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ABSTRACT Objective: To investigate the effects of downregulation of LRP16 gene expression on the drug resistance of ovarian
cancer SKOV3/DD cells, and explore the possible mechanisms. Methods: The expressions of LRP16 in the sensitive group (SKOV3), re-
sistant group (SKOV3/DDP), LRP16 interference group (SKOV3/DDP-stably transfected with the LRP16 shRNA plasmid) and NC group
(SKOV3/DDP-stably transfected with the negative-control plasmid) were detected by the real-time PCR and Western blotting (WB) as-
say. The influence of LRP16 expression on the drug-resistance of SKOV3/DDP was analyzed by the MTT assay. Moreover, Cisplatin
(DDP)-induced DNA damage was determined by the Comet tail assay, flow cytometry (FCM) was applied to detect the cell apoptosis,
and the protein levels of PTEN, p-Akt and NF-kB were detected by the WB assay. Results: The resistance index (RI) value of LRP16 in-
terference group was (3.19% 0.21), which was much lower than (6.84+ 0.37) of the resistant group (P<0.05). At 24h post treatment of
DDP (25 pmol/L), the percentage of DNA-damage cells and apoptotic rate of LRP16 interference group were significantly lower than
those in the resistant group and the NC group (P<0.05), but there was no differences between the resistant group and the NC group (P>0.
05). Meanwhile, the protein expression of PTEN in the LRP16 interference group was significantly lower than that in the resistant group
and the NC group (P<0.05), and the protein expressions of p-Akt and NF-«B in the LRP16 interference group were significantly higher
than those in the resistant group and the NC group (P<0.05). Conclusion: Downregulation of LRP16 gene expression was able to reverse
the drug-resistance of SKOV3/DDP, and the PTEN/Akt/NF-kB may be the key pathway involved.
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K, INSRFEE LW T ARIEYT DL T S ¥ IS TE K
R, AT AR VIR B 4 LB Y 2R B 1R Y7 T IR BN L
Pt REUCE IR T BRYT TR o A2 HU b 2 R B SR AT B — 2k
FHZ5 R miAI T 25 2 R SRR B R BUN 5L B A R TS
PEZFEEY, JREEERN 5 EAELERILT 25%, 0 1A
IV IR B0 S 4R BAEAF R0 500 28% 16%, 1 T E# 1Y 5
AERAAEER N 80%P), [EIM, TR RBUS L AL T 24 | 1G5
Pt 210 B XA P 24 1) St 1T 28 R I R b R 7 A e
] LSTfe

NFHIAHSCEE 1 16(LRP16)EP S i Yu il Han 457 f
JRRE FSCATE A/ L A0 P 7 % 200 v 2 R A — 0 1 L A DG R PR
EN TGk 11q12.1, 2 macro domain ZEjiE i 2 — ., macro
domain ZKEHE 1 7F DNA 8 & Qe ta it E B B EZFA
[ AE P RES, LRP16 28 2 MER 3 2 IR a(ER o) A% [
F,2Y5 ERo {7 5 B Y, AT B~ LRP16 GERS(E #H%
RAURIE BP SL9 00 & AR USSR R, BT, 96T LRP16 1
O ELE AT 25 IS . ARRSER AT RNA THREART
PR BR BLIEE T 25 SKOV3/DDP 41 fifi v LRP16 JE[A () 31k, iR
vf 7 HX) SKOV3/DDP 4 i 25 1E A R0, %05 He N 7EHIL ] 2
1T TR

1 AR5 07

L1 {FI 5425

DMEM 1532 WH iR A4+ 1L 35 (FBS) X1 A SE ¥ Gibeo 24 7],
HREE K LRP16 shRNA JAr | [ X% B 5Tk real-time
PCR & |4)/% 511 Annexin V-FITC/PI SR F| &80 5 g4k
T A4 TR An 4 BR 2\ 7] |, Lipofectamine 3000, Trizol iz 7] .
RNA $2 I £ A i S0 &340 [ 36 [ Invitrogen /A H]
RIPA 7& [ 24 W BCA & FVR DU 2 i) & \ECL &6
MTT %5 (5 mg/mL)F1 —H FEA(DMSO)I A g5 = KA
W AR A PR/ 5, LRP16 PTEN p-Akt Akt NF-kB F1 GAPDH
LRI A 2E[E Abcam /A 7], HRP fric —Hid4ig A g
AR BRA T, I H R S B BR R ARG s e TR L b .

AR ARRR B 3246 (32 E Thermo A &), M8 I & 1R 5 (1
FEAX (32 E Thermo /A ]), % & PCR ¥ H{{X(3EE ABI/AF]), /K
SFHLKAL(3E [ Bio-Rad 24 1)), BERMUR AL (H 1 R BERHE A IR
3], BEFR A (3E E Bio-Tek {X A4 A BRA R, i LA A4 (38
BD 7)), 56 AR (DA ).
12 i AE
1.2.1 fptEss GRS ANMIPR SKOV3, B SR i 24 41 it ik
SKOV3/DDP WA SLHe 2 4 Hi ks 2 , (£ F , SKOV3/DDP [ift 2540
Jif ) i 2445 %X (resistance index, RI) 4 (6.84% 0.37), SKOV3 ;M
SKOV3/DDP #iifiti 4= & T DMEM K354 (% 10% FBS, 10
10° UL H&EZ, 100 mg/L $6552) #,37 °C,5% CO, & Fh
B3, 3-4 d AR — U AR BN 1:3; IE IR )55 4 18 -10 /R
) 2 A T A DG
122 BEREHLERIBFEBAIIGIE B 4x 100 MEFX8
A KRG 25 SKOV3/DDP 41 g2 F 3.5 cm 35 3£ 17,24 h
J5i K I Fi44& Lipofectamine 3000 % LRP16 shRNA i ki & [H
S BB (99 P %k BRZH, B NC 2H )45 Yt 2 SKOV3/DDP i il

o, BEL RS GG, 4 48h )5, RAMEER
(GA18)#F AT %t , 15 BIFR B B T , M LRP16 KT BR Ay it 245
SKOV3/DDP 4ififikk, 855532 : fit 244 .LRP16 T-HLAF1 NC4 .
1.2.3 35 EAER PCR (real-time PCR)  Trizol itF 440
ML RNA, 218 RNA 2B G n Ui 14 E . B
B 0 SE {0 B, RNA e i I 440 i (0D260/280 {H), 8 % 5%
R G 730 5%, 5 1 cDNA, Real-time PCR 3| #5510,
LRP16: 1F [f] 3] ¥ 5-CCGCAGCGACATCACCAAGC-3', |2 [ii]
24 5-TCCGGCACTCGTCGGTAAGC-3'; B-actin: IE[7]5| 4]
5-AAAGACCTGTACGCCAACAC-3', J% [a] 8| ¥ 5'-GTCAT-
ACTCCTGCTTGCTGAT-3', & & PCR ¥ 34 {Y 4 ] LRP16
mRNA kK-, Real-time PCR § #4{K 2R fy 10 L, 2 ) 5514
50 C 1k 2 min, 95 ‘C#ZAEPE 10 min, 95 “CAEHE 155,60 CiB
k1 min, 72 CHEM 558, 4T 35 NMEF, M 22 @ kTR
LRP16 mRNA AHXT AR B 3 AN Rl A 4 kA T EE 423k
W5, TR .

1.2.4 EB%EENIFIR I (Western blotting, WB) I 8E4-4H 24
1% 10" 41, RIPA 25 (24 i SR 40 fd & 8 1, BCA
I RE AT AN 2 e E . 8% SDS-PAGE LIk 73 S 2
UG R A A 5% 3] PYDF L, 5%l is 0k 3 iR e i 2t
[ 1 h, TBS-T P&/, 4> %A LRP16 . PTEN .p-Akt Akt NF-kB
#1 GAPDH 471k, 4 ‘CIFE 1. TBS-T Ye¥)s , /33 A HRP
FRIC TP, FIRFE | h, il ECL &t iTibst ke B iy, it
e AR AR EE TR (1 2577 , WS 45 R A7 K B2 43 M (Image Lab
B ATE HRNEASNSEANKE A, T3 ASRFEHK
R AT E RIS , AT AT AT

1.2.5 MTT 36 L) 0.8x 10 FLI%5 Bk 4 i 43 ph T 96 7L
M, e B 7 A, A EE 6 NE AL, A NG RE S i R G L
DMEM K359, UL 24 h, 40 108 #5254k, 20 51 L &R
[l ¥k Ji 1) DDP(0.,3.125.6.25.12.5.25 .50, 100 wmol/L) 5% 4= 45
FRMHG IR PR AU | Wi 2540 \LRP16 T4 il NC 4 4ifitd
48h JE RN ARG FE AR UL . FUAR T A A5 FLJM 10 pL () MTT
VWM E 4 h, FidE B3, AL 150 pL ) DMSO, 4R 3% i
fif, TR AL I 490 nm P KO EEE (A {H) . BURA 6 4>
FELI A (B IEL, THR AR S A A0 ) A AR BN i A A7
%)=L A/ KINZGLL A {f)x 100%. L3 DR
WA AT AR 5 AT .

1.2.6 BRAMAEKIRE (HE2iKXW) % 100 wL 0.75%[% PBS
VAR E B S R B B R b 5 R
A, 4 CHEYE 10 min, BEE S, NOBR A R (RN 2K);25
wmol/L DDP 43 5| kb AN BEGHURRZH | Tt 2520 \LRP16 T2 Al
NC H 400,24 h J5 , WAEA 40, IFF PBS B A i
s B 10 pL 4B S 90 wL 0.75%(I)e S 3 hE (PBS ¥
fEIRAT e TR -, 3% BB A, 4 C#E 30 min, [E{k,
AN BRE TR A (B R s B3 8 T e I ) 4 A T 1
LR T, G, 4 C RS B T AT Rk
TETA A B L UK 22 P rh i B 20 min, (S THT e THEIR 24 2
mm, B & 25 V, LR 300 mA, HLYk 30 min; B3k &5 G,
FIWE Tris-HCI(0.4M, pH7.5)3 135 F-, 2 pe/mL {5 2 kg e fa,, &
TGN PO MG N WSS, BRI ER 200 M 4H M, 1R A
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DNA A E 43 Lo B3 AR RIHE R A 40 b 11 i 5 ik
B i5 , #T5HT
1.2.7 B AEAREWMBT 25 pmol/L DDP 43-ji 4b B
ALFRARURRZE | T2 4] (LRP16 T-Hdl F1 NC 240,24 h 5,5k
V4 AR (Flow Cytometry, FCM), Annexin V-FITC/PI 3¢
PR HAEI T E o, BRI T RS A AN,
PBS %% 2 ¥k, T A 500 WL Binding Buffer & 241 ifd , B 5 Jin
A 5 uL Annexin V-FITC J&2J/5 , A 5 uL PLIR%] , = Rt
IE 10 min, AN AN T B 43 b, B3 AR
GRE ] R W RN 3 =R e 2 Vi
1.3 Git=aHh

K FH SPSS13.0 AT GE 24404 o THEVERILIT-5%E bR
M2t )WIERFm , SAMST AR T WSR2 001,
Wi LR FH LSD-t #6556, L) P<0.05 Ry 2= R HA G2 Lo

2 R

2.1 REMEREMMAH LRP16 BRIE

Real-time PCR {3545 5 WK « 5 50Ul 40 M AH L, i 2520
4fifflH LRP16 mRNA AHXT 2%k & i 23 i1(P<0.05); LRP16 T
Pe2a4n i LRP16 mRNA A X2 55 5 i EIK Ff 245 21 Al NC
ZH (P ¥ <0.05), it 25 41 F1 NC 4H 2 [8] 622 5 (P>0.05), WL 1,
WB {3825 R s T 252 2 e rh LRP16 & AT 3RA e i 3
H4m(P<0.05); LRP16 T2 41 il 1 LRP16 2 FHAHRS Fik i ik
H T 254U NC Z1(P ¥ <0.05), iy 25 41 A NC 412 [A] o 2%
F(P>0.05), WL 1.4 1,

% 1 BAMAh LRP16 mRNA f1E B AIHEX RILE(xt 5)
Table 1 The relative mRNA and protein expressions of LRP16 in each

group(xt s)

Group LRP16 mRNA LRP16 protein
Sensitive group 1.06+ 0.09 0.37% 0.06
Resistant group 3.02+ 0.27* 1.82+ 0.19*

LRP16 interference
1.46% 0.12% 0.73% 0.11*
group
NC group 2.93+ 0.31 191+ 0.23
P 0.000 0.000

Note: Compared with the sensitive group, *P<0.05; compared with the

resistant group and the NC group, P<0.05.

(1) (2) 3) )
LRP16 l s G — ~‘

(1) Sensitive group

(2) Resistant group

(3) LRP16 interference group
(4) NC group
1 WB i3 & HMAEH LRP16 BERERIE

Fig.1 The relative protein expression of LRP16 in each group was

GAPDH ]- e w—— -‘

determined by the Western blotting assay

2.2 LRP16 %3& T3t SKOV3/DDP 4 B it 2451 i 240
KA iE DDP(0,3.125.6.25.12.5.25 50,100 pumol/L)
S AL BB (it 2540 \LRP16 T-H4i il NC ZH4fifif 48 h, 3@
ik MTT X5k 25 20 40 Al A A7, G5 A iR - SRS 4 i
AALG T 2520 40 Y RTAEA(6.84% 0.37),LRP16 4L 4

RI{4(3.19% 0.21), H LRP16 T34l 4uAaf R {5 5 2% Tt
2, ZFH IR L (P=0.000), L% 2. 2,

% 2 DDP 3 &AMAARY ICs E(xt 3)
Table 2 The ICs, values of DDP in each group (xt s)

Groups 1C,, value
Sensitive group 6.43% 1.25
Resistant group 46.21x 5.32*

LRP16 interference group 21.32+ 3.26
NC group 45.82+ 5.82
P 0.000

Note: Compared with the sensitive group, *P<0.05; compared with the

resistant group and the NC group, “P<0.05.

120

100 -o- Sensitive group
—_ -# Resistant group
Qf« 80 -+~ LRPI16 interference group
2 - NC group
Z 60
=
=
5 40+
O

204

0 T T ki = p
0 20 40 60 80 100

DDP(pmol/L)
E 2 RERE DDP AL 4AAR 48 h Xit-& 28 4 B 77 E ZE 10 2 1
Fig.2 Effect of DDP on the cell viability of different groups at 48 h after

the treatment

2.3 LRP16 3£ Tt DDP % SHZ AL AR DNA R {%5 89800

SRH 25 pmol/L DDP AbBEfEURRAL | Tif 2541 .LRP16 T4l
FINC 204000 24 h, k£ 2 A 452 4 ) DNA $is
T, 25 50 B SEURAM HL, T 2541 % 4= DNA i 45i A4 4n
MIA 43 L 2R [(P<0.05); LRP16 T4 2H H & 21 DNA 454511
S0 L 461 8 2 T 2520 R NC 41 (P #4 <0.05), Tfijfiid 25 41
NC 2[R 22 R TG iT2#38 L (P>0.05), IL3% 3 & 3,

# 3 LRP16 FRi&x A%t DDP H SH& AL DNA HBHFHI Rt 5)
Table 3 Effect of downregulation of LRP16 gene expression on the
percentage of DNA-damage cells treated by DDP between different groups

(xt )

Groups The rates of DNA-damage cells
Sensitive group 96.23t 4.25
Resistant group 16.21+ 2.32%*

LRP16 interference group 71.32% 3.61*
NC group 17.21% 2.57
P 0.000

Note: Compared with the sensitive group, *P<0.05; compared with the

resistant group and the NC group, “P<0.05.

2.4 LRP16 kix FiEXt DDP i 5% 48 20 A T- K250

25 wmol/L DDP b ¥R (i 24520 \LRP16 T4l it NC
AN 24 h J5, @i FCM Bk il 2 4 i P T 1 O, 45
RN SEURAAMELL, WA 0T 4 Lk AT
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(P<0.05); LRP16 T4t 20 iy 4 Ma R T 43 b S 3 /&5 T 25 4
NC 4 (P ¥y <0.05), MitZ54H M NC U2 B2 F TG #E L
(P>0.05), W3 4. K 4,

Sensitive group Resistant group

LRP16 interference group

NC group
B 3 RN HMIEE DNA R51E5R
Fig.3 The DNA damage was detected by the Comet assay

% 4 LRP16 RiX T3t DDP S & HMAMBTH 5 LLHFIE(xE 5)
Table 4 Effect of downregulation of LRP16 gene expression on the
apoptotic rates of cells treated by DDP between different groups(x+ s)

Groups The rates of apoptotic cells
Sensitive group 64.21+ 5.87
Resistant group 12.47+ 3.28*

LRP16 interference group 40.32+ 4.79*
NC group 14.89+ 4.72
P 0.000

Note: Compared with the sensitive group, *P<0.05; compared with the

resistant group and the NC group, “P<0.05.

Sensitive group Resistant group

104, 10
i
10° 10°
102 | 102
10 4 10°
| 372 I .
z 10" 102 10° 10¢ 10" 102 10° 10°
=}
g LRP16 interferen r NC grou
E 104[ interference group 104: NC group
<| 10 , 10°)
| © pesaha | il
102“ |

102

10] g 10"
01 ol 1 0!

10" 102 10° 10¢ 10" 102 10° 10¢

PI
B 4 FCM {0 N X ARMEATE S L

Fig.4 The percentage of apoptotic cells was detected by FCM assay

2.5 LRP16 Ri& T & B 25 1H 515 5@ B A B20E

25 wmol/L DDP 4h3#gUskel (it 2520 \LRP16 441 H1 NC
AN 24 b J5 , SHURA M LG, T 2520 40 f PTEN Z& (AR
Fik g WEFEAL (P<0.05);LRP16 T-4i£H4HMIH PTEN 4 A
X ek B 35 T 254080 NC 40.(P 44 <0.05), it 25 2 Fl NC
H iz li) 2 g L(P>0.05), WLk 5, 181 5. SHEURAAM
L, i 2 4 40 p-Akt NF-xB 8 [ A X 38 3 & 5 2 3%
(P<0.05); LRP16 T-HLeH 4HiffIH p-Akt NF-xB [ AHXT 3Rk &
I B 2521 NC ZH(P 5 <0.05), Tit 2540 Fl NC 41 2 [i] 2%
SIGHFE X (P>0.05), L 5.4 5,

3 Wi
LRP16 %5 1) 12 AEAE T AR U B vh  fE 5200 TS

LI R 2 b B 5 i R KO FERTIUAR /M B R0 21
WA A ARSI L A0 2k KPR LRP16 & A

% 5 F{AHAF PTEN, p-Akt F1 NF-«B B A RIEM LR (xE 5)
Table 5 Comparison of the protein expressions of PTEN, p-Akt and NF-kB between dufferent groups(xt s)

Groups PTEN p-Akt NF-«B
Sensitive group 0.61% 0.11 0.11%+ 0.03 0.12+ 0.05
Resistant group 0.18+ 0.04* 0.68+ 0.09* 0.48+ 0.09*

LRP16 interference group 0.43+ 0.06" 021+ 0.07* 0.14+ 0.11%
NC group 0.19+ 0.05 0.65+ 0.11 0.52+ 0.12
P 0.000 0.000 0.001

Note: Compared with the sensitive group, ¥P<0.05; compared with the resistant group and the NC group, “P<0.05.

W @ e @
PTEN ‘- —_—— -‘

P-AKE [0 e — (1) Sensitive group

[ 2) Resistant grou
e (3) LRPl6interference group

NF-xB ‘-- WS (4) NC group

GAPDH | e e e— —
B 5 SEEN e & A 4mAat PTEN, p-Akt 71 NF-«B A A
Fig.5 The protein expression of PTEN, p-Akt and NF-kB were detected

by western blotting

JR BT TR RNA RGHER 30 7, R s r K a2
A AR Z RS B AL, FTRES 5 AR 5 1024 B
B U FEFLIREAIZUE  LRP16 23k 5 B IR I R 73
W BV RN AR EVR RS AR 5%, BA R D SRR
LW AT FITTIUR AL ST T RN, LR LR 20 M
LRP16 fEMSfie BRI IE RZE AT, il 447 cyclin E Al
cyclin DI BN ZiL, S5 AMIRELR ©, mifesn e
SKOV3 4 fifg i, #ff 3 3 52 M o (ERe) 4 45 2 LRP16 HE[H i3 3
D, fiE ik LRP16 JE[N % S ElFE". LRP16 T AR LLZ
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AR IR MRS I 2Uh  LRP16 B kiR, HH
ik B MR AR B MR RN R TR B DL R A
FEAHIEIA; LRP16 #2843 Wb il v 2k 1 n , HL 5 B3 1
DRAYBAFIAE AR ] B A G , LRP16 W] LA Sk EL 7515 i 3
AT DL FBFSRS RBHIESE LRP16 ELA (L Tl BE A2
TR R 1 A= RNk, T SGT LRP16 7 fky i 24 o
BIFEF AR SR FE £

AMFFE SR B~ 5% DDP fby7 SR r) 9 S SKOV3 41
MaAH L, LRP16 7EXT DDP ffif 24 () SKOV3/DDP 4 fifl o i = ik
KT, $78 LRP16 Al RES: 5L T OP 415 SKOV3
Yilffx} DDP W21k i 7= o Bk, A 58— 2548151 T LRP16
#9085 SKOV3 UL fby7 it 24 Hh i /R R B L AL . SR
RNA 4 G418 fiiide i A, LIBE s 25 SKOV3/DDP 41 iy
ARIRANAR, AR S Y LRP16 shRNA Fokr Y41 il &
(RP LRP16 FHidl), 25 mR 524 4nist b, LRP16 T4k
HANffaH LRP16 mRNA FIEE [ &5 H94 8 & W], LRP16 T
AT TR0 5M5E . MTT {5kl LRP16 ZRik%}
SKOV3/DDP 4ilffufif 251k s, 255 8ox , LRP16 TR0 40
JifY RY(E B R AT 2520 , 387 T3 LRP16 PN ik e fg %
i SKOV3/DDP 4 ffi %t DDP [ifit 250k . #12Ht i i 245 fig 5
DNA 454y, 51558 BRGS0k DNA S5 FIsfie , S S A
T, ] SR B BRI A I 4 DNA F 4515 i, AiEgE b i
ABE N FCM 3 58 25 3 7R T3 LRP16 JE A £ ik )5,
SKOV3/DDP 4iiJfi %+ DDP 7 (1) DNA 53453 1 40 Jifg ¥4 1 i fc
SRR R, DA IRIS 2 SR UE S T3 LRP16 LR Rk A8
i35 SKOV3/DDP 41 ffd i 2451 .

LRP16 &Rz RIS ZRE B 119, G 5T 2 HLRP16
J& NF-kB %% 53% PR 1 (4 4 Bl 805 5 F , LRP16 fEfZ 5 NF-«B #%
SEE A YHE AR, 530 NF-«B 9IS M & 268 . LRP16 5
FIRJE T3 NF-«B 768 b 8 16 iy IR B 2 —09, DNA i
PR B A 2% , EEALEE DNA $ 5852 AN - 7 i,
NF-kB Hl Akt {5538 BTG GBS L DNA #1185, T4
PG BARDOE VRN, AR 45 R W] LRP16 jfiif DNA
PRGBS Ku70/Ku80, i NF-xB {5 5l g, ¢
B 5 FR AN MING H 34 i LRP16 %3k J5 ERK1/2 fil Akt {5
S PO , AT MING 41 X A5 B R A - A A g 17
AT 32 PR T AR MING 20 FAIC LRP16 ik 5 , AN A5
A, AR TN, B2 Akt SRR AT BREARR, FENE
i 3T3-L1 4f b, SMEERS I LRP16 ik, 40 i
PI3K/Akt {5518 BB , Akt BEIR b /K- 38 Jineo,

AWFgE, SHURAAMEHEL, 24400+ NF-«B fl
p-Akt ZE A Sk SE I, i LRP16 420 40 i
NF-kB il p-Akt 2 AN F ik 38 B F LT 2541, DL 145
FW, 78 SKOV3/DDP Tif Z5 41 fifd# , NF-«B Fl Akt {5553 i
PRSP LRP16 JE R 3545 , NF-xB I Akt {553 [ 1%
PRGN, #2775 TP LRP16 LK Rk, Wi SKOV3/DDP 4 i
it 251, Al REEE 6] NF-«B F1 Akt {5558 B S S0 .
FHFE R PI3K/Akt {5538 FEREASHS 7 SKOV3/DDP 4l
%} DDP (s, PTEN Befglif] Akt BER1L , FHETAKt {55
WPRIE T, APFFEEE BB R LRP16 T P4 40 g i 9 PTEN

EIAHRT SRR S W2 T 24, 4R 2 ST 24 1) Akt A
o 5l & PTEN-PI3K/Akt {553 %, 1 Vichalkovski A 55
W 58 45 % % W] DNA fiit £ 5 B0 Akt #00% , AR #BT
PTEN-PI3K/Akt {5 it i , M2 T AKVPKB {55 1 ™. A
DA RS % AKUPKB 5 BiBH TR,

i Lk, AWFTEE RG] LRP16 ik (e Bt 1 5 S
SKOV3 4 i xf DDP fif 2545874z, H4t LRP16 JE[H ik
figtg i % SKOV3/DDP 4 ifd i it 24514 , PTEN/Akt/NF-«B 7]
S H OGBS S aE i
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