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Validation

The study had originally been powered based on the abundance and distribution of previously published microbiota data from infants,

ensuring a power of 0.8 to detect at least significant differences in alpha and beta diversity between delivery mode groups as well as
differences in abundance of the 25 most important operational taxonomical units (OTUs), taking into consideration OTUs with high and low
variability and abundance and varying effect sizes. This power calculation was later verified by an online (HMP-based) tool. We initially aimed
to enroll 88 infants, 44 infants per delivery mode group, allowing a drop-out of 10%. Due to uneven enrolment in both arms, approval was
granted by the ethical committee to prolong enrolment to ensure sufficient caesarean section (CS) recruitment, simultaneously continuing the
parallel enrolment of vaginally delivered (VD) infants to prevent seasonal/annual differences in microbiota development between the delivery
mode groups. Eventually, 78 VD and 52 CS children were recruited; 10 (7.7%) dropped out after an average of 2 weeks of follow-up.

Microbiome data were excluded from the analysis if fecal samples had insufficient bacterial DNA available (n=104). Antibody measurements
were excluded from the analyses if infants did not receive their vaccinations in time (n=8 at month 12, n=1 at month 18), or if the saliva
sample did not have a sufficient volume for laboratory analysis (n=8 at month 12, n=11 at month 18).

Confirmatory shotgun sequencing was performed on a subset of samples (n=20) to validate the major 16S-rRNA-based sequencing results.
Furthermore, targeted species-specific quantitative PCR was performed for a panel of biomarker species on a large set of samples (n=119), to
validate our 16S-rRNA-based sequencing results on species level. Biomarker species correlated well between the shotgun sequencing and the
16S-rRNA-based sequencing results, validating our findings obtained using 16S-rRNA-sequencing.

Randomization was not applicable for this observational study.

Blinding was not applicable for this observational study.

Standard reference sera with previously assigned concentrations of serotype-specific IgG were an in-house intravenous
immunoglobulin (IVIG) for pneumococcal serotypes (Sanquin, Amsterdam, The Netherlands), and CDC1992 for MenC (NIBSC, Ridge,
United Kingdom).

Validation of these reference sera was previously performed, which has been described in the following publications:

- Elberse KEM, Tcherniaeva I, Berbers GAM, Schouls LM. Optimization and application of a multiplex bead-based assay to quantify
serotype-specific IgG against Streptococcus pneumoniae polysaccharides: Response to the booster vaccine after immunization with
the pneumococcal 7-valent conjugate vaccine. Clinical and Vaccine Immunology 2010; 17: 674–82.

- Holder PK, Maslanka SE, Pais LB, Dykes J, Plikaytis BD, Carlone GM. Assignment of Neisseria meningitidis serogroup A and C class-
specific anticapsular antibody concentrations to the new standard reference serum CDC1992. Clinical and Diagnostic Laboratory
Immunology 1995; 2: 132–7.




