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ANSRBFAEIEYT P CLDN18-ARHGAP26 #6345 | FL()
ALYy 2916 97 ok R i) BT 98 12 H

EGN )

HmE Br HF BB CLDNIS-ARHGAP26 il & %8
A SR G R A T AL ST 25 AR T IR IR A S B fE iR YT B
CLDN18-ARHGAP26 it 5875 FE R 33k 5 | B W T ALY 2453397
AR BIEER , AR SRR bR D
YA R BGC-823 (I (SP) 41 Hi A1 Ak ) B ( NSP) 41l g, ik
HH NSP 41 55 Ye 1 3K CLDN18-ARHGAP26 Bl 45 5875 FE X
HIM R R AR, A qPCR AT H CLDN1S-ARHGAP26 il
GRAEFM =R T G EN G AR 2
(ABCG2) mRNA K1 Kik, F Western blot %% 4% I
Bz — [ B AL (EMT) #H 52 1 E-Cadherin | Vimentin 3%
ik, FH CCK-8 Rl %% Ye 41 M X ALy 24 B v R0 114 g0k
FH CCK-8 il A2 B AT X 5% Y AN 25 ME i s g, A S 1
A FRE YL AN Western blot 48305 YL 41 i 19 45 85 8 19 B
(E-Cadherin) JEFEHE 4 (Vimentin) IR, R qPCR &
WM 57 s Yt 5t 2255 CLDN18-ARHGAP26 Tl 4 5 78 5 [K] 18
BRI NSP 41 Ml th CLDN18-ARHGAP26 Bl 45 5875 Ha [ 3
KE TR Y4 ABCG2 mRNA FiEm TAREYLH (P <
0.001) , Western bolt {7~ id 335 CLDN18-ARHGAP26 il &
RASELP Y NSP 41 ifi ' E-Cadherin 85 1128 35K TR #E L 40
(P <0.05),Vimentin 2 £k R T ARFER A (P <0.01) , 5%
2 T B0 F B ) USSR TR YL 240 (P <0.05) . A
Z RIS VD I R I b PG JL A M, A0 A7 AR T
RIPREILFE (P <0.05), ASBITFAIIF RS E-
Cadherin FE1EA S TR (P <0.01), Vimentin K [
FIRMET R (P <0.05), &t ASRBIFRENEE
FEZ0 L CLDN18-ARHGAP26 Tl A 28 78 £ TN 32 18175 1 4l
ML EMT %% 40 A58 vb FIEA R it 250

X8R AT CLDN18-ARHGAP26 Rl 5878 ik
— (] AL i 240k
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P AE PR SR, BT, W, BRI

(R IR 2 — |, Bk R R HE A 56 L R AR HE 2
= BARTFARIGYT RO AR E g T
BRI, BB EEEN S FAEFRMMKT
30% ), FERELUEEAE K — MRk, TS SR E
FURFREM LA S AR R, B
i # CLDNIS-ARHGAP26 fll & & [H, % ik
CLDN18-ARHGAP26 Filt 5 19111 B s 20 i 7 b e 3R Al
B s /b, B T B2 — (8] 5T % 4k ( epithelial-mesen-
chymal transition, EMT) 2% M X H @y £ 209 H
AL A2t 25, AFgR ) R, NS AT L
A B s 200V OO 0 S e A M R T
TEARHR & B YD F%A ( oxaliplatin, L-OHP) 21 A AR 75 r
NS B A AT L i 2 4 v A B 1) BV 0T 1 R
#f (side population, SP) 21 A A9 BUSH: | 1AL T B VD
FIEA H 988 EMT BB NS A n] DU R0 % B i
it 25 Ak EMT , DA T8 S B I A s R, %5
RS B TR NS B AT 7E CLDNIS-AR-
HGAP26 filif 278 5 R it Ak 25 3 7 v i it Mok 9
YEH .

1 #BEFEE

1.1 FEHME ANHEAER BGC-823 I H R &L
PHEED R A R\l 64 09 (FBS)  RPMI-
1640 B350 H 2 [E Gibeo AN H]; HHEE R IR SR
W42 E Hyclone 2\ ] ; i % 75 CLDN18-ARHGAP26
GEAR LA 1595 B 2044 b Vil B9 L A R AR A
Lipofectamine 2000 4% 4457314 H 3¢ & Thermo 2
A TRIzol IR A FIREEFE MR AR AT
Wi SR 57 & SYBR PremixEx Taq™ (Tli RNaseH
Plus) IFI &0 A =AW TR (KE) A RA A ;
E-Cadherin . Vimentin T4 1 3 £ E Abcam 2\ 7 ;
RAPI 2 AT BCA 388 P vk BE R 3 7] 65 3 0
SR A RAEYH AR A R ] 8 ] S A
FEY A FE; PVDF A ECL &4 1 5 [
Millipore 23 & ; CCK-8 & & W F H A [/l {2\ 7l
Hoechst33342 44i i [ 55 Sigma 24 H], BD FACS-
Melody #1434 H S & BD 23 A]
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1.2 #patEsx A BRI R BCGC-823 H 10%
FBS 1Y) RPMI-1640 557 5L # T 37 «C 5% CO, il
RSN R IR, K 3 70% ~ 80% @k A it
0. 25% JFHE-EDTA WAL TR A, O 8 AE KN Y
YA T IR 225

1.3 #pasiE  EEAE KRS R0 EoE K
IR 0. 25% [EAE-EDTA 14k , BUE 5 40 it 2 )
I AR 1 000 r/min,4 °C ,%;E\ 5 min, & 2%
FBS 1) PBS W VE¥ 2 IR, MM N 1 x 10°
A/ml A, ALK R S wg/ml Hoechst33342 %t
WOiE T 37 °C 5% CO, MM A HIFE 2 h,
PEE LSS, 400 & 2% FBS By PBS ¥ ¥k — Ik &
1B, 5 8 BD FACSMelody 4 if 73 356 {3 ik
17 SP 1 NSP 4 f i 45 I B 43-3% (355 nm < 5551
i % Hoechst e 2, F 450 nm WA W 625G 1H
5,650 nm WEELLEDOEIFES) |

1.4 R PO KR BGC-823NSP 41
L P JER TS AL, 400 R 50K 4 M v B RTEE Oy 1 % 10°
A/ml B2 ml/FLEERE T 6 FLAR T TS R AE h 8
F£24 h, 55 K, HEA S we/ml polybrene LT
FRHE I GE 995 B B R e R R HE 37 C 5%
CO, FEFE58 " H FL B #7 , Control ZH A XY FE 12 95
7, Lentivirus 2L/ A i %35 CLDN18-ARHGAP26 i
G RAFER T . Bi R 12 h e, R b s 5 ik
B AR IR SR oL, AksEE 5% 24 b 5 TS
SRR A IR

1.5 X RNA #2E(#1 qPCR %54 CLDNI8-AR-
HGAP26 Fil& 278 FE 4 48 h fiY) NSP 40 ifd 3% 37 5 121
P, FHICH PBS PEH 2 W, A 1 ml %) TRIzol %4
R IR 2% 5 min 5 2] 1.5 ml EP 1, HL
200 wl =S LE A R R h IR e E 15
min Jii,4 °C .12 000 r/min &> 15 min, B 26
B 7K AR IE I A SRR ) S TR B JE TR ), IR S
10 min 5,4 °C .12 000 r/min Z5.[> 10 min, B35 &
W, T AS B 8 DT TE B A 4 S RNA, H 75% &
R DTVE VR 2 U, HTid 5 7K ¥ RNA %%, 1 Nan-
odrop 2000 ## i3 & 43 66 TH I RNA ¥ 2 1R
1 B 534 AR B 10 BH A5 K BV RNA 396 4% 5% i eDNA
Wit A M CLDN18-ARHGAP26 5|4, F .5 -TGGG
TCCAACACCAAAAACAAG-3', R:5'-GAGTCTGTTTT
CCGCCGTGT-3";ABCG2 5149, F .5 -TTTACGCACAG
AGCAAAGCC-3", R: 5'-GTCAGCGTGGGATCCTCTT
C-3'; N2 GAPDH 5|41, F. 5 -TCAGCCGCATCTTC

TTTTGC-3', R: 5'-ATGGTGTCTGAGCGATGTGG-3',
L cDNA 1N, M4 E 3 E L, R
1519 H ABI SystemStepOnePlus #4796 52 A 7€
JE, PP A AR HERE T . 95 °C 30 s FilAR
P£;95 °C |5 5,60 C .30 s #4740 MEIA Y1 I
Mo N4 B A5 3] 4% LAY A1 5 9 {EL  threshold cv-
cle,Ct) , SR FH 2 -8 M & R AR

1.6 Western blot f %% %t CLDN18-ARHGAP26
Fill G2 A8 B[R 48 h 1Y NSP 2 ff 35 35 8145 FHJCTA
PBS Pk 2 UK, FH 20 i 224 g v S BB ML B 1, 0
SHVTRC ] 4 225 S ARl 440 e, 8 11 PR K 465 oI ¥ B 1 T
HLERE] PVDF I F, FH 5% RS 4Bt —$i 4
CHIFHE L, TBST Pk 3 W, K 8 min; T 37
CIFE 1 h, TBST P& 3 ¥, BHIK 8 min, %I &
ECL Y s, R RS, i Image J #44
ST S B R EEAA, DL B-actin N SHA
H 1R A ik

1.7 CCK-8 #Zg¥ 8R4 15 100 pl 4 fp
T 96 fLIEF M B4l 5 x 10° DEIM, T 37 C 5%
CO, BFMPRESE 24 h e, IS R v B 6 FE 1Y 1-
OHP(0.5.1.2.4.8.16.32 pg/ml) ¥i %5 24 h, A
10 pl CCK-8 ¥, T 37 °C 5% CO, ¥ Frfh iR 3
h, BEHC 490 nm ZEWEOGREE(E . ARSI (%) =
[ACREIAL) - A(Z L) J/[ACKHIRFL) - A(%
F1L) ] x100%

1.8 it 4abIE  JH SPSS21. 0 AT 42440,
BAEH Graphpad 7. 0 #4770 47, %48 LA I ETE. 7
U2 ] Fb ARk H ¢ K36, Western blot 254k FH 56 m) 7
2T (ANOVA) . L P <0.05 HERESH#i
P

2 H#R

2.1 NSP #4013 %% CLDNIS-ARHGAP26 3= 3%
EEF ABCG2 EAMKRIE i 4HEAR /3 E H
M2 BGC-823 1Y SP(1.3% ) A1 NSP(98.7% ) 4ii
Mo 1A) K5 NSP T ARG, LIEREN
A 1 235 CLDN18-ARHGAP26 Fill 4 58 78 Jit:
K NSP 41 ff v, Fl qPCR K3 1] CLDN18-ARH-
GAP26 fl &8 A FE I Il ABCG2 () mRNA ik, 4%
@78 CLDN18-ARHGAP26 Filt & 5 748 JE P (1) 2% ik
B 1B) . 40t %5 CLDN18-ARHGAP26 fil
ARAFFEN JF ABCG2 mRNA [ 3k 5 T AR 5% e 41
JI(E1C)



FMBERKFFE® Acta Universitatis Medicinalis Anhui

2022 Jan;57(1) <113 -

1 NSP @pa%EfitRi%E CLDN18-ARHGAP26 R & R EFE R E ABCG2 HIR X
A ALY VA S31E BGC-823 4iififl SP I NSP 4l fifd ; B: qPCR 4l CLDN18-ARHGAP26 il &5 5878 K4 ; C; ABCG2 ) mRNA ik ; Control £ ;

Tk e R PE X FE 9 75 5 Lentivirus 21 . F5 Y4 id 3K CLDN18-ARHGAP26 il

2.2 NSP #ffid Rk CLDN18-ARHGAP26 %
E E & E-Cadherin, Vimentin EEH B RIE  West-
ern bolt ¥ 1l EMT #H 7K 4 E-Cadherin , Vimentin &
HIFRIR, 45 R B 7R, Control Z4H 40 il E-Cadherin %K
H#&IAE T Lentivirus 2140 il E-Cadherin 5 & ik
(1=4.372,P <0.01) , Lentivirus ZL4fiffl Vimentin %
H#A =T Control 41 (¢t =6.674,P <0.01), W
K2,

2 igRi% CLDN18-ARHGAP26 Ri&EE ) NSP A% % EMT

A : Western bolt 1] E-Cadherin , Vimentin 25 F 335 ; B & i12#5
#1 E-Cadherin , Vimentin 25 Xt 235 & ; 5 Control 4 . " *P<
0.01

2.3 NSP 40ff3id & i%X CLDN18-ARHGAP26 R 3
EEE3t L-OHP MMM AR L-OHP
AP Y8 FE A NSP 41 24 h )5, FH CCK-8 £
MICXF 3K CLDN18-ARHGAP26 fil & 518 41 i A

B RAL LR 3 5

5 Control ZHLL#E. * * * P <0. 001

KRR 4558578, RV L-OHP XF NSP
2NN 3 B AT A, 1C, O 4. 28 pg/ml, 13
ik CLDN18-ARHGAP26 fili & 3£ 1 5 , L-OHP X 4 g
SO R RS 1C50 9 15. 87 pug/ml, LI 3,

E3 NSP A3 3RiE CLDN18-ARHGAP26 REEFA G
3t L-OHP it 254 K 220
5 Control 4 %% . * * P <0. 01

2.4 ASEHMTRIE CLDN18-ARHGAP26 RE
EFEH NSP R AN Em A THRASE
Hxfad 2635 CLDN18-ARHGAP26 5875 A ) NSP 4f
JHTS 245 M s e, S AN [R)R BE (0,10 .30 .50 ,100
pe/ml) NS B AL T NSP 41 it , 45 3 B 7R, 50 . 100
pg/ml A S 24T B AP NSP 40 i 55,10 pg/ml
NS REAFXT NSP 41 s 78 e A7 B s VR H, P aese
30 peg/ml VE A S 5215 HIFL NSP 1A R0 B (&
4A) . HE— LI 30 we/ml AR AF FIUA [6] ik
L-OHP % i3 % & CLDN18-ARHGAP26 %8 7% 3 [H 1)
NSP 4% Sy i, 458 oR NS RBA7 Al L-OHP
A G RRAR T Y it s s . $m NS 21T e
Wi 55 3635 CLDN18-ARHGAP26 2875 K 5 | 2 (1) %of
L-OHP Wyt Z5/EH . WK 4B,



- 114 - FMBERKFFE® Acta Universitatis Medicinalis Anhui 2022 Jan;57(1)

4 ABEHITRIE CLDN18-ARHGAP26 RETEEH
NSP 4 f i 25 14 B9 22 0
5 L - OHP 4 1% * P<0.05,* * P <0.01

2.5 ASEHMIERIE CLDN18-ARHGAP26 RE
HE R NSP 408 EMT BRI 5 {ER  Western bolt
Kl N2 A7 X} 1 3k CLDN18-ARHGAP26 7R7F 3%
(K% NSP 4 il EMT AHOCHEE FH Rk, 25 R R,
NS BT YL A ML) E-Cadherin 25 [ 3R3A
T TRAalE YL sH (1 =18. 063, P <0.01) , Vimentin &
FZEIE 4 (0.37 £0.12) MR T aifb Yedd (¢ =
4.011,P<0.05), WK,

3 itig

B LW 100~ HREEPHE 3 A
CLDN18 (—™ i 20 Jifi 18] 5 %% 25 5 W 5L ) F1 ARH-
GAP26 (— 4t RHOA #1551 1 3£ R ) %2 A 5848
BT CLDN18-ARHGAP26 , 2/ i 11 240 Jifd Az 4 fitg
A P A1 I 5T 1 B 5 7 AR, R B EMIT, 33X i 58
ARTTRE S BUR A MIGE RS . 2018 4F Yang et al'” I
A L BT CLDN18-ARHGAP26 Fil 45 5878 5
5 B 20 B It PR 12 W/ 0 $8 B ALY 7 I 24 3
FHOG iz B 5T 2 B H A7 7 SO0 i b A A i
flA L BB R ANGE IR 8w i
i F 3k CLDN18-ARHGAP26 il & 28 7 FE [H | 75 41 i

5 ASEHMTRE CLDNIS-ARHGAP26 L EFEH
NSP 48/ EMT i1k
A : Western bolt ¥l E-Cadherin , Vimentin 2 133k ; B G245
Bt E-Cadherin . Vimentin 2 FA XS #2355 ;1 : Lentivirus ZH ;2 ; Lentivirus
+ NS ;5 Lentivirus ZH LA ** P <0.01

TR 44 T I At e ik 24 1k AR 28 1 s
AT X e A0 AT O 2 A Ak e
R, ASTR) o AR 1Y S 98 A0 Bk b 38 AT 2
(SP) 40, LB KA7E 1% ~4% 210, ABCG2 &
5 i 22 24 Tf 245 1 28 DIDAH OC 1 22 245 it 245 B85 S A 1
SP 40 it 2 U H 5 2655 ABCG2 H4 A5, SP 4Hfitd AB-
CG2 My FIR L NSP 4R 3 £, 1MixS T A 433k 4
Ji.(SP + NSP) K1), ABCG2 My ik A, HETE
TS 2G )5 ABCG2 IR B T iZ0f
SER O =X 4t A 53 326 A8 53 26 1 BGC-823 4f it rh (1)
NSP 4 i, ‘2 7x NSP 4 jfd i 32 35 CLDN18-ARH-
GAP26 il 7 53 FE I BE(H ABCG2 KB BT+ .
EMT 248 H A A M 1% 1 Bz 200 it 4 2 1 P 2
JHL T 42 o 55 1 pe 2 A R AR S AL B LA T RS
() B A ) B . E Bl A EMT R AR S
i B4 12 28 Pk ANt 25 L E-Cadherin J& 5
S5z B fHE RN FEEA ST, FESA T
b B AR R KA A L 2 A A 2 2R 4 ) e
PERTIRE . W IE B A ( Vimentin ) 2 7] 75 5T 40 i
ARGy, Kk, Vimentin % #% FH/E EMT 89
MiEbsic' ™ . —BIEHL T, E-Cadherin £ 1 #ik
FEAIRAT Vimentin & 1R A N2 /R K4 T EMT,
13 #3k CLDN18-ARHGAP26 F:IR 1) NSP 4 fifd E-Cad-
herin 75 934 . FRAK, 17 Vimentin 25 13235 0 3%
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Anti-tumor effct of ginsenosides in the treatment of chemotherapeutic

drugs resistance induced by the expression of CLDN18-ARHGAP26 fusion
Li Jing,Xie Bo,Wang Hu,Zhang Chensong, Jia Jianguang,Pan Chengwu,Ma Jiachi
(Dept of Oncology, The First Affiliated Hospital of Bengbu Medical College ,Bengbu 233004 )

Abstract  Objective To investigate the effect of chemotherapeutic drug resistance induced by CLDN18-ARH-
GAP26 fusion mutation gene in gastric cancer cells, and to investigate the sensitization effect of ginsenoside in the
treatment of chemotherapeutic drug resistance caused by the expression of CLDN18-ARHGAP26 fusion mutation
gene. Methods The side population (SP) cells and non-side population ( NSP) cells of gastric cancer cell line
BGC-823 were labeled with immunomagnetic bead antibody, and the lentiviral vector with overexpression of
CLDN18-ARHGAP26 fusion mutation gene was selected for transfection with NSP cells. qPCR was used to detect the
mRNA levels of CLDN18-ARHGAP26 fusion mutation and ATP Binding Cassette Subfamily G Member 2 ( ABCG2).
The expression of EMT-related proteins E-Cadherin and Vimentin was detected by Western blot. The sensitivity of
transfected cells to oxaliplatin was detected by CCK-8. The effect of ginsenoside on drug resistance of transfected

cells was detected by CCK - 8 . The expression of E - Cadherin and Vimentin in transfected cells was detected by
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P75 & e K BRUIFIDE RAS %3k 5 oh g0 i 6 &

AR BRUR?

WE BN HIWTHNERIERRFEE R - m8EkE
R (RAS) RIBFF R S5O CR, Fik

H 90 HKFBENLA M xf IRAL AN iE 51 )5 2 .4 .8.12.24 48 .72
h B 7 d2H, BRXBRZ AN 340 s v G i 22 5 (LPS ) il &%
RBEREAAY , 43 T4 2 4 8,12 .24 48 72 h & 7 d BL 10
HOBUCIE I, T REAR S N R B A B (ALT) (R
KGR IE LS (AST) FLERJI S8 (LDH) | f53F RAS R
EYER(PRA) ME Bk KRR (ACE) ME BRI
(Ang T0); BUFIEH Y, WA U B, 41 20 RAS frks
¥ PRA ACE \Ang TI Fuifi B %3k % 1 #ZK (ATIR) mRNA
Fik, &R BRI K FAMEIR AST ALT & LDH /K4
LPS VE§H S & #i T 5,8 h ikUg, AST 5 LDH £ 4 ~48 h ¥
FXTIRALALT 76 2 ~48 h ¥ PR, 2R A FIT 42
X (P<0.05), FEAIZ KBGO R IE PRA 767 5 )5 i1
HETFES 2 h ki 48 h [ AE R K o) s ) B T
MEZH (P <0.05) ; ACE Hl Ang Il 76 90 5 B ¥ 71 55,8 h ik
1% ,ACE 7E 2 ~24 h & T BR4H , Ang [1 7E 2 ~48 h & TX g
HESFHG I $E XL (P<0.05), #EH KR ATIR

2021 - 11 -02 £k
BT H Lt AARIF RS (45 :7032017)
FEZ AL AR AR BN R, JLET 100086
2 Jemt A= pE PR, st 100026
EZ TS 2R, & i, IR E;
BRI, 55, W, s A S, AR BN, SR,

E-mail ; waijjwaijjwaijj@ 163. com

mRNA FATEE S SR Wi TS 4 ~48 h ¥ XRG4, 2 5%
FEHEITFEE L (P <0.05), &t NEE MAE I 80 o fg
PG PTRES AR RAS B A XA

KR NFERIMAE R B R - A R R RS R
N7 3 IO 98 2

RESES R363.1

XERERERS A SCEZS 1000 - 1492(2022)01 —0116 - 05
doi: 10. 19405/j. enki. issn1000 — 1492.2022. 01. 022

TR R MLAESE i TR R B CR N R 2 M
W5 R, L 245 D BERE 25 5 1E ( multiple or-
gan dysfunction syndrome, MODS) A 3= %5 #L 4R fiE
[ —RINERGAET > o PSR P K I A 2 2
B WRNEERAE EEIG 0, 5 Z BN R
i, XU N BER MUAE 5 I & T D R R fig 11 = 22
JEHE BRAERRAE S Y R B R - MR KRER
4% (renin-angiotensin system, RAS) 7E 58 iE F 2 Y
B P R E LS EMRERIE SRR
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Western blot after ginsenoside treatment. Results

qPCR detection showed that the expression of CLDN18-ARH-

GAP26 fusion mutant gene in NSP cells transfected with overexpressed CLDN18-ARHGAP26 fusion mutant gene was
significantly higher than that of the non-transfected group, and the expression of ABCG2 mRNA was significantly
higher than that of the non-transfected group. Western bolt showed that the expression of E-Cadherin protein in NSP
cells with over-expressed CLDN18-ARHGAP26 fusion mutation gene was lower than that in the non-transfected
group, the expression of Vimentin protein was higher than that in the non-transfected group, and the sensitivity of
transfected cells to oxaliplatin was lower than that in the non-transfected group. The survival rate of transfected cells
treated with ginsenoside and oxaliplatin was significantly lower than that treated with oxaliplatin alone. The expres-
sion of E-Cadherin protein in the transfected cells treated with ginsenoside was higher than that in the untreated
group, and the expression of Vimentin protein was lower than that in the untreated group. Conclusion Ginsen-
oside can reverse cell EMT transformation and oxaliplatin resistance induced by CLDN18-ARHGAP26 fusion mutated
gene expression in gastric cancer tissues.
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