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Effect of Olaparib on Ovarian Cancer SKOV3 Cell Line Proliferation by Inhibiting the PI3K/AKT/mTOR
Signaling Pathway

. 2 3% :
MA Yan-ying', YUAN Bo’, ZHAO Wen-bo’* , ZHAO Dong-mei' (1. Department of Pathology, the Affiliated Cancer Hospital of
Zhengzhou University, Zhengzhou 450003, China; 2. Department of Obstetrics and Gynecology, the Second Affiliated Hospital of Zhengzhou University ,
Zhengzhou 450014, China;3. College of Chemistry and Chemical Engineering, Zhengzhou Normal University, Zhengzhou 450044 , China)

ABSTRACT :OBJECTIVE To analyze the involvement of PI3K/AKT/mTOR signaling pathway on the inhibiting the proliferation of ovarian cancer SK-
OV3 cell line by olaparib. METHODS The SKOV3 cells were randomly divided into five groups: control group, olaparib low dose group (10 mg -
L="), olaparib medium dose group (30 mg - L=") , olaparib high dose group (90 mg + L="), and PI3K protein inhibitor LY294002 group (10 mg -
L="). In addition to the control group, the rest of the cells were incubated with the corresponding doses of the compounds. DAPI and Western blotting
were used to analyze the expression of apoptotic protein. qPCR, Western blotting and immunocytochemistry were adopted to detect the expression of PI3K/
AKT/mTOR signaling pathway related proteins. RESULTS  After olaparib treatment, the proliferation of ovarian cancer SKOV3 cells was significantly
inhibited (P <0.05). Apoptotic bodies in SKOV3 cells increased gradually, and the expression of caspase 3 and caspase 9 increased gradually
(P<0.05), PBK, AKT and mTOR expression gradually decreased (P <0.05) after olaparib medication. With the increase of olaparib level, the above
effects were more obvious (P <0.05). CONCLUSION Olaparib has an inhibitory effect on ovarian cancer SKOV3 cells, and it may play a role by in-
hibiting the PI3K/AKT/mTOR signaling pathway.

KEY WORDS :olaparib; PI3K/AKT/mTOR signaling pathway ; proliferation; cell apoptosis; dose dependent manner
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Tab.1 Primer name and sequence for qPCR

mRNA K ¢cDNA, qPCR fF BERLR 4 :95 C 5 min;
94 °C 15 5,60 °C 30 5,72 C 40 s, 5, I 33
MG . SOV FR K 20 pL: Hrp cDNA 2 plL; For-
ward 5[4 0. 5 wL;Reverse 5[4 0.5 wl;2.5 x SYBR
Green(TianGen )8 wL;#E4l/K 9 wL, ¥ 354+ 5
W1,

1.4 Western blotting %

PRI 4150 B8 SKOV3 41 it 4 55 11 )5 % Th
SRR T E R, SN FERELERS S x
SDS EAEZE MK 100 C 2 A4F T 2P 10 min, JE17 3
H SDS-PAGE HiJk (%] 4 i [ 80 'V, 43 i 1, J& 100
V) o HLUKSE I R BS PAGE ¢ J5 HEAT 2 T 5 5
(320 mA/80 min) . ¥E5 5. 0% Mg 445 20 °C
1 h, ToR SRR 22 vl ik 3 U, KBS Y
YRS —Pr(1:250)7E4 CHRAFTHEH 4 h,
PBS Jt /5 5 HRP Aric —H1(1:250) 5 2 h,
B, DL B-actin NS AT A B R B Y E &
I3HT
L5 fk s iE

LD DE S N i R TR e ML i)
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IR SRTE Y 0N (Y AR e o o o N =8 i o . 4
R ER G2 PR v se 3 WS UK (=20 °C KA ik
B2 h A [EE 15 min J57E 100 2 TAES
MG EERWR T, 1% Triton-100 20 FHE 145
ZF 2401 5 Jor 24 e S ) e 37 e , I T Wl R R % e Ak R
Bt 3 U TS, 0% Wi 4 MLV 12 s e T, i —
P (1:300) FIRIFEH 4 h, Tow BEREh 22 VL 3
Wo ¥ 5 FITC Frid —HikEt 37 CHEF 2 h
(1:500) , JC P i PR #:h 2% IR B2 Uk 5 WE TFEO0 2
(DGRl
1.6 HZitair

itk M SPSS21. 0 GEit ke i, tHE BRI
AP R J7 22 0 M, TR BRI B0 + e ofE 2E
(x+5)FR o R R T 2204, SR L BcH 2
SR F ARG SR 3R AT I LS. 4 TRl P <0.05 1Y
N EA G B E R

Primer Forward Reverse
B-actin 5'- CGCCGCTAGAGGTGAAATTCT -3’ 5'- CGAACCTCCGACTTTCGTTCT -3’
Caspase 3 5'- TTTTTCAGAGGGGATCGTTG -3’ 5'- TCAAGCTTCTCGGCATACTG -3’

Caspase 9

5'- CTAGTTTGCCCACACCCATG -3’

5"-GCATTAGCGACCCTAAGCAG -3’

TR ZY 2k 2019 4 1 155 54 B8 1

.37.

Chin Pharm J, 2019 January, Vol. 54 No. 1



2 7 R
2.1 By e 4 G T B B

F5E K BRI ) JE Xo) B 398 20 il Ak SKOV3 H.
A B BRI T, ELRE A s a] ) S A5
RGN, BRI JE A i AR T 2 (P <0.05) , I
Bl 1,

2.2 B fwin Rt R T

DAPI Jy e, & IR 25 SR i Je A R e B i ey
SKOV3 ZH s IR T/ MAZ it 2 (K1 2) , HAE 4
MIJH T caspase 3 J¢ caspase 9 [ ik & 40k
(P<0.05,K3),

2.3 HE 4y R % PIBK/AKT/mTOR £ & @ % & &
% 3k 89 % v ( Western blotting 3% )

WFoT & BB Je Ab B JS PI3K/AKT/mTOR 5
538 % 8 [ PI3K, AKT Fl mTOR 3 ik i& 2 FEAIX
(P <0.05), HFf&MErsEm, LiddEaREEL
B (P <0.05) , WK 4,

2.4 Wi e it PBK/AKT/mTOR 2 & 3# % & &
F Ik % (qPCR %)

WF5E & B Je ab 5 PI3K/AKT/mTOR {5
S E E PI3K  AKT 1 mTOR mRNA /K375 4
(P <0.05) , HLFEE R rs i, Lk H Rk As
LR (P <0.05) , Lk 2,

2.5 Hirtg B xt PBK/AKT/mTOR 2 & # B & &
RILWZm (& %)

SR 5, BRI e AL 3 S 5P 59 SKOV3
A Mo kG 5 B 2 2 B 40|, PIBK AKT A1 mTOR %35
BALREAR, H AR AR /E R

——Low dose(10 mg L") —e— Middle dose(30 mg.L")
High dose(90 mg- L") ——1LY294002(10 mg.L")

804 2)4)6)
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A
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t/'h
1 B0 R %t U7 S 9% 40 M4k SKOV3 40 fi B8 74 9 % .
n=4,xz%s
SRS BALMIEL, D P < 0.05,2) P <0.01; S{R5 R ALAR D P <0.05,9 P <
0.01; 5E4IHIL,> P <0.05,9P <0.01
Fig.1 Analysis of the effect of olaparib inhibition on cell pro-
liferation. n=4,x +s
DP<0.05, 2P <0.01, compared with the control group; )P <0.05,4 P <
0. 01, compared with the low dose group; 3P <0.05,9 P <0.01, compared with
the middle dose group
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2 DAPIT % oA B4 iy 8 (7 34 SKOV3 Za ff1 8 7= ( x 100)

A - XF R4 ;B - 10 mg - L~ THAINAJE ;€ -30 mg - L~ TR ;D - 90 mg -
L~ 'BAIAJE ; E - 10 mg - L~ 1 LY294002

Fig.2 DAPI staining was used to analyze the effect of olaparib
on SKOV3 cell apoptosis( x 100)

A~ control; B - 10 mg « L1 olaparib; C — 30 mg - L~ olaparib; D - 90
mg + L~ ! olaparib; E =10 mg - L.=! LY294002
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3 Hwif B x40 J8 -2 B caspase 3 K caspase 9 & B
REWEW. n=6x=+s

Exf 4L, P <0.05,2 P <0.01; 5L H R 4LH K,D P <0.05,
DP<0.01; GHFIRALMILL, 3P <0.05,9P <0.01, BLHIIAJE AR AL (10
mg « L=1) BAT I J& o AL (30 mg - LT B J2 i A k4L (90
me - L=1) 1 PI3K 2 U] LY294002 41(10 mg - L-1)

Fig.3 Expression of apoptotic proteins caspase 3 and caspase 9

after olaparib treatment. n=6,x +s

DP < 0.05, P < 0.01, compared with the control group; 3P < 0.05,
4P <0.01, compared with the low dose group; )P <0.05,% P <0.01, com-
pared with the middle dose group. Olaparib low dose group (10 mg + L-1),
olaparib medium dose group (30 mg + L~'), olaparib high dose group (90
mg + L=') and PI3K protein inhibitor LY294002 group (10 mg - L.=1)

PEK A S S— — 00100
mTOR - S S e | 250 10°
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< 0.8
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4 BLggg Rt PBK/AKT/mTOR {5 538 # & & KK W%
. n=6,x+s

uk B AL He, D P < 0.05,2) P < 0.01; 5 (%50 AL EL,Y P < 0.05,
DP<0.01; ShAE4M,> P <0.05,9P <0.01, BALNRALHEL (10
mg + L=0) (BRI JE ] R 4L (30 mg - L) BRI JE i AR i 4L (90
mg - L =) 1 PI3K 25 FA451 570 LY294002 41 (10 mg - L=1)

Fig. 4 Effect of olaparib treatment on protein expression analy-
sis of PI3K/AKT/mTOR signaling pathway. n=6,x £

DP < 0.05, P < 0.01, compared with the control group; )P < 0.05,
4P <0.01, compared with the low dose group; 3P <0.05,% P <0.01, com-
pared with the middle dose group. Olaparib low dose group (10 mg - L-1),
olaparib medium dose group (30 mg - L=1), olaparib high dose group (90
mg + L~') and PI3K protein inhibitor LY294002 group (10 mg - L=1)

xR2 HEiwyRAEE PIBK/AKT/mTOR £ 58 I & 4 KK W qPCR FE 4. n=6,x s
Tab.2 qPCR expression analysis of PI3K/AKT/mTOR signaling pathway after olaparib treatment. n=6,x £s

Group Dose/mg « L~ PI3K/B-actin AKT/B-actin mTOR/B-actin
Control 0.61=0.10 0.64 +0.11 0.70 0. 15
Olaparib 10 0.57 +0. 141 0.58 +0. 141 0.64 +0. 13"
30 0.49 £0. 0923 0.51 £0.09D%) 0.57 £0. 162
90 0.41 £0. 07293 0.43 £0. 06245 0.41 0. 14993
1.Y294002 10 0.42 +£0.092)46) 0.49 +0.102)3)0) 0.49 +0. 102)4)6)
T R, D P <0.05,2) P <0. 01 SAGIE4IATHL, D P <0.05,9P <0.01; 5 il iR 4A AL, ) P <0. 05,9 P <0.01

Note: P <0.05, 2)P <0.01, compared with the control group; 3)P <0.05,*) P <0.01, compared with the low dose group; >)P <0.05,% P <0.01, compared with the

middle dose group
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R 97 36 97 Wb R 4R 4t B8 B% . 7E 4» BT PIBK/AKT/
mTOR 15518 -5 A\ FLIRIE A2780 A0 iER(R 22 sk
FEI 56 ZR I & BIZ A 5 8 I 2 Ibys A B AR R G
TR EFE AR AR 1, LI 205 5 3 0 ] AW St A sk
e PE T o [, $0] PIBK/AKT/mTOR {55
5 TR fbRa 4 J 17%) 24  $48 BOR AR P < s )
A7 5 2 % 4 3T IR S AT RE I f A2 1F SKOV3/DDP
L 9 A LT MG ) 245 4 B s b, L AT DA 5 4 i

-39 .

Chin Pharm J, 2019 January, Vol. 54 No. 1



5 By R PIBK(A ~E) AKT(F ~J) .mTOR(K ~0) {5 5 # § & & & ik 8 % " ( x 100)
A - XfHRZH; B-10 mg - L~"BRIMAJE; C-30 mg - L-"BFIHE; D-90 mg - L~"BEiMAJE; E - 10 mg - L1 LY294002;F — X H82H ; G - 10 mg - L~ BF71I)E ;
H-30 mg - L~ 'BHMAJE; 1-90 mg - LB J - 10 mg - L' 1LY294002; K - X fR4H; L - 10 mg - L-"BH0HJ8; M -30 mg - L-'HEMHE; N -90

mg + L~VBHIAJE; O -10 mg - L1 LY294002

Fig. 5 Effect of olaparib treatment on protein expression of PI3K(A), AKT(B) and mTOR (C) signaling pathway( x 100)
A - control; B -10 mg - L-! olaparib; C =30 mg - L-! olaparib; D —90 mg - L -1 olaparib; E =10 mg - L ~11Y294002 ; F - control; G - 10 mg - L -1 olaparib; H -30

mg * L1 olaparib; T-90 mg - L-! olaparib; J - 10 mg - L -1 1.Y294002; K - control; L — 10 mg - L -1 olaparib; M -=30 mg - L1 olaparib; N =90 mg « L -1 olaparib ;

0-10 mg - L~ LY294002
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