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Sample size

Infant shotgun metagenomic sequencing and RNA-seq data of human intestinal cells, B. longum subsp. longum 1898 and PRL2022 are accessible through sequence
read archive (SRA) accession code PRJNA833139 (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA833139). GRCh38.p13 is available from https://www.ensembl.org/
Homo_sapiens/Info/Index?db=core. B. longum subsp. longum 1898B and PRL2022 are accessible through https://www.ncbi.nlm.nih.gov/assembly/
GCA_002075875.1 and https://www.ncbi.nlm.nih.gov/assembly/GCA_016759745.1, respectively. Carbohydrate-active enzyme (CAZy) database is available from
http://www.cazy.org/.

This study revealed significant sex-based differences in intestinal persistence of specific microbial phylotypes. Information
regarding sex of participants was recovered from the data reported in previously published studies or from infant parents,
and disaggregated sex data were available in the source data.

Longitudinal metagenomic fecal samples (43 analyzed in this study) were collected from 384 infants aged 0-2 years, including
188 females and 196 males. All infants were regarded as healthy, delivered vaginally at term, and were not subjected to
antibiotic treatment. In addition, a total of 12,415 cross-sectional fecal samples (6,545 from female and 5,870 from males)
derived from infants (0-4 years old, 1,456 female and 1,541 males), children (5-18 years old, 434 females and 484 males),
adults (19-55 years old, 3,379 females and 2,768 males), and elderly (56-90 years old, 1,276 females and 1,077 males) were
selected from publicly available repositories. Specifically, only individuals defined as healthy (control) in their respective
datasets were retained. In order to assess the effects of possible dairy food consumption and lactase persistence we used
geographical region as a proxy parameter. Specifically, subsets of metagenomic samples from Southern Europe (n=417, 217
males and 200 females) and Northern Europe (n=413, 186 males and 227 females) were selected to account for lactase
persistence, while fecal samples of subjects from China (n=831, 413 males and 418 females) were compared with those from
Europe (n=830, 403 males and 427 females) to account for dairy consumption.

For public metagenomic datasets, all relevant population characteristics (e.g., age and sex) were retrieved from the publicly
available associated study. For the 11 infants whose fecal samples were analyzed in the context of this study, information
about sex, age, feeding type, delivery mode, and time of weaning were collected directly from parents.

A total of 11 healthy infants born after an uncomplicated pregnancy were recruited at the Central University Hospital of
Asturias (Northern Spain) in the first medical consultation, which takes place in the first 10–15 days of the infant’s life.
Participants were enrolled on the basis of meeting inclusion criteria, which included vaginal delivery and full-term birth
(37-40 gestational weeks). Exclusion criteria included: prescription of a therapeutic diet, assumption of antibiotics and pre- or
probiotics during the sampling points considered in the study, incomplete dietary questionnaire.

Informed written consent was obtained from each infant parents before enrollment. Fecal samples were then collected at
scheduled appointments from one month to two years after birth.

The study was approved by the Regional Ethical Committee of Asturias Public Health Service (Ref.Nº 51/18) and the Ethical
Committee of CSIC (Ref 136/2018).

This study investigated 1,149 longitudinal fecal metagenomes from 384 healthy infants (186 females and 196 males) to inspect the gut
microbiome compositional changes at species level during the first two years of life. Additionally, 12,415 cross-sectional metagenomic fecal
samples from roughly 3,000 infants (0-4 years old), 918 children (5-18 years old), 6,147 adults (19-55 years old), and 2,353 elderly (56-90
years old) (52 % females and 48 % males) were employed to investigate sex-related persistence of intestinal microbial taxa across human




