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SUMMARY

Determining whether associations between gut microbiota characteristics and
host physiology represent causal relationships is a fundamental challenge for mi-
crobiome research.We report a detailed investigation of microbiome assembly in
C57BL/6 germ-free mice across a period of 70 days and compare the effects of
single and multiple rounds of gavage, using both native and antibiotic-disrupted
murine donor material. Recipients of the native microbiota did not achieve
compositional stability until day 28 and persistent differences to donor micro-
biota remained until day 70. Performing multiple rounds of gavage significantly
increased the cumulative number of detected taxa (mean increase: 10.4%) and
compositional similarity to donor, and significantly reduced within-group vari-
ance (p < 0.05). Multiple rounds of gavage with antibiotic-disrupted microbiota
provided no substantial benefit in relation to compositional similarity to donor
or within-group variance. The process of donor microbiota establishment in recip-
ient animals is necessary before experimentation commences and is considerably
influenced by donor microbiota characteristics.

INTRODUCTION

Much of our understanding of the influence of the gut microbiome on human physiology is derived from

observational studies. However, where associations between microbiome traits and host phenotype are

identified, it then becomes necessary to determine whether these relationships are causal, secondary to

observed physiological phenomena, or result from parallel but independent processes.

One of the few experimental strategies available to investigate causality in host-microbiome interactions is

to instil intestinal microbiota into germ-free mice and assess whether donor phenotype is recapitulated.

Such a strategy is becoming increasingly popular due both to growing access to gnotobiotic facilities

and to evidence that antibiotic depletion of intestinal microbiota in conventional mice prior to fecal instil-

lation represents a relatively poor alternative (Ericsson et al., 2017; Le Roy et al., 2018). Additionally, the

possibility of using other methods such as co-housing (which is commonly used in murine gut microbiota

standardization) (Robertson et al., 2019), for microbiota recapitulation is diminished inmost studies due the

lag time between the start of an intervention and analysis of gastrointestinal contents to assess for micro-

biota changes. The approach of transplanting microbiota into germ-free mice has been used, for example,

to demonstrate that diet-induced gut microbiota alterations can influence energy expenditure in the

context of obesity (Anhe et al., 2018), the role of the gut microbiota in host physiology and immune path-

ways (Backhed et al., 2004), and to discern immune- and microbiota-associated effects on host susceptibil-

ity to colonization resistance (Smith et al., 2019).

Despite the utility of gut microbiota transplantation into germ-free mice as a means to understand micro-

biome-host relationships, there is little consistency in the manner in which the technique is performed,

either for the instillation of intestinal microbiota from animal models (Anhe et al., 2018; Backhed et al.,

2004) or human donors (Ridaura et al., 2013; Routy et al., 2018; Gopalakrishnan et al., 2018). In particular,

the number of rounds of gavage employed varies between studies, as does the period allowed to elapse

between the final gavage and the initiation of the experiment or assessment. Determination of the extent to

which donor microbiota are replicated within recipient animals is commonly neglected, and where assess-

ment is performed, it often focuses donor taxon presence/absence, rather than microbiota structure or

composition.
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Many of the bacterial clades that are closely associated with the regulation of host physiology are obligate

anaerobes (Riva et al., 2017; Zeng et al., 2019) and are particularly susceptible to loss of viability during the

processing of material for transplant (Papanicolas et al., 2019a, 2019b). Not only can failure to establish

such taxa in the gut lumen of gnotobiotic recipient animals lead to divergence in microbiota composition

from donor animals but it can allow the proliferation of opportunistic facultative anaerobes (Ubeda et al.,

2010; Lupp et al., 2007). Such changes can have profound implications for the metabolic and immuno-reg-

ulatory properties of the gut microbiome (Arthur et al., 2012; Galipeau et al., 2015).

A number of previous studies have aimed to describe the process of intestinal microbiota assembly in

germ-free mice (Gillilland et al., 2012; El Aidy et al., 2013). In particular, Gillilland and colleagues described

microbiota assembly at twomucosal sites, the cecum and the jejunum, during the first 21 days following the

instillation of cecal microbiota, reporting evidence of both ecological succession and site-specific effects

(Gillilland et al., 2012). Aidy et al. describedmicrobiome compositional dynamics andmetabolic function in

germ-free mice that received a fecal suspension over a 16-day period (El Aidy et al., 2012, 2013), again with

evidence of ecological succession. However, important knowledge gaps remain, including what the effects

of multiple rounds of microbiota instillation are and what considerations are necessary when attempting to

establish substantially modified donor microbiota.

We investigated the dynamics of donor microbiome assembly in the gut of recipient germ-free mice,

including a comparison of the effects of single and multiple rounds of gavage (Figure S1). In addition to

the assessment of microbiota transplantation using the native microbiota, an antibiotic-disrupted micro-

biota was included to represent a modified microbiota that is commonly used to associate the gut micro-

biota with changes in pathophysiology (Nobel et al., 2015; Sun et al., 2019).

RESULTS

Impact of antibiotic exposure on donor microbiota composition

Compared to native donor microbiota, antibiotic-disrupted donor microbiota exhibited lower microbial

richness (native = 136 G 15; antibiotic-disrupted = 78 G 7), but higher evenness (native = 0.813 G

0.028; antibiotic-disrupted = 0.85 G 0.008) and diversity (native = 8.80 G 0.98; antibiotic-disrupted =

10.34 G 2.79) (Figures S2A–S2C, respectively). Phylum-level comparisons indicated lower relative abun-

dance of Actinobacteria and Firmicutes and higher relative abundance of Bacteroidetes and Verrucomicro-

bia in donor microbiota of the antibiotic-exposed mice when compared to microbiota from non-exposed

animals (Mann-Whitney test, p < 0.05) (Figure S2D). Bacterial genera including Lactobacillus, Turicibacter,

Faecalibaculum, Bifidobacterium, and Enterorhabdus were predominant in the donor native microbiota

but were depleted in the antibiotic-disrupted microbiota (Figure S2E). In contrast, a bloom in Blautia, Ak-

kermansia and a taxon in the Muribaculaceae family were observed in the donor antibiotic-disrupted mi-

crobiota. Members of the Lachnospiraceae and Ruminococcaceae families were present in both native

and antibiotic-disrupted microbiota, although the relative abundance of specific taxa including Lachno-

spiraceae NK4A136, Lachnospiraceae_UCG-006, Lachnoclostridium, Eubacterium xylanophilum, and

Anaerostipes, differed between these groups.

Establishment of gut bacterial abundance and microbiota structure

In mice that received native donor microbiota, total bacterial load (estimated based on the number of 16S

rRNA gene copies) peaked between day four (D4) and day seven (D7) after the initial gavage, before

declining to D14 (Figure 1A). From D14 to D70, fecal bacterial load remained stable, averaging 6.6 x 106

(standard deviation (SD): G 4.3 x106) bacterial cells/mg feces. In mice that received antibiotic-disrupted

microbiota, the pattern of an increase in bacterial load following instillation was similar to that seen with

native microbiota, with the D14 to D70 average fecal bacterial load at 6.6 x 106 (SD: G 3.1 x106) bacterial

cells/mg feces (Figure 1B). The total bacterial load did not significantly differ between mice that received

one or three rounds of gavage of the native or antibiotic-disrupted microbiota.

The evenness and diversity (Faith’s phylogenetic diversity) of the microbial community in recipients that

received single or multiple gavages of the native microbiota, were higher when compared to the donor

inoculum at all timepoints (Figures S3A and S3B). While dynamic changes in alpha diversity measures

were observed between recipients that received single or multiple gavages of the native microbiota

throughout the 70-day study, microbial diversity was significantly higher for the multiple gavage group

at D21 (p = 0.032). In recipients of the antibiotic-disruptedmicrobiota, themicrobial community of recipient
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mice (single or multiple gavage group) had lower evenness, but higher diversity, in comparison to their

donor (Figures S3C and S3D). Significant differences inmicrobial evenness and diversity between the single

and multiple gavage groups were observed particularly during the later timepoints (D63 and D70), as well

as at D42 for microbial diversity (p < 0.05).

Donor taxa representation within recipient fecal microbiota

Initial assessment of donor-recipient microbiota similarity was based on the percentage of donor taxa that

were detectable in recipient feces. Similar trends were observed for recipients of one and three rounds of

gavage, with detected taxa rising steeply from D4 (median, interquartile range (IQR): 1G = 43.1%, 32.8–

44.0; and 3G = 44.8%, 40.5–44.8) to D14 (median, IQR: 1G = 60.3%, 39.7–62.9; and 3G = 56.9%, 56.0–

69.0) (Figure 2A). At D21, the percentage of donor taxa detected was significantly higher in mice that

received three rounds of gavage, compared to those that received one (Mann-Whitney test, p < 0.05).

This trend remained at all timepoints bar one (D56), and was significant at D35, D42, and at the end of

the study period (D70) (median, IQR: 1G = 51.7%, 46.6–60.4; 3G = 65.5%, 62.9–69.0; p < 0.05). In recipients

of antibiotic-disruptedmicrobiota, detected donor taxa were significantly higher in mice that receivedmul-

tiple gavages. The difference between recipients of single and multiple rounds of gavage remained signif-

icant throughout the 70-day study (median, IQR: 1G = 33.3%, 33.3–37.5; 3G = 37.5%, 37.5–39.6; p < 0.05),

except at D42 (Figure 3A). In recipients of the native and antibiotic-disrupted microbiota, taxa that were of

donor origin represented at least 89.9% and 95.5% of the bacterial relative abundances in recipients across

D4 to D70, respectively (Figures 2A and 3A, dotted lines). These results confirmed that majority of the taxa

in recipients were transferred from the donors, as expected. The remaining taxa were found to be of low

relative abundance in recipients (mean relative abundance <0.1%), and therefore may not have been de-

tected in the donor material.

The percentage of donor taxa detectable in recipient animals fluctuated over the 70-day period of assess-

ment (Figure 2A). As mice were housed in a controlled environment in which the only route of bacterial

acquisition was fecal gavage, intermittent detection of individual taxa was likely to be due to sampling

bias. Assessment of the relative abundance of taxa in relation to their presence or intermittent absence

at each time point supported this hypothesis (Figure S4), with the latter taxa relative abundance being

significantly closer to the threshold of detection (median, IQR: presence = 0.005, 0.001–0.013; absence =

0, 0 - 0.001; Mann-Whitney test, p < 0.05). We therefore also assessed the percentage of donor taxa de-

tected as a cumulative measure. For the native microbiota, median percentage of donor taxa detected

increased rapidly from D4 to D14 in recipients of both multiple gavage and single gavage groups (Fig-

ure 2B). From D21, the percentage donor taxa detected was significantly higher in recipients of multiple

gavages compared to single gavage at all timepoints until D70 (median difference at D70 = 10.4%;

Mann-Whitney test, p < 0.05). In recipients of the antibiotic-disrupted microbiota, the median percentage

of donor taxa remained similar from D4 to D14 for both single or multiple gavage groups (Figure 3B). Mul-

tiple gavage of the antibiotic-disrupted microbiota was also associated with a detection of significantly

higher median percentage of donor taxa compared to single gavage from D21 until the end of the 70-

day study (median difference at D70 = 8.3%; Mann-Whitney test, p < 0.05). At the end of the 70-day the

Figure 1. Bacterial load in fecal samples following establishment of gut microbiota in recipient germ-free mice

Determination of fecal total bacterial load in recipient mice that received (A) intact native microbiota or (B) microbiota

derived from antibiotic-disrupted mice as a single (1G) or three rounds (3G) of gavage. Bacterial load was determined

using quantitative PCR of the 16S rRNA gene. The top and bottom gray lines denote themaximum andminimum bacterial

load of donor fecal samples. Solid lines and dotted lines denote median values and interquartile ranges, respectively.

Statistical comparison between groups were performed using theMann-Whitney test at a level of p < 0.05 for significance.
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study, the cumulative representation of donor taxa in recipient mice that received multiple gavages of the

antibiotic-disrupted microbiota were lower (Median: 45.8% [IQR 37.5–45.8]) compared to those that

received the native microbiota (Median: 91.4% [IQR 88.8–94.0]).

Establishment of donor microbiota composition

Recipient-donor microbiota similarity was assessed based on weighted UniFrac distance (Figure S5).

Broadly, compositional distance of the native microbiota recipient to the donor decreased (increased sim-

ilarity) in the multiple gavage and single gavage groups to D35 (Figure 4A). Recipients of a single gavage of

the native microbiota had lower similarity to donor (higher weighted UniFrac distance) compared to recip-

ients of multiple gavages (median [IQR]: 0.20 [0.16–0.23] vs 0.18 [0.15–0.22], respectively), with the excep-

tion at D42 and D70 during the study (Figure 4A). Differences between single and multiple gavage groups

achieved significance at D7, D28, D56 and D70 (Mann-Whitney test, p < 0.05). Microbiota composition be-

tween consecutive timepoints also differed significantly only for the multiple gavage group at D28 to D35

(PERMANOVA p = 0.021), after which, no further significant variation was observed (PERMANOVA p <

0.05). Recipients of the antibiotic-disrupted microbiota showed substantially less variation in similarity

when compared to those observed for recipients of native microbiota (Figure 4B). Donor-recipient micro-

biota similarity did not differ significantly between single and multiple gavage groups that received anti-

biotic-disrupted microbiota (median interquartile range [IQR]: 0.34 [0.33–0.35] for both groups), except

at D21 (Mann-Whitney test, p < 0.05). Microbiota composition between consecutive time points in these

animals did not differ significantly, except for D63 to D70 in recipients of single gavage (PERMANOVA p

> 0.05). No compositional variance were detected between the cages within each group at all time points.

Inter-individual microbiota variation between group members was assessed based on distance to group

centroid. In recipients of native microbiota, distance to group centroid peaked at D7, and declining there-

after (Figure 5A). Distance to centroid was higher at all but one time point (D49) in mice that received one

round of fecal gavage compared to those that received three, achieving statistical significance at D14, D28,

and D63 (Mann-Whitney test, p < 0.05). Distance to group centroid in recipients of antibiotic-disrupted mi-

crobiota did not differ significantly between single and multiple gavage groups (Figure 5B).

Temporal dynamics in taxon relative abundance

Temporal changes in taxon relative abundance differed substantially between phylogenetic clades. For

native microbiota, higher donor-recipient compositional distances were observed between D4 to D21

compared to later timepoints, while compositional variation in the single gavage recipients was also higher

compared to those receiving multiple gavages. During this period of instability, variations between the

single and multiple gavage groups were driven by alterations in the relative abundance of Bacteroidales,

Lactobacillales, Erysipelotrichaceae, Verrucomicrobiales, Lachnospiraceae, Bifidobacteriaceae, Coriobac-

teriales, and Peptostreptococcaceae (p < 0.05) (Figures 6A–6C; line graph in Figure S6). The relative abun-

dances of Lactobacillales, Erysipelotrichaceae, Clostridaceae, Ruminococcaceae, Anaeroplasmatales,

Figure 2. Representation and relative abundance of donor bacterial taxa in mice that received intact native

microbiota

(A) Percentage of donor taxa represented in recipient germ-free mice that received one (1G) or three (3G) rounds or fecal

gavage of the native microbiota (solid line). The total relative abundance of donor taxa in the recipient mice at each time

points were determined (dashed line).

(B) The cumulative detection of donor bacterial taxa in recipient mice were determined. Solid or dashed lines denote

median values, while the dotted lines denote interquartile ranges. Statistical comparison between groups were

performed using the Mann-Whitney test at a level of p < 0.05 for significance.
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Mollicutes RF39, and Peptococcaceae also significantly differed between these groups in at least two or

more time points between D28 to D70 (p < 0.05). Bacterial taxa temporal dynamics were broadly consistent

between single and multiple gavage groups for other bacterial taxa. When compared to the donor micro-

biota, the relative abundance of Bacteroidales remained higher, while Lactobacillales were lower in recip-

ients throughout the study period (Figure 6A). The relative abundance of Erysipelotrichaceae and Verruco-

microbiales peaked at D4 following instillation and then declined to near donor levels (Figure 6A), whereas

Bifidobacteriaceae and Peptostreptococcaceae declined to D21 and remained low or undetectable there-

after (Figures 6B and 6C). In contrast, Saccharimonadales, Bacillales, Desulfovibrionales, and Anaeroplas-

matales were not detectable at D4 but increased gradually over time. Less variation was observed in the

relative abundance of other taxa. At the phylum level, the relative abundance of themost prevalent phylum,

Firmicutes, was reduced by an average of 30.3% (3G, D70) in the recipient when compared to the donor,

while the relative abundance of the secondmost prevalent phylum, Bacteroidetes, increased by an average

of 29.1% (3G, D70) (Figure S7). Phylum-level differences between donor and recipient microbiota were ex-

plained largely by the relative abundance of Lactobacillus and uncultured members of Muribaculaceae,

respectively.

Less variation in bacterial family relative abundance were observed in recipients of antibiotic-disrupted mi-

crobiota (Figures 7A and 7B, line graph in Figure S8). The relative abundance of dominant families (Lach-

nospiraceae, Bacteroidales, and Verrucomicrobiales) were broadly stable throughout the 70 day study,

although significant relative abundance differences were observed for Lachnospiraceae and Bacteroidales

between single and multiple gavage groups during the initial period of colonization (D4 to D21) (p < 0.05).

Ruminococcaceae significantly differed between these groups in at least two or more time points between

D28 to D70 (p < 0.05). In contrast to recipients of native donor microbiota, the relative abundance of Ru-

minococcaceae in both single and multiple gavage groups fell substantially following instillation until

D7, before partially recovering, when compared to donor.

Temporal dynamics in taxon absolute abundance and fecal pH

Quantitative polymerase chain reaction (PCR) was used to determine the absolute abundance of three

genera, Blautia (Lachnospiraceae), Bifidobacterium (Bifidobacteriaceae), and Akkermansia (Verrucomicro-

biales), which were the dominant members of bacterial families that showed substantial relative abundance

changes in recipients of native or antibiotic-disrupted microbiota (Figure S9). The dynamics of absolute

abundance changes for these genera were broadly consistent with their relative abundances. Levels of Bi-

fidobacterium and Akkermansia declined from D4 and were almost undetectable by D14 in recipients of

the native microbiota. In contrast, consistent levels of Blautia were observed in recipients of the anti-

biotic-disrupted microbiota.

Figure 3. Representation and relative abundance of donor bacterial taxa and in mice receiving material from

antibiotic-disrupted mice

(A) Percentage of donor taxa represented in recipient germ-free mice that received one (1G) or three (3G) rounds or fecal

gavage of the antibiotic-disrupted microbiota (solid line). The total relative abundance of donor taxa in the recipient mice

at each time points were determined (dashed line).

(B) The cumulative detection of donor bacterial taxa in recipient mice were determined. Solid or dashed lines denote

median values, while the dotted lines denote interquartile ranges. Statistical comparison between groups were

performed using the Mann-Whitney test at a level of p < 0.05 for significance.
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Asmembers of the gut microbiota, including Bifidobacterium,Clostridaceae, and Peptostreptococcaceae,

can strongly influence fecal pH, which in turn can influence the ability of other gut bacteria to grow (Henrick

et al., 2018; Ilhan et al., 2017), fecal pH was assessed. Temporal variation in fecal pH was observed in recip-

ients of the native microbiota. Following microbiota instillation at D4, fecal pH decreased from pH 7.1 and

pH 7.3 to pH 6.5 and pH 6.4 in the single and multiple gavage groups, respectively (Figure S10). These

levels increased by D7 and remained consistent for the multiple gavage group until D28, whereas larger

variation across subsequent time points were observed for the single gavage group.

DISCUSSION

Our goal was to characterize microbiota assembly in gnotobiotic mice following the instillation of donor

fecal material. In doing so, we aimed to address amajor knowledge gap in our understanding of howmicro-

biota transplantationmethodology influences investigations of host-microbiome interactions. Our focus, in

particular, was the effect of multiple versus single rounds of gavage, and differences in the dynamics of bac-

terial colonization when native or substantially disrupted donor microbiota are used.

In keeping with a previous investigation of microbiota establishment in gnotobiotic mice (Gillilland et al.,

2012), we observed total levels of fecal bacteria in recipient mice to rapidly come to resemble those of do-

nors. The rate at which instilled microbiota expanded in recipient mice was unaffected by the number of

rounds of gavage performed. Increases in bacterial diversity during the early stages of gut colonization

are thought to be constrained by ecological succession, rather than by rate of biomass increase, as

described in vaginally born human infants (Wampach et al., 2017). This process of succession involves early

gut colonizers facilitating the growth of other taxa through modification of growth substrates, production

of bioactive metabolites, and alteration of the physicochemical characteristics of the gut environment.

The changes in microbiota characteristics that we observed following instillation into germ-free mice were

consistent with the phenomenon of ecological succession. In mice transplanted with native microbiota,

dissimilarity to donor microbiota and within-group variance were highest during the initial colonization

period, with observed changes in keystone bacterial clades consistent with well-described mechanisms

of gut bacterial succession. For example, levels of Bifidobacteriaceae were high initially but became sub-

stantially depleted by D14 consistent with the role played by members of this family as primary gut colo-

nizers (Le Roy et al., 2018; Turroni et al., 2012). Bifidobacteria are able to hydrolyze host glycans to release

products including glucose, galactose, lactate, and acetate, metabolites that are then utilized by members

of the Bacteroidetes and Firmicutes phyla (De Vuyst and Leroy, 2011; Falony et al., 2009). In keeping with

these findings, the relative abundance of Bacillales, Lactobacillales, and Peptococcaceae (phylum Firmi-

cutes) were observed to increase from D14 or D28. Additionally, the relative abundance of Desulfovibrio-

nales increased substantially over the first two weeks post-instillation, following an increase in the relative

abundance of taxa including Family XIII, Clostridaceae, Peptococcaceae, and Lachnospiraceae. Several

genera within these families are potential butyrate-producers (Chai et al., 2019). Many members of Desul-

fovibrionales are sulfate-reducers, which utilizes hydrogen gas, which are produced during the biosynthesis

Figure 4. Compositional similarity of the donor microbiota and recipient microbiota

Weighted UniFrac distance between themicrobiota of recipient mice that received (A) native microbiota or (B) microbiota

derived from antibiotic-disrupted mice, and their respective donor microbiota throughout the 70-day study period.

Recipient mice received either one round (1G) or three rounds (3G) of donor microbiota. The solid and dotted lines

denote the median and interquartile ranges, respectively. Statistical comparison between the 1G and 3G groups at each

time point was performed using the Mann-Whitney test (p < 0.05).
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of SCFAs. Levels of Desulfovibrio, for example, have been reported to increase with levels of butyrate (El

Aidy et al., 2013). Notably, changes in microbiota structure during early colonization with native microbiota

were reflected in changes in fecal pH. The rapid decrease in pH from D4 post-colonization, followed by an

increase thereafter, might be explained by the high levels of Bifidobacterium observed, a taxon capable of

the central hexose fermentation pathway (bifid shunt) to produce lactate, which reduces fecal pH (Fushi-

nobu, 2010; Baxter et al., 2019). We did not encounter overgrowth of individual opportunistic taxa in recip-

ient animals, such as the genera Escherichia (phylum Proteobacteria) as reported previously (Gillilland

et al., 2012; El Aidy et al., 2012, 2013). Gillilland et al. (2012) also reported an overgrowth of Escherichia,

markedly at day 1, which levels decreased by day 7, while Proteobacteria were not reported in 14-day

post-colonization samples of the ileum and distal colon mucosa (Johansson et al., 2015), or 21-day post-

colonization fecal samples (Le Roy et al., 2018). As our earliest microbiota assessment is at day 4, we cannot

therefore exclude the possibility of this phenomenon prior to this time point. However, the lack of Proteo-

bacteria bloom in recipient mice may be attributed to the microbial community of animals within the facil-

ity, which we reported previously to have significantly lower levels of taxa in the Proteobacteria phylum

compared to other local facilities (Choo et al., 2017).

Approaches used in the colonization of germ-free mice as part of published studies vary considerably. Some in-

vestigators have employed single rounds of gavage (Ridaura et al., 2013; Blanton et al., 2016), while others have

used multiple (typically three) rounds (Ericsson et al., 2017; Gopalakrishnan et al., 2018). Disappointingly, many

other studies do not describe donor material preparation or the number of instillations that were performed.

In our study, multiple rounds of gavage were associated withmodest but consistent increases in the representa-

tion of donor taxa in recipients, both where native or antibiotic-disruptedmicrobiota were instilled. These differ-

ences are attributable to several bacterial taxa that were detected in recipients of multiple rounds of gavage but

not in recipientsof singlegavageof thenativemicrobiota, including Jeotgalicoccus (Bacillalesorder), Lachnospir-

aceae UC5-1-2E3, and Mollicutes RF39. Taxa within the Bacillales, Peptococcaceae, and Mollicutes RF39 order

also peaked in relative abundance by D14 to D35 onward in recipients of multiple gavage with the nativemicro-

biota but not in single gavage recipients. Multiple gavages was also associated with reduced inter-animal vari-

ance, an important factor when using such animals to investigate host-microbiota interactions.

Persistent differences between donor and recipient microbiota composition were evident, notably with a

reduction in the relative abundance of the predominant phylum, Firmicutes, and an increase in the relative

abundance of Bacteroidetes. In addition, several bacterial genera were detected in donor microbiota but

not in transplant recipients, including Anaerofustis, Bacteroides, and Erysipelothrix. Why such differences

should occur between mice of similar genetic backgrounds is not clear; however, there are a number of po-

tential contributory factors. For example, the donor transplant material were derived from the cecum, while

recipient microbiota composition was assessed based on fecal pellets. Differences in gut physiology in

gnotobiotic mice compared with conventional mice have also been described, including in immune mech-

anisms that are involved in the regulation of intestinal microbiology (Blanton et al., 2016; Pollard and

Sharon, 1970; Wichmann et al., 2013; Manca et al., 2020; Husebye et al., 2001; Thompson and Trexler,

1971), which could influence colonization.

Figure 5. Distance to group centroid of the recipient microbiota

Compositional variance of microbiota among recipient mice that received (A) native microbiota or (B) microbiota derived

from antibiotic-disrupted mice were determined based on distances to their respective group centroid at each time point

throughout the 70-day study period. Recipient mice received either one round (1G) or three rounds (3G) of donor

microbiota. The solid and dotted lines denote the median and interquartile ranges, respectively. Statistical comparison

between the 1G and 3G groups at each time point was performed using the Mann-Whitney test (p < 0.05).
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In addition to investigating microbiota assembly in mice transplanted with native microbiota, we also as-

sessed colonization dynamics following the instillation of microbiota from antibiotic-disrupted animals.

In doing so, our aim was to determine whether the dynamics of conventionalization with substantially dis-

rupted microbiota, as associated with a number of pathophysiological contexts (Ridaura et al., 2013; Blan-

ton et al., 2016), differs to those with native gut microbiota. The donor microbiota that resulted from anti-

biotic disruption exhibited substantially reduced taxa richness compared to the native microbiota, in which

several taxa were either absent (Anaerostipes, Clostridiales vadin BB60 group, Intestinimonas), or present

at low abundance (<1%) (Alistipes, Eubacterium xylanophilum, Acetatifactor, Blautia, Ruminiclostridium,

Figure 6. Relative abundance of donor taxa in recipient mice receiving the native microbiota

Heatmap of relative abundance of taxa at the order level in recipient that received one (1G) or three gavages (3G) of the

native microbiota based on (A) high relative abundance taxa (>0.1 relative abundance) or (B) low relative abundance taxa

(<0.1 relative abundance). (C) Bacterial taxa within the Clostridiales order were plotted at the family level. Significant

differences between 1G and 3G groups during initial colonization (D4 to D21) or in at least two time points during D28 to

D70 were indicated were determined based on a linear mixed-effects model (lmerTest) in R (denoted as a or b,

respectively, p < 0.05). Color gradient of the heatmap were based on mean relative abundance values.
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Anaeroplasma, Akkermansia). Compared to native microbiota, instillation of antibiotic-disrupted micro-

biota was associated with greatly reduced temporal variation. Relative abundance of the predominant

taxa, including Lachnospiraceae, Bacteroidales, and Verrucomicrobiales, achieved levels comparable to

those in donor material upon instillation and showed little variation over time. Divergence from donor

composition was driven by a failure to recover less prevalent taxa, including Staphylococcus, Clostridiales

vadin BB60, and Alistipes (Bacteroidales order), as well as multiple members of the Lachnospiraceae (Ace-

tatifactor, Lachnoclostridium, Lachnospiraceae UCG-006, Eubacterium xylanophilum) and Ruminococca-

ceae families (Rumimiclostridium) also failed to colonize recipient animals by D4 (either single or multiple

gavage). The genera Intestinimonas and Anaeroplasma, which are of the Ruminococcaceae and Anaero-

plasmatales families, respectively, were detected only in multiple gavage recipients. As these taxa were still

detected in the fecal microbiota of recipients that received the native microbiota, it is unlikely that the fail-

ure to detect these taxa in the antibiotic-disrupted recipients were due to selective characteristics of the

cecum and luminal colon in the donor and recipient mice, respectively. The detection of these taxa in

the donor could represent bacterial taxa that were largely nonviable due to antibiotic exposure. Failure

of selected taxa to re-establish in the recipient can also be attributed to competitive interactions and

compensatory relationships between bacterial species. The re-establishment of selected donor taxa can

be inhibited by novel interactions that form within an altered microbial community to generate an alternate

stable equilibrium (Shashkova et al., 2016), a phenomenon that is also observed in long-term post-anti-

biotic studies in humans (Dethlefsen and Relman, 2011; Jernberg et al., 2007). Additionally, the members

within the Lachnospiraceae and Ruminococcaceae families may provide compensatory function, including

their role in producing important metabolites such as short chain fatty acids by degrading complex poly-

saccharides (Biddle et al., 2013).

In our study, cecal microbiota were harvested and processed under strict anaerobic conditions. Alternative

approaches that utilize stool may influence the bacterial taxa that are represented, while preparations that

involve exposure to aerobic conditions are likely to be associated with lower levels of donor-recipient sim-

ilarity. Furthermore, our transplantation was between members of the same species (C57BL/6 mice), sub-

ject to similar environmental and dietary exposures. There is a growing number of studies involving the

instillation of human stool, or stool-derived microbiota, into gnotobiotic mice. Substantial differences in

genetics (Ericsson et al., 2017), age (Le Roy et al., 2018; Langille et al., 2014), type of housing (Rausch

et al., 2016), and diet (autoclave/irradiation) (Rausch et al., 2016; Carmody et al., 2015), which are among

Figure 7. Relative abundance of donor taxa in recipient mice receiving the antibiotic-disrupted microbiota

Heatmap of relative abundance of taxa at the order level in recipient that received one (1G) or three gavages (3G) of the

antibiotic-disrupted microbiota were plotted at the order level. Bacterial taxa in the Clostridiales order were plotted at

the family level, while order levels comprising a single taxa were plotted according to the genus level. Bacterial taxa were

plotted according to (A) high relative abundance (>0.1 relative abundance) and (B) low relative abundance taxa (<0.1

relative abundance). Significant differences between 1G and 3G groups during initial colonization (D4 to D21) or in at least

two timepoints during D28 to D70 were indicated were determined based on a linear mixed-effects model (lmerTest) in R

(denoted as a or b, respectively, p < 0.05). Color gradient of the heatmap were based onmean relative abundance values.
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the factors that shape the gut microbiota, are expected to further influence associated levels of microbiota

recapitulation. Previous studies have shown that transfer of microbial community with a higher diversity

from BHsd mice, into B6J mice that had a simpler microbiota, was more effective compared to the recip-

rocal procedure (Ericsson et al., 2017). Additionally, resemblance of the microbiota to the inoculum was

higher when instilled into microbiota-depleted conventional mice at a younger age at 3-wk-old, compared

to those at 8-wk-old (Le Roy et al., 2018).

In summary, a substantial period (more than 4 weeks) may be required following fecal instillation into germ-

free mice to achieve closest compositional similarity to the donor for the native microbiota. Establishment

of donor microbiota occurs more rapidly in less diverse bacterial communities that result from antibiotic

exposure. The process of microbiota assembly differs considerably based on the complexity and compo-

sition of donor bacterial communities. Multiple rounds of fecal instillation result in greater similarity to

donor microbiota for the native microbiota. Using the same regimen for microbiota instillation involving

an altered microbial community did not improve donor-recipient microbiota similarity. A failure to under-

stand the extent to which donor microbiota has been established in recipient mice and the degree of com-

munity stability achieved could contribute to spurious findings.

Limitations of the study

Our study had a number of limitations. The dynamics of microbiota changes at the species level could not

be assessed, as the highest resolution of taxa classification by 16S rRNA sequencing is to the genera level.

We performed donor taxa representation by longitudinal fecal microbiota assessments of the recipients

against the donor cecal material, which may influence taxa detection due to site differences. We also

did not assess all possible gavage schedules, donor/recipient microbiota variants, cage arrangements,

age and gender specificities but rather examined overall features of microbiota establishment in recipients.

Microbiota assembly dynamics are likely to change with donor microbiome characteristics and can there-

fore vary with mouse genetic background (Korach-Rechtman et al., 2019) and between populations housed

at different research facilities (Choo et al., 2017; Rausch et al., 2016). What host measures are being as-

sessed, and what the hypothesized mechanisms of host-microbiome interaction are, will also be important

considerations in the design of experiments involving transplanted microbiota.
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Figure S1.  Study design for the establishment of gut microbiota in germ-free mice. Related to 
Figures 1 – 7. (A) Cecal material harvested from three separately housed donor C57BL/6 mice 
anaerobically, and the cecal suspension were pooled as inoculum material for instillation into recipient 
C57BL/6 germ-free mice of the single (1G) or multiple gavage (3G) group. Each group (n=7 mice) 
comprised of three cages, with each cage containing two to three mice. (B) Recipient C57BL/6 germ-
free mice received either one (1G) or three (3G) rounds of anaerobically-prepared pooled cecal 
suspension containing approximately 105 bacterial cells. Fecal pellets were collected from individual 
mice throughout the experiment.  



 

Figure S2. Alpha diversities and phylum-level relative abundances of donor microbiota. Related 
to Figure 1. Alpha diversity measures of (A) observed operational taxonomic units (OTUs), (B) Pielou’s 
evenness and (C) Faith’s phylogenetic diversity of the native and antibiotic-disrupted microbiota of the 
donor were determined using QIIME2. (D) Phylum-level relative abundances (relative abundance >1%) 
and (E) genus-level relative abundances of the native and antibiotic-disrupted donor microbiota were 
determined. The median values are plotted and the error bars represent the interquartile ranges. 
Statistical comparisons were performed using the Mann-Whitney test at a level of P< 0.05 (denoted as 
asterisk). 
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Figure S3. Alpha diversity of recipient microbiota. Related to Figures 2 and 3. Alpha diversity 
measures of Pielou’s evenness and Faith’s phylogenetic diversity of the native (A and B, respectively) 
and antibiotic-disrupted microbiota of recipients and donor (C and D, respectively) were determined 
using QIIME2. Solid lines denote median values, while the dotted lines denote interquartile ranges. 
Statistical differences between single (1G) or multiple gavage (3G) groups at each timepoint were 
determined using a linear mixed-effects model (lmerTest) with Bonferroni correction at P< 0.05 (denoted 
as asterisk). 

  



 
 
Figure S4. Relative abundance of donor bacterial taxa in recipient mice following fecal gavage. 
Related to Figure 2. Relative abundance of donor taxa that were either present (solid circles) or absent 
(open circles) in recipient mice that received three rounds of fecal gavage with intact native microbiota. 
The middle and error bars indicate the median and interquartile ranges, respectively. Statistical 
comparison between the relative abundance levels of consistent and intermittent taxa were performed 
using the Mann-Whitney test at a level of P< 0.05 for significance. 
 

  



 

 

Figure S5. Non-metric multidimensional scaling (NMDS) plot of donor and recipient microbiota. 
Related to Figures 4 and 5. Weighted UniFrac distances of donor and recipient samples of the (A) 
native and (B) antibiotic-disrupted microbiota computed using QIIME2 were used for sample ordination. 
Recipient mice received either single (1G) or multiple gavages (3G) of the donor inoculum. Samples for 
each timepoint are shown as the colours indicated in the legend. 

  



 

Figure S6. Relative abundance of donor taxa in recipient mice receiving the native microbiota. 
Related to Figure 6. Donor taxa observed in recipient that received one (1G) or three gavages (3G) of 
intact native microbiota were plotted at the order level based on (A) high relative abundance taxa (>0.03 
relative abundance), (B) low relative abundance taxa (<0.03 relative abundance). (C) Bacterial taxa 
within the Clostridiales order were plotted at the family level. Solid and dotted lines denote the mean ± 
standard error of mean (SEM) values.  
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Figure S7. Relative abundance of donor taxa at the phylum level in recipient mice. Related to 
Figure 6. Relative abundances of bacterial phyla (present in donor at a relative abundance of >0.01) in 
recipient mice that received one (1G) or three gavages (3G) of the (A) native or (B) antibiotic-disrupted 
microbiota. Solid and dotted lines denote the mean ± standard error of mean (SEM) values. 
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Figure S8. Relative abundance of donor taxa in recipient mice receiving the antibiotic-exposed 
microbiota. Related to Figure 7. Donor taxa observed in recipient that received one or three gavages 
of the antibiotic-exposed microbiota were plotted at the order level, except for bacterial taxa in the 
Clostridiales order, which were plotted at the family level. Bacterial taxa were plotted according to (A) 
high relative abundance (>0.03 relative abundance) and (B) low relative abundance taxa at the order 
level (<0.03 relative abundance). Recipient mice received either one round (1G) or three rounds (3G) 
of donor microbiota. Solid and dotted lines denote the mean ± standard error of mean (SEM)  values. 
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Figure S9. Absolute abundance levels of selected taxa in recipient mice. Related to Figures 6 
and 7. The absolute levels of (A, B) Akkermansia muciniphila (C, D) Bifidobacterium spp. and Blautia 
spp. (E, F) were determined by quantitative polymerase chain reaction (qPCR) in recipient mice that 
received one (1G) or three gavages (3G) of the native or antibiotic-disrupted microbiota, respectively. 
Absolute abundances of each bacterial taxa were normalised against the total bacterial load in the 
sample based on the delta cycle threshold (CT) values of the target gene and 16S rRNA gene. Solid 
and dotted lines denote the median value and interquartile ranges, respectively. 
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Figure S10. Fecal pH levels in recipient mice of the native microbiota. Related to Figures 6 and 
7. Fecal samples of recipient mice of the native microbiota at each timepoint were pooled according to 
their cages and the pH levels analysed. Recipient mice received either one round (1G) or three rounds 
(3G) of donor microbiota. Solid and dotted lines denote the mean value and standard deviation of pH 
levels, respectively. 

  



Table S1. Genus-level relative abundance of bacterial taxa in recipient mice receiving the 
native microbiota. Related to Figure 6. Phylogenetic classification and relative abundance (genus 
level) of operational taxonomic units (OTUs) in donor and recipients of the single gavage (1G) and 
multiple gavage (3G) groups for the native microbiota. 

  



Phylogenetic classification

Phylum Class Family Order
Actinobacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae

Coriobacteriia Coriobacteriales Eggerthellaceae
Coriobacteriia Coriobacteriales Eggerthellaceae
Coriobacteriia Coriobacteriales Eggerthellaceae

Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae
Bacteroidia Bacteroidales Muribaculaceae
Bacteroidia Bacteroidales Muribaculaceae
Bacteroidia Bacteroidales Muribaculaceae
Bacteroidia Bacteroidales Prevotellaceae
Bacteroidia Bacteroidales Rikenellaceae

Firmicutes Bacilli Bacillales Staphylococcaceae
Bacilli Bacillales Staphylococcaceae
Bacilli Lactobacillales Lactobacillaceae
Clostridia Clostridiales Clostridiaceae 1
Clostridia Clostridiales Clostridiaceae 1
Clostridia Clostridiales Eubacteriaceae
Clostridia Clostridiales Family XIII
Clostridia Clostridiales Family XIII
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Peptococcaceae
Clostridia Clostridiales Peptostreptococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Erysipelotrichia Erysipelotrichales Erysipelotrichaceae
Erysipelotrichia Erysipelotrichales Erysipelotrichaceae
Erysipelotrichia Erysipelotrichales Erysipelotrichaceae
Erysipelotrichia Erysipelotrichales Erysipelotrichaceae

Patescibacteria Saccharimonadia Saccharimonadales Saccharimonadaceae
Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae
Tenericutes Mollicutes Anaeroplasmatales Anaeroplasmataceae

Mollicutes Mollicutes RF39 unknown taxa
Mollicutes Mollicutes RF39 Ambiguous_taxa

Verrucomicrobia Verrucomicrobiae Verrucomicrobiales Akkermansiaceae
* Sequence variants present in donor taxa at a relative abundance of ≥ 0.0004



Donor Native microbiota, single gavage (1G)
1G D4

Genus 1 2 3 pooled M1 M2
Bifidobacterium 0.0167 0.0183 0.0167 0.0177 0.0177 0.0183
unknown taxa 0.0021 0.0103 0.0029 0.0029 0.0000 0.0000
DNF00809 0.0025 0.0025 0.0031 0.0023 0.0000 0.0000
Enterorhabdus 0.0132 0.0136 0.0169 0.0148 0.0123 0.0198
Bacteroides 0.0000 0.0004 0.0000 0.0006 0.0000 0.0000
unknown taxa 0.0037 0.0012 0.0033 0.0070 0.0340 0.0105
Muribaculum 0.0031 0.0000 0.0029 0.0033 0.0035 0.0031
uncultured bacterium 0.0154 0.0072 0.0150 0.0418 0.2688 0.1519
Prevotellaceae UCG-001 0.0000 0.0006 0.0000 0.0021 0.0000 0.0004
Alistipes 0.0004 0.0000 0.0000 0.0008 0.0014 0.0000
Jeotgalicoccus 0.0016 0.0023 0.0014 0.0010 0.0000 0.0000
Staphylococcus 0.0074 0.0088 0.0072 0.0099 0.0000 0.0000
Lactobacillus 0.6094 0.6598 0.6470 0.5289 0.2663 0.2017
Candidatus Arthromitus 0.0014 0.0000 0.0000 0.0016 0.0000 0.0000
Clostridium sensu stricto 1 0.0033 0.0000 0.0025 0.0023 0.0043 0.0039
Anaerofustis 0.0014 0.0000 0.0004 0.0000 0.0000 0.0000
Eubacterium brachy group 0.0000 0.0008 0.0000 0.0012 0.0000 0.0000
Family XIII UCG-001 0.0000 0.0000 0.0002 0.0004 0.0000 0.0000
unknown taxa 0.0587 0.0389 0.0502 0.0508 0.0049 0.0387
Eubacterium xylanophilum group 0.0021 0.0000 0.0016 0.0008 0.0000 0.0000
Acetatifactor 0.0014 0.0000 0.0004 0.0012 0.0000 0.0000
Blautia 0.0021 0.0027 0.0019 0.0058 0.0012 0.0012
Lachnospiraceae GCA-900066575 0.0000 0.0012 0.0019 0.0000 0.0002 0.0029
Lachnoclostridium 0.0210 0.0165 0.0165 0.0161 0.0156 0.0373
Lachnospiraceae FCS020 group 0.0027 0.0037 0.0014 0.0021 0.0049 0.0088
Lachnospiraceae NK4A136 group 0.0482 0.0403 0.0407 0.0587 0.0045 0.0086
Lachnospiraceae UCG-001 0.0000 0.0025 0.0000 0.0027 0.0000 0.0000
Lachnospiraceae UCG-006 0.0268 0.0208 0.0224 0.0257 0.0000 0.0014
Roseburia 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Lachnospiraceae UC5-1-2E3 0.0054 0.0056 0.0045 0.0080 0.0000 0.0000
uncultured 0.0212 0.0156 0.0158 0.0239 0.0031 0.0457
uncultured 0.0010 0.0010 0.0014 0.0010 0.0000 0.0000
Romboutsia 0.0064 0.0072 0.0074 0.0105 0.0076 0.0070
unknown taxa 0.0150 0.0171 0.0142 0.0148 0.0037 0.0023
Eubacterium coprostanoligenes group 0.0000 0.0002 0.0004 0.0006 0.0134 0.0364
Butyricicoccus 0.0008 0.0000 0.0016 0.0000 0.0000 0.0027
Ruminococcaceae GCA-900066225 0.0008 0.0019 0.0014 0.0025 0.0004 0.0012
Oscillibacter 0.0000 0.0008 0.0006 0.0014 0.0000 0.0000
Ruminiclostridium 5 0.0109 0.0117 0.0105 0.0183 0.0000 0.0000
Ruminiclostridium 6 0.0000 0.0000 0.0012 0.0004 0.0000 0.0000
Ruminiclostridium 9 0.0027 0.0023 0.0021 0.0014 0.0000 0.0000
Ruminococcaceae UCG-005 0.0000 0.0000 0.0002 0.0021 0.0000 0.0000
Ruminococcaceae UCG-010 0.0000 0.0000 0.0006 0.0000 0.0000 0.0000
Ruminococcaceae UCG-013 0.0000 0.0000 0.0023 0.0008 0.0035 0.0006
Ruminococcaceae UCG-014 0.0039 0.0010 0.0033 0.0039 0.0000 0.0000
Ruminococcaceae UBA1819 0.0006 0.0008 0.0004 0.0000 0.0000 0.0000
Erysipelothrix 0.0000 0.0004 0.0000 0.0000 0.0000 0.0000
Faecalibaculum 0.0259 0.0214 0.0196 0.0247 0.2466 0.2935
Turicibacter 0.0391 0.0389 0.0377 0.0539 0.0202 0.0307
Erysipelotrichaceae_uncultured bacterium 0.0006 0.0000 0.0006 0.0004 0.0000 0.0000
Candidatus Saccharimonas 0.0041 0.0043 0.0019 0.0051 0.0000 0.0000
Desulfovibrio 0.0068 0.0068 0.0062 0.0091 0.0000 0.0000
Anaeroplasma 0.0000 0.0000 0.0000 0.0021 0.0000 0.0000
unknown taxa 0.0082 0.0074 0.0054 0.0078 0.0000 0.0000
Mollicutes_ambiguous taxa 0.0000 0.0000 0.0004 0.0000 0.0000 0.0000
Akkermansia 0.0000 0.0010 0.0021 0.0021 0.0282 0.0356



Native microbiota, single gavage (1G)
1G D7

M3 M4 M5 M6 M7 M1 M2 M3 M4
0.0123 0.0465 0.0016 0.0307 0.0049 0.0132 0.0076 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0010 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0025 0.0006 0.0000 0.0000
0.0165 0.0101 0.0000 0.0126 0.0054 0.0152 0.0128 0.0062 0.0049
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0268 0.0253 0.0000 0.0224 0.0405 0.0356 0.0556 0.0866 0.0644
0.0091 0.0111 0.0000 0.0029 0.0105 0.0047 0.0064 0.0183 0.0191
0.2665 0.2933 0.1245 0.3390 0.4217 0.2054 0.2171 0.5822 0.4789
0.0000 0.0000 0.0000 0.0000 0.0000 0.0041 0.0031 0.0000 0.0000
0.0008 0.0000 0.0000 0.0000 0.0000 0.0037 0.0012 0.0049 0.0008
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1745 0.1679 0.2414 0.1301 0.2072 0.2169 0.1965 0.1120 0.1957
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0047 0.0041 0.0025
0.0062 0.0006 0.0000 0.0021 0.0014 0.0010 0.0000 0.0000 0.0002
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0029 0.0004 0.0000 0.0000
0.0397 0.0163 0.0000 0.0049 0.0187 0.0494 0.0416 0.0031 0.0261
0.0000 0.0000 0.0000 0.0000 0.0000 0.0021 0.0010 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0014 0.0023 0.0000 0.0012
0.0037 0.0002 0.3752 0.0706 0.0000 0.0058 0.0091 0.0019 0.0016
0.0019 0.0000 0.0000 0.0000 0.0000 0.0099 0.0060 0.0000 0.0008
0.0564 0.0134 0.0000 0.0000 0.0037 0.0576 0.0171 0.0101 0.0179
0.0216 0.0035 0.0000 0.0051 0.0023 0.0095 0.0105 0.0023 0.0041
0.0142 0.0010 0.0000 0.0000 0.0000 0.0342 0.0881 0.0117 0.0265
0.0000 0.0000 0.0000 0.0000 0.0000 0.0014 0.0080 0.0000 0.0008
0.0014 0.0000 0.0000 0.0000 0.0000 0.0043 0.0016 0.0008 0.0033
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0288 0.0064 0.0000 0.0000 0.0054 0.0274 0.0323 0.0035 0.0084
0.0000 0.0000 0.0000 0.0000 0.0000 0.0004 0.0004 0.0002 0.0000
0.0103 0.0082 0.0000 0.0021 0.0000 0.0000 0.0000 0.0000 0.0000
0.0054 0.0029 0.0000 0.0010 0.0000 0.0185 0.0099 0.0078 0.0088
0.0249 0.0226 0.0000 0.0000 0.0140 0.0212 0.0218 0.0163 0.0259
0.0014 0.0004 0.0000 0.0000 0.0000 0.0041 0.0021 0.0000 0.0016
0.0033 0.0002 0.0002 0.0000 0.0008 0.0006 0.0000 0.0000 0.0006
0.0004 0.0000 0.0000 0.0000 0.0000 0.0016 0.0021 0.0000 0.0004
0.0023 0.0000 0.0000 0.0000 0.0000 0.0064 0.0060 0.0051 0.0035
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0029 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0014 0.0008 0.0008 0.0006
0.0000 0.0056 0.0000 0.0002 0.0333 0.0000 0.0000 0.0000 0.0014
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0056 0.0008 0.0000 0.0006
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1227 0.2289 0.0134 0.1276 0.1010 0.1303 0.1295 0.0447 0.0167
0.0486 0.0179 0.0023 0.0146 0.0233 0.0031 0.0031 0.0000 0.0016
0.0000 0.0000 0.0000 0.0004 0.0000 0.0000 0.0002 0.0014 0.0016
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0222 0.0074 0.0012 0.0008
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0016 0.0008
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0527 0.0578 0.1675 0.1877 0.0346 0.0138 0.0257 0.0140 0.0107



1G D14
M5 M6 M7 M1 M2 M3 M4 M5 M6

0.0000 0.0000 0.0000 0.0014 0.0006 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0035 0.0000 0.0049 0.0056 0.0000 0.0000
0.0000 0.0000 0.0006 0.0008 0.0000 0.0012 0.0004 0.0000 0.0000
0.0000 0.0000 0.0076 0.0095 0.0142 0.0076 0.0084 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0210 0.0342 0.0368 0.0373 0.0313 0.0346 0.0609 0.0385 0.0335
0.0000 0.0000 0.0078 0.0008 0.0014 0.0049 0.0045 0.0035 0.0101
0.1741 0.1533 0.3192 0.1017 0.1056 0.2813 0.3213 0.0988 0.0862
0.0000 0.0000 0.0128 0.0033 0.0027 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0043 0.0000 0.0000 0.0062 0.0023 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0099 0.0086 0.0119 0.5701 0.4089 0.0801 0.2412 0.0430 0.0554
0.0000 0.0000 0.0000 0.0051 0.0084 0.0010 0.0033 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0010 0.0051 0.0002 0.0000 0.0006 0.0000 0.0000 0.0035 0.0016
0.0000 0.0000 0.0000 0.0000 0.0000 0.0008 0.0000 0.0000 0.0000
0.0000 0.0014 0.0823 0.0206 0.0346 0.0757 0.0307 0.0029 0.0047
0.0000 0.0000 0.0000 0.0010 0.0054 0.0142 0.0000 0.0000 0.0000
0.0000 0.0000 0.0021 0.0025 0.0031 0.0027 0.0021 0.0000 0.0000
0.3492 0.3645 0.0352 0.0093 0.0091 0.0095 0.0154 0.3937 0.4056
0.0000 0.0000 0.0000 0.0010 0.0031 0.0025 0.0021 0.0000 0.0000
0.0000 0.0000 0.0354 0.0144 0.0307 0.0373 0.0113 0.0000 0.0000
0.0000 0.0000 0.0000 0.0033 0.0037 0.0091 0.0047 0.0000 0.0000
0.0000 0.0000 0.0519 0.0451 0.0517 0.1434 0.0920 0.0000 0.0000
0.0000 0.0000 0.0019 0.0058 0.0134 0.0282 0.0158 0.0000 0.0000
0.0000 0.0000 0.0241 0.0021 0.0049 0.0128 0.0031 0.0000 0.0000
0.0000 0.0002 0.0000 0.0105 0.0070 0.0210 0.0072 0.0142 0.0093
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0088 0.0000 0.0329 0.0095 0.0181 0.0272 0.0119 0.0000 0.0000
0.0000 0.0000 0.0010 0.0008 0.0008 0.0023 0.0006 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0031 0.0062 0.0395 0.0099 0.0189 0.0216 0.0158 0.0014 0.0000
0.0000 0.0000 0.0031 0.0000 0.0049 0.0000 0.0027 0.0000 0.0000
0.0000 0.0000 0.0031 0.0033 0.0039 0.0084 0.0016 0.0000 0.0000
0.0010 0.0000 0.0000 0.0000 0.0000 0.0014 0.0000 0.0035 0.0031
0.0002 0.0000 0.0058 0.0014 0.0037 0.0064 0.0035 0.0000 0.0000
0.0088 0.0043 0.0117 0.0027 0.0066 0.0204 0.0019 0.0019 0.0039
0.0000 0.0000 0.0000 0.0000 0.0000 0.0014 0.0000 0.0000 0.0000
0.0000 0.0000 0.0035 0.0000 0.0093 0.0095 0.0054 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0014 0.0062 0.0000 0.0000 0.0000
0.0000 0.0000 0.0006 0.0004 0.0010 0.0002 0.0010 0.0000 0.0000
0.0000 0.0000 0.0002 0.0000 0.0000 0.0010 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0012 0.0010 0.0008 0.0000 0.0000 0.0000
0.0000 0.0000 0.0029 0.0000 0.0000 0.0008 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0014 0.0008 0.0045 0.0897 0.1412 0.0101 0.0673 0.0014 0.0000
0.0000 0.0000 0.0000 0.0000 0.0016 0.0000 0.0051 0.0000 0.0000
0.0000 0.0000 0.0002 0.0012 0.0000 0.0019 0.0012 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0105 0.0082 0.0043 0.0099 0.0093 0.0000 0.0000
0.0000 0.0008 0.0010 0.0000 0.0012 0.0047 0.0080 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0004 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2496 0.2212 0.1725 0.0000 0.0000 0.0000 0.0014 0.1640 0.1718



1G D21 1G D28
M7 M1 M2 M3 M4 M5 M6 M7 M1

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000 0.0008
0.0023 0.0058 0.0010 0.0021 0.0016 0.0000 0.0002 0.0016 0.0029
0.0010 0.0000 0.0000 0.0000 0.0010 0.0000 0.0000 0.0000 0.0006
0.0119 0.0099 0.0064 0.0134 0.0105 0.0025 0.0000 0.0033 0.0097
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0494 0.0414 0.0681 0.0599 0.0650 0.0354 0.0292 0.0570 0.0597
0.0033 0.0016 0.0039 0.0072 0.0095 0.0245 0.0148 0.0047 0.0058
0.2501 0.1422 0.2472 0.3390 0.3546 0.0801 0.1048 0.3159 0.2367
0.0084 0.0027 0.0105 0.0000 0.0000 0.0000 0.0000 0.0202 0.0109
0.0002 0.0002 0.0004 0.0025 0.0021 0.0000 0.0000 0.0016 0.0012
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000 0.0000
0.2214 0.6228 0.3231 0.3427 0.2824 0.1025 0.0751 0.4093 0.2622
0.0000 0.0056 0.0066 0.0080 0.0051 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0023 0.0000 0.0008 0.0000 0.0000 0.0000 0.0010 0.0000 0.0000
0.0027 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0811 0.0088 0.0471 0.0142 0.0058 0.0019 0.0023 0.0119 0.0121
0.0000 0.0000 0.0054 0.0058 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0047 0.0000 0.0000 0.0000 0.0000 0.0008 0.0016
0.0097 0.0029 0.0093 0.0000 0.0023 0.3248 0.3562 0.0082 0.0023
0.0000 0.0000 0.0029 0.0000 0.0000 0.0000 0.0000 0.0010 0.0000
0.0480 0.0113 0.0140 0.0119 0.0076 0.0000 0.0000 0.0091 0.0062
0.0000 0.0002 0.0049 0.0014 0.0000 0.0000 0.0000 0.0000 0.0000
0.0486 0.0109 0.0780 0.0200 0.0265 0.0000 0.0000 0.0161 0.0181
0.0060 0.0012 0.0076 0.0016 0.0000 0.0000 0.0000 0.0008 0.0021
0.0272 0.0062 0.0039 0.0037 0.0031 0.0000 0.0000 0.0054 0.0051
0.0128 0.0008 0.0054 0.0000 0.0023 0.0012 0.0025 0.0029 0.0041
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0525 0.0004 0.0103 0.0010 0.0019 0.0000 0.0000 0.0041 0.0056
0.0033 0.0000 0.0008 0.0002 0.0000 0.0000 0.0000 0.0006 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0210 0.0037 0.0161 0.0021 0.0033 0.0002 0.0000 0.0066 0.0064
0.0000 0.0000 0.0045 0.0000 0.0047 0.0000 0.0000 0.0000 0.0084
0.0041 0.0000 0.0014 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0010 0.0000 0.0000 0.0004 0.0000 0.0000 0.0000 0.0021 0.0002
0.0010 0.0000 0.0029 0.0006 0.0010 0.0000 0.0000 0.0000 0.0000
0.0113 0.0000 0.0031 0.0016 0.0000 0.0023 0.0021 0.0014 0.0006
0.0025 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0041 0.0000 0.0039 0.0019 0.0000 0.0000 0.0000 0.0019 0.0016
0.0000 0.0000 0.0010 0.0002 0.0000 0.0000 0.0000 0.0008 0.0000
0.0019 0.0004 0.0019 0.0006 0.0016 0.0000 0.0000 0.0000 0.0021
0.0049 0.0000 0.0000 0.0004 0.0000 0.0000 0.0000 0.0045 0.0000
0.0000 0.0041 0.0027 0.0047 0.0060 0.0000 0.0000 0.0000 0.0056
0.0008 0.0000 0.0004 0.0000 0.0000 0.0000 0.0000 0.0012 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0323 0.0895 0.0272 0.1066 0.1663 0.0080 0.0039 0.0228 0.2700
0.0051 0.0000 0.0000 0.0004 0.0019 0.0000 0.0000 0.0000 0.0000
0.0016 0.0008 0.0012 0.0008 0.0010 0.0000 0.0000 0.0021 0.0000
0.0000 0.0000 0.0016 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0167 0.0058 0.0142 0.0101 0.0082 0.0000 0.0031 0.0039 0.0066
0.0014 0.0000 0.0021 0.0004 0.0029 0.0000 0.0000 0.0019 0.0006
0.0000 0.0000 0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0152 0.0000 0.0000 0.0002 0.0000 0.2342 0.2159 0.0325 0.0008



1G D35
M2 M3 M4 M5 M6 M7 M1 M2 M3

0.0012 0.0000 0.0000 0.0000 0.0000 0.0000 0.0078 0.0039 0.0000
0.0043 0.0072 0.0058 0.0000 0.0000 0.0025 0.0000 0.0010 0.0000
0.0000 0.0006 0.0010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0012
0.0039 0.0084 0.0132 0.0097 0.0000 0.0047 0.0179 0.0208 0.0198
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0574 0.0774 0.0741 0.0414 0.0303 0.0547 0.0377 0.0445 0.0484
0.0064 0.0086 0.0039 0.0218 0.0265 0.0051 0.0043 0.0027 0.0115
0.1854 0.3163 0.3239 0.3217 0.2048 0.2982 0.1681 0.1476 0.2445
0.0062 0.0000 0.0000 0.0140 0.0037 0.0138 0.0082 0.0056 0.0000
0.0006 0.0025 0.0031 0.0029 0.0008 0.0012 0.0000 0.0019 0.0105
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0008 0.0064 0.0004 0.0000 0.0000 0.0000
0.3289 0.2513 0.2929 0.1772 0.0967 0.3435 0.5092 0.3031 0.3704
0.0021 0.0016 0.0066 0.0000 0.0000 0.0000 0.0000 0.0041 0.0142
0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0006 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0021 0.0014 0.0016 0.0004 0.0000 0.0000 0.0000 0.0000
0.0000 0.0012 0.0002 0.0000 0.0000 0.0000 0.0000 0.0012 0.0000
0.0097 0.0535 0.0296 0.0070 0.0021 0.0012 0.0156 0.0753 0.0638
0.0033 0.0152 0.0121 0.0000 0.0000 0.0000 0.0016 0.0082 0.0099
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0004 0.0072 0.0000
0.0027 0.0012 0.0000 0.0578 0.2764 0.0043 0.0086 0.0136 0.0039
0.0006 0.0023 0.0012 0.0000 0.0000 0.0000 0.0010 0.0109 0.0000
0.0074 0.0570 0.0216 0.0049 0.0000 0.0076 0.0082 0.0403 0.0202
0.0021 0.0045 0.0031 0.0000 0.0000 0.0000 0.0012 0.0078 0.0021
0.0245 0.0305 0.0794 0.0000 0.0000 0.0054 0.0210 0.0381 0.0231
0.0014 0.0000 0.0000 0.0000 0.0000 0.0012 0.0021 0.0051 0.0000
0.0033 0.0185 0.0066 0.0000 0.0000 0.0008 0.0000 0.0146 0.0000
0.0019 0.0101 0.0074 0.0103 0.0105 0.0008 0.0054 0.0066 0.0128
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0019 0.0072 0.0047 0.0047 0.0000 0.0021 0.0000 0.0263 0.0021
0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0012 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0103 0.0078 0.0099 0.0025 0.0002 0.0019 0.0126 0.0148 0.0177
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0010 0.0041 0.0000
0.0000 0.0016 0.0010 0.0000 0.0000 0.0006 0.0016 0.0051 0.0014
0.0000 0.0012 0.0000 0.0016 0.0006 0.0000 0.0004 0.0025 0.0000
0.0010 0.0027 0.0004 0.0008 0.0000 0.0002 0.0000 0.0037 0.0000
0.0000 0.0103 0.0010 0.0047 0.0023 0.0004 0.0014 0.0060 0.0012
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0012 0.0014 0.0023 0.0000 0.0000 0.0000 0.0000 0.0047 0.0064
0.0000 0.0012 0.0010 0.0000 0.0000 0.0000 0.0000 0.0021 0.0035
0.0012 0.0019 0.0006 0.0000 0.0000 0.0002 0.0031 0.0031 0.0014
0.0004 0.0000 0.0000 0.0000 0.0000 0.0025 0.0010 0.0000 0.0000
0.0041 0.0008 0.0056 0.0000 0.0000 0.0000 0.0051 0.0060 0.0088
0.0000 0.0000 0.0000 0.0000 0.0000 0.0006 0.0000 0.0019 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2830 0.0119 0.0288 0.0459 0.0146 0.1039 0.1150 0.0811 0.0451
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0010 0.0000 0.0010 0.0000 0.0006 0.0008 0.0014 0.0012
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0004 0.0292 0.0105 0.0021 0.0002 0.0012 0.0064 0.0097 0.0062
0.0033 0.0039 0.0043 0.0000 0.0000 0.0006 0.0000 0.0064 0.0091
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.1955 0.2210 0.0965 0.0010 0.0000 0.0000



1G D42
M4 M5 M6 M7 M1 M2 M3 M4 M5

0.0000 0.0000 0.0000 0.0000 0.0165 0.0099 0.0000 0.0004 0.0000
0.0000 0.0000 0.0000 0.0027 0.0000 0.0000 0.0000 0.0010 0.0000
0.0021 0.0023 0.0008 0.0037 0.0010 0.0021 0.0002 0.0016 0.0014
0.0175 0.0206 0.0179 0.0241 0.0311 0.0146 0.0169 0.0179 0.0181
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0449 0.0315 0.0412 0.0447 0.0389 0.0233 0.0387 0.0358 0.0368
0.0107 0.0093 0.0049 0.0066 0.0056 0.0074 0.0062 0.0068 0.0084
0.2354 0.2136 0.2229 0.2161 0.1788 0.1451 0.1700 0.2241 0.1743
0.0000 0.0109 0.0039 0.0058 0.0058 0.0041 0.0000 0.0000 0.0099
0.0097 0.0054 0.0033 0.0039 0.0008 0.0027 0.0082 0.0033 0.0019
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0062
0.4065 0.1126 0.1959 0.1850 0.3458 0.1844 0.2239 0.4524 0.2478
0.0080 0.0000 0.0000 0.0000 0.0000 0.0010 0.0088 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0103 0.0051 0.0000 0.0000 0.0000
0.0000 0.0006 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0054 0.0058 0.0043 0.0000 0.0031 0.0002 0.0006 0.0025
0.0000 0.0047 0.0025 0.0037 0.0000 0.0027 0.0019 0.0000 0.0025
0.0261 0.1519 0.1039 0.1029 0.0101 0.1192 0.0953 0.0220 0.1395
0.0107 0.0000 0.0000 0.0000 0.0045 0.0115 0.0123 0.0117 0.0000
0.0021 0.0047 0.0189 0.0111 0.0019 0.0066 0.0041 0.0000 0.0016
0.0023 0.0025 0.0084 0.0128 0.0062 0.0146 0.0093 0.0021 0.0062
0.0000 0.0033 0.0158 0.0043 0.0008 0.0142 0.0029 0.0019 0.0006
0.0140 0.0263 0.0311 0.0370 0.0043 0.0389 0.0181 0.0113 0.0167
0.0045 0.0027 0.0056 0.0066 0.0010 0.0169 0.0091 0.0023 0.0097
0.0305 0.0667 0.0578 0.0465 0.0282 0.0677 0.0770 0.0368 0.0494
0.0000 0.0000 0.0025 0.0095 0.0074 0.0043 0.0000 0.0000 0.0134
0.0068 0.0196 0.0148 0.0177 0.0051 0.0136 0.0158 0.0084 0.0126
0.0068 0.0239 0.0080 0.0231 0.0101 0.0255 0.0181 0.0115 0.0091
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0035 0.0438 0.0366 0.0490 0.0068 0.0459 0.0239 0.0043 0.0115
0.0000 0.0016 0.0000 0.0000 0.0004 0.0004 0.0010 0.0002 0.0014
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0134 0.0241 0.0198 0.0163 0.0093 0.0156 0.0239 0.0113 0.0189
0.0000 0.0000 0.0095 0.0000 0.0066 0.0091 0.0000 0.0000 0.0000
0.0019 0.0019 0.0086 0.0045 0.0004 0.0080 0.0056 0.0031 0.0117
0.0000 0.0045 0.0043 0.0027 0.0000 0.0006 0.0016 0.0000 0.0039
0.0008 0.0049 0.0047 0.0027 0.0000 0.0029 0.0121 0.0000 0.0078
0.0056 0.0344 0.0128 0.0037 0.0014 0.0039 0.0274 0.0016 0.0235
0.0000 0.0000 0.0000 0.0027 0.0000 0.0010 0.0045 0.0006 0.0000
0.0043 0.0054 0.0000 0.0029 0.0010 0.0019 0.0093 0.0016 0.0095
0.0021 0.0064 0.0021 0.0029 0.0000 0.0008 0.0126 0.0000 0.0076
0.0000 0.0014 0.0023 0.0074 0.0023 0.0033 0.0078 0.0021 0.0010
0.0000 0.0080 0.0072 0.0091 0.0035 0.0000 0.0000 0.0000 0.0064
0.0068 0.0000 0.0000 0.0000 0.0041 0.0086 0.0043 0.0033 0.0000
0.0000 0.0115 0.0171 0.0084 0.0000 0.0023 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0652 0.0072 0.0224 0.0167 0.1803 0.0860 0.0350 0.0669 0.0270
0.0000 0.0000 0.0000 0.0000 0.0091 0.0047 0.0000 0.0000 0.0012
0.0016 0.0035 0.0039 0.0012 0.0016 0.0000 0.0002 0.0014 0.0023
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0113 0.0097 0.0161 0.0280 0.0082 0.0117 0.0093 0.0109 0.0074
0.0111 0.0000 0.0000 0.0041 0.0000 0.0000 0.0103 0.0078 0.0068
0.0000 0.0000 0.0000 0.0000 0.0002 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000
0.0000 0.0179 0.0051 0.0012 0.0000 0.0000 0.0000 0.0000 0.0033



1G D49
M6 M7 M1 M2 M3 M4 M5 M6 M7

0.0000 0.0000 0.0095 0.0076 0.0023 0.0037 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0014 0.0000
0.0008 0.0012 0.0019 0.0008 0.0000 0.0000 0.0006 0.0000 0.0000
0.0148 0.0228 0.0222 0.0218 0.0171 0.0144 0.0128 0.0068 0.0111
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0274 0.0338 0.0445 0.0428 0.0447 0.0424 0.0247 0.0284 0.0385
0.0072 0.0082 0.0064 0.0088 0.0086 0.0105 0.0091 0.0113 0.0049
0.1930 0.1778 0.2282 0.1902 0.2029 0.2272 0.1875 0.1780 0.2270
0.0082 0.0097 0.0082 0.0080 0.0000 0.0000 0.0062 0.0082 0.0097
0.0041 0.0010 0.0008 0.0033 0.0078 0.0095 0.0033 0.0060 0.0027
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0144 0.0086 0.0000 0.0000 0.0000 0.0000 0.0000 0.0031 0.0000
0.4824 0.4970 0.3346 0.2177 0.3651 0.3698 0.2484 0.3336 0.4435
0.0000 0.0000 0.0000 0.0012 0.0163 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0033 0.0074 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0006 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0023 0.0021 0.0000 0.0014 0.0000 0.0000
0.0000 0.0000 0.0000 0.0025 0.0012 0.0000 0.0023 0.0016 0.0000
0.0300 0.0177 0.0171 0.0782 0.0595 0.0463 0.1362 0.0716 0.0136
0.0000 0.0000 0.0056 0.0117 0.0091 0.0043 0.0000 0.0000 0.0000
0.0000 0.0000 0.0058 0.0093 0.0010 0.0037 0.0041 0.0060 0.0006
0.0035 0.0037 0.0078 0.0082 0.0074 0.0113 0.0070 0.0076 0.0056
0.0000 0.0000 0.0025 0.0103 0.0000 0.0000 0.0010 0.0045 0.0000
0.0138 0.0064 0.0270 0.0278 0.0121 0.0027 0.0146 0.0311 0.0062
0.0000 0.0010 0.0062 0.0091 0.0035 0.0047 0.0136 0.0025 0.0000
0.0231 0.0274 0.0375 0.0539 0.0576 0.0593 0.0504 0.0463 0.0300
0.0078 0.0019 0.0093 0.0088 0.0000 0.0000 0.0191 0.0070 0.0039
0.0039 0.0047 0.0072 0.0132 0.0000 0.0043 0.0062 0.0113 0.0016
0.0008 0.0068 0.0167 0.0093 0.0179 0.0132 0.0128 0.0101 0.0021
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0088 0.0111 0.0144 0.0210 0.0076 0.0045 0.0204 0.0263 0.0093
0.0006 0.0006 0.0000 0.0002 0.0008 0.0000 0.0019 0.0021 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0154 0.0066 0.0099 0.0173 0.0167 0.0146 0.0191 0.0208 0.0084
0.0016 0.0037 0.0000 0.0000 0.0000 0.0000 0.0093 0.0043 0.0064
0.0025 0.0014 0.0012 0.0058 0.0029 0.0027 0.0132 0.0078 0.0033
0.0000 0.0000 0.0000 0.0010 0.0000 0.0000 0.0041 0.0012 0.0008
0.0035 0.0000 0.0033 0.0056 0.0054 0.0047 0.0177 0.0128 0.0019
0.0029 0.0012 0.0016 0.0056 0.0027 0.0021 0.0233 0.0097 0.0029
0.0000 0.0000 0.0000 0.0029 0.0027 0.0000 0.0002 0.0000 0.0000
0.0074 0.0033 0.0027 0.0019 0.0047 0.0054 0.0086 0.0051 0.0039
0.0010 0.0000 0.0000 0.0035 0.0012 0.0066 0.0107 0.0012 0.0039
0.0006 0.0019 0.0043 0.0045 0.0004 0.0031 0.0043 0.0019 0.0023
0.0113 0.0084 0.0029 0.0016 0.0000 0.0008 0.0021 0.0049 0.0078
0.0000 0.0000 0.0043 0.0121 0.0103 0.0062 0.0000 0.0000 0.0000
0.0025 0.0019 0.0000 0.0029 0.0000 0.0000 0.0023 0.0072 0.0008
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0459 0.0726 0.0846 0.0412 0.0130 0.0272 0.0111 0.0393 0.0683
0.0000 0.0000 0.0086 0.0045 0.0107 0.0107 0.0054 0.0123 0.0206
0.0016 0.0025 0.0012 0.0010 0.0037 0.0014 0.0019 0.0019 0.0023
0.0000 0.0000 0.0025 0.0004 0.0000 0.0000 0.0000 0.0000 0.0000
0.0049 0.0080 0.0060 0.0068 0.0103 0.0088 0.0084 0.0080 0.0051
0.0023 0.0043 0.0008 0.0037 0.0128 0.0101 0.0070 0.0051 0.0086
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0008 0.0008 0.0010



1G D56 1G D63
M1 M2 M3 M4 M5 M6 M7 M1 M2

0.0012 0.0049 0.0016 0.0021 0.0000 0.0000 0.0000 0.0305 0.0121
0.0000 0.0000 0.0000 0.0000 0.0016 0.0016 0.0000 0.0000 0.0000
0.0029 0.0000 0.0037 0.0027 0.0000 0.0000 0.0000 0.0012 0.0029
0.0274 0.0138 0.0235 0.0146 0.0191 0.0239 0.0325 0.0111 0.0196
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0395 0.0321 0.0506 0.0661 0.0373 0.0488 0.0373 0.0410 0.0368
0.0070 0.0099 0.0066 0.0117 0.0093 0.0080 0.0074 0.0107 0.0072
0.1597 0.2025 0.1776 0.2361 0.2050 0.2511 0.2340 0.2179 0.2190
0.0060 0.0074 0.0000 0.0000 0.0082 0.0107 0.0088 0.0093 0.0074
0.0016 0.0031 0.0084 0.0078 0.0037 0.0115 0.0054 0.0019 0.0010
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0099 0.0535 0.0134 0.0000 0.0000
0.1432 0.3431 0.2914 0.3906 0.1638 0.2173 0.1255 0.3832 0.2011
0.0000 0.0072 0.0107 0.0000 0.0000 0.0000 0.0000 0.0000 0.0006
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0006 0.0002 0.0000
0.0037 0.0000 0.0014 0.0000 0.0047 0.0000 0.0031 0.0000 0.0000
0.0027 0.0000 0.0000 0.0000 0.0029 0.0000 0.0019 0.0000 0.0000
0.0963 0.0218 0.0685 0.0107 0.1072 0.0329 0.0936 0.0043 0.0537
0.0119 0.0156 0.0105 0.0099 0.0000 0.0000 0.0000 0.0000 0.0105
0.0191 0.0014 0.0027 0.0000 0.0039 0.0000 0.0045 0.0029 0.0121
0.0193 0.0086 0.0109 0.0049 0.0144 0.0051 0.0167 0.0025 0.0138
0.0136 0.0019 0.0000 0.0000 0.0000 0.0008 0.0029 0.0000 0.0025
0.0405 0.0189 0.0161 0.0000 0.0321 0.0062 0.0255 0.0056 0.0298
0.0111 0.0037 0.0054 0.0000 0.0062 0.0025 0.0049 0.0000 0.0025
0.0502 0.0265 0.0613 0.0187 0.0595 0.0338 0.0724 0.0193 0.0582
0.0175 0.0146 0.0000 0.0000 0.0056 0.0041 0.0051 0.0023 0.0084
0.0105 0.0101 0.0051 0.0000 0.0113 0.0060 0.0097 0.0060 0.0086
0.0243 0.0138 0.0189 0.0066 0.0163 0.0078 0.0216 0.0060 0.0226
0.0060 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0375 0.0138 0.0091 0.0000 0.0158 0.0183 0.0430 0.0035 0.0216
0.0000 0.0010 0.0012 0.0000 0.0025 0.0000 0.0031 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0253 0.0103 0.0206 0.0068 0.0356 0.0228 0.0263 0.0043 0.0212
0.0016 0.0012 0.0000 0.0000 0.0060 0.0066 0.0076 0.0000 0.0008
0.0066 0.0027 0.0070 0.0021 0.0121 0.0051 0.0103 0.0000 0.0029
0.0014 0.0000 0.0000 0.0000 0.0033 0.0000 0.0012 0.0000 0.0021
0.0023 0.0016 0.0070 0.0016 0.0064 0.0021 0.0099 0.0000 0.0072
0.0193 0.0002 0.0054 0.0027 0.0373 0.0039 0.0078 0.0000 0.0082
0.0047 0.0000 0.0037 0.0000 0.0074 0.0000 0.0000 0.0000 0.0000
0.0039 0.0025 0.0047 0.0025 0.0121 0.0035 0.0099 0.0000 0.0072
0.0029 0.0008 0.0033 0.0000 0.0097 0.0039 0.0033 0.0000 0.0029
0.0019 0.0033 0.0008 0.0021 0.0016 0.0029 0.0035 0.0021 0.0023
0.0027 0.0000 0.0008 0.0051 0.0033 0.0027 0.0012 0.0000 0.0008
0.0049 0.0152 0.0014 0.0185 0.0000 0.0000 0.0000 0.0029 0.0060
0.0025 0.0000 0.0000 0.0000 0.0076 0.0031 0.0047 0.0000 0.0021
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0424 0.1076 0.0276 0.0451 0.0158 0.0681 0.0342 0.1527 0.0677
0.0080 0.0200 0.0743 0.0912 0.0103 0.0455 0.0154 0.0307 0.0416
0.0006 0.0016 0.0000 0.0014 0.0035 0.0023 0.0021 0.0006 0.0016
0.0006 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0206 0.0070 0.0078 0.0025 0.0150 0.0056 0.0115 0.0054 0.0091
0.0068 0.0016 0.0119 0.0031 0.0123 0.0171 0.0088 0.0000 0.0023
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0012 0.0000



1G D70
M3 M4 M5 M6 M7 M1 M2 M3 M4

0.0021 0.0060 0.0000 0.0000 0.0000 0.0010 0.0019 0.0008 0.0074
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0016 0.0000
0.0035 0.0031 0.0010 0.0000 0.0012 0.0000 0.0014 0.0033 0.0045
0.0270 0.0154 0.0158 0.0187 0.0171 0.0231 0.0148 0.0208 0.0128
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0442 0.0554 0.0276 0.0329 0.0276 0.0515 0.0473 0.0393 0.0480
0.0109 0.0088 0.0084 0.0088 0.0080 0.0121 0.0088 0.0084 0.0115
0.1807 0.2498 0.1611 0.2190 0.1706 0.2801 0.2194 0.1739 0.2416
0.0000 0.0000 0.0054 0.0095 0.0049 0.0115 0.0078 0.0000 0.0000
0.0167 0.0080 0.0004 0.0023 0.0010 0.0054 0.0054 0.0072 0.0062
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0029 0.0000 0.0000 0.0000 0.0000 0.0000
0.3013 0.4355 0.2132 0.2068 0.4130 0.2951 0.1702 0.1091 0.3900
0.0029 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0006 0.0000
0.0029 0.0000 0.0010 0.0004 0.0008 0.0000 0.0004 0.0014 0.0000
0.0014 0.0000 0.0019 0.0002 0.0012 0.0000 0.0000 0.0031 0.0000
0.0809 0.0183 0.0850 0.0303 0.0113 0.0261 0.0636 0.1325 0.0307
0.0103 0.0097 0.0000 0.0000 0.0000 0.0082 0.0165 0.0119 0.0101
0.0000 0.0000 0.0039 0.0064 0.0039 0.0037 0.0132 0.0043 0.0000
0.0010 0.0051 0.0235 0.0142 0.0019 0.0109 0.0202 0.0126 0.0058
0.0029 0.0000 0.0029 0.0027 0.0008 0.0006 0.0086 0.0027 0.0000
0.0239 0.0023 0.0354 0.0300 0.0136 0.0136 0.0276 0.0245 0.0051
0.0016 0.0014 0.0062 0.0000 0.0016 0.0000 0.0025 0.0113 0.0000
0.0687 0.0370 0.0642 0.0290 0.0175 0.0261 0.0692 0.0815 0.0311
0.0000 0.0000 0.0066 0.0078 0.0000 0.0064 0.0235 0.0000 0.0000
0.0058 0.0000 0.0107 0.0121 0.0060 0.0080 0.0136 0.0082 0.0000
0.0220 0.0119 0.0169 0.0070 0.0078 0.0146 0.0226 0.0331 0.0097
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0025 0.0000 0.0000
0.0082 0.0027 0.0237 0.0282 0.0058 0.0041 0.0241 0.0220 0.0033
0.0019 0.0002 0.0010 0.0006 0.0000 0.0000 0.0000 0.0035 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0177 0.0066 0.0278 0.0224 0.0074 0.0062 0.0362 0.0362 0.0045
0.0000 0.0000 0.0068 0.0051 0.0000 0.0000 0.0000 0.0000 0.0000
0.0051 0.0016 0.0093 0.0062 0.0045 0.0000 0.0029 0.0163 0.0023
0.0023 0.0000 0.0021 0.0000 0.0014 0.0000 0.0000 0.0025 0.0000
0.0000 0.0025 0.0045 0.0033 0.0000 0.0012 0.0049 0.0086 0.0019
0.0068 0.0014 0.0222 0.0047 0.0054 0.0016 0.0062 0.0181 0.0023
0.0047 0.0000 0.0051 0.0000 0.0000 0.0000 0.0000 0.0068 0.0000
0.0027 0.0056 0.0019 0.0033 0.0000 0.0000 0.0080 0.0084 0.0035
0.0019 0.0000 0.0043 0.0023 0.0000 0.0000 0.0019 0.0037 0.0019
0.0012 0.0029 0.0019 0.0035 0.0023 0.0033 0.0019 0.0019 0.0027
0.0035 0.0012 0.0014 0.0066 0.0037 0.0033 0.0000 0.0078 0.0000
0.0037 0.0039 0.0000 0.0000 0.0000 0.0031 0.0051 0.0082 0.0084
0.0000 0.0000 0.0080 0.0021 0.0021 0.0000 0.0000 0.0006 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0288 0.0375 0.0745 0.1692 0.1455 0.0741 0.0335 0.0253 0.0568
0.0422 0.0185 0.0292 0.0346 0.0599 0.0329 0.0196 0.0134 0.0399
0.0019 0.0014 0.0006 0.0043 0.0016 0.0016 0.0010 0.0021 0.0006
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0004 0.0000 0.0000
0.0076 0.0076 0.0091 0.0064 0.0070 0.0095 0.0097 0.0086 0.0086
0.0035 0.0000 0.0101 0.0029 0.0025 0.0000 0.0086 0.0111 0.0056
0.0000 0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0012 0.0000 0.0000 0.0006 0.0000 0.0000 0.0016 0.0004 0.0000



Native microbiota, multiple gavage (3G)
3G D4

M5 M6 M7 M1 M2 M3 M4 M5 M6
0.0000 0.0000 0.0000 0.0403 0.0556 0.0261 0.0218 0.0158 0.0095
0.0000 0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0084 0.0158 0.0175 0.0109 0.0204 0.0088 0.0136 0.0101 0.0119
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0545 0.0335 0.0609 0.0196 0.0282 0.0288 0.0298 0.0432 0.0303
0.0148 0.0101 0.0099 0.0037 0.0068 0.0080 0.0103 0.0084 0.0074
0.2927 0.2085 0.3116 0.1780 0.2286 0.3097 0.2768 0.3470 0.2900
0.0115 0.0115 0.0171 0.0000 0.0016 0.0119 0.0014 0.0000 0.0074
0.0074 0.0051 0.0060 0.0000 0.0000 0.0023 0.0023 0.0010 0.0021
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0043 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.3721 0.3830 0.3295 0.1618 0.1202 0.0988 0.1657 0.1607 0.0720
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0047 0.0019 0.0041 0.0039 0.0023 0.0010
0.0006 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0179 0.0309 0.0043 0.0016 0.0111 0.0156 0.0105 0.0049 0.0545
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0072 0.0064 0.0000 0.0000 0.0000 0.0000 0.0008 0.0000 0.0014
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0023
0.0060 0.0235 0.0072 0.0179 0.0146 0.0208 0.0171 0.0109 0.0794
0.0000 0.0000 0.0000 0.0006 0.0021 0.0029 0.0021 0.0027 0.0140
0.0183 0.0249 0.0115 0.0000 0.0000 0.0054 0.0029 0.0006 0.0171
0.0000 0.0047 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0010
0.0062 0.0076 0.0066 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0035 0.0058 0.0054 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0043 0.0212 0.0019 0.0043 0.0051 0.0062 0.0138 0.0016 0.0272
0.0000 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0099 0.0051 0.0121 0.0093 0.0039 0.0045
0.0051 0.0097 0.0142 0.0000 0.0008 0.0051 0.0051 0.0008 0.0070
0.0066 0.0000 0.0000 0.0212 0.0183 0.0128 0.0193 0.0161 0.0307
0.0000 0.0031 0.0000 0.0000 0.0000 0.0000 0.0004 0.0000 0.0054
0.0000 0.0019 0.0012 0.0000 0.0004 0.0006 0.0012 0.0004 0.0031
0.0000 0.0014 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0021 0.0043 0.0025 0.0000 0.0000 0.0000 0.0000 0.0008 0.0016
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0014 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0021 0.0016 0.0008 0.0000 0.0000 0.0000 0.0012 0.0000
0.0010 0.0016 0.0031 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0058 0.0056 0.0082 0.0008 0.0000 0.0023 0.0012 0.0280 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0023 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0006
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0393 0.0881 0.0638 0.3779 0.3390 0.3038 0.2857 0.2225 0.2140
0.0475 0.0403 0.0459 0.0235 0.0189 0.0241 0.0206 0.0296 0.0128
0.0023 0.0012 0.0025 0.0004 0.0000 0.0006 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0142 0.0031 0.0117 0.0000 0.0000 0.0000 0.0000 0.0000 0.0008
0.0037 0.0023 0.0043 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0885 0.0696 0.0342 0.0558 0.0393 0.0321



3G D7 3G D14
M7 M1 M2 M3 M4 M5 M6 M7 M1

0.0130 0.0033 0.0027 0.0008 0.0132 0.0012 0.0006 0.0198 0.0000
0.0000 0.0008 0.0006 0.0000 0.0002 0.0000 0.0000 0.0000 0.0012
0.0000 0.0016 0.0006 0.0008 0.0000 0.0000 0.0000 0.0008 0.0010
0.0078 0.0167 0.0099 0.0123 0.0109 0.0054 0.0000 0.0084 0.0039
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0418 0.0405 0.0562 0.0624 0.0370 0.0558 0.0255 0.0282 0.0566
0.0062 0.0072 0.0097 0.0130 0.0062 0.0183 0.0000 0.0029 0.0088
0.3305 0.2179 0.3289 0.4312 0.2153 0.4766 0.1955 0.1756 0.2700
0.0000 0.0029 0.0084 0.0150 0.0076 0.0220 0.0000 0.0035 0.0136
0.0014 0.0004 0.0010 0.0023 0.0014 0.0016 0.0000 0.0012 0.0021
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2428 0.1511 0.2042 0.2101 0.3237 0.2359 0.0060 0.2005 0.5106
0.0000 0.0000 0.0000 0.0008 0.0006 0.0000 0.0000 0.0008 0.0070
0.0021 0.0025 0.0021 0.0000 0.0012 0.0000 0.0000 0.0027 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0016 0.0000 0.0000 0.0000 0.0000 0.0021 0.0006 0.0000
0.0000 0.0014 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0123 0.0558 0.0091 0.0165 0.0117 0.0025 0.0000 0.0764 0.0029
0.0000 0.0041 0.0010 0.0000 0.0025 0.0000 0.0000 0.0027 0.0004
0.0000 0.0010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0029 0.0000
0.0000 0.0049 0.0027 0.0056 0.0035 0.0000 0.2968 0.0130 0.0033
0.0000 0.0025 0.0012 0.0004 0.0000 0.0000 0.0000 0.0101 0.0000
0.0113 0.0788 0.0130 0.0119 0.0191 0.0158 0.0000 0.0482 0.0076
0.0021 0.0130 0.0000 0.0037 0.0033 0.0000 0.0000 0.0097 0.0010
0.0027 0.0772 0.0282 0.0309 0.0249 0.0179 0.0000 0.1157 0.0156
0.0000 0.0000 0.0027 0.0016 0.0000 0.0000 0.0000 0.0000 0.0029
0.0000 0.0130 0.0035 0.0019 0.0056 0.0023 0.0000 0.0185 0.0041
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0008
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0037 0.0235 0.0072 0.0130 0.0064 0.0000 0.0023 0.0358 0.0008
0.0000 0.0000 0.0002 0.0002 0.0000 0.0000 0.0000 0.0008 0.0002
0.0039 0.0000 0.0004 0.0000 0.0000 0.0000 0.0000 0.0016 0.0000
0.0019 0.0156 0.0058 0.0134 0.0056 0.0088 0.0010 0.0161 0.0051
0.0284 0.0196 0.0235 0.0263 0.0216 0.0208 0.0000 0.0338 0.0000
0.0000 0.0062 0.0000 0.0010 0.0006 0.0000 0.0000 0.0054 0.0000
0.0002 0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0004 0.0000
0.0006 0.0008 0.0006 0.0006 0.0008 0.0000 0.0004 0.0047 0.0000
0.0004 0.0056 0.0008 0.0051 0.0014 0.0014 0.0109 0.0054 0.0004
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0008
0.0000 0.0000 0.0008 0.0004 0.0029 0.0008 0.0000 0.0004 0.0008
0.0383 0.0010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0006 0.0000
0.0023 0.0000 0.0000 0.0000 0.0008 0.0000 0.0000 0.0000 0.0078
0.0000 0.0047 0.0010 0.0025 0.0012 0.0016 0.0000 0.0058 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1247 0.1519 0.1749 0.0356 0.1994 0.0257 0.0000 0.0370 0.0231
0.0152 0.0033 0.0082 0.0228 0.0058 0.0047 0.0000 0.0152 0.0051
0.0000 0.0008 0.0006 0.0031 0.0000 0.0010 0.0000 0.0014 0.0008
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0004 0.0006
0.0000 0.0126 0.0021 0.0019 0.0016 0.0006 0.0000 0.0037 0.0010
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0004 0.0000
0.0000 0.0000 0.0016 0.0010 0.0004 0.0010 0.0000 0.0029 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0362 0.0222 0.0265 0.0088 0.0333 0.0097 0.2643 0.0136 0.0021



3G D21
M2 M3 M4 M5 M6 M7 M1 M2 M3

0.0000 0.0006 0.0033 0.0000 0.0000 0.0000 0.0002 0.0000 0.0000
0.0000 0.0060 0.0021 0.0000 0.0033 0.0000 0.0140 0.0070 0.0021
0.0000 0.0004 0.0000 0.0000 0.0008 0.0004 0.0000 0.0000 0.0000
0.0144 0.0062 0.0066 0.0093 0.0064 0.0101 0.0117 0.0074 0.0033
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0689 0.0564 0.0521 0.0587 0.0496 0.0403 0.0580 0.0700 0.0473
0.0082 0.0080 0.0099 0.0062 0.0095 0.0076 0.0062 0.0093 0.0066
0.3001 0.2842 0.3108 0.2883 0.3217 0.2035 0.3005 0.3515 0.3569
0.0196 0.0136 0.0150 0.0091 0.0187 0.0012 0.0039 0.0070 0.0123
0.0008 0.0021 0.0027 0.0070 0.0035 0.0004 0.0016 0.0014 0.0025
0.0000 0.0000 0.0000 0.0016 0.0021 0.0012 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0084 0.0078 0.0016 0.0000 0.0000 0.0000
0.4694 0.1367 0.4149 0.4332 0.3750 0.2105 0.2614 0.3626 0.4149
0.0033 0.0021 0.0101 0.0027 0.0070 0.0019 0.0004 0.0066 0.0043
0.0000 0.0045 0.0056 0.0000 0.0000 0.0000 0.0000 0.0000 0.0165
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0029 0.0000 0.0000 0.0000 0.0023 0.0029 0.0002 0.0000
0.0000 0.0008 0.0000 0.0000 0.0000 0.0012 0.0006 0.0000 0.0000
0.0047 0.0737 0.0035 0.0027 0.0115 0.0895 0.0506 0.0103 0.0070
0.0025 0.0072 0.0000 0.0000 0.0021 0.0012 0.0126 0.0019 0.0002
0.0000 0.0047 0.0000 0.0010 0.0000 0.0049 0.0000 0.0012 0.0000
0.0006 0.0099 0.0027 0.0037 0.0097 0.0161 0.0027 0.0045 0.0016
0.0000 0.0060 0.0000 0.0000 0.0000 0.0086 0.0006 0.0000 0.0000
0.0099 0.0391 0.0093 0.0138 0.0175 0.0263 0.0463 0.0156 0.0101
0.0000 0.0156 0.0000 0.0000 0.0049 0.0202 0.0086 0.0000 0.0014
0.0068 0.0726 0.0245 0.0220 0.0119 0.0731 0.0506 0.0245 0.0084
0.0019 0.0148 0.0035 0.0027 0.0008 0.0165 0.0000 0.0086 0.0012
0.0000 0.0171 0.0062 0.0037 0.0070 0.0278 0.0243 0.0080 0.0058
0.0033 0.0206 0.0008 0.0000 0.0000 0.0109 0.0021 0.0043 0.0025
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0012 0.0321 0.0027 0.0010 0.0070 0.0531 0.0115 0.0074 0.0004
0.0004 0.0002 0.0000 0.0000 0.0002 0.0004 0.0016 0.0000 0.0000
0.0000 0.0012 0.0014 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0049 0.0140 0.0047 0.0072 0.0049 0.0231 0.0088 0.0062 0.0056
0.0000 0.0012 0.0066 0.0056 0.0000 0.0006 0.0045 0.0000 0.0014
0.0000 0.0037 0.0000 0.0000 0.0000 0.0025 0.0000 0.0000 0.0006
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0039 0.0000 0.0000 0.0010 0.0033 0.0000 0.0019 0.0000
0.0008 0.0082 0.0010 0.0019 0.0000 0.0158 0.0062 0.0010 0.0000
0.0000 0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0006 0.0049 0.0012 0.0004 0.0019 0.0035 0.0000 0.0008 0.0000
0.0000 0.0023 0.0000 0.0010 0.0004 0.0014 0.0010 0.0000 0.0000
0.0006 0.0010 0.0010 0.0010 0.0016 0.0000 0.0006 0.0000 0.0004
0.0008 0.0000 0.0000 0.0000 0.0016 0.0000 0.0010 0.0000 0.0004
0.0039 0.0029 0.0072 0.0064 0.0109 0.0029 0.0167 0.0123 0.0037
0.0000 0.0012 0.0000 0.0000 0.0008 0.0000 0.0008 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0119 0.0021 0.0136 0.0235 0.0222 0.0163 0.0033 0.0177 0.0072
0.0062 0.0152 0.0391 0.0000 0.0000 0.0000 0.0000 0.0000 0.0315
0.0006 0.0014 0.0006 0.0012 0.0019 0.0002 0.0004 0.0008 0.0021
0.0021 0.0010 0.0000 0.0037 0.0008 0.0025 0.0008 0.0000 0.0025
0.0031 0.0187 0.0000 0.0031 0.0035 0.0173 0.0179 0.0049 0.0000
0.0004 0.0008 0.0035 0.0000 0.0006 0.0000 0.0008 0.0016 0.0064
0.0000 0.0000 0.0000 0.0006 0.0000 0.0010 0.0031 0.0010 0.0002
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0062 0.0249 0.0080 0.0101 0.0091 0.0037 0.0035 0.0008 0.0161



3G D28
M4 M5 M6 M7 M1 M2 M3 M4 M5

0.0000 0.0000 0.0000 0.0004 0.0006 0.0000 0.0000 0.0000 0.0000
0.0068 0.0076 0.0045 0.0076 0.0037 0.0021 0.0111 0.0000 0.0023
0.0006 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0128 0.0086 0.0047 0.0101 0.0060 0.0039 0.0049 0.0138 0.0062
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0681 0.0661 0.0957 0.0632 0.0698 0.0562 0.0410 0.0589 0.0549
0.0025 0.0066 0.0091 0.0101 0.0072 0.0068 0.0078 0.0062 0.0062
0.2056 0.2338 0.3628 0.2797 0.3159 0.2764 0.2404 0.2612 0.2289
0.0025 0.0027 0.0148 0.0041 0.0084 0.0103 0.0037 0.0068 0.0097
0.0012 0.0008 0.0006 0.0014 0.0000 0.0012 0.0049 0.0002 0.0006
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0076
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0111
0.4435 0.2040 0.1544 0.1848 0.4225 0.4954 0.2552 0.4100 0.4659
0.0047 0.0002 0.0041 0.0006 0.0037 0.0021 0.0000 0.0049 0.0064
0.0134 0.0000 0.0000 0.0000 0.0000 0.0000 0.0113 0.0198 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0002 0.0019 0.0000 0.0021 0.0000 0.0000 0.0029 0.0000 0.0000
0.0000 0.0019 0.0006 0.0021 0.0000 0.0000 0.0008 0.0000 0.0000
0.0121 0.0772 0.0335 0.0543 0.0054 0.0027 0.0525 0.0027 0.0134
0.0037 0.0054 0.0012 0.0158 0.0025 0.0025 0.0066 0.0014 0.0041
0.0000 0.0010 0.0000 0.0000 0.0000 0.0000 0.0008 0.0000 0.0004
0.0023 0.0056 0.0060 0.0000 0.0000 0.0000 0.0010 0.0000 0.0101
0.0000 0.0029 0.0025 0.0027 0.0000 0.0000 0.0023 0.0000 0.0000
0.0179 0.0790 0.0407 0.0549 0.0111 0.0054 0.0348 0.0068 0.0068
0.0004 0.0014 0.0041 0.0088 0.0014 0.0014 0.0056 0.0004 0.0023
0.0294 0.0451 0.0630 0.0819 0.0177 0.0161 0.0912 0.0243 0.0401
0.0019 0.0082 0.0076 0.0078 0.0008 0.0049 0.0000 0.0000 0.0140
0.0086 0.0239 0.0093 0.0385 0.0072 0.0072 0.0140 0.0039 0.0033
0.0029 0.0204 0.0084 0.0158 0.0021 0.0016 0.0200 0.0023 0.0097
0.0000 0.0025 0.0000 0.0086 0.0000 0.0000 0.0091 0.0000 0.0000
0.0068 0.0502 0.0134 0.0228 0.0035 0.0035 0.0072 0.0021 0.0047
0.0002 0.0000 0.0010 0.0000 0.0000 0.0002 0.0004 0.0000 0.0012
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0045 0.0099 0.0158 0.0084 0.0054 0.0037 0.0064 0.0027 0.0093
0.0084 0.0012 0.0000 0.0080 0.0043 0.0000 0.0027 0.0095 0.0107
0.0000 0.0008 0.0019 0.0000 0.0000 0.0000 0.0012 0.0000 0.0000
0.0002 0.0006 0.0000 0.0000 0.0006 0.0000 0.0000 0.0004 0.0000
0.0004 0.0000 0.0016 0.0000 0.0000 0.0004 0.0016 0.0000 0.0014
0.0008 0.0060 0.0062 0.0033 0.0014 0.0000 0.0031 0.0000 0.0000
0.0000 0.0010 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0027 0.0016 0.0016 0.0000 0.0000 0.0000 0.0000 0.0000
0.0012 0.0010 0.0012 0.0006 0.0014 0.0010 0.0016 0.0006 0.0004
0.0002 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0000 0.0000
0.0181 0.0111 0.0196 0.0080 0.0105 0.0119 0.0144 0.0208 0.0132
0.0000 0.0010 0.0002 0.0037 0.0012 0.0000 0.0019 0.0008 0.0016
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0045 0.0023 0.0019 0.0006 0.0198 0.0278 0.0023 0.0095 0.0058
0.0218 0.0000 0.0000 0.0000 0.0000 0.0000 0.0265 0.0467 0.0000
0.0016 0.0008 0.0033 0.0004 0.0012 0.0008 0.0000 0.0023 0.0006
0.0021 0.0016 0.0012 0.0039 0.0012 0.0006 0.0058 0.0039 0.0006
0.0068 0.0292 0.0080 0.0177 0.0016 0.0025 0.0338 0.0029 0.0037
0.0025 0.0000 0.0006 0.0008 0.0008 0.0016 0.0027 0.0033 0.0008
0.0060 0.0000 0.0014 0.0027 0.0016 0.0099 0.0045 0.0029 0.0012
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0490 0.0068 0.0111 0.0012 0.0004 0.0000 0.0317 0.0410 0.0058



3G D35
M6 M7 M1 M2 M3 M4 M5 M6 M7

0.0000 0.0000 0.0000 0.0000 0.0047 0.0115 0.0000 0.0000 0.0000
0.0051 0.0049 0.0000 0.0000 0.0025 0.0004 0.0000 0.0000 0.0000
0.0004 0.0000 0.0000 0.0004 0.0021 0.0019 0.0006 0.0016 0.0012
0.0091 0.0062 0.0146 0.0144 0.0263 0.0226 0.0163 0.0247 0.0255
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0745 0.0519 0.0354 0.0290 0.0307 0.0208 0.0342 0.0407 0.0403
0.0051 0.0016 0.0049 0.0082 0.0058 0.0068 0.0027 0.0070 0.0082
0.2334 0.2342 0.1858 0.1509 0.1515 0.1155 0.1803 0.2027 0.2019
0.0086 0.0070 0.0000 0.0058 0.0000 0.0045 0.0051 0.0056 0.0047
0.0000 0.0000 0.0016 0.0033 0.0021 0.0029 0.0016 0.0031 0.0012
0.0010 0.0012 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0012 0.0019 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.5020 0.5839 0.1525 0.3807 0.3359 0.4489 0.4077 0.2562 0.2422
0.0060 0.0008 0.0000 0.0033 0.0002 0.0037 0.0000 0.0056 0.0000
0.0000 0.0000 0.0000 0.0000 0.0072 0.0045 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0033 0.0019 0.0045 0.0000 0.0010 0.0016 0.0029
0.0000 0.0000 0.0031 0.0000 0.0016 0.0000 0.0000 0.0000 0.0029
0.0099 0.0029 0.0836 0.0564 0.0722 0.0642 0.0418 0.0661 0.0486
0.0008 0.0019 0.0150 0.0177 0.0154 0.0058 0.0060 0.0064 0.0228
0.0000 0.0000 0.0014 0.0016 0.0000 0.0035 0.0000 0.0086 0.0012
0.0000 0.0000 0.0142 0.0000 0.0000 0.0000 0.0000 0.0049 0.0021
0.0000 0.0000 0.0047 0.0021 0.0056 0.0021 0.0016 0.0027 0.0064
0.0080 0.0035 0.0274 0.0165 0.0327 0.0084 0.0272 0.0202 0.0278
0.0000 0.0014 0.0146 0.0082 0.0121 0.0091 0.0115 0.0066 0.0175
0.0274 0.0031 0.0741 0.0358 0.0630 0.0521 0.0309 0.0440 0.0430
0.0000 0.0002 0.0220 0.0128 0.0014 0.0000 0.0136 0.0000 0.0027
0.0049 0.0064 0.0148 0.0076 0.0095 0.0051 0.0068 0.0056 0.0152
0.0045 0.0000 0.0144 0.0099 0.0076 0.0047 0.0107 0.0103 0.0171
0.0000 0.0000 0.0117 0.0014 0.0084 0.0000 0.0033 0.0000 0.0084
0.0002 0.0006 0.0535 0.0134 0.0144 0.0023 0.0222 0.0078 0.0206
0.0000 0.0000 0.0045 0.0031 0.0008 0.0000 0.0014 0.0008 0.0014
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0054 0.0006 0.0375 0.0329 0.0146 0.0136 0.0202 0.0175 0.0231
0.0000 0.0021 0.0064 0.0027 0.0051 0.0000 0.0068 0.0105 0.0119
0.0000 0.0000 0.0082 0.0019 0.0033 0.0064 0.0023 0.0051 0.0006
0.0000 0.0000 0.0000 0.0010 0.0037 0.0000 0.0014 0.0037 0.0031
0.0000 0.0002 0.0074 0.0049 0.0021 0.0039 0.0039 0.0140 0.0064
0.0006 0.0039 0.0150 0.0076 0.0076 0.0054 0.0109 0.0173 0.0189
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0019 0.0000 0.0000 0.0037 0.0000 0.0006 0.0000
0.0000 0.0000 0.0051 0.0041 0.0000 0.0012 0.0012 0.0025 0.0000
0.0002 0.0006 0.0019 0.0014 0.0016 0.0008 0.0012 0.0021 0.0033
0.0000 0.0000 0.0000 0.0010 0.0010 0.0000 0.0010 0.0045 0.0041
0.0099 0.0021 0.0247 0.0231 0.0202 0.0167 0.0212 0.0381 0.0282
0.0000 0.0019 0.0119 0.0068 0.0054 0.0051 0.0060 0.0054 0.0130
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0084 0.0105 0.0080 0.0103 0.0117 0.0181 0.0078 0.0054 0.0031
0.0000 0.0000 0.0000 0.0000 0.0171 0.0158 0.0000 0.0000 0.0000
0.0010 0.0008 0.0004 0.0016 0.0025 0.0023 0.0027 0.0041 0.0019
0.0072 0.0041 0.0021 0.0076 0.0014 0.0058 0.0012 0.0041 0.0047
0.0058 0.0093 0.0103 0.0074 0.0173 0.0033 0.0109 0.0056 0.0189
0.0021 0.0002 0.0000 0.0088 0.0066 0.0128 0.0035 0.0093 0.0068
0.0031 0.0002 0.0132 0.0086 0.0058 0.0086 0.0091 0.0187 0.0068
0.0000 0.0000 0.0000 0.0002 0.0000 0.0000 0.0000 0.0002 0.0000
0.0047 0.0068 0.0000 0.0002 0.0113 0.0078 0.0000 0.0000 0.0014



3G D42 3G D49
M1 M2 M3 M4 M5 M6 M7 M1 M2

0.0000 0.0000 0.0014 0.0049 0.0000 0.0000 0.0000 0.0000 0.0025
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0012
0.0000 0.0023 0.0019 0.0019 0.0000 0.0000 0.0000 0.0000 0.0000
0.0093 0.0235 0.0214 0.0204 0.0335 0.0241 0.0251 0.0105 0.0175
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0317 0.0183 0.0459 0.0556 0.0560 0.0531 0.0445 0.0327 0.0331
0.0045 0.0051 0.0107 0.0121 0.0152 0.0123 0.0099 0.0117 0.0058
0.1832 0.1103 0.1644 0.2593 0.2542 0.1990 0.2334 0.1725 0.2122
0.0051 0.0078 0.0043 0.0099 0.0101 0.0064 0.0093 0.0074 0.0064
0.0023 0.0000 0.0060 0.0031 0.0023 0.0014 0.0014 0.0019 0.0010
0.0000 0.0000 0.0000 0.0000 0.0043 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0214 0.0144 0.0132 0.0000 0.0000
0.4028 0.4801 0.1743 0.1967 0.2002 0.3470 0.2863 0.1644 0.4046
0.0000 0.0107 0.0004 0.0012 0.0008 0.0056 0.0045 0.0000 0.0051
0.0016 0.0012 0.0047 0.0033 0.0000 0.0006 0.0000 0.0029 0.0091
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0012 0.0006 0.0051 0.0019 0.0000 0.0014 0.0000 0.0023 0.0000
0.0000 0.0000 0.0037 0.0000 0.0000 0.0000 0.0000 0.0014 0.0002
0.0352 0.0451 0.1122 0.0370 0.0338 0.0381 0.0231 0.0836 0.0066
0.0117 0.0163 0.0138 0.0187 0.0060 0.0101 0.0134 0.0146 0.0082
0.0000 0.0012 0.0000 0.0025 0.0000 0.0008 0.0027 0.0027 0.0025
0.0029 0.0000 0.0000 0.0000 0.0119 0.0103 0.0016 0.0051 0.0041
0.0023 0.0000 0.0027 0.0033 0.0029 0.0000 0.0010 0.0068 0.0016
0.0198 0.0202 0.0340 0.0218 0.0163 0.0255 0.0226 0.0177 0.0148
0.0010 0.0045 0.0165 0.0029 0.0060 0.0045 0.0049 0.0158 0.0088
0.0453 0.0329 0.0850 0.0609 0.0412 0.0463 0.0477 0.0860 0.0373
0.0134 0.0066 0.0000 0.0121 0.0243 0.0000 0.0021 0.0249 0.0066
0.0064 0.0054 0.0179 0.0117 0.0119 0.0099 0.0105 0.0156 0.0058
0.0025 0.0054 0.0119 0.0115 0.0117 0.0109 0.0058 0.0136 0.0150
0.0000 0.0000 0.0000 0.0000 0.0056 0.0014 0.0041 0.0000 0.0023
0.0204 0.0056 0.0204 0.0101 0.0344 0.0257 0.0097 0.0391 0.0051
0.0002 0.0021 0.0035 0.0031 0.0008 0.0000 0.0012 0.0045 0.0014
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0156 0.0158 0.0397 0.0130 0.0080 0.0121 0.0202 0.0385 0.0261
0.0045 0.0000 0.0000 0.0105 0.0070 0.0000 0.0082 0.0000 0.0072
0.0021 0.0019 0.0000 0.0000 0.0029 0.0019 0.0010 0.0128 0.0010
0.0000 0.0004 0.0000 0.0023 0.0000 0.0014 0.0000 0.0000 0.0000
0.0045 0.0039 0.0000 0.0049 0.0105 0.0029 0.0060 0.0177 0.0029
0.0099 0.0000 0.0274 0.0074 0.0064 0.0049 0.0158 0.0224 0.0097
0.0000 0.0000 0.0035 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0025 0.0000 0.0000 0.0000 0.0039 0.0031 0.0000 0.0000 0.0000
0.0033 0.0000 0.0111 0.0039 0.0070 0.0000 0.0012 0.0025 0.0016
0.0008 0.0010 0.0010 0.0025 0.0043 0.0016 0.0031 0.0027 0.0021
0.0010 0.0023 0.0000 0.0000 0.0000 0.0012 0.0019 0.0010 0.0016
0.0206 0.0259 0.0148 0.0331 0.0204 0.0239 0.0552 0.0132 0.0216
0.0074 0.0035 0.0043 0.0054 0.0066 0.0051 0.0047 0.0105 0.0023
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0418 0.0840 0.0082 0.0177 0.0086 0.0070 0.0000 0.0056 0.0119
0.0000 0.0000 0.0200 0.0243 0.0000 0.0000 0.0000 0.0091 0.0068
0.0025 0.0014 0.0004 0.0045 0.0023 0.0010 0.0058 0.0006 0.0006
0.0010 0.0029 0.0012 0.0025 0.0019 0.0027 0.0051 0.0054 0.0016
0.0025 0.0043 0.0150 0.0082 0.0123 0.0080 0.0035 0.0128 0.0076
0.0047 0.0043 0.0119 0.0031 0.0086 0.0091 0.0049 0.0023 0.0109
0.0105 0.0091 0.0012 0.0109 0.0058 0.0031 0.0212 0.0070 0.0051
0.0010 0.0000 0.0000 0.0010 0.0012 0.0000 0.0000 0.0002 0.0000
0.0000 0.0000 0.0111 0.0183 0.0014 0.0000 0.0000 0.0000 0.0008



3G D56
M3 M4 M5 M6 M7 M1 M2 M3 M4

0.0051 0.0047 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0010 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0004 0.0006 0.0021 0.0023 0.0000 0.0014 0.0002 0.0010
0.0107 0.0130 0.0163 0.0173 0.0163 0.0216 0.0138 0.0136 0.0171
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0309 0.0459 0.0391 0.0352 0.0344 0.0420 0.0420 0.0313 0.0440
0.0080 0.0103 0.0084 0.0051 0.0072 0.0105 0.0082 0.0066 0.0095
0.1496 0.2299 0.2087 0.1478 0.2031 0.2361 0.2307 0.1700 0.2089
0.0049 0.0091 0.0080 0.0060 0.0088 0.0086 0.0051 0.0097 0.0062
0.0039 0.0039 0.0012 0.0023 0.0008 0.0039 0.0023 0.0039 0.0029
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0068 0.0037 0.0054 0.0000 0.0000 0.0000 0.0000
0.4260 0.2813 0.4042 0.2391 0.5172 0.3021 0.4651 0.3997 0.3418
0.0066 0.0008 0.0080 0.0019 0.0021 0.0000 0.0000 0.0000 0.0010
0.0121 0.0095 0.0035 0.0008 0.0000 0.0000 0.0074 0.0093 0.0109
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0006
0.0000 0.0000 0.0014 0.0049 0.0006 0.0000 0.0000 0.0002 0.0021
0.0000 0.0000 0.0000 0.0041 0.0000 0.0000 0.0000 0.0000 0.0016
0.0554 0.0397 0.0140 0.1023 0.0156 0.0263 0.0000 0.0519 0.0418
0.0109 0.0111 0.0084 0.0109 0.0064 0.0093 0.0068 0.0025 0.0146
0.0000 0.0010 0.0000 0.0027 0.0000 0.0010 0.0000 0.0025 0.0000
0.0000 0.0000 0.0023 0.0161 0.0000 0.0019 0.0000 0.0000 0.0000
0.0000 0.0010 0.0031 0.0068 0.0021 0.0043 0.0000 0.0014 0.0014
0.0196 0.0105 0.0156 0.0303 0.0117 0.0099 0.0161 0.0103 0.0107
0.0021 0.0060 0.0056 0.0078 0.0012 0.0058 0.0000 0.0062 0.0041
0.0698 0.0617 0.0500 0.0702 0.0233 0.0996 0.0214 0.0761 0.0644
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0031 0.0000 0.0000
0.0068 0.0066 0.0084 0.0167 0.0064 0.0165 0.0109 0.0031 0.0078
0.0119 0.0136 0.0189 0.0218 0.0097 0.0111 0.0049 0.0068 0.0140
0.0000 0.0000 0.0037 0.0080 0.0010 0.0000 0.0000 0.0000 0.0000
0.0012 0.0134 0.0169 0.0496 0.0010 0.0130 0.0021 0.0008 0.0113
0.0014 0.0006 0.0000 0.0025 0.0008 0.0014 0.0000 0.0014 0.0006
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0132 0.0173 0.0058 0.0144 0.0056 0.0189 0.0039 0.0200 0.0144
0.0000 0.0010 0.0134 0.0000 0.0060 0.0000 0.0056 0.0000 0.0000
0.0019 0.0021 0.0023 0.0076 0.0000 0.0025 0.0000 0.0031 0.0029
0.0000 0.0000 0.0000 0.0016 0.0008 0.0000 0.0000 0.0000 0.0008
0.0019 0.0027 0.0023 0.0029 0.0010 0.0054 0.0010 0.0095 0.0023
0.0000 0.0025 0.0056 0.0179 0.0035 0.0027 0.0014 0.0004 0.0021
0.0000 0.0000 0.0000 0.0035 0.0000 0.0000 0.0000 0.0002 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0033 0.0000 0.0000 0.0000
0.0000 0.0010 0.0000 0.0010 0.0019 0.0000 0.0010 0.0070 0.0000
0.0016 0.0019 0.0025 0.0012 0.0010 0.0014 0.0016 0.0012 0.0021
0.0000 0.0021 0.0004 0.0010 0.0027 0.0000 0.0027 0.0016 0.0006
0.0202 0.0342 0.0305 0.0144 0.0373 0.0088 0.0181 0.0165 0.0231
0.0000 0.0010 0.0037 0.0029 0.0000 0.0000 0.0031 0.0000 0.0027
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0315 0.0200 0.0119 0.0051 0.0076 0.0101 0.0097 0.0144 0.0113
0.0387 0.0626 0.0000 0.0000 0.0000 0.0253 0.0436 0.0288 0.0486
0.0016 0.0012 0.0002 0.0006 0.0072 0.0012 0.0035 0.0023 0.0008
0.0000 0.0033 0.0068 0.0000 0.0016 0.0086 0.0029 0.0031 0.0047
0.0091 0.0095 0.0093 0.0128 0.0051 0.0103 0.0066 0.0074 0.0113
0.0043 0.0025 0.0000 0.0019 0.0000 0.0033 0.0000 0.0054 0.0021
0.0027 0.0121 0.0060 0.0035 0.0035 0.0109 0.0091 0.0158 0.0086
0.0004 0.0000 0.0000 0.0006 0.0000 0.0000 0.0000 0.0000 0.0004
0.0142 0.0181 0.0000 0.0000 0.0000 0.0000 0.0000 0.0097 0.0138



3G D63
M5 M6 M7 M1 M2 M3 M4 M5 M6

0.0000 0.0000 0.0000 0.0091 0.0000 0.0000 0.0000 0.0000 0.0000
0.0031 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0021 0.0000
0.0012 0.0000 0.0012 0.0033 0.0023 0.0014 0.0014 0.0000 0.0021
0.0156 0.0300 0.0249 0.0212 0.0226 0.0183 0.0179 0.0163 0.0204
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0397 0.0632 0.0492 0.0537 0.0370 0.0387 0.0504 0.0541 0.0593
0.0103 0.0146 0.0103 0.0128 0.0099 0.0066 0.0088 0.0091 0.0107
0.2344 0.2809 0.2381 0.2101 0.2075 0.2128 0.1961 0.2830 0.2628
0.0064 0.0101 0.0062 0.0064 0.0000 0.0097 0.0078 0.0097 0.0066
0.0037 0.0010 0.0008 0.0014 0.0023 0.0012 0.0014 0.0043 0.0012
0.0093 0.0119 0.0074 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0156 0.0165 0.0117 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2046 0.2857 0.5297 0.3904 0.3548 0.3546 0.3583 0.3626 0.2706
0.0010 0.0091 0.0002 0.0000 0.0000 0.0000 0.0080 0.0041 0.0037
0.0070 0.0000 0.0000 0.0000 0.0000 0.0088 0.0082 0.0070 0.0103
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0041 0.0000 0.0000 0.0012 0.0000 0.0002 0.0016 0.0000 0.0000
0.0016 0.0000 0.0000 0.0000 0.0010 0.0010 0.0008 0.0000 0.0000
0.0634 0.0282 0.0033 0.0113 0.0284 0.0508 0.0393 0.0224 0.0307
0.0189 0.0084 0.0113 0.0093 0.0245 0.0076 0.0103 0.0060 0.0064
0.0045 0.0000 0.0000 0.0000 0.0000 0.0006 0.0000 0.0000 0.0062
0.0088 0.0064 0.0000 0.0016 0.0000 0.0000 0.0000 0.0021 0.0037
0.0043 0.0000 0.0000 0.0021 0.0043 0.0025 0.0031 0.0019 0.0000
0.0249 0.0115 0.0000 0.0054 0.0233 0.0107 0.0037 0.0054 0.0093
0.0099 0.0000 0.0000 0.0008 0.0000 0.0056 0.0037 0.0035 0.0051
0.0638 0.0373 0.0181 0.0393 0.0681 0.0609 0.0622 0.0370 0.0362
0.0000 0.0000 0.0000 0.0000 0.0049 0.0000 0.0000 0.0000 0.0000
0.0047 0.0097 0.0029 0.0109 0.0130 0.0111 0.0126 0.0000 0.0103
0.0233 0.0156 0.0027 0.0086 0.0107 0.0237 0.0185 0.0247 0.0177
0.0000 0.0000 0.0000 0.0000 0.0043 0.0000 0.0000 0.0000 0.0000
0.0216 0.0119 0.0000 0.0058 0.0107 0.0074 0.0111 0.0031 0.0119
0.0016 0.0012 0.0008 0.0000 0.0000 0.0000 0.0004 0.0012 0.0010
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0261 0.0142 0.0027 0.0128 0.0080 0.0097 0.0119 0.0179 0.0144
0.0060 0.0000 0.0000 0.0000 0.0045 0.0002 0.0000 0.0076 0.0000
0.0000 0.0025 0.0000 0.0019 0.0019 0.0016 0.0041 0.0000 0.0037
0.0000 0.0000 0.0000 0.0000 0.0000 0.0008 0.0014 0.0000 0.0010
0.0000 0.0049 0.0000 0.0000 0.0000 0.0058 0.0043 0.0000 0.0054
0.0076 0.0019 0.0002 0.0078 0.0014 0.0080 0.0074 0.0023 0.0056
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0014
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0019 0.0000 0.0033
0.0025 0.0000 0.0000 0.0000 0.0000 0.0016 0.0000 0.0031 0.0041
0.0023 0.0016 0.0000 0.0006 0.0010 0.0029 0.0014 0.0016 0.0029
0.0000 0.0000 0.0000 0.0016 0.0000 0.0000 0.0006 0.0000 0.0031
0.0198 0.0126 0.0097 0.0389 0.0191 0.0187 0.0335 0.0181 0.0311
0.0027 0.0012 0.0000 0.0000 0.0035 0.0012 0.0000 0.0000 0.0029
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0099 0.0235 0.0146 0.0313 0.0286 0.0107 0.0111 0.0128 0.0193
0.0000 0.0000 0.0000 0.0327 0.0418 0.0407 0.0327 0.0000 0.0000
0.0035 0.0019 0.0021 0.0043 0.0000 0.0014 0.0029 0.0025 0.0039
0.0039 0.0054 0.0039 0.0035 0.0035 0.0045 0.0041 0.0058 0.0113
0.0231 0.0111 0.0066 0.0066 0.0117 0.0068 0.0080 0.0084 0.0113
0.0008 0.0029 0.0000 0.0006 0.0000 0.0031 0.0076 0.0010 0.0023
0.0047 0.0027 0.0014 0.0000 0.0078 0.0033 0.0000 0.0082 0.0099
0.0000 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 0.0004 0.0014
0.0016 0.0000 0.0000 0.0000 0.0000 0.0123 0.0097 0.0002 0.0006



3G D70
M7 M1 M2 M3 M4 M5 M6 M7

0.0000 0.0043 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0021 0.0000 0.0000 0.0000 0.0000 0.0031 0.0016 0.0016
0.0210 0.0138 0.0158 0.0099 0.0072 0.0204 0.0150 0.0245
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0455 0.0447 0.0350 0.0391 0.0597 0.0529 0.0580 0.0510
0.0128 0.0105 0.0080 0.0117 0.0146 0.0095 0.0103 0.0084
0.2655 0.2161 0.1772 0.1992 0.2708 0.2336 0.2223 0.2428
0.0080 0.0095 0.0070 0.0078 0.0130 0.0000 0.0072 0.0000
0.0027 0.0041 0.0031 0.0045 0.0016 0.0025 0.0043 0.0016
0.0000 0.0000 0.0000 0.0000 0.0000 0.0144 0.0103 0.0043
0.0000 0.0000 0.0000 0.0000 0.0000 0.0086 0.0134 0.0119
0.3694 0.2797 0.1297 0.1887 0.2601 0.1690 0.1237 0.1978
0.0010 0.0006 0.0000 0.0000 0.0064 0.0010 0.0010 0.0000
0.0109 0.0000 0.0000 0.0000 0.0000 0.0000 0.0169 0.0126
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0027 0.0006 0.0019 0.0000 0.0049 0.0010 0.0043
0.0000 0.0008 0.0023 0.0025 0.0004 0.0023 0.0000 0.0029
0.0173 0.0383 0.0704 0.1253 0.0568 0.0609 0.0718 0.0957
0.0054 0.0146 0.0226 0.0146 0.0101 0.0144 0.0152 0.0214
0.0000 0.0019 0.0027 0.0019 0.0000 0.0027 0.0045 0.0000
0.0000 0.0033 0.0082 0.0033 0.0000 0.0000 0.0035 0.0000
0.0021 0.0072 0.0109 0.0029 0.0000 0.0023 0.0047 0.0049
0.0117 0.0169 0.0298 0.0128 0.0183 0.0233 0.0140 0.0198
0.0014 0.0078 0.0031 0.0066 0.0000 0.0000 0.0000 0.0021
0.0368 0.0887 0.0856 0.1286 0.0681 0.1087 0.0858 0.0759
0.0000 0.0000 0.0449 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0173 0.0208 0.0146 0.0101 0.0095 0.0146 0.0189
0.0047 0.0138 0.0185 0.0422 0.0093 0.0321 0.0214 0.0261
0.0000 0.0060 0.0093 0.0000 0.0000 0.0054 0.0000 0.0000
0.0000 0.0150 0.0342 0.0126 0.0107 0.0181 0.0068 0.0123
0.0000 0.0016 0.0051 0.0000 0.0000 0.0045 0.0010 0.0016
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0076 0.0196 0.0407 0.0278 0.0224 0.0249 0.0255 0.0132
0.0062 0.0000 0.0043 0.0000 0.0000 0.0023 0.0049 0.0000
0.0019 0.0027 0.0062 0.0037 0.0014 0.0000 0.0025 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0008 0.0019 0.0000
0.0029 0.0000 0.0235 0.0074 0.0049 0.0037 0.0150 0.0025
0.0039 0.0095 0.0136 0.0078 0.0078 0.0097 0.0138 0.0086
0.0000 0.0000 0.0000 0.0058 0.0000 0.0082 0.0031 0.0000
0.0008 0.0010 0.0000 0.0000 0.0031 0.0000 0.0029 0.0000
0.0023 0.0016 0.0033 0.0045 0.0014 0.0037 0.0080 0.0000
0.0066 0.0006 0.0016 0.0006 0.0014 0.0012 0.0021 0.0008
0.0012 0.0016 0.0000 0.0000 0.0000 0.0000 0.0025 0.0000
0.0401 0.0226 0.0051 0.0000 0.0208 0.0121 0.0303 0.0210
0.0000 0.0023 0.0181 0.0033 0.0016 0.0107 0.0111 0.0035
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0068 0.0107 0.0000 0.0037 0.0121 0.0000 0.0070 0.0041
0.0000 0.0142 0.0103 0.0185 0.0152 0.0000 0.0000 0.0000
0.0074 0.0014 0.0000 0.0021 0.0035 0.0010 0.0033 0.0049
0.0080 0.0049 0.0027 0.0051 0.0047 0.0113 0.0019 0.0043
0.0049 0.0158 0.0130 0.0070 0.0130 0.0315 0.0072 0.0191
0.0012 0.0021 0.0084 0.0031 0.0084 0.0043 0.0105 0.0012
0.0103 0.0113 0.0031 0.0006 0.0016 0.0002 0.0099 0.0058
0.0002 0.0000 0.0000 0.0000 0.0004 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0033 0.0047 0.0000 0.0000 0.0016



Table S2. Genus-level relative abundance of bacterial taxa in recipient mice receiving the 
antibiotic-disrupted microbiota. Related to Figure 7. Phylogenetic classification and relative 
abundance (genus level) of operational taxonomic units (OTUs) in donor and recipients of the single 
gavage (1G) and multiple gavage (3G) groups for the antibiotic-disrupted microbiota.  



Phylogenetic classification

Phylum Class Family Order
Bacteroidetes Bacteroidia Bacteroidales Muribaculaceae

Bacteroidia Bacteroidales Rikenellaceae
Firmicutes Bacilli Bacillales Staphylococcaceae

Clostridia Clostridiales Clostridiales vadinBB60 group
Clostridia Clostridiales Clostridiales vadinBB60 group
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Lachnospiraceae
Clostridia Clostridiales Peptostreptococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae
Clostridia Clostridiales Ruminococcaceae

Tenericutes Mollicutes Anaeroplasmatales Anaeroplasmataceae
Verrucomicrobia Verrucomicrobiae Verrucomicrobiales Akkermansiaceae
* Sequence variants present in donor taxa at a relative abundance of ≥ 0.0004



Donor

Genus 1 2 3 pooled
uncultured 0.1653 0.1614 0.1807 0.2225
Alistipes 0.0039 0.0037 0.0027 0.0049
Staphylococcus 0.0000 0.0010 0.0000 0.0000
ambiguous taxa 0.0000 0.0021 0.0000 0.0000
unknown taxa 0.0023 0.0000 0.0039 0.0039
Acetatifactor 0.0144 0.0113 0.0076 0.0134
Anaerostipes 0.0134 0.0165 0.0091 0.0208
Blautia 0.4865 0.4845 0.4742 0.3756
Lachnoclostridium 0.0060 0.0080 0.0058 0.0070
Lachnospiraceae UCG-006 0.0029 0.0054 0.0035 0.0058
Eubacterium xylanophilum group 0.0154 0.0152 0.0097 0.0179
unknown taxa 0.0379 0.0399 0.0325 0.0403
Clostridioides 0.0000 0.0019 0.0000 0.0016
Intestinimonas 0.0000 0.0000 0.0000 0.0019
Oscillibacter 0.0000 0.0006 0.0000 0.0000
Ruminiclostridium 0.0121 0.0148 0.0181 0.0140
Ruminiclostridium 5 0.0086 0.0119 0.0169 0.0148
Ruminiclostridium 6 0.0074 0.0105 0.0086 0.0086
Ruminiclostridium 9 0.0148 0.0117 0.0128 0.0123
unknown taxa 0.0284 0.0241 0.0140 0.0202
Anaeroplasma 0.0049 0.0054 0.0049 0.0039
Akkermansia 0.1673 0.1618 0.1846 0.2046



Antibiotic-disrupted microbiota, single gavage (1G)
1G D4
M1 M2 M3 M4 M5 M6 M7

0.2190 0.1967 0.2163 0.2054 0.2221 0.1967 0.2027
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0455 0.0410 0.0638 0.0463 0.0383 0.0498 0.0430
0.5131 0.5987 0.4143 0.5789 0.5390 0.5355 0.6211
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0027 0.0049 0.0060 0.0084 0.0123 0.0070 0.0047
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2005 0.1420 0.2782 0.1459 0.1756 0.1961 0.1126



1G D7
M1 M2 M3 M4 M5 M6 M7

0.2072 0.2027 0.1881 0.2068 0.2157 0.2276 0.1784
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0286 0.0239 0.0307 0.0290 0.0325 0.0313 0.0307
0.5931 0.5721 0.5324 0.5987 0.5581 0.4941 0.6036
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0056 0.0117 0.0037 0.0021 0.0035 0.0045 0.0045
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1537 0.1762 0.2369 0.1492 0.1772 0.2356 0.1686



1G D14
M1 M2 M3 M4 M5 M6 M7

0.1900 0.1856 0.1875 0.1970 0.2130 0.1836 0.2229
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0356 0.0356 0.0294 0.0204 0.0321 0.0286 0.0556
0.5835 0.5264 0.6100 0.5703 0.5048 0.5394 0.4591
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0016 0.0056 0.0060 0.0029 0.0027 0.0031 0.0016
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1764 0.2317 0.1519 0.1943 0.2377 0.2340 0.2463



1G D21
M1 M2 M3 M4 M5 M6 M7

0.2157 0.2025 0.2264 0.1624 0.2348 0.2120 0.2149
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0276 0.0391 0.0366 0.0346 0.0212 0.0438 0.0307
0.4176 0.5320 0.4040 0.5507 0.5061 0.5400 0.5199
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0056 0.0021 0.0000 0.0000 0.0000
0.0179 0.0076 0.0414 0.0095 0.0049 0.0021 0.0150
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0006 0.0000 0.0010 0.0000 0.0000 0.0000 0.0014
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.3120 0.2116 0.2729 0.2342 0.2233 0.1893 0.2070



1G D28
M1 M2 M3 M4 M5 M6 M7

0.1653 0.1856 0.2066 0.2377 0.2324 0.1848 0.2025
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0296 0.0389 0.0373 0.0432 0.0457 0.0436 0.0358
0.5518 0.5232 0.5326 0.4310 0.5174 0.5390 0.5653
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0278 0.0185 0.0000 0.0000 0.0000
0.0097 0.0165 0.0021 0.0037 0.0045 0.0014 0.0060
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0014 0.0000 0.0037 0.0000 0.0000 0.0008 0.0014
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2356 0.2243 0.1805 0.2533 0.1869 0.2239 0.1778



1G D35
M1 M2 M3 M4 M5 M6 M7

0.3147 0.3056 0.3381 0.3363 0.3420 0.3126 0.2727
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0130 0.0161 0.0202 0.0187 0.0163 0.0216 0.0231
0.4083 0.4980 0.3731 0.3789 0.4330 0.4834 0.5419
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0119 0.0076 0.0000 0.0000 0.0000
0.0072 0.0082 0.0088 0.0146 0.0115 0.0093 0.0099
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0016 0.0000 0.0010 0.0000 0.0016
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2350 0.1554 0.2282 0.2206 0.1743 0.1581 0.1371



1G D42
M1 M2 M3 M4 M5 M6 M7

0.3398 0.3143 0.3340 0.3591 0.3849 0.3492 0.3511
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0237 0.0191 0.0228 0.0239 0.0105 0.0161 0.0185
0.4215 0.4583 0.4118 0.3947 0.3402 0.4145 0.3811
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0097 0.0070 0.0196 0.0062 0.0309
0.0191 0.0064 0.0082 0.0058 0.0076 0.0101 0.0138
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0023 0.0035 0.0004 0.0000 0.0000 0.0004 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1758 0.1834 0.1963 0.1883 0.2171 0.1858 0.1813



1G D49
M1 M2 M3 M4 M5 M6 M7

0.3221 0.3307 0.3532 0.3377 0.3799 0.3278 0.3616
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0212 0.0261 0.0253 0.0158 0.0233 0.0193 0.0140
0.4696 0.4738 0.3719 0.3970 0.3945 0.4493 0.4126
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0222 0.0249 0.0346 0.0317 0.0249
0.0064 0.0064 0.0082 0.0185 0.0119 0.0058 0.0086
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0054 0.0014 0.0064 0.0014 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1630 0.1474 0.1974 0.1873 0.1297 0.1471 0.1593



1G D56
M1 M2 M3 M4 M5 M6 M7

0.3579 0.2871 0.3659 0.3412 0.3470 0.3425 0.3709
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0173 0.0202 0.0216 0.0111 0.0150 0.0095 0.0161
0.4089 0.5085 0.4178 0.3583 0.4324 0.3624 0.3892
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0177 0.0115 0.0105 0.0132 0.0105
0.0084 0.0099 0.0049 0.0076 0.0051 0.0068 0.0115
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0012 0.0000 0.0000 0.0010 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1935 0.1576 0.1562 0.2507 0.1718 0.2449 0.1863



1G D63
M1 M2 M3 M4 M5 M6 M7

0.2931 0.3112 0.3501 0.3299 0.3667 0.3248 0.3373
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0173 0.0191 0.0163 0.0200 0.0181 0.0130 0.0152
0.4773 0.4933 0.4118 0.4235 0.3935 0.4633 0.3991
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0115 0.0064 0.0093 0.0082 0.0115
0.0088 0.0058 0.0064 0.0047 0.0072 0.0103 0.0154
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0008 0.0000 0.0037 0.0000 0.0023 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1863 0.1560 0.1832 0.1992 0.1842 0.1618 0.2070



1G D70
M1 M2 M3 M4 M5 M6 M7

0.3772 0.2982 0.3542 0.3460 0.3908 0.3305 0.3579
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0189 0.0200 0.0185 0.0134 0.0169 0.0156 0.0193
0.3624 0.4505 0.3682 0.3707 0.3118 0.4396 0.4098
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0134 0.0535 0.0091 0.0103 0.0103
0.0101 0.0150 0.0142 0.0099 0.0144 0.0097 0.0080
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0025 0.0072 0.0021 0.0027 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2188 0.1959 0.2085 0.1858 0.2383 0.1741 0.1795



Antibiotic-disrupted microbiota, multiple gavage (3G)
3G D4
M1 M2 M3 M4 M5 M6 M7

0.1943 0.2101 0.2284 0.2066 0.2169 0.2122 0.2056
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0401 0.0440 0.0331 0.0459 0.0373 0.0237 0.0463
0.5194 0.5332 0.5203 0.5435 0.5215 0.4746 0.5596
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0043 0.0043 0.0051 0.0074 0.0233 0.0282 0.0074
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.2278 0.1957 0.1982 0.1819 0.1825 0.2431 0.1657



3G D7
M1 M2 M3 M4 M5 M6 M7

0.1735 0.1937 0.1817 0.2299 0.1970 0.1918 0.2040
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0335 0.0315 0.0212 0.0407 0.0298 0.0280 0.0241
0.6057 0.5686 0.5843 0.4915 0.5958 0.5719 0.5623
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0023 0.0023 0.0023 0.0025 0.0031 0.0074 0.0039
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.1675 0.1914 0.1819 0.2040 0.1603 0.1893 0.1955



3G D14
M1 M2 M3 M4 M5 M6 M7

0.1807 0.1504 0.1799 0.1941 0.1924 0.2021 0.2105
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0257 0.0385 0.0375 0.0370 0.0364 0.0438 0.0389
0.5900 0.6324 0.5425 0.5129 0.5629 0.5295 0.4855
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0025 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0074 0.0016 0.0012 0.0080 0.0021 0.0023 0.0008
0.0000 0.0000 0.0037 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0054 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0006 0.0000
0.1825 0.1702 0.1994 0.2165 0.1961 0.2128 0.2536



3G D21
M1 M2 M3 M4 M5 M6 M7

0.2418 0.2562 0.2684 0.2361 0.2085 0.2251 0.1879
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0364 0.0200 0.0249 0.0218 0.0292 0.0426 0.0428
0.3643 0.3219 0.3534 0.3717 0.4610 0.4725 0.4875
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0021 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0173 0.0206 0.0140 0.0142 0.0000 0.0000 0.0000
0.0068 0.0196 0.0134 0.0126 0.0051 0.0045 0.0025
0.0000 0.0000 0.0029 0.0035 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0035 0.0027 0.0076
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0029 0.0068 0.0033 0.0039 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0115 0.0146 0.0224
0.3229 0.3433 0.2949 0.3079 0.2756 0.2276 0.2437



3G D28
M1 M2 M3 M4 M5 M6 M7

0.2282 0.2268 0.2385 0.2585 0.1895 0.2081 0.1924
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0214 0.0261 0.0231 0.0226 0.0245 0.0391 0.0395
0.4044 0.4534 0.4445 0.4050 0.4604 0.5151 0.5240
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0163 0.0298 0.0099 0.0095 0.0000 0.0000 0.0000
0.0358 0.0222 0.0123 0.0056 0.0208 0.0049 0.0154
0.0000 0.0000 0.0023 0.0008 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0058 0.0012 0.0031
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0097 0.0056 0.0039 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0175 0.0152 0.0128
0.2758 0.2262 0.2359 0.2661 0.2758 0.2091 0.2027



3G D35
M1 M2 M3 M4 M5 M6 M7

0.3313 0.3727 0.4009 0.3433 0.3136 0.2898 0.2626
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0111 0.0257 0.0093 0.0107 0.0111 0.0276 0.0228
0.3795 0.2865 0.3281 0.3789 0.4355 0.4832 0.5441
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0080 0.0239 0.0091 0.0093 0.0000 0.0000 0.0000
0.0103 0.0329 0.0084 0.0082 0.0086 0.0084 0.0091
0.0000 0.0000 0.0037 0.0058 0.0000 0.0000 0.0000
0.0000 0.0000 0.0002 0.0023 0.0019 0.0033 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0086 0.0222 0.0041 0.0023 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0198 0.0202 0.0097
0.2239 0.1945 0.2134 0.2128 0.1937 0.1480 0.1424



3G D42
M1 M2 M3 M4 M5 M6 M7

0.3630 0.3542 0.2424 0.3614 0.3052 0.3161 0.3085
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0113 0.0072 0.0364 0.0132 0.0179 0.0095 0.0222
0.3264 0.3511 0.4612 0.3807 0.4032 0.4242 0.4414
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0148 0.0113 0.0218 0.0128 0.0000 0.0000 0.0000
0.0000 0.0115 0.0247 0.0115 0.0000 0.0084 0.0068
0.0000 0.0021 0.0000 0.0058 0.0000 0.0000 0.0000
0.0006 0.0016 0.0000 0.0049 0.0029 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0031 0.0000 0.0000 0.0004 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0161 0.0056 0.0173
0.2474 0.2280 0.1838 0.1846 0.2334 0.2190 0.1916



3G D49
M1 M2 M3 M4 M5 M6 M7

0.3406 0.3698 0.3433 0.3404 0.3040 0.3110 0.2840
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0156 0.0086 0.0088 0.0099 0.0198 0.0183 0.0206
0.4056 0.3499 0.3910 0.4130 0.4357 0.4303 0.4363
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0076 0.0078 0.0105 0.0148 0.0000 0.0000 0.0000
0.0146 0.0115 0.0064 0.0070 0.0054 0.0132 0.0049
0.0000 0.0045 0.0072 0.0000 0.0000 0.0000 0.0000
0.0000 0.0029 0.0000 0.0004 0.0142 0.0136 0.0093
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0064 0.0029 0.0029 0.0078 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0086 0.0212 0.0123
0.1856 0.2159 0.2029 0.1823 0.1930 0.1760 0.2116



3G D56
M1 M2 M3 M4 M5 M6 M7

0.3641 0.3995 0.3480 0.3579 0.3048 0.3328 0.3194
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0132 0.0109 0.0123 0.0165 0.0214 0.0167 0.0193
0.4007 0.3464 0.3375 0.3694 0.4256 0.3515 0.4454
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0109 0.0097 0.0072 0.0095 0.0000 0.0000 0.0000
0.0082 0.0082 0.0105 0.0132 0.0126 0.0123 0.0076
0.0000 0.0000 0.0000 0.0051 0.0000 0.0000 0.0000
0.0000 0.0000 0.0021 0.0027 0.0054 0.0014 0.0152
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0012 0.0035 0.0043 0.0023 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0130 0.0235 0.0107
0.1776 0.1926 0.2451 0.2025 0.2013 0.2441 0.1692



3G D63
M1 M2 M3 M4 M5 M6 M7

0.3394 0.3707 0.3414 0.3986 0.3490 0.3087 0.3392
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0117 0.0119 0.0136 0.0088 0.0146 0.0191 0.0216
0.3789 0.3647 0.4419 0.3834 0.4087 0.4507 0.4460
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0161 0.0148 0.0156 0.0138 0.0000 0.0000 0.0000
0.0128 0.0144 0.0099 0.0000 0.0078 0.0000 0.0047
0.0045 0.0074 0.0078 0.0047 0.0000 0.0000 0.0000
0.0021 0.0043 0.0016 0.0043 0.0023 0.0037 0.0091
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0043 0.0000 0.0027 0.0019 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0243 0.0161 0.0171
0.1970 0.1807 0.1395 0.1632 0.1780 0.1860 0.1492



3G D70
M1 M2 M3 M4 M5 M6 M7

0.3593 0.3587 0.3534 0.3805 0.2937 0.3412 0.2861
0.0000 0.0000 0.0006 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0128 0.0119 0.0130 0.0113 0.0185 0.0154 0.0233
0.3651 0.3727 0.3536 0.3295 0.4394 0.4003 0.4655
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0088 0.0132 0.0095 0.0080 0.0000 0.0000 0.0000
0.0095 0.0097 0.0088 0.0095 0.0070 0.0076 0.0047
0.0066 0.0000 0.0000 0.0039 0.0000 0.0000 0.0000
0.0033 0.0019 0.0010 0.0000 0.0142 0.0072 0.0043
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0014 0.0000 0.0000 0.0043 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0198 0.0206 0.0152
0.2122 0.2112 0.1988 0.2241 0.1904 0.1860 0.1809



TRANSPARENT METHODS 
 
Preparation of donor caeca material for transplantation 
For the native microbiota or antibiotic-disrupted microbiota group, donor material were derived from the 
caeca of three 20-week old female C57BL/6J non-littermate mice that were separately housed. The 
mice were bred and maintained at 22°C ± 2°C, under a 12-hr light-dark cycle, at the SAHMRI 
Bioresources animal facility, Adelaide, Australia. To induce antibiotic disruption of gut microbiota, donor 
mice of the antibiotic-disrupted microbiota received water containing erythromycin ethylsuccinate (20 
mg/kg) for 90 days to achieve stable gut dysbiosis, as opposed to the plain water received by donor 
mice of the native microbiota. The antibiotic erythromycin was used as it resulted in disruption of the 
microbial community, but does not alter bacterial load levels in comparison to the native microbiota. 
Donor mice were maintained on a Teklad Global 18% Protein Rodent Diet (Envigo, Huntingdon, UK) 
throughout the study. Mice were killed by carbon dioxide inhalation. Caeca were harvested immediately 
and transferred to 15% anaerobic glycerol-phosphate buffered saline (PBS).  
The subsequent processing was performed under anaerobic conditions (10% CO2, 10% H2, 80% N2). 
Cecal contents were removed from encasing tissue, weighed, resuspended in 4x (w/v) anaerobic PBS, 
and homogenised by vortexing. The resulting suspension was passed through a Falcon 100 μM nylon 
cell filter (Thermofisher Scientific, Waltham, USA) to obtain the non-fibrous content. The supernatant 
from all three caeca was pooled, mixed with an equal volume of 30% anaerobic glycerol-PBS, and 
stored in a Hungate tube at -80°C until required. Prior to oral gavage, pooled cecal supernatant was 
diluted with 2x volume of anaerobic PBS (pH 7.2) and sealed in a glass vial within the anaerobic 
chamber. 
 
Transplantation of donor caeca material into recipient mice 
Six to seven week old germ-free female C57BL/6J mice were obtained from the Translational Research 
Institute (University of Queensland) and housed within germ-free isolators (Park Bioservices LLC, USA) 
at the SAHMRI Preclinical Imaging and Research Laboratories (PIRL) germ-free facility (Gilles Plains, 
Adelaide, Australia). Each germ-free mice group (n=7 per group) consisted of three cages, with each 
cage containing either two to three litter-matched mice. All germ-free mice  maintained on autoclaved 
Teklad Global 18% Protein Rodent Diet (Envigo, Huntingdon, UK), and housed in an IsoCage P 
Bioexclusion system (Techniplast, Italy) at 22°C ± 2°C, under a 12-hr light-dark cycle throughout the 
study.  
After a 10 day period of acclimatisation, cecal suspensions were instilled into germ-free mice under 
sterile conditions. Germ-free mice were inoculated with 150 μL of the appropriate donor cecal 
suspension (containing approximately 105-106 bacterial cells for both the native and antibiotic-dirupted 
microbiota) via an oral gavage. Fecal sampling was performed at baseline and throughout the 
experiment (Figure S1). Animal studies were performed in accordance to comply with the relevant 
guidelines (Australian Code for the care and use of animals for scientific purposes (8th edition 2013)) 
and approved by the South Australian Health And Medical Research Institute Animal Ethics Committee 
under the study reference SAM378. 
   
Fecal pellet collection, DNA extraction, and bioinformatic processing 
Mice were placed in sterile individual cages for fecal pellet collection. Fresh fecal pellets were 
transferred aseptically to 1.5 mL Eppendorf tubes and stored at -80°C prior to analysis. Fecal pellets 
were resuspended in 300 μL of PBS by vortexing, and pelleted by centrifugation at 13 000 × g for 10 
min at 4°C. Supernatant was transferred to a sterile 2 mL screwcap tube and stored at -80°C. Pellets 
underwent DNA extraction by a combination of mechanical and chemical cell lysis methods using the 
DNeasy PowerSoil kit (QIAGEN, Hilden, Germany), according to the manufacturer’s instructions and 
eluted in 100 μL of sterile DNase- and RNase-free water.  
Amplicon libraries of the V4 hypervariable region for 16S rRNA gene amplicon sequencing were 
prepared from DNA extracts using modified universal bacterial primer pairs 515F and 806R (Choo et 
al., 2015). Amplicon libraries were indexed, cleaned, and sequenced according to the Illumina MiSeq 
16S Metagenomic Sequencing Library Preparation protocol on a 2 x 300 bp Miseq reagent kit v3 at the 
David R Gunn Genomics Facility, South Australian Health and Medical Research Institute.  
Paired-end 16S rRNA gene sequence reads were analysed using QIIME v2.0 (Bolyen et al., 2019). 
Briefly, de-noising was performed on de-multiplexed sequences using Dada2, with sequence reads 
truncated at a specific length based on a quality filtering score of 30 to remove low quality sequence 
region. Taxonomic classification of sequence variants were performed based on a pre-trained classifier 
composing of the V4 hypervariable region sequences of the SILVA 132 16S rRNA reference database 
clustered at 97% similarity (Quast et al., 2013). All samples were subsampled to 4,859 reads. Sufficient 



coverage at this depth is confirmed by the rarefaction curve, which reached an asymptote. Taxon 
relative abundance were used in downstream analyses, genus-level relative abundance for the native 
and antibiotic-disrupted microbiota groups are available in Table S1 and Table S2, respectively. 
Sequence data is available from the Sequence Read Archive (SRA) repository under the accession 
number PRJNA592263. 
 
Quantitative PCR 
Previously described quantitative PCR (qPCR) assays were used to determine the abundance of 
Akkermansia muciniphila (Wang et al., 2011), Bifidobacterium spp (Rinttila et al., 2004) and Blautia spp. 
(Suchodolski et al., 2012), as well as the 16S rRNA gene for total bacterial load (Nadkarni et al., 2002). 
SYBR-based qPCR assays were performed using 200 nM of each primer, 1X PowerUP SYBR Green 
mastermix (Thermofisher Scientific, Waltham, USA), 1 μL of DNA, and sterile DNase- and RNase-free 
water to make up to a total reaction volume of 35 μL. Each reaction was divided to three, 10 μL, replicate 
reactions. qPCR cycling conditions were 50°C for 2 mins, 95°C for 10 mins, followed by 40 cycles of 
[95°C for 15 secs, 60°C for 1 min], and a melt curve of 95°C for 15 secs, 60°C for 1 min and 95°C for 
15 secs. Total bacterial load was calculated using a standard curve generated from a known 
concentration of Escherichia coli DNA. 
 
Measurement of fecal pH 
Fecal samples from each mice were collected and pooled according to cage to a total of approximately 
50 – 100mg. Faeces were resuspended in 9x volume of deionized water and the suspension vortexed 
for 1 min. The pH value of fecal suspension was them measured on a FE20 FiveEasyTM pH meter 
(Mettler-Toledo AG, Schwerzenbach, Switzerland). 
 
Statistical analyses 
Bacterial taxa that were not detected in donor material, or present as a single read in only one 
sample, were removed from recipient microbiota data. Representation of donor taxa in recipient mice 
was determined based on their presence in more than one mouse per group. Beta diversity analysis 
were performed based on weighted UniFrac distances computed between samples using QIIME. 
Compositional differences between groups and distance to the group centroid were determined based 
on the PERMANOVA with cage as a nested factor and PERMDISP test, respectively, using PRIMER 
(Anderson et al., 2008). Comparison between single and multiple gavage groups was performed by 
Mann-Whitney test using Graphpad PRISM (v8), and taxa relative abundances were compared using 
a linear mixed-effects model with the lmerTest package in R (v3.1-1).  
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