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Introduction and objectives: Akkermansia muciniphila is an abundant human colon microbe that feeds on 
mucin as its sole carbon, nitrogen and energy source, thereby producing acetate and propionate. A. 
muciniphila has been correlated with human health in various studies but a mechanistic understanding of 
its colonization is still lacking. Materials and methods: In this study, we used the dynamic SHIME model to 
uncover the ecological behavior of A. muciniphila in the colon, i.e. its main site of colonization and its 
response to environmental parameters that are associated with a healthy gut such as a low colon pH, the 
consumption of fibres (inulin) and mucin. Results and discussion: A. muciniphila was found to colonize the 
distal colon (pH 6.6-6.9) more abundantly (+4 log copies/mL) than the proximal colon (pH 5.6-5.9) and this 
colonization pattern is due to the preference of A. muciniphila for pH 6.15-6.9. The addition of mucin upon 
ten days of mucin deprivation caused a dramatic increase of A. muciniphila (±4,5 log increase over two 
days), far exceeding the response of any other bacteria present. The inulin treatment did not affect A. 
muciniphila in this in vitro model, despite the observed effect of inulin on A. muciniphila in vivo (Van den 
Abbeele et al., 2011). Together, our findings indicated the preference of A. muciniphila for the distal colon 
environment due to its preference for more neutral pH and uncovered the quick and stable response of A. 
muciniphila to mucin supplementation. The results of this study are indicative of a high sensitivity of A. 
muciniphila to environmental changes. This high sensitivity could explain why its abundance in vivo 
changes drastically when the conditions in the colon change, for example due to certain disease states 
(Everard et al., 2011; Png et al., 2010; Wang et al., 2011; Zhang et al., 2009). This could clarify why A. 

muciniphila is so often correlated with diseases and might be an indicator species for gut health. 

 


