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Mucus-targeted potential of Streptococcus thermophilus in the gut towards new probiotic effects
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Statement of the Problem: To establish safer and more sustainable food, we need to support the probiotic allegations of the lactic
acid bacteria in performing functional and mechanistic studies. Here, we explored the mucus-targeted potential of Streptococcus
thermophilus (one of the two yogurt bacteria), i.e. its capacity to adhere, degrade, and/or modulate the intestinal mucus.

Methodology & Results: In vitro, on pig gastric mucin or on HT29-MTX intestinal epithelial cells, S. thermophilus poorly adhered
and did not metabolize mucus sugars. In vivo, we evidenced a muco-modulatory effect of S. thermophilus in the colon of monoxenic
rats, solely housing S. thermophilus. Indeed, the number of mucus-producing cells as well as the expression of Muc2 (the main
secreted intestinal mucin) and Klf4 (protein involved in the differentiation of mucus-producing cells) were increased. In wild-type
mice, housing a complex microbiota, the number of goblet cells remained unchanged after administration of S. thermophilus whereas
a modification of mucin O-glycosylation was observed with a loss of neutral structures to the benefit of sulfated ones. Changes in K1f4
expression and O-glycan profile were observed in the ileum. In addition, the caecal lactate concentration was increased and that of
some short-chain fatty acids (e.g. propionate) was modified in comparison with control animals.

Conclusion & Significance: Thus, S. thermophilus exhibits in vivo a mucus-targeted potential that is expressed in different rodent
models and in different ways. The present work will be valuable to elaborate novel functional food based on these original probiotic
properties.
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