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Dietary peptide sensing in enteroendocrine cells

Tohru HIRA
Research Faculty of Agriculture, Hokkaido University

Gastrointestinal endocrine cells sense nutrients and secrete gastrointestinal
hormones. However, the mechanisms of action of peptides are only partially
understood. In previous work, we have shown that various food peptides
strongly promote glucagon-like peptide-1 (GLP-1) secretion. However, little is
known regarding the structures of the food peptides (amino acid sequences and
chain lengths) that contribute to the promotion of GLP-1 secretion. Thus, this
study aimed to clarify the structures of food peptides that are recognized by
gastrointestinal endocrine cells, as well as how they are recognized. Using a GLP-
1-producing enteroendocrine cell line, GLUTag we found that a-lactalbumin
(ALA) and f-lactoglobulin (BLG), the major components of milk whey protein,
induce GLP-1 secretion. This indicates that some dietary protein molecules, in
addition to hydrolysates and amino acids, can be directly sensed by
enteroendocrine cells. Using a dipeptide library, we identified various
dipeptides (12 types) with GLP-1-releasing activity. Among these dipeptides,
Trp-Tyr (WY) exhibited the most potent GLP-1-releasing activity. In addition,
when Phe (F) was added to the N- or C-terminus of WY, it had a much larger
effect on stimulating GLP-1 secretion. Further analysis revealed that WY
stimulated GLP-1 secretion by activating the extracellular calcium-sensing
receptor (CaSR) in GLUTag cells. These results demonstrate that GLP-1-
producing enteroendocrine cells distinguish the molecular structures of dietary
peptides, and that hydrophobic amino acid residues are important factors for
potent GLP-1-releasing activity, possibly through the activation of CaSR.



