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Background

The intestinal epithelial barrier confers protection against the intestinal
invasion by pathogens and exposure to food antigens and toxins. Growing
studies have linked the gut microbiota to the intestinal epithelial barrier
function. The mining of the gut microbes that facilitate the function of
intestinal epithelial barrier is urgently needed.

Results

Here, we studied a landscape of the gut microbiome of seven pig breeds
using metagenomics and 16S rDNA gene amplicon sequencing. The results
indicated an obvious difference in the gut microbiome between Congjiang
miniature (CM) pigs (a native Chinese breed) and commercial Duroc x
[Landrace x Yorkshire] (DLY) pigs. CM finishing pigs had stronger intestinal
epithelial barrier function than the DLY finishing pigs. Fecal microbiota
transplantation from CM and DLY finishing pigs to germ-free (GF) mice
transferred the intestinal epithelial barrier characteristics. By comparing the gut
microbiome of the recipient GF mice, we identified and validated Bacteroides
fragilis as a microbial species that contributes to the intestinal epithelial barrier.
B. fragilis-derived 3-phenylpropionic acid metabolite had an important
function on the enhancement of intestinal epithelial barrier. Furthermore, 3-
phenylpropionic acid facilitated the intestinal epithelial barrier by activating

aryl hydrocarbon receptor (AhR) signaling.
Conclusions

These findings suggest that manipulation of B. fragilis and 3-
phenylpropionic acid is a promising strategy for improving intestinal epithelial

barrier.
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