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[ Abstract] The decrease or loss of first-phase insulin secretion is the pathophysiological feature of
B-cell dysfunction in type 2 diabetes. Genetic variations and epigenetic changes can affect the first-phase in-
sulin secretion. The decreased first-phase insulin secretion results from genetic variations in ATP-sensitive
potassium channels (K3, ), L-type calcium channels in B-cell membrane and insulin exocytosis. The genet-
ic variations in K, channels regulators reduce the first-phase insulin secretion duing to the decreased level
of sulfonylurea receptor 1 (SURL) or inward rectifier potassium channel (Kir6.2) subunit duing to the im-
pairment of K}, closure; the genetic variations regulating L-type calcium channels in B-cell membrane de-
crease the first-phase insulin secretion by reducing the activity or number of L-type calcium channels. Exocy-
tosis-related gene mutations reduce the first-phase insulin secretion by reducing the number of insulin gran-
ules docked in the plasma membrane and reducing the fusion and release of vesicles. In addition, epigenetic
changes such as DNA methylation, histone acetylation and abnormal expression of miRNA reduce the first-
phase insulin secretion by affecting the expression of insulin exocytotic proteins.
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