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Figure S1. Overview of supplementation strategies. Related to STAR Methods.

A) Postnatal gavage: for experiment 1, 3, 4 and 5, male rat pups were gavaged for three weeks
before behavioral, electrophysiological and metabolomics experiments were conducted when rats
were young, adolescent or adult. Feces for RNA sequencing was collected weekly after weaning at
P21 until rats were 6 months old. B) Adult gavage: for experiment 2, rats were purchased when
adults (250g) and gavaged for three weeks before behavioral experiments were conducted. C) Post-
wean drinking water: for experiment 2, rats received supplementation in the drinking water after
weaning from P21 to P60. Rats were tested either on P60, 0 days post supplementation (dps) or
between one and three months after supplementation had ceased (30 — 90 dps) when rats were

between P90 and P120 of age.
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Figure S2. Weight and size of rats was not affected by postnatal supplementation
with B-GOS®. Related to Figure 1.

A) After three weeks of postnatal supplementation, rats were measured and weighed when
young, adolescent or adults. B-D) Diet had no effect on B) BMI (F1,s2, = 0.0003, p = 0.986),
C) weight (F1s2 = 0.14, p = 0.709) or D) size (F1s = 0.62, p = 0.433), and no interaction
effects between age and diet were observed (BMI: F2g2 = 0.22, p = 0.801; weight: Fog, =
0.01, p = 0.989; size: F252 = 0.12, p = 0.884). N-numbers: young: 12 control & B-GOS®,
adolescent: 12 young & B-GOS®, adult: 22 control, 18 B-GOS®. Data are represented as
mean +/- SEM. n.s. = not significant. BMI = body-mass-index.
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Figure S3. Early-life B-GOS® has no effects on performance in the Y-maze during the
sample trial phase. Related to Figure 1.

A) After three weeks of postnatal supplementation with B-GOS® or vehicle, rats were tested
at young, adolescent or adult time points the Y-maze spatial novelty test, starting with a 5 min
sample trial phase during which randomly assigned ‘start’ and ‘other’ arm were accessible. B-
C) Diet had no effect on B) time spent in start arm (Fi1,s2 = 0.10, p = 0.749), or C) entries into
start arm (F1s2 = 2.12, p = 0.149). D-E) Diet had no effect on D) time spent in other arm (Fu,s2
= 0.33, p = 0.568) or E) entries into the other arm (Fz2g2 = 0.06, p = 0.811). Data are
represented as mean +/- SEM. n.s. = not significant. n-numbers: young: 12 control & B-GOS®,
adolescent: 12 control & B-GOS®, adult: 22 control, 18 B-GOS®
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Figure S4. Early-life B-GOS® does not affect slow tau component or amplitude of NMDA
currents of CA1 neurons. Related to Figure 3.

A) After three weeks of postnatal supplementation with B-GOS® or vehicle, CA1 neurons were
whole-cell patch-clamped from young, adolescent or adult rats in the ventral hippocampus. B+C)
Double-exponential fittings of the NMDAR-mediated responses revealed that the slow
component tau-2 of the decay time constant (B) was not affected by diet (p = 0.604), nor was
weighted tau (p = 0.923; C). D+E) Postnatal diet did also not affect amplitude-1 (p = 0.352; D),
or amplitude-2 (p = 0.241; E) of NMDA currents. Data are represented as mean +/- SEM. n.s. =
not significant. C = control, B = B-GOS®. n-numbers: young: control — 15, B-GOS® - 16;
adolescent: control — 21, B-GOS® — 18; adult: control — 17, B-GOS® — 17. n.s. = not significant.
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Figure S5. Early-life B-GOS® does not affect gut microbiota on order or family level. Related

to Figure 4.

A) After three weeks of postnatal supplementation with B-GOS® or vehicle, feces was collected
weekly from day of weaning to six months, for DNA extractions and 16S rRNA sequencing. B-C)
Visual representation of the most abundant microbial taxa on the B) order and C) family level,
representing ~80% of the community, for each week from weaning to 6 months, separated by diet
group. Diet did not affect overall composition of the gut microbiota on order (Fpseudo 1,320 = 0.5, p =
0.904), family (Fpseudo 1,320 = 0.7, p = 0.777) or zOTU level (Fpseudo 1,320 = 1.0, p = 0.510) and no
interaction effects were observed. D-E) PCoA plots of fecal samples on D) order and E) family
level. Each data point represents DNA of fecal samples of one rat box. No differences in clustering
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were observed between diet or age groups.
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Figure S6. Age, not diet, affected community structure and altered several genera of the
Firmicutes, Bacteroidetes and Proteobacteria phyla. Related to Figure 4.

A) After three weeks of postnatal supplementation with B-GOS® or vehicle, feces was collected
weekly from day of weaning to six months, for DNA extractions and 16S rRNA sequencing. B-E)
Age affected community levels of taxa belonging to the Firmicutes phyla, such as B) Intestinimonas
(F2:320 = 3.3, p = 0.040), C) Ruminiclostridium (F2, 320 = 4.6, p = 0.011), D) Blautia (F2.320 = 3.3, p =
0.040) and E) Lactobacillus (F2320 = 3.3, p = 0.040). G) Alistipes, part of the Bacteroidetes phyla,
was also affected by age ( F2320 = 3.3, p = 0.039), as was F) Acinetobacter (Proteobacteria phyla)
(F2320 = 5.4, p = 0.005). PERMANOVA revealed an effect of age on the community structure on
order (Fpseudo, 1.320 = 3.8, p = 0.0001), family (Fpseudo, 1.320 = 3.6, p = 0.0001) and zOTU level (Fpseudo,
1320 = 14.6, p = 0.0001). Note that all genera had to be SQRT or LOG-transformed to ensure
normality. Significance did not change in raw and transformed data (graphs depict raw data), with
the exception of D+E (for which p-values did not reach significance when raw data was analysed
with ANOVA). However, both SQRT- and LOG-transformation resolved normality issues and led to
age having significant effects (D+E depicted in SQRT-transformed format).



A Diet or age used as predictive variable for OPLS analysis.
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*+significance was lost when adjusted for age

B Age used as predictive variable for OPLS analysis. Control and B-GOS®
groups analysed separately.
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Figure S7. Age but not diet affected the overall metabolomic profile of of brain and
peripheral tissues. Related to Figure 5

P-values and Q2Y values of OPLS of brain and peripheral tissues with A) diet or B) age as the
predictive variable Y. + significance was lost when adjusted for age
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Tables S1. Quantification of age-related changes of metabolites of brain and

peripheral tissues as illustrated in heatmaps in Figure 5 — related to Figure 5.

R-values and p-values of metabolites for control and B-GOS® groups for A-C) brain and
D-G) peripheral tissues. Cells highlighted in dark grey show metabolites whose p-values

are not significant.



