Primo-colonizing genotoxic Escherichia coli : a threat to intestinal stem cells ?
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Abstract : Escherichia coli (E. coli) is one of the first commensal bacterium that colonizes the intestinal tract of newborns and persists in adults as a long-term

colonizer. Among this species, some strains of E. coli produce a genotoxin named colibactin. This bacterial toxin induces DNA double-strand breaks, chromosomal
instability and genetic mutations in mammalian cells. Therefore, we have examined the consequences of the neonatal colonization by these genotoxic E. coli.
Following oral inoculation, we observed E. coli bacteria mainly in their niche, the colic mucus gel layer, and some bacteria interacting with upper epithelial cells.
Although direct interaction is required for genotoxic effect in vitro, we found yH2AX"* cells in the basal crypt region, especially at day 8. Although DNA damage cannot
be seen any more at adulthood, abnormal mitosis figures persisted and the renewal of the epithelium was enhanced. Thus, the perinatal period is a critical period
when the intestinal epithelium is directly exposed to genotoxic primo-colonizer bacteria that could leave a persistent footprint in intestinal stem cells.

Colibactin-producing Escherichia coli strains can damage DNA in intestinal epithelial cells of unweaned newborn mice
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Neonatal colonization with pks+ E. coli damage basal crypt region
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We examined the consequences of the neonatal colonization by these genotoxic E.
coli. A colibactin-producing E. coli strain, or its non-toxic isogenic mutant, was
administrated by oral route to newborn mice. Gut tissues were collected 6 hours [ -3
after exposure to localize bacteria by FISH and DNA-damaged yH2AX* intestinal |, <~ rktee
cells by IHC. Some E. coli can quit their niche, the colic mucus gel layer, and then _
interact with epithelial cells from both the surface epithelium and the upper crypt

Although direct interaction is required for
genotoxic effect in vitro, we can find yH2AX* cells
in the basal crypt region, especially before
weaning.
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Conclusions and perspectives

The perinatal period is a critical time window during which the intestinal epithelium is
directly exposed to genotoxic primo-colonizer bacteria. The primo-colonization by
colibactin-producing strains might result in a persistent footprint in intestinal stem cells.
Before weaning, we observed many yH2AX+* cells in the basal crypt compartment. In
consequence, both the genome and cellular homeostasis can be compromised.
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