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Fig. S1 Stool KO diversity shifts over time.
a) Alpha diversity showing richness (number of KOs) on x-axis and evenness (Simpson’s E) on the y-axis. Shows young samples with
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high evenness while older samples have lower evenness and a wide spread of richness values.

b) NMDS plot showing beta diversity values for Stool KOs. Samples from later timepoints are concentrated to the right side of the

plot with large amounts of spread for lower values.
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Fig. S2 Change in alpha diversity of genus level Kraken taxonomy from
stool metagenomics after antibiotics usage.

We identified pairs of stool samples where one sample was within 7
days before the beginning of a course of antibiotics and one sample
was within 7 days of the end of the same course of antibiotics (N=5).
Shannon diversity and evenness did not show a consistent pattern
across all sample pairs, but all showed a decrease in richness. Due to
the sample size this decrease is not statistically significant (Wilcoxon
Signed Rank Test).
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Fig. S3 Vaccine response at 1 year of age.

Min-max normalized antibody titer against the six
DTaP/Hib antigens tested for each subject. Subjects are
ordered by median value across antigens and are
colored by categorical vaccine response status. NVR =
normal vaccine responder, LVR = low vaccine responder.
Correlation between antibody titers against each of the
19 antigens tested.

Correlation coefficients of antibody titers between pairs
of antigens, grouped by whether the pair of antigens are
both from the DTaP/Hib vaccine (left, blue), both from
the PCV vaccine (center, orange), or from different
vaccines (right, green). P values shown are from a Mann
Whitney U test. No statistical significance when testing
within DTaP/Hib (blue) against between vaccines (green).
As for (a) but including DTaP/Hib and PCV antigens.
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Fig. S4 Relationship between age at vaccination dose and vaccine
response.

The relationship between age in days at time of dose 1 (scheduled
at 2 months, left column), dose 2 (scheduled at 4 months, 2"
column from the left), dose 3 (scheduled at 6 months, 3™ column
from the left), and titer measurement (1 year, right hand column)
and vaccine response (rows), measured as categorical response
status (top row), cross-vaccine median titer (second row), median
DTaP/Hib titer (third row) and median PCV titer (bottom row). P
values shown are without any multiple test correction and are from
a Mann Whitney U test (top row) or a Spearman correlation (other
rows).
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Fig. S5 Vaccine response is correlated between year 1
and year 2.

The relationship between measured antibody response
at year 1 (x-axis) and year 2 (y-axis) for each of the 19
antigens in this study. Units are IU/mL for Dip and TET,
ug/mL for PRP, ELU/mlI for PT, PRN and FHA and ng/mL
for all PCV antigens
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Fig. S6 Correlation between evenness at 2 months and median
DTaP/Hib titer at 1 year.

Each point is a sample from 2 months of life. There is a significant
negative correlation between evenness of the genuses in the
samples and DTaP/Hib titer response.
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Fig. S7 Raincloud plot illustrating the association between the
cumulative oral antibiotic use at 1 year, which follows a zero
inflated Poisson distribution, and vaccine response. Bar plots
on the top panel corresponds to the proportion of children
having > 0 exposures to oral antibiotics during the 1%t year.
Density plots and boxplots on the bottom panel correspond to
the cumulative days (in the natural log scale) of oral antibiotic
exposures only among those children who were exposed to oral
antibiotics



KDO2-lipid A biosynthesis, Raetz pathway, LpxL-LpxM type
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' b. e c. =l M Fig. S9 Microbiome data quality control.
' ‘ e : { Plots are all NMDS plots calculated from Bray-Curtis distance.
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Fig. S10 Metabolome and proteome QC.
Plots are all NMDS plots calculated from
Bray-Curtis distance. The top row are from
metabolomics (a-c) and the bottom row are
from proteomics data (d-f). The first column
is samples colored by the visit code for each
sample (a, d). The second column is colored
by whether an analysis was done on data
from the blood plasma or serum (b, e). The
third column shows subject samples colored
by the method of blood collection (c, f). The
metabolomics shows clear separation of
samples based on both serum or plasma
usage as well as blood collection method. As
a result of this confounding analysis for
metabolomics and proteomics was done
cross-sectionally.
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