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ABSTRACT Objective: To construct siRNA expression vector targeting YAP gene and establish the gastric cancer cells SGC7901
with stable inhibition of YAP gene. Methods: Rea-time PCR was used to examine the YAP gene expression in sevel gastric cancer cell
lines. The recombinant lentivirus PGC-shRNA-YAP vector was constructed, which was transfected into gastric cancer cells by Lipofec-
tamine 2000. After gastric cancer cells with constant expression of the PGC-shRNA-YAP were established by blasticidin selection, the
interfere efficicncy of YAP mRNA expression level was detected by real-time PCR. Results: There was high expression of YAP gene in
the gastric cancer cell line SGC-7901. Recombinant lentivirus PGC-shRNA-YAP vector was successfully constructed by the identifica-
tion of sequencing. The recombinant vector markedly inhibited the expression of Y AP gene in gastric cancer cell line SGC-7901. Conclusion:
Recombinant lentivirus vector PGC-shRNA-YAP was successfully constructed and gastric cancer cell line SGC7901 with stable siRNA
expression targeting YAP gene was established.
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1.1 ##

PCR 5|4 .dsDNA Oligo (-7 B3 K H AR A R Wl &
%), DMEM $5 5% 3, fity 4 1L i ( Gibeo 22 w]) (85 11 (Invitro-
gen AF]) o BN EHARGE(LIFEYERFEARAARAA), %
95 B2 22 4t pGCL-GFP # {4% ,pHelper 1.0 2 {4 , Helper2.0
AR =R R ZH A, Horh pGCL-GFP s 1A & A AEHF 4 ik
RNA 7o, RIREHERASOTZOLEN (GFP) IY3LH,
pHelper1.0 1 pHelper2.0 & A i #54 FT s 1 ocl . BRI A
I  TADNA 3433/ (New England Biolabs /&) , Kot ki
k50 & (Qiagen 23 H] ) Lipofectamine2000(Invitrogen 2y F)) , &
O EE 1AL AN 293T ANftikk (Hh IR A BE L3 A= 9 i 40 i
), B Ak SGCTI01(EE R E ).
12 ik
1.2.1 RNA $2E{#0 RT-PCR # il & B B4 kk YAPMRNA #j
ik H2 M Trizol 1207 & U8 I $ IR 4 Fh 8 g 40 i £k (SGCT7901,
SW480,panc-1,H1299) i RNA fi-F RT-PCR ¥l . %
Primer 5.0 P& H I, WSEHGY% LBIB YA
ARAFGN W, YAP Ei#5]14):5'CCTGATGGATGGGAA-

CAAGC3", 5 |4:5' GCACTCTGACTGATTCTCTGG3' 4 1%
K 134bp;GAPDH F 75| % :5TGACTTCAACAGCGACAC-
CCA3', NiiF5] 4 :5CACCCTGTTGCTGTAGCCAAA3', § 3
KJE 121bp ., RT-PCR fFH S5 95 C A4 155,95 CAxH4: S5s.
60°CiR k 30s.72°CHEAf 30s I AT 45 AMEH . BIRTELEAR Y
BOZOROGIE , 85K H 2-A A Cti#F4750 8. Fl—L0EE 3
W1

1.2.2 YAPshRNA EBREREFHEHHE HIE GenBank
YAP(NM_001130145)FE [ {5 ., I\ H A J5 5 0 (] 152 b 1 2%
W "ATG" T i 75 2 100 0 B4R, F48 "AA" %P
G 21 DS FIVE T e R siRNA H07 87, %11 siRNA
B ASELRXT 5" 0 3" i A AR GRS X, 3BT a4 10 3 5, i 8E GC &
TEAE 40%-55% 2 [] (R L IR e S A i ek, JFAE Gen-
Bank 2357 SIAREHAE A F BLAST #08% , B% 22 195 41 Al
AE N Y SR DR A e PR A T LR, HEBR 55 oAt 2 5 51 R )
G, LA 2o R P8 . w4 XN T4 RNA 381 (L3
1) B—FEEN 21nt FEEZTFRLAIER 415, TP EEs N loop
ZER, EEEZFTRTT LIE L T gk . B T ke 55 e 7
shRNAS' 3 #1 3' 3t 73515 | A Age THI EcoRI B U i1, 2 LA
Boa e DZARES TTTTTT DAZE 58 8 SRR i S A% T
R T4 i B lE AR TR K& v, 95°CHRLE Smin, 2212 [%
RIS EA Agel Fll EcoRI I 5 AR KOWsE DNA B
B ko= 4 o pGCSIL-GFP # Ik if 17 3% 4, Wk
PGC-shRNA-YAP 12 455 5 3R &, 40 945 4 & YAP1 . YAP2,
YAP3 YAP4, Wbyl i A5 AL 5 DHSa RIGHF B 4
Aifarh. SRR SRS Amp HiPE(100p g/mL)R LB BiRH:
Fedk BT 3T CHEFR 16h JBUEAL G LB KIS IR 75 17 PCR £
WA T B 81 A

xR 1 AWFHET
Tablel four RNA interference sequences
NO. 5' STEMP Loop STEMP 3
GGTCCTCTTCCT- ATCCATCAGGAA-
YAP-1 antisense strand Cegg ca TTCAAGAGA TTTTTg
GATGGAT GAGGACCtg
YAP-1 caGGTCCTCTTCCT- ATCCATCAGGAA-
aattcaaaaa TCTCTTGAA
sense strand GATGGAT GAGGACCtg
gaCTCAGGATGGA- TAAATTTCTC-
YAP-2 antisense strand Cegg TTCAAGAGA TTTTTg
GAAATTTA CATCCTGAGtc
YAP-2 2aCTCAGGATGGA- TAAATTTCTC-
aattcaaaaa TCTCTTGAA
sense strand GAAATTTA CATCCTGAGtc
CAGGTGATACTAT- TTTGGTTGATAG-
YAP-3 antisense strand Ccgg TTCAAGAGA TTTTTg
CAACCAAA TATCACCTG
YAP-3 CAGGTGATACTAT- TTTGGTTGATAG-
aattcaaaaa TCTCTTGAA
sense strand CAACCAAA TATCACCTG
GACCAATAGCTCA- AAAGGATCTGAGC-
YAP-4 antisense strand Ccegg TTCAAGAGA TTTTTg
GATCCTTT TATTGGTC
YAP-4 GACCAATAGCTCA- AAAGGATCTGAGC-
aattcaaaaa TCTCTTGAA
sense strand GATCCTTT TATTGGTC
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123 YAP BEFE T RIEHEHME 78 cDNA CEH, FIH
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3 23R TR R A2 4 W4T Xhol kpnl XU, 471 722 9y L vk ]
WUR AT 5 T AS e, Hop= i A N G a2 25 A o 0 P B8 1T
1fiJ5 17 Western-blot {2 218 FURLAE 293 T 4 i () Rk i
.

1.2.4 YAP-RNAI FHEMILAMTHEIE YAP (195 835 Foki o
W5 E A E X YAP B[R P05 0 RNAG 5 2 48R Bk
4300 YAPL, YAP2, YAP3, YAP4 4 ; 5 RNAi 25 2 /A Foki T
B, ez Bk . BUE K RIFRLG EETE 80%-90%11 293T 2
M4 IR L Y 2 93T 40, 53 24h 286 W iEE T
ML RNAT ki R 53 K GFP A 2k (SR 2E6), nl Il
JEGHCR TR 80% L I, W E BT Ys . Western-blot it T4t i
I R TR 2R

125 BRSPS EMBEENE K T 8y s
shRNA 3 17 18 5 & 0k (1 40 3%, % 3 4118 % 5 201K
PGC-shRNA-Y AP F W Fiifi Bl £ %€ B 14 3 140 JS . pHelper1.0
K pHelper2.0 2454L 293T 45445 8h B #e ly 58 A% F7 4k,
Big% 48h J MCHE B A 18 S ORL A A LV VR, 293T il
DN SR o 0 BRI P I (o FH A A LA AR I o 5, 293 T
A 96 FLAR , FSFLIN 4% 10* N4, (RFA 100l ARTE
I B 1 TOURHR B, 4% 7-10 TSR Y Ep & . R TIMA
90pL [ TCIMTE R FREE . BURFIN A 195 B2 5L 10l A5
—AEHIRATE B 10l InA SIS AN dRSEAR R 194
fEEBIRJG—& . I AL, W2k 90uL iRk,
Fo A 9OpL FEBEA (00 BEVE L AR ARG FRFR G 950 24 /Nt
Jei A TE SRR AL 100, £ 2G40 L Bl 7E 10% 2247 1)
L PP AN E . TR SO R AN A AR R
B0 R0 Ay 2 SR B (B (TU)/mL

12,6 2R ERRIHIFIEIRERIL PGC-shRNA-YAP K B 4
Bk SGC7901 JgE/adeni 1d, A= KR R A7 SGCT7901 4y
I3 6 FLEG SRR PR 9%, 5000 41 4 PGC-shRNA-YAP, 7] %25
AR AN (AR . ZF0T 8 SOWLOPTI-DMEM+2pL
Lipofectamine2000 il 50, LOPTI-DMEM +lpg
PGC-shRNA-YAP PR & )5 2 IS 20min, iR 14 5%
INFEAMIRET ,37°C 5% CO, 5T M55 hH55% oh, #14;
P A TR I8 25T . B 48h J5 R HIHEG 4
BT WA EE RNAL FURL 5 SE B GFP [35k (Sr5k
), AT WLBHCR A 80% LA L, 75 T By . SR I 75 R A
Ik P 22 (1.25g / mL) [ e B 7R S T 18 , 2 8 s m] e
PErERE R . PRIBCAANAf Fo R A 24 FLARSREEY K 1 A A4
PR RR R e Y 1) e PR A M

127 WX EEPCREMBEFHE YAP IERIX K
PGC-shRNA-Y AP 455 5 Fa i 5 YL 410, % Y 25 S (1 41 i A
AREG YL AN, B4R B RNA, 5N N EESUE 5, 4
2pgRNA , H LG S A cDNA , i 5% 6 S g & PCR A&
YAP 7EANA o A KR 15 L . YAP LiiE5]%) .5 CCTGATG-
GATGGGAACAAGC3', F i 3] % :5' GCACTCTGACT-
GATTCTCTGG3', ¥~ #f K i 134bp;GAPDH I i 5| 4 -
5TGACTTCAACAGCGACACCCA3', T iit5]4) :5CACCCT-

GTTGCTGTAGCCAAA3'® §#K F 121bp., RT-PCR ffi# %
.95 CHIAS M 155,95 C A8 55.60°CiR K 30s.72°C 4Eft 30s.,
LEAT 45 DNPRIR . RRURAEZE AR B Bt UG, 45 Rk A
2-A A Ct A58, [RS8 E A 3 R UL (A .
1.3 Grit=4biE

BRI x+ s F%, R SPSS11.5 Hf st Bt 1785 2%
3T . ZHBELHCR FH R 2 07 225007, L P<0.05 22 54
Gt E R X

2 7R
2.1 YAPmRNA £ &M BEMAMEPHRIZE
D i PCR 5 R o, 4 B QMg kk - ,SGCT7901 fy

YAPmRNA /K75 4 kB i 4 i ik B s, 264% SGC7901
AT IR S (WL 1)

1.2
1
0.8
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]
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[ 1 RT-PCR #&2il] YAPmRNA 7£ 4 ¥ B AP HRIE.
Fig.1 Expression of YAPmRNA in four gastric cancer cell lines by
RT-PCR

2.2 PGC-shRNA-YAP 1255 &k PCR BAlF LE

ik YAP JLH (1 shRNA J Br 58 kiE 42 )5 617 PCR H
vk (B 2), #H: A shRNA F Bt (1 B4 72 B PCR R Bt K/
343bp, 25 F AR FE PCR i B R /Ny 306bp, SEMS(EAHST. 1%
AP e B LA TN, WP S SRR ST 4 A AL
RNA 1890 8 2 AR 51T A B M m B — 3. udil Tl
A i) DNAoligo ffi A I8, LI EE T RNAL 8558 T
Prakdk.

500bp

250bp
100bp

1 2 3 4 5 6

B 2 EARHEH K PGC-shRNA-YAP PCR Ei, 1: Marker; 2:
YAP1;3:YAP2:4: ZEiff; 5:YAP3; 6:YAP4,
Fig.2 Recombinant virus vector PGC-shRNA-YAPE by PCR. 1: Marker;
2:YAP1;3:YAP2;4 : empty vector control; 5:YAP3; 6:YAP4.
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2.3 YAP EFERIT R A S M pEGFP-N1-3FLAG-YAP 14 E

i 3% 3K 1A pEGFP-N1-3FLAG-YAP & i 21 ) 2t 17
Western-blot %5 (UL 3) . Hir 1 54 WB FRififh, 77 FLAG #7
2 ity GFP &[], 737K/ 48KD 2 S ARSL YL Uk 293T
ANMLFE &, JCRIA S . 3 O ad #38 fkL pEGFP-N1 —
3Flag-YAP1 %Y 293T o it , Feik wibe vl A H 9 5EE B
K/NH 1515bp, it Western Blot #:3, A LIWI%<E] 100KDa
A SRR (L GFP il flag B9R/1N) &

1 2 3

B 3 EH I RIE TR pEGFP-N1-3FLAG-YAP western-blot 1:4RAEXT
R s 20 R BRI R IA AL 9 293T 4RAE;3: B Th il A Brhi
293T 40k
Fig.3 Recombinant over-expression virus vector pPEGFP-N1-3FLAG-YAP
by western-blot. 1:standard control; 2:293T cell without transfection of
pEGFP-N1-3FLAG-YAP;3: 293T cell transfection of
pEGFP-N1-3FLAG-YAP

2.4 Western-blot MR 50 5

o RIS G A P 2R G X AR T T Western-blot 285 S ifE
TTIREEAHT, 25 UKL YAP (33580 (9563 1.38)%, YAPL
THTHILL YAP (355K (81.77+ 1.82)%, YAP2 T35 4
4 YAP [y32ikH0 (13.53% 1.76)%, YAP3 T-4E)¥ 5141 YAP
3k (60.43+ 0.87) %, YAPA T4E)7FI4] YAP 1455 i
Jy (23.80% 3.06)%,YAP1,YAP2,YAP3,YAP4 T )¢ 54l 525
TR LA 22 5 (P<0.05) , o m] W, YAP2 AR
TR, SOk YAP2 T3 5 Beilt AT IR 2S5 (B 4).
25 BRERENEEREENE

P18 I T R OB S YAP2 T4 5 91 o ki 4k s e
203T A (ILIE 5) , 76 31 & s N W45 fLh GFP 3Rk
L TGN R A B I e D . B B AN L
15 10% 2247 (AL A G A LA K 45 280 ) B8 1 3Fe LA
AR RS BB A5 3] 7 55 B R VR 00 A, I TR O 2.3%
10°TU / mL, A KRG A 293T 400, i3 s a4 .
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B“do._
1 2 3 4 5

4 {R5NGEEE western-blot B, 1:3k%E it FRiA FRAL AN S AL 2: 2k
S RIX TR TFHRAL YAPL3: F g ik Bk fn FHE R
YAP2;4: H 5 i Fik RALAN TR BTRL YAP3;5: 25 it ik AL A0
TFHRAL YAP4

Fig.4 Select the target chain in vitro by western-blot. 1:contransfection of

over-expression vector and empty vector control; 2: contransfection of
over-expression vector and YAPI ;3: contransfection of over-expression

vector and YAP2; 4: contransfection of overe-xpression vector and YAP3;

5: contransfection of over-expression vector and YAP4.

B 5 ERBHREERETALE. ABREIEx 100; BIFEE> 100
Fig.5 Fluorescence microscope image after transfection of recombinant
virus vector. A:white light imagex 100; B: Fluorescence microscope

imagex 100.

2.6 YAP EF mRNA fyFRikzsk

KA 2 -ANACHEAHT ELEE YAP 3£ 35 RT-PCR 4%
SEMAER FARF R SRR, SEAKT RALAH L, 23 URLAE X
YAPMRNA 323k 7K 87%, THe4IAH% YAPMRNA F2ik &
A 11%, 0] WL YAP-siRNA ] B &g 41 ] YAP 5 K 7E 5 )i
SGC7901 4y 2ik(&l 6).

FF A (ron-

interference grow)

FEFFA (empty vector
control)

FHHE (int exference
group)

6 RT-PCR #ill YAPmRNA 7 3 440 AR 3R 1%
Fig.6 Expression of YAPmRNA in shree groups by RT-PCR

3 e

Hippo-Yap i & 3L 4R 70 R W 1A )4 2 B0 4 A 51 &
e, T SO A0 AR M B 5 S R MR T X 2 AR T
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¥, fERRMRPY, E %t Hpo,Sav,Wts & Yorkie #44% , Hpo 5
Sav JE A AWIIG, BRRALITIGIL Wts, TH1LIT Wis B R 1k
Yorkie, Jf-{fi 2 S %!, Hippo-Yap i & B IR <F , AEM L3I
P, WAFTER RIS . TEMGZLSh R, 3 Mstl/2,
WWA45, Lats1/2 2 YAP F)l, HAE2-5 5531 . Mst1/2 1315
R WW45 5 Lats1/2 454, 3114 0% Lats1/2, 15 fk %) Lats1/2
WEIR L YAP BERRALIY YAP BT S MUK 14-3-3 B IAHES &
S5 IR AU P, TR IR | I S AT O T PR,
Hippo-Yap il % f1 () YAP & [ 24 Hippo il i Nt 55701,
Z Hippo @ F 1 SR, IR Ry e SEiiifions b 7 (e k40 A= K
K5 A E T A 2R E & B Hippo i@k, 2540
ORI, AN R A T, A2 T AR RS A 4
IR TE S S T MR R R A kR,

UTAF B GE K B0, Y AP (1 52 3 25 R Ah i i 1) % A 2%
PIAEOG, TEXT 98 {3 B ¥ h YAP Fil Survivin ik &, YAP (1)
FH 2y 48.0%JF 5 Survivin RIAZIEAHIC, B YAP 7] g
W3 1 Survivin 23k, S 5 R I — D EE B0 K1, (W] A A
T AR OGRS B 1 RLE R S 4L
B, S e Al 4 A T S A A% Th Y AP SRR . 7E IEH 45
I bz YAP R Ky 44% , 52500 1% YAP R
TO%H EL, 22 5747 BN, AN T YAP B I R 45
W b e I e L B o902 33%,86%, 4 i E 22 5, TR
FHZHZUH  YAP mRNA 383K 7K P55 0E H F R 21 23R 18 P fige i
RALV N 2.5 A 1.3 4509,

RNA THL(RNADE T AE R & AR — TR AR |, Beds
SETAT S5 H SR R ) 8, 7R 40 P9 5 805 H B R TR A
mRNA 7 & A R PR, DO+ HokR R L A 223K . RNAT
B | R S R R AR S IR, H RN Tk
2 R R T R AN A Y e i KO g 1) S R YR I 7
Atk RNA FHEAM BB, BT —Flr A9 5 s %27 T Bopk
Tz MO SR I RE bt A5 Tl B T SR R R I
RNAI [T 5 YR it m MR R Gk, ok
A5 RNAL A — 7 (10 R B, e e s3I, SR ) 23k 1R FH 54
RRgemf Al F AR H e 2 A B 2 33 S 1 &
TR EEE AR R G0, 1 A FPERR R G A7 — 2 1 R BR M v 25
BRARTEVR R BESE I AR A K e 23k, I T 5
TS GREE S IV 300 2 Sy B 2 MR AR LA R IR (R a5 (U
T TR YA T 240 A A i, S A 0 T 32224 Tk
A ARER T 10 AF3% , AE LRl N AR 4R, 12 ik
BEAEN— AR Z RS M FRR A T HARLE ] LA
SRR ARG A R L YR B H LR 7R S
NN A AN AR A TG B e 9 39, A 1) A T 5L A9 T
RBZEFIT R, ARLLR I 1870 S5 B AR JR T NS i B 7
-1(HIV-1), AT LS 845 20 1 E 4R i SR 4, IR BEse Bt H (1%
FEH IRk, 73 AME A TR RCR T A NN B Y3
DR B B IONAIR AR ot R T RNA (13 AR A

ARBFFEARYE PubMed Home 1) YAP JE[H (2L R {5 &, 33T
4 X THHF 5, 5 pGCIL-GFP K & 4% 44 1% 3 7 W) e AL 3)
DHS5a K Sz 25 400,25 PCR §ii 06 B T ke L e

PP S5 A S B2, A POXS siRNA-Y AP 18

BEHCR . ARSIE O E T H kB Rk R

pEGFP-YAPI-3FLAG, BH: 5 il 15 17 41 5 b5 e 47 6 4 —

B, VL] F A E R AR B A AT . sIRNA-YAP 12575

A5 H R Y 3k O R BRI AE L 293T 21, M West-

ern-Blot Z5 R T LIE H, PUAE R, Y AP2 X H RYREIR Y 2k

AT B35 W OB, S e 1 i 2 0 S S 1] 35

TR . R A R R T ORE , 18 A

JEYe N F iR 72 B ANk SGCT7901 4iff)E , YAP JE[H ) mR-

NA [k W EFEAR . AU, AR ) A B A

ZRARTE SGCTI01 20 P REFFEE iR A5 S b ) YAP K]

Fik, IR RNAL gE—2 W] YAP 16 B A E R e
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