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Abstract of the doctoral research:

Several factors can lead to the manipulation of the gut microbiota, including antibiotics, probiotics,
prebiotics and other environmental factors. The misuse of antibiotics causes a disruption for the
gut microbiota and thereby a disorder in short chain fatty acids production. Propionate, a major
short chain fatty acid, is able to stimulate the production of anorexigenic gut hormones that can
control satiety thus causing weight loss. Propionate can also contribute to metabolic health by
activating the intestinal gluconeogenesis, which can maintain energy homeostasis. In this PhD, we
designed a propionate-producing bacterial consortium from gut commensals by considering the
three different metabolic pathways for propionate production (acrylate, succinate, and
propanediol). To assess the effect of the propionate-producing consortium on the microbial
functionality upon antibiotic-induced dysbiosis, we used the in vitro simulator for the human
intestinal microbial ecosystem (M-SHIME). The impact of addition of the propionate-producing
consortium was tested for different donors after which the antibiotic was added to induce
dysbiosis. Our results revealed that the administration of our consortium restored functionality
and caused a shift to the microbial community towards enhancing propionate production.
Furthermore, we investigated the impact of the metabolites from the propionate-producing
consortium and A. muciniphila, a propiogenic bacterium, in an in vitro enterohepatic model of
insulin resistance. Our results showed that only the metabolites produced by our designed
consortium were able to increase hepatic glycogen levels and lipoprotein lipase activity and had
the tendancy to decrease pro-inflammatory markers such as IL-8. These results elucidated the
positive effect of the propionate-producing consortium on metabolic function and low-grade
inflammation. In conclusion, this PhD research showed that the designed propionate-producing
consortium is a promising strategy to restore dysbiosis and manage metabolic disorders.
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