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Abstract

AR, EMTIC & Bglutaminase S BAZMHLICEDZ 0 FHEZHASHICL, EMTZENEL L
FHEAEEZOARZEMNMEL TV, KEBNADFOLFOXEEICHERAE hdoxaliplatinE EFEERE®D
FEZRITHCT1M16MRZIC REIMEL ., oxaliplatinfii £ #lif2(116/0xa-R)Z &I L 1=, 116/0Oxa-RHA
BTk, BERNOEEBEMIBRE N, i, 116/0xa-RfETIE, EMTEEEZEERFOSL
UGRBERNY—HN—Da-SMAORKRATTEL THY), 116/0xa-RMlETIE, EMTAELTWB
ENPSHICE DI, 116/0Oxa-RiEfEIE. Oxaliplatin’ L ®OmediumTIEET D & ERROFEIC
R3»Z&ENS, 116/0xa-ROEMTH AIEMHEE TR ENASHICBE 2 1z, KITHFE THCT1164#
fRICSLUGZ EHIFKR E B 12 116/slughlifald . ZENICEAEROFEEZTRT, T T, 116/slugifl
RICHL TEVRMBEMRZ RTRAEZHRRL -, TOF/R, glutaminasefl E & D CB839Xgluta
thione peroxadasePE EZHIORSLIIICERZMERL I, —A T, BEROMESEH THB2DGX I ~
O R TR EOEERTdH D metforminlc XL TE, HCT1M6HIRREFERENREMTH S 1=
o 116/0xa-REHCT1164Hf2TCB839, RSL3ANMAZM D LLBMEN 21T > /m& 5. 116/0Oxa-RHl
fald, CB83JCHL TRRERZMZRLE—F T, RSLAMBAZMIE, HCTIMHRRE FEA LR
bsiEh 2k, HMEROglutathioneBZBEL =& 23, 116/0xa-R#ME Tk, HCT1164HRELY)
£glutathioneB A" Z < RSLIBHMICFEL TVWD ZENHSAICE 2 1=, KIZ, 116/Oxa-RiAKE
CHFT2MIEAIILZZIBEZBEL 2& Z5116/0xa-RIBETIE. HCT116MlE2L Y £/ LE
ZRUI. LEA S, 116/0xa-RiifEE., TILEZI /U AANTEL TEY, TILZIKEHEH
HMREFICEETHDCENfERASN,

This study aims to elucidate the molecular mechanism involved in the high susceptibility to
glutaminase by epithelial-mesnchymal transition (EMT). We treated oxaliplatin, which is used in
FOLFOX therapy for colorectal cancer, for over one month in HCT116 cells, which shows epithelial
traits, and generated oxaliplatin-resistant cells (116/0Oxa-R cells). In 116/0Oxa-R cells, a
morphological change to the mesenchymal type from epithelial type was observed. In addition, the
expression of EMT-related transcription factors such as SLUG and mesenchymal markers such as
a-SMA was upregulated in 116/Oxa-R cells, and we determined that EMT was occurring in
116/Oxa-R cells. 116/0Oxa-R cells revert to epithelial traits when cultured in medium without
oxaliplatin. Thus, the EMT of 116/Oxa-R was reversible. In previous studies, we generated
116/slug cells, which stably display mesenchymal traits by transducing SLUG in HCT116 cells.
Therefore, we searched for a drug that shows a high cytotoxic effect against 116/slug cells. As a
result, they showed high susceptibility to the glutaminase inhibitor CB839 and the glutathione
peroxadase inhibitor RSL3. On the other hand, the susceptibility to 2DG, an inhibitor of glycolysis,
and metformin, an inhibitor of the mitochondrial respiratory chain, was the same as that of HCT116
cells. 116/0Oxa-R cells showed high susceptibility to CB839, but the susceptibility to RSL3 was
almost the same as that of HCT116 cells. Glutathione is a major substrate of GPX4, and we
measured glutathione content in the cells. We found that the glutathione content in 116/0Oxa-R
cells was higher than that in HCT116 cells. High glutathione content in 116/Oxa-R cells
contributing to RSL3 resistance. Next, the amount of glutamate in 116/Oxa-R cells was measured,
and we found that 116/Oxa-R cells showed higher glutamate content than HCT116 cells. From
these results, it was considered that glutaminolysis was enhanced in 116/0Oxa-R cells and
glutamine metabolism was important for cell survival.
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Elucidation of determinants of glutaminase inhibitors sensitivity and their application to treatment

1. HREREEDOHRE
AL, EMTIC & BglutaminasemRAZHAICEADLZ D FHEBEHESHNIC L. EMTEENE LFRAREDRR
ARMNELTWS, KIBMNADFOLFOXEEIC# A S boxaliplatinx LR ROFE AR $HCT1 1642 ICREFUNIE
L. oxaliplatinfit4#HfE(116/0xa-R)E#&HIL L7z, 116/Oxa-RIIFETIE. RERANDHELLIERINL, T
7=. 116/Oxa-R#FATIE. EMTEEEERFDSLUGPREERY—H—D a-SMADOFEIRATTEL TH Y. 116/0xa-
RHIRETIE, EMTHAELTWB Z EHEHSLMICA o7z, 116/0xa-R#ifEIL, Oxaliplatins L ®Omedium TIZET % &
TRROMEICRZZEN S, 116/0xa-ROEMTHA I #M%EZEF T 2 I ENBPEL MR o7z, FLTHFRTHCTI 164
f2ICSLUGZBRBIFRIRE B7/2116/slugifdld. REMICEAEROFEEEZ TR, £I T, 116/slugififgicd L TEW
BAESRE R TERERERLE, ZOHR,. glutaminasefEEFIDCB839glutathione  peroxadasefEEH
DRSLIICERZMEZRLEL, —AT. BEROHEZTATH22DGP I MV NY PHRHFEDOEEFTH
Zmetforminicxd L Tid. HCT116#ifE & ARREDRZMTH 7, 116/0xa-R&EHCT116#fif2 TCB839, RSL3®D
T MHDLBRENZT o7& A, 116/0xa-Rififai. CB839ICX L TIFERAZM AR L7=—H T, RSLIDREAZ M
&, HCT116#il@ &I EAEED LN > Tz, HMlBHN DglutathioneEZBELZ &I A, 116/0xa-RHiIET
I, HCT116#82 & W) £ glutathioneEH'% < RSLIIFEMMICES L TWB I ENHASL MR o7, JRIC. 116/0xa-R
HMARICH TRV I VBEARELE Z5116/0xa-RiifETIE. HCT116MlELY 6B WMEERL 7,
LLEA DS, 116/Oxa-R#fifEIE. JIE I/ )OI AELTEY., JIUL9 I VREDHMREFICEETHD I &Y
EZoNhi,

2. MABRREEDOHE (F:R)

This study aims to elucidate the molecular mechanism involved in the high susceptibility to glutaminase by
epithelial-mesnchymal transition (EMT). We treated oxaliplatin, which is used in FOLFOX therapy for colorectal
cancer, for over one month in HCT116 cells, which shows epithelial traits, and generated oxaliplatin-resistant
cells (116/0xa-R cells). In 116/0xa-R cells, a morphological change to the mesenchymal type from epithelial
type was observed. In addition, the expression of EMT-related transcription factors such as SLUG and
mesenchymal markers such as a@-SMA was upregulated in 116/0Oxa-R cells, and we determined that EMT was
occurring in 116/0xa-R cells. 116/0xa-R cells revert to epithelial traits when cultured in medium without
oxaliplatin. Thus, the EMT of 116/0xa-R was reversible. In previous studies, we generated 116/slug cells, which
stably display mesenchymal traits by transducing SLUG in HCT116 cells. Therefore, we searched for a drug that
shows a high cytotoxic effect against 116/slug cells. As a result, they showed high susceptibility to the
glutaminase inhibitor CB839 and the glutathione peroxadase inhibitor RSL3. On the other hand, the
susceptibility to 2DG, an inhibitor of glycolysis, and metformin, an inhibitor of the mitochondrial respiratory|
chain, was the same as that of HCT116 cells. 116/0xa-R cells showed high susceptibility to CB839, but the
susceptibility to RSL3 was almost the same as that of HCT116 cells. Glutathione is a major substrate of GPX4,
and we measured glutathione content in the cells. We found that the glutathione content in 116/0xa-R cells
was higher than that in HCT116 cells. High glutathione content in 116/0xa-R cells contributing to RSL3
resistance. Next, the amount of glutamate in 116/0xa-R cells was measured, and we found that 116/0xa-R
cells showed higher glutamate content than HCT116 cells. From these results, it was considered that
glutaminolysis was enhanced in 116/0xa-R cells and glutamine metabolism was important for cell survival.
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