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Gas composition
. Gas production stabilized at
day 4 (D4) in M-ARILE and at
day 2 (D2) in M-ARCOL.
. Variations in CO2

percentages between S1 & S2,
only in M-ARILE and for all
donors.
. No methane production in
M-ARILE but CH4 measured in
M-ARCOL for donor F1.

SCFA composition
. SCFA composition stable at
day 2 (D2) in both models, with
variations between S1 & S2 in
M-ARILE for all donors.
. In M-ARILE, SCFA proportions
are donor dependant, but not
in M-ARCOL.

(Inoc: inoculum)

SCFA concentrations
. Lower total SCFA, acetate,
propionate and butyrate
concentrations in M-ARILE
versus M-ARCOL for most
of the donors.
. No butyrate production
for donor F1 in M-ARILE.

Total bacteria load Taxonomy

β-diversity

α-diversity

. Significant differences in lumen and mucus-associated microbiota, far more pronunced between the stool inoculum and
the M-ARILE than the M-ARCOL.

. Differential clustering of ileal and colonic samples in both the luminal and the mucosal compartments.

. Lower bacterial load in the luminal compartment from
M-ARILE compared to M-ARCOL.
. In the mucosal part, no difference between the two
models, whatever the donor.

. Stabilization of bacterial profiles at day 6 in the luminal
compartments of both models and, at day 8-10 in the
mucosal phase.
. Higher abundances of Clostridium, Escherichia and
Enterococcus genera in M-ARILE versus M-ARCOL.

. Consistency between metabarcoding analysis and
methane production (only in M-ARCOL for donor F1).

. Similar α-diversity between M-ARILE and M-ARCOL 
(D6 to D10).

M-ARILE 

versus M-ARCOL

In vivo-in vitro

correlation

Microbiota activity SCFA productionI, II

Total SCFA ↘ ✓

Acetate ↘ ✓

Propionate ↘ ✓

Butyrate ↘ ✓

Microbiota load Total bacteriaIII, IV 
Luminal ↘ ✓

Mucosal ≈ 

Microbiota compositionIII, V

(Genera)

Bacteroides

Luminal & 

Mucosal

↘ ✓

Clostridium ↗ ✓

Escherichia ↗ ✓

Enterococcus ↗ ✓

Ruminococcus ↘ ✓

ICummings et al., 1987; IIZoetendal et al., 2012; IIIDelbaere et al., 2022; IVDeschamps et al., 2020; VMartinez-Guryn et al., 2019

Validation of M-ARILE regarding microbiota activity and composition

The human small intestine is the main site of food digestion and nutrient
absorption. Its microbiota certainly plays a key role in host health, but until now it
was largely understudied due to sampling invasiveness, especially in healthy
volunteers.

Up to now, there is no available in vitro system simulating the ileal
compartment and its associated microbiota, that has been fully developed and
validated based on in vivo data in humans.

Aim of this study: Development of an in vitro dynamic model of the healthy human
ileum microbiota, reproducing both luminal and mucosal microenvironments.
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Most of the results in M-ARILE and
M-ARCOL are in accordance with
in vivo data in healthy human.

Metabolomic analysis are on going
to better describe ileal and colonic
in vitro samples

The M-ARILE model will provide a powerful platform for mechanistic studies on 
healthy human ileal microbiome and its interaction with nutrient, drug or enteric 

pathogen found in the small intestine. 


