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LNCaP ZHfi], ZeMEiA g 207 0 5 d 7 Fa 2 YL 4N i 22 | real—time PCR Western blot 43 K6 I 2448 J5 4% 41 41 i YAP AR mRNA
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[ Abstract ]Objective . To explore the effect of lentivirus—mediated shRNA silencing Yes—associated protein (YAP) gene on prolifera—
tion, apoptosis, and androgen receptor of hormone dependent human prostate cancer LNCap cells. Methods : Three shRNA for YAP gene
lentiviral interference vectors were infected into LNCaP cells,then the LNCaP cells stably knockdown YAP gene expression were
screened by puromycin. Real-time quantitative PCR (real-time PCR) and Western blot were used to detect mRNA and protein ex—

pression of YAP and androgen receptor(AR) after lentiviral interference vectors being infected respectively. shRNA lentiviral vector
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applied to evaluate the cell proliferation in LNCaP cells. Apop
tosis of LNCaP cells was examined by flow cytometry (FCM).
Results . YAP —shRNA lentiviral interference vectors were suc—
cessfully infected into LNCaP cells. The infection efficiency of
lentiviral interference vectors was more than 95% after puro—

mycin selection and the stable YAP knockdown in LNCaP cells
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was established. Compared with those in control group and negative control group, expressions of YAP mRNA and protein were

significantly reduced after YAP-shRNA lentiviral interference vectors being infected (P=0.00) , meanwhile expressions of AR mRNA

and protein were also significantly down-regulated (P=0.000) ;in YAP—shRNA lentiviral interference vectors group,cell proliferation

was inhibited,and apoptosis was increased significantly (P=0.000). Conclusions :lentivirus—mediated shRNA silencing YAP gene can

down-regulate the expression of YAP gene, inhibit the proliferation and promote apoptosis in LNCaP. YAP may act as a ligand of AR

and regulate androgen receptor signaling pathway.
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Ay 51 Ji 968 (prostate cancer, PCa) 7E BX 38 [E X hy
I Bt e 1 55 Mg i DB e | 1 B g e A S B
B s H AR AL TR RS T, B
N F B WA R R S AR B ek ek s, FR I w9
JiIRE R A A N, JTS R 2T B HRTT
SEEENICTFIS SNE 24 €S LN PO 3 E St i
PRI, R A £ HRBTHT S B (castrate—re—
sistant prostate cancer, CRPC) , fixZ 34%95 \ =/ fif
AR X HIRYT S RER, 7E CRPC BEJE T AR
RAFAE A AT 30 52 45 i R 3R 5 i i 47
Bt JE-0 ) Yes—AH 8 F (Yes—associated protein,
YAP) H Yes #H5¢ 85 H J& Hippo 15 58 1% H g K]
T MR — A e g BE DR REARE 2 40 B 1S B BT oA
T2 55 B BB 7 A 25T e 40 g A
FERE TG Iohed A e Jrel 1, S5 TR ARARAS YAP
AR @O TR, BARIE W FUIRA L YAP &
IR MER R Z K (estrogen receptor, ER) FIZZIE %
& (progestrone receptor, PR) % Y #H 5 | & B YAP
5 AR FREAFAERI AR, St — 2P RTTE YAP 1E
IS B i e TP SO S ER Z I 2 B AR
WA ARSI H BT YAP JETE, LI
XA R LN CaP 4 e SR 32 1R 1G58 | )
T-RIREN

1 #MREFE

1.1 EZAH 50

T A R 9 A0 72 LNCaP 1) Fl ATCC 41 g )% , PRMI
1640 FrHk 58 G 2R M W 2 Hyclone NG| ; Trizol B RNA
PEBGRF & 05 53855 & & SYBR Premix Ex Taq™ 11 2511
AR 5 ) TR A B 7] (Takara ) ; B4 25 R W H sigma
2 E] YAP St N SEREDUIA AR SRBT A SE REHTIA TG A
Abcam A H ; RIPA £ FI2U#I BCA HFE R IXF £ .0.25%
TR T A T R 1 S8 AL W 18 (horseradish peroxidase , HRP)
PRICIETAR 1gG HUARSEIA A 8 2 RAMHARA R

Al CCK-8 I H T M ZEIEAE Y A wl

12 F#

1.2.1  4iffadE3E  LNCaP 45 SR &H 10%06 4 1
i RPMI-1640 B53:3E | T 37 °C 5%CO, MANSERHE M
Bt B 2~3 d, H 0.25% BRI W RE AR A 00 4 T b A2 AR
ST

122 SZEG/Sr2H real-time PCR J Western blot ¥ 405~
5 20 . YAP-shRNA1 41 YAP—shRNA2 41 . YAP—shRNA3 4 . [#]
PEXFHRZH 25 FAXS BRZH PR BRZH U IC 25 S shRNA 183575
TOkL Y AP-shRNAT #H ' YAP-shRNA2 2H 'YAP-shRNA3 £ /i
FEXF YAP BE[F shRNA 1895 7 0L, B X 450E K 30 LNCaP
Y 25 T BR 2H b R 28 4 BB E K ) LNCaP 4000, 52
eI R SLS (CCK-8 AN JA TR 43 3 41 . &5 A R4
B IR ZH  YAP-shRNAT 4,

1.2.3 G FEE TR LA YAP(GI:NM-006106)
FEHETT 3 S shRNA AR 1 4000 SR TR I8
5|, & 763k shRNA B E AP DNA BdE (3 1), 44 DNA 51
BEIR O B R o SRS | B3 B2 E AL pMAGICT.1
FAREH AL DHS o B3 25 AN, $R USRI 7 1T 56 5 )
J¥ T 293T A BEA T I T A0 | 25 2 1803 7 T 4 T4 3
PRI & a0 9 (green fluorescence protein, GFP) Fll I
B RIMILA BT R th LA e s 2R
B BRAA A AT 7 M5 o e A 2R AR B AT

124 TESEEEYE KL shRNA 1852 ML 00 o o 1Ensy
T R F AL e LNCaP 40 M T 56 /71 0.0.5.1.0.1.5,
2.0.3.0 pg/ml MESEE AR BERR L 1E B 200W%¢ 7 d, LA2H
L AR T e (IR 8 g e AR 3 2 i IR e i, TEOR) B
A K] INCaPAII RN R 6 FLAR , IR YL i AN I &%
T 30%~40% , il A YAP-shRNA1 , YAP-shRNA2 . YAP-
shRNA3  YAP—shRNA3  BHPEXS R Mo 2 T AR FIsee
ALY Z KA 20 (multiplicity of infection, MOT) | F- M AJgk
PB4 Polybrene , 2 £ 2R 5.0 weg/ml, 75 ] B4 37 28 X
HRZH B 12 h S5 R B R 3L AR P R 9% 96 h 5 ik
Ry NSRS 25 (TS B0 IR SR AR VR Bl 2.0 pg/ml) K5 5%
FEUREEREFR 7 d UL POt BB NS IR G R | RYAK
= (DOEAEF T 4 K% 8 YA T 1%L ) x100% , Kt 0
PEJGLNCaP AU 79 K% H T 82888,

1.2.5 & RNA 42HUK real-time PCR 2K Trizol 325, 43 B4R
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F1 3% shRNA ZIEMXRFFIRE—EE DNA B4

Tab.1 Three interference sequences,one negative control sequence and complementary single—stranded DNA
HUTH 5’ STEMP Loop STEMP 3’
YAP-shRNA1
1F ik CCGG CCGTTTCCCAGACTACCTT CTCAAGAGA AAGGTAGTCTGGGAAACGG TTTTTTG
J Sk AATTCAAAAAA  CCGTTTCCCAGACTACCTT TCTCTTGAG AAGGTAGTCTGGGAAACGG
YAP-shRNA2
& CCGG GCTCATTCCTCTCCAGCTT CTCAAGAGA AAGCTGGAGAGGAATGAGC TTTTTTG
S SR AATTCAAAAAA  GCTCATTCCTCTCCAGCTT TCTCTTGAG AAGCTGGAGAGGAATGAGC
YAP-shRNA3
1F 4k CCGG CCTTAACAGTGGCACCTAT TTCAAGAGA ATAGGTGCCACTGTTAAGG TTTTTTG
S AATTCAAAAAA  CCTTAACAGTGGCACCTAT TCTCTTGAA ATAGGTGCCACTGTTAAGG
FFIPE % 751
1E X CCGG TTCTCCGAACGTGTCACGT TTCAAGAGA ACGTGACACGTTCGGAGAA TTTTTG
S SR AATTCAAAAA TTCTCCGAACGTGTCACGT TCTCTTGAA ACGTGACACGTTCGGAGAA

A2 B RNA AN e B T e i, O E (ab-
sorbance , A){E. Asg f Asso wn 10 FI7E 1.8~2.0 Sy RNA 4l &
K Fe il SRR € DR ARG S <DNA, B1WIF41 YAP,
.5 -CAGTGGACTAAGCATGAGCA-3", FiJff:5 -TCAAGG-
TAGTCTGGGAAACG-3",141 bp; AR, ¥ .5’ —~CCTGG-
CTTCCGCAACTTACAC-3", Fiff:5’ -GGACTTGTGCATGCGG-
TACTCA-3’,168 bp; GAPDH: 1i%:5’~CAGGAGGCATTGCT-
GATGAT-3", Filff:5’~-GAAGGCTGGGGCTCATTT-3" 138 bp,
P GAPDH NN 2 #E4T qRT-PCR, I 55144 .95 CHiAR
£ 30 ;95 CAEME 5 5,60 CHEMH 30 s, 3t 40 PMEH ;95 TL
FEA] 10 5.3 YA LSRR 2220 kgt EdE, A AC
=(SLgv A H R CoOPBIE-SLR NS5 Cr FHME ) -
O IR ZE H YL COF I (E- X RN B IEN 381 .
1.2.6  Western blot ¥ YAP #1 AR R £iA  ULdE YAP-
shRNA1 20 YAP—shRNA2 2 . YAP-shRNA3 £  BF % iR 40
BRI, RIPA 24 MR R R 19, BCA ¥R B R T
1/4 ARFUE A EREGE UL loading buffer 5 ZIB-A )5 100 C7A8
P 5 min, LVEFL 50 pg B _EREE, 48 1095 DI TEREBEE
(SDS-PAGE) 80 V L HLIK, LUK ™ W% % #1 5] PVDF
L 5% Mg Wk E A 2 hy ZJE A —PL 4 Cib &%, TBST ¥
JBE 3 0%, AR 10 min, A ZHL 37 CIFH 1 h, fJ5 4 TBST
T ESER  ECL AL 2 &6 B3 | Quantity One 3RA453H7 45415
JKEEAE, LA Bactin VEA NS IR, 40T YAP 5 AR AHXZRIA R,
1.2.7 CCK-8 KrilasE  HRUTERACR fefE: YAP—shRNAT +
Pedk Mgl DX 25 (I IR 2 LNCaP 410, #% 3000/4L1%
B 96 fLbk i, B ise 3 MEFL. 0l TR 24 .48 .72,
96 h, fiINA CCK-8 ¥ 10 pl,37 CIFF 2 h, BEHHMYUAE 450 nm
B AL E A AE, F 315520 e 34 58 40 %1 2% (inhibitory rate,
IR),TR=[1-3258 41 A {H/75 FAXTRELL A {E] x 100%, SLH A
3,

1.2.8 “PHCREIE S HUR BB YAP-shRNAT 42k
MRA BHPEXT REAL, Je 25 (0 B LNCaP 41, A TS

L 300 LIZER T 6 FLAR, 484 3 AL, BT 37 C.5%
CO, WE P E R 2 MZIEEEFR , PBS W55 LA
SR 500 wl A2 15 min, 25 8 WAL Giemsa YLyl B AE L
WIZ o PBS ¥k 3 YR, BFIK 5 min, HNEHMSEREEORT 50
TEREBA M, SEREIE R = (ST REIE R AR AN x 100% ,
SLEREEA 3 IR,
129 #ifgda Tkl BE _EiR YAP-shRNAT T4 2k {4
20, BIPERT B, Jezs R BRZH LNCaP 4iHt, FH 0.25% i
1k, PBS 3E¥E 2 W, B0 JE A 1 ml PBS WRFTHIAT 450 hn
A AnnexinPE/7-ADD, & {EEHOEHFH 15 min, JU5E 40 1
R, OLEHEL 3K,
13 %t

KH SPSS 20.0 Geit~#3 i, g a5 R LB + hrifi 2z
(xxs)FR, ZHMN LB FREZ 725087, R A LSD-t i
HEATL IR L, i /K e «=0.05

2.1 RSB TR TR S I A T AR I R

H FEFI] LNCaP 21 it Ay 55 W BE 201 i , 6 45 Fol 245 g Ak #
SHURR VT H I A /IR B P A R T e v L S R R
LB FE R UE 2.0 pg/ml K535 7 d J5 , A A5RAET, IESE
IRy e MR (B 1) o
22 BvRohEE Gk )G B PR R ILE

YAP-shRNA1 41  YAP-shRNA2 #  YAP—shRNA3 41}
S RE TPz B I ok L 5 75 3 M A N i B
JEIH | LNCaP 765 55 /8 Yk 96 h J5 1Y Tiif 7 W0 5 2 i v , 46
it 2.0 pg/ml EEM R EE 7 d J5 i i 88 5% B
RN A A LR DO IR, RIARG T, 2315 3
LS5 T AR AL AR Xt B LH 45 2RI Rk 959% L I
(E2),
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0 peg/ml 4 0.5 pg/ml 21

1.5 pg/ml 41 2.0 pe/ml 4

1 XZFRFETARIREEKEEITIE LNCaP 4158 7 d B4 KR (100 x )
Fig.1 LNCaP cells grow for 7 days in different concentrations of puromycin under optical microscope ( 100 x )

e opEN YAP-shRNAT 41

1.0 pg/ml 21

3.0 peg/ml 4

YAP-shRNA2 4] YAP-shRNA3 44

2 NEBRMBMRKNLBME T LNCaP RS EEHAEARIE(100x )
Fig.2 Expressions of GFP in LNCaP cells observed under optical microscope and fluorescence microscope ( 100 x )

23 1BREEH G A4 YAP B AR mRNA £AHL
Real-time PCR 2/, 2203365 YAP S AR mRNA, 5§25
155 B2 A e, YAP—shRNAT 41 YAP-shRNA2 4 [ YAP-
shRNA3 4 . BATEXTREZE i YAP mRNA (335K 43 51
0.068 +0.007 .0.130 + 0.012 .0.412 = 0.028,0.969 + 0.040, 4[]
P4 2% A it oF B X (F=848.235, P=0.000) , H: YAP-
shRNA1 #H YAP-shRNA2 ZH . YAP-shRNA3 41 YAP mRNA
FEX T (P=0.000, P=0.000, P=0.000) , i B X B2 525
XTHRZH LA, YAP mRNA FATGET48 L (P=0.211) ; HAR
mRNA 7£4% 20 3% K F-43 514 0.528 +0.026.0.512 +0.032,
0.668 + 0.053,0.973 = 0.017 , 41 [A] LA 22 A SR b 2F 0 L (F=
110.650,P=0.000) , YAP-shRNA1 2 . YAP-shRNA2 4{ YAP-
shRNA3 41" AR mRNA B & F%{I% (P=0.000 , P=0.000 , P=
0.000) , BFIPH:XT RE2H 525 1 06 IR ZH LU, AR mRNA Rk 040
TR L(P=0.521) , R WSS # T 40 YAP J5 REAS [A) AR 2 (1Y)

I8 YAP AR mRNA B35 (18 3).

mRNAR ARk i

0.8

0.6

0.4

0.2

0.0

- IR
[BIEC e
CJYAP-shRNAT 41
ZZZ1Y AP-shRNA2 21
ZZ2Y AP-shRNA3 41

1 a, 525 41 AL, P<0.05; b, 5 BAPEXT BG4 48, P<0.05

3 £HFRE mRNA HIRIEKTE

Fig.3 The expression of mRNA in different groups
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2.4 Western blot 4] 12 J% 7 &% 42 5 &40 YAP & AR & &
FAHR

Western blot %5 5% i 78 YAP-shRNA1 21 . YAP-shRNA2
2 YAP-shRNA3 2 YAP 45 H 3Rk 402 F IR W]
FAAE (P=0.000, P=0.001, P=0.000) , B4 %} FR 41 525 14 %) HE 21
Fo#, JOH I 22 5 (P=0.927) , H.AT LA H UERRUR fe i
YAP-shRNA1 21, H AR & [17E YAP-shRNAI 2  YAP-
shRNA2 2l | YAP-shRNA3 203K i, 35025 U0 AL ARG R [
TR AR (P=0.000, P=0.000, P=0.000)) , Tfij FF 11 X} BB 20 5 23
FIXTREZH LA, AR B R IATC2E 7 (P=0.560) , AR 42 AR
B NRERES YAP B PR A H LS| AR
HEMHZE YAP N ET RIFESZ 2520, 220 AR ZEIYAP
WEHEEAT R (E 4.3 2),

B B N
\ag \ \d
S & {\“’-‘é@ 4;\“4‘@
W W <> & 7
AR . -

B 4 Western blot #:ill%& 40 YAP AR & B HIRIE
Fig.4 YAP and AR protein expression in different groups
detected by Western blot

®2 BHFAREAMREKTE (x+s,n=5)
Tab.2 Different protein expressions in different groups

(x+s,n=5)
I3 YAP AR
25 I IR 0.603 + 0.062 0.494 +0.035
FH X R 0.599 + 0.067 0.476 +0.048
YAP-shRNA14H 0.107 = 0.034" 0.274 = 0.037"
YAP-shRNA24H 0.400 = 0.052" 0.192 + 0.023"
YAP-shRNA34H 0.265 = 0.038" 0.288 = 0.042"
FAH 50.571 37.059
P 0.000 0.000

Hra, 52 4L HEL, P<0.05; b, 5 BAHEXT IRAL He A, P<0.05

2.5 YAP B IRE A LNCaP 4af38 78 4% ) B3

CCK-8 i 45 5 5 /R YAP-shRNAT 4H A {H4825 (%)
HRZH I s, B 24 h HF RN W i 25 5 (P<0.05) , =W
HAE K AZ M, 24 48 72 .96 h A= KAM I 224051 428.33% |
47.50% ,61.84% .57.11% ; £5- HsF [i1] 45,25 14 %F A ZH - 5 B %o B 2
] A {EJC i FH .22 5 (24 h P=0.724,48 h P=0.448,72 h P=
0.681,96 h P=0.111) (5% 3), ToEE ML LE R TR, 2
14 d HE ISR, PRI SO0 WS N AR RIA B E’J%
AN, E— 2 URBA AR S8 ST T R B () Y AP JERITTER
Y LNCaP PP TEREANIE R , H YAP-shRNA 14 TE IR iR 458

25 U REZH s TR B AH SR FRAIG (P=0.000) , BA: X R A 28
PG R [ o B 25 5 (P=0.158) (181 5 364 , L) BTk
Y AP FEPH B8 2 0 ol R

#*3 FHEMAM Agom(x£s,n=3)

Tab.3 Ausnm Values of cells in different groups (x +s,n =3 )

il 2h 48h 72h 96 h
ZSEMIRA 0360£0.029 06400016  1402+0.053  1.942+0.054
BIMEXTIEZAL  0351£0.044 062020045  1388+0.040 1.867+0.047

YAP-shRNAIZL 0258 +£0.011% 0.336£0.022% 0.535+0.008" 0.833 +0.048*

Ff 9.969 92213 492.239 469.057

P 0.012 0.000 0.000 0.000

1 ra, G525 A LR, P<0.05 b, 5 HIPEXTHRZH AL, P<0.05

F4 & LNCaP HaRMEREE (x+5,n=3)

Tab.4 Colony formation rate of LNCaP cells in different groups

(x+s,n=3)
I3 SEREIE LR
I =POpite:| 39.50 +3.15
RFpAET AT 36.20 +1.59
YAP-shRNA14] 18.84 +2.54"
F{E 58.646
P{E 0.000

W ra, 525 (4L HLELS, P<0.05; b, ST BRZH L, P<0.05

23 6 R

PRSI

YAP-shRNA1 4

et WAL

PSR

IEH LR

5 EFEME(100x ) FLBHFE(100x ) EERETE
HEIER LW LR
Fig.5 Results of colony formation under optical microscop
(100 x ) ,fluorescence microscope( 100 x ),

and normal human eyes

2.6 YAP A BTt LNCaP 48 L8 o 69 %

T AN A A (FCM) X 45 2 E 4 7 40 08 T4 00, YAP-
shRNAT AL AT 3R i = F 25 I IR, 2 A it 2e s X
(P=0.000) , 117 B4 X R AL N2 (0 IR A b, — 8 o it2#
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B (P=0.847) (3 5 18 6) , KUV YAP JENRE T
LNCaPZHf T,
£ 5 FCM#M&4H LNCaP AT ( %,x+s,n =3)
Tab.5 Apoptosis rate of LNCaP cells by FCM( %,x +s,n =3 )

I TR
75 IR R ZH 5.35 +0.68
A R 2 5.21 +0.88
YAP-shRNA14H 28.51 +1.02%
Fii 710.124
P1E 0.000

¥ a, 52 A L, P<0.05; b, SRR IEZH L, P<0.05

7-AAD

10° 10! 10% 10° 10*
Annexin-PE

EHEPL PN

7-AAD
10
sl

10

10°

ey r
10° 10! 10% 10° 10*
Annexin-PE

A% BE 2

10*

10°

PETETITY ey

7-AAD
10

10

10°

L
10% 10° 10*
Annexin-PE

YAP-shRNA14H

6 HAMMATIER
Fig.6 Apoptosis rate of each group

3 3 i

Hippo-YAP {55 5 i [ 76 1 L 30 4y & 24 45
Mst12 Sav1(WW45) Lats12 Mob1 YAP TAZ TEAD1 -

4, [ Mst1/2 Savl(WW45) Lats1/2 Mob1 X} Hippo—
YAP {5538 B A PR AE R, L Lats1/2 7] B
i YAP KAWL T YAP BUFREAL, 0] Hippo-
YAP {5453 f% , — B 2% 2 LU HPE S8 YAP 5
FAGAL, 51 0 IR G B A AL B gE R
Hippo-YAP {5 5 #% 5 16 1k 7] S BUMIg & 2k &
J'&  YAP 5K BRI an JiF o Fitides LR
Shlndin BRI | OP S Rk T m RS T X —
ghiprn

YAP 1B M550 B R 1, 5 AR 2 IR B 24 R
BB IE T c—Yes H [ SH3 XI5 &, 0 T
2565 KD MR, i T AZERAEK 1122 | a7
WW 253k PDZ A BAE R A SH3 Z6 ik  CC
(coiled—coil )45 F I8 14-3-3 S 4545 X, iX
SZERGXT YAP DiRe i 5 EZAEH , B YAP A
A DNA 256 X3k, A — e st Li 35+ BR T
5 R TEAD1-4 54548, i n] 5 HAlh DNA 2551
N FAHEAER , IS Smad2/3,Smad7, RUNX1/2,
p63/p73, ErbB4 VEH , 187 AN [F] 3 [ 5% S 7K, 45 il
A LUGEE A A B RIS DL YAP 4
TREER TS YAP 5 AR AH AR FHER AE5 3L R
AT FEIESE YAP ] 375 5 5% [ F FoxO1 {4,
MG S - KLFS MR SER 3Rk, H YAP 3Rk
5 ER M PR /#1640 AR 5 b i KLF5 ER Fl
PR 45 [F A% 5L ST, 200 YAP i BB S AR f77¢
AHE AR P 13100

ARHFFE KB Y AP FE TSI g 2 2Lk T
AL, H SR 5 B3 GO O AR AE
HIABFZE iR IESE YAP 7E 2635 AR i LNCaP 41/
RN B FH IR A BEIIESE Y AP 7E RS iR
T VEFIALE A 3 JHE R PE shRNA P29 8 T4k
BRI IEGE LNCaP 4l , L EERS A R ik , KA
T YAP E N E T A LNCaP 401, 2¢ % B i
T REL R YL 5 AN FR A K= GFP, YAP-shRNAT
YAP-shRNA2 YAP-shRNA3 #% £ J& 44 5 & ik 3|
95%VA I, real-time PCR A Western blot ¥l %& ¥t
K40 LNCaP 401+ YAP mRNA 45 kK 48
N FRZH 2 R , ot YAP—shRNAT SR B0
. BN shRNA 1895 8 T P08A G 2 LNCaP
YiffL T YAP JER s 5 B, YAP JERDIERS
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