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Gut Microbiota Acquisition in Very Early Life C 3:...;5?0.
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Global Trends of Elective Caesarean Sections o 3
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Metagenomic Sampling of the Neonatal Period

B IOME UK birth cohort (n > 2K) 601 term babies and 176 mothers
2016 - 2018 Shotgun metagenomics of 1,683 stool samples
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High Resolution Gut Microbiome Profiling . N

Phylogeny of the Human Gut Microbiota

Comprehensive Database of Reference Genomes
» Lawley Lab Human Microbiota Culture Collection (~ 200 novel species)

* Quality filtered public genomes (e.g. HMP collection)

k-mer-based Read Classification (Kraken/Bracken)

» Scalable for large-scale shotgun metagenomics

~1% computing resource versus deep sequencing & de novo assembly

* Improved sensitivity and taxonomic resolution
~30% high recall than HMP

Majority of the human gut microbiota metagenomic sequences

y,, - classified at species (~80%) and strain level (~50%)
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Permutational Multivariate Analysis of Variance

Age-dependent microbiome maturation
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Effect size of clinical factors
stratified by age

Delivery mode Day 4, R? = 7.9%
Postnatal antibiotics
Maternal antibiotics in delivery
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Mode of delivery:
= | argest explanatory power on microbiome variation
= Effect size: 7.9% - 2.5% over the neonatal period
= Statistically significant at 6 months of age (A% = 1.1%)
= Vaginal microbiota-associated Lactobacillus spp.
at very low abundance (<2%) in both groups

= Stable developmental trajectory dominated by

commensal Bifidobacterium, E. coliand Bacteroides

= Environmental-associated bacteria ~80% on day 4

= Delayed Bifidobacterium spp. colonisation

98.6% C-section newborns without Bacteroides spp.

48.9% by 6 ths of 85" wellcome
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Maternal Bacteroides Transmission Disrupted in C-section

Strain transmission threshold: 5% sharing of unique rare SNPs within mother-baby sample pairs (*“MIDAS)
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Opportunistic Pathogen Colonisation in C-section Babies

Differential species in C-section babies WGS of 836 pathogen isolates

Associated with healthcare environment Faecal biobank access

Rare, low carriage in mothers Culturing and isolation from raw stools
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Strain Diversity, Virulence and AMR of E. faecalis ©

Whole-genome Phylogeny of E. faecalis
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Early Life Microbiota Acquisition and Development
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Hygiene/Missing Microbiota Hypotheses = Missing environmental and host genetic
factors unmeasured
Time (months) » Stochastic colonisation process:
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Adapted from Blanton et al. Science (2016)
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