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[FEE] BB - DA W% B 2 (glutamic-pyruvic transaminase 2, GPT2) fE i WA §1 i J7 #EH0 b (76 I S HopL I, 5% - )
JHl Kaplan Meier-Plotter ¥t )443 #1 GPT2 KA S5 BIE AR MG 2 WX FH, R H LM J2EE 8 PCR (quantitative real-time PCR,
qPCR), % AREN (Western blotting) FityEeH#4{b% (immunohistochemistry, THC) $& A Il GPT2 ££ B i 4H it Anilfs PR 5 s 21 40
FEA P RIBE L, 2R CCK-8 57 & I AS [ 3 BE BT B %t N B8 s 4 R E 4 15 A5 O A iR A . 43 S0 M3 50Uk ) MIKIN28
I A AU Y MKN4S il vp A g GPT2 b RIS RSN %, JFRM CCK-8 ik & . 4 sebei i g:ie . Western blotting 46 il
JBUEAXT GPT2 i s R4 ik W s A M O A N . IR 0 M Y T P B T PEAROG AR Sl oG R AR ML, 455% - GPT2 kil
H5HEHUG 2 HAHC, GPT2 R 1K &AM R XIEHG T ABUR, GPT2 RILMCAIANMBR AR . GPT2 {3k %15 n] W IR I 5196 77 H B8
B, MARF IR GPT2 WA, it ik GPT2 Al 34k AN AR A A 85 918 (extracellular regulated protein kinases, ERK) {55i#f%. I
VTP IE 4> 4588 SRY & 2 (SRY-box 2, SOX2) #1 Nanog [f]Ji#& (Nanog homeobox, NANOG) My ik, [F]lF ]I 5m 4 i it v
BEInhE Sy, WM& E GPT2 MR 2, 4518 - GPT2 W &KB S HE YT BUEEA ¢, %Kik GPT2 rlilid #i% ERK {55, LT
PEAHSE ST THhRE Y SOX2 Fl NANOG RyZIk, <3l 8 i 40 M st g s 7 o HEHi .
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Effects and mechanisms of glutamic-pyruvic transaminase 2 on cisplatin resistance in gastric cancer

YUAN Yuan, MEI Jun
Department of Biochemistry and Molecular Cell Biology, Shanghai Jiao Tong University College of Basic Medical Science, Shanghai 200025, China

[Abstract] Objective - To investigate the role and mechanism of glutamic-pyruvic transaminase 2 (GPT2) on cisplatin resistance in gastric cancer.
Methods - The Kaplan Meier-Plotter database was used to analyze the relationship between GPT2 expression and poor prognosis of gastric cancer. The
expressions of GPT2 in gastric cancer cells and tissues were detected by quantitative real-time PCR (qPCR), Western blotting and immunohistochemistry
(IHC). The cytotoxicity of cisplatin at different concentrations to human gastric cancer cells and normal gastric epithelial cells was detected by CCK-8
assay. GPT2 overexpression and knockdown cell lines were constructed in cisplatin sensitive MKN28 cells and insensitive MKN45 cells, respectively.
CCK-8 assay, colony formation assay and Western blotting were performed to evaluate the cellular cytotoxicity, stemness of cancer cells and the changes
of key proteins in stemness-related signaling pathways in GPT2 overexpression and knockdown cell lines, respectively. Results - The high expression of
GPT2 was negatively correlated with the survival of gastric cancer patients. Gastric cancer cells with high expression of GPT2 were resistant to cisplatin,
while cells with low expression of GPT2 were sensitive to cisplatin. Overexpression of GPT2 could decrease the cell sensitivity to cisplatin, nevertheless
knockdown of GPT2 could increase the cell sensitivity to cisplatin. Meanwhile, the further study revealed that overexpression of GPT2 could activate the
extracellular regulated protein kinases (ERK) signaling pathway, up-regulate the expression of SRY-box 2 (SOX2) and Nanog homeobox (NANOG), and
enhance the ability of colony formation, while knockdown of GPT2 could inhibit ERK signaling pathway, reduce the expression of SOX2 and NANOG,
and suppress the ability of colony formation. Conclusion - GPT2 expression are related to the sensitivity of cisplatin treatment. Overexpression of GPT2
can increase the resistance of gastric cancer to cisplatin treatment by activating ERK signaling pathway and up-regulating the expression of SOX2 and
NANOG.
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—ER R, TTRGEAE., Bk, SERHNETT IR
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IR AR ()82 —,

Wi £ 1 24 98 B — 29T 258, W BT RpE b
RMIaIT Y, HIRMRL N 20% s ARifi, mTI%KEE
BB SR S i 250, (R R B ML & Ak RE
D, o8 IR EAVE T T HR DU R 2B TR T SR & L B A i
A RERE, FREI, SIREEIT bia ery i
F L, WAL AN 4% E 1 2 (multidrug resistance-
associated protein 2, MRP2) ik ", g4ula s & G
1% B (extracellular regulated protein kinases, ERK) 1& 5
R B Y A, BT EoR, ETE R T 4Rt e 5
NREEITHCPUI & A . BeAh, IEE vl A5 22 246 LR
F % B (mitogen-activated protein kinase, MAPK) i#l %%,
7S DNA & Z R K ERCCI Fikghn, MimitmR ek
TATLIT sz

RN G 2 (glutamic-pyruvic transaminase 2, GPT2)
R FhRRL RS R, RERRAANERS o BX
B vl v A P B R N /R, HAEE L. ERE. IF
WP 25 21 2R 0 S 2 RN S R R A I R R
AWFgE " HRE, GPT2 R4 A sk F R, EAni R
BCeR AT, % K+ 4 (activating transcription factor
4, ATF4) fefgff GPT2 ik LR, Hsaph% B 4nieny
e "™, BeAh, ZipsErh PIK3CA & R 2878 23 {f GPT2
Fik BA, FEoBAMIEAT A AR R R, i ek
IR I A R U RIIE, AS TR A IR T R,
FLIR R 40 7T DLl 1k GPT2-0-KG-PHD2 il fig o i 28 1) &
JE, Rk, BFRHFIEFR ] GPT2 Xy k& A= 5 %k g B
HEEEM, it T GPT2 e 85 10T f5 FiETT X
FLHIFEMR AN E A, AT 0, AHFSCER R GPT2 f£ W i
AT HBTH I VE LKA TR T, A B BIRTT S (it
IS AL

1 HHS%HE

1.1 4ufig, A AU
NIE % Zh 40 A GES-1 Fn A ' % 41l N87. AGS,
SGC-7901 ¥J i L iEE L INEHIT ST B it 22 sk Bz g, A
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% 40 e MKN45, MKN28, BGC823 f1 A 5 & FZ 4
JEL 293T ¥k A 9206 == R Ar AL, ASBHF S vh I8 B e
AR B BB T E il A A Bk BT B 40 AR R R
Hu.,

RPMI 1640 }5 55 06, 45 3/ #E & K (100 )
( L AR B AR A F), JEMiE (fetal
% H ), MR b
#% (phosphate buffered saline, PBS). & 9 5 (Gibco,
FHE), BCAEAE®IRXME (om0 E B A ik
A2 FE]), GPT2 Hiufk, BAR I & 1k 4 B 48 I 19 — bL
(Proteintech, 2£ & ), SRY & 2 (SRY-box 2, SOX2) #i
f&. Nanog [6] J# & (Nanog homeobox, NANOG) ¥
#& (CST, [ ), B-actin (C4) ¥Hifk& (Santa Cruz, £
E), B ARk (L REFHEAMRA ),
CCK-8 iX#I& (Dojindo, HA), KiEkiXFI& (Takara,
HA ), real-time PCR i 5| & (eBioscience, FE[HE ), %
(KEECHADHAAIRAF])

HF160W % CO, 41l fifg 4% 55 4 . HFsafe-1200 41 fitg #8 4+
TG (AT P A IR E) , TE2000-U ]
BB MB: (Nikon, HA), FRESCO17 % & 3wy 3 4 i
B0OHL (Thermo Fisher, ZE[E), Oddsey £I 4N (LI-
COR, ), ImageQuant LAS 4000 {k2% % Je kA% 5 (X
(GE, %H),

bovine serum, FBS) (Hyclone,

1.2 WF5eJiik
1.2.1 G H A GPT2 ££ 5 8 K55 b

PZEGE  NEEESSHL B AU ns i il g il
B EARAIRA F], Ay R & T 65 CHH %
Frid e, SEFJERHHARKIEA R, TkCE. 95% &
Bl ok s SMikERE . Eifigia, KRV AR
FBi i AL, Wi, 28 10 % 1E % (LRI i )
J 30 min, R GPT2 —Hi (LAEMREEA 1:100) 4 CHEFH
s T @EPERT A, HARREY, SRR
s Wik, EWEE R, THEIERME TSI,

1.2.2 GPT2 W RFAMLR AL ANRAAE @l ol
P it B T A GPT2 b IR AR F kI
b, HEHA 5y B pHR-SIN i1 Mir-zip, JH 293T 4ifitesy #ll
2 R TR S 23 3R, P 0 JBURL S L 23 8 Je
Yu MKN28 4, K255 Uk K 23 3% 5URL 4 MKN45
A YA R, FH 0.01% FINERS 55 S50k A S e
Y, 3kAF GPT2 i Guf fnzs S FURiH 40, GPT2 #4 4
HoMEEYe T GPT2 b Rk Uk sk GPT2 IR 15 Bk 1y 4 i
(Horp, &I T 2 XF shRNA P I 44 5 GPT2 IRk Tk,
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BIOAREYR2H 1 Fdk et 2), 234 BURI A FE g T AH 25 3
FURLAI AN, e, I SEht 2t e & PCR (quantitative
real-time PCR, qPCR) Fl17%& |9 i E[l #F (Western blotting)
Rl GPT2 {yid Zak FRZGB AR .

1.2.3 qPCR &l GPT2 fU ik fEJC RNA i ff (LAY
W T1EEH, A TRIzon (Invitrogen, ZE[E) 2R ik
A R E B A A, o BUmA & N EER
75% CEEFERUE mRNA, F£F ] Nanodrop 45l] mRNA
. BT pg (9 mRNA e #5% % cDNA, #t47 qPCR &l

ki 51 #. 5-GGAGCTAGTGACGGCATTTCTACGA-3';

T 51 4. 5-CCCAGGGTTGATTATGCAGAGCA-3', x
N Z (10 uL): SYBR Green Master j& & ik 5 uL, Hx
cDNA 1 pg, E##514 (5 umol/L) 025 uL, Ti#t514y (5
umol/L) 0.25 uL, ROX Reference Dye 0.2 uL, R 7% 7k |

Ao BFEFFIE : 50 CTHE 2 min; 95 CH{AE 10 min;

95 CAS P 15s, 60 CiR k 60s, 40 153, LA B-actin
KN, il B o Mk GPT2 (A% ik &, B %
GPT2 i getf fnzs # FURi gl i fie v GPT2 Rk mutaill,
PRME E,

1.2.4  Western blotting #lll% & &k HI4NIREE] ) 440
B A 100 mm A EE S5 M. F&I T, 2 000 x g 2.0 5 min, 2
s LIS G IAGE & RIPA 2RI Atk 24 %, BCA
FEEAWRE, BEE,
B B2 (A g A T e AR R B — SR PR A T N B e
Hidk, #5R )G, HEAOEREER A CHE (Millipore,
EHE) E, MAHMEA P (GPT2, SOX2, NANOG,
ERK1/2, p-ERKI1/2  B-catenin, GSK3B, p-GSK3B.
Notch 2 fAH B FIHLARE I A& . Hedgehog 15 5 il #%
PUAAE SR GAY TAOEIR 2 24 1:1 000, B-actin HifAHY
TAEWREE A 1:3000) 4 CHEER. 2 TBST k)5,
T=il THFE bt (LU2FEHi% IR Dye 800 CW, Ffifil IR
Dye 680 CW, it EftBIlIEbis 1gG. o AfeElE
L/ 1gG B AR EEH) ) 1:10 000) 1 h, FE£2 TBST i3t
)5, T Oddsey £IAMAREAL S 1b 52 & 6 AR 5 BT (AR
Bitg, B EIEE GPT2 T E R0 Hr,

1.2.5 CCK-8 A& Ml i 41 i 4 i 22 M ofF N IE % H &l I
41 M2 GES-1 Fi1 A\ 5 %8 41 2 MKN45, MKN28. BGC823,
N87, SGC-7901, AGS 43 BILA— & $ &4 Fh 2 7] 96 fLik
#1; GES-1, MKN28. BGC823. SGC-7901, AGS [ty 43 Fh
e BEYY Ay 4E 100 pL w4 000 />, MKN45 F1 N87 [ Fhifk
BEYg A4 100 ul b 10 000 4, %52 HFEFEFE, AR
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[l LN E AL PN 4 d Je b asge . FRREFRE, W
ALIMA 90 uL Jrfif 15 75 21 10 uL CCK-8, 37 CHEF 2 h,
T EEAR U 450 nm ALAIWRE FE(E, THEARAR 7GR
IR M 2, BEXT GPT2 B Yt i 48 TR 2 4 i 4m
fBE PRSI, HARPRE L.

1.2.6 AR RET KA I e T B RE D H GPT2 it
ik MKN28 41 i F11 GPT2 fik 3 ik MKN45 4ff g # F 5] 6
AL, BERhie 4 5124 1 000 4~/ LA S 000 4~ /4L, F5
HIRE 3IAEAL, IR 37 CHFRH IR 10 ~ 14 d, 5
¥ LG, JraaMgani so eI B Bk 2 G, #
MR SRR, FEREFRAE, PBS Pefk 2 1k, AL
S 2 mL [ g i (10% HEE +10% ok B2 +80%PBS),
i [ 7€ 30 min; FF % E &5 H PBS Pk 2 4k, A
AU 2 mL 1% S5 @b 50ATR, SRR 30 ming [ 45
anR, K ODE 6 FLB, BT e T T, Seit
SRR E (R S0 ANHIREA Bidh 1 ANsebE)

1.3 il )itk

% H1 GraphPad Prism 5 K {1 X B 845 48 10 17 58 140
M. WEIEH BT A S &R 3 kUL L, diE kiR A
Student's 7 #5545, P<0.05 FonZE R HA G L,

2 BER

2.1 GPT2 &8R- 15 ¥ A R AR DL 2 I 06 &

JyESE GPT2 WK 55 WM RIAH e, AT
78 F1| FHl Kaplan Meier-Plotter £(## & 75t %7 GPT2 Fih /KT
5. FLAE . NS B A A IR AR SRR T AT
Kaplan Meier-Plotter i1 ;53 #7 (& 1A) Box, GPT2 ik
BB A R IBAR, 5 R A A ] 5 e R AR OG
(P=0.000); H{EFLEE (P=0.009) FAUpiLsE (P=0.013)
BHEPHERRDWES (K 1B, 1C), MfE, AR
I G 9 20 20 5 AR AG I K 5 9 A 4 b GPT2 By
BACEs g5 (B D) Bor, 5HEESFHLHL, §
FRL A GPT2 (YR IKAACE B & Tk, eoh, AR
M mRNA 7K FE [ K57 5k GPT2 f kg A6,
gPCR #i1 Western blotting £5 8 % 715, GPT2 1F &4 5 9% 41
Marpa ek (B 1E, 1F), ATk, Fi1&B GPT2 wf
fEMb sy B s s, H GPT2 iUkl 5H Mk
UG
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mRNA k7K ; F. Western blotting #47lll GPT2 [ [ ik 7k T
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Fig 1 GPT2 expression and its relationship with survival of gastric cancer patients
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Fig 2 Construction of overexpression and knockdown cell lines of GPT2
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2.3 GPT2 X H1ERI YRR

oy B GPT2 {2k kT S IREAIT UK &, ABF
FER AN [ 9 HE PRI NG 51 5 S A B8N 9 R 5 T I 2
g, it CCK-8 Il ammianiastt, 4558 (& 3A) B
1%, GPT2 Fik{EMI MKN28, BGC823, SGC-7901, AGS,
N87 AR IAEATGTT AU, 1h GPT2 2k i) MKN45
AN Gk, BEI, AWRI IR 2 HIAL P GPT2 4%
Qe ANz KL AN, dad CCK-8 T S A I 40 i 2
Pho 2R n (& 3B, 3C), GPT2 i ik iy MKN28 4
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b, AWFIER GPT2 i % ik ) MKN28 41 fitg it GPT2 fik %
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Fig 3 Effect of GPT2 expression on cisplatin resistance in gastric cancer cells by CCK-8 assay
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2.4 GPT2 5 ¥ sani TPk 2 M 3% &
AVUEAL I RTIR " W, FURUEAINE - GPT2 1y
FIR b VAT S e M T, T e ok L e Y
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Wy (¥ P<0.05), Pf)E, FA1i8 1 Western blotting 5
D20 HE P AF G 5 7R B4 SOX2 1 NANOG (& ik 1
UL, &R Eor (B 4C, 4D), GPT2 if k4Nl SOX2
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Fig 4 Relationship between GPT2 expression and stemness of gastric cancer cells
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farh i rm R (e, 458 (& 5A ~ C) BsR, GPT2
IFRiE RN 7> b1 Hedgehog 1% 53 % [ FYSCHE Bk I Shh,
Glil UL & Notch {55 #% FRYICHER 71 DDL4, kil o8
{fi | Hedgehog 1 Notch {553t #%, i Wnt {55 e& M| 572 4>
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