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Biological context

The gut microbiota:

� plays a vital role in many
physiological processes,

� imbalance is linked to
numerousdiseases,

� hosts more than500
bacterial species.

Understanding host-gut
microbiota interactions
is crucial.

Magni�ed view of the colon showing lumen and
double mucus layer.
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Biological representation of the main symbiotic mechanisms
1
.

[1] Haghebaert (2024) . 2
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Objective

Establish acomputational framework that integrates models at
di�erent spatial scales to simulate host-gut microbiota symbiosis:
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Geometry

1 Colon model
2 3

:
Cylindrical domain
 colon � R3.
By assumingaxisymmetry in
cylindrical coordinates, the problem
is reduced to two dimensions.

2 Crypt model
4
:

1D spatial domain
 crypt � R with
each cell located atz 2 [0; zmax].
Assuming crypts are perfectly
synchronized, only one crypt per
section is modeled. Ncrypt : crypt density per surface unit.

[2] Labarthe (2019) , [3] Muñoz-Tamayo (2010) , [4] Darrigade (2022) . 4
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Colon model
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Repulsive force

� A newone-way repulsive force between Bacteria and Hard
Mucus was incorporated:

� This force wasextended to all solid components except
mucus and liquid.
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Coupling Colon-Crypt

[1] Haghebaert (2024) .
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