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Figure S 1Estimates and 95 % confidence intervals for metabolites associated with age when adjusting for current breastfeeding, related to Figure 1. Error bars
represent 95% confidence intervals.
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Figure S 2 Metabolite age-trends in the subsample of children with the whole timeseries, related to Figure 1. A., B. Each box in
the plot shows the median (horizontal line), and the interquartile range (box spanning the 25th to 75th percentiles). The upper
whisker extends from the hinge to the highest value that is within 1.5 * IQR of the hinge, where IQR is the inter-quartile range.
The lower whisker extends from the hinge to the lowest value within 1.5 * IQR of the hinge. C. Error bars represent 95%

confidence intervals.



Breastfeeding and secondary bile acids
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Figure S 3 Secondary bile acid concentrations in breastfed and non-breastfed children per timepoint, related to Figure 2. Each box in the plot shows the median
(horizontal line), and the interquartile range (box spanning the 25th to 75th percentiles). The upper whisker extends from the hinge to the highest value that is
within 1.5 * IQR of the hinge, where IQR is the inter-quartile range. The lower whisker extends from the hinge to the lowest value within 1.5 * IQR of the hinge.
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Figure S 4. The age-trends in SCFA and BA levels were similar in the subset of children with the whole timeseries available, and breastfeeding covaried with the

age, related to Figure 1.
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Figure S 5. Contribution of taxonomic groups to the DMM clusters, related to Figure 3.

Cluster 4

Bacteroides 4

Clostridiaceae_Clostridium

Bifidobacterium 5

Veillonella

Escherichia 4

Streptococeus §

Enterobacteriaceae_Genus

Prevotella §

Cellulosilyticum 4

Lactobacillus 1

o
=4
8
o
8
o
i
&
o
S
bl
=
8



count

count

150

100 -

1 2 3 4

50 -

delivery_mode 2.5

section
vaginal

NA

cluster

breastfeeding_criteria 2.5

150 -

100 -

50 -

0

1

2 3
cluster

4

adequate_breastfed
not_adequate
NA

count

count

Demographic factors and clusters
perinatal_antibiotics 2.5

150 A
100 T no
yes
NA
50 4
0 - I
1 2 3 4
cluster
term 6
250
200 A
150 A
. preterm
100 4 . term
50
04— I —
1 2 3 4
cluster

Per timepoint

count

count

150

100 1

504

0+

150 ~

100 ~

504

siblings 2.5

perinatal_antibiotics 30

2 3
cluster

cluster

no
yes

NA

no
yes

NA



Figure S 6 Differences in demographic factors in clusters per timepoint. The bars represent number of individuals. Findings with p-value <0.05 are visualized,

related to Figure 3.

Table S 2. Demographic factors associated with cluster membership per timepoint, related to Figure 3.

timepoint var statistic chisq_df p_value dunns_groups | q

6 term 36.2 3 0.00E+00 4.00E+00 0

25 delivery_mode 33.7 3 0.00E+00 3.00E+00 0

2.5 perinatal_antibiotics 12.3 3 0.00647 1 0.0733
25 siblings 11.2 3 0.01065 2 0.09054
2.5 breastfeeding_criteria | 9.5 3.00E+00 0.02354 0 0.16007
30 perinatal_antibiotics | 6.7 2 0.03541 2 0.20064

Table S 3. Dunn’s posthoc test for significant cluster differences in timepoint-wise group comparison, related to Figure 3

timepoint | var clusters p.adj statistic
25 delivery_mode 1vs2 0.03566 -2.60E+00
2.5 delivery_mode 1vs3 0 -5.70E+00
25 delivery_mode 2vs 3 0.0034 -3.4

6 term 1vs2 0.01729 29




6 term 1vs4 4.70E-04 3.9

6 term 2vs 3 0.04675 24

6 term 3vs4 7.00E-05 4.4

Table S 4. Cluster pi and theta values. Clusters differed by the variability (theta). Lower theta values indicate higher variance, and the C5 and C7 have the most
variance in the taxonomic contributions. Moreover, the C1 seems to have higher variance compared with C2 and C3, related to Figure 3.

cluster pi theta
1 0.1 6.48
2 0.14 2.48
3 0.14 2.73
4 0.2 5.73
5 0.09 23.67
6 0.17 10.54
7 0.15 25.67




Bile acids at 2.5 months
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Figure S 7. ALDEX2 indicated multiple associations between bile acids concentrations and Bifidobacterium and Clostridium abundances at 2.5 mo. Interestingly,
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is robust centered log-transformed (rclr) for the visualization, related to Figure 4.
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Interaction between exclusive breastfeeding duration and genus abundances, q < 0.1
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extends from the hinge to the highest value that is within 1.5 * IQR of the hinge, where IQR is the inter-quartile range. The lower
whisker extends from the hinge to the lowest value within 1.5 * IQR of the hinge.





