc
ts

N
o

N
o

N
o

N
o

15
,3

43
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

C
A

G
A

T
A

T
A

G
C

A

B
gm

al
35

B
gm

al
35

.s
3

R
U

T
F

A
cu

te
 P

ha
se

7.
8

5.
22

68
.5

-5
.2

8
-0

.7
6

-4
.2

3
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
17

,9
65

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
C

G
A

G
G

G
A

A
A

G
T

C

B
gm

al
35

B
gm

al
35

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

7.
87

5.
06

68
.5

-5
.6

-0
.8

-4
.4

7
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

11
,5

37
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

T
A

T
C

T
G

C
G

C
G

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 116

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
35

B
gm

al
35

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

7.
93

5.
25

68
.5

-5
.2

2
-0

.8
4

-4
.2

2
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

10
,5

55
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

A
T

G
T

T
C

G
C

T
A

G

B
gm

al
35

B
gm

al
35

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

8
5.

32
68

.5
-5

.0
9

-0
.8

8
-4

.1
5

R
U

T
F,

 B
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
11

,3
50

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

G
C

C
A

G
T

T
C

C
T

A

B
gm

al
35

B
gm

al
35

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

8.
07

5.
34

68
.5

-5
.0

5
-0

.9
2

-4
.1

4
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

Y
es

12
,2

62
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

A
C

T
A

C
G

T
G

G
C

C

B
gm

al
35

B
gm

al
35

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

8.
13

5.
58

68
.5

-4
.5

8
-0

.9
6

-3
.8

3
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

15
,0

98
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

T
G

C
T

A
T

T
C

C
T

C

B
gm

al
35

B
gm

al
35

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

8.
2

5.
72

68
.5

-4
.3

-1
-3

.6
5

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
14

,9
96

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

T
C

G
T

G
T

A
G

C
C

T

B
gm

al
35

B
gm

al
35

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

8.
67

6.
4

69
-3

.1
4

-1
.0

6
-2

.8
6

K
hi

ch
ur

i, 
eg

g,
 b

ee
f,

 
or

an
ge

, B
re

as
t m

ilk
N

o
N

o
N

o
N

o
16

,3
65

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
T

T
G

G
C

T
C

T
A

T
T

C

B
gm

al
35

B
gm

al
35

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

9.
17

6.
98

69
-2

.0
1

-1
.3

4
-2

.2
2

K
hi

ch
ur

i, 
eg

g,
 B

re
as

t 
m

ilk
N

o
N

o
N

o
N

o
20

,2
46

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

A
T

T
G

T
G

T
C

G
G

A

B
gm

al
35

B
gm

al
35

.s
15

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

11
.7

6.
95

72
-3

.0
8

-1
.3

5
-2

.8
7

K
hi

ch
ur

i, 
H

al
w

a,
 e

gg
, 

ap
pl

e
N

o
N

o
N

o
N

o
17

,0
03

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

T
G

G
G

C
G

A
A

T
G

G

B
gm

al
35

B
gm

al
35

.s
17

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

13
.1

8.
42

74
-1

.2
2

-1
.1

6
-1

.4
3

ri
ce

, p
ot

at
o,

 le
af

y 
ve

ge
ta

bl
e,

 le
nt

ils
, v

eg
, 

ch
ic

ke
n,

 e
gg

, f
is

h,
 ju

ic
e

N
o

N
o

N
o

N
o

22
,5

42
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

T
G

G
G

T
A

T
C

T
C

G

B
gm

al
36

B
gm

al
36

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
15

.3
4.

84
62

.5
-3

.9
6

-6
.6

-5
.9

4
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
C

ef
tr

ia
xo

ne
, L

ev
of

lo
xa

ci
n 

in
je

ct
io

ns
N

o
N

o
Y

es
14

,7
74

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

A
A

C
A

C
T

T
T

G
G

A

B
gm

al
36

B
gm

al
36

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.3
7

4.
82

62
.5

-4
.0

1
-6

.6
2

-5
.9

7
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 u
zi

Y
es

C
ef

tr
ia

xo
ne

, L
ev

of
lo

xa
ci

n 
in

je
ct

io
ns

N
o

N
o

N
o

13
,0

33
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

C
G

A
C

A
T

C
T

C
T

T

B
gm

al
36

B
gm

al
36

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.4
3

5.
02

62
.5

-3
.5

4
-6

.6
4

-5
.7

5
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

14
,1

89
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

C
T

C
G

A
A

G
A

T
T

C

B
gm

al
36

B
gm

al
36

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.5
4.

96
62

.5
-3

.6
8

-6
.6

6
-5

.8
3

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
14

,3
99

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

T
G

G
A

G
T

C
T

C
A

T

B
gm

al
36

B
gm

al
36

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.5
7

5.
21

62
.5

-3
.0

8
-6

.6
8

-5
.5

5
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

16
,5

82
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

A
T

T
A

T
G

G
C

G
T

G

B
gm

al
36

B
gm

al
36

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.6
3

5.
24

62
.5

-3
.0

1
-6

.6
9

-5
.5

2
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

11
,6

68
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

G
A

T
T

G
A

C
C

A
A

C

B
gm

al
36

B
gm

al
36

.s
10

.k
hi

ch
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
16

.1
7

5.
52

63
-2

.5
8

-6
.6

4
-5

.2
7

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
C

ef
ta

zi
di

m
e,

 A
m

ik
ac

in
 in

je
ct

io
ns

N
o

N
o

Y
es

12
,3

51
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

T
C

G
A

C
A

G
A

G
G

A

B
gm

al
36

B
gm

al
36

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

16
.6

7
4.

9
63

.5
-4

.2
5

-6
.5

8
-6

.0
1

B
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
15

,7
50

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

C
A

A
C

A
C

C
A

T
C

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 117

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1
 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

B
gm

al
36

B
gm

al
36

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

19
.5

7
5.

95
65

-2
.5

2
-6

.6
8

-5
.1

6
B

re
as

t m
ilk

, K
hi

ch
ur

i, 
ri

ce
, f

is
h

N
o

N
o

N
o

N
o

7,
77

0
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
A

G
G

T
G

C
T

T
A

C

B
gm

al
37

B
gm

al
37

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
13

.0
7

5.
75

66
-3

.3
7

-4
.4

5
-4

.5
9

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
14

,9
63

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

C
T

C
A

C
A

G
G

A
A

T

B
gm

al
37

B
gm

al
37

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.1
3

5.
72

66
-3

.4
3

-4
.4

8
-4

.6
3

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
9,

72
9

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
C

T
A

T
C

T
C

C
T

G
T

C

B
gm

al
37

B
gm

al
37

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.2
5.

75
66

-3
.3

7
-4

.5
-4

.6
1

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
13

,2
22

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
C

T
C

A
C

C
T

A
G

G
A

A

B
gm

al
37

B
gm

al
37

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.2
7

5.
8

66
-3

.2
6

-4
.5

3
-4

.5
6

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
11

,5
88

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

T
A

C
G

A
T

A
T

G
A

C

B
gm

al
37

B
gm

al
37

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.3
3

5.
92

66
.2

-3
.0

9
-4

.4
7

-4
.4

2
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

14
,6

91
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

T
G

T
C

A
C

C
G

C
T

G

B
gm

al
37

B
gm

al
37

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.4
5.

97
66

.2
-2

.9
8

-4
.5

-4
.3

7
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

19
,4

51
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

G
C

G
G

A
G

G
T

T
A

G

B
gm

al
37

B
gm

al
37

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.4
7

5.
95

66
.2

-3
.0

2
-4

.5
2

-4
.4

1
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

16
,2

93
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

C
A

A
T

A
C

G
C

C
T

G

B
gm

al
37

B
gm

al
37

.s
10

.k
hi

ch
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.9
6.

03
66

.6
-3

.0
1

-4
.5

1
-4

.3
8

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
17

,0
08

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

A
C

G
A

G
C

C
C

T
A

A

B
gm

al
37

B
gm

al
37

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

14
.4

3
6.

46
67

-2
.2

7
-4

.5
4

-3
.9

5
B

re
as

t m
ilk

, m
ilk

 s
uj

i, 
K

hi
ch

ur
i, 

H
al

w
a

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

Y
es

Y
es

14
,0

48
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

A
C

T
G

G
T

G
C

A
T

A

B
gm

al
37

B
gm

al
37

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

15
.0

7
6.

75
67

.2
-1

.7
8

-4
.6

7
-3

.7
2

B
re

as
t m

ilk
, p

ow
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
H

al
w

a
N

o
N

o
N

o
N

o
16

,8
75

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

G
T

T
C

G
G

T
C

C
A

T

B
gm

al
37

B
gm

al
37

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

15
.4

6.
79

67
.6

-1
.8

5
-4

.6
2

-3
.7

2
B

re
as

t m
ilk

, p
ow

de
re

d 
m

ilk
, K

hi
ch

ur
i, 

H
al

w
a

N
o

N
o

N
o

N
o

13
,2

75
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

C
A

C
C

T
C

C
T

T
G

T

B
gm

al
37

B
gm

al
37

.s
15

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

16
.3

7
7.

14
68

.5
-1

.5
4

-4
.5

7
-3

.4
7

B
re

as
t m

ilk
, p

ow
de

re
d 

m
ilk

, r
ic

e,
 f

is
h,

 e
gg

, 
ba

na
na

N
o

N
o

N
o

N
o

7,
25

9
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

G
A

G
C

T
G

T
T

A
C

C

B
gm

al
37

B
gm

al
37

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

17
.3

7
7.

36
70

.8
-1

.9
5

-3
.9

9
-3

.3
8

B
re

as
t m

ilk
, p

ow
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
H

al
w

a,
 

eg
g,

 f
is

h,
 b

is
cu

it,
 le

af
y 

ve
ge

ta
bl

e

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

Y
es

Y
es

14
,4

41
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

G
T

T
A

A
G

C
A

G
C

A

B
gm

al
37

B
gm

al
37

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

19
.3

3
7.

73
73

-2
.0

1
-3

.7
3

-3
.2

6
B

re
as

t m
ilk

, i
nf

an
t 

fo
rm

ul
a,

 r
ic

e,
 p

ot
at

o,
 

le
af

y 
ve

ge
ta

bl
e,

 f
is

h,
 

or
an

ge
, b

is
cu

it

N
o

N
o

N
o

N
o

9,
46

7
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

G
G

C
A

C
A

G
T

A
G

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 118

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
38

B
gm

al
38

.s
3

R
U

T
F

A
cu

te
 P

ha
se

6.
7

2.
21

50
-4

.6
6

-8
.6

-8
.2

1
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
C

ef
tr

ia
xo

ne
, L

ev
of

lo
xa

ci
n 

in
je

ct
io

ns
N

o
N

o
Y

es
13

,6
33

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

T
G

G
G

T
T

C
C

G
T

C

B
gm

al
39

B
gm

al
39

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
14

.0
7

3.
5

60
-5

.5
9

-6
.0

6
-6

.8
3

m
ilk

 s
uj

i
Y

es
C

ef
tr

ia
xo

ne
 in

je
ct

io
n

N
o

N
o

Y
es

14
,4

79
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

G
G

T
C

A
A

T
T

G
A

C

B
gm

al
39

B
gm

al
39

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.1
3

3.
51

60
-5

.5
6

-6
.0

8
-6

.8
3

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
N

o
Y

es
22

,4
09

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

A
T

C
A

T
T

C
T

C
T

C

B
gm

al
39

B
gm

al
39

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.2
3.

61
60

-5
.3

1
-6

.1
-6

.7
1

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

11
,1

70
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

G
T

T
A

C
G

A
G

C
T

A

B
gm

al
39

B
gm

al
39

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.2
7

3.
75

60
-4

.9
6

-6
.1

2
-6

.5
5

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

11
,3

76
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

A
G

G
C

G
C

T
C

C
T

T

B
gm

al
39

B
gm

al
39

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.3
3

3.
92

60
.8

-4
.8

6
-5

.8
4

-6
.3

4
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
13

,0
39

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
T

G
T

C
G

C
A

A
A

T
A

G

B
gm

al
39

B
gm

al
39

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.4
3.

98
60

.8
-4

.7
1

-5
.8

6
-6

.2
7

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

N
o

15
,8

22
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

T
G

T
T

G
T

C
G

T
G

C

B
gm

al
39

B
gm

al
39

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.4
3

3.
89

60
.8

-4
.9

3
-5

.8
7

-6
.3

9
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
N

o
N

o
N

o
N

o
18

,3
01

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

T
G

G
T

G
G

T
T

T
C

C

B
gm

al
39

B
gm

al
39

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

16
.6

3
4.

69
61

.6
-3

.3
4

-6
.1

9
-5

.6
9

ri
ce

, d
al

, c
uc

um
be

r
N

o
N

o
N

o
N

o
16

,2
39

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

T
C

A
G

T
A

C
T

A
G

G

B
gm

al
39

B
gm

al
39

.s
14

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

16
.9

7
4.

77
61

.6
-3

.1
6

-6
.2

7
-5

.6
4

ri
ce

, d
al

, v
eg

et
ab

le
N

o
N

o
N

o
N

o
17

,0
80

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

T
G

C
C

A
A

G
A

G
T

C

B
gm

al
39

B
gm

al
39

.s
15

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

17
.5

3
5.

02
62

.2
-2

.8
3

-6
.2

-5
.4

1
K

hi
ch

ur
i, 

ri
ce

, f
is

h,
 

ba
na

na
, d

ai
ry

 p
ro

du
ct

s
N

o
N

o
N

o
N

o
16

,6
26

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

A
C

T
T

T
C

A
G

G
A

G

B
gm

al
39

B
gm

al
39

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

18
.4

5.
51

63
-2

.0
7

-6
.1

3
-4

.9
6

ri
ce

, p
ot

at
o,

 le
af

y 
ve

ge
ta

bl
e,

 e
gg

, a
pp

le
, 

bi
sc

ui
t

N
o

N
o

N
o

N
o

14
,0

89
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

A
G

G
G

C
G

C
T

G
A

A

B
gm

al
39

B
gm

al
39

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

23
.5

3
5.

97
65

-1
.9

3
-6

.5
-5

.0
7

K
hi

ch
ur

i, 
ri

ce
, p

ot
at

o,
 

le
af

y 
ve

ge
ta

bl
e,

 le
nt

il,
 te

a
Y

es
C

ef
ix

im
e 

sy
ru

p
N

o
Y

es
Y

es
11

,5
86

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
T

T
A

T
G

G
T

A
C

G
G

A

B
gm

al
41

B
gm

al
4.

s1
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Pr
e 

A
nt

ib
io

tic
s

9
5

64
-4

.2
3

-3
.4

8
-4

.8
2

B
re

as
t m

ilk
, r

ic
e,

 le
nt

il,
 

po
ta

to
N

o
Y

es
N

o
N

o
22

,7
15

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
A

G
C

A
T

G
T

C
C

C
G

T

B
gm

al
4

B
gm

al
4.

s4
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
13

5.
21

64
.3

-3
.8

8
-3

.4
2

-4
.5

6
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

Y
es

N
o

N
o

20
,6

22
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

T
C

G
T

G
T

A
G

C
C

T

B
gm

al
4

B
gm

al
4.

s5
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
2

5.
28

64
.3

-3
.7

2
-3

.4
5

-4
.4

9
K

hi
ch

ur
i-

H
al

w
a,

 b
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

A
m

ox
ic

ill
in

 s
yr

up
Y

es
N

o
N

o
23

,3
12

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

A
T

T
A

T
G

G
C

G
T

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 119

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
4

B
gm

al
4.

s6
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
27

5.
3

64
.3

-3
.6

7
-3

.4
9

-4
.4

7
K

hi
ch

ur
i-

H
al

w
a,

 b
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

24
,0

17
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

G
A

T
T

G
A

C
C

A
A

C

B
gm

al
4

B
gm

al
4.

s8
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
4

5.
25

65
-4

.0
6

-3
.2

5
-4

.5
7

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

C
ef

ta
zi

di
m

e,
 A

m
ik

ac
in

 in
je

ct
io

ns
N

o
Y

es
Y

es
24

,1
07

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

T
C

G
A

C
A

G
A

G
G

A

B
gm

al
4

B
gm

al
4.

s9
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

9.
5

5.
25

65
-4

.0
6

-3
.3

-4
.5

9
K

hi
ch

ur
i-

H
al

w
a,

 b
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

C
ef

ta
zi

di
m

e,
 A

m
ik

ac
in

 in
je

ct
io

ns
N

o
Y

es
Y

es
18

,1
88

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
C

T
C

A
C

C
T

A
G

G
A

A

B
gm

al
4

B
gm

al
4.

s1
0.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a 
- 

L
as

t 
A

nt
ib

io
tic

9.
97

5.
64

65
.3

-3
.3

3
-3

.4
-4

.1
8

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t m
ilk

N
o

N
o

Y
es

N
o

19
,6

71
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

T
A

C
G

A
T

A
T

G
A

C

B
gm

al
4

B
gm

al
4.

s1
2

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

11
no

t t
ak

en
no

t t
ak

en
na

na
na

m
ilk

, r
ic

e,
 p

ot
at

o,
 

ve
ge

ta
bl

e,
 c

hi
ck

en
, f

is
h

N
o

N
o

N
o

N
o

26
,2

85
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
A

G
C

G
G

A
G

G
T

T
A

G

B
gm

al
40

B
gm

al
40

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
10

.0
3

4.
62

63
.2

-4
.1

4
-3

.3
-4

.7
8

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

25
,3

40
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

C
T

T
G

A
C

C
G

A
T

G

B
gm

al
40

B
gm

al
40

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
10

.1
4.

7
63

.2
-3

.9
7

-3
.3

3
-4

.6
9

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i

N
o

N
o

N
o

N
o

17
,7

87
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

G
T

A
A

C
G

C
C

G
A

T

B
gm

al
40

B
gm

al
40

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
10

.1
7

4.
57

63
.2

-4
.2

5
-3

.3
6

-4
.8

8
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

20
,0

60
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

T
C

C
T

T
T

G
G

T
T

C

B
gm

al
40

B
gm

al
40

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
10

.2
3

4.
69

63
.2

-3
.9

9
-3

.4
-4

.7
3

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
14

,1
48

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

A
T

C
T

G
C

G
A

T
C

C

B
gm

al
40

B
gm

al
40

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
10

.3
4.

71
63

.4
-4

.0
2

-3
.3

4
-4

.7
1

K
hi

ch
ur

i-
H

al
w

a
N

o
N

o
N

o
N

o
12

,9
46

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

C
A

T
A

T
G

C
A

C
T

G

B
gm

al
40

B
gm

al
40

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
10

.3
7

4.
7

63
.4

-4
.0

4
-3

.3
7

-4
.7

4
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

13
,8

39
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

A
A

T
A

C
G

G
A

T
C

G

B
gm

al
40

B
gm

al
40

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
10

.4
3

4.
68

63
.4

-4
.0

8
-3

.4
-4

.7
8

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
12

,4
51

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
C

A
T

C
C

C
T

C
T

A
C

T

B
gm

al
40

B
gm

al
40

.s
10

.k
hi

ch
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
10

.9
4.

93
64

-3
.7

6
-3

.3
7

-4
.5

3
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

C
ip

ro
fl

ox
ac

in
 s

yr
up

Y
es

N
o

N
o

13
,8

90
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

A
T

T
C

G
T

G
G

C
G

T

B
gm

al
40

B
gm

al
40

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

11
.4

4.
86

64
-3

.9
1

-3
.5

8
-4

.7
1

K
hi

ch
ur

i p
ow

de
re

d 
m

ilk
, 

B
re

as
t m

ilk
Y

es
Fl

uc
lo

xa
ci

lli
n 

sy
ru

p
N

o
N

o
N

o
5,

25
8

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

A
C

T
C

G
G

G
A

A
C

T

B
gm

al
40

B
gm

al
40

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

12
.5

3
5.

24
65

.1
-3

.4
9

-3
.6

-4
.4

1
ri

ce
, d

al
, e

gg
, B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
Y

es
17

,0
29

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

T
G

T
T

A
G

A
T

G
T

G

B
gm

al
40

B
gm

al
40

.s
17

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

15
.2

3
5.

53
67

-3
.5

5
-3

.8
4

-4
.4

8
B

re
as

t m
ilk

, p
ow

de
re

d 
m

ilk
Y

es
T

B
 d

ru
g

N
o

Y
es

Y
es

19
,3

21
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

C
A

T
T

A
C

T
G

G
A

C

B
gm

al
40

B
gm

al
40

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

16
.4

7
6.

01
67

.5
-2

.7
6

-4
.0

4
-4

.0
9

B
re

as
t m

ilk
, p

ow
de

re
d 

m
ilk

Y
es

T
B

 d
ru

g
N

o
N

o
Y

es
10

,4
14

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
C

T
C

T
G

C
C

T
A

A
T

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 120

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4
 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

B
gm

al
41

B
gm

al
41

.s
3

R
U

T
F

A
cu

te
 P

ha
se

18
.7

3
5.

93
69

-3
.3

9
-4

.1
6

-4
.5

2
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

, A
m

ox
ic

ill
in

 s
yr

up
s

N
o

N
o

N
o

13
,0

85
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

C
A

C
A

G
A

T
C

G
A

T

B
gm

al
41

B
gm

al
41

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

18
.8

5.
97

69
-3

.3
2

-4
.1

8
-4

.4
9

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
12

,7
34

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
T

A
G

T
A

T
G

C
G

C
A

A

B
gm

al
41

B
gm

al
41

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

18
.8

7
5.

9
69

-3
.4

5
-4

.1
9

-4
.5

7
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

13
,9

72
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

G
C

A
G

A
A

C
A

T
C

T

B
gm

al
41

B
gm

al
41

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

18
.9

3
6.

05
69

-3
.1

7
-4

.2
1

-4
.4

1
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

14
,4

88
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

A
C

A
G

C
G

C
A

T
A

C

B
gm

al
41

B
gm

al
41

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

19
6.

5
69

.4
-2

.4
4

-4
.0

9
-3

.9
1

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
15

,5
60

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
C

A
G

C
T

C
A

T
C

A
G

C

B
gm

al
41

B
gm

al
41

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

19
.0

7
6.

53
69

.4
-2

.3
8

-4
.1

1
-3

.8
9

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
13

,5
33

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

C
A

A
T

A
G

A
C

A
C

C

B
gm

al
41

B
gm

al
41

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

19
.1

6.
61

69
.4

-2
.2

4
-4

.1
2

-3
.8

R
U

T
F,

 B
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
Y

es
Y

es
13

,4
61

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
C

G
T

A
A

T
T

G
C

C
G

C

B
gm

al
41

B
gm

al
41

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

19
.8

6.
52

70
-2

.5
9

-4
.0

9
-4

K
hi

ch
ur

i, 
ri

ce
, f

is
h,

 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

14
,0

48
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

T
C

T
C

T
C

G
A

C
A

T

B
gm

al
41

B
gm

al
41

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

20
.6

7
6.

88
70

.8
-2

.1
9

-4
.0

4
-3

.7
3

K
hi

ch
ur

i, 
ri

ce
, l

iv
er

, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

13
,6

64
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

A
G

A
A

A
T

G
T

G
T

C

B
gm

al
41

B
gm

al
41

.s
14

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

21
.3

7
7.

2
71

.2
-1

.7
6

-4
.0

8
-3

.4
8

co
w

’s
 m

ilk
, K

hi
ch

ur
i, 

ri
ce

, e
gg

, f
is

h,
 B

re
as

t 
m

ilk

N
o

N
o

N
o

N
o

17
,8

21
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

C
A

G
T

T
C

T
C

G
T

T

B
gm

al
41

B
gm

al
41

.s
15

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

22
.0

3
7.

47
71

.2
-1

.3
4

-4
.2

3
-3

.2
9

B
re

as
t m

ilk
, r

ic
e,

 
ve

ge
ta

bl
e,

 le
af

y 
ve

ge
ta

bl
e,

 e
gg

, c
hi

ck
en

 
liv

er

N
o

N
o

N
o

N
o

10
,8

87
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

A
C

A
C

A
A

G
T

C
G

C

B
gm

al
41

B
gm

al
41

.s
16

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

23
.0

3
7.

44
72

-1
.6

-4
.2

-3
.4

6
B

re
as

t m
ilk

, r
ic

e,
 p

ot
at

o,
 

ch
ic

ke
n,

 c
hi

ck
en

, l
iv

er
,

N
o

N
o

N
o

N
o

10
,9

41
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

A
C

T
G

A
C

T
C

G
T

C

B
gm

al
41

B
gm

al
41

.s
17

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

23
.9

7
7.

93
73

.8
-1

.3
4

-3
.8

3
-3

.0
8

B
re

as
t m

ilk
, i

ce
 c

re
am

, 
ri

ce
, p

ot
at

o,
 le

nt
il,

 v
eg

, 
or

an
ge

, e
gg

N
o

N
o

N
o

N
o

13
,3

71
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

A
T

C
C

T
C

A
T

G
C

G

B
gm

al
42

B
gm

al
42

.s
3

R
U

T
F

A
cu

te
 P

ha
se

14
.5

3
5.

44
66

-3
.4

-3
.9

8
-4

.4
8

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
10

,0
97

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
C

A
A

C
T

C
C

C
G

T
G

A

B
gm

al
42

B
gm

al
42

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

14
.6

5.
38

66
-3

.5
2

-4
-4

.5
7

R
U

T
F,

 B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

2,
42

0
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

C
G

G
A

A
T

T
A

G
A

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 121

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
42

B
gm

al
42

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

14
.6

7
5.

6
66

-3
.0

7
-4

.0
2

-4
.3

1
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

8,
49

0
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

A
T

A
C

C
G

C
T

G
C

G

B
gm

al
42

B
gm

al
42

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

14
.7

3
5.

74
66

-2
.7

8
-4

.0
4

-4
.1

4
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

12
,6

46
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

A
T

C
G

A
C

A
C

A
A

G

B
gm

al
42

B
gm

al
42

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

14
.8

5.
76

66
.5

-2
.9

2
-3

.8
8

-4
.1

3
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

16
,2

62
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
T

C
T

C
T

T
C

T
C

G

B
gm

al
42

B
gm

al
42

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

14
.8

3
5.

84
66

.5
-2

.7
5

-3
.8

9
-4

.0
4

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
14

,8
76

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

A
T

C
C

C
A

C
G

T
A

C

B
gm

al
42

B
gm

al
42

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

14
.9

6.
01

66
.5

-2
.4

1
-3

.9
2

-3
.8

4
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

10
,1

22
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

A
C

C
G

C
T

T
C

T
T

C

B
gm

al
43

B
gm

al
43

.s
3

R
U

T
F

A
cu

te
 P

ha
se

7.
1

4.
73

65
.3

-5
.3

-1
.7

8
-4

.7
2

m
ilk

 s
uj

i
Y

es
C

ip
ro

fl
ox

ac
in

, A
m

ox
ic

ill
in

 s
yr

up
s

N
o

N
o

N
o

13
,2

21
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

G
C

G
C

T
G

A
A

T
G

T

B
gm

al
43

B
gm

al
43

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

7.
13

4.
62

65
.3

-5
.5

4
-1

.8
-4

.8
8

R
U

T
F

N
o

N
o

N
o

N
o

18
,2

83
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

G
G

A
G

T
A

G
G

T
G

G

B
gm

al
43

B
gm

al
43

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

7.
2

4.
66

65
.3

-5
.4

5
-1

.8
4

-4
.8

4
R

U
T

F
N

o
N

o
N

o
N

o
14

,9
16

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

C
C

G
G

T
A

T
G

T
A

C

B
gm

al
43

B
gm

al
43

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

7.
27

4.
83

65
.3

-5
.0

9
-1

.8
9

-4
.6

2
R

U
T

F
Y

es
C

ep
hr

ad
in

e 
sy

ru
p

N
o

N
o

Y
es

14
,9

19
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

A
A

A
C

A
A

C
A

G
C

T

B
gm

al
43

B
gm

al
43

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

7.
3

4.
95

65
.3

-4
.8

3
-1

.9
1

-4
.4

6
R

U
T

F
Y

es
Fl

uc
lo

xa
ci

lli
n 

sy
ru

p
N

o
N

o
N

o
15

,6
94

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

C
A

C
A

C
C

T
G

A
T

A

B
gm

al
43

B
gm

al
43

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

7.
37

5.
21

65
.3

-4
.2

6
-1

.9
5

-4
.1

2
R

U
T

F
Y

es
Fl

uc
lo

xa
ci

lli
n 

sy
ru

p
N

o
N

o
N

o
15

,5
84

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

G
T

A
G

C
G

G
A

A
G

A

B
gm

al
43

B
gm

al
43

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

7.
43

5.
36

65
.3

-3
.9

4
-1

.9
9

-3
.9

3
R

U
T

F
Y

es
Fl

uc
lo

xa
ci

lli
n 

sy
ru

p
N

o
N

o
N

o
15

,9
31

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

C
C

T
C

G
A

G
C

G
A

T

B
gm

al
43

B
gm

al
43

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

8.
03

5.
41

66
-4

.0
9

-2
.0

4
-4

.0
3

m
ilk

 s
uj

i, 
K

hi
ch

ur
i, 

ri
ce

N
o

N
o

N
o

N
o

12
,2

63
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

C
G

A
C

T
G

C
A

T
A

A

B
gm

al
43

B
gm

al
43

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

8.
9

5.
62

66
.2

-3
.7

2
-2

.4
4

-3
.9

7
m

ilk
 s

uj
i, 

K
hi

ch
ur

i, 
H

al
w

a,
 r

ic
e,

 c
hi

ck
en

, e
gg

N
o

N
o

N
o

N
o

13
,6

32
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

C
A

C
G

C
G

G
T

T
T

A

B
gm

al
43

B
gm

al
43

.s
13

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

9.
43

5.
76

66
.6

-3
.5

7
-2

.5
6

-3
.9

1
m

ilk
 s

uj
i, 

K
hi

ch
ur

i, 
ri

ce
, 

fi
sh

, e
gg

N
o

N
o

N
o

N
o

16
,9

11
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

G
C

T
A

C
A

A
C

T
C

G

B
gm

al
43

B
gm

al
43

.s
14

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

9.
93

5.
79

66
.8

-3
.5

8
-2

.7
3

-3
.9

8
K

hi
ch

ur
i, 

ri
ce

, f
is

h
N

o
N

o
N

o
N

o
21

,6
71

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
C

T
C

G
T

G
A

A
T

G
A

C

B
gm

al
43

B
gm

al
43

.s
15

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
11

5.
94

67
-3

.3
5

-3
.1

6
-4

m
ilk

, r
ic

e,
 p

ot
at

o,
 le

af
y 

ve
ge

ta
bl

e,
 e

gg
pl

an
t, 

fi
sh

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

Y
es

Y
es

26
,9

70
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

T
A

T
G

A
C

C
C

A
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 122

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

B
gm

al
43

B
gm

al
43

.s
16

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

11
.4

3
6.

14
67

-2
.9

3
-3

.3
6

-3
.8

3
m

ilk
, r

ic
e,

 p
ot

at
o,

 li
ve

r,
 

ch
ic

ke
n,

 b
ee

f
N

o
N

o
N

o
N

o
30

,8
49

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

C
G

G
C

G
T

T
A

T
G

T

B
gm

al
43

B
gm

al
43

.s
17

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

12
.2

7
5.

75
68

-4
.0

8
-3

.3
-4

.4
6

m
ilk

, j
ui

ce
, r

ic
e,

 p
ot

at
o,

 
le

af
y 

ve
ge

ta
bl

e,
 m

ea
t, 

eg
g

N
o

N
o

N
o

N
o

34
,4

00
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

T
T

T
C

C
G

T
G

G
T

G

B
gm

al
43

B
gm

al
43

.s
18

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

13
.3

3
6.

78
69

.8
-2

.6
7

-2
.9

9
-3

.4
m

ilk
, r

ic
e,

 p
ot

at
o,

 le
af

y 
ve

ge
ta

bl
e,

 b
ea

ns
, t

om
at

o,
 

eg
g 

yo
lk

, f
is

h

N
o

N
o

N
o

N
o

11
,9

76
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

A
T

C
C

A
A

G
C

G
C

A

B
gm

al
44

B
gm

al
44

.s
3

R
U

T
F

A
cu

te
 P

ha
se

7.
7

4.
3

58
.9

-3
.4

5
-5

.0
8

-5
.4

8
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

19
,1

53
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

T
A

G
A

G
C

C
A

T
G

C

B
gm

al
44

B
gm

al
44

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

7.
77

4.
52

58
.9

-2
.8

3
-5

.1
1

-5
.1

9
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
16

,6
85

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

C
G

T
G

C
G

T
G

T
T

G

B
gm

al
44

B
gm

al
44

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

7.
83

4.
68

58
.9

-2
.3

9
-5

.1
5

-4
.9

8
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

Y
es

20
,3

00
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

T
A

A
G

A
C

A
G

T
C

G

B
gm

al
44

B
gm

al
44

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

7.
9

4.
89

58
.9

-1
.8

3
-5

.1
9

-4
.7

1
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

Y
es

18
,3

88
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

C
T

T
G

A
G

C
T

T
G

A

B
gm

al
44

B
gm

al
44

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

7.
97

4.
87

59
-1

.9
5

-5
.1

8
-4

.7
5

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
ta

zi
di

m
e,

 F
lu

cl
ox

ac
ill

in
 in

je
ct

io
ns

N
o

Y
es

Y
es

15
,7

53
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

G
T

G
C

G
A

T
A

A
C

A

B
gm

al
44

B
gm

al
44

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

8.
03

4.
84

59
-2

.0
2

-5
.2

1
-4

.8
1

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
ta

zi
di

m
e,

 F
lu

cl
ox

ac
ill

in
 in

je
ct

io
ns

N
o

Y
es

Y
es

14
,9

06
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

C
G

A
C

A
A

T
T

A
C

A

B
gm

al
44

B
gm

al
44

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

8.
1

4.
88

59
-1

.9
2

-5
.2

5
-4

.7
7

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
ta

zi
di

m
e,

 F
lu

cl
ox

ac
ill

in
 in

je
ct

io
ns

N
o

N
o

Y
es

10
,4

76
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

C
A

A
T

T
A

G
G

T
A

C

B
gm

al
44

B
gm

al
44

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

8.
57

4.
97

60
.4

-2
.5

5
-4

.8
7

-4
.7

6
po

w
de

re
d 

m
ilk

, o
ra

ng
e

+
ju

ic
e,

 e
gg

, B
re

as
t m

ilk
N

o
N

o
N

o
N

o
13

,1
09

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
C

T
G

A
T

C
C

A
T

C
T

T

B
gm

al
44

B
gm

al
44

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

9.
07

5.
27

60
.7

-1
.9

8
-4

.9
9

-4
.4

7
po

w
de

re
d 

m
ilk

, r
ic

e,
 

po
ta

to
, B

re
as

t m
ilk

N
o

N
o

N
o

N
o

11
,4

37
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

A
C

G
T

A
G

G
C

T
C

T

B
gm

al
44

B
gm

al
44

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

9.
57

5.
2

61
-2

.3
1

-5
.1

-4
.6

7
po

w
de

re
d 

m
ilk

, r
ic

e,
 

ve
ge

ta
bl

e,
 b

an
an

a,
 B

re
as

t 
m

ilk

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

17
,5

13
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
G

C
A

A
C

C
A

A
T

C

B
gm

al
44

B
gm

al
44

.s
13

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

9.
97

5.
22

62
-2

.8
-4

.8
5

-4
.7

2
po

w
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
fr

ui
t, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
16

,5
07

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

T
C

G
A

A
T

T
T

G
C

G

B
gm

al
44

B
gm

al
44

.s
14

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

10
.6

5.
6

62
-1

.9
-5

.1
4

-4
.3

5
po

w
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
ch

ic
ke

n,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

15
,2

06
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

A
T

G
C

C
A

G
A

G
A

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 123

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
44

B
gm

al
44

.s
17

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

13
.6

6.
1

65
-2

.2
-5

.0
6

-4
.2

5
B

re
as

t m
ilk

, r
ic

e,
 

ve
ge

ta
bl

e,
 o

ra
ng

e
N

o
N

o
N

o
N

o
38

,9
35

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

T
G

G
G

C
C

A
C

A
T

A

B
gm

al
44

B
gm

al
44

.s
18

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

14
6.

12
65

.5
-2

.3
6

-5
-4

.2
9

B
re

as
t m

ilk
, r

ic
e,

 
K

hi
ch

ur
i, 

eg
g,

 f
is

h,
 

ba
na

na

N
o

N
o

N
o

N
o

14
,5

89
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

A
G

G
A

C
C

A
G

C
A

A

B
gm

al
45

B
gm

al
45

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
8.

53
4.

22
62

.3
-5

.3
6

-3
.9

9
-5

.7
6

m
ilk

 s
uj

i
Y

es
C

ef
tr

ia
xo

ne
, G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

N
o

13
,9

69
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

T
G

C
G

T
T

A
G

C
A

G

B
gm

al
45

B
gm

al
45

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

6
4.

38
62

.3
-4

.9
8

-4
.0

3
-5

.5
6

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
N

o
N

o
14

,9
58

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
T

G
T

G
A

A
T

T
C

G
G

A

B
gm

al
45

B
gm

al
45

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

67
4.

23
62

.3
-5

.3
4

-4
.0

7
-5

.7
8

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

13
,6

13
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

G
T

T
G

A
G

G
C

A
T

T

B
gm

al
45

B
gm

al
45

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

73
4.

32
62

.3
-5

.1
2

-4
.1

-5
.6

7
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
N

o
N

o
N

o
N

o
14

,2
95

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

C
C

C
A

A
G

C
G

T
T

A

B
gm

al
45

B
gm

al
45

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

8
4.

34
62

.3
-5

.0
7

-4
.1

4
-5

.6
6

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

27
,5

05
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

G
A

A
C

C
C

T
A

T
G

G

B
gm

al
45

B
gm

al
45

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

87
4.

39
62

.3
-4

.9
5

-4
.1

7
-5

.6
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
N

o
N

o
N

o
N

o
12

,5
75

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

T
T

A
T

C
G

C
A

T
G

G

B
gm

al
45

B
gm

al
45

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

93
4.

45
62

.3
-4

.8
1

-4
.2

1
-5

.5
3

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

14
,0

54
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

C
T

G
C

A
C

T
G

A
G

C

B
gm

al
45

B
gm

al
45

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

9.
43

4.
76

63
.5

-4
.5

8
-3

.9
3

-5
.2

2
po

w
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
H

al
w

a
N

o
N

o
N

o
N

o
11

,8
18

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
C

G
T

G
C

T
T

A
G

G
C

T

B
gm

al
45

B
gm

al
45

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

9.
9

5.
25

63
.6

-3
.4

9
-4

.1
2

-4
.6

7
po

w
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
H

al
w

a,
 f

ru
it

N
o

N
o

N
o

N
o

14
,1

10
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
C

A
C

G
G

A
C

A
T

T

B
gm

al
45

B
gm

al
45

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

10
.4

5.
49

64
.5

-3
.3

3
-3

.9
6

-4
.4

6
po

w
de

re
d 

m
ilk

, r
ic

e,
 

ve
ge

ta
bl

e,
 b

an
an

a,
 B

re
as

t 
m

ilk

N
o

N
o

N
o

N
o

29
,8

18
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

C
A

T
C

A
G

A
G

T
T

A

B
gm

al
45

B
gm

al
45

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

10
.8

7
5.

72
65

-3
.0

3
-3

.9
6

-4
.2

5
po

w
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
eg

g
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
Y

es
N

o
Y

es
20

,6
46

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
C

G
C

A
T

T
T

G
G

A
T

G

B
gm

al
45

B
gm

al
45

.s
14

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

11
.4

7
5.

92
65

.8
-2

.9
3

-3
.8

9
-4

.1
1

po
w

de
re

d 
m

ilk
, K

hi
ch

ur
i, 

eg
g,

 f
is

h,
 o

ra
ng

e 
ju

ic
e

N
o

N
o

N
o

N
o

15
,8

73
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

A
G

A
G

T
C

C
A

C
T

T

B
gm

al
45

B
gm

al
45

.s
15

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

11
.9

3
6.

21
66

.3
-2

.5
-3

.8
7

-3
.8

4
K

hi
ch

ur
i, 

H
al

w
a,

 
po

w
de

re
d 

m
ilk

, e
gg

, f
is

h
N

o
N

o
N

o
N

o
23

,3
30

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

A
T

C
T

C
T

G
G

G
T

A

B
gm

al
45

B
gm

al
45

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

12
.9

3
6.

22
67

.8
-3

.0
7

-3
.6

6
-4

K
hi

ch
ur

i, 
H

al
w

a,
 

po
w

de
re

d 
m

ilk
, e

gg
, f

is
h,

 
ri

ce

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

12
,4

48
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

C
T

A
C

A
T

G
A

G
A

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 124

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

B
gm

al
45

B
gm

al
45

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

14
.8

3
6.

77
70

.2
-2

.8
3

-3
.4

-3
.6

6
po

w
de

re
d 

m
ilk

, o
ra

ng
e,

 
ri

ce
, K

hi
ch

ur
i, 

fi
sh

N
o

N
o

N
o

N
o

10
,9

86
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

C
C

A
T

C
G

A
C

G
T

G

B
gm

al
46

B
gm

al
46

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
18

.4
3

4.
7

67
.8

-5
.4

-4
.4

9
-5

.8
9

m
ilk

 s
uj

i
Y

es
C

ef
ta

zi
di

m
e,

 A
m

ik
ac

in
 in

je
ct

io
ns

N
o

N
o

N
o

13
,5

11
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

G
C

T
G

T
G

G
A

T
T

A

B
gm

al
46

B
gm

al
46

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
18

.5
4.

69
67

.8
-5

.4
1

-4
.5

1
-5

.9
1

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i

N
o

N
o

N
o

N
o

16
,7

88
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

A
T

T
A

T
C

G
A

C
G

A

B
gm

al
46

B
gm

al
46

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
18

.5
7

5.
04

67
.8

-4
.7

4
-4

.5
2

-5
.5

2
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
N

o
N

o
N

o
N

o
18

,1
44

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
T

C
A

T
G

C
T

C
C

A
T

T

B
gm

al
46

B
gm

al
46

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
18

.6
3

5.
01

67
.8

-4
.8

-4
.5

4
-5

.5
6

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

18
,0

57
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

A
T

A
C

C
G

T
G

A
G

T

B
gm

al
46

B
gm

al
46

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
18

.7
5.

19
67

.8
-4

.4
5

-4
.5

6
-5

.3
6

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

17
,2

18
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

G
C

A
G

C
A

A
G

A
T

T

B
gm

al
46

B
gm

al
46

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
18

.7
7

5.
25

67
.8

-4
.3

3
-4

.5
8

-5
.3

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

20
,7

44
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

G
A

G
T

C
T

T
G

C
C

A

B
gm

al
46

B
gm

al
46

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
18

.8
3

5.
17

67
.8

-4
.4

9
-4

.5
9

-5
.4

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

13
,9

11
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

C
T

C
T

C
C

G
T

A
G

A

B
gm

al
46

B
gm

al
46

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

19
.3

6.
05

68
-2

.8
5

-4
.6

4
-4

.4
6

K
hi

ch
ur

i, 
H

al
w

a,
 r

ic
e,

 
ch

ic
ke

n
N

o
N

o
N

o
N

o
17

,4
56

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

T
A

G
A

G
G

T
A

G
A

G

B
gm

al
46

B
gm

al
46

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

19
.8

6.
37

68
.3

-2
.3

3
-4

.6
6

-4
.1

7
co

w
’s

 m
ilk

, K
hi

ch
ur

i, 
H

al
w

a,
 r

ic
e,

 f
is

h
N

o
N

o
N

o
N

o
15

,3
05

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

A
C

T
T

C
A

T
G

C
G

A

B
gm

al
46

B
gm

al
46

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

20
.9

3
6.

86
70

-1
.9

8
-4

.3
7

-3
.7

9
K

hi
ch

ur
i, 

H
al

w
a,

 r
ic

e,
 

ch
ic

ke
n,

 d
ai

ry
 p

ro
du

ct
s

N
o

N
o

N
o

N
o

25
,8

69
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

A
A

C
A

C
A

T
G

C
T

G

B
gm

al
46

B
gm

al
46

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

22
.7

7.
56

70
.7

-1
.0

6
-4

.5
4

-3
.2

9
ri

ce
, l

ea
fy

 v
eg

et
ab

le
, 

le
nt

ils
, c

hi
ck

en
, p

or
at

a,
 

fr
ui

ts
, b

is
cu

it

N
o

N
o

N
o

N
o

12
,9

01
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

T
T

A
T

C
G

T
C

C
C

T

B
gm

al
47

B
gm

al
47

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
12

.2
7

4.
62

65
-4

.7
6

-3
.5

4
-5

.1
7

m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

13
,3

17
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

A
T

C
A

C
G

A
G

A
G

G

B
gm

al
47

B
gm

al
47

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.3
3

4.
78

65
-4

.4
2

-3
.5

6
-4

.9
7

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
14

,3
34

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
C

G
C

A
G

A
T

T
A

G
T

A

B
gm

al
47

B
gm

al
47

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.4
4.

91
65

-4
.1

5
-3

.5
9

-4
.8

1
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

15
,2

02
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

T
G

T
C

A
G

T
G

A
C

C

B
gm

al
47

B
gm

al
47

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.4
7

5.
19

65
-3

.5
6

-3
.6

1
-4

.4
6

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ef

ta
zi

di
m

e 
in

je
ct

io
n

N
o

Y
es

Y
es

13
,4

24
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

C
C

T
A

G
C

C
C

A
A

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 125

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
47

B
gm

al
47

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.5
3

4.
93

65
-4

.1
1

-3
.6

4
-4

.8
1

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ef

ta
zi

di
m

e,
 F

lu
cl

ox
ac

ill
in

 in
je

ct
io

ns
N

o
Y

es
Y

es
14

,0
59

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

G
C

T
G

T
C

A
A

G
C

T

B
gm

al
47

B
gm

al
47

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.6
5.

3
65

-3
.3

3
-3

.6
7

-4
.3

4
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i 
10

0
Y

es
C

ef
ta

zi
di

m
e,

 F
lu

cl
ox

ac
ill

in
 in

je
ct

io
ns

N
o

N
o

Y
es

12
,7

87
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

G
G

C
A

A
A

T
C

T
A

G

B
gm

al
47

B
gm

al
47

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
12

.6
3

5.
17

65
-3

.6
1

-3
.6

8
-4

.5
2

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

Y
es

C
ef

ta
zi

di
m

e,
 F

lu
cl

ox
ac

ill
in

 in
je

ct
io

ns
N

o
N

o
Y

es
13

,9
88

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

C
G

C
G

A
A

C
T

A
A

T

B
gm

al
47

B
gm

al
47

.s
15

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

15
.7

7
6.

11
67

.2
-2

.4
6

-3
.9

4
-3

.8
6

ri
ce

, l
en

til
s,

 b
ot

tle
 g

ou
rd

, 
ch

ic
ke

n,
 b

an
an

a,
 b

is
cu

it
N

o
N

o
N

o
N

o
18

,5
34

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

C
G

T
G

G
A

T
A

G
C

T

B
gm

al
47

B
gm

al
47

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

16
.6

6.
57

68
.5

-2
.0

3
-3

.7
3

-3
.4

5
Fa

th
er

 c
an

’t
 m

en
tio

n
N

o
N

o
N

o
N

o
19

,0
57

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

C
T

T
T

G
C

T
T

T
G

C

B
gm

al
47

B
gm

al
47

.s
17

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

17
.5

3
7.

18
69

-1
.1

5
-3

.8
3

-2
.8

8
ri

ce
, p

ot
at

oe
s,

 le
af

y 
ve

ge
ta

bl
e,

 le
nt

ils
, c

ar
ro

ts
, 

fi
sh

N
o

N
o

N
o

N
o

20
,8

24
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

T
C

T
T

C
T

G
A

T
C

A

B
gm

al
47

B
gm

al
47

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

18
.5

3
7.

11
70

.8
-1

.8
-3

.4
9

-3
.1

4
ri

ce
, l

en
til

s,
 v

eg
, m

ilk
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
Y

es
Y

es
8,

69
3

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

T
G

C
T

G
C

A
A

C
A

C

B
gm

al
48

B
gm

al
48

.s
3

R
U

T
F

A
cu

te
 P

ha
se

16
.0

3
6.

83
72

-3
.3

-3
.1

1
-3

.7
7

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

pi
ci

lli
n,

 G
en

ta
m

ic
in

 in
je

ct
io

ns
N

o
N

o
N

o
13

,6
35

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

T
G

T
G

T
G

T
A

G
A

C

B
gm

al
48

B
gm

al
48

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

16
.1

6.
93

72
-3

.1
2

-3
.1

3
-3

.6
7

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
tr

ia
xo

ne
 in

je
ct

io
n

N
o

Y
es

N
o

11
,3

21
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

G
C

A
A

C
A

T
T

G
C

A

B
gm

al
48

B
gm

al
48

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

16
.1

7
7.

21
72

-2
.6

-3
.1

6
-3

.3
6

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
tr

ia
xo

ne
 in

je
ct

io
n

N
o

N
o

N
o

11
,1

01
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

C
A

A
C

A
C

T
C

C
G

A

B
gm

al
48

B
gm

al
48

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

16
.2

3
7.

28
72

-2
.4

8
-3

.1
8

-3
.2

9
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

Y
es

5,
13

5
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
A

A
A

T
T

C
A

G
G

C

B
gm

al
48

B
gm

al
48

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

16
.3

7.
34

72
.4

-2
.5

-3
.0

4
-3

.2
4

R
U

T
F,

 b
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
9,

42
6

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

G
G

G
T

C
C

C
A

C
A

T

B
gm

al
48

B
gm

al
48

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

16
.3

7
7.

39
72

.4
-2

.4
1

-3
.0

7
-3

.1
9

R
U

T
F,

 B
re

as
t m

ilk
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
N

o
N

o
Y

es
10

,3
02

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

G
T

T
G

T
A

G
T

C
C

G

B
gm

al
48

B
gm

al
48

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

16
.4

3
7.

51
72

.4
-2

.2
-3

.0
9

-3
.0

7
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

9,
87

4
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

A
T

G
T

G
C

C
G

G
C

T

B
gm

al
48

B
gm

al
48

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

17
.4

7
7.

65
72

.6
-2

.0
2

-3
.3

4
-3

.0
7

K
hi

ch
ur

i, 
H

al
w

a,
 r

ic
e,

 
m

ea
t, 

eg
g,

 f
ru

it,
 d

ai
ry

 
pr

od
uc

ts
, B

re
as

t m
ilk

N
o

N
o

N
o

N
o

9,
87

8
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

C
C

G
T

A
A

A
C

T
T

G

B
gm

al
48

B
gm

al
48

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

17
.9

7
7.

68
73

.8
-2

.3
3

-3
.0

5
-3

.1
1

K
hi

ch
ur

i, 
H

al
w

a,
 r

ic
e,

 
liv

er
, e

gg
, f

is
h,

 f
ru

it,
 

B
re

as
t m

ilk

N
o

N
o

N
o

N
o

18
,1

21
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

T
C

C
C

T
A

C
G

G
A

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 126

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
49

B
gm

al
49

.s
3

R
U

T
F

A
cu

te
 P

ha
se

8.
63

4.
5

61
-4

.0
9

-4
.6

3
-5

.4
1

m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

14
,5

74
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

C
G

A
T

T
C

G
A

G
T

C

B
gm

al
49

B
gm

al
49

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

8.
73

4.
59

61
-3

.8
6

-4
.6

8
-5

.3
1

R
U

T
F

Y
es

Fl
uc

lo
xa

ci
lli

n 
sy

ru
p

N
o

N
o

N
o

13
,6

54
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

A
T

G
T

A
T

G
T

G
G

T

B
gm

al
49

B
gm

al
49

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

8.
77

4.
61

61
-3

.8
1

-4
.7

-5
.2

9
R

U
T

F
Y

es
Fl

uc
lo

xa
ci

lli
n 

sy
ru

p
N

o
N

o
N

o
13

,7
75

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

A
G

A
G

C
A

A
C

A
G

A

B
gm

al
5

B
gm

al
5.

s3
R

U
T

F
A

cu
te

 P
ha

se
10

.8
4.

62
63

.2
-4

.7
8

-4
.7

1
-5

.6
3

m
ilk

 s
uj

i
Y

es
C

ef
tr

ia
xo

ne
, G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

Y
es

19
,4

02
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

C
A

T
A

T
G

C
A

C
T

G

B
gm

al
5

B
gm

al
5.

s4
.R

U
T

F
R

U
T

F
R

U
T

F
10

.8
7

4.
52

63
.2

na
na

na
R

U
T

F
Y

es
C

ef
tr

ia
xo

ne
, G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

Y
es

17
,8

94
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
T

A
A

T
A

C
G

G
A

T
C

G

B
gm

al
5

B
gm

al
5.

s5
.R

U
T

F
R

U
T

F
R

U
T

F
10

.9
7

4.
52

63
.2

-5
.0

1
-4

.7
8

-5
.7

9
R

U
T

F
Y

es
C

ef
tr

ia
xo

ne
, G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

Y
es

12
,3

90
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
C

A
T

C
C

C
T

C
T

A
C

T

B
gm

al
5

B
gm

al
5.

s7
.R

U
T

F
R

U
T

F
R

U
T

F
11

.0
7

4.
63

63
.2

-4
.7

6
-4

.8
3

-5
.6

6
R

U
T

F
N

o
N

o
N

o
N

o
10

,5
86

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

A
G

T
A

T
G

C
G

C
A

A

B
gm

al
5

B
gm

al
5.

s8
.R

U
T

F
R

U
T

F
R

U
T

F
11

.1
3

4.
72

63
.4

-4
.6

3
-4

.7
7

-5
.5

6
R

U
T

F
N

o
N

o
N

o
N

o
19

,7
36

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

G
C

A
G

A
A

C
A

T
C

T

B
gm

al
5

B
gm

al
5.

s1
0

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

11
.6

7
5.

2
64

.5
-3

.9
8

-4
.5

3
-5

.0
4

m
ilk

, K
hi

ch
ur

i, 
eg

g
N

o
N

o
N

o
N

o
23

,7
87

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

A
G

C
T

C
A

T
C

A
G

C

B
gm

al
5

B
gm

al
5.

s1
1

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

12
.1

7
5.

75
65

.2
-3

.0
5

-4
.4

4
-4

.4
4

K
hi

ch
ur

i, 
fi

sh
, H

al
w

a,
 

eg
g,

 ju
ic

e
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

Y
es

22
,1

90
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
C

A
A

C
T

C
C

C
G

T
G

A

B
gm

al
5

B
gm

al
5.

s1
2

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

12
.6

3
6.

55
66

-1
.6

9
-4

.2
9

-3
.5

5
po

w
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
H

al
w

a,
 b

an
an

a,
 f

is
h,

 
bi

sc
ui

t, 
ch

ip
s

Y
es

C
ef

ra
di

ne
 s

yr
up

N
o

Y
es

N
o

23
,9

42
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
T

C
G

G
A

A
T

T
A

G
A

C

B
gm

al
5

B
gm

al
5.

s1
3

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

13
.2

7.
19

67
.2

-0
.9

8
-4

.0
1

-2
.8

7
K

hi
ch

ur
i, 

H
al

w
a,

 m
ilk

 
su

ji,
 e

gg
, f

is
h

Y
es

C
ef

ix
im

e 
sy

ru
p

N
o

N
o

Y
es

23
,1

54
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
T

G
T

G
A

A
T

T
C

G
G

A

B
gm

al
5

B
gm

al
5.

s1
4

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

13
.7

3
7.

19
68

-1
.2

7
-3

.8
8

-2
.9

8
K

hi
ch

ur
i, 

H
al

w
a,

 ju
ic

e
N

o
N

o
N

o
N

o
23

,5
86

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
T

C
A

T
G

C
T

C
C

A
T

T

B
gm

al
5

B
gm

al
5.

s1
5

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

14
.2

7.
19

68
-1

.2
7

-4
.0

6
-3

.0
6

K
hi

ch
ur

i, 
H

al
w

a,
 m

ilk
 

su
ji,

 e
gg

, j
ui

ce
N

o
N

o
N

o
N

o
19

,9
37

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

A
T

A
C

C
G

T
G

A
G

T

B
gm

al
5

B
gm

al
5.

s1
6

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

15
.2

7.
33

68
.5

-1
.2

1
-4

.2
-3

.0
7

K
hi

ch
ur

i
N

o
N

o
N

o
N

o
28

,4
95

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
C

G
G

G
T

G
T

T
T

G
C

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 127

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
5

B
gm

al
5.

s1
7

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

16
.2

3
7.

5
70

.5
-1

.6
1

-3
.7

6
-3

.0
5

m
ilk

 s
uj

i, 
K

hi
ch

ur
i, 

m
an

go
, m

ea
t, 

eg
g

N
o

N
o

N
o

N
o

31
,4

98
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
A

T
T

C
G

G
T

A
G

T
G

C

B
gm

al
5

B
gm

al
5.

s1
8

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

17
.1

7.
97

71
.5

-1
.1

6
-3

.6
5

-2
.6

5
K

hi
ch

ur
i, 

eg
g,

 f
is

h,
 

po
w

de
re

d 
m

ilk
, b

is
cu

it
N

o
N

o
N

o
N

o
11

,0
97

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

G
G

C
T

T
A

C
G

T
G

T

B
gm

al
50

B
gm

al
50

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
13

.9
5.

81
67

.5
-3

.7
9

-4
.1

5
-4

.6
4

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

16
,6

23
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

G
C

T
A

T
G

T
A

T
G

G

B
gm

al
50

B
gm

al
50

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
13

.9
7

5.
95

67
.5

-3
.5

1
-4

.1
7

-4
.4

8
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

19
,9

64
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

A
A

T
C

G
G

T
G

C
C

A

B
gm

al
50

B
gm

al
50

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.0
3

6.
03

67
.5

-3
.3

4
-4

.2
-4

.4
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
13

,8
74

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
C

A
C

C
T

T
A

C
C

T
T

A

B
gm

al
50

B
gm

al
50

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.1
7

6.
4

68
-2

.7
7

-4
.0

4
-3

.9
8

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
13

,4
92

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

T
T

A
A

G
C

T
G

A
C

C

B
gm

al
50

B
gm

al
50

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.2
3

6.
61

68
-2

.3
5

-4
.0

7
-3

.7
5

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
14

,6
31

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
C

G
T

G
A

T
C

C
G

C
T

A

B
gm

al
50

B
gm

al
50

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.3
6.

71
68

.2
-2

.2
3

-4
.0

1
-3

.6
4

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
18

,7
91

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

C
G

A
G

C
G

A
A

G
T

A

B
gm

al
50

B
gm

al
50

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

14
.8

7.
96

68
.2

-0
.0

8
-4

.1
9

-2
.2

6
m

ilk
 s

uj
i, 

K
hi

ch
ur

i, 
ri

ce
, 

fi
sh

, b
an

an
a,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
20

,4
47

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

C
T

C
T

A
G

C
C

G
G

T

B
gm

al
50

B
gm

al
50

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

15
.2

7
7.

4
69

.5
-1

.4
4

-3
.8

3
-3

po
w

de
re

d 
m

ilk
, K

hi
ch

ur
i, 

ri
ce

, f
is

h
N

o
N

o
N

o
N

o
22

,2
38

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
T

G
C

A
C

G
T

G
A

T
A

A

B
gm

al
50

B
gm

al
50

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

15
.7

7.
35

70
-1

.7
-3

.7
8

-3
.1

3
po

w
de

re
d 

m
ilk

, r
ic

e,
 d

al
N

o
N

o
N

o
N

o
16

,7
03

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

C
G

T
C

C
A

T
G

A
A

T

B
gm

al
50

B
gm

al
50

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

18
.1

7.
72

72
-1

.7
2

-3
.7

6
-3

.0
9

ri
ce

, p
or

at
a,

 p
ot

at
o,

 b
ea

ns
, 

le
nt

ils
, g

ra
pe

, f
is

h,
 m

ilk
 

su
ji

N
o

N
o

N
o

N
o

32
,1

31
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

G
G

A
A

C
C

A
G

A
C

G

B
gm

al
50

B
gm

al
50

.s
17

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

19
.3

3
7.

96
72

-1
.3

4
-4

.0
9

-3
.0

1
ri

ce
, p

ot
at

oe
s,

 le
af

y 
ve

ge
ta

bl
e,

 m
ilk

N
o

N
o

N
o

N
o

9,
71

6
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

G
C

C
A

C
G

T
G

T
A

T

B
gm

al
50

B
gm

al
50

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

20
.3

3
7.

91
74

-2
.0

1
-3

.6
3

-3
.2

ri
ce

, l
en

til
s,

 f
is

h,
 s

w
ee

t 
po

ta
to

, m
ilk

N
o

N
o

N
o

N
o

18
,4

95
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

C
A

C
A

T
T

G
G

G
T

C

B
gm

al
51

B
gm

al
51

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
14

.8
7

6.
14

70
-3

.9
6

-3
.4

9
-4

.3
9

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

14
,3

48
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

T
C

T
A

C
C

G
A

A
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 128

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
51

B
gm

al
51

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.9
3

6.
35

70
-3

.5
6

-3
.5

2
-4

.1
6

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

13
,9

20
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

G
T

T
A

T
T

T
G

G
C

G

B
gm

al
51

B
gm

al
51

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

6.
68

70
-2

.9
4

-3
.5

4
-3

.7
9

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
m

n
N

o
17

,5
43

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

T
G

C
C

A
T

G
C

C
G

T

B
gm

al
51

B
gm

al
51

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.0
7

6.
77

70
-2

.7
6

-3
.5

6
-3

.6
9

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
A

zi
th

ro
m

yc
in

 s
yr

up
Y

es
N

o
N

o
18

,9
31

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

G
G

T
C

G
C

A
T

C
G

T

B
gm

al
51

B
gm

al
51

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.1
3

6.
92

70
.4

-2
.6

1
-3

.4
3

-3
.5

3
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

A
zi

th
ro

m
yc

in
 s

yr
up

N
o

N
o

N
o

11
,9

94
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

T
A

A
C

C
T

T
C

C
T

G

B
gm

al
51

B
gm

al
51

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.2
7.

24
70

.4
-2

.0
2

-3
.4

5
-3

.1
7

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
15

,6
65

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
C

A
C

T
C

A
T

C
A

T
T

C

B
gm

al
51

B
gm

al
51

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
15

.2
7

7.
13

70
.4

-2
.2

2
-3

.4
7

-3
.3

1
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

N
o

N
o

N
o

N
o

20
,4

44
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

C
G

G
G

T
C

A
T

C
A

T

B
gm

al
51

B
gm

al
51

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

17
.2

3
8.

83
72

-0
.0

5
-3

.5
-1

.7
5

B
re

as
t m

ilk
, r

ic
e,

 p
or

id
ge

, 
po

ta
to

, l
ea

fy
 v

eg
et

ab
le

, 
eg

g,
 c

ak
e

N
o

Y
es

N
o

N
o

28
,3

49
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

T
C

T
A

T
T

C
C

A
C

C

B
gm

al
52

B
gm

al
52

.s
3

R
U

T
F

A
cu

te
 P

ha
se

12
.3

3.
8

59
.8

-5
.3

-6
.7

6
-6

.8
5

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n
N

o
N

o
Y

es
18

,7
20

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

C
T

T
G

G
T

G
T

A
A

G

B
gm

al
52

B
gm

al
52

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

12
.5

7
4.

15
60

.2
-4

.5
8

-6
.6

8
-6

.4
5

R
U

T
F,

 B
re

as
t m

ilk
Y

es
L

ev
of

lo
xa

ci
n,

 F
lu

cl
ox

ac
ill

in
 s

yr
up

s
N

o
N

o
Y

es
14

,6
27

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
T

G
T

A
A

G
A

C
T

T
G

G

B
gm

al
52

B
gm

al
52

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

12
.6

3
4.

22
60

.2
-4

.4
-6

.7
1

-6
.3

8
R

U
T

F,
 B

re
as

t m
ilk

Y
es

C
ef

ta
zi

di
m

e,
 A

m
ik

ac
in

 in
je

ct
io

ns
 

an
d 

Fl
uc

lo
xa

ci
lli

n 
sy

ru
p

N
o

Y
es

Y
es

16
,1

49
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

A
C

T
A

C
C

C
G

T
T

G

B
gm

al
52

B
gm

al
52

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

12
.7

4.
2

60
.2

-4
.4

5
-6

.7
3

-6
.4

1
R

U
T

F,
 B

re
as

t m
ilk

, m
ilk

 
su

ji
Y

es
C

ef
ta

zi
di

m
e,

 A
m

ik
ac

in
 in

je
ct

io
ns

N
o

Y
es

Y
es

12
,7

73
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

T
G

A
T

C
C

G
G

T
A

G

B
gm

al
53

B
gm

al
53

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
14

.4
7

5.
1

65
.4

-4
.5

4
-5

.1
9

-5
.5

5
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

m
pi

ci
lli

n,
 G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

N
o

10
,2

31
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

A
A

A
C

A
T

C
C

C
A

C

B
gm

al
53

B
gm

al
53

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.5
3

5.
18

65
.4

-4
.3

6
-5

.2
2

-5
.4

6
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i
Y

es
A

m
pi

ci
lli

n,
 G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

N
o

17
,4

70
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

C
T

T
G

G
A

G
G

T
C

A

B
gm

al
53

B
gm

al
53

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.6
5.

45
65

.4
-3

.7
8

-5
.2

4
-5

.1
6

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

11
,5

53
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

G
C

C
G

T
A

T
G

C
C

A

B
gm

al
53

B
gm

al
53

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.6
7

5.
58

65
.4

-3
.5

-5
.2

6
-5

.0
1

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
12

,0
55

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

G
T

T
C

C
A

T
T

A
G

G

B
gm

al
53

B
gm

al
53

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.7
3

5.
78

65
.4

-3
.0

7
-5

.2
8

-4
.7

9
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

8,
18

9
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

C
C

T
G

T
C

T
G

C
A

A

B
gm

al
53

B
gm

al
53

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.8
5.

92
65

.4
-2

.7
6

-5
.3

-4
.6

4
K

hi
ch

ur
i-

H
al

w
a,

 B
re

as
t 

m
ilk

, m
ilk

 s
uj

i 1
00

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

N
o

17
,6

06
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

G
A

T
A

G
C

C
A

A
G

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 129

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
53

B
gm

al
53

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
14

.8
7

5.
79

65
.4

-3
.0

5
-5

.3
2

-4
.8

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
N

o
23

,3
20

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

T
G

G
T

C
A

T
C

G
T

A

B
gm

al
54

B
gm

al
54

.s
3

R
U

T
F

A
cu

te
 P

ha
se

10
.4

7
5.

14
64

-3
.3

-3
.1

8
-4

.1
6

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
16

,2
57

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
C

G
G

G
T

G
T

T
T

G
C

T

B
gm

al
54

B
gm

al
54

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

10
.5

3
5.

24
64

-3
.0

9
-3

.2
1

-4
.0

4
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
7,

14
8

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
C

G
G

A
T

C
T

A
G

T
G

T

B
gm

al
54

B
gm

al
54

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

10
.6

7
5.

34
64

-2
.8

6
-3

.2
7

-3
.9

3
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
zi

th
ro

m
yc

in
, C

ip
ro

fl
ox

ac
in

 s
yr

up
s

Y
es

Y
es

N
o

16
,4

51
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

T
G

A
A

G
G

G
C

G
A

A

B
gm

al
54

B
gm

al
54

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

10
.8

5.
46

64
.3

-2
.7

2
-3

.2
-3

.8
R

U
T

F,
 B

re
as

t m
ilk

Y
es

Fl
uc

lo
xa

ci
lli

n 
sy

ru
p

N
o

N
o

N
o

12
,2

24
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

G
A

T
A

G
G

C
C

T
T

A

B
gm

al
54

B
gm

al
54

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

10
.8

7
5.

55
64

.3
-2

.5
2

-3
.2

3
-3

.6
9

R
U

T
F,

 B
re

as
t m

ilk
Y

es
Fl

uc
lo

xa
ci

lli
n 

sy
ru

p
N

o
N

o
N

o
13

,1
20

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

C
A

G
A

T
T

T
C

C
A

G

B
gm

al
54

B
gm

al
54

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

11
.4

5.
28

65
-3

.3
8

-3
.1

8
-4

.1
5

K
hi

ch
ur

i, 
su

ji,
 B

re
as

t 
m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

Y
es

N
o

21
,9

25
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

G
G

T
G

A
G

T
T

C
T

A

B
gm

al
54

B
gm

al
54

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

12
.3

5.
59

65
.3

-2
.8

3
-3

.4
3

-3
.9

1
K

hi
ch

ur
i, 

su
ji,

 r
ic

e,
 d

al
, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
19

,0
75

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

G
G

T
C

C
A

A
A

T
C

A

B
gm

al
54

B
gm

al
54

.s
15

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

13
.8

6.
23

67
.4

na
na

na
K

hi
ch

ur
i, 

fa
m

ily
 f

oo
d,

 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

21
,8

78
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

A
C

A
C

A
A

A
G

T
C

A

B
gm

al
55

B
gm

al
55

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
8.

33
3.

73
60

-5
.5

8
-4

.9
2

-6
.3

9
m

ilk
 s

uj
i

N
o

N
o

N
o

N
o

10
,6

77
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

G
G

T
T

G
G

T
T

A
C

G

B
gm

al
55

B
gm

al
55

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

4
3.

86
60

-5
.2

4
-4

.9
6

-6
.2

3
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
13

,6
32

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

C
T

G
A

T
G

G
C

C
T

C

B
gm

al
56

B
gm

al
56

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
8.

93
5.

04
62

.2
-3

.3
5

-4
.2

5
-4

.7
5

m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
9,

86
4

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
A

A
T

G
A

C
C

T
C

G
T

G

B
gm

al
56

B
gm

al
56

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9

5.
13

62
.2

-3
.1

3
-4

.2
9

-4
.6

4
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
18

,3
16

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
T

T
C

G
A

T
G

C
C

G
C

A

B
gm

al
56

B
gm

al
56

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

07
5.

41
62

.2
-2

.4
4

-4
.3

2
-4

.2
8

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

11
,0

76
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
G

T
T

C
C

C
A

G
A

A

B
gm

al
56

B
gm

al
56

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

13
5.

53
62

.2
-2

.1
6

-4
.3

6
-4

.1
4

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

13
,9

24
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

C
A

G
C

T
C

A
A

A
C

A

B
gm

al
56

B
gm

al
56

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

2
5.

61
62

.6
-2

.1
7

-4
.2

1
-4

.0
5

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

17
,8

79
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

A
C

C
G

C
A

T
A

A
G

T

B
gm

al
56

B
gm

al
56

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

27
5.

71
62

.6
-1

.9
5

-4
.2

5
-3

.9
3

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

20
,1

86
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

G
A

T
G

A
T

C
A

G
T

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 130

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
56

B
gm

al
56

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

33
5.

79
62

.8
-1

.8
7

-4
.1

9
-3

.8
4

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i 

10
0

N
o

N
o

N
o

N
o

20
,8

24
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

G
C

T
C

A
C

A
G

A
A

T

B
gm

al
56

B
gm

al
56

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

9.
83

5.
87

62
.8

-1
.6

9
-4

.4
4

-3
.8

5
la

ct
og

en
, K

hi
ch

ur
i, 

H
al

w
a

N
o

N
o

N
o

N
o

15
,3

81
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

A
C

G
G

A
T

T
A

T
G

G

B
gm

al
56

B
gm

al
56

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

10
.4

6.
53

64
.8

-1
.2

4
-3

.8
3

-3
.1

2
la

ct
og

en
, r

ic
e,

 d
al

, b
ee

f,
 

eg
g

N
o

N
o

N
o

N
o

14
,7

77
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

A
A

C
G

G
G

A
C

G
T

A

B
gm

al
56

B
gm

al
56

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

10
.8

3
6.

7
64

.8
-0

.9
2

-4
.0

3
-3

po
w

de
re

d 
m

ilk
, r

ic
e,

 
po

ta
to

es
, b

ea
ns

, l
en

til
s,

 
fi

sh
, o

ra
ng

e,
 c

ak
e

N
o

N
o

N
o

N
o

16
,3

33
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

C
C

G
T

G
G

T
A

T
A

G

B
gm

al
56

B
gm

al
56

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

11
.3

3
6.

89
65

.2
-0

.7
3

-4
.0

8
-2

.8
7

m
ilk

, r
ic

e,
 p

ot
at

o,
 le

af
y 

ve
ge

ta
bl

e,
 le

nt
ils

, 
ve

ge
ta

bl
e,

 c
hi

ck
en

, 
or

an
ge

, f
is

h,
 c

ak
es

, 
bi

sc
ui

t, 
da

ir
y 

pr
od

uc
ts

N
o

N
o

N
o

N
o

11
,4

76
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

A
C

G
C

A
C

T
A

A
C

T

B
gm

al
56

B
gm

al
56

.s
14

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

11
.3

3
6.

95
66

.3
-1

.0
6

-3
.6

1
-2

.7
9

po
w

de
re

d 
m

ilk
, r

ic
e,

 
po

ta
to

, l
ea

fy
 v

eg
et

ab
le

, 
fi

sh
, c

hi
ps

N
o

N
o

N
o

N
o

12
,3

43
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

C
A

G
A

C
C

G
C

T
A

T

B
gm

al
56

B
gm

al
56

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

13
.2

3
7

68
-1

.6
1

-3
.6

9
-3

.1
1

po
w

de
re

d 
m

ilk
, r

ic
e,

 
po

ta
to

, c
ar

ro
t, 

le
nt

il,
 

m
an

go
, b

an
an

a,
 b

is
cu

it

N
o

N
o

N
o

N
o

12
,6

33
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

C
C

C
A

T
A

C
A

G
C

C

B
gm

al
56

B
gm

al
56

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

16
.6

3
7.

55
71

-1
.6

9
-3

.6
9

-3
.0

5
po

w
de

re
d 

m
ilk

, r
ic

e,
 

po
ta

to
, l

ea
fy

 v
eg

et
ab

le
, 

fi
sh

, i
ce

-c
re

am
, c

hi
ps

N
o

N
o

N
o

N
o

13
,2

55
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

G
A

T
G

T
G

T
G

G
T

T

B
gm

al
57

B
gm

al
57

.s
3

R
U

T
F

A
cu

te
 P

ha
se

17
.2

7
7.

21
78

.5
-4

.2
4

-1
.0

5
-3

.5
3

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
, G

en
ta

m
ic

in
 

in
je

ct
io

n
N

o
N

o
N

o
10

,8
77

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
C

C
G

A
G

G
T

A
T

A
A

T

B
gm

al
57

B
gm

al
57

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

17
.3

3
7.

23
78

.5
-4

.2
1

-1
.0

7
-3

.5
1

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
Y

es
N

o
N

o
10

,0
52

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

A
G

C
G

T
A

T
C

C
A

T

B
gm

al
57

B
gm

al
57

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

17
.4

7.
31

78
.5

-4
.0

8
-1

.1
-3

.4
4

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
Y

es
N

o
N

o
14

,6
22

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

T
C

G
T

C
C

A
A

A
T

G

B
gm

al
57

B
gm

al
57

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

17
.4

7
7.

47
78

.5
-3

.8
4

-1
.1

2
-3

.2
7

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
N

o
N

o
N

o
2,

99
5

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

A
G

A
C

G
T

G
T

T
C

T

B
gm

al
57

B
gm

al
57

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

17
.5

3
7.

83
78

.5
-3

.2
8

-1
.1

4
-2

.8
8

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
tr

ia
xo

ne
 in

je
ct

io
n

N
o

Y
es

Y
es

3,
61

8
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

T
T

A
G

G
C

A
T

G
T

G

B
gm

al
57

B
gm

al
57

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F

17
.6

7
8.

29
78

.5
-2

.5
5

-1
.1

9
-2

.3
9

R
U

T
F,

 B
re

as
t m

ilk
Y

es
C

ef
tr

ia
xo

ne
 in

je
ct

io
n

N
o

Y
es

Y
es

12
,8

90
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

T
A

A
C

A
T

G
T

G
C

G

B
gm

al
57

B
gm

al
57

.s
11

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

18
.6

3
8.

39
79

.3
-2

.5
8

-1
.2

2
-2

.4
4

B
re

as
t m

ilk
, r

ic
e,

 d
al

, 
po

ta
to

, f
is

h,
 le

af
y 

ve
ge

ta
bl

e,
 e

gg
, v

eg
et

ab
le

, 
fr

ui
ts

N
o

N
o

N
o

N
o

13
,8

35
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

A
A

A
G

C
G

G
T

A
T

T

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 131

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
57

B
gm

al
57

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

19
.1

3
8.

32
79

.5
-2

.7
4

-1
.3

1
-2

.5
9

B
re

as
t m

ilk
, j

ui
ce

, r
ic

e,
 

po
ta

to
, d

al
, t

om
at

o,
 b

ea
n,

 
co

lif
lo

w
er

, e
gg

, f
is

h

N
o

N
o

N
o

N
o

12
,4

15
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

T
T

G
A

G
T

G
A

G
T

C

B
gm

al
57

B
gm

al
57

.s
13

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 2
 to

 3

19
.6

3
7.

8
79

.8
-3

.6
-1

.3
6

-3
.2

2
B

re
as

t m
ilk

, c
ow

’s
 m

ilk
, 

ba
na

na
, c

ak
e

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
Y

es
Y

es
10

,2
86

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
T

A
A

T
G

C
C

C
A

G
G

T

B
gm

al
57

B
gm

al
57

.s
15

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

20
.6

9.
17

80
.2

-1
.6

5
-1

.5
1

-1
.9

4
co

w
’s

 m
ilk

, r
ic

e,
 le

af
y 

ve
ge

ta
bl

e,
 d

al
, e

gg
, f

is
h,

 
in

te
st

in
e,

 to
m

at
o,

 m
al

ta
, 

ca
ke

N
o

N
o

N
o

Y
es

12
,4

64
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

C
C

A
A

G
G

A
T

A
G

G

B
gm

al
57

B
gm

al
57

.s
16

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

21
.6

9.
35

81
-1

.5
9

-1
.5

2
-1

.9
2

co
w

’s
 m

ilk
, o

ra
ng

e 
ju

ic
e,

 
ri

ce
, l

ea
fy

 v
eg

et
ab

le
, m

ea
t

N
o

N
o

N
o

N
o

10
,4

17
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

C
T

A
G

T
T

A
T

G
G

A

B
gm

al
57

B
gm

al
57

.s
18

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

23
.6

7
9.

56
83

-1
.7

9
-1

.4
-2

.0
1

B
re

as
t m

ilk
, r

ic
e,

 d
al

, 
le

af
y 

ve
ge

ta
bl

e,
 f

is
h,

 
fr

ui
t, 

ca
ke

N
o

N
o

N
o

N
o

9,
99

6
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

C
A

A
C

C
G

A
T

T
G

T

B
gm

al
58

B
gm

al
58

.s
3

R
U

T
F

A
cu

te
 P

ha
se

11
4.

61
62

-4
.2

9
-5

.3
1

-5
.6

8
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

20
,8

54
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

T
T

C
G

G
T

A
G

T
G

C

B
gm

al
58

B
gm

al
58

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

11
.0

7
4.

67
62

-4
.1

5
-5

.3
4

-5
.6

1
R

U
T

F,
 B

re
as

t m
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
10

,2
69

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
C

A
A

C
G

T
G

C
T

C
C

A

B
gm

al
58

B
gm

al
58

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

11
.2

4.
99

62
-3

.3
7

-5
.4

-5
.2

3
R

U
T

F,
 B

re
as

t m
ilk

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

11
,6

03
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
A

A
T

G
C

G
T

A
A

C

B
gm

al
58

B
gm

al
58

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

11
.2

7
5.

3
62

-2
.6

1
-5

.4
3

-4
.8

5
R

U
T

F,
 B

re
as

t m
ilk

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p,

 C
ef

ta
zi

di
m

e 
in

je
ct

io
n

N
o

N
o

Y
es

5,
07

4
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
G

T
T

C
G

G
T

G
T

C
C

A

B
gm

al
58

B
gm

al
58

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

11
.3

3
5.

49
62

-2
.1

5
-5

.4
5

-4
.6

2
R

U
T

F,
 B

re
as

t m
ilk

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p,

 C
ef

ta
zi

di
m

e 
in

je
ct

io
n

N
o

N
o

Y
es

4,
20

6
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

C
T

G
T

C
C

T
A

T
C

T

B
gm

al
58

B
gm

al
58

.s
9

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

11
.4

5.
79

63
-1

.9
6

-5
.0

5
-4

.2
6

m
ilk

 s
uj

i, 
K

hi
ch

ur
i, 

H
al

w
a,

 B
re

as
t m

ilk
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p,
 C

ef
ta

zi
di

m
e 

in
je

ct
io

n
N

o
N

o
Y

es
13

,4
70

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
A

C
C

G
T

G
C

T
C

A
C

A

B
gm

al
58

B
gm

al
58

.s
18

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

18
.6

6.
45

67
.3

-2
.4

-5
.6

3
-4

.5
3

B
re

as
t m

ilk
, c

ow
’s

 m
ilk

, 
ri

ce
, v

eg
et

ab
le

, d
al

, f
is

h,
 

co
co

nu
t

N
o

N
o

N
o

N
o

10
,1

82
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

T
A

C
T

G
A

A
G

A
T

C

B
gm

al
59

B
gm

al
59

.s
3

R
U

T
F

A
cu

te
 P

ha
se

14
.7

5.
91

70
.5

-4
.5

4
-3

.2
3

-4
.6

3
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

17
,2

04
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
A

C
G

T
G

T
A

G
G

C
T

T

B
gm

al
59

B
gm

al
59

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

14
.7

7
6.

04
70

.5
-4

.2
9

-3
.2

6
-4

.4
9

R
U

T
F,

 B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

5,
96

8
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

G
T

T
T

A
A

C
A

C
G

C

B
gm

al
59

B
gm

al
59

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

14
.8

3
6.

27
70

.5
-3

.8
7

-3
.2

8
-4

.2
4

R
U

T
F,

 B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

, G
en

ta
m

ic
in

 
in

je
ct

io
n

N
o

N
o

N
o

12
,5

15
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

T
C

C
C

T
T

T
G

T
G

T

B
gm

al
59

B
gm

al
59

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

14
.9

6.
66

70
.5

-3
.1

4
-3

.3
-3

.7
9

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
3,

75
3

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
G

G
T

C
T

C
C

T
A

C
A

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 132

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
59

B
gm

al
59

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

14
.9

7
6.

88
70

.6
-2

.7
5

-3
.2

9
-3

.5
5

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
2,

59
8

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

T
A

G
C

G
A

A
C

T
C

A

B
gm

al
59

B
gm

al
59

.s
8

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

15
.0

3
6.

93
70

.6
-2

.6
6

-3
.3

1
-3

.5
m

ilk
 s

uj
i, 

K
hi

ch
ur

i, 
H

al
w

a,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

19
,3

37
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

T
C

T
A

C
A

C
A

G
C

A
C

A

B
gm

al
59

B
gm

al
59

.s
9

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

15
.0

7
6.

96
70

.6
-2

.6
-3

.3
2

-3
.4

7
m

ilk
 s

uj
i, 

K
hi

ch
ur

i, 
H

al
w

a,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

20
,8

25
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

T
T

G
A

G
A

A
A

T
C

G

B
gm

al
59

B
gm

al
59

.s
18

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 >
 4

21
.0

3
8.

38
75

-1
.5

5
-3

.4
6

-2
.8

1
B

re
as

t m
ilk

, r
ic

e,
 p

ot
at

o,
 

da
l, 

bi
sc

ui
t

N
o

N
o

N
o

N
o

12
,8

65
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
T

C
A

G
T

C
A

G
A

T
G

A

B
gm

al
6

B
gm

al
6.

s3
R

U
T

F
A

cu
te

 P
ha

se
11

.6
3

4.
92

63
-4

-5
.1

5
-5

.3
8

m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
15

,4
83

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

A
T

A
C

C
G

C
T

G
C

G

B
gm

al
6

B
gm

al
6.

s4
.R

U
T

F
R

U
T

F
R

U
T

F
11

.7
4.

83
63

-4
.2

1
-5

.1
8

-5
.5

1
R

U
T

F
N

o
N

o
N

o
N

o
15

,6
93

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

A
T

C
G

A
C

A
C

A
A

G

B
gm

al
6

B
gm

al
6.

s5
.R

U
T

F
R

U
T

F
R

U
T

F
11

.7
7

4.
91

63
-4

.0
2

-5
.2

-5
.4

2
R

U
T

F
N

o
N

o
N

o
N

o
12

,7
77

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

G
C

G
C

T
G

A
A

T
G

T

B
gm

al
6

B
gm

al
6.

s6
.R

U
T

F
R

U
T

F
R

U
T

F
11

.8
4.

97
63

-3
.8

8
-5

.2
2

-5
.3

5
R

U
T

F
N

o
N

o
N

o
N

o
24

,5
22

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

G
G

A
G

T
A

G
G

T
G

G

B
gm

al
6

B
gm

al
6.

s7
.R

U
T

F
R

U
T

F
R

U
T

F
11

.8
7

5.
14

63
-3

.4
8

-5
.2

4
-5

.1
5

R
U

T
F

N
o

N
o

N
o

N
o

22
,0

77
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
A

C
C

G
G

T
A

T
G

T
A

C

B
gm

al
6

B
gm

al
6.

s8
.R

U
T

F
R

U
T

F
R

U
T

F
11

.9
3

5.
21

63
-3

.3
2

-5
.2

7
-5

.0
7

R
U

T
F

N
o

N
o

N
o

N
o

23
,6

19
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
C

A
A

A
C

A
A

C
A

G
C

T

B
gm

al
60

1
B

gm
al

60
.s

1
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

 -
 

Pr
e 

A
nt

ib
io

tic
s

8.
47

5
59

na
na

na
po

w
de

re
d 

m
ilk

N
o

Y
es

N
o

N
o

20
,3

56
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

A
C

C
A

A
A

C
T

C
G

A

B
gm

al
60

B
gm

al
60

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
 -

 
Fi

rs
t A

nt
ib

io
tic

8.
83

5.
18

59
na

na
na

m
ilk

 s
uj

i
N

o
N

o
N

o
N

o
15

,3
94

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
A

G
C

T
G

C
A

C
C

T
A

A

B
gm

al
60

B
gm

al
60

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

97
5.

22
59

na
na

na
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i
Y

es
C

ef
tr

ia
xo

ne
 in

je
ct

io
n,

 L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

11
,7

04
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

A
A

A
T

G
C

T
A

C
G

T

B
gm

al
60

B
gm

al
60

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

03
5.

45
59

na
na

na
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i
Y

es
C

ef
tr

ia
xo

ne
 in

je
ct

io
n,

 L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

14
,7

76
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
C

G
G

A
T

A
A

C
C

T
C

C

B
gm

al
60

B
gm

al
60

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

1
5.

54
60

-0
.9

5
-5

.3
2

-4
.1

2
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i
Y

es
C

ef
ta

zi
di

m
e,

 A
m

ik
ac

in
 in

je
ct

io
ns

N
o

N
o

Y
es

13
,6

88
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
T

A
A

C
G

C
T

G
T

G
T

G

B
gm

al
60

B
gm

al
60

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
9.

17
5.

68
60

-0
.6

4
-5

.3
5

-3
.9

5
K

hi
ch

ur
i-

H
al

w
a,

 m
ilk

 s
uj

i
Y

es
C

ef
ta

zi
di

m
e,

 A
m

ik
ac

in
 in

je
ct

io
ns

N
o

N
o

Y
es

14
,7

27
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

C
T

G
A

C
T

T
A

A
G

G

B
gm

al
60

B
gm

al
60

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a 
- 

L
as

t 
A

nt
ib

io
tic

9.
23

5.
8

60
-0

.3
9

-5
.3

9
-3

.8
1

K
hi

ch
ur

i-
H

al
w

a,
 m

ilk
 s

uj
i

Y
es

C
ef

ta
zi

di
m

e,
 A

m
ik

ac
in

 in
je

ct
io

ns
N

o
N

o
Y

es
11

,0
18

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

T
C

T
T

C
A

G
C

A
A

G

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 133

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
60

B
gm

al
60

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

9.
7

6.
67

61
0.

75
-5

.1
7

-2
.7

7
po

w
de

re
d 

m
ilk

, K
hi

ch
ur

i, 
H

al
w

a
N

o
N

o
N

o
N

o
20

,3
55

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

C
G

G
A

A
T

C
C

G
A

T
T

A

B
gm

al
60

B
gm

al
60

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

10
.2

7.
12

61
.6

1.
22

-5
.1

4
-2

.3
1

po
w

de
re

d 
m

ilk
, r

ic
e,

 
po

ta
to

, d
al

, l
ea

fy
 

ve
ge

ta
bl

e,
 e

gg

N
o

N
o

N
o

N
o

12
,1

89
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
G

G
C

G
A

T
T

T
A

C
G

T

B
gm

al
60

B
gm

al
60

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

10
.7

7.
17

62
.4

0.
94

-5
.0

1
-2

.3
6

po
w

de
re

d 
m

ilk
, K

hi
ch

ur
i, 

ri
ce

, p
ot

at
o,

 le
af

y 
ve

ge
ta

bl
e,

 f
is

h

N
o

N
o

N
o

N
o

12
,8

07
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

G
C

T
C

T
A

G
A

A
A

C

B
gm

al
60

B
gm

al
60

.s
17

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

14
.2

9.
01

69
1.

13
-3

.6
5

-1
.0

3
po

w
de

re
d 

m
ilk

, r
ic

e,
 

po
ta

to
, l

ea
fy

 v
eg

et
ab

le
, 

da
l, 

fi
sh

N
o

N
o

N
o

N
o

12
,0

34
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
A

A
T

A
G

C
A

T
G

T
C

G

B
gm

al
60

B
gm

al
60

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

15
.1

3
8.

55
71

-0
.1

4
-3

.1
9

-1
.6

8
ri

ce
, p

or
id

ge
, p

ot
at

o,
 d

al
, 

fi
sh

N
o

N
o

N
o

N
o

14
,1

02
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

G
C

A
G

A
T

T
A

A
C

C
A

G

B
gm

al
61

B
gm

al
61

.s
3

R
U

T
F

A
cu

te
 P

ha
se

14
.2

5.
65

68
.5

na
na

na
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

m
pi

ci
lli

n,
 G

en
ta

m
ic

in
 in

je
ct

io
ns

N
o

N
o

N
o

16
,3

54
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

C
A

G
C

G
T

A
A

T
T

A
G

C

B
gm

al
61

B
gm

al
61

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

14
.2

7
5.

52
68

.5
na

na
na

R
U

T
F,

 B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

Y
es

14
,0

21
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
G

A
T

G
C

T
G

C
C

G
T

T

B
gm

al
61

B
gm

al
61

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

14
.3

3
5.

32
68

.5
-5

.0
9

-3
.9

-5
.2

7
R

U
T

F,
 B

re
as

t m
ilk

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n,
 L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
6,

13
0

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

T
C

C
T

T
G

A
C

C
G

A
T

G

B
gm

al
61

B
gm

al
61

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

14
.4

5.
34

68
.5

-5
.0

5
-3

.9
3

-5
.2

6
R

U
T

F,
 B

re
as

t m
ilk

Y
es

C
ef

tr
ia

xo
ne

 in
je

ct
io

n,
 L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
Y

es
6,

09
7

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

A
G

C
C

G
T

C
T

C
G

T
A

A

B
gm

al
61

B
gm

al
61

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

14
.5

3
6.

02
69

-3
.8

7
-3

.7
7

-4
.4

8
R

U
T

F,
 B

re
as

t m
ilk

Y
es

C
ef

ta
zi

di
m

e 
in

je
ct

io
n,

 L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

Y
es

13
,2

37
A

C
M

A
L

_2
 

(r
un

s 
1 

an
d 

2)

A
T

C
T

G
A

G
G

T
T

G
C

C

B
gm

al
61

B
gm

al
61

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

15
.0

7
6.

95
69

.5
-2

.2
4

-3
.7

6
-3

.4
9

K
hi

ch
ur

i, 
ri

ce
, b

ee
f,

 f
is

h,
 

B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
Y

es
N

o
N

o
12

,5
26

A
C

M
A

L
_2

 
(r

un
s 

1 
an

d 
2)

G
T

T
C

T
C

C
A

T
C

A
C

A

B
gm

al
7

B
gm

al
7.

s3
R

U
T

F
A

cu
te

 P
ha

se
10

.2
3

4.
16

60
-3

.9
2

-4
.6

9
-5

.4
5

m
ilk

 s
uj

i, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

20
,2

61
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

G
T

T
G

A
G

G
C

A
T

T

B
gm

al
7

B
gm

al
7.

s4
.R

U
T

F
R

U
T

F
R

U
T

F
10

.3
4.

12
60

-4
.0

2
-4

.7
2

-5
.5

1
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

29
,9

44
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

A
T

T
C

C
G

G
C

T
C

A

B
gm

al
7

B
gm

al
7.

s5
.R

U
T

F
R

U
T

F
R

U
T

F
10

.3
7

4.
11

60
-4

.0
5

-4
.7

5
-5

.5
4

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
19

,6
09

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

T
G

G
C

T
G

T
C

A
G

T

B
gm

al
7

B
gm

al
7.

s6
.R

U
T

F
R

U
T

F
R

U
T

F
10

.4
3

4.
3

60
-3

.5
7

-4
.7

7
-5

.2
9

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
Y

es
N

o
20

,7
97

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

T
G

G
C

T
C

T
A

T
T

C

B
gm

al
7

B
gm

al
7.

s7
.R

U
T

F
R

U
T

F
R

U
T

F
10

.5
4.

37
60

.8
-3

.7
6

-4
.4

8
-5

.2
1

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
28

,5
66

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
A

A
T

T
G

T
G

T
C

G
G

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 134

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
7

B
gm

al
7.

s8
.R

U
T

F
R

U
T

F
R

U
T

F
10

.5
7

4.
39

60
.8

-3
.7

1
-4

.5
1

-5
.1

9
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

22
,2

04
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
G

C
A

A
C

A
C

C
A

T
C

C

B
gm

al
7

B
gm

al
7.

s9
.R

U
T

F
R

U
T

F
R

U
T

F
10

.6
3

4.
43

60
.8

-3
.6

2
-4

.5
3

-5
.1

5
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

22
,1

25
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

A
C

G
A

G
C

C
C

T
A

A

B
gm

al
7

B
gm

al
7.

s1
0

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

11
.1

5.
09

61
.5

-2
.3

4
-4

.4
5

-4
.3

5
ri

ce
, l

ea
fy

 v
eg

et
ab

le
, 

m
ea

t, 
eg

g,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

25
,0

12
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
C

A
T

T
C

G
T

G
G

C
G

T

B
gm

al
7

B
gm

al
7.

s1
1

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

11
.6

3
5.

26
61

.5
-1

.9
5

-4
.6

6
-4

.2
2

ri
ce

, l
ea

fy
 v

eg
et

ab
le

, 
m

ea
t, 

eg
g,

 f
is

h,
 B

re
as

t 
m

ilk

N
o

N
o

N
o

N
o

20
,9

14
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
A

C
A

A
T

A
G

A
C

A
C

C

B
gm

al
7

B
gm

al
7.

s1
2

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

12
.1

7
5.

2
61

.5
-2

.0
9

-4
.8

6
-4

.4
K

hi
ch

ur
i, 

m
ea

t, 
eg

g,
 f

is
h,

 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

20
,2

78
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

G
C

A
G

C
A

A
G

A
T

T

B
gm

al
7

B
gm

al
7.

s1
3

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

12
.6

7
5.

55
62

-1
.5

6
-4

.8
4

-4
.0

3
K

hi
ch

ur
i, 

m
ea

t, 
eg

g,
 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
17

,3
01

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

G
A

G
T

C
T

T
G

C
C

A

B
gm

al
7

B
gm

al
7.

s1
4

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

13
.1

3
5.

86
63

-1
.3

6
-4

.6
3

-3
.7

2
K

hi
ch

ur
i, 

eg
g,

 f
is

h,
 f

ru
it,

 
bi

sc
ui

t, 
B

re
as

t m
ilk

N
o

N
o

N
o

N
o

21
,3

03
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

T
G

A
T

C
A

C
G

A
G

A
G

G

B
gm

al
7

B
gm

al
7.

s1
5

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 3
 to

 4

13
.6

7
5.

46
63

.5
-2

.3
9

-4
.6

2
-4

.3
2

K
hi

ch
ur

i, 
eg

g,
 f

is
h,

 f
ru

it,
 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
26

,7
81

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
C

G
G

A
T

C
T

A
G

T
G

T

B
gm

al
8

B
gm

al
8.

s3
K

hi
ch

ur
i-

H
al

w
a

A
cu

te
 P

ha
se

17
.8

3
6.

48
72

.2
-3

.2
9

-2
.8

-3
.7

6
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
N

o
N

o
N

o
N

o
26

,9
36

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
C

G
T

A
A

T
T

G
C

C
G

C

B
gm

al
8

B
gm

al
8.

s4
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

17
.9

6.
76

72
.2

-2
.8

-2
.8

2
-3

.4
4

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i

N
o

N
o

N
o

N
o

22
,6

63
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

C
G

T
T

C
T

C
T

T
C

T
C

G

B
gm

al
8

B
gm

al
8.

s5
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

17
.9

7
6.

77
72

.2
-2

.7
8

-2
.8

4
-3

.4
4

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
Y

es
N

o
N

o
27

,3
92

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
G

A
T

C
C

C
A

C
G

T
A

C

B
gm

al
8

B
gm

al
8.

s6
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

18
.0

3
6.

78
72

.2
-2

.7
6

-2
.8

6
-3

.4
4

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
Y

es
N

o
N

o
18

,2
69

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
T

A
C

C
G

C
T

T
C

T
T

C

B
gm

al
8

B
gm

al
8.

s8
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

18
.1

7
6.

97
72

.6
-2

.5
4

-2
.7

6
-3

.2
4

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
24

,9
38

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
A

G
T

A
G

C
G

G
A

A
G

A

B
gm

al
8

B
gm

al
8.

s9
.k

hi
ch

K
hi

ch
ur

i-
H

al
w

a
K

hi
ch

ur
i-

H
al

w
a

18
.2

3
7.

02
72

.6
-2

.4
6

-2
.7

8
-3

.1
9

K
hi

ch
ur

i-
H

al
w

a,
 B

re
as

t 
m

ilk
, m

ilk
 s

uj
i 1

00
N

o
N

o
N

o
N

o
25

,4
21

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

C
C

T
C

G
A

G
C

G
A

T

B
gm

al
8

B
gm

al
8.

s1
0

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

18
.7

3
6.

85
72

.6
-2

.7
5

-2
.9

3
-3

.4
7

ri
ce

, d
al

, b
is

cu
it,

 m
ilk

, 
B

re
as

t m
ilk

Y
es

C
ef

ra
di

ne
 s

yr
up

Y
es

N
o

N
o

25
,1

50
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

T
A

G
A

G
C

C
A

T
G

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 135

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
8

B
gm

al
8.

s1
1

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

19
.3

7.
01

72
.8

-2
.5

3
-3

.0
2

-3
.3

8
ri

ce
, e

gg
, b

an
an

a,
 b

is
cu

it,
 

m
ilk

, B
re

as
t m

ilk
N

o
N

o
N

o
N

o
13

,1
59

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

G
C

G
C

A
G

A
T

T
A

G
T

A

B
gm

al
8

B
gm

al
8.

s1
2

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

19
.8

7.
22

73
-2

.2
3

-3
.0

9
-3

.2
2

H
al

w
a,

 K
hi

ch
ur

i, 
eg

g,
 

fi
sh

, m
ilk

, B
re

as
t m

ilk
N

o
N

o
N

o
N

o
25

,4
16

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
C

T
G

T
C

A
G

T
G

A
C

C

B
gm

al
8

B
gm

al
8.

s1
3

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

20
.3

7.
05

73
-2

.5
2

-3
.2

2
-3

.4
9

ri
ce

, p
ot

at
o,

 e
gg

, f
is

h,
 

to
m

at
o,

 B
re

as
t m

ilk
Y

es
C

ip
ro

fl
ox

ac
in

 s
yr

up
Y

es
N

o
N

o
29

,5
30

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

A
T

C
T

T
G

G
A

G
G

T
C

A

B
gm

al
9

B
gm

al
9.

s3
R

U
T

F
A

cu
te

 P
ha

se
11

.2
4.

21
59

-3
.3

1
-5

.4
8

-5
.5

4
m

ilk
 s

uj
i, 

B
re

as
t m

ilk
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

N
o

N
o

30
,0

30
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

A
T

C
G

T
G

C
G

T
G

T
T

G

B
gm

al
9

B
gm

al
9.

s4
.R

U
T

F
R

U
T

F
R

U
T

F
11

.2
7

4.
27

59
-3

.1
5

-5
.5

-5
.4

7
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

N
o

N
o

23
,7

67
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

T
A

A
G

A
C

A
G

T
C

G

B
gm

al
9

B
gm

al
9.

s5
.R

U
T

F
R

U
T

F
R

U
T

F
11

.3
3

4.
31

59
-3

.0
5

-5
.5

3
-5

.4
3

R
U

T
F,

 B
re

as
t m

ilk
N

o
N

o
N

o
N

o
28

,8
56

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

T
G

C
T

T
G

A
G

C
T

T
G

A

B
gm

al
9

B
gm

al
9.

s6
.R

U
T

F
R

U
T

F
R

U
T

F
11

.4
4.

36
59

-2
.9

1
-5

.5
5

-5
.3

7
R

U
T

F,
 B

re
as

t m
ilk

N
o

N
o

Y
es

N
o

26
,1

68
A

C
M

A
L

_1
 

(r
un

s 
1 

an
d 

2)

G
T

G
T

G
C

G
A

T
A

A
C

A

B
gm

al
9

B
gm

al
9.

s7
.R

U
T

F
R

U
T

F
R

U
T

F
11

.4
7

4.
45

60
-3

.1
9

-5
.1

8
-5

.2
6

R
U

T
F,

 B
re

as
t m

ilk
Y

es
Fl

uc
lo

xa
ci

lli
n 

in
je

ct
io

n
N

o
Y

es
N

o
17

,4
19

A
C

M
A

L
_1

 
(r

un
s 

1 
an

d 
2)

C
G

C
G

A
C

A
A

T
T

A
C

A

B
gm

al
62

1
B

gm
al

62
.s

1
R

U
T

F
A

cu
te

 P
ha

se
 -

 
Pr

e 
A

nt
ib

io
tic

s
7.

3
5.

16
62

.8
-3

.3
4

-3
.0

5
-4

.1
7

ri
ce

, p
ow

de
re

d 
m

ilk
, 

po
ta

to
, b

an
an

a,
 s

pi
na

ch
, 

le
nt

il

N
o

N
o

Y
es

N
o

96
,5

90
9

A
C

G
G

A
G

T
A

A
T

C
C

T

B
gm

al
62

B
gm

al
62

.s
3

R
U

T
F

A
cu

te
 P

ha
se

 -
 

Fi
rs

t A
nt

ib
io

tic
7.

33
5.

09
62

.8
-3

.5
1

-3
.0

8
-4

.2
8

m
ilk

 s
uj

i, 
po

ta
to

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
Y

es
N

o
46

,7
82

9
C

A
A

G
T

C
A

C
A

C
A

C
A

B
gm

al
62

B
gm

al
62

.s
4.

R
U

T
F

R
U

T
F

R
U

T
F

7.
43

5.
17

62
.8

-3
.3

2
-3

.1
4

-4
.2

0
R

U
T

F
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

Y
es

N
o

72
,3

71
9

T
G

G
C

T
G

C
A

T
A

C
T

C

B
gm

al
62

B
gm

al
62

.s
5.

R
U

T
F

R
U

T
F

R
U

T
F

7.
5

5.
31

62
.8

-2
.9

9
-3

.1
8

-4
.0

2
R

U
T

F
Y

es
A

m
ox

ic
ill

in
 s

yr
up

N
o

Y
es

N
o

67
,3

93
9

C
G

T
T

C
C

T
C

C
A

T
T

A

B
gm

al
62

B
gm

al
62

.s
6.

R
U

T
F

R
U

T
F

R
U

T
F

7.
57

5.
35

62
.8

-2
.8

9
-3

.2
2

-3
.9

8
R

U
T

F
Y

es
L

ev
of

lo
xa

ci
n 

sy
ru

p
N

o
N

o
N

o
70

,5
24

9
C

G
C

T
A

T
C

A
A

G
A

C
A

B
gm

al
62

B
gm

al
62

.s
7.

R
U

T
F

R
U

T
F

R
U

T
F

7.
63

5.
28

63
-3

.1
5

-3
.1

6
-4

.1
0

R
U

T
F

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

N
o

64
,0

30
9

T
G

C
A

T
T

C
G

G
C

G
T

T

B
gm

al
62

B
gm

al
62

.s
8.

R
U

T
F

R
U

T
F

R
U

T
F

7.
7

5.
4

63
-2

.8
7

-3
.2

0
-3

.9
5

R
U

T
F

Y
es

L
ev

of
lo

xa
ci

n 
sy

ru
p

N
o

N
o

N
o

66
,6

56
9

G
C

A
G

T
C

G
T

T
A

A
G

A

B
gm

al
62

B
gm

al
62

.s
9.

R
U

T
F

R
U

T
F

R
U

T
F 

- 
L

as
t 

A
nt

ib
io

tic
7.

77
5.

42
63

-2
.8

2
-3

.2
4

-3
.9

4
R

U
T

F
N

o
N

o
Y

es
N

o
71

,7
19

9
C

A
A

C
T

G
C

G
A

T
A

T
G

B
gm

al
62

B
gm

al
62

.s
10

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 <
 1

8.
3

5.
46

64
-3

.4
4

-3
.1

0
-4

.0
3

ri
ce

, p
ot

at
o,

 s
pi

na
ch

, 
le

nt
il

N
o

N
o

N
o

N
o

85
,4

23
9

T
C

T
G

T
G

T
C

C
A

T
G

G

B
gm

al
62

B
gm

al
62

.s
12

R
U

T
F

Po
st

 
in

te
rv

en
tio

n 
fo

llo
w

-u
p 

(m
on

th
s)

 1
 to

 2

9.
37

5.
89

65
.3

-2
.9

8
-3

.1
0

-3
.7

2
ri

ce
, l

en
til

, p
um

pk
in

, 
po

ta
to

, c
hi

ck
en

, f
is

h
N

o
N

o
N

o
N

o
87

,3
44

9
C

G
C

T
G

T
G

A
T

T
C

G
A

B
gm

al
63

B
gm

al
63

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
8.

47
5.

63
64

.5
-3

.0
2

-2
.9

7
-3

.8
5

B
re

as
t M

ilk
, m

ilk
su

zi
, 

ca
rr

ot
, r

ic
e

Y
es

A
m

pi
ci

lli
n,

 G
en

ta
m

ic
in

 in
je

ct
io

ns
N

o
Y

es
N

o
88

,9
50

9
C

T
T

G
G

T
A

A
A

G
T

G
C

B
gm

al
63

B
gm

al
63

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

53
5.

92
64

.5
-2

.3
7

-3
.0

0
-3

.4
7

K
hi

ch
ur

i, 
H

al
w

a,
 m

ilk
 

su
ji

N
o

N
o

Y
es

N
o

72
,0

93
9

T
A

C
C

T
G

T
C

C
T

T
T

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 136

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
63

B
gm

al
63

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

6
5.

96
64

.5
-2

.2
8

-3
.0

4
-3

.4
4

B
re

as
t M

ilk
, m

ilk
 s

uj
i 

10
0,

 K
hi

ch
ur

i, 
H

al
w

a
N

o
N

o
Y

es
N

o
39

,1
81

9
A

C
C

G
T

G
A

C
A

A
C

T
C

B
gm

al
63

B
gm

al
63

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

67
6.

15
64

.5
-1

.8
7

-3
.0

8
-3

.2
0

B
re

as
t M

ilk
, m

ilk
 s

uj
i 

10
0,

 K
hi

ch
ur

i, 
H

al
w

a
N

o
N

o
Y

es
N

o
80

,4
27

9
A

C
G

C
C

A
T

T
G

T
G

C
A

B
gm

al
63

B
gm

al
63

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

73
6.

19
65

-2
.0

1
-2

.8
9

-3
.1

6
B

re
as

t M
ilk

, m
ilk

 s
uj

i 
10

0,
 K

hi
ch

ur
i, 

H
al

w
a

N
o

N
o

N
o

N
o

86
,9

23
9

G
C

T
A

C
G

A
A

A
G

C
C

T

B
gm

al
63

B
gm

al
63

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

8
6.

39
65

-1
.6

-2
.9

3
-2

.9
1

B
re

as
t M

ilk
, m

ilk
 s

uj
i 

10
0,

 K
hi

ch
ur

i, 
H

al
w

a
N

o
N

o
N

o
N

o
84

,5
96

9
G

C
T

T
C

C
A

A
C

T
C

A
T

B
gm

al
63

B
gm

al
63

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
8.

87
6.

46
65

.3
-1

.5
9

-2
.8

3
-2

.8
3

B
re

as
t M

ilk
, m

ilk
 s

uj
i 

10
0,

 K
hi

ch
ur

i, 
H

al
w

a
N

o
N

o
N

o
N

o
81

,4
96

9
A

C
T

T
C

G
C

G
G

A
T

G
T

B
gm

al
63

B
gm

al
63

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

9.
3

6.
13

66
-2

.5
5

-2
.7

5
-3

.3
9

B
re

as
t M

ilk
, m

ilk
 s

uj
i

N
o

N
o

Y
es

Y
es

80
,6

76
9

A
C

T
A

G
C

T
A

T
G

G
A

C

B
gm

al
63

B
gm

al
63

.s
11

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

9.
8

5.
88

66
.3

-3
.2

1
-2

.8
8

-3
.8

3
B

re
as

t M
ilk

, l
ea

fy
 

ve
ge

ta
bl

e,
 le

nt
il,

 r
ic

e,
 

pu
m

pk
in

, p
ot

at
o

N
o

N
o

N
o

N
o

77
,3

51
9

G
A

A
G

T
G

G
C

T
A

T
C

C

B
gm

al
63

B
gm

al
63

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

10
.8

7
5.

95
61

-3
.3

6
-5

.6
9

-3
.9

6
ch

ic
ke

n,
 r

ic
e,

 le
nt

il,
 

B
re

as
t M

ilk
N

o
N

o
N

o
N

o
65

,7
29

9
A

G
T

T
C

A
C

G
C

C
C

A
A

B
gm

al
63

B
gm

al
63

.s
14

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

11
.3

3
5.

92
67

-3
.3

9
-3

.3
2

-4
.0

9
le

nt
il,

 r
ic

e,
 le

nt
il,

 le
af

y 
ve

ge
ta

bl
es

, B
re

as
t M

ilk
N

o
N

o
N

o
N

o
65

,0
27

9
G

C
G

T
T

C
C

T
T

G
T

T
A

B
gm

al
63

B
gm

al
63

.s
15

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

11
.8

6.
12

67
-2

.9
8

-3
.5

2
-3

.9
2

B
re

as
t M

ilk
, H

al
w

a,
 r

ic
e,

 
po

ta
to

, l
en

til
, p

um
pk

in
N

o
N

o
N

o
N

o
75

,7
46

9
G

T
C

C
A

A
C

T
G

C
A

G
A

B
gm

al
63

B
gm

al
63

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

12
.9

3
6.

22
68

-3
.1

4
-3

.5
8

-4
.0

0
B

re
as

t M
ilk

, r
ic

e,
 le

nt
il,

 
fi

sh
, e

gg
N

o
N

o
N

o
N

o
84

,4
44

9
C

A
T

A
A

T
T

G
C

C
G

A
G

B
gm

al
63

B
gm

al
63

.s
17

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

14
6.

02
68

.5
-3

.7
1

-3
.7

8
-4

.4
1

B
re

as
t M

ilk
, r

ic
e,

 le
nt

il,
 

to
m

at
o,

 f
is

h,
 e

gg
, 

K
hi

ch
ur

i

N
o

N
o

N
o

N
o

77
,3

68
9

A
G

A
G

A
T

C
G

C
C

T
A

T

B
gm

al
63

B
gm

al
63

.s
18

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 >

 4

14
.7

3
5.

83
69

.5
-4

.3
9

-3
.6

4
-4

.7
3

B
re

as
t M

ilk
, r

ic
e,

 le
nt

il,
 

fi
sh

, p
ot

at
o,

 c
hi

ck
en

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
81

,1
12

9
C

A
T

A
G

G
C

T
G

T
A

G
T

B
gm

al
64

B
gm

al
64

.s
3

K
hi

ch
ur

i-
H

al
w

a
A

cu
te

 P
ha

se
11

.1
6

5.
5

65
.5

-3
.1

-2
.8

9
-3

.8
2

m
ilk

 s
uj

i, 
B

re
as

t M
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
83

,3
00

9
G

C
T

T
G

A
C

G
A

G
G

T
T

B
gm

al
64

B
gm

al
64

.s
4.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
11

.2
3

5.
82

65
.5

-2
.4

2
-2

.9
2

-3
.4

0
m

ilk
 s

uj
i, 

K
hi

ch
ur

i, 
H

al
w

a,
 B

re
as

t M
ilk

Y
es

A
m

ox
ic

ill
in

 s
yr

up
N

o
N

o
N

o
74

,1
30

9
C

A
A

C
C

G
A

T
G

T
A

C
C

B
gm

al
64

B
gm

al
64

.s
5.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
11

.3
6.

15
65

.5
-1

.7
7

-2
.9

5
-2

.9
8

m
ilk

 s
uj

i 1
00

, K
hi

ch
ur

i, 
H

al
w

a,
 B

re
as

t M
ilk

N
o

N
o

N
o

N
o

72
,8

71
9

G
C

G
A

T
C

G
A

A
C

A
C

T

B
gm

al
64

B
gm

al
64

.s
6.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
11

.3
6

6.
16

65
.5

-1
.7

7
-2

.9
7

-2
.9

8
m

ilk
 s

uj
i 1

00
, K

hi
ch

ur
i, 

H
al

w
a,

 B
re

as
t M

ilk
N

o
N

o
N

o
N

o
84

,9
34

9
C

G
G

A
A

T
T

A
T

C
G

G
T

B
gm

al
64

B
gm

al
64

.s
7.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
11

.4
3

6.
37

66
-1

.5
5

-2
.8

0
-2

.7
0

m
ilk

 s
uj

i 1
00

, K
hi

ch
ur

i, 
H

al
w

a,
 B

re
as

t M
ilk

N
o

N
o

N
o

N
o

98
,6

90
9

C
T

A
A

A
G

A
C

C
C

G
T

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 137

C
hi

ld
 I

D
F

ec
al

Sa
m

pl
e

ID

F
oo

d
In

te
rv

en
ti

on
A

ss
ig

nm
en

t

P
ha

se
 o

f 
St

ud
y

A
ge

 o
f 

ch
ild

 a
t

ti
m

e 
of

 
fe

ca
l

sa
m

pl
e 

co
lle

ct
io

n
(m

on
th

s)

W
ei

gh
t,

 k
g

H
ei

gh
t,

 c
m

W
ei

gh
t-

fo
r-

H
ei

gh
t 

Z
sc

or
e 

(W
H

Z
)

H
ei

gh
t-

fo
r-

A
ge

 Z
sc

or
e 

(H
A

Z
)

W
ei

gh
t-

fo
r-

ag
e 

Z
sc

or
e 

(W
A

Z
)

24
 h

ou
r 

D
ie

ta
ry

 R
ec

al
l

A
nt

ib
io

ti
cs

A
nt

ib
io

ti
c

ty
pe

2
D

ia
rr

he
a

F
ev

er
C

ou
gh

N
um

be
r 

of
 h

ig
h

qu
al

it
y 

V
4-

16
S 

rR
N

A
se

qu
en

ce
s

16
S 

rR
N

A
Se

qu
en

ci
ng

 
R

un
 I

D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
gm

al
64

B
gm

al
64

.s
8.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
11

.5
6.

13
66

-2
-2

.8
3

-3
.0

5
m

ilk
 s

uj
i 1

00
, K

hi
ch

ur
i, 

H
al

w
a,

 B
re

as
t M

ilk
N

o
N

o
N

o
N

o
89

,8
71

9
T

G
G

C
A

T
G

T
T

A
T

C
G

B
gm

al
64

B
gm

al
64

.s
9.

kh
ic

h
K

hi
ch

ur
i-

H
al

w
a

K
hi

ch
ur

i-
H

al
w

a
11

.5
7

6.
08

66
-2

.0
9

-2
.8

6
-3

.1
3

m
ilk

 s
uj

i 1
00

, K
hi

ch
ur

i, 
H

al
w

a,
 B

re
as

t M
ilk

N
o

N
o

N
o

N
o

69
,3

84
9

A
T

G
T

A
C

A
T

C
G

C
C

G

B
gm

al
64

B
gm

al
64

.s
10

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 <

 1

12
5.

67
66

-2
.9

3
-3

.0
4

-3
.7

5
B

re
as

t M
ilk

, r
ic

e,
 p

ot
at

o,
 

le
nt

il,
 p

ea
s

N
o

Y
es

N
o

N
o

83
,5

13
9

A
T

G
T

G
T

A
G

C
C

A
T

G

B
gm

al
64

B
gm

al
64

.s
12

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

13
.0

3
6.

35
67

-1
.3

3
-3

.0
7

-3
.0

7
B

re
as

t M
ilk

, s
w

ee
t p

ot
at

o,
 

ri
ce

, l
en

til
, p

um
pk

in
, 

K
hi

ch
ur

i, 
ri

ce
 c

ak
e

N
o

N
o

N
o

N
o

76
,4

98
9

G
A

C
C

T
G

G
G

A
A

T
A

T

B
gm

al
64

B
gm

al
64

.s
13

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 1

 to
 2

13
.5

3
6.

41
67

.5
-1

.9
9

-3
.0

7
-3

.1
0

B
re

as
t M

ilk
, r

ic
e 

ca
ke

, 
ch

ic
ke

n,
 le

nt
il,

 b
an

an
a,

 
si

na
ch

, p
ot

at
o

N
o

N
o

N
o

N
o

59
,4

61
9

A
T

C
C

C
T

T
G

T
C

T
C

C

B
gm

al
64

B
gm

al
64

.s
14

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 2

 to
 3

14
6.

85
67

.8
-1

.3
2

-3
.1

2
-2

.6
2

B
re

as
t M

ilk
, r

ic
e,

 le
nt

il,
 

sp
in

ac
h,

 p
um

pk
in

, s
w

ee
t 

po
ta

to
, c

ar
ro

t

N
o

N
o

N
o

N
o

71
,9

65
9

A
T

G
C

A
T

A
C

A
C

T
G

G

B
gm

al
64

B
gm

al
64

.s
15

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

14
.5

3
6.

72
68

.5
-1

.7
6

-3
.0

5
-2

.8
9

B
re

as
t M

ilk
, H

al
w

a,
 r

ic
e,

 
po

ta
to

, l
en

til
, a

pp
le

, f
is

h
N

o
N

o
N

o
N

o
83

,6
13

9
A

G
C

G
A

T
A

T
A

T
C

G
C

B
gm

al
64

B
gm

al
64

.s
16

K
hi

ch
ur

i-
H

al
w

a
Po

st
 

in
te

rv
en

tio
n 

fo
llo

w
-u

p 
(m

on
th

s)
 3

 to
 4

15
.4

3
6.

9
69

-1
.6

1
-3

.1
8

-2
.8

4
B

re
as

t M
ilk

, C
ow

’s
 m

ilk
N

o
N

o
N

o
N

o
62

,3
90

9
G

C
A

C
T

A
C

G
C

T
A

G
A

1 A
ll 

th
es

e 
ch

ild
re

n 
w

ith
 S

A
M

 b
eg

an
 th

ei
r 

co
ur

se
s 

of
 o

ra
l a

m
ox

ic
ill

in
 a

nd
 p

ar
en

te
ra

l a
m

pi
ci

lli
n/

ge
nt

am
ic

in
 a

ft
er

 c
ol

le
ct

io
n 

of
 s

am
pl

es
 S

1 
an

d 
S2

 a
nd

 b
ef

or
e 

co
lle

ct
io

n 
of

 s
am

pl
e 

S3

2 D
ur

in
g 

th
e 

ac
ut

e 
ph

as
e,

 “
A

nt
ib

io
tic

s 
sp

ec
if

ie
d”

 r
ef

er
 to

 th
e 

da
y 

of
 s

am
pl

e 
co

lle
ct

io
n 

an
d 

in
 th

e 
fo

llo
w

-u
p 

pe
ri

od
 “

A
nt

ib
io

tic
s 

sp
ec

if
ie

d”
 r

ef
er

 to
 th

e 
da

y 
of

 s
am

pl
e 

co
lle

ct
io

n 
as

 w
el

l a
s 

an
y 

tim
e 

du
ri

ng
 th

e 
se

ve
n 

da
ys

 p
ri

or
 to

 s
am

pl
e 

co
lle

ct
io

n

A
lm

os
t e

ve
ry

 p
at

ie
nt

 w
ith

 S
A

M
 in

 a
cu

te
 p

ha
se

 b
et

w
ee

n 
S1

-2
 a

nd
 S

3 
re

ce
iv

ed
 p

ar
en

te
ra

l a
m

pi
ci

lli
n 

fo
llo

w
ed

 b
y 

am
ox

ic
ill

in
 s

yr
up

 a
nd

 g
en

ta
m

ic
in

 in
je

ct
io

ns
. I

n 
ex

ce
pt

io
na

l c
as

es
 w

he
re

 a
 S

A
M

 c
hi

ld
 p

re
se

nt
ed

 w
ith

 s
ep

si
s 

or
 w

as
 c

ri
tic

al
ly

 il
l, 

ce
ft

ri
ax

on
e 

an
d 

ge
nt

am
ic

in
 in

je
ct

io
ns

 
w

er
e 

ad
m

in
is

te
re

d 
ac

co
rd

in
g 

to
 c

lin
ic

al
 a

ss
es

sm
en

ts
.

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 138

T
ab

le
 E

D
15

22
0 

ba
ct

er
ia

l t
ax

a 
w

ho
se

 a
bu

nd
an

ce
s 

ar
e 

si
gn

if
ic

an
tly

 a
lte

re
d 

in
 th

e 
m

ic
ro

bi
ot

a 
of

 c
hi

ld
re

n 
w

ith
 S

A
M

 c
om

pa
re

d 
to

 s
im

ila
rl

y 
ag

ed
 h

ea
lth

y 
ch

ild
re

n

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

14
20

54
14

20
54

0.
00

0
0.

02
86

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

21
02

69
21

02
69

0.
00

0
0.

02
78

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

97
15

97
15

0.
00

0
0.

02
63

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

56
34

85
56

34
85

0.
00

2
0.

02
36

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

43
67

23
43

67
23

0.
00

0
0.

02
32

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

51
29

14
51

29
14

0.
00

0
0.

02
15

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

31
02

65
31

02
65

0.
00

0
0.

02
07

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

30
79

81
30

79
81

0.
00

0
0.

01
74

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

30
70

80
30

70
80

0.
00

0
0.

01
52

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e;
E

sc
he

ri
ch

ia

30
57

60
30

57
60

0.
00

0
0.

01
31

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e;
E

sc
he

ri
ch

ia
;E

sc
he

ri
ch

ia
_c

ol
i

11
35

58
11

35
58

0.
00

0
0.

01
15

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

28
07

06
28

07
06

0.
00

0
0.

00
90

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

E
nt

er
ob

ac
te

ri
al

es
;E

nt
er

ob
ac

te
ri

ac
ea

e

54
02

30
54

02
30

0.
00

2
0.

00
79

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

E
nt

er
oc

oc
ca

ce
ae

;E
nt

er
oc

oc
cu

s;
E

nt
er

oc
oc

cu
s_

fa
ec

al
is

15
38

2
15

38
2

0.
02

7
0.

00
68

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us

24
91

55
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
24

91
55

0.
02

7
0.

00
67

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
eu

co
no

st
oc

ac
ea

e;
L

eu
co

no
st

oc

31
65

87
31

65
87

0.
00

7
0.

00
63

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us
;S

tr
ep

to
co

cc
us

_g
al

lo
ly

tic
us

46
98

52
46

98
52

0.
00

0
-0

.0
16

3
A

ct
in

ob
ac

te
ri

a;
17

60
;B

if
id

ob
ac

te
ri

al
es

;B
if

id
ob

ac
te

ri
ac

ea
e;

B
if

id
ob

ac
te

ri
um

;B
if

id
ob

ac
te

ri
um

_b
if

id
um

53
37

85
53

37
85

0.
00

0
-0

.0
14

6
15

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um

24
77

3
24

77
3

0.
00

0
-0

.0
13

7
A

ct
in

ob
ac

te
ri

a;
17

60
;B

if
id

ob
ac

te
ri

al
es

;B
if

id
ob

ac
te

ri
ac

ea
e;

B
if

id
ob

ac
te

ri
um

32
67

92
32

67
92

0.
00

0
-0

.0
11

8
1

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;F
ae

ca
lib

ac
te

ri
um

;F
ae

ca
lib

ac
te

ri
um

_p
ra

us
ni

tz
ii

30
10

04
30

10
04

0.
00

1
-0

.0
11

5
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae
;O

ls
en

el
la

18
18

34
18

18
34

0.
00

0
-0

.0
11

2
20

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;C
lo

st
ri

di
ac

ea
e;

C
lo

st
ri

di
um

26
19

12
26

19
12

0.
00

0
-0

.0
10

9
12

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;L
ac

hn
os

pi
ra

ce
ae

;D
or

ea
;D

or
ea

_f
or

m
ic

ig
en

er
an

s

13
82

3
13

82
3

0.
00

5
-0

.0
10

4
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;V
ei

llo
ne

lla
;V

ei
llo

ne
lla

_r
at

ti

18
89

00
18

89
00

0.
00

0
-0

.0
10

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

18
70

10
18

70
10

0.
00

0
-0

.0
10

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

13
13

91
13

13
91

0.
00

0
-0

.0
09

8
A

ct
in

ob
ac

te
ri

a;
17

60
;B

if
id

ob
ac

te
ri

al
es

;B
if

id
ob

ac
te

ri
ac

ea
e;

B
if

id
ob

ac
te

ri
um

57
6.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

57
6

0.
00

1
-0

.0
09

7
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

16
24

27
16

24
27

0.
02

0
-0

.0
09

6
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;M
eg

as
ph

ae
ra

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 139

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

30
33

04
30

33
04

0.
00

0
-0

.0
09

4
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_c
op

ri

47
06

63
47

06
63

0.
00

0
-0

.0
09

4
3

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s;
L

ac
to

ba
ci

llu
s_

ru
m

in
is

30
90

68
30

90
68

0.
00

0
-0

.0
09

3
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_c
op

ri

18
60

29
18

60
29

0.
00

0
-0

.0
09

2
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae
;C

ol
lin

se
lla

;C
ol

lin
se

lla
_a

er
of

ac
ie

ns

14
51

49
14

51
49

0.
00

1
-0

.0
09

0
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;V
ei

llo
ne

lla

13
06

63
13

06
63

0.
02

0
-0

.0
08

8
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_f

ra
gi

lis

19
47

45
19

47
45

0.
00

0
-0

.0
08

8
6

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A

21
25

03
21

25
03

0.
00

0
-0

.0
08

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

18
44

64
18

44
64

0.
00

1
-0

.0
08

5
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_c
op

ri

89
67

9.
c0

N
ew

.0
.C

le
an

U
p.

R
ef

er
en

ce
O

T
U

89
67

9
0.

00
7

-0
.0

08
5

A
ct

in
ob

ac
te

ri
a;

17
60

;C
or

io
ba

ct
er

ia
le

s;
C

or
io

ba
ct

er
ia

ce
ae

;C
ol

lin
se

lla
;C

ol
lin

se
lla

_a
er

of
ac

ie
ns

27
42

08
27

42
08

0.
01

4
-0

.0
08

4
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;M
eg

as
ph

ae
ra

;M
eg

as
ph

ae
ra

_e
ls

de
ni

i

46
98

73
46

98
73

0.
00

0
-0

.0
08

1
22

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um

13
92

21
13

92
21

0.
01

7
-0

.0
08

0
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

15
14

1
15

14
1

0.
01

6
-0

.0
07

9
7

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s;
L

ac
to

ba
ci

llu
s_

m
uc

os
ae

36
42

34
36

42
34

0.
00

0
-0

.0
07

7
10

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A

19
82

51
19

82
51

0.
02

2
-0

.0
07

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
gn

av
us

25
92

61
25

92
61

0.
01

1
-0

.0
07

7
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;M
eg

am
on

as

19
16

87
19

16
87

0.
00

0
-0

.0
07

6
4

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;L
ac

hn
os

pi
ra

ce
ae

;D
or

ea
;D

or
ea

_l
on

gi
ca

te
na

18
98

27
18

98
27

0.
00

0
-0

.0
07

3
2

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A

29
23

02
29

23
02

0.
00

2
-0

.0
07

2
Fi

rm
ic

ut
es

;B
ac

ill
i;L

ac
to

ba
ci

lla
le

s;
L

ac
to

ba
ci

lla
ce

ae
;L

ac
to

ba
ci

llu
s

36
50

47
36

50
47

0.
00

0
-0

.0
07

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
sp

_5
_1

_3
9B

FA
A

25
03

95
25

03
95

0.
00

0
-0

.0
07

2
Fi

rm
ic

ut
es

;B
ac

ill
i;L

ac
to

ba
ci

lla
le

s;
L

ac
to

ba
ci

lla
ce

ae
;L

ac
to

ba
ci

llu
s

25
88

06
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
25

88
06

0.
00

5
-0

.0
07

1
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

32
69

77
32

69
77

0.
00

0
-0

.0
07

0
A

ct
in

ob
ac

te
ri

a;
17

60
;B

if
id

ob
ac

te
ri

al
es

;B
if

id
ob

ac
te

ri
ac

ea
e;

B
if

id
ob

ac
te

ri
um

16
52

61
16

52
61

0.
00

5
-0

.0
06

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

37
04

31
37

04
31

0.
00

3
-0

.0
06

8
A

ct
in

ob
ac

te
ri

a;
17

60
;A

ct
in

om
yc

et
al

es
;A

ct
in

om
yc

et
ac

ea
e;

A
ct

in
om

yc
es

;A
ct

in
om

yc
es

_o
do

nt
ol

yt
ic

us

20
00

20
00

0.
03

8
-0

.0
06

8
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_f

ra
gi

lis

56
14

83
56

14
83

0.
00

6
-0

.0
06

7
8

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um

17
73

51
17

73
51

0.
00

4
-0

.0
06

4
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

72
82

0
72

82
0

0.
00

5
-0

.0
06

4
5

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um
;B

if
id

ob
ac

te
ri

um
_l

on
gu

m

58
26

2
58

26
2

0.
01

2
-0

.0
06

4
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;A
lli

so
ne

lla
;A

lli
so

ne
lla

_h
is

ta
m

in
if

or
m

an
s

21
26

19
21

26
19

0.
00

0
-0

.0
06

3
24

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 140

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

14
24

48
14

24
48

0.
00

6
-0

.0
06

0
Fi

rm
ic

ut
es

;B
ac

ill
i;L

ac
to

ba
ci

lla
le

s;
L

ac
to

ba
ci

lla
ce

ae
;L

ac
to

ba
ci

llu
s

48
20

7
48

20
7

0.
00

1
-0

.0
06

0
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;D
ia

lis
te

r

15
86

60
15

86
60

0.
03

8
-0

.0
05

9
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es

19
55

74
19

55
74

0.
00

5
-0

.0
05

9
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

28
72

7
28

72
7

0.
00

9
-0

.0
05

9
Fi

rm
ic

ut
es

;B
ac

ill
i;L

ac
to

ba
ci

lla
le

s;
L

ac
to

ba
ci

lla
ce

ae
;L

ac
to

ba
ci

llu
s

17
01

24
17

01
24

0.
00

0
-0

.0
05

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_d

es
m

ol
an

s

11
37

2
11

37
2

0.
01

9
-0

.0
05

7
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae
;E

gg
er

th
el

la
;E

gg
er

th
el

la
_l

en
ta

36
57

58
36

57
58

0.
00

3
-0

.0
05

7
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

36
18

09
36

18
09

0.
00

0
-0

.0
05

6
13

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

to
rq

ue
s

28
75

10
28

75
10

0.
00

0
-0

.0
05

5
11

Fi
rm

ic
ut

es
;E

ry
si

pe
lo

tr
ic

hi
;E

ry
si

pe
lo

tr
ic

ha
le

s;
E

ry
si

pe
lo

tr
ic

ha
ce

ae
;C

at
en

ib
ac

te
ri

um
;C

at
en

ib
ac

te
ri

um
_m

its
uo

ka
i

17
70

05
17

70
05

0.
00

0
-0

.0
05

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

18
59

51
18

59
51

0.
00

0
-0

.0
05

4
23

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

73
.d

0
N

ew
.0

.R
ef

er
en

ce
O

T
U

73
0.

02
6

-0
.0

05
4

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

15
53

55
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
15

53
55

0.
04

5
-0

.0
05

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um

32
59

69
32

59
69

0.
00

2
-0

.0
05

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_s

p_
SS

2_
1

26
86

04
26

86
04

0.
01

6
-0

.0
05

0
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

18
28

04
18

28
04

0.
00

0
-0

.0
05

0
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

71
68

5
71

68
5

0.
00

6
-0

.0
04

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
to

rq
ue

s

18
10

03
18

10
03

0.
00

1
-0

.0
04

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s

26
62

74
26

62
74

0.
00

7
-0

.0
04

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

19
89

41
19

89
41

0.
00

4
-0

.0
04

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_d

es
m

ol
an

s

47
04

77
47

04
77

0.
00

9
-0

.0
04

4
Fi

rm
ic

ut
es

;B
ac

ill
i;L

ac
to

ba
ci

lla
le

s;
C

ar
no

ba
ct

er
ia

ce
ae

;G
ra

nu
lic

at
el

la
;G

ra
nu

lic
at

el
la

_a
di

ac
en

s

18
40

37
18

40
37

0.
00

4
-0

.0
04

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_s

p_
SS

2_
1

32
56

08
32

56
08

0.
00

3
-0

.0
04

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_b

ar
tle

tti
i

36
74

33
36

74
33

0.
00

9
-0

.0
04

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

51
73

31
51

73
31

0.
00

6
-0

.0
04

3
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

30
28

44
30

28
44

0.
01

5
-0

.0
04

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_d

is
po

ri
cu

m

18
93

96
18

93
96

0.
01

9
-0

.0
04

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;L

ac
hn

os
pi

ra
ce

ae
;C

op
ro

co
cc

us
;C

op
ro

co
cc

us
_c

om
es

24
91

6
24

91
6

0.
01

9
-0

.0
04

2
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

36
91

64
36

91
64

0.
00

7
-0

.0
04

0
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

19
13

06
19

13
06

0.
00

3
-0

.0
03

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
sp

_5
_1

_3
9B

FA
A

95
14

95
14

0.
01

1
-0

.0
03

8
16

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

Pa
st

eu
re

lla
le

s;
Pa

st
eu

re
lla

ce
ae

;H
ae

m
op

hi
lu

s;
H

ae
m

op
hi

lu
s_

pa
ra

in
fl

ue
nz

ae

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 141

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

47
03

69
47

03
69

0.
00

9
-0

.0
03

8
Fi

rm
ic

ut
es

;E
ry

si
pe

lo
tr

ic
hi

;E
ry

si
pe

lo
tr

ic
ha

le
s;

E
ry

si
pe

lo
tr

ic
ha

ce
ae

;u
nc

la
ss

if
ie

d_
E

ry
si

pe
lo

tr
ic

ha
ce

ae
;E

ub
ac

te
ri

um
_b

if
or

m
e

29
50

24
29

50
24

0.
00

9
-0

.0
03

7
Fi

rm
ic

ut
es

;E
ry

si
pe

lo
tr

ic
hi

;E
ry

si
pe

lo
tr

ic
ha

le
s;

E
ry

si
pe

lo
tr

ic
ha

ce
ae

;u
nc

la
ss

if
ie

d_
E

ry
si

pe
lo

tr
ic

ha
ce

ae
;E

ub
ac

te
ri

um
_b

if
or

m
e

18
52

81
18

52
81

0.
00

9
-0

.0
03

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

57
95

64
57

95
64

0.
03

9
-0

.0
03

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_d

is
po

ri
cu

m

17
81

46
17

81
46

0.
01

9
-0

.0
03

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_h

al
lii

19
92

93
19

92
93

0.
00

5
-0

.0
03

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

17
77

72
17

77
72

0.
00

9
-0

.0
03

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

17
42

56
17

42
56

0.
01

6
-0

.0
03

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_h

al
lii

18
29

94
18

29
94

0.
03

4
-0

.0
03

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

17
94

60
17

94
60

0.
04

2
-0

.0
03

0
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

21
23

04
21

23
04

0.
01

7
-0

.0
02

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

59
40

84
59

40
84

0.
00

1
-0

.0
02

9
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae
;S

la
ck

ia
;S

la
ck

ia
_i

so
fl

av
on

ic
on

ve
rt

en
s

17
56

82
17

56
82

0.
01

9
-0

.0
02

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

32
57

38
32

57
38

0.
04

9
-0

.0
02

7
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_g

al
ac

tu
ro

ni
cu

s

17
81

22
17

81
22

0.
00

7
-0

.0
02

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
ob

eu
m

18
22

02
18

22
02

0.
03

6
-0

.0
02

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_g

ly
co

lic
um

16
87

16
16

87
16

0.
02

5
-0

.0
02

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

20
69

31
20

69
31

0.
01

4
-0

.0
02

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

56
01

41
56

01
41

0.
01

1
-0

.0
02

3
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

21
27

87
21

27
87

0.
03

0
-0

.0
02

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

10
02

58
10

02
58

0.
02

6
-0

.0
02

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_s

p_
cL

_1
0_

1_
3

19
46

48
19

46
48

0.
03

8
-0

.0
01

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;u

nc
la

ss
if

ie
d_

C
lo

st
ri

di
al

es
;B

la
ut

ia
;B

la
ut

ia
_s

p_
M

25

47
11

80
47

11
80

0.
02

7
-0

.0
01

7
A

ct
in

ob
ac

te
ri

a;
17

60
;B

if
id

ob
ac

te
ri

al
es

;B
if

id
ob

ac
te

ri
ac

ea
e;

B
if

id
ob

ac
te

ri
um

(b
) 

T
ax

a 
al

te
re

d 
in

 c
hi

ld
re

n 
w

it
h 

SA
M

 r
el

at
iv

e 
to

 h
ea

lt
hy

 c
on

tr
ol

s 
du

ri
ng

 t
he

 p
os

t-
in

te
rv

en
ti

on
 p

er
io

d

16
S 

rR
N

A
 O

T
U

 I
D

 (
as

 s
ho

w
n 

in
 

E
xt

en
de

d 
D

at
a 

Fi
g.

 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
 d

ep
os

it
ed

 
O

T
U

 t
ab

le
F

D
R

-c
or

re
ct

ed
 p

 v
al

ueB
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

 
im

po
rt

an
ce

 in
 

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y 

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

29
24

24
29

24
24

0.
00

00
0.

01
05

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us

14
80

99
14

80
99

0.
00

00
0.

01
01

21
Fi

rm
ic

ut
es

;B
ac

ill
i;L

ac
to

ba
ci

lla
le

s;
L

eu
co

no
st

oc
ac

ea
e;

W
ei

ss
el

la
;W

ei
ss

el
la

_c
ib

ar
ia

24
91

55
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
24

91
55

0.
00

35
0.

01
00

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
eu

co
no

st
oc

ac
ea

e;
L

eu
co

no
st

oc

15
38

2
15

38
2

0.
00

01
0.

00
96

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 142

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

62
8.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

62
8

0.
00

11
0.

00
80

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us

23
9.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

23
9

0.
00

45
0.

00
65

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s

28
20

68
/c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
28

20
68

0.
00

51
0.

00
63

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

L
ac

to
ba

ci
lla

ce
ae

;L
ac

to
ba

ci
llu

s

52
88

42
52

88
42

0.
00

29
0.

00
59

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us
;S

tr
ep

to
co

cc
us

_p
ar

as
an

gu
in

is

10
87

47
10

87
47

0.
00

18
0.

00
57

14
Fi

rm
ic

ut
es

;B
ac

ill
i;L

ac
to

ba
ci

lla
le

s;
St

re
pt

oc
oc

ca
ce

ae
;S

tr
ep

to
co

cc
us

;S
tr

ep
to

co
cc

us
_t

he
rm

op
hi

lu
s

34
0.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

34
0

0.
00

43
0.

00
55

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um

73
.d

0
N

ew
.0

.R
ef

er
en

ce
O

T
U

73
0.

04
17

0.
00

54
Fi

rm
ic

ut
es

;B
ac

ill
i;L

ac
to

ba
ci

lla
le

s;
L

ac
to

ba
ci

lla
ce

ae

29
47

94
29

47
94

0.
01

73
0.

00
45

Fi
rm

ic
ut

es
;B

ac
ill

i;L
ac

to
ba

ci
lla

le
s;

St
re

pt
oc

oc
ca

ce
ae

;S
tr

ep
to

co
cc

us

23
35

73
23

35
73

0.
01

72
0.

00
06

Fi
rm

ic
ut

es
;E

ry
si

pe
lo

tr
ic

hi
;E

ry
si

pe
lo

tr
ic

ha
le

s;
E

ry
si

pe
lo

tr
ic

ha
ce

ae

32
67

92
32

67
92

0.
00

00
-0

.0
13

6
1

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;F
ae

ca
lib

ac
te

ri
um

;F
ae

ca
lib

ac
te

ri
um

_p
ra

us
ni

tz
ii

18
18

34
18

18
34

0.
00

00
-0

.0
12

6
20

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;C
lo

st
ri

di
ac

ea
e;

C
lo

st
ri

di
um

18
70

10
18

70
10

0.
00

00
-0

.0
11

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

18
89

00
18

89
00

0.
00

00
-0

.0
10

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

16
24

27
16

24
27

0.
00

08
-0

.0
09

5
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;M
eg

as
ph

ae
ra

53
37

85
53

37
85

0.
00

08
-0

.0
09

3
15

A
ct

in
ob

ac
te

ri
a;

17
60

;B
if

id
ob

ac
te

ri
al

es
;B

if
id

ob
ac

te
ri

ac
ea

e;
B

if
id

ob
ac

te
ri

um

57
6.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

57
6

0.
00

02
-0

.0
09

0
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

41
7.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

41
7

0.
00

00
-0

.0
09

0
A

ct
in

ob
ac

te
ri

a;
17

60
;B

if
id

ob
ac

te
ri

al
es

;B
if

id
ob

ac
te

ri
ac

ea
e;

B
if

id
ob

ac
te

ri
um

46
98

52
46

98
52

0.
00

00
-0

.0
09

0
A

ct
in

ob
ac

te
ri

a;
17

60
;B

if
id

ob
ac

te
ri

al
es

;B
if

id
ob

ac
te

ri
ac

ea
e;

B
if

id
ob

ac
te

ri
um

;B
if

id
ob

ac
te

ri
um

_b
if

id
um

21
25

03
21

25
03

0.
00

00
-0

.0
08

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

26
19

12
26

19
12

0.
00

00
-0

.0
08

8
12

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;L
ac

hn
os

pi
ra

ce
ae

;D
or

ea
;D

or
ea

_f
or

m
ic

ig
en

er
an

s

30
90

68
30

90
68

0.
00

00
-0

.0
08

6
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_c
op

ri

30
10

04
30

10
04

0.
00

34
-0

.0
08

4
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae
;O

ls
en

el
la

18
44

64
18

44
64

0.
00

00
-0

.0
08

3
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_c
op

ri

17
73

51
17

73
51

0.
00

00
-0

.0
08

2
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

30
33

04
30

33
04

0.
00

00
-0

.0
08

1
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_c
op

ri

48
20

7
48

20
7

0.
00

00
-0

.0
08

1
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;D
ia

lis
te

r

13
82

3
13

82
3

0.
00

24
-0

.0
07

9
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;V
ei

llo
ne

lla
;V

ei
llo

ne
lla

_r
at

ti

13
06

63
13

06
63

0.
00

17
-0

.0
07

9
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_f

ra
gi

lis

58
26

2
58

26
2

0.
00

00
-0

.0
07

6
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;A
lli

so
ne

lla
;A

lli
so

ne
lla

_h
is

ta
m

in
if

or
m

an
s

19
55

74
19

55
74

0.
00

00
-0

.0
07

6
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

25
92

61
25

92
61

0.
00

01
-0

.0
07

5
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;M
eg

am
on

as

36
57

58
36

57
58

0.
00

00
-0

.0
07

2
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 143

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

16
52

61
16

52
61

0.
00

00
-0

.0
07

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

21
26

19
21

26
19

0.
00

00
-0

.0
06

9
24

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

19
67

57
19

67
57

0.
00

92
-0

.0
06

7
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_o

va
tu

s

18
13

30
18

13
30

0.
00

00
-0

.0
06

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
sp

_5
_1

_3
9B

FA
A

17
01

24
17

01
24

0.
00

00
-0

.0
06

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_d

es
m

ol
an

s

19
47

45
19

47
45

0.
00

01
-0

.0
06

6
6

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A

18
98

62
18

98
62

0.
00

46
-0

.0
06

6
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_s
p_

D
JF

_B
11

6

19
16

87
19

16
87

0.
00

00
-0

.0
06

6
4

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;L
ac

hn
os

pi
ra

ce
ae

;D
or

ea
;D

or
ea

_l
on

gi
ca

te
na

15
86

60
15

86
60

0.
00

06
-0

.0
06

4
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es

26
86

04
26

86
04

0.
00

00
-0

.0
06

4
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

19
21

32
19

21
32

0.
00

06
-0

.0
06

3
Pr

ot
eo

ba
ct

er
ia

;D
el

ta
pr

ot
eo

ba
ct

er
ia

;D
es

ul
fo

vi
br

io
na

le
s;

D
es

ul
fo

vi
br

io
na

ce
ae

;B
ilo

ph
ila

;B
ilo

ph
ila

_w
ad

sw
or

th
ia

27
42

08
27

42
08

0.
01

72
-0

.0
06

2
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;M
eg

as
ph

ae
ra

;M
eg

as
ph

ae
ra

_e
ls

de
ni

i

15
53

55
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
15

53
55

0.
00

08
-0

.0
06

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um

26
62

74
26

62
74

0.
00

00
-0

.0
06

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

20
00

20
00

0.
00

59
-0

.0
05

9
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_f

ra
gi

lis

33
18

20
33

18
20

0.
00

43
-0

.0
05

8
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_v

ul
ga

tu
s

36
42

34
36

42
34

0.
00

00
-0

.0
05

7
10

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A

11
.d

0
N

ew
.0

.R
ef

er
en

ce
O

T
U

11
0.

03
05

-0
.0

05
7

Fi
rm

ic
ut

es
;N

eg
at

iv
ic

ut
es

;S
el

en
om

on
ad

al
es

;V
ei

llo
ne

lla
ce

ae

19
89

41
19

89
41

0.
00

00
-0

.0
05

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_d

es
m

ol
an

s

36
50

47
36

50
47

0.
00

00
-0

.0
05

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
sp

_5
_1

_3
9B

FA
A

25
88

06
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
25

88
06

0.
00

51
-0

.0
05

6
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

29
85

33
29

85
33

0.
00

12
-0

.0
05

5
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

36
74

33
36

74
33

0.
00

00
-0

.0
05

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

11
37

2
11

37
2

0.
00

52
-0

.0
05

3
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae
;E

gg
er

th
el

la
;E

gg
er

th
el

la
_l

en
ta

18
93

96
18

93
96

0.
00

00
-0

.0
05

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;L

ac
hn

os
pi

ra
ce

ae
;C

op
ro

co
cc

us
;C

op
ro

co
cc

us
_c

om
es

24
91

6
24

91
6

0.
00

00
-0

.0
05

2
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

34
83

74
34

83
74

0.
00

89
-0

.0
05

2
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_t

he
ta

io
ta

om
ic

ro
n

51
73

31
51

73
31

0.
00

00
-0

.0
05

2
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

57
4.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

57
4

0.
03

56
-0

.0
04

9
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

18
98

27
18

98
27

0.
00

02
-0

.0
04

9
2

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

sp
_5

_1
_3

9B
FA

A

23
54

76
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
23

54
76

0.
04

49
-0

.0
04

9
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

29
47

10
29

47
10

0.
00

02
-0

.0
04

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 144

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

36
91

64
36

91
64

0.
00

00
-0

.0
04

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

14
51

49
14

51
49

0.
03

35
-0

.0
04

6
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;V
ei

llo
ne

lla

36
95

02
36

95
02

0.
00

25
-0

.0
04

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;L

ac
hn

os
pi

ra
ce

ae
;C

op
ro

co
cc

us
;C

op
ro

co
cc

us
_c

at
us

19
92

93
19

92
93

0.
00

00
-0

.0
04

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

20
91

22
20

91
22

0.
00

01
-0

.0
04

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

18
40

37
18

40
37

0.
00

03
-0

.0
04

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_s

p_
SS

2_
1

17
49

02
17

49
02

0.
00

21
-0

.0
04

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

17
77

72
17

77
72

0.
00

00
-0

.0
04

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

18
52

81
18

52
81

0.
00

00
-0

.0
04

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

30
57

60
30

57
60

0.
00

87
-0

.0
04

0
Pr

ot
eo

ba
ct

er
ia

;G
am

m
ap

ro
te

ob
ac

te
ri

a;
E

nt
er

ob
ac

te
ri

al
es

;E
nt

er
ob

ac
te

ri
ac

ea
e;

E
sc

he
ri

ch
ia

;E
sc

he
ri

ch
ia

_c
ol

i

17
94

60
17

94
60

0.
00

01
-0

.0
04

0
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

19
81

61
19

81
61

0.
00

01
-0

.0
04

0
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es

18
29

94
18

29
94

0.
00

00
-0

.0
03

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

17
92

87
17

92
87

0.
00

06
-0

.0
03

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

29
41

96
29

41
96

0.
00

00
-0

.0
03

7
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_c
op

ri

20
85

39
20

85
39

0.
00

02
-0

.0
03

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um

17
70

05
17

70
05

0.
00

17
-0

.0
03

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

19
13

06
19

13
06

0.
00

01
-0

.0
03

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
sp

_5
_1

_3
9B

FA
A

19
54

93
19

54
93

0.
00

23
-0

.0
03

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;L

ac
hn

os
pi

ra
ce

ae
;R

os
eb

ur
ia

;R
os

eb
ur

ia
_i

nt
es

tin
al

is

17
74

95
17

74
95

0.
00

02
-0

.0
03

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;S

ub
do

lig
ra

nu
lu

m
;S

ub
do

lig
ra

nu
lu

m
_v

ar
ia

bi
le

32
56

08
32

56
08

0.
00

09
-0

.0
03

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_b

ar
tle

tti
i

16
87

16
16

87
16

0.
00

00
-0

.0
03

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

32
59

69
32

59
69

0.
01

10
-0

.0
03

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_s

p_
SS

2_
1

18
11

70
18

11
70

0.
00

07
-0

.0
03

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

54
13

01
54

13
01

0.
00

35
-0

.0
03

5
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

or
ph

yr
om

on
ad

ac
ea

e;
Pa

ra
ba

ct
er

oi
de

s;
Pa

ra
ba

ct
er

oi
de

s_
m

er
da

e

34
06

15
34

06
15

0.
01

10
-0

.0
03

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_h

al
lii

20
45

93
20

45
93

0.
00

49
-0

.0
03

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_c

op
ro

st
an

ol
ig

en
es

19
30

67
19

30
67

0.
00

00
-0

.0
03

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

18
10

03
18

10
03

0.
00

17
-0

.0
03

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s

17
29

62
17

29
62

0.
00

42
-0

.0
03

4
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

36
34

00
36

34
00

0.
01

08
-0

.0
03

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_c

lo
st

ri
di

of
or

m
e

17
1.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

17
1

0.
03

67
-0

.0
03

4
Pr

ot
eo

ba
ct

er
ia

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 145

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

17
22

74
17

22
74

0.
00

42
-0

.0
03

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

21
23

04
21

23
04

0.
00

01
-0

.0
03

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

17
56

82
17

56
82

0.
00

00
-0

.0
03

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

36
18

09
36

18
09

0.
00

93
-0

.0
03

4
13

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

;R
um

in
oc

oc
ca

ce
ae

;R
um

in
oc

oc
cu

s;
R

um
in

oc
oc

cu
s_

to
rq

ue
s

31
67

32
31

67
32

0.
00

22
-0

.0
03

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

11
11

35
11

11
35

0.
00

69
-0

.0
03

4
Pr

ot
eo

ba
ct

er
ia

;B
et

ap
ro

te
ob

ac
te

ri
a;

B
ur

kh
ol

de
ri

al
es

;S
ut

te
re

lla
ce

ae
;S

ut
te

re
lla

;S
ut

te
re

lla
_w

ad
sw

or
th

en
si

s

52
83

03
52

83
03

0.
00

00
-0

.0
03

3
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

18
20

87
18

20
87

0.
00

33
-0

.0
03

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

21
02

69
21

02
69

0.
04

89
-0

.0
03

1
Pr

ot
eo

ba
ct

er
ia

;G
am

m
ap

ro
te

ob
ac

te
ri

a;
E

nt
er

ob
ac

te
ri

al
es

;E
nt

er
ob

ac
te

ri
ac

ea
e

18
8.

d1
N

ew
.1

.R
ef

er
en

ce
O

T
U

18
8

0.
03

72
-0

.0
03

1
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;V

ei
llo

ne
lla

ce
ae

;M
eg

am
on

as

71
68

5
71

68
5

0.
02

62
-0

.0
03

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
to

rq
ue

s

16
26

23
16

26
23

0.
00

02
-0

.0
03

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

18
59

51
18

59
51

0.
01

08
-0

.0
03

1
23

Fi
rm

ic
ut

es
;C

lo
st

ri
di

a;
C

lo
st

ri
di

al
es

20
35

90
20

35
90

0.
01

10
-0

.0
03

0
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

29
12

66
29

12
66

0.
00

00
-0

.0
03

0
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;S

ub
do

lig
ra

nu
lu

m
;S

ub
do

lig
ra

nu
lu

m
_v

ar
ia

bi
le

18
45

11
18

45
11

0.
01

12
-0

.0
03

0
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

18
82

36
18

82
36

0.
00

02
-0

.0
03

0
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

26
34

61
26

34
61

0.
02

23
-0

.0
02

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

18
11

39
18

11
39

0.
00

01
-0

.0
02

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

44
2.

d0
N

ew
.0

.R
ef

er
en

ce
O

T
U

44
2

0.
00

51
-0

.0
02

9
B

ac
te

ro
id

et
es

35
23

04
35

23
04

0.
00

35
-0

.0
02

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;L

ac
hn

os
pi

ra
ce

ae
;R

os
eb

ur
ia

17
81

46
17

81
46

0.
00

75
-0

.0
02

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_h

al
lii

18
18

82
18

18
82

0.
00

02
-0

.0
02

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

32
32

53
32

32
53

0.
02

98
-0

.0
02

8
U

nk
no

w
n 

ba
ct

er
ia

20
75

70
20

75
70

0.
00

15
-0

.0
02

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um
;C

lo
st

ri
di

um
_l

ac
ta

tif
er

m
en

ta
ns

95
14

95
14

0.
03

35
-0

.0
02

8
16

Pr
ot

eo
ba

ct
er

ia
;G

am
m

ap
ro

te
ob

ac
te

ri
a;

Pa
st

eu
re

lla
le

s;
Pa

st
eu

re
lla

ce
ae

;H
ae

m
op

hi
lu

s;
H

ae
m

op
hi

lu
s_

pa
ra

in
fl

ue
nz

ae

17
42

56
17

42
56

0.
00

39
-0

.0
02

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_h

al
lii

20
69

31
20

69
31

0.
00

01
-0

.0
02

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

21
27

87
21

27
87

0.
00

00
-0

.0
02

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

17
31

35
17

31
35

0.
00

18
-0

.0
02

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

20
36

20
20

36
20

0.
00

60
-0

.0
02

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

35
47

37
35

47
37

0.
00

17
-0

.0
02

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;S

ub
do

lig
ra

nu
lu

m
;S

ub
do

lig
ra

nu
lu

m
_v

ar
ia

bi
le

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 146

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

69
90

9
69

90
9

0.
01

07
-0

.0
02

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

am
ul

us

55
53

26
55

53
26

0.
01

90
-0

.0
02

6
Fi

rm
ic

ut
es

;N
eg

at
iv

ic
ut

es
;S

el
en

om
on

ad
al

es
;A

ci
da

m
in

oc
oc

ca
ce

ae
;P

ha
sc

ol
ar

ct
ob

ac
te

ri
um

;P
ha

sc
ol

ar
ct

ob
ac

te
ri

um
_s

uc
ci

na
tu

te
ns

16
05

4
16

05
4

0.
00

92
-0

.0
02

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
ca

lli
du

s

32
57

38
32

57
38

0.
00

43
-0

.0
02

5
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;B

ac
te

ro
id

ac
ea

e;
B

ac
te

ro
id

es
;B

ac
te

ro
id

es
_g

al
ac

tu
ro

ni
cu

s

32
90

96
32

90
96

0.
03

35
-0

.0
02

5
Pr

ot
eo

ba
ct

er
ia

;G
am

m
ap

ro
te

ob
ac

te
ri

a;
E

nt
er

ob
ac

te
ri

al
es

;E
nt

er
ob

ac
te

ri
ac

ea
e

28
75

10
28

75
10

0.
03

38
-0

.0
02

5
11

Fi
rm

ic
ut

es
;E

ry
si

pe
lo

tr
ic

hi
;E

ry
si

pe
lo

tr
ic

ha
le

s;
E

ry
si

pe
lo

tr
ic

ha
ce

ae
;C

at
en

ib
ac

te
ri

um
;C

at
en

ib
ac

te
ri

um
_m

its
uo

ka
i

17
55

37
17

55
37

0.
00

01
-0

.0
02

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

18
78

46
18

78
46

0.
00

22
-0

.0
02

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_d

es
m

ol
an

s

18
38

79
18

38
79

0.
03

12
-0

.0
02

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

17
97

95
17

97
95

0.
00

17
-0

.0
02

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e;
C

lo
st

ri
di

um

19
15

47
19

15
47

0.
00

13
-0

.0
02

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

26
03

52
26

03
52

0.
03

01
-0

.0
02

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_c

op
ro

st
an

ol
ig

en
es

32
97

28
32

97
28

0.
00

71
-0

.0
02

3
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

20
54

08
20

54
08

0.
03

35
-0

.0
02

3
Pr

ot
eo

ba
ct

er
ia

;G
am

m
ap

ro
te

ob
ac

te
ri

a;
A

er
om

on
ad

al
es

;S
uc

ci
ni

vi
br

io
na

ce
ae

;S
uc

ci
ni

vi
br

io
;S

uc
ci

ni
vi

br
io

_d
ex

tr
in

os
ol

ve
ns

29
32

21
29

32
21

0.
02

23
-0

.0
02

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;L

ac
hn

os
pi

ra
ce

ae
;R

os
eb

ur
ia

;R
os

eb
ur

ia
_i

nt
es

tin
al

is

29
38

96
29

38
96

0.
00

87
-0

.0
02

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

11
39

09
11

39
09

0.
00

07
-0

.0
02

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

33
88

89
33

88
89

0.
02

91
-0

.0
02

1
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

25
99

59
25

99
59

0.
02

93
-0

.0
02

1
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla
;P

re
vo

te
lla

_s
p_

or
al

_t
ax

on
_3

02

19
36

32
19

36
32

0.
00

13
-0

.0
02

1
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;O

sc
ill

os
pi

ra
ce

ae
;O

sc
ill

ib
ac

te
r;

O
sc

ill
ib

ac
te

r_
sp

_G
2

18
66

40
18

66
40

0.
00

15
-0

.0
02

0
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

52
97

33
52

97
33

0.
03

07
-0

.0
02

0
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

32
10

16
32

10
16

0.
01

35
-0

.0
01

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

16
07

6
16

07
6

0.
03

35
-0

.0
01

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s;

R
um

in
oc

oc
cu

s_
br

om
ii

20
95

78
20

95
78

0.
00

92
-0

.0
01

8
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;R

um
in

oc
oc

cu
s

21
54

33
21

54
33

0.
04

89
-0

.0
01

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

19
22

52
19

22
52

0.
00

54
-0

.0
01

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_r

ec
ta

le

19
62

25
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
19

62
25

0.
04

49
-0

.0
01

6
B

ac
te

ro
id

et
es

;B
ac

te
ro

id
ia

;B
ac

te
ro

id
al

es
;P

re
vo

te
lla

ce
ae

;P
re

vo
te

lla

19
46

48
19

46
48

0.
01

36
-0

.0
01

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;u

nc
la

ss
if

ie
d_

C
lo

st
ri

di
al

es
;B

la
ut

ia
;B

la
ut

ia
_s

p_
M

25

56
01

41
56

01
41

0.
03

56
-0

.0
01

5
A

ct
in

ob
ac

te
ri

a;
17

60
;C

or
io

ba
ct

er
ia

le
s;

C
or

io
ba

ct
er

ia
ce

ae

17
26

03
17

26
03

0.
02

19
-0

.0
01

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;E

ub
ac

te
ri

ac
ea

e;
E

ub
ac

te
ri

um
;E

ub
ac

te
ri

um
_h

al
lii

18
75

24
18

75
24

0.
00

27
-0

.0
01

4
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 147

16
S 

rR
N

A
 O

T
U

 I
D

(a
s 

sh
ow

n 
in

 E
xt

en
de

d 
D

at
a 

F
ig

. 6
 &

 7
)

U
na

bb
re

vi
at

ed
 O

T
U

 I
D

 in
de

po
si

te
d 

O
T

U
 t

ab
le

F
D

R
-

co
rr

ec
te

d 
p

va
lu

e

B
et

a 
C

oe
ff

ic
ie

nt
R

an
k 

or
de

r 
of

im
po

rt
an

ce
 in

R
an

do
m

 F
or

es
ts

-
ba

se
d 

ag
e-

di
sc

ri
m

in
at

or
y

m
od

el

R
D

P
 2

.4
 T

ax
on

om
ic

 A
nn

ot
at

io
n 

(P
hy

lu
m

;C
la

ss
;O

rd
er

;F
am

ily
;G

en
us

;S
pe

ci
es

)

19
51

02
19

51
02

0.
00

60
-0

.0
01

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

34
39

85
34

39
85

0.
00

32
-0

.0
01

3
Fi

rm
ic

ut
es

20
70

65
20

70
65

0.
01

08
-0

.0
01

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

18
90

47
18

90
47

0.
01

77
-0

.0
01

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae

31
03

01
31

03
01

0.
00

75
-0

.0
01

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

36
42

61
36

42
61

0.
02

44
-0

.0
01

3
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

51
60

22
51

60
22

0.
02

76
-0

.0
01

2
Fi

rm
ic

ut
es

19
05

72
19

05
72

0.
00

18
-0

.0
01

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

57
12

20
57

12
20

0.
01

94
-0

.0
01

2
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

29
33

60
29

33
60

0.
04

14
-0

.0
00

9
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

29
80

79
29

80
79

0.
03

83
-0

.0
00

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

17
92

91
17

92
91

0.
02

99
-0

.0
00

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;R

um
in

oc
oc

ca
ce

ae
;F

ae
ca

lib
ac

te
ri

um
;F

ae
ca

lib
ac

te
ri

um
_p

ra
us

ni
tz

ii

54
73

0
54

73
0

0.
03

94
-0

.0
00

7
U

nk
no

w
n 

ba
ct

er
ia

35
22

15
35

22
15

0.
02

98
-0

.0
00

7
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

43
26

7
43

26
7

0.
02

58
-0

.0
00

6
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es

31
28

16
.c

0
N

ew
.0

.C
le

an
U

p.
R

ef
er

en
ce

O
T

U
31

28
16

0.
04

49
-0

.0
00

5
Fi

rm
ic

ut
es

;C
lo

st
ri

di
a;

C
lo

st
ri

di
al

es
;C

lo
st

ri
di

ac
ea

e

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 148

T
ab

le
 E

D
17

M
et

ad
at

a 
as

so
ci

at
ed

 w
ith

 in
di

vi
du

al
 f

ec
al

 s
am

pl
es

 c
ol

le
ct

ed
 f

ro
m

 3
3 

ch
ild

re
n 

in
 s

in
gl

et
on

 c
oh

or
t w

ith
 a

nd
 w

ith
ou

t M
A

M

C
hi

ld
 I

D
F

ec
al

 S
am

pl
e 

ID
T

hr
es

ho
ld

fo
r 

M
A

M
D

ia
gn

os
is

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 t

he
ti

m
e 

of
 s

am
pl

e
co

lle
ct

io
n

A
nt

ib
io

ti
cs

 w
it

hi
n

7 
da

ys
 p

ri
or

 t
o

sa
m

pl
e 

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

)
N

um
be

r 
of

 h
ig

h 
qu

al
it

y 
V

4-
16

S 
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
Se

qu
en

ci
ng

R
un

 I
D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

So
lid

 F
oo

ds
F

or
m

ul
a

B
gs

ng
70

01
B

gs
ng

70
01

.m
19

M
A

M
55

2
18

.1
-2

.8
7

-2
.9

-3
.3

8
Y

es
Y

es
N

o
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

M
al

ea
te

, P
ar

ac
et

am
ol

18
,8

60
7

G
C

C
T

G
C

A
G

T
A

C
T

B
gs

ng
70

13
B

gs
ng

70
13

.m
19

M
A

M
54

7
18

.0
-2

.5
4

-3
.1

6
-3

.3
1

Y
es

Y
es

N
o

Y
es

N
o

18
,6

34
7

T
C

T
C

G
A

T
A

A
G

C
G

B
gs

ng
70

31
B

gs
ng

70
31

.m
19

M
A

M
55

7
18

.3
-2

.0
8

-2
.6

7
-2

.8
6

Y
es

Y
es

N
o

N
o

N
o

15
,7

71
7

G
G

A
A

C
G

A
C

G
T

G
A

B
gs

ng
70

82
B

gs
ng

70
82

.m
19

M
A

M
55

1
18

.1
-3

.7
-0

.8
3

-3
.1

1
Y

es
Y

es
N

o
N

o
N

o
46

,4
39

4
C

A
C

C
G

A
A

A
T

C
T

G

B
gs

ng
70

94
B

gs
ng

70
94

.m
19

M
A

M
56

2
18

.5
-2

.1
-2

.4
9

-2
.7

8
Y

es
Y

es
N

o
N

o
N

o
21

,7
99

5
G

G
C

G
A

A
C

T
G

A
A

G

B
gs

ng
71

09
B

gs
ng

71
09

.m
18

M
A

M
54

8
18

.0
-2

.6
2

-4
-3

.7
8

Y
es

Y
es

N
o

N
o

N
o

25
,5

16
6

G
A

A
C

C
T

A
T

G
A

C
A

B
gs

ng
71

10
B

gs
ng

71
10

.m
18

M
A

M
55

2
18

.1
-2

.7
2

-2
.0

7
-3

Y
es

Y
es

N
o

N
o

N
o

21
,5

46
6

A
T

C
C

T
A

C
G

A
G

C
A

B
gs

ng
71

16
B

gs
ng

71
16

.m
19

M
A

M
55

3
18

.2
-2

.7
-2

.4
1

-3
.0

5
Y

es
Y

es
N

o
N

o
Y

es
Fl

uc
lo

xa
ci

lli
n 

So
di

um
, C

hl
or

ph
en

ir
am

in
e 

M
al

ea
te

, M
ul

ti 
V

ita
m

in
20

,1
66

5
G

T
C

G
C

T
T

G
C

A
C

A

B
gs

ng
71

23
B

gs
ng

71
23

.m
18

M
A

M
54

8
18

.0
-2

.9
5

-2
.6

7
-3

.4
6

Y
es

Y
es

N
o

N
o

N
o

27
,2

14
7

T
G

C
T

C
C

G
T

A
G

A
A

B
gs

ng
71

48
B

gs
ng

71
48

.m
19

M
A

M
55

1
18

.1
-3

.6
9

-2
.3

2
-3

.7
9

Y
es

Y
es

N
o

N
o

N
o

44
,7

54
4

G
T

C
A

A
T

T
A

G
T

G
G

B
gs

ng
70

04
B

gs
ng

70
04

.m
19

N
ot

 M
A

M
55

7
18

.3
-1

.6
8

-3
.6

3
-2

.9
9

Y
es

Y
es

N
o

N
o

N
o

23
,6

88
4

A
C

G
G

G
A

T
A

C
A

G
G

B
gs

ng
70

18
B

gs
ng

70
18

.m
19

N
ot

 M
A

M
55

1
18

.1
-1

.6
-1

.2
9

-1
.7

8
Y

es
Y

es
N

o
N

o
Y

es
Fl

uc
lo

xa
ci

lli
n 

So
di

um
25

,7
65

7
A

A
T

C
A

A
C

T
A

G
G

C

B
gs

ng
70

40
B

gs
ng

70
40

.m
19

N
ot

 M
A

M
55

1
18

.1
-0

.1
-3

.0
1

-1
.5

6
Y

es
Y

es
N

o
N

o
N

o
49

,5
76

7
A

G
A

C
A

A
G

C
T

T
C

C

B
gs

ng
70

50
B

gs
ng

70
50

.m
19

N
ot

 M
A

M
55

5
18

.2
-0

.2
-2

.5
4

-1
.3

7
Y

es
Y

es
N

o
N

o
N

o
C

hl
or

ph
en

ir
am

in
e 

M
al

ea
te

, M
ul

ti 
V

ita
m

in
13

,9
88

5
C

T
C

T
C

A
T

A
T

G
C

T

B
gs

ng
70

52
B

gs
ng

70
52

.m
19

N
ot

 M
A

M
55

2
18

.1
-1

.0
5

-0
.8

7
-1

.2
Y

es
Y

es
N

o
N

o
N

o
25

,3
64

5
A

G
C

C
T

C
A

T
G

A
T

G

B
gs

ng
70

63
B

gs
ng

70
63

.m
19

N
ot

 M
A

M
55

3
18

.2
-0

.8
7

-0
.8

5
-1

.0
6

Y
es

Y
es

N
o

N
o

N
o

23
,8

78
7

C
G

A
C

T
C

T
A

A
A

C
G

B
gs

ng
70

71
B

gs
ng

70
71

.m
19

N
ot

 M
A

M
55

4
18

.2
-0

.0
4

0.
02

-0
.0

7
Y

es
Y

es
N

o
N

o
N

o
Pa

ra
ce

ta
m

ol
21

,6
95

5
C

C
A

G
T

A
T

C
G

C
G

T

B
gs

ng
70

74
B

gs
ng

70
74

.m
19

N
ot

 M
A

M
55

6
18

.3
-1

.8
2

-3
.4

7
-2

.9
9

Y
es

Y
es

N
o

Y
es

N
o

O
ra

l r
eh

yd
ra

tio
n 

sa
lin

e,
 M

ul
ti 

V
ita

m
in

15
,0

06
5

G
T

G
T

A
T

C
G

C
C

A
C

B
gs

ng
70

81
B

gs
ng

70
81

.m
19

N
ot

 M
A

M
55

1
18

.1
-0

.7
3

-2
.2

5
-1

.6
2

Y
es

Y
es

N
o

N
o

N
o

17
,2

64
5

T
T

G
A

C
A

C
A

C
G

A
C

B
gs

ng
70

87
B

gs
ng

70
87

.m
19

N
ot

 M
A

M
55

1
18

.1
-1

.6
3

-2
.5

-2
.4

3
Y

es
Y

es
N

o
N

o
N

o
19

,0
84

5
A

G
T

A
C

C
T

A
A

G
T

G

B
gs

ng
70

90
B

gs
ng

70
90

.m
19

N
ot

 M
A

M
55

2
18

.1
-0

.7
1

-0
.7

5
-0

.9
Y

es
Y

es
N

o
N

o
Y

es
A

m
ox

yc
ill

in
 tr

ih
yd

ra
te

, S
ul

bu
ta

m
ol

20
,5

62
5

G
G

T
C

T
A

G
G

T
C

T
A

B
gs

ng
70

96
B

gs
ng

70
96

.m
19

N
ot

 M
A

M
56

0
18

.4
-0

.6
8

-1
.9

8
-1

.4
4

Y
es

Y
es

N
o

N
o

N
o

27
,2

08
5

C
C

T
G

G
A

A
T

T
A

A
G

B
gs

ng
71

08
B

gs
ng

71
08

.m
18

N
ot

 M
A

M
54

8
18

.0
-1

.3
2

-2
.5

1
-2

.1
4

Y
es

Y
es

N
o

N
o

N
o

21
,2

47
6

T
G

A
C

G
T

A
G

A
A

C
T

B
gs

ng
71

30
B

gs
ng

71
30

.m
19

N
ot

 M
A

M
54

4
17

.9
-1

.8
9

-4
.1

8
-3

.4
3

Y
es

Y
es

N
o

N
o

N
o

26
,2

68
5

G
T

A
C

C
T

A
G

C
C

T
G

B
gs

ng
71

31
B

gs
ng

71
31

.m
19

N
ot

 M
A

M
57

0
18

.7
-1

.6
3

-1
.9

-2
.0

7
Y

es
Y

es
N

o
N

o
N

o
39

,2
88

5
A

A
T

A
T

C
G

G
G

A
T

C

B
gs

ng
71

33
B

gs
ng

71
33

.m
19

N
ot

 M
A

M
55

8
18

.3
-1

.6
4

-2
.3

-2
.3

3
Y

es
Y

es
N

o
Y

es
Y

es
A

zi
th

ro
m

yc
in

 D
ih

yd
ra

te
, O

ra
l r

eh
yd

ra
tio

n 
sa

lin
e,

 
C

hl
or

ph
en

ir
am

in
e 

M
al

ea
te

23
,8

86
5

A
A

G
C

G
T

A
C

A
T

T
G

B
gs

ng
71

35
B

gs
ng

71
35

.m
19

N
ot

 M
A

M
54

9
18

.0
-0

.9
6

-2
.3

4
-1

.8
4

Y
es

Y
es

N
o

N
o

N
o

18
,6

44
5

G
A

G
T

T
T

A
C

G
G

T
C

B
gs

ng
71

45
B

gs
ng

71
45

.m
19

N
ot

 M
A

M
54

9
18

.0
1.

38
-4

.1
8

-1
.0

8
Y

es
Y

es
N

o
N

o
N

o
24

,3
50

4
C

T
T

G
G

A
G

G
C

T
T

A

B
gs

ng
71

49
B

gs
ng

71
49

.m
19

N
ot

 M
A

M
56

5
18

.6
-1

.0
5

-0
.8

4
-1

.1
6

Y
es

Y
es

N
o

N
o

N
o

21
,3

84
4

G
G

T
A

C
C

T
G

C
A

A
T

B
gs

ng
71

52
B

gs
ng

71
52

.m
19

N
ot

 M
A

M
55

4
18

.2
-1

.5
-1

.9
6

-2
Y

es
Y

es
N

o
N

o
N

o
22

,7
72

4
C

T
C

G
G

A
T

A
G

A
T

C

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 149

C
hi

ld
 I

D
F

ec
al

 S
am

pl
e 

ID
T

hr
es

ho
ld

fo
r 

M
A

M
D

ia
gn

os
is

A
ge

,
da

ys
A

ge
,

m
on

th
s

W
H

Z
H

A
Z

W
A

Z
D

ie
t 

at
 t

im
e 

of
 f

ec
al

 s
am

pl
e 

co
lle

ct
io

n
D

ia
rr

he
a 

at
 t

he
ti

m
e 

of
 s

am
pl

e
co

lle
ct

io
n

A
nt

ib
io

ti
cs

 w
it

hi
n

7 
da

ys
 p

ri
or

 t
o

sa
m

pl
e 

co
lle

ct
io

n

M
ed

ic
at

io
ns

 (
A

nt
ib

io
ti

cs
 a

nd
 o

th
er

)
N

um
be

r 
of

 h
ig

h 
qu

al
it

y 
V

4-
16

S 
rR

N
A

se
qu

en
ce

s

16
S 

rR
N

A
Se

qu
en

ci
ng

R
un

 I
D

Sa
m

pl
e 

sp
ec

if
ic

ba
rc

od
e

se
qu

en
ce

B
re

as
t 

M
ilk

So
lid

 F
oo

ds
F

or
m

ul
a

B
gs

ng
71

73
B

gs
ng

71
73

.m
19

N
ot

 M
A

M
55

6
18

.3
0.

14
-1

.5
8

-0
.6

3
Y

es
Y

es
N

o
N

o
Y

es
A

m
ox

ic
ill

in
 tr

ih
yd

ra
te

 +
 C

la
vu

la
ni

c 
ac

id
, C

hl
or

am
ph

en
ic

ol
, 

Su
lb

ut
am

ol
22

,6
52

9
T

C
C

A
C

A
T

T
G

G
G

T
C

B
gs

ng
71

78
B

gs
ng

71
78

.m
19

N
ot

 M
A

M
56

0
18

.4
0.

72
-0

.9
1

0.
11

Y
es

Y
es

N
o

N
o

N
o

26
,4

94
9

T
G

C
G

A
A

G
T

T
G

G
G

A

B
gs

ng
72

03
B

gs
ng

72
03

.m
19

N
ot

 M
A

M
55

1
18

.1
0.

16
-3

.4
4

-1
.5

5
Y

es
Y

es
N

o
N

o
N

o
15

,1
74

7
T

G
A

C
G

C
C

T
C

C
A

A

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 150

T
ab

le
 E

D
19

R
es

ul
ts

 o
f 

cl
in

ic
al

 m
ic

ro
sc

op
y 

of
 f

ec
al

 s
am

pl
es

 o
bt

ai
ne

d 
fr

om
 h

ea
lth

y 
B

an
gl

ad
es

hi
 c

hi
ld

re
n 

an
d 

th
os

e 
w

ith
 M

A
M

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
70

35
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

35
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
70

35
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 151

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

06
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

06
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

06
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

06
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

15
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 152

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

15
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

15
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

28
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

28
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

+
-

-
-

B
gs

ng
71

28
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

28
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

28
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 153

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

50
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

50
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 154

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

55
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

55
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

77
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

77
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

77
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 155

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

92
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

92
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

92
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 156

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
72

02
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

02
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
72

04
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 157

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
72

04
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
72

04
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
72

04
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
72

04
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
72

04
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
80

64
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 158

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
81

69
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
81

69
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
81

69
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
81

69
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
81

69
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
81

69
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
81

69
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
70

18
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 159

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
70

18
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

18
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
70

52
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
70

52
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

52
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
70

63
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 160

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
70

63
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

63
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
na

na
na

na
na

na
na

na
na

na
na

na
na

B
gs

ng
70

71
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
70

71
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 161

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
70

71
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

71
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
70

82
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

82
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 162

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
70

90
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

90
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
70

96
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
70

96
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
70

96
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
70

96
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
70

96
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 163

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
70

96
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
70

96
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

14
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

14
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 164

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

31
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

31
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

42
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

42
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

42
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 165

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

42
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

49
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

49
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

49
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

49
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

49
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

49
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
+

-
-

B
gs

ng
71

49
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

49
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

73
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 166

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

73
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

73
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

73
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

73
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
+

-
-

-
-

B
gs

ng
71

78
.m

1
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

2
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

3
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

4
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

5
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

6
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

7
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

8
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

9
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

10
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

11
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

12
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

13
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

14
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

78
.m

15
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

16
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

17
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 167

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

78
.m

18
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

78
.m

19
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

20
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

21
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

22
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gs

ng
71

78
.m

23
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

+
-

-
-

B
gs

ng
71

78
.m

24
H

ea
lth

y 
Si

ng
le

to
n 

B
ir

th
 C

oh
or

t
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
1.

T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
6.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
1.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
+

-
-

-

B
gt

w
1.

T
1.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
21

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
22

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
23

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
24

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
24

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
25

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 168

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
2.

T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
2.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
2.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
21

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
+

-
-

-

B
gt

w
2.

T
1.

m
22

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
+

-
-

-

B
gt

w
2.

T
1.

m
23

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
24

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 169

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
3.

T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
21

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
22

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
18

.d
rb

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
18

.d
rc

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 170

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
5.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

+
-

-
-

-

B
gt

w
5.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
21

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
1.

m
22

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 171

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
7.

T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
6.

dr
a

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
6.

dr
b

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
1.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 172

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
9.

T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
+

-
-

-

B
gt

w
11

.T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 173

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
12

.T
1.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
1.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
21

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
+

-
-

-

B
gt

w
1.

T
2.

m
22

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
23

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
24

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
25

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 174

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
2.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
2.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
2.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
21

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
+

-
-

-

B
gt

w
2.

T
2.

m
22

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
23

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
24

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 175

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
3.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
9.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
3.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
21

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
22

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
15

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 176

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
5.

T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

+
-

-

B
gt

w
5.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
21

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
5.

T
2.

m
22

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
2.

m
15

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 177

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
7.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
6.

dr
a

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
6.

dr
b

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
+

+
-

-

B
gt

w
8.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
8.

T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 178

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
9.

T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
6.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
11

.T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 179

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
11

.T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
11

.T
2.

m
12

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
12

.T
2.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
1

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
2

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
4

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
5

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
6

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
8

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
8.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
4.

T
3.

m
9

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
11

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
12

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
13

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
14

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
15

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
16

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 180

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
4.

T
3.

m
18

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
19

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
3.

m
20

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
1.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
1.

m
6.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
3.

T
1.

m
4.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
3.

T
1.

m
5.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
3.

T
1.

m
9.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
3.

T
1.

m
10

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
1.

m
18

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
1.

m
18

.d
ra

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
6.

T
1.

m
8.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
8.

T
1.

m
5.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
9.

T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
2.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
10

.T
1.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
4.

dr
a

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
4.

dr
b

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
1.

m
8.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
12

.T
1.

m
9.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
1.

T
2.

m
16

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
1.

T
2.

m
17

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
2.

T
2.

m
6.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
3.

T
2.

m
4.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
3.

T
2.

m
5.

dr
a

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
5.

dr
b

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
3.

T
2.

m
11

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
4.

T
2.

m
19

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
7.

T
2.

m
12

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
9.

T
2.

m
2.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
9.

T
2.

m
7

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 181

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gt

w
10

.T
2.

m
2.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
10

.T
2.

m
3

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
4.

dr
a

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
4.

dr
b

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gt

w
10

.T
2.

m
9.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
4.

T
3.

m
5.

dr
H

ea
lth

y 
T

w
in

s 
&

 T
ri

pl
et

s
-

-
-

-
-

-
-

-
-

-
-

-
-

B
gt

w
4.

T
3.

m
10

.d
r

H
ea

lth
y 

T
w

in
s 

&
 T

ri
pl

et
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
70

01
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
70

04
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
70

13
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

+
-

-
-

-

B
gs

ng
70

31
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
70

40
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
+

-
-

-

B
gs

ng
70

50
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
70

74
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
70

81
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
70

87
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
70

94
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

08
.m

18
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

09
.m

18
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Subramanian et al. Page 182

F
ec

al
 S

am
pl

e 
ID

St
ud

y 
G

ro
up

E
nt

er
op

at
ho

ge
ns

 d
et

ec
te

d

E
nt

am
oe

ba
hi

st
ol

yt
ic

a 
/

E
nt

am
oe

ba
 d

is
pa

r

E
sc

he
ri

ch
ia

co
li

E
nd

ol
im

ax
na

na
Io

da
m

oe
ba

bu
ts

ch
lii

C
hi

lo
m

as
tix

m
es

ni
li

B
la

st
oc

ys
tis

ho
m

in
is

T
ri

ch
om

on
as

ho
m

in
is

C
oc

ci
di

an
-

lik
e 

bo
dy

(C
L

B
)

G
ia

rd
ia

la
m

bl
ia

A
sc

ar
is

lu
m

br
ic

oi
de

s
T

ri
ch

ur
is

T
ri

cu
ri

a
A

nc
yl

os
to

m
a

du
od

en
al

e 
/

N
ec

at
or

am
er

ic
an

us

H
ym

en
ol

ep
si

s
na

na

B
gs

ng
71

10
.m

18
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

16
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

23
.m

18
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

30
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

33
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

35
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

45
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
71

48
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
+

-
-

-

B
gs

ng
71

52
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

B
gs

ng
72

03
.m

19
A

dd
iti

on
al

 s
in

gl
et

on
s 

sa
m

pl
ed

 
w

ith
 a

nd
 w

ith
ou

t M
A

M
 a

t 1
8 

m
on

th
s

-
-

-
-

-
-

-
-

-
-

-
-

-

Nature. Author manuscript; available in PMC 2014 December 19.


