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of human renal cancer cell 786-O
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[ Abstract]Objective : To investigate the effect of Yes—associated protein (YAP) gene silencing by shRNA on the proliferation and
apoptosis of human renal cancer cells 786—-0. Methods : Expression of YAP protein in 786—-0 cells was detected by immunofluores—
cence assay. Lentiviral interference vectors of sShRNA-YAP were constructed successfully and were transfected into 786-0 cells.
Meanwhile blank control group and negative control group were divided. Expression of YAP mRNA and protein in 786-0 cells was
detected by RT-PCR and Western blot, respectively. CCK-8(cell counting kit—-8) assay was applied to examine the effect of YAP si—
lencing on the proliferation in 786-0 cells. Apoptosis and cell cycle of 786-0 cells were examined by flow cytometry. Results.YAP
protein was expressed in cytoplasm and nucleus of 786—0 cells. On 4 d after shARNA-YAP lentiviral interference vectors being in—
fected, expression of YAP mRNA and protein in 786-0 cells was significantly reduced (P=0.000), cell proliferation was inhibited ,and
apoplosis was increased significantly (P=0.000). YAP silencing resulted in cell cycle distribution disorder in 786—0 cells, which the
number of G1 phase cells was significantly increased while the number of S phase cells was significantly decreased compared with
that of blank control group and negative control group (P=0.000). Conclusion:shRNA-YAP lentiviral interference vectors can effec—
tively decrease YAP gene expression in 786-0 cells,inhibit cell proliferation and promote cell apoptosis.
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5 21 U 38 (renal cell cancer, RCC) S A R Z 3L
U3 e B PR IR o T P I 90% , AR
S BRZIAT 100 000 5] RCC R H LSBT, & AL
HZ A A ELE RN, RCCIRITUEEIMFFAR A
Sy AEH T B X R A AL SN TR
FEPIER AT S HUS T A AE B i,

Yes AHJCHE F (Yes—associated protein, YAP) f&—
o i 42 2 RN SR A7, O Hippo—Y AP 3 i
[ IERZ% 0P . Hippo-Y AP {5544 538 i i —
Z I SN PR Y AP A 1 440 6 154 5 4 i
P GABI QAN S 3 S BUE KA,
YAP 5 [ i 235 (2 5 g (Chn it SR | TR R |
B 55 ) W B, A TSR B YAP 5142 e
MR 1R ZE RS AR B UIANOC  TEMR i &R A LR
JRh R 3R AR Y, RSB EAE N FE A
T YAP FER T RCC 4 58 AR T 1 5%
M

1 #REFE

1.1 22455

N E R4k 786-0 W [ ATCC. PRMI1640 53758 it
A 135 B Hyclone 23 7 ; Trizol B RNA #:HURH & 3%
SRR TaqDNA AT A TAKARA 23] 3 25 1 24AF 1
BCA 2 FE 10 & HUR i 4 (L 98 (horseradish peroxi—
dase, HRP) #3129 LU 29T 510G HUiA | i Ak &R0 &
(ECL)W H L3R A RAEYIF ARG RA R YAP RILAZ T
FERUIA (Santa Cruz AR ; SR EERDE G R (fluores—
cein isothiocyanate , FITC) Fric AL AT A ¢ 6 — Pt (b at bk
FHLA T s CCK-8 3857 £ (Sigma 28 7)) ; BUIEHE (SABC 2
RIET20%%)
1.2 7k
1.2.1  4ifiedssE 786-0 QLA S A 10% 864 ML 1) RP-
MI1640 5553, T 37 °C.5%CO, WE A IG5 (s &
K& 80%~90%HT , H 0.125% R I BE A= (4 A1 B FE 37 °C
THAE 1~2 min J& {210 5%

1.2.2  ABESHEAI 786-0 Ui YAP EHHIFRE B
XTECAE A IR 786-0 40, 2 T HUSE I ETE 6 FLAR i =5
Yo b FRAMAE RS R R 2 90% T, =R T 4% %
F 22 30 min, PBS ¥ Tk 3 ¥X,0.3% TritonX-100 i[5
10 min, L2E AL B 30 min, il 1:200 H6 B A0 bt A YAP
YU, 4 Cidw , BTN —Hi (1:50 Fake) , 37 CRECIF T
30 min, DAPT %47 5 min, HiMd H 52800 WA R It
EicliGH
123 185 THEMMHE  HHE GenBank 1 A YAP
(NM-006106)FE [H {5 8, , #1141 X YAP JE [H (452 shRN A
JFA) (2 1), IF LA pMAGICT. 1 R34k | 4058 3 4% YAP-
shRNA FlI 1 25 B4 %) # shRNA (negative control shRNA , NC—
shRNA ) 183 2 5 2H R 2R (35 5 2 64,56 3 1 (green fluo—
rescence protein, GFP)], 122 Tk i i A4
RS BRA B A ARG FRIEA T 3 45 R B 1Y)
M,
1.2.4  786-0 ARG TR s i M ROR e O
ot KINANN R 96 LA, FRANIAE KIS | NC-shRNA
X R B R A, 1R 3 AR & B (multiplicity of
infection, MOI) &y 1,20 ,100, %F 1 A5 2 504 1 x 10*.2 x
105 TU 1 1 x 10° TU,, 37 C.5%CO, W& 153,96 h )5 T
PEICDIER T BEVLBECL BT 185, 74 Y sl R = (DB T 1Y)
YRS DG T A AED) x 100% , B4 G805 &
e 786-0 4HAEEY MOI {8,

JRYLHT 1 d,786-0 AR 6 LA, Franiwml & B ik 2
30%~50%., 1% ShYAP-1 ShYAP-2 ShYAP-3 3 PS2ibe |
BT 3 Fft shRNA 1295 85 By | i 25 FL 1Y MOI=20, I [ i)

WAL A XS HRZH R PEXT BREH . JEL 96 h 528 E i T
WEL GFP 55150,

1.2.5 RT-PCR Fill 1855 8 5% 44 786-0 Ji 4 ML YAP £:[A
mRNA 35 IR 3R 3 N Scgb 2 Ao IRZH 4t S 20 4N,
¢ B8 Trizol 32X 77 &% 156 BH 45 42 B4 41 40 i 52 RNA, Thermo
NANO DROP 2000 735G EEE 4G RNA He B At B 1 pg
S RNA #7558 ¢DNA, #1647 PCR 4734, B HEAR T E 3
W, YAP mRNA L35 4))55)4 .5 -TGAACAAACGTCCA-
GCAAGATAC-3", FilE514))7 41 : 5" ~CAGCCCCCAAAATG-
AACAGTAG-3",165 bp, IWZHiiEH GAPDH, [if%.5’-ACC-
ACCATGGAGAAGGCTGG-3", Fiif :5° ~CTCAGTGTAGCCC -

F1 3XMFHFFIR 1 AT shRNA F5
Tab.1 Three pairs of interference sequences and one pair of negative control shRNA

FEH J¥ 4

ShYAP-1

1E 4 . 5° ~CCGGGCTCATTCCTCTCCAGCTTCTCAAGAGAAAGCTGGAGAGGAATGAGCTTTTTTG-3"

S SUAE .57 ~AATTCAAAAAAGCTCATTCCTCTCCAGCTTTCTCTTGAGAAGCTGGAGAGGAATGAGC-3’

ShYAP-2

1E X455 5" ~CCGGCCTTAACAGTGGCACCTATTTCAAGAGAATAGGTGCCACTGTTAAGGTTTTTTG-3"

J 4 .57 ~AATTCAAAAAACCTTAACAGTGGCACCTATTCTCTTGAAATAGGTGCCACTGTTAAGG-3"

ShYAP-3

1F X5 .5 —-CCGGCCGTTTCCCAGACTACCTTCTCAAGAGAAAGGTAGTCTGGGAAACGGTTTTTTG=3"

S SUAE 5" ~AATTCAAAAAACCGTTTCCCAGACTACCTTTCTCTTGAGAAGGTAGTCTGGGAAACGG-3’

NC-ShRNA

1E 4 . 5° ~CCGGTTCTCCGAACGTGTCACGTTTCAAGAGAACGTGACACGTTCGGAGAATTTTTG-3’

S S . 5” ~AATTCAAAAATTCTCCGAACGTGTCACGTTCTCTTGAAACGTGACACGTTCGGAGAA-3’
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AGGATGC-3",528 bp, PCR JZ i 444:95 CHIAEM: 5 min,
95 CAME 30 5,56 CIE K 30 s,72 CIEAH 30 s, 2L 30 MEFF
J& ,72 CEAKLEM S min, PCR P41 F 2.5% B R SRS LK,
Quantity One FXPFREAHFF 2 00T, LA YAP/GAPDH (JKBEAE
FIELE) R YAP mRNA AR A 7K, YAP mRNA FEik#D
1% (%) =(1=S2B 4/ PE T BEZH) x 100%.
1.2.6  Western blot £ 786-0 40 i +F YAP H:[H (1Y) % ik
WA [RIRE 25 Ab TR 96 h 1Y 5 21400, RIPA 1% i 11 s 2R
1, BCA P E B Ve, 25 AL P RERE 50 pg, 248 10%0%R
PIRTE I EE I (SDS—PAGE) 80 V HLE T 43 %5,250 mA 13
PFEERE E R 5] PVDE B 5% IS 050 2164 2 h,
INARITAN YAP —$i (1:200) 1355, TBST PR, fin 1l 24t
2 TgG(1:5 000) ¥ 1 h, &) 28 TBST 740k 5 , ECL 1k
2R, Quantity One BN 451 UG BEEAE 4T, LA
YAP/B-actin (K JEH 1 HLAE) 8 YAP B FIAHXT K KT,
YAP & P FERM 2R (%)= (1-SZ5G2H /B XS IR ) x 100%
1.2.7 CCK-8 KM Ao G 71 M ie2s K LR B e
DUERRCR Y ShY AP-3 T a8 A4] , NC-shRNA 4{FE4L 786-0
AR, AR R 5 x 10 ~/ml (BALIIE, FFL 100 wl, 322
T3 96 FLAR, B 3 A5 AL, [FBF2s (R A O 96 FL
MR T 37 °C,5%CO0, FEFeAfi, 45 HIWEE 48.96,144 h,
IRIGHFFLINA 10 pl CCK=8,CO, 33546 P ARSI E 1~2 h,
FHEEARSGI Y 450 nm AZLWEGE (absorbance, A ) {H, 11541
HEFHAN IR = (28 AR EAL A (E-SC80FL A B/ X HESL A
{H x 100%, SLHEL 3 K.
1.2.8 AR KPS TR R 1.2.7 BCShYAP-3 T4k
K4, NC—shRNA 415 5% 786-0 4y, 3f: [ 323 PO IR
96 h Jii , £-4140IE T 0.125%JBREFIH 1k, PBS ¥ ¥k 2 W, B0
Z L3 iR An A SOG #5 LAN I A P TR S5 4 3
MIZE 70% Z WE R 2 iR, LS An oA 45 2 4 e A 40
JiioAEER: G
13 %itzF5%

AT SPSS 19.0 Geit24k S gu 45 R LAEL + prnifi 22
(v xs)Fmn, ZHN BRI 2501, R LSD- %
PEATLH PR LA, R /K 0=0.05

2.1 786-0 et YAP & & ¢4 &k

S 5 D SGTE R I A B 9 7860 i Hh A R i iy
G I (K 1A) ;K 786-0 2112 DAPL 4L {05 i 21
Mz AH (B 1B) sl i S (050 S @G )5, 7T
LN IBAE A M R A Az b (1 1C) ; 32 YAP S 17
786-0 ZH M () 20 L RN A AR AR A ) V2 3R05
2.2 BB 786-0 nfeI% g% A R A % MOI il 2 5 4 MOl
A

NC-shRNA 558 Y 786-0 A 96 h Ji , FfiHLIE BN
FPHAR L 786-0 HHAR A 1S90 BRI ARCR , XoF Al — 1LY E 4 7 1)
Y R EFAI R (B 2), WiBE MOI=1 B FE L3R <5%;

MOI=100 i, YL #£5959% ; MOI=20 I, 4L 2>90% , H 7N
WRR G  FEYROR I {H MOI=100 I, ANEAE T84, 40
2 R O S i, O ELG 7 TAE AT RE A, ik % 786~
O ZHMa i fE MOI=20,,

A9 YAP Pk JG ik sttt B. 4il}24% DAPI L4

C. GOFOCFI AR S AH
B 1 HESEIOLERDERE 786-0 41k
YAPHIRIZIESR (200 x )
Fig.1 Expression of YAP protein in renal cancer 786-0 cells

detected by immunofluorescence ( 200 x )

A GEE T R4 B. MOI=1 W5tk

C. MOI=20 B} 55641k D. MOI=100 i ¢ 31k
B2 WHEMENE 786-0 HMiRE MOI &
GFP HFRIAES (200 % )
Fig.2 Expression of GFP of 786-0 cells with different MOI

values under fluorescence microscope ( 200 x )

23 AL ENK

3 XFSER AL shRNA 1295 B2 75 L 786-0 41t 96 h J5 , 8
i 1E BV RIS B A A RSO A RIL PR
WYL T ShYAP—1 ShYAP-2 il ShY AP-3 4155 YLR = Hp
it 80% , o ShY AP-3 4% iR 5, iA 5] 90% (14 3) .
2.4 shRNA 1% 5% &2 786-0 2 YAP mRNA %% 45%+A

3 ANS2K 2 ShYAP-1 ShYAP-2 F1 ShYAP-3 2 YAP
mRNA Fi%7KFE43 5124 0.297 +0.023 ,0.437 + 0.025 ,0.273 =
0.006, 5 B PEXT HE 2H (0.830 + 0.020) F2 2% 4 %} HE 2H (0.858 +
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0.007)#H Lt YAP mRNA BH B REAL(P<0.05) (Bl 4 3 2) , A
i3 H7 . ShYAP-1 7 64.3% ,ShYAP-2 4 47.4% ,ShYAP-3
R 67.1%, BT IRZH 525 0 IRZH Y AP mRNA AR
G 2557 (P=0.093) ,

A~COEF U D~F. 5O s
B3 786-O MM PISRmBRBRNZE(200x% )
Fig.3 Lentiviral infection efficiency of 786-0 cells ( 200 x )

1000 bp

750 bp

500 bp
400 bp
300 bp

200 bp
100 bp
M. DNA Marker; 1. 4% [ BEAT ;2. B4R EAT ;3. ShYAP-1;
4.ShYAP-2;5. ShYAP-3
4 £ 786-0 H YAP mRNA HIRIE
Fig.4 Expression of YAP mRNA of 786-0 cells in each group

“~GAPDH 528 bp

<—YAP 165 bp

=
—_
[
w
o~
W

F 2 & YAP mRNA BIHEXTRIZKTFE ( %,x £5,n=5)
Tab.2 Relative expression of YAP mRNA in each group

(%,x+s,n=5)

i YAP PAH P
SEAXEA  0.858 £0.007 / 0.093
BAPEXTHRZL  0.830 +0.020 0.093 /
ShYAP-141  0.297 +0.023 0.000 0.000
ShYAP-241  0.437 +0.025 0.000 0.000
ShYAP-34H  0.273 £ 0.006 0.000 0.000

FAH 743.673

PiE 0.000

T P EL 525 T R LA s Py AL, 5 BRI ) A B 5/, Jaed vy

2.5 shRNA %554 786-0 28 YAP & & & ik 69 %k
59652 ShYAP-1 ShYAP-2 Fll ShYAP-3 £ YAP &H 13
B354 0.323 +0.006,0.357 +0.021,0.193 +0.015, #48
I X5 B 2H (0.903 + 0.015) T B 1 % HE 2H (0.883 + 0.012) A W]
P55 (P<0.05) (K] 5.3 3), B [ R IA I HI R ShYAP-1
H 63.4% ,ShYAP-2 N 59.6% ,ShYAP-3 }y 78.1%, il :%
R 525 (I BRAL YAP SR &k oA B 2% 5% (P=0.124) ,
S5 LR UISE S04 shRNA 895 85 20 T YAP B 193
Ik 2 A5 R ShYAP-3 41185 % TP s AR 3 iR

o
=}

=)
Blm) o

— — - e YAP65KD

i». ii . l " ~ .-‘ B-actin 43 kD

125 X R4 ;2. FAPEXTIEZH ;3. ShYAP-1;
4.ShYAP-2;5. ShYAP-3

5 &0 786-0 HfIh YAP BEHAIRIX
Fig.5 Expression of YAP protein in 786-0 cells of each group

3 &4HYAP EAMMEXRIZKTE(%,x +5,n=5)
Tab.3 Relative expression of YAP protein in each group

(%,x +s,n=5)

Vaxiil YAP P AE P
ZEEAXEEA 0.903£0.015 / 0.124
FIMEXTIRAL 0.883 £0.012 0.124 /
ShYAP-141  0.323 £0.006 0.000 0.000
ShYAP-241  0.357 +0.021 0.000 0.000
ShYAP-341  0.193+0.015 0.000 0.000

F1H 1 583.094

P 0.000

TE: PA, 525 IR IRZE LA Py AL, A5 B0 R A5/, TEX I (B

2.6 CCK-8 il 4m i03% 7548 /7 49 7 &

ShYAP-3 2H 786-0 4HMfIfr 5557 48 96,144 h J5 , 4 1%
(R AT R ZH BH S 98078 (P<0.05) , T 25 11 %) R 2H 9 44 %of
TR (R JE B 3 25 57+ (P>0.05) (3£ 4) . iX B ShY AP-3 41418
AN IR A A R U0 I FURS R 144 h 5 X
B KNI FR A A, I — 25 UL shRNA 4018 975 7541 1
YAP 1£ B 786-0 AMERIRIG , a8 s i 40 g 4,
2.7 FCM 4l 2m e 8 o 65 7 &

ShYAP-3 20 25 (X R ZH B XT R 2 786-0 LA 1
O H9(21.97 £1.39)% (418 £0.13)% . (3.79 £ 0.23) %,
ShYAP-3 2 5 X B 1738 22 R A S i & L (ShYAP-3
Hvs. 25 HXTIRZE . P=0.000; ShYAP-3 2H vs. BATEXT IR . P=
0.000) , BRI XF B ZH AN 25 1 % BR A 7 7~ 53 A L TG B 25 57
(P=0.582) (¥ 6),

2.8 FCM A& 4m fig, ) 3 6 B
ShYAP-3 215 %F BH R0 b A, G 1 AR 3 22 i S 4
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R4 BAMER AEFEEINEHZE(x£5,n=3)
Tab.4 Absorbance value and inhibitory rate of cells in each group ( x +s,n=3)
o Adsom HEFEIN I (% )
48 h 96 h 144 h 48 h 96 h 144 h
23 6 R 0.900 = 0.060 0.903 + 0.045 0.903 +0.038 0.00 0.00 0.00
PR BR 2H 0.887 + 0.060 0.880 = 0.026 0.883 £ 0.025 1.44 2.55 2.21
shYAP-34 0.780 + 0.040" 0.530 + 0.026™ 0.370 + 0.026® 13.33% 41.31* 59.03*
F1i 4.408 114.650 297.301
P 0.066 0.000 0.000
Hra, 525 X RRYL ELEL, P<0.05 3 b, 5 BATEXT BRZH HL4s, P<0.05
= 5] 5]
2 ] 2] 2]
a a {"JF
< <= = :,/ i
T 5 A 5
~ ~ ~
23
]

10! 10? 10° 10 10°

10!

10?

Annexin-PE
AL 7S PG IRAL

L T 1 L 1

=
H
100 200 300 400 500 600

1

0
o 4

20 40 60 80
Channels(FL2-A)

AL 23 XTI

Annexin-PE
B. [P Bt
6 FHEMEBATERILR
Fig.6 Apoptosis rate of each group

120 40
Channels(FL2-A)

B. [ B 2H
7 HEBREEABRSHEE
Fig.7 Cell cycle distribution of each group

10* 10° 10* 10! 10° 10*
Annexin—-PE
C.ShYAP-3 4]
] (G
4
i
=
o]
)
=
o
S -4

30 60 90
Channels(FL2-A)

C.ShYAP-3 4

120

150

WO 8 5 /0 (P<0.05) (1] 7.3 5) , #27R YAP—shRNA +-#i12
I 5 AR AR 7860 ZH M BH IR T GL 3, 41 1 20 14
an
=5 &4 786-0 HAHIRREHER % ( %,x £5,n=3)
Tab.5 Cell cycle distribution of 786-0 cells in each group

(%,x+s,n=3)

ol Gl S #]
25 X R 54.58 +2.60 39.23 + 1.69
I3 1k HE 241 53.00 + 2.65 38.41 +1.05
ShYAP-3 77.67 = 1.16* 14.36 + 0.82"
F{E 113.688 387.663
P 0.000 0.000

1 sa, 525 (AN BEZH AL, P<0.05 3 b, S BAPENT BRZH b4, P<0.05

3 3 8

Hippo—Y AP J&—/HilL & PG5 5% 530 1%
eV AN A G5 S B RN D I 4 T
YER . TEMZLE AN, Hippo— YAP {553l B A &
Mst1/2 LATS1/2 YAP TAZFITEAD%: Mst1/2 LATS1/
2 AR SR LT YAP B3, Sk ke B4 PR e
TEAD &0 F YAP F U5k H 7, YAP #i i 5
TEAD HHE 456 & AE/E D, Hippo—Y AP {5 51 % —
BRI B2 SECYAP SR B0E , T AE 2 i &
AR, YAP R Yorkie 25 7RI FL 30
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VR A2 1, Moy =2 65 kD B R, A2
YAP JEPA T fafhk 11q22 b, EEN 2Rk T
MRS ALUP  YAP BB S 2R E QM E/EHF2 S
YA ) Z R S Sl YAP TEPESS N, 30T
Ui i 53 PR 7 TR BN, 412 1 200 B 394 B, 00 <81 40 e 7
T fF5Y ] YAP mRNA FIE FI7EVE 22 i vh
#hE eIk, YAP 55 R 40 MR A R 28 A e 7
AHEFTHIAAUESE B R AL ST YAP mRNA i 574
VAR A, L Y AP SR A5 B o AL RE
NG R A3 135 DA OGS,

Diep ZERF5Y RNA T48 YAP 5:pH 5 B &40
iR M9 A0 R B L, O SF LU IR FE AN T YAP Tk
XF NG S0 96 40 M 34 5 55 A AR I s ), R A g
BEA T RNA THCITER nT LA il e oyl 4 A
UESHEMHEE RNA THEARA TR YAP £EH . RNA
THR T T Yo ORI 2 = R R G i
b, 15995 3 SR HAT 1 Je sl ey G RS R DR BLAS
BT NI L+ A M 7o 8 = N W, B2 e 1 R
R IF HAP IR LR A R A B AR A S R
AT A B IR e ik, 8 5 ATk 12 F T
RNA T A BR3P DR8I VAT 7
THI A —FA ) B,

AR S 36 B S R B PE 9 Ol B AR UIE SN R
786-0 4l YAP F A RIFRIA , L WFFUTERY AP
FEIRNT B S A0 M AR B B RT PR T B BN, ASBIFS R
P TR SRR YAP BRI, SR I T AR
IR UL 786-0 AL, {H R T Y RUCRARMK, YAP
FERVTERRCR R 25, MR T 3 KR tn
shRNA Jf-00 4 B8 2 TP gk A, iz % 4% 786-0
Y, PO W N ER S H 4 GFP K
TR HR I A Y RO RN A0 i ) AR, LA R
TAER BT AE R BEFE T 786 -0 4 i il die FE JEk e
MOI i/ 20, ShYAP-1 ShYAP-2 ShYAP-3 7E MOI
5T 20 BHER YR AR T 80% , I H. YAP JEF 1
mRNA FE /K-8 B W40, 2o ShY AP-3 41
X YAP FERIGTBRBCR ey, Boriik 718 # 2R R 47
FFHRCR . CCK-8 & B shRNA 129k # TP 2%
TRULER YAP J5 A 5 786-0 40t 5, FCM %
PR FE SRR 72 G130, 40 B0 T3 Sl 35 AL
il YAP-shRNA 18355 2 T 48 2 A& 38 i 7 il YAP
FEITE 786-0 AHfurh ik, 4 it s BABH A 72 G1 1,
A0 20 MG FE T AR T, YAP FERIXT

TR ARG FE AN TR B PR PR AT A7 e
A REE A S 1 et PR A R 7 KA e 1Y)
SH BT

& £ x #
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