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Diet-induced modifications to human microbiome reshape colonic
homeostasis in irritable bowel syndrome
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Changes in microbiome composition are associated with a wide array
of human diseases, turning the human microbiota into an attractive
target for therapeutic intervention. Yet, clinical translation of these
findings requires the establishment of causative connections
between specific microbial taxa and their functional impact on host _, .f |
tissues. Here, we infuse gut organ cultures with longitudinal Quectionnaires "’ggm‘;‘t‘i’g‘* Microbiome Samples o _ . i Reciprocal
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diet microbiota regulates intestinal expression of inflammatory and
neuro-muscular gene sets. Specifically, we identify Bifidobacterium
adolescentis as a diet-sensitive pathobiont that alters tight junction
integrity and disrupts gut barrier functions. Collectively, we present a
pathway discovery platform for mechanistic dissection and
identification of functional diet-host-microbiota modules. Our data
support the hypothesis that the gut microbiota mediates the
beneficial effects of a low-FODMAP diet and reinforce the potential
feasibility of microbiome-based therapies in IBS.

Figure 1. Experimental design: a longitudinal cohort of therapy-naive patients with IBS-D (n = 10;
patients exhibited IBS symptoms for at least a year) included clinical evaluations and microbiome
sampling throughout 6 weeks of low-FODMAP diet. Microbiome composition was determined by 16S
rRNA gene sequencing. The functional impact of post-diet microbiota was determined
by ex vivo stimulation of colon organ cultures with patient microbiota samples pre- and post-diet.
Colonic gene expression was determined using bulk RNA sequencing followed by predictions of
reciprocal associations between specific microbial taxa and differentially expressed host genes.

—— Post-diet microbiota modifies colonic gene expression ex vivo

A B Top up reguiated pathways tacelldar s organizaton Figure 2: (A) Volcano plot indicating changes in gene expression
Integrin cell surface interactions . . . .

i Vasculture deveiopment comparing colon organ cultures infused for 2 h with post-diet
4 O gycomton o TSR domain.conaining ot (6 weeks) versus pre-diet microbiota (n = 3 for each time point, in
o | =l ecepior meracion’ duplicates, in total 12 samples sequenced). Transcripts significantly
o % S up- or downregulated (blue; fold change >2, p < 0.05), as well as

g AR Top d lated path : T
. oy 2P Sown [eguated pAIaYS iclar orgarismalvatrhomeostasi selected genes of interest (red), are highlighted. (B) Gene Ontology
T |Kenatnooyie afrentation analysis of differentially expressed genes using Metascape.

’ P 3 0 3 P4 | l /I:Z;t:tivji?grli?c:z ;?‘sgﬁfenr?fkinJ beta production
Log, Fold Change 0 2 4
-Log1o(P)

l Introduction of B. adolescentis, but not B. fragilis, impaired epithelial barrier integrity L
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Figure 3: (A, B) Confocal microscopy images stained for ZO-1 (A) and quantification of mean fluorescence intensity (MFI) (B) of CaCo-2 cells following different treatments. (C, D)
Confocal microscopy images of ZO-1 (red; DAPI nuclear stain in blue) (C) and quantification of MFI (D) in colon organ cultures at 4 h post-stimulation with B. adolescentis (B.
adol), B. fragilis (B. frag), or sterile medium (CTL) wusing the gut organ culture system. Data acquired by three independent experiments.
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Figure 4: (A, B) Representative SEM images of the terminal functions
ileum of mice colonized as indicated (A) and EPS-associated
bacterial cells (B). Arrows indicate sites of matrix suspected to * The gut organ culture system uncovers

be bacterially derived exopolysaccharide. functional diet-host-microbiota
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