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WntSa modulates vincristine resistance through PI3K/Akt/GSK3p signaling

pathway in human ovarian carcinoma SKOV3/VCR cells
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Abstract: The aim of this study was to investigate the effect of Wnt5a on the vincristine (VCR) resistance in human ovarian carcinoma
SKOV3 cells and its possible mechanism. The drug-resistant SKOV3/VCR cells were established by stepwise exposure to VCR, and
then the SKOV3/VCR cells were stably transfected with specific sSiRNA interference plasmid vector targeting for Wnt5a. The mRNA
expression level of Wnt5a was measured by RT-PCR. CCK-8 assay was used to detect the cell viability of SKOV3/VCR cells. The
apoptosis was analyzed by flow cytometry. The protein expression levels of Wnt5a, MDR1, Survivin, -catenin, Akt, p-Akt(S473),
GSK3p and p-GSK3p(Ser9) were detected by Western blot. The result showed that SKOV3/VCR cells had significantly higher protein
expression levels of Wnt5a, MDR1, Survivin and -catenin, phosphorylation levels of Akt and GSK3f, and mRNA expression level of
Wnt5a, compared with SKOV3 cells (P < 0.05). WNT54 gene silencing significantly increased the sensitivity of SKOV3/VCR cells to
VCR, the IC, of VCR being decreased from 38.412 to 9.283 mg/L (P < 0.05), synergistically enhanced VCR-induced apoptosis of
SKOV3/VCR cells (P < 0.05), down-regulated the protein expression levels of MDR1, B-catenin and Survivin (P < 0.05), and inhibited
phosphorylation of Akt and GSK3p (P < 0.05). Meanwhile, LY294002 (PI3K inhibitor) decreased the protein expression levels of MDRI1,
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[-catenin and Survivin, as well as the phosphorylation levels of Akt and GSK3f in SKOV3/VCR cells (P < 0.05). These results suggest
that WNT5A gene silencing reverses VCR resistance in SKOV3/VCR cells possibly through blocking the PI3K/Akt/GSK3p/B-catenin
signaling pathway, and thus down-regulating the protein expression levels of MDR1 and Survivin.
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ML, 2R 207 B RN 8%~21% B9,
K25 3708, (vincristine, VCR) /& M AT Bk RHE Y K%
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Wt & & — R AN B A X%, H RTENS
PR R T 219 B Wnt SR WA, Wnt 25
H I 4RI 2 R 3 G T AR, XA AL
WaBA . A TRNE A S A I Bl O HE B )R T AR
FI 7. Wnt {5 5@ #— M N, BRI B- 43R
5 H (B-catenin) )£ S 2 AN A B-catenin [¥]3F
25 HL3E 4. Wnt5a 52 Wnt 25 [ K R JF 4 8 Wnt
F5RAMMNAE, W5 Ror2 R4 & %4 i
(1) Wnt {5 5l %, (HH 7] 5 FZD-4 21k 45 &30S
2L Wt /5538 Eg Y. JEERE VAR, Wntsa
16N BB 25 1k A375/PLX4720 4 i fil MEL624/
PLX4720 40 A5 PRI 25tk MES-SA/Dx5 4]
JL LA Bz N 7L B 98 Tt 24 ¥k MCF-7/ADR2 41 fiig v 2 &
ik, T WntSa &1k n] 960 & i 250 ' (H
A % WntSa 7551 S8 A0 220 77 24 19 /E F AL
A O0E . AHIE FULE AR A1 I8 I A 2 P S VCR
fif 2%k SKOV3/VCR 4iififg, WM %% WntSa /& SKOV3/
VCR 2 i o (1 2R A 100 B R TR 24 14 ) s, FF4R
FURTREM) 5 THLI o

1 #RES%E
1.1 8 AUREE SKOV3 4y [ o E Rl
B - it 2 i B A B 40 B BV b0 ¢ iR 2R I
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HPLC > 98%) i [ 1 [B £  25 fA E i 7 bt 5 PI3K
1 1) 71) LY294002 1 FE 04 25 25 W H Sigma A A ;
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EdU-555 4 g 3t 58 ks 75 & A1 ECL 4k 2% & k7]
S HE FEE R REVHEARAR AT ; RT-PCR ik
FIE A PCR 51008 F K& E A~ FE] s N WNT5A
FE R4 5 okE (pRS-WntSa) F1 TG Xt B8 Jifi ki (pRS-
scrambled) J¥J [ Origene /A7) ; fi§FifA Lipofectamine”
2000 % [ Invitrogen A &) 5 J& N #3502 BT
IR AT - Pt WntSa, £ 2
24 3£ Al 1 (multidrug resistance 1, MDR1). 17 % &
(Survivin). B-catenin. Akt. p-Akt(S473). 5 & %
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(Ser9). PB-actin HT 44 FH B AR Ik S A0 P B A5 iC 1L 2E T
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1.2 ZHEaE 5% N B 95 SKOV3 41 i 5% 4
10% FBS ] RPMI-1640 £ 3584, £ 37 °C. 5% CO,
M AT R IR, AT A5 IR F) 80% LA LI,
PL0.25% Mgt AlH AL, % 1:3 B4R,
1.3 #3 VCR i #54H Btk SKOV3/VCR  HUX
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Je, EHCONIER R IR ARSI IR, FRANRE SRR
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0.1. 0.2, 0.5 fil 1 mg/L, FMNFE SRR HITZ) 8 A
H, B 2159 3 245 41 g # SKOV3/VCR. SKOV3/
VCR AIMIfE 54 1 mg/L VCR HYRE TR 85 77 LL4E
R 251 . 1521 n N VCR W A Ja, B #2E K3
Y M AT I SRS

1.4 #ERETI Watsa dfagR SOk
11 SKOV3/VCR 40 M, FH i o7 4 4% 4477 Lipofect-
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HF Y SKOV3/VCR 40l 5 #54« 48 h J5, H N
0.5 mg/L MEM 55 3% (135 TR AT i ik, 2 5153
R o€ e Ye it k. % 4L pRS-Wnt5a BT RL I A
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Whnt5a T $¢40 ffl ¥k (shWnt5a), #% 4% pRS-scrambled
JFOREL ) 0 BE R AH i k (shControl).

1.5 CCK-8 ;%4 Ml 48 fa i& HOnT % A K A 4
M, DAEEFL 5 000 MR 96 FLAR, $53% 24 ho
NG HAFHE VCR BIRE IR, 0 TRt 245 1k 44
Jfl, VCR 2 EE 4> 99 0.01. 0.03. 0.1, 0.3, 1
A3 mg/L; 4T 25 Bk 4, VCR (1) 434K 53
2. 5. 10, 20, 50 A1 100 mg/L, [&] i 5 % 8 5L
AREAL, AR S ANEFL. HERE5 48 h )G,
FLIIN 10 pL CCK-8 ¥, 37 °C W H 1 h, FEH:
AR W %L 450 nm KR EE A B tHE A E T,
YHHE 77 = (NZGFL A 1 / ST FL 4 5 ) x 100%.
14 Fl SPSS16.0 % {2 ) Probit [m] =45 51 1 50 2 B 4101
il ¥ £ (half maximal inhibitory concentration, ICs).
THARCN 24 5 505 10 R A5 2, T 24 A5 0 = T 245 40
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WEE 3.
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1.8 RT-PCR #31 Wnt5a ) mRNA 7k F H
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1 min, 5523025 48047 35 MER . FI1VKH
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AGGCCATGTG-3. HL S pL ¥ 8=t 4T 1% 35 g
BEEER K, RAMT NI, F Imagel 1.45s 84
BATIKEE e #r, LLE 7245 W2 GAPDH %7 I
IR BB LEAE R om H 12K mRNA AR IE K.
SEIER 3 .
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R B, AN G BRI E 5 R B
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(F 3). X #En SKOV3 4l Jiaiiif 245 14 ¥ 7= 4= o] g 5
Whnt5a 1 [ 75 2 ik UL & Akt/GSK3B 13 5 B 5 1b
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Fig. 1. Effect of vincristine (VCR) on cell viability of SKOV3 cells before and after VCR resistance detected by CCK-8 method. A4:
SKOV3 cells; B: SKOV3/VCR cells. Mean + SD, n=3. "P < 0.05 vs 0 mg/L group.
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Fig. 2. Changes in protein expression levels of Wnt5a, MDR1, B-catenin and Survivin before and after vincristine (VCR) resistance in

SKOV3 cells detected by Western blot. Mean + SD, n = 3. P < 0.05 vs SKOV3 group.
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Fig 3. Changes in phosphorylation levels of Akt and GSK3 before and after vincristine (VCR) resistance in SKOV3 cells detected by
Western blot. Mean = SD, n = 3. P < 0.05 vs SKOV3 group.
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Fig. 4. Specific shRNA down-regulates the expression of WNT54 gene in SKOV3/VCR cells. 4: RT-PCR result; B: Western blot

result. Mean + SD, n=3. "P < 0.05 vs shControl group.
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Fig. 5. Effect of silencing WNT5A4 gene on the drug resistance of
SKOV3/VCR cells detected by CCK-8 method. Mean + SD, n = 3.
P < 0.05 vs 0 mg/L group; "P < 0.05 vs shControl group under
the same concentration of VCR.
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Fig. 6. Silencing WNT5A gene enhances the inbibitory effect of VCR on proliferation of SKOV3/VCR cells. The cellular proliferation
was detected by EdU staining. Mean = SD, n = 3. "P < 0.05 vs shControl group; P < 0.05 vs shControl+VCR group after adjusting for

EdU positive rate caused by interfering plasmid.
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staining. Mean £ SD, n = 3. "P < 0.05 vs shControl group; “P < 0.05 vs shControl+VCR group after adjusting for apoptosis caused by

interfering plasmid.
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Fig. 8. Effect of silencing WNTS5A gene on protein expression levels of Wnt5a, MDR1, B-catenin and Survivin in SKOV3/VCR cells
detected by Western blot. LY: LY294002. Mean + SD, n = 3. "P < 0.05 vs shControl group.
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422

A b ) WntSa 8 [ Rk KPR R A AR
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