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The use of beneficial bacteria as probiotics to promote health is widely practiced however, the mechanisms underlying the bacterial effects on the host are rarely known. Lactobacillus rhamnosus GG (LGG) is a commonly used and extensively studied probiotic that confers health benefits to the host including cytoprotective effects on the gut epithelium. We showed that another probiotic strain, namely Lactococcus lactis (subspecies cremoris) or LLC, elicits superior cytoprotection of the gut epithelia of mice following exposure to exogenous chemical or radioactive insult. While LGG-induced cytoprotective effects were dependent on Nox-1 (NADPH oxidase 1) activation and subsequent ROS production, we found that in Nox-1 deficient mice LLC retains its protective effects, suggesting action via an alternate pathway. Thus, we performed RNAseq analysis in colonic tissue from vehicle-treated and LLC-treated mice and identified importantly that TLR2 is significantly upregulated in LLC treated mice. Probiotic bacteria including LGG have been previously reported to interact with and signal through Toll-like receptor 2 (TLR2)-MyD88 dependent signaling, with other groups demonstrating that TLR2 knockout mice exhibit increased susceptibility to radiological insult. Therefore we determined whether LLC is still cytoprotective in the absence of TLR2-MyD88 signaling. LLC promoted faster epithelial migration during an in vitro scratch assay of intestinal epithelial Caco-2 cell monolayers, but this effect was abrogated in the presence of a TLR2 inhibitor. Moving beyond cell culture, LLC elicits in vivo protection during DSS colitis or radiation injury but this effect was significantly abrogated in MyD88 knockout mice. Together, these data suggest that LLC acts via a TLR2-MyD88 signaling to mediate cytoprotection in intestinal epithelia. 
