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The incretin hormone glucagon-like peptide-1 is encoded by the proglucagon gene (gcg) and produced in both the gut and brainstem. While peripheral GLP-1 stimulates pancreatic beta cell proliferation and insulin secretion, brain GLP-1 controls energy homeostasis with a yet-to-be further defined mechanism. Extensive previous investigations have shown that cAMP signaling is important in the transcription of gcg and the secretion of GLP-1. Recent studies in different disciplines have deepened our understanding on the role of cAMP signaling and its crosstalk with other signaling cascades in endocrine and other cell lineages. Here we summarize recent advances from our own laboratory and elsewhere in the following three areas. A) In the gut, cAMP signaling is able to crosstalk with the Wnt signaling pathway in stimulating the production of the incretin hormones. B) In pancreatic beta cells, cAMP signaling mediates the effect of GLP-1 via cross-talking with a major Wnt signaling effector beta-catenin in stimulating beta cell proliferation. In addition, both protein kinase A (PKA) and Exchange Protein Activated by cAMP (Eapc) are involved in the degradation of TxNIP, a mediator of glucotoxicity. C) The T2D risk gene TCF7L2, which encodes another major effector of the Wnt signaling, is expressed in the brainstem gcg-expressing cells, and its functional knockdown leads to altered glucose homeostasis.

