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Analysis of the function of GCN2 in the regulation of pancreatic beta-cell mass.
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GCN2-/-mice fed a normal-chow diet (NCD) didn"t exhibit any changes in glucose tol
erance or pancreatic beta-cell mass. GCN2-/-mice fed a high-fat diet (HFD) exhibited significant aggravati
on in glucose tolerance and reduction in pancreatic beta-cell mass. Islets isolated from GCN2-/-mice showe
d significant increase in mTORC1 activity and decrease in insulin signaling. Next, we found that GCN2 was
markedly activated in islets from mice fed a HFD. We also measured the concentration of amino acids, and f
ound that it is reduced in islets from mice fed a HFD.

Our results showed that chronic activation of mTORC1 signal is one of the causes of reduction in pancreat
ic beta-cell mass in GCN2-/-mice. In islets from mice fed a HFD, the activation of GCN2, caused by the enh
ancement of translation of insulin, might contribute to maintenance of pancreatic beta-cell mass. We expec
t that GCN2-/-mice could be the models of the pathogenesis of T2DM in patients who have a SNP in GCN2.

2 GCN2 B



MTORC1

MTORC1

Nature

Medicine,17;448-453,2011

mTORC1

ONE. 6, €23238,2011.
B

Genet.38,589,2006

TSC2

p
mTORC]

mTORCI1

PLoS

Nat

mTORC1

BTSC2"

BTSC2" B

B mTORC|

Mol Cdl Biol. 28, 2971

mTORCI1
mTORCI §
General control nonderepressible
2(GCN2)
2 SNP
GCN2
(Nat Genet. 40: 1092,
2008) 2
B GCN2
GCN2
B mTORC1
2
GCN2 B mTORC1
1 B
GCN2 B
GCN2 B
p
2) B GCN2
mTORC1
GCN2  SNP 2
GCN2
free tRNA
GCN2 B



GCN2 2

1) B GCN2
p
2) B GCN2
GCN2
3 B
GCN2
mTORC1
4) GCN2
B GCN2
p
GCN2
B mTORC1
B
GCN2
B
INS-1 GCN2
(11.2mM)
(HFD) GCN27-
p
MTORCL
(NCD)  HFD
HFD
GCN2
B GCN2

B MTORCL

p
HFD
p
GCN2 B
0
6
28
2014 2 13
2 GCN2 B
56
2013 5 16
2 GCN2 B

Beta cell wprk shop 2013

GCN2, a type 2 diabetes mellitus
susceptibility gene, is associated with
the regulation of pancreatic p cell mass
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