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Introduction and objectives

The host has developed a mucosal defense barrier consisting of a mucus layer which traps immune
molecules, thus selecting specific microbes. Moreover, microbes themselves differ in their adhesion
capacity to mucus, resulting in a unique mucosal microbiota with a great potential to interact with the
host. Because human studies are restricted to end-point samples of mucosal microbes, we
incorporated a mucosal environment in a dynamic in vitro gut model (SHIME) and assessed its

importance for colonization of lactobacilli.

Materials and Methods

While a first SHIME-unit consisted of a conventional setup with only luminal microbes (L-SHIME), a
mucosal environment containing mucin type ll-covered microcosms was incorporated in the second
one (M-SHIME).

Results and Discussion

Lactobacillus mucosae (99.9%) and Pediococcus acidilactici (99.7%) were the dominant resident
lactobacilli. Whereas both species were present in the lumen, only L. mucosae was detected in
mucus. Also the strongly-adherent Lactobacillus rhamnosus GG specifically colonized the mucus upon
inoculation. The involved adhesion mechanisms (mucus-binding protein - L. mucosae; mucus-binding
pili - LGG) validate that specific mechanisms are responsible for the colonization of the in vitro
mucosal environment. The mucosal environment influenced the long-term colonization of L. mucosae
and enhanced its stability upon antibiotic treatment. Moreover, the antibiotic-resistant P. acidilactici
increased in abundance during an antibiotic treatment, suggesting that P. acidilactici might be used
during antibiotic treatments in order to maintain the Lactobacillus community and its associated
functionality. Finally, L. mucosae was the only species with strong adhesion capacity to Caco-2 cells,
and thus has a great potential to closely interact with the host.

Incorporation of a mucosal environment thus allowed colonization of specific microbes, in
correspondence with the in vivo situation. It will be interesting to unravel how microbial groups of the
normal microbiota colonize this in vitro model in order to obtain a more in vivo-like overall microbial

community composition and activity.
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