
Module 2: Anatomy of the Gut Microbiome
From mouth to rectum — how microbial communities differ along the GI tract.

Tracks: Core, Clinical, Advanced | Duration: 60 min

KEY TAKEAWAYS
• The gut is not one ecosystem — it's a gradient from near-sterile (stomach) to densely colonized (colon).
• Mucosal communities may matter more for immune education than luminal ones.
• Neonatal colonization (birth mode, feeding) has lasting effects on immune development.

EVIDENCE-GRADED CLAIMS
Vaginal birth seeds the neonatal gut microbiome
differently than C-section

A — Clinically established Consistently replicated; clinical significance of seeding
interventions still debated.

Breastfeeding enriches Bifidobacterium in the infant gut A — Clinically established HMOs are a selective substrate for Bifidobacterium spp.

Microbial diversity decreases with aging B — Supported, context-specific Generally supported but confounded by diet, medications,
and institutionalization.

MYTH BUSTER

Myth: Stool tests tell you everything about your gut microbiome. Reality: Stool represents luminal content. Mucosal-associated communities — arguably the
most immunologically relevant — are underrepresented. Stool composition also varies by
transit time and sampling method.

CLINICAL CASE
The infant who never breastfed
A 14-month-old presents with recurrent otitis media and early atopic dermatitis. Born via elective C-section, formula-fed from birth, and received 3 courses of
amoxicillin in 12 months. Parents ask whether a 'gut health test' would be useful.
How would you counsel these parents about the child's microbiome development, the impact of delivery mode and feeding, and the limitations of consumer microbiome testing in
pediatrics?

SUMMARIES
For Patients For Clinicians

Your gut isn't one uniform tube — different parts host different microbes. Your stomach
has very few bacteria (the acid kills most), while your large intestine has trillions. The
bacteria closest to your gut lining are especially important because they interact directly
with your immune system.

Microbial density increases from ~10¹ CFU/mL in the stomach to ~10¹¹ in the colon. The
mucosal niche (biofilm-associated, inner mucus layer) is immunologically distinct from luminal
content. Stool samples capture luminal community composition but underrepresent mucosal
taxa — a limitation for clinical interpretation of 16S/shotgun data.
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