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Elucidation of development of pancreatic neuroendocrine tumors mediated by
abnormal amino acid metabolism using a mouse model
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In glucagon gene-deficient mice in which the glucagon gene coding region was
replaced with green fluorescent protein GFP cDNA, pancreatic neuroendocrine tumors (panNET)
developed from the age of 10 months, and numerous GFP-positive cells were observed in the liver.
Liver metastases were observed in some male mice that survived to 15 months of age. Endocrine
granule markers Chromogranin A and Synaptophysin were weakly positive in liver metastases.
GFP-positive cells observed in the liver showed characteristics of pancreatic endocrine or immune
cells. Through genome analysis of panNET, we identified 43 genes related to cell proliferation and

invasion.
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AR RN WAESS: (pancreatic neuroendocrine tumor: panNET) 1% 10 5 AIZ 1 ADHEE THRA
SNDHDPBATHY | PR A D 1-2%% 5D 5, ITFEORHINE 7 7 NFEHTIFGED S panNET
D 40%, 10%, 20%\Z M AAMKIEIS T MENT BIZ AR, 7 a<~TF U OFEESCT v A T EOHE
FRCBED D ATRX, DAXY B TERIMH &N7- (Scarpa et al. Nature, 2017, 543, 65),
F£72. mTOR ¥ D 7SC2, PIEN, PIK3CA 5725 (Jiao et al. Science, 2011, 331,1199)
X DNAETRIZBEI D MUTYH, CHEK2, BRCA2 81755  (Scarpa et al. Nature, 2017, 543,
65) HEdHH LD, panNET (FITHFEBNMMERIZ H B 08, IEEN ORI S idk b CTchd 7
D, F DLW FRTR TN AR I DWW T 7 AT 3 HED AL TR,

TN AT a M B W C T e S v I rnbTaty v S EZITTHWES, EIZ
Jlgi R U, i EFAERICMA T 2 VBRI HE ST 5, axOITNV—TTiX, 73
> L glucagon-like peptide—1 (GLP-1:A > A U 3 UWMIEREIZ X 2 MK FTIERH 267 5B/ E
V) BTRINA I EIEORBMEL LTHEAINDS EWVIRIZEBRL, ZVh I VBB T
D z1— REEf % GFP cDNA (C{B X #a % 7= 7V 7 2 U WAL T KB (Geg ™)~ o 2 ERL L 1=, =
O~ T ATIIMPHEITIIER THI08ET 2 JBIELZ 2 L, GFP BIEOKE o MIEOBE A
W BT~ (Watanabe et al. Diabetes, 2012, 61, 74), & BIT. Gegt™sP <7 2 TiZ 10 7 H
HHFEEE A S panNET 2338245 L, 15 AW TIE 42% D~ 7 AZB W T 0 R B, HPEEE N
BV R SNT 2 57~ (Takano et al. PLoS ONE, 2015, 10, e0133812), L2>L7273 6.
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12 BERD Gegf™ ™ BN Geg™ "~ 0 A D> 0 PE IS BB - RNA il 24TV S8R 738 BT 21T - 72,
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Gegs ™" < v A D TR G T O SE Yt 24T 5 T2,

4. WRFERR

WO IZTNHIVBETFRE~Y AL BREA L7 panNET DLW ZROReMEMET
WERED Gegf® " < 7 ZADEFFMBUTOWTIRI- L 2 A, M 12 22 A . HEiE 14.5 > AET
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—EBIZ BV TR 2 3860 1o, SRR B IIRENT 20 D | Gegf™ ™~ 7 A DR, o FlE & Y panNET
VEHEN R~ — J7—Td % Chromogranin A, Synaptophysin, NCAM, o flEO#RS KT
% ARX BHETH o7, TSI TIX ARK KT NCAM [t Td - 7278, Chromogranin A,
Synaptophysin (385 ChH 72, FFEBEEH T D Geg™ "~ A O S72\V Gegt? e~
7 AD panNET 128125 Ki6T BtEsRiE 3~209CTH V. @b o NET G2 (BEFHAEIME < | 1K
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