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Effects and mechanism of Trop2 on drug resistance of gastric cancer cells
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[Abstract] Objective: To investigate the effects of trophoblast cell-surface antigen 2(Trop2)on drug resistance of gastric cancer and
the underlying mechanism. Methods: BGC823 cells were infected with the lentivirus encoding shRNA against Trop2 and puromycin
was used to select stable cell lines ; The effects of interference were detected by qRT-PCR , Western blot and immunofluorescence ; CCK-
8 proliferation test and flow cytometric detection were performed to detect the influence of daunorubicin on cell proliferation and
apoptosis. The mRNA and protein expressions of Topo Il o were detected by qRT-PCR and Western blot. Results: The mRNA and
protein expressions of Trop2 in the shTrop2 group (transfected with Trop2 shRNA ) were significantly lower than those in the control
group (untreated) and the shNC group (transfected with normal control shRNA) ; The shTrop2 group showed higher proliferation
inhibition rates after daunorubicin treatment than these in the control group and the shNC group, and the IC50 value of the shTrop2
group was lower than that in the control group and the shNC group (P < 0.05) ; The daunorubicin-induced cell apoptosis rate in the
shTrop2 group was higher than that in the control group and the shNC group (P < 0.05) ; The mRNA and protein expressions of drug
resistance - related gene Topo Il a decreased after interference with Trop2 expression stably. Conclusion: Trop2 can intensify
daunorubicin resistance of gastric cancer cells by inhibiting the expression of Topo Il .
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LERAIRYT T R HE AR A IR A0 i 25 B4
1 e A BURST SCR AR W, ™ S e
BEMTG . 2R HTE 2 (human tropho-
blast cell surface antigen 2, Trop2 ) +&—Fh 41 fifd 22 i A
AR5 57 3 A S = A 58 A B
Trop2 75 B 21 = 2R3k, Trop2 HRE R RIA 5 H
PR RN EAA TG AR . A SCHERHRE , Trop2
5 I i 245 A AHCHER S {H Trop2 X 5 Ji 240 Jfd i
21 B o T HL AN TE R . DNA $h$h 44
ﬁﬁo&(topoisomerase I, Topo I o) B A R S BT iR 24
Y14y FIERE, 40 P Topo T afE 1 Y 235 7K -
E A S BT AR 200 iR A P . A IS AU
K H Trop2 %8 % 32 + 4t RNA (shRNA) , + 4 Trop2
155 2% 35 B 9 40 bk BGC823 I Trop2 i £ 3k , M58
98 20 L JEUER SIS 2 ) S 21 R U Y A L
W12 8R4 Trop2 5 1 245 46 5C £ X Topo 1 o 1Y #H 5C
P, N4 e B I R ALY T 24 1 T 58 S 4k 208 ik
Fitl A1 B A B

1 #RfAE*E

1.1 A

N H R AN Bk BGC823 . 293T 41 ifg phy A S 36 =
1547 , pGCsi-U6/Neo/DsRed/shRNA {4 (] N &2 fig
LA PR/ F] ), RPMI 1640 15723 DMEM 85555 |
100x 75 8 2 /4 25 20T G4 35 (Gibeo A H] L 55
[ ) , Lenti-Pac 18 % 7 U 25 i 71 & (GeneCopoeia 2%
A, B[ ), E4 7 R (Sigma A A, £ [H ), TRIzol i
7| . High-Capacity ¢cDNA 3% %% 5% 1355 & (Invitrogen 2
Al , 92 ), SYBR %6 a2 i PCR Kl £ (TaKaRa 23
A, HAS) , RIPA 24 . BCA 2 (& A A &
B RSP (B A RAEYHEARGRAR),
JEREE Il | T bR i A PRI | Alexa Fluor 488 FRic
)BT AR 1gG  ECL &G (Thermo 4 F], £ H) ,
P Trop2 F g BEHTLIR  FRPTA Topo Il o B 5EFETIA
(Santa Cruz > ), £ ) , PT A GAPDH 9573 BBt
& HRPARIC B 30 1gG Hilk  HRP ARICHY St
/IR TgG BT (Abcam 28 F], &) , {F R A E R
(AR SFEH 254 PR ] ), CCK-8 385 & (R~ 2
Fl, HA) , AnnexinV Alexa Fluor647/P1/JH T4 i
M (w2 W E AR A RAED . 5196
HH At 4 i 2E ) 8 w158, Trop2: 57 -ACAACGAT-
GGCCTCTACGAC-3' ( 1) , 5’ - GTCCAGGTCT-
GAGTGGTTGAA-3' ("R i) s Topo Il at:5'-AGCCATT-

GACGCAGTTCATGT -3 ( L {i# ) , 5 - GCCTGGCA-
CAAAGGTAACCTCC - 3" ( F ¥ ) ; GAPDH: 5’ -
GAAGGTGAAGGTCGGAGTC-3" (_F 7)., 5 -GGCT-
GTTGTCATACTTCTCATGG-3'(Fii).
12 Fik
12.1 Zmiasic

WU IR N R A0 BGC823, Ky FR N
109116 4 L35 F1 19% AT RPMI 1640 35 5735 5 L
5295 293T 4, 35 57 2 0 % 10% 15 4 175 F1 19 %
PLAY DMEM 8555 5 . ML T 37 °C . 5% CO. 1Y 1H
TR YR IR B 2~3 d BRI LUK, R I A 5 ik
£190%, FH 0.25% 8 11 254 T 4H BRI Ak A AR
1.2.2  Trop2 shRNA & ik Aoy #ysk 55 %2

HPE Trop2 LR AT Trop2 shRNA 4, %
%11 °h 5" -CCTTCAACCACTCAGACCTGG-3', Blast ¥
D5 HC A L PR 2t 77 81 TG [ U4 o Trop2 shRNA JT
5] 5 pGCsi-U6/Neo/DsRed 2R A 7i [ 3% 4% , BPEXT I
y‘i’pGCsi—U6/Neo/DsRed/Nono DL E ok ) N A2 g
FERABRA TG L B TR 1 2 DHS sk 32 2541
ML R TS AR HE RN LB AR, 37 CHi Rt
o PR IS T H A N EE RN LB 7
Frfr,37 °C.200 v/min, PRI . BERGE FE 5L AT
B A=W 28 /1N, LAIESE Trop2 shRNA J7 51 7 B A
pGCsi-U6/Neo/DsRed H1,
123 BmFEafk

10 em BEFE MR 1.5%10°4~293 T 4L, A4
10%¥BS [ 10 mL DMEM % 735£ (Ji 2 ifn 375 45 Aty 17
KR ) . AN K 22 80% I 4 ¥ , 1% Lenti-Pac
15 995 B 1 25 12 390 Ud BH A5 K 25 484 J5T kL AT Trop2
shRNA % 44 22 293 THiffl, 355548 hm , B O U sR
FIEIFH 045 pm U AR UE . BIE S AR IR
(6x)F%5:1 LR A, 4 CWFFE . WH,IRAW
4 CHEL>3 500 g,25 min, 3¢ L3, AR UTTE Y HI A
T 27 WU . B B PBS WAT G 20T , 42
AT -80 CUKA
1.2.4  Jad B J2 R ABE AR it

¥ BGC823 41 i L 5x 10* AN/4L (1) %5 1 Fh ke T
24 fL#, 24 h J5 PA-80 CUKFRELH 185 25 W0k, T
UK Rl B H A AA . AR AL I M bR iC R Xo) R
21, Y 73 A SUORE A9 4 LA 8 R shNC 41, B
Trop2 shRNA JFTkz A IFRIC A shTrop2 2, 24 h)5
0 h B 10% #4 K E FBS 1) RPMI 1640 1 9% 4 |
72 h G INAHRIE M 0.5 we/ml (R IEE A 25 2 4L
Ve 1 o P BAMEE T ULERHE YR, shNC 41l
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shTrop2 ZH 41 1 5% Y6 3R 3K 100% , 0.25 wg/ml EEIS %
RYFE SR 2 .
1.2.5 43 Trop2 shRNA Jit 4269 TR
1.2.5.1 £ % 82 % PCR(gRT-PCR) # ] Trop2
mRNA & ik

57 A MR A0 B8 K, A TRIzol 1057 15 ]
5 43 945 O BRZH . shNC 4H 1 shTrop2 2H 40 i i
RNA, OneDrop 436G RETHIN E RNA Ve B FILli i, i
8 High-Capacity cDNA 39 % S i) G ihd B 5 100 5 5f
A RNA N ¢cDNA, #4fE SYBR 7% & & PCRIXH &
UL 43T StepOne Plus 2 ft PCRAY #1790 it
PB4, RV ARZ AT : Premix 10 pL. Trop2/GAPDH
WS (10 pmol/L) 4% 0.4 pL., Dye 0.4 pL.
cDNABIM 2 wL 5B F7K 6.8 pl, ¥ HE4:44:95 C
10 min;95 °C 15,56 °C 1 min, ¥ 407K ;95 °C 15 s,
60 °C 1 min, 95 °C 15 s. FAFEBE 3N AL, 25
FE 3R, RIVEEHG, UL GAPDH RS IEIEH
TR AFEAY 1 1) Co i, SR F R A
(RQH) L2244,
1.2.5.2  Western blot #) Trop2 & & & A

IO KA X B 2H  shNC 20 FiT shTrop2 2H 4f
JL, AR RIPA 27 U8 B 45 40 1) A 240 44 BB
I, BCA R I G e i R B, SR
REGR v LR A, 95 CHIFR 10 min, FE5 A
PEJG T =20 CORAF . BUAE I8 SRR A, 109% RN
A5 Tt Ve 5 M P UK J K AR 1 5% 7% 22 PVDF JIEE, 5% Bt A
WK T 0T 2 b, 23 I A FH B4R B B 1
1) G Pt N Trop2 B 5 ST (1: 1 000) /N ELBT A
GAPDH P 5 TR (1:2 000) ,4 Cid k. W H,
PVDF JE&F PBST 0% 3 ¥k, 54K 10 min, 23 5 A
HRP AR IC A FEHTA 1eG Pk (1:1 000) F HRP FRid
B bt /N R TeG HLMR (1:1000) . FIRFFF 1 h,
PBST 3t 3 Y, 5K 10 min, 25 75 ECL % (00,
T ChemiDoc XRS+EGAHESE 411 IR H] Image-
Pro Plus 6.0 4RI K BEAE . 125080 85 31K,
1.2.53  SoJ& 3% eAam Trop2 & & & ik

DL 5X10°4~/FL % FE 43 | PP G BRZH (shNC 2
1 shTrop2 2 40 A T 12 FLAR , 40 0 i 5, 2545 9%
B, PBS FR R IVE 3 UK, JIIA 4% 22 58 WV I VR I 17 o2
YA, 15 min JiF 5%2F LT F 8 AR S, 5 0
H 1 he FEPW, A 5% M3 P e
M BT N Trop2 BT FEHTIA (1:500) ,4 Cib &, IR
H PBST 2%k 3 YKk, 57K 10 min, MILA 5%4- ifiL 3 141
1V W TRE 1 1 Alexa Fluor 488 411 (19 2F Hi f 1eG

(1:500) , #EGE T 37 CEIRAH, W% F 1 ho PBST ¥
PE3 YK, X 10 min, JIA PBS # B (1) Hoechst 33342
(1:500) , 380G Z IR IEE 10 min, LB , PBST
TR S min, P BT AR SE IR 285 S T4 IR, Image-
Pro Plus 6.0 A4 Z R . 2L TR 31K,
1.2.6  CCK-8 2 it 3§ 78X rAe M) 2 2.3 74

5 X BB 2 shNC ZH il shTrop2 2H 20 it 43551 LA 8%
10° A~/ FLIY % BEFPRE T 96 FLAR , AFFLIINA 100 L 75
10%FBS Y RPMI 1640 1% 3% 55, I DL T 40 it % 57 2
YERZ 1AL, R E 3R L. 96 fLA E T 1H IR
BEFR R R 2%, AN BE I, in A AR B R K 1 Y 22
2175 K (0.1 mg/mL) , Z9KJE 55174 0.0.050.,0.125
0.250.0.500.1.000 pg/mL. 48 hJi 2% Bk R 77 3
FFLINA 10 pl CCK-8 35 #1190 wL 15 #7337 C
BT A5 5246 3 ho Multiskan Spectrum [T
WA FLAE 450 nm P WOBAE , Z 0 EE 31K,
A A R = 1- Chn 25 4 - 28 P )/ CR I 2 4 - =5
H4H) ]x100%.
1.2.7 AR &8 R ARA R 28 e A

B Xt B 2H L shNC 28 il shTrop2 20 21 it DA 5%
10 ALY BE S BRI T 6 FLAR, T F# 30 min,
37 CHEFMBE TR . MBS, A FLUMA RO F R
(ZWRFE 0.1 wg/mL) ., 48 h)&, A EDTA (i85
20, 37 “CHFF E 2~3 min, 1008 T WLEZ 40
L4 4R AR I8, in A 58 ARG g B 2R T AR Wi 4 i
BWE L. 3 L, PBS A ELLAM 3, A
AnnexinV Alexa Fluor647/PU/{H - 57 , #EE =
IR E 15 min, BD FACS Aria Il SORP 4335 5 37 =C
R BRASCREIN o %SG A 3K
1.2.8  # ) Topo Il ak ik AL
1.2.8.1 gRT-PCR# M Topo Il @ mRNA %.i&

PR IR ZH  shNC ZH 1 shTrop2 ZH 40 ] B RNA
WL RNA i eDNA, HE 1 T2t S48, f i {4k
ZUNF : Premix 10 pL.Topo Il «/GAPDH [ F {514
(10 wmol/L) 4% 0.4 pL.Dye 0.4 wL.cDNA 5z 2 wL.
ZEFK6.8 pLo PG SRR RIS ESCHNE,
1.2.8.2  Western blot #) Topo Il a % & & ik

PRI FEZH  shNC ZH AT shTrop2 240 S H
10 % 5 TN s T g 458 e W UK = 5% #% 22 PVDF JBE, =5 iR
S 5 43 I A BT AR BRI 19 /) BT Topo
I BT LA (1:500) F/NERATT A GAPDH B3 f
PriR(1:2000),4 Cit& . K HMA HRPARICH %
Pr/NEL 1gG FiiR (1:1000) , S IEMFE 1 ho VLS
ChemiDoc XRS+BEARM & (1 4547 . DAL S g



5 38 5 714

- 888 - M o E B K o i 201847 H
3K, (S e S MCIBE RO [N FAR GRS v A = B 3%y, 9 &[]

13 %itErE

K SPSS19.0 A AT Ge it 4047, TR TR
PIHPREZE (3 £ 5) Fon , 241 USRI PR 2R 7
2E07 M, AR PR LR ] SNK-g K 56, P < 0.05
ERH G EE L

2 # R

2.1 Trop2 shRNA Jir i g 4 3 e S 2

P45t Trop2 K Y shRNA Ji A 145 DNA Il
J¥ 0745 58 5 Blast J7 41 FEXT, 3IESE Trop2 shRNA
J¥51) © 1E 8 v A pGCsi-U6/Neo/DsRed/shRNA 2,
R, BT ZH Trop2 shRNA A8 & i) .
2.2 Trop2 shRNA Ji 3 64 4% J s &

18 I 75 7 3R 2 AR pGCsi-U6/Neo/DsRed A LT

A papilees:)

HIRLLES

ST

o

Hoechst

shNC 4 X HEZH

shTrop2 21

shTrop2 21
L

FEYROR R AN E T OB A B AR T T
F2, ARAFAL T B A A MU AR TC 2T (e, e e s
A BRI shNC 2H 240 Jif 1k F1 % % Trop2 shRNA JiT
Ki 1 shTrop2 ZHANMEARET (286K 1K 100% (E 1A)
2.3 Trop2 shRNA Jt 4264 F 2R

i qRT-PCR 2 A I 4 i 71 Trop2 mRNA &
RAE DL, 45 R, 5 X I8 4L H shNC 41 L, sh-
Trop2 2H Trop2 mRNA [l %1k 90% , 22 7 A 4t
22 (P <0.05, & 1B) , i B8 2 Fll shNC 20 22 [7]
TR 2Z%(P>0.05). Western blot F1H0 e YT
TSI 25 2 41+ Trop2 25 H K35, 45 3 B, sh-
Trop2 £ H Trop2 £ H B IE K, KT BEZL AT shNC
21 W i A (P < 0.05, [ 1C~E) 5 X BB 4 Fl shNC 21
LG, 22 g2 (P> 0.05)

1]

X HRZH shNC4l  shTrop2 £

B 1 1.57
H

._
(=]
1

Trop2 mRNA FXTFE
(=)
n

o
=}

C XFHRZH shNC 4L

Trop2 -—
GAPDH (s (D G > -

1.57

1.0
0.51

*#
0.0 —

X A2l shNCZ  shTrop2 41

shTrop2 4
T 40 kDa

Trop2/GAPDH

E 1507

5 100
2
50
*#
0 :

Xof FEZH shNC 4H shTrop2 2H

S GIRE

A DG IBO ST (LR 3K (%40) 5 B: qRT-PCR A& Trop2 mRNA #6355 C: Western blot A&l Trop2 25 FA 35 5 D B« B 2 A&
Trop2 I3k 1234 (x200) . 5% IRZ Hedse, P < 0.05; 5 shNC 4l b4 ,"P < 0.05.,
El1 Trop2 shRNA Bl (e L T

Figure 1 Efficiencies of transfection and interference of Trop2 shRNA
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2.4 Trop2 ik TG FELLE F 3T F & mIee3g
78 474

i 3 CCK-8 2t M 7 S 4o Al %t FR A shNC 21
F1 shTrop2 2H 4 MU 7 Z2 2185 25 AL 38T 240 i 344 9155
RIARAL . T EASH, RAFE RN shTrop2 21 192
B BE (1Cs0) 4 (0.088 + 0.009) pg/mlL, 1K %
A [ (0.127 = 0.006) pg/mL ] Fl shNC £ [ (0.134 +
0.017) pg/mL], 2R A LT L (P <0.05), % 1]
ZH 1 shNC 21 AH FE TG B i 22 55 (P> 0.05) . #5533
W, TEAR R 25 i B 25 AE T, R 2185 R ) shTrop2 41
21 L 5 L )40 1) 25 1 R B AT ShNC 41 (P < 0.05,
K2),
2.5 Trop2 & A Fifftdt Z4EH ik F09 M0l

K FH L =X 4 AR A U X6 B A L shNC 41 A1 sh-

o XA

1004 -m shNC 4]
§ —A— shTropZ?ﬁ
M 801
E
=
=601
pcing
2
= 40
Ny

20 T T T T T

0.050 0.125 0.250 0.500 1.000
F4155 % (pg/ml)
X IRLE HLEE, P < 0.05; 5 shNC 2 HA,*P < 0.05.,

E2 CCK-8iXIetll KA B RESHIIGTEIN
Figure 2 Daunorubicin-induced proliferation inhibitions
were detected by CCK-8 assay

Trop2 A FE LI A R AR T B4R 1% . 1E
HREFR AN HRAL shNC 41 shTrop2 2 3 4 20 A H 1~
AN (3773 £ 0.411)% . (3.103 + 1.004)%
(6.343 + 1.928)% ; 2 isf F2 41 % R AL B A X HR 4 |
shNC 2 . shTrop2 ZH 20} 34 1= & 43 51 4 (10.660 +
1.718)% . (10.763 + 2.133)% . (25.167 + 3.486) % ( [4]
3)o 1EWREFERT shTrop2 ZH 41 98 T 2R B 12 T X 1R
A AIshNC A, 22 A G245 XL (P < 0.05) ; InZ4k
P shTrop2 ZH L1 8 R V5 AN T3 1 3
FXF BRZH AT shNC 4 (P < 0.05) , %F B ZH 1 shNC 2 TC
W25 5% (P >0.05) . 455K W, Trop2 F ik T I RE
AT, ESSERa B R AT L .
2.6 Trop2 & A T A ALt &t 25 48 % JK B Topo Il «
89 F A

i3 qQRT-PCR HAAE M Topo I « mRNA 7E45-2H
9 20 B R TR KT, S5 SR R, 5 X IR
shNC ZHAH E , shTrop2 204 19 Topo Il « mRNA 2 3Tt
m, EREA G EE (P <0.05, B 4A) 3 R4
F1shNC ZHAH L TCH] 8 22 5% (P > 0.05) . Western blot
il Topo I R FA7E 3 21 B T 4l P A 2ah 1 00, 45
R BIR, shTrop2 2H H Topo Il o f H 1Y ik /K-, #8¢
XF HEZH T shNC 41 B 5 3 5 (P < 0.05, 141 4B) 5 X i/
ZHMIshNC LA L, 2R TG4 (P> 0.05)

3 3t i

PT7 AR R L8 12 B T 8 FL ARG
Fr A BER T, E B IR PR R AR i 25 R

X REEH shNC 4 shTrop2 2
10°401 Q2 [ 10°J0Q! Q2 | Q1 Q2
E 290%|  J0.880% | 2.07%|  30.32% 4.98%
10* d 10°4 e s 10° s
ﬁ\a 10° 103E 103_E . Eé,"; 30 w4
& E Co 4L
10 il 10 1075, il G mshNC 4]
o477t 03 304 03 1043 . S ‘ Q3 N EshTrop2 2
10"493 50% 1.14%]| 10'496.60% 0.41%| 10'390.90% 3.84% | =207
RLLL BRLELRLLLL BNLALRLLLL BELLALLLY BELALLLLLY B h RRALLLL BELRLLLY BELELALLLL B RLLLY BELRRLLLY ILELRLLLY BELELRLLLY BELELRLLLY L ~
100 10° 10° 10* 10° 10° 10° 10° 10° 10° 10' 10° 10° 10* 10° Jsir
10°4Q1 02 10° 101 02 E10- o
30.80% 7.69% D21% 14.50%
4 : o - 1
-S4 Fﬂ
Eﬂ? 10 == > 0
" 10 2 HFRER K ERAVE S
e 03
10'388.40%. 3.08%

10' 10* 10° 10* 10°

SXFHRL L, P < 0.05; 5 shNC 4L 3%, "P < 0.05,
F3 AXEEARRNIIEZFSHARAT

Figure 3 Daunorubicin-induced cell apoptosis was detected by flow cytometry
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=

°
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Xt HRZH shNC 2H shTrop2 21

B XTREZE shNCH]  shTrop2 41

Topo [l ot ——— - |70 kDa

GAPDH - - : | |),

0.8 7
s #
e 0.6
S
3 0.4 A
=
=}
£02
=
0.0 T T
poyiit::l shNCZl  shTrop2 41
A:qRT-PCR KM Topo Il « mRNA 234 ; B: Western blot Kzl Topo
ModR ik, SXHRLL AL, P <0.05; 5 shNC AL HAE P < 0.05,

B4 Trop23&iZ i/ Topo I afIRIEZT
Figure 4 mRNA Expressions of Topo Il o were detected
by qRT-PCR

877 A ATS 2 5 0 5 8 S8 A A A S R A A7 B Y
BRERZ—. BRI A2 R &
kL 2RI RE 13 5E . DNA MBS A T 4 55 4
TR RS W2 R 2 A 2 HE .
ZALHI G FIVE A 25 5%, DR 4 TR A T 5 i
i 245 1) 2 A= ke AL , A3 B F-098 25 A F Ak
VIR ES TR e
Trop2 fi 4% K BT NG B SRR H 2 1
G LI & E UL R F AR K R A
FHE . Trop2 i ik 41 i 4 19125 11 D1 AT ERK/MEK %
PR kg AR Rl 2 5 R (AT A Ak
FRMEIAT A R R , Trop2 ZEZLAE ' ARG
SRR A IbgE vh el 23k TR IE H AR L8 IR
IKE AL, Trop2 55 CREB . P27 % 4 HAF1EAE
SR, PRI AT BBt B PG 2% 3 P A AR 25 W iR
FPRCR PR AR R Y Trop2 iR REfE HEHTIA T2
Mel-1 F1 VEGF 235 , 3 5 i 95 2 A %o 540 1 it
ZAEN L AV — AN LERY B TR, Trop2 78
TR RE B S VNP Ao Y (LA R [ DN B2 2 1S
Trop2 Xif 5 J T 245 04 14 5 Wi B 43— LA 1 ANV 48
ATy it — 25T
DNA #i$h 447 (Topo ) /& 7E DNA & il 5% 5% Al

et fh gy g vl AR AL . RIEIH KT
R R0 25— RIMEIT 259 L) Topo 11 4y HH
S, PRI LA A W 4 i o R, B DNA [ fige A
LT, Topo Il a2 Topo A 22—, 1 17 5
Qe AR G fith , KA THEF A A rh , R A A
A S %) 200 S S A S 1 o IR T N Topo 1T ek
KT e, Al o3 X 470 e 245 0 ) B T R, T
SR 2 M 25

AR SC I Trop2 AH X w5 2 3k 1Y 18 9 40 i Ak
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