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TRIM21 regulates proliferation and drug resistance of ovarian cancer cells
through Wnt/B-catenin signaling pathway

CHANG Wangyan', LI Aiming', DOU Li', LI Hongxia® (1. Department of Obstetrics and Gynecology, Yan'an People's Hospital, Yan'an
716000, Shaanxi, China; 2. Department of Gynecology, Affiliated Hospital of Yan'an University, Yan'an 716000, Shaanxi, China)

[Abstract] Objective: To explore the mechanism of TRIM21 regulating the proliferation of ovarian cancer cells and the resistance of
PARP inhibitors by activating Wnt/p-catenin signaling pathway. Methods: Eight pairs of ovarian cancer tissues and cervical epithelial
tissues that surgically removed at Yan'an People's Hospital from January 2018 to January 2019 were collected for this study. And the
tissues were classified into resistant group and non-resistant group (4 case/group) according to whether the patients were resistant to
PARP inhibitor (nilapanib). Ovarian cancer cell lines CAOV3, SKOV3, OVCAR3, ES-2, HO8910, A2780 and OV2008 were also
collected for this study. qPCR and Western blotting (WB) were used to detect the expression levels of TRIM21 and p-catenin in the
above mentioned tissues and cell lines. Cell lines with TRIM21 overexpression and knockdown were constructed. CCK-8 method was
used to detect the proliferation activity of ovarian cancer cells in each group, TOP/FOP dual luciferase assay was used to detect the
effect of TRIM21 on Wnt signaling pathway activation, qPCR and WB were used to detect the effect of TRIM21 on mRNA and protein
levels of B-catenin, which was further verified by Wnt pathway inhibitor XAV-939. Results: The expression level of TRIM21 in ovarian
cancer tissues was significantly higher than that in cervical epithelial tissues (P<0.01), and its expression was more higher in the
drug-resistant tissues (P<0.01). TRIM21 expression was the highest in ES-2 cells but comparatively low in CAOV3 and A270 cells (all
P<0.01). After TRIM21 knockdown, the expression of TRIM21 in ES-2 cells was significantly decreased, and the cell proliferation
was significantly reduced (all P<0.01). After overexpressing TRIM21, the proliferative capacity of ovarian cancer CAOV3 cells

was significantly increased (P<0.01), and the antitumor effect of nilaparib was inhibited; TRIM21 overexpression could regulate
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Wnt/ -catenin pathway activation, while f -catenin knockdown or Wnt/f3 -catenin inhibitor XAV-939 could significantly reverse the

effect of TRIM21 in ovarian cancer. Conclusion: TRIM21 can enhance the proliferation of ovarian cancer cells via regulating

Wnt/B-catenin pathway, it plays a certain role in the process of drug resistance of PARP inhibitor nilapani.
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[Chin J Cancer Biother, 2020, 27(7): 749-756. DOI:10.3872/.issn.1007-385X.2020.07.005]

U HL 8 995 58 6 A7 B A Ve AR T R OB VE MR
A2 AT, FAR ST BT M R IR TT S T 0P
LI 97 R0, ARG I B < it 245 AR S5 2 K O ST 5 9K
B R IT RS, = 45 MR (A 5 (tripartite
motif, TRIMD 5 Z ¢ it & ) K & % U] A KV,
TRIM21 /& TRIM =52 % 5, o — M58 S g e
IS GO B L | R 4% 9% e AN 41 i R T ks B
FHWMEA. TRIM21 & [ 7E U $8 h RIS 7w,
AT {3 O SR e 200 1) S 1 R B T 5 R AN R TS A
SR AH L BAR P RPN MR T . Wt /E 52
PEAEKRERERNESEE, 25 RE2 Ml
(P3G 5 73 4k LA R 38 B 1T B s 24 Wnt {5 5 B 305 I
A 5| RSN A )G B Dh Re sk ok, B — 8 iR AR A
75 B U2 A 5 250 AN O S 1) R AR R B RS
HEPERT, B-catenin 1E N Wnt {5 5 18 6 [ 2.
53 T 5| D IR £ A 4 2 1 AR 5 2 e R T B 2
B — e R B i , T g — R AR T
FL R IE 15 FE [ (breast cancer gene 1, BRCA1) HAH
KIE R R AL A2 3 DNA BH1E 5, M 24 K5 i 983 40
()38 B o A BIF 538 A A W B AL e 4 21 K 4 i
TRIM21 {35 F 0 %2 HL 3k B 598 290 Jifo 338 4 I 52
b — Pt siRNA FEA Ko i 40 1) 771 58 1F TRIM21
L5 Wnt/B-catenin 18 #% 75 5P 59 o 1 /E F A HALE], B
TE R FHAE N OP S Va8 T B 250t A B B AR S 4t
SIS

1 #ERERE

1.1 ALEARA il 2 Fe £ 29X F

WAL 2018 E 1 HE 20194E 1 HEIE 2T A RE
Bt T A AT) Bk 11 8 451 B 08 R85 (1) 9 2H 23 0 ' 3 b
WA, T B8 YN AT TR ORTTR 3552
AT, TR (48.3+82.1) % « T LAY &
o B 2 1 RN, o BRSSO O S R 3 49
BH A B e 2 51 < 280 B PR 3 49 5 0 EE AL R Dl
A3 AR A 5 5o [RDINE AR A S R IR
R R 1% BE R A 1§ (poly ADP-ribose polymerase,
PARP) 11| 71 J& $7 11 JE (niraparib) i 2 43 Ay iff 24 21
(440D FIEHET 245 2H (4 61D o

51 5595 40l R CAOV3.SKOV3.OVCAR3.ES-2.
HO8910.A2780 A1 OV2008 4l fitd 14 % [ 3¢ [l 45 085 7%
YIEEAT P (American Type Culture Collection, ATCC) .

T 40 I R 75 T 5 10% iR 4F 1L % (FBS)-DMEM
H T 37 °CL 5%CO, ) 40 i 15 5% #6 Hh . DMEM $5 ¢
JE FBS I H Sigma A A, JEFLIHJE - XAV-939(Wnt i@
#3041 7)) W E 2€ [ MCE 4 7 , psPAX2. pMD2G-
pLKO.1-NO 5% pLKO. 1-siTRIM21 LA /% pLent-GFP #l
pLent-hyperTRIM21 J5i #i7 45 T~ Addgene 2\ =] , TOP
glow/FOP glow TCF i& 7] & % [ 3 [E Merck 2 7 , B-
catenin. TRIM21 Fl GAPDH 5| #3414 [ |~ M| 85 18 4=
YIFHE A IR A A, RNA $#2 BUA 71 & W H TaKaRa 2
Al , RNA ¥ 5 5875 & Revert Aid First Strand cDNA
Synthesis Kit LAl Universal SYBR® qPCR Master Mix
BT E R R ME R AR R A TR A R, GAPDH.
TRIM21 . B-catenin — LB A V)8 (horseradish
peroxidase, HRPO bR iC I EHt BT R —Hi3 H =
YR A BR A 7], CCK-8. Western blotting (WB)
A& A BCA 8 FR FE &R & 2 5 2w R A
MR A
12 BRFEaFfEmia

18 975 25 00 3% - 9 g 9 A US4 A T R O AR K
293T AL, T 6 cm ML H 55 37 204 JE ik 70% B
TR, 42 IR e il an) DL K 35 A0 36 225K K
#i pLKO. 1-NO/pLKO. 1-siTRIM21/pLent-3F/pLent-
hyperTRIM21 : psPAX2: pMD2G=4:3: 1 J& & ) » B5 e
BE293T 40 i , 1% 7% 4 h J5 5 #6287 if DMEM 55775,
48 h Ja WS4t i b3 FH TRk 4L 9P 1 CAOV3 BL
A2780 4L .

Rt 5 VR 2 Y 2R P AL < S P RV A AR KT
XoF B 1T O B0 20 P R, A YA AR 60% B, P
o IR R 5 U BT 5 45 1 SRR L OF S ES-2 401
B 9% 24 h 5 E#upiit DMEM, K M2 2 (2 mg/L)
PR, 2 J8 5 F qPCR AT WB A6 I L 250

For Ul TRIM21 X 5 S5 96 3% 5 8 /7 J% B-catenin 3%
K B F0 3 it % 3E5 TRIM21 4 ChyperTRIM21) <
98 TRIM21 2H (siTRIM21) « 7= [ 5% i 2H (ControD) « [
157 J& 20 (siNCD Sz PARP 1 il 5] - 19l 21 (niraparib+
TRIM21) ; £ ill TRIM21 % B-catenin 15 5 38 4 (1) 52 1
4 N H X IE 2H (Control) \ TRIM21 i K ik 4H Chyper-
TRIM21) - B £ 5 8 21 (siNC) K& B -catenin f ik 21
(si-catenin) , 44 Il #1 #1] Wnt 38 % %+ TRIM21 T % ¥
B2 4 RS T R 2H (ControD W TRIM21 i 3% 145 2H.
(hyperTRIM21) S W nt il i1z (X AV-939)

are



b

W REFE, 45 . TRIM21 383 Wnt/B-catenin {7 5 38 7% 1A 2 U1 590 411 B 139 4 K% i 24 -+ 751 -

1.3 qPCR k45 M) 99 3 J% 40 22 fo 4 f6 & ¥ TIRM21
#= B-catenin mRNA #9 & i& K -F

{5 I RNA $2 BUAT S 62 P w2 53k
B RN R A RNA K F2 T RNA %A% $2 18
SR B BRI % 5 N ¢cDNA, & il 1) cDNA $% ]
Universal SYBR” qPCR Master Mix 15 5] & 14 BH 15 %
SKEAT PCR Y718 , UL GAPDH Ny 4 4 1ll TRIM21 1
B-catenin 1315 . PCR 5| 4% %1 : TRIM21, F 9 5'-
TGTAAAGGTGAGTGAACCCCACTA-3', R A 5
GACCGGCTCAAGGATGGA-3'; B -catenin, F N 5
TCTGAGGACAAGCCACAAGATTACA-3', R A 5-
TGGGCACCAATATCAAGTCCAA-3'; GADPH, F §
GGCATGGACTGTGGTCATGAG, R Jy 5-TGCAC-
CACCAACTGTTAGC-3's PCR J%iZ&f}::95 °CHAR I
2 min; 481 95 °C 15 5,60 °C 60 s, 3 40 MEH . K H
24 AR TRIM2 1 Fl1 B-catenin RN RIS & .

1.4 WBARMYPE 55 20 42 A= 4m it o TIRM2 1 4= B-catenin
& A0 ER A KF

H A 2H O 55 98 41 B, N N RIPA 2 fil i s vk %
20 min, FF 40 L 78 70 2 fE J5 , L4 °C T 2 250xg B L
5 min, §{_FiF , BCA VA € & , 17 SDS-PAGE . %%
FEL, FH 5% Jt g o0 0 TBST W =8 F &M 1 h, InA
TIRM21 (1:3 000) \B-catenin (1:3 000)—4i f1 GAPDH
(1:5000),4 °CHFEE & . &K H, TBST ¥ 3 K
(10 min/?0) , I HRP A3 30 (1) 2 Bt e 8L bt B = Bt
(1:5000), % N H 1 h, TBST w3 G 347
MR R5. {3 Tmagel S1F 20 M7 8 (1 2645 1R 2K B
{8, L GAPDH A N 2 it 5 TIRM21 . B-catenin [ 4H 5
RiLE.

1.5 CCK-8 &4 M 9 3 /& tm o 49 3 74 7% /)

F 25 2H O 5398 41 1 7 9] # Bk T 96 £L (2x10° A4/
FOMWR A, FHR 4N TPATE L. HAFHidmA 50
pg/ml JE $L M JE 5 25 pg/ml XAV-939, 43 5] F 0,12
24.36.48 h iIN N 10 ul CCK-8 V&, & 4h )5, T %
Ty BE B b AR I K 450 nm Ak 16 %5 FE (DO, 4R
JeE I AT 1 1 B e
1.6 TOP/FOP 33 % # B4 42 M) TRIM21 3 Wnt 13 5
il 94 69 % vh

Fa g i % ik TRIM21 A1 #J TRIM21 (1) 5 5 58
B 2R LA SR HE A i 42 Bk T 24 LR (1< 10°AN/4LD
24 h J5 , ¥ FOP LA J& TOP Jii f % e fs g i Rk 1) b
A0 A, K& A Lipofectamine™ 2000 ] Opti-MEM HI
NG A TR DNA R IR A G, IR E 6 h, B
iEE O e AR IR AL, QR IR 24 h R L UAE AT D
BEAT R, ¥ O R AN 2, L TOP/FOP fR i
17 LB, DL i i b Wnt 15 530 B 30 IR A .

1.7  Wnt il 3537 4] 5% 36 Y 25 9% 18 54 2F TRIM21 4£ 9P
R FAER 8RR

A8 FH Wt 38 B% 17111 771) XAV-939 33k 47 F- 51 , 46 I
HO6F TRIM21 i Rk i 175 5 1) B-catenin A B 55 20
M GFA e T s, BAR TR A 1.4~1.6 H IR .
1.8 %itzam

qPCR.WB.CCK-8 %5 S ¥ H 5 3 . M H
SPSS12.0 B {5t SLES s B AT et v dfr . IR AR
BT EAHE DL xts Ko, 41 1A) ELECH R A e A 56
PLP<0.05 8% P<0.01 Kn &R H G2 o

2 #% B

2.1 TRIM21 £SPEIZM B Aetmpt 7 b & kA

qPCR £ | 25 3 & 7, 91 59 2H 23 7 TIRM21
mRNA /K-8 & & T 1R E 8 E R (=13.22,
P<0.01; B 1A ; P 595 41 i 2 H TRIM21 [ 334 7K
7, LLES-2 4l i/ TRIM21 232k 7K P AR X6 8¢ i » 1T £
CAOV3 1 A2780 H1 3 /K T A X A (34 P<0.01, ]
1B) ; it 24 2H F % TRIM21 Rk /K B & i F 3R 24
4 (+=14.36,P<0.01; 1 1C) . it 24 20 20 21 TRIM21
KT B R T AR 2520 (4.23+0.27 vs 2.5140.14,
=5.81.P<0.01; | 1D) . 453 EIR, TRIM21 7E G 51
Jos 4L 2R S 2 i b 3R 0A B S 1 v, O B L AE O S it
R AE— A .

2.2 TRIM21 {28t 9P 3£ J& 4m 2 64 3% 78 58 /)

i TRIM21 Ji5 , WB il F @k 2 (B 2A) &
7~ BS-2 4fi g 1 TRIM21 [ 5R1A 7K 2 35 B AR (2.1 %
0.17 vs 6.37+0.44, =21.73.P<0.01) ; CCK-8 & | 25
R, ES-2 4 R TE RE W R FRIK (=15.36, P<0.01 ;
K] 2B) ; it % ik TRIM21 Ji5 , CAOV3 4 Jiid  TRIM21
Feik K F B3 TFE (5.81+0.63 vs 0.94+0.05, =15.39.
P<0.01;E2A) , CAOV3 41 ffd 1) 184 5 & /1 & 25 149
(t=17.45, P<0.01; I 2C) . 7£ i 3 ik TRIM21
CAOV3 4l fia A JE Fi i Je 5, 5 4 B4 A,
TRIM21 i 1A 0 BEAI 8 Hr M Je X CAOV3 4 fifd 34 5
B4 HI/E F (=11.73, P<0.01; K 2D) . Lik&E B %
B, TRIM21 0] 5 25 384 0 50 52 98 244 Bfa 1 384 B e 00, I
Ra AR £ Ji X6 PARP 1] 751 14D S5 7 12 o
2.3 TRIM21 %}k B-catenin &9 % X K-F

7E TRIM21 3 SRIARTR U6 1) P S At -R s A5
SIEER AL O , OGRS 45 2R TR , TOP/FOP
AFS L 2RAIE B TRIM21 i 30K 7] B 2 3005 Wnt 5 5
B % (=17.34, P<0.01; P 3A) , 1fijsid TRIM2 1 I A 477
H Wit {5 538 B (1305 (/=22.75, P<0.01; 1 3B) . [A]
i, qPCR A& 45 5 (& 3C. D) i, it 3% TRIM21
A i B-catenin mRNA /K- (1=14.93,P<0.01) , Ifi i



HR L MR 2R iR T AR, 2020, 27(7)

*k

< 752 -
A
20
I
= 157
=4
H
S 10t
g
4 5t
a
<
8a)
0
(¢}
20
g
S 18
H
3
16 +
k>
3]
5 14
®
23]
0

Cervical epithelial Cancer

A
C
3.0
S
£ 2
5
8
'S 1op
o
5
O
0

A: WB was used to detect the expression of TRIM21; B, C and D: CCK-8 was used to detect the proliferation of ovarian cancer cells
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Fig.1 TRIM21 expression in ovarian cancer tissues and cell lines as well as in resistant and non-resistant tissues

GAPDH |..

CAVO3

S
@&
'60\ 66
o™ e

TRIM21 |
m—— —

GAPDH

~&~ Control
-@- hyperTRIM2 at

*k

12 24 36 48
Time (t/h)

201 - siNC
@~ siTRIM21

Cell proliferation (D, )

12 24 36 48
Time (t/h)

2.5 - Control
-~ niraparib+hyperTRIM21
~&- hyperTRIM21

Cell proliferation (D,

12 24 36 48
Time (t/h)

"P<0.05, "P<0.01 vs siNC or Control group

2 TRIM21 SR BT ik %t DR S 2 AR AR TE RE I RIF2M

Fig.2 The effect of TRIM21 knockdown and overexpression on the proliferation of ovarian cancer cells
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A and B: TOP/FOP experiment was used to detect the effect of TRIM21 overexpression/knockdown on Wnt signaling pathway;
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Fig.3 TRIM21 activated Wnt/p-catenin signaling pathway
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