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Switching mechanisms for pancreatic beta-cell growth
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Phogrin is a transmembrane protein that localizes on secretory granules in
pancreatic B -cells. We previously showed that phogrin participates in molecular interactions with
insulin receptors (IR) to regulate insulin receptor substrate 2 (IRS2) protein stability and in turn

glucose-promoted (3 -cell growth. Glucose is a principal regulator of B -cell survival and growth as
well as insulin secretion. Despite the growing evidence for the significance of the
IR/IRS2-mediated signaling pathways in [ -cells, whether secreted insulin acts in an autocrine
fashion remains controversial. We showed that phogrin-deficient mice fed a fat diet have defects in
B -cell compensatory growth. This is likely because phogrin binds to IR only at conditions that are
needed for B -cell expansion. We identified a new phogrin partner, and its binding of phogrin
inhibits phogrin-IR interactions. This study represents the first report of a switching regulator of
autocrine insulin action in pancreatic 3 -cells.
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Fig.1 MING6 expressing phogrin-GST were cultured at high growth or low growth

I R conditions. Cell extracts were prepared and an equal amount of each extract was pulled
down with glutathione-Sepharose. The amount of insulin receptor (IR) in each
precipitate and expression level of IR and phogrin were determined by immunoblotting
(left panel). The same cell extracts were pulled down with glutathione-Sepharose, and
the presence of protein A in each precipitate was determined by immunoblotting (right
panel).
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Fig.2 Immunohistochemical anal with anti-insulin antibody were

performed on pancreas tissue from control (Ctrl) or phogrin knockout
(KO) mice after 20 weeks on a normal food (NFD) or high fat diet
(HFD). Areas of f3-cells relative to pancreas area were quantified, and
data are presented as means * SEMs (n =4, *P < 0.05). We observed
reduced compensatory b-cell expansion in HFD-fed phogrin knockout
mice.
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The secretory granule-resident pseudophosphatase phogrin enables glucose-stimulated insulin signaling in pancreatic B -
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