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T YAPI X B & Eca-109Z0 fa A& ¥ F Th BE By 22N

R A BRFT K R EEMN
CHERERIKYEI B B ANEL, TR 400016; 25 PR EE R 24 &8 55— B2 Brids Jk 4hRE IR 400016)

HES 1% I 5 YesHE % & @ 1(Yes-associated protein 1, YAP1)%FEca-109 4 &b & 4 5 7 4549
#of . MEATXT YAPIIK A 69shRNATZ & B4R, 4% FEca-10940/i, K qQPCRA= & @ FP i ik A M 4%
##7 /5 Eca-10948 i, YAP1 mRNAF=& €A ZP53% & 69 A H L, A K dm e m) 4n fes B 2. R
T 5L, CCK-8 L 3aAam) 4m Lt 38 A HE LR AL, 4R B, 1B F45 40 4 8. ) YAP] mRNAF=%&
A REFIRT 2O BSR4 R, pS3R AR LS5 T2 RS Z J5 45 520, Eca-
10948 L3815 F I F 3 dIF 460K TF 2t B AL(P<0.05); 1% 5% 25 4% 4 40 4m Jo G 3 pb 49038 3 (P<0.05), A
BT FHA(P<0.05), A EEZFHH % FEL. EREY, FTIRYAPIT 5 FEca- 1092 —, (&
{kEca-1094a 06938 78 4% /), B LA T o9 VE A ~T de3r o Gps3 A B AR X .

XKH#iE  Eca-10940Jfl; YAPI; RNAI; p535E A

The Impact of Interfering YAP1 on the Biological Function of Eca-109 Cells

Song Jie', Wu Qingchen'*, Zhang Cheng', Wang Delin®
('Department of Cardiothoracic Surgery, the First Affiliated Hospital, Chongqing Medical University, Chongqing 400016, China;
*Department of Urology, the First Affiliated Hospital, Chongqing Medical University, Chongqing 400016, China)

Abstract
of Eca-109 cells, Y4P1 shRNA was cloned into lentivirus vector. Then Eca-109 cell line was infected by the lentivirus
vector. The mRNA level of YAP1 was detected by qPCR. The expressions of YAP1 and P53 in stable were analyzed by
Western blot. The apoptosis of Eca-109 was estimated with FCM. And the cell proliferation of Eca-109 was analyzed

To research the impact of interfering Yes-associated protein 1 (YAP1) on the biological function

by CCK-8 assay. The expression of YAP/ in transfected group was inhibited significantly, and the expression of p53
in transfected group was overexpressed significantly. The apoptosis of transfected group increased compared with the
other groups. And the proliferation rate of transfected cells was lower than that of untransfected cells. The result dem-
onstrated that interfering YAP! could promote Eca-109 cells apoptosis and inhibit the cell proliferation, and its resis-
tance to apoptosis might be partly related to the p53 gene.

Keywords  Eca-109 cells; YAPI; RNAi; p53 gene
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Ee b — N OAE, AR U R, W] DR R 4
MO 11, H T SSHIPPOME B 8 855 38 I 92 7
P8 e b, U i shRNA T 41 € i Eca-
10941 it YAP I ¥ 2, 8 5 JE0H 0 798 40 i A=)
EIhRERIETER .

1 M5 73%
1.1 EFE#H

YAP1H bt N 5 g B BTG [ Abcamif 71 23 #];
P53 Pt N 2 e P IAI A R = A F]; YAPITHL
P93 3 A Hh g LI DR A 2R B AR A B A ) )
(T R R BR R 2 B 2 s Be A PR AR E AR 4%
GUBZE%); 164040 ks 738 ARG 25 13 W B
HycloneZ\ 7] ; RNAFEHGR A& RNAW 4 3851 &1
I H TaKaRa /s #l; 28 4L EUBCARR (19 B I 5 1R 771
% SDS-PAGE#H [ FFEZZEME . SDS-PAGE&EIRIL
RS EBECLAL Y BOGRFI &I A 35 = Rk
WIRHA BR A 75 HifkB-acting 5o BEHUAAI [ b 5t B
TR A 5 Eca-10940 iy A ARl 5 14547 .
1.2 A&
12.1 FHYAPIZ 445 Eca-1094m/¢  F#fEca-109
Ao R =2 P A (YAPT T8 15 5 Y Eca-109
SM) o R YL A (0 B Y Eca- 10941 i) Fl
F1 % B 2 (R 33647 4b () Eca- 10940 Ji) . 763 F7
K5 Eca- 10941 l, FEal kA Rar. b FRHEUEK
HIRF, DLREFL I 10° TR il M Zoe T 6 FLAR, InEs 7=
2 mL, 37 °C. 5% COIREFRFAH 578 ho 57 23Ji
BE R, N mUBr e 5 3290, 3 284 8¢ Ja LIMOIE
4013 BE AR NN B0 FLAR H, TERAY, SREEREFR12 him
FEEIRAMRT IR, IO mLT 5% 77 W 4k 22 15
I8, O, Bi9296 he Dt BT FIE R

IETE UL, e YR KT 90% M g i Yo il o, % 1557
1.2.2 qPCRA&M &40 488 YAP] mRNA &K &
o YAPIS!WIH bl A TAEY) TREA RA AR EE,
GAPDH}j N 2:(32). B3 12 11 41 Jfd H0.25% e iy
AL, B SRR, N Trizol 24 #4E BURRNA, RNAMK
FEME A% J5, P sl 0 i 55 licDNA, #3547
qPCR. 2T 4:95°C 30's,95°C 55,60 °C 30's, 40
AMEER, AR BCEIN E R .
1.2.3 Western blothe M YAP142P53 & & & ik 44t
Yedll, 2R E YA . A O R A AN AT T A
L ATV [RIPBSI YE 4N MI20k, % REPE BS.L 37 I
TR, IS 5 2 1 2RO 1% AR R ) 2 3 Pl 410 1)
7, B TUK R 244#30 min, 28)5 T4 °C. 12 000 r/min 2
315 min, 52 R . BCATLIE FKE, S0 pg,
10% 2% A I 19 Jig 58 Jie v Uk 73 89 )i 5 #% 2 PVDFJIEE I,
50 g/LIBENE 294t P12 hs N — s be g A B 11— 4L,
4 °CHi 5 1 /5 TBSTE it 45 R PE S minx5, A
AHRN A RE B BT, 37 °CHF & 1 h, TBSTE I #2 R UL M
5 minx5, MAECLA GGG B S W5 - LAB-actin
HN 2, x4 ] Quatity One KA EAT G547 #7
124 AX@mpfabn e mfRs R
Ji A2 Al AR 70%~80%, TG IMLiE B IR FE R 9724 h, e 1E
W IR FR24 h, WAL BLEELN L, TIAPBS
VeV IMNTIAT0% LB ] 52, 4 °Cl e ik . 25
Ao FF 25 [ 58 W5 N ARNase TP 38 ' %% (4,30 min,
A AR W R S A A o SIS FE L3I

TH AR B 0 OB 5 20 40 il 21106, PBSTE270M
500 pL Binding buffer® & 4f 1, il A2 uL Annexin
V-FITCIR], S uLBb g, 1A, REG. i
SNV min, PSR I TR . S T3

1 PR BB F S K YAP1-shRNAF 7!

Table 1 Meaningless negative control sequence and YAP1-shRNA sequence

4151 J#%1(5'-STEMP-Loop-STEMP-3")
group Sequences (5-STEMP-Loop-STEMP-3")
Negative Sense strand  5'-CCGGTTCTCCGAACGTGTCACGT-TTCAAGAGA-ACGTGACACGTTCGGAGAATTTTTG-3'
sequence
Antisense 5'-AATTCAAAAATTCTCCGAACGTGTCACGT-TCTCTTGAA-ACGTGACACGTTCGGAGAA-3’
strand
YAP1-shRNA  Sensestrand 5-CCGGCCGTTTCCCAGACTACCTT-CTCAAGAGA-AAGGTAGTCTGGGAAACGGTTTTTTG-3'

sequence

Antisense
strand

5-AATTCAAAAAACCGTTTCCCAGACTACCTT-TCTCTTGAG-AAGGTAGTCTGGGAAACGG-3'
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Table 2 Primer pairs for gPCR

HE A5 —3") FER RN
Gene Primer sequences (5'—3") Product size
YAPI F: CAG TGG ACT AAG CAT GAG CA 141 bp

R: TCA AGG TAG TCT GGG AAA CG
GAPDH F: CAG GAG GCATTG CTG ATG AT 138 bp

R: GAA GGC TGG GGC TCATTT

1.2.5 CCK-8i%A5 | 4m it 38 78 1% FERFE A K
(1) Eca-10941 Jd %1 000/4L ¥ & B Fh F96fLAR H1, 43
SHCT AR RA . R A ), R
3ANZAL, REFLINT00 pLRG IR, 37 °C. 5% CO;
BrFRAA NS 9224 ho o3 AT 25000 BRI 05 BE L
BAE, e gk24 b FFUAATIN, A [ 2 B IR 1 DL
A 10 pL CCK-8¥%¥, 37 °CilEY: I W 1 hJi ] BEARA
e CE(DYE . SEEHE 3R

12,6 %itEa#  RHSPSS 20.04% /474011
YN VE I BERE DAY b v 22 (eks) RO, ALY
K L IRR FH e 56 22 20 1R) 5 BR 35 43 BT K One-Way
ANOVAKIH; P<0.05 0 Z= 7 G it o

2 %R
2.1 SR AIKISIAE T YAPIHEca-10940AE4%
HYRE96 WG T4t WA N L9 615 ML,

TR TN P 5O R, St 5, sy
1E90%LA b, B NKF TR R 9%, 13 2R e HR(EI D).
2.2 qPCRAGMEELAT G YAPI mRNARIRIE R
qPCREZE J IR, #% YL 21 YAP1 mRNAZRIA 2 W]
S AR T 28 1 0] A R 2 5 A YL 4H.(P<0.05); 1T %
1 % 2R 2 0 5 e Y 4L YAPT mRNAR A & 7 57
TGeit 2 L (P>0.05, EI2F14:3).
2.3  Western blotf& ] % ¢H M fEYAP1F0P53&E H
BIFIEIF MR
Western blot&f % i 7, YL 41YAP14 1 K ik
A T2 O6F 2R 5 7 5 YL 41(P<0.05); B
ZIPS3ER 1R IA = i T 25 16 B GLRN 205 25 5 e 41
(P<0.05); 175 AT B LR 25955 756 Y2 YAP1 DL K P53
IR R ZE eG4 5 X (P>0.05, K3H1E]3).
2.4 T YAPIE A FTEca-10940 f 1458 BY 220
CCK-8SL 5 45 R W, R GL2 d, Fegedl . =

A B IR R AL B: SO BB ISR e AL C: OR8N AL D: SOt B T A .

A: the empty vector transfected group under optical microscope; B: the empty vector transfected group under fluorescence microscope; C: the

transfected group under optical microscope; D: the transfected group under fluorescence microscope.
1 Eca-10940Bf18% 55 R AY 45 R (400%)

Fig.1 Lentiviral vector transfection into Eca-109 cells (400x)
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3 WEHIE = HAE YAP1FIPS3 mRNAFNE [ Rk F Y EL AL (Rts)

Table 3 The expressions of mRNA and protein level

of YAP1 and P53 in the three groups (x+s)

415 e ged] IR RE R YA O I
Group Transfected group Empty vector transfeced group Untransfected group
YAPI mRNA 0.204 1£0.098 8* 1.083 3+0.280 2 0.987 3+0.055 4

0.293 9+0.038 1
0.265 3+0.028 8

0.131 7£0.017 8*
0.462 4+0.042 0*

YAPI protein
P53 protein

0.320 9+0.031 4
0.302 9+0.095 1

#P<0.05, 5 IALPILL LA
*P<0.05 vs the other two groups.

0.8 1

0.6

YAPI mRNA level

0.4 4

*

- 1

Transfected
group

0.2

Untransfected
group

Empty vector
transfeced
group
#P<0.05, 5 IALPIALATELAR
*P<0.05 vs the other two groups.
E2 =ARBYAPI mRNAFKIAIER
Fig.2 The expression levels of Y4PI mRNA in
the three groups

B 20 IR R LA 30 2 N AT
1: transfected group; 2: empty vector transfected group; 3: untransfected group.

El3 YAP1. PS3EAE=HMMPHRIEER
Fig.3 The expressions of YAP1 and P53 protein in the three group cells

1:

993 B A Y 21 RN 23 56 R 4L AR AR A IS 1) 05 A DA I B
WZEF(P>0.05); #5554 AR, # R DER T8
P o) F 2L 2 0 75 26 G 21 (P<0.05), 1T 2595 1 % e 4.
RS 6 B TR R DAEATS JE I S5 22 57:(P>0.05, El4).
2.5 FHYAPIEFE N Eca-10948 A8 T B 52N
It 24 M ASOnS = 2 40 R 2R AT AR I, 45 R R,

—e&— Untransfected

2.5
group
—=— Empty vector
2.0 transfected group
—a— Transfected
group
1.5+
Q
1.0
0.5
0 A A \ A . )
1 2 3 4 5 6
Time (d)

#P<0.05, 5 AL PIALAT LEAL .
*P<0.05 vs the other two groups.

El4 T3 YAPIFSEca-10940 A4 TR B9 S0
Fig.4 Tmpact of interfering Y4PI on cell proliferation of
Eca-109 cells

YAP1 (65 kDa)

P53 (53 kDa)

B-actin (43 kDa)

e P2l R T2 00 il e T A DR BRI s i
P (P<0.05), Z= A1 gt 522 X, s O IR AT
P B e A LA T A T I S 2 R (P>0.05, 1815
M),

2.6 T YAPIEFE X Eca-10940 B4 A6 Z 2R B9 2200

PG HLASON = 2L A0 1A T 40 B A s - &5
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10 10* 10*
EA: 6.07% EA: 6.66% b EA: 14.16%
3 10° -
10 : g
a {‘ 2 a
- 2
éloz} N Z10 jlloq
~ 3 M . o~ o~ 3
1013: -4 !_\1 ‘ 10! .é .
100 e v} 1. 2 100:
10° 10! 10.2 103 10* 100 10! 102 10° 10* 10° 10! 102 10° 10*
Annexin-PE Annexin-PE Annexin-PE
A: XA B: i RE R LA C: A .
A: untransfected group; B: empty vector transfected group; C: transfected group.
Bl5 F# YAPIFEca-10940A0 8 T R F20
Fig.5 Impact of interfering Y4PI on cell apoptosis of Eca-109 cells
F4 YAPIEFE X Eca-10940 i E) B K B T BO £20E(%, n=3, Xts)
Table 4 Effect of Y4PI on the cell cycle and apoptosis of Eca-109 cells (%, n=3, X+s)
o e 01 -
415 U T
G Cell cycle | i
roup Early apoptosis
G, S G,
Untransfected group 66.5+1.3 29.3+2.0 4.2+0.9 6.1+0.3
Empty vector transfected group 68.5+1.5 27.6+2.6 4.3+1.1 6.5+0.5
Transfected group 79.4+2.9* 15.5+2.4* 5.1£0.9 14.1+1.2%*
*P<0.05, L HL A AT LA -
*P<0.05 vs the other two groups.
G,: 67.22% G,: 68.56% G,: 78.81%
800 4 800
S:27.59% 600 S:25.94% S: 15.26%
5 6004 G, 5.19% 5 1 G,:5.50% 6004 G,:5.93%
) RS 5]
g =} ,g
ES = ES
z Z Z

0 20 40 60 80

Channels (FL2-A)
A: AN IRYL; B A RE G4 C g4

100

120

20

40

60 80
Channels (FL2-A)

100 120 20 40 60

Channels (FL2-A)

80 100

A: untransfected group; B: empty vector transfected group; C: transfected group.
El6 T YAPIFHEca-10940 A8 HA A0
Fig.6 Impact of interfering Y4PI on cell cycle of Eca-109 cells

FEOR, e Y d1G A M Ll A e T 1 onf B R
T 75 G 41(P<0.05), SIPIAR i L AFIAIS T2 o0 HE4H
125955 75 5 YL 20 (P<0.05), = 20 41 I 1) G, 399 41 e Lt
B34 T % 5(P>0.05, El6H134),

3 itig
PR Er e e R X, L R SR PE e 1
S B, HIPPOSE K X I L5040 41 M 1 48 5

T A EE P ER . YAPYE A HIPPOE ¥ i (1) &
BETCAE, BEGUUEB, YAPTE 2 M i b 205, sl ig
S Ml RO ET Z BRI H T, YAPR JRUE
DAL, LR AL T (R b gl B i 1, e Je iR Ak ] fie f 2L
HEN AN 5 4 W TEADSS &, it 328 40 fif 488 g to-1,
RN, AylonZ51'2 KR 3, YAPW] 3 3L ASSP15% Wilp 533k
DAL, AT SEM 40 JEE T2 F 19984 Fire S5 gy YR I
RNAFHEILG LIk, RNAT-HE A B 70k DR (1) i 2
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BRI -

FB 2z —. Uk, XuefF % # il I RNATE AR T8
¥ Eca- 10941 it HAT 1 (histone acetyltransferase 1)
SEDH, R IRHAT DA T £ 5 S Eca- 10941 Jig 14 5 A7
AR . H Al oC T YAPLE G & b Ve, B
AN SAE B

753 R AN R T B R YR T 1) S L
I ) o ASHIF TR F 12 25 5 G4 B i Eca- 10941
Ja, fsf HqPCRFN £ [ B 18 325 56 UF YAP T IR 1 R 1A
e Tl 5 WIARWE U L qPCR, 8 BRI
CCK-85 56 2 A S ) A0 1225 2 B )y ik
BAE T THLYAPI B AT I H]Eca-10940 M3 i, {2 1t
HWAET R . I, I8 Y i 5 Eca- 10941 i P
pSIFEMFAL AT, UFSEYAP IAANAE A HIPPO
T 1) B e, RN AR ) DU Ik p 533 M 34 12
7SN N 2 ML T R, (3 B Eca- 10941
FRYAT . X8k B 1 SR R VR T B T e
(it o

YAPIYE BRI R, RIBH v RElcaE B2
YER . BLARAE I B LA B AR S AIE 52 T 34620 ML,
SR 5 T YAPT 5 40 i 98 1 % A= LA LA K YAPT 5
FCAh JE % 2 TR 1R O R T ReAT AR S A%, XA Ay Tk
— 5. A TR N U 5T YAP TR A I HL AT BE
h BT 10 L2 W R T 7 SR A 1 S R A
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