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[(# ZE] HBHW: Wi YesHILHEHA (YAP) DB NE S (CC) SiHagifidgsm . B AR ZZREN
MIsZm o Jrdks XF N CC 4 M bk SiHa 40 Ml AT RSN 5 3%, 1295 8 YAPshRNA % L 8] SiHa 40 i, #57
FOE Y1 YAP-shRNA SE5 2 (sh-YAPAL) Fizs a8 ok 5t 4l (X 4l), R Western blotting %
Kl Y AP UTERBOR s e s ek a il 2 1 A0 f vh LBl 2 11 (F-actin) 22 80 BR824k CCK-81% .
Transwell /N3 52 56 F1 41 B S0l I 52 96 4600 2 2 40 B A7 15 R | B8 M f= 28 40 M 5 DA T 4 B DR /i 55K
Western blotting ¥ il 2 4 40 fd v [ 7 -] i 4% 46 (EMT) MEAric® [EFEE&E A (E-cadherin) F1
PEFE e 5 A 7 (Snail) | . DNASUG B E M CEF y (y-H2AX) AT AHCE A [-MYC A1 B 4 j itk
EU 2 (Bel-2) ] BEAFRIKKF., 8. 1857 YAPsShRNA # ¢ SiHa 40 il )5, SiHaZH g YAP&E M
FEIR KT B AR (P<<0.05) . #RIEHIETH, YAPULERG SiHa 40l b F-actin fi 22 # g H. HE 51 HL
W, 40 BRI D 0 MR B RS . CCK-8%:, SXf A4, sh-YAP4I ;5 24 M 48 h )5
SiHa 41 f 7% ] AL (P<<0.01); Transwell/NE SCEFIAN AR SL 86, SATHALLE:, sh-YAP4]
(4 SiHa 41 M 3T 8% F14=Z 28 40 M 80 /b (P<<0.01), MR A1 & R W] i Ik (P<<0.05); Western
blotting ¥, 5% M 4 L%, sh-YAP 41 40 s ' E-cadherin & 11 % % K F 7F & (P<<0.05), c-MYC,
Bel-2 il y-H2AX & [ £ 5 K FREAE (P<<0. 058, P<<0.01). Z5#: YAP KT S8 A CC SiHa 4
Jfl F-actin (% 28, JF VS A ML JA T DNA BB, W RE S ai % EMT ZE A8, A1 41 il ik 9o 448 it 4
B FERS .
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ABSTRACT Objective: To discuss the effect of Yes-associated protein (YAP) silencing on the proliferation,
Methods: The human
CC SiHa cells were cultured in vitro, and the lentiviral YAP shRNA was transfected into the SiHa cells to

migration, and invasion capabilities of the human cervical cancer (CC) SiHa cells.

establish stably transfected YAP-shRNA experimental group (sh-YAP group) and empty plasmid control
group (control group). Western blotting method was used to detect the silencing effect of YAP;
immunofluorescence method was used to detect the microfilament number and morphology of actin
filaments (F-actin) in the cells in both groups; CCK-8 method was used to detect the survival rates of
the cells in two groups; Transwell chamber assay and wound healing assay were used to detect the
numbers of migration and invasion cells and scratch healing rates of the cells in two groups; Western
blotting method was used to detect the expression levels of epithelial-mesenchymal transition (EMT)
markers (E-cadherin and Snail), DNA damage repair-related proteins (y-H2AX), and apoptosis-related
proteins [¢-MYC and B-cell lymphoma-2 (Bcl-2) ] in the cells in two groups. Results: The results of
lentiviral YAP shRNA transfection into SiHa cells showed that the expression level of YAP protein in
the SiHa cells was significantly decreased (P<C0.05). The immunofluorescence results showed that after
Y AP silencing, the F-actin in SiHa cells was sparse and regularly arranged, with a reduced number of cells
and a shriveled appearance. The CCK-8 results showed that compared with control group, the survival
rate of the SiHa cells in sh-YAP group was significantly decreased cultured for 24 and 48 h (P<C0.01).
The results of Transwell chamber assay and the wound healing assay showed that compared with control
group, the numbers of migration and invasion SiHa cells in sh-YAP group were significantly decreased
(P<<0.01), and the cell scratch healing rates were signifiantly decreased (P<C0.05). The Western blotting
results showed that compared with control group, the expression level of E-cadherin protein in the cells in
sh-YAP group was increased (P<C0.05), and the expression levels of c-MYC, Bcl-2, and y-H2AX
proteins were decreased (P<C0.05 or P<C0.01).
depolymerization of F-actin in the human CC SiHa cells and regulates the apoptosis and DNA damage

Conclusion: YAP gene silencing leads to the

repair, potentially reversing the EMT process, thereby inhibiting the proliferation and migration of the
tumor cells.

KEYWORDS Cervical neoplasm; Yes-associated protein; Cell proliferation; Cell migration
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H2A family member X, H2AX) B2 1k = 18] 19 41
KA 8 T AR A 58 8 . AW 38 i AR A ) fig 5
BT YAP 7 A CC SiHa 4 f /L K i, U
L YAP X DNA RO B . 4 1 A0 F Je - 6] 50 5 4%
1t (epithelial-mesenchymal transition, EMT) %5 {f
FHE S0, Sk B R i BIF 5 i 68 3 3% 42 22 B ) LA
Kk CC 1 15 FEE ] 36 T7 52 At 07 i) S8 3%



70 TR 224 (BE 2 i)

51 1M 20254E 1 A

1 MBE5FE

1.1 s 2EZXAFMNE HPVI6 LR SiHa
ANCCHIME, MHEEATCC AR . DMEM k; %
WHG 4= 103  (fetal bovine serum, FBS) Iy H 3 [E
Gibco E#) AT, RITNESEHE M (E-cadherin) |
BN 7 (Snail) . BALEIEH (B-actin) |
c-MYC #1 B 4 ffd itk €29 2 (B-cell lymphoma-2,
Bel-2) HFLBESARIY I A X ECST A A, Rt
v-H2AX 53 BEHT ARG B 7175 Alfinity Biosciences 2
Al BRATN YAP YUK S 5 BEHTIAR I [ € E Abcam
NFAE, Transwell/NE H % E Corning A A, %+
WA i B 28 B K % 5 O 1 A I ABclonal A= ¥
BHEAERAR . COMHREFRFE (MY, 3111, %
B Thermo 23 7)), X 21 4h %6 36 5 T W12 & 4
( #%5 . Odyssey CLX, 3% E LI-COR A d] ),
ECHO %Ot & W 5 (#*5 . RVL-00-M, 3 [
ECHO A F] ).

1.2 #mpasssh A 5mE ANCCHIM AR SiHaZl
i, RH DMEM 5 5:3 (&% 10%FBS), #£37 C,
5%CO, B A 5%, BRUWE, 2~3dHHk 1K
Bi R, TR0 M & B A B 70%60~80%6 i F ik K
PG AR AR, A RO AS R 1 % 250 K 40 400 it
HFEK . YAPEH A RNA THFH b &4
AP R A& L, YAP-shRNA 5 41 4
#FEH: 5-GCCACCAAGCTAGATAAAGAA-3';
ShRNA-NC % 7 5] . 5-AAACGTGACACG-
TTCGGAGAA-3'. k& 8L Yo Jr ik . He Yemi
1 d # &AL 110" 4> 28 B ks SiHa 48 M 42 F T 96 £L
MM SR ML, B T 37 °C. 5% COMEFHMT, 4
2 K ¥ W d A4 I Y &2 B0 (multiple of infection,
MOID) =30 #EF7 554, 24 h 5 B 38 fef (9 5% 55 3
Ak B2 R SE . SLH A M X IR AL R YAP UL ER 4L (sh-
YAP4).

1.3 S ®EXREHRN 22450 P I3 %G (F-actin)
RAWEA RAZY P bRIC YR 2 MK et 5t i 5 1F
froedeyeta, WAEXBUERKRBIMANM, LWk, &
O AT BT, A T S5 3 1 6 FL 4 i 1% FE A
o, BALINA 2 mL 53R, TE A PR E . 48 h
Ja BCH 6 fL 4 B KR SR Ao A BE R #h & iR
(phosphate buffer saline, PBS) Pk 3k, H [ &
15 min, PBS Z& W & ¥k 3k, 0.5% Triton X-100
i A, IR E 20 min, PBS 2 M Bk 3K
Je T N % PR ARIE W R IR K g 2 h e,

bk FE-2-ZK B | g (4, 6-diamidino-2-phenylindole,
DAPD) Bz ta, BEFE R, LR M
BT WA IR

1.4 CCK-8kx#m2amMppbitd B EK
WIR A0, R0 T 6 AL AN ML G IR AR Y, T Al i K
B AT S04, LAAEFL 100 pL R0 F 96 4L
A EE FEMh, AEFLINA CCK-8 10 pl., #F 37 °C.
5% CO,MHMNUMEMT, /5l#E0. 24 F148h
J5 T 450 nm A E BEALOGEE (A) {EH, JIFe
il G5 M2k o 20 A7 TS R =sh-Y AP 41 A {H /% R4
AfE X 100% .

1.5 @mpRETREMN2amBIAREELSE I
SRR R AL T X B K g, o ik
TTIHAG . B RS , F A A % R o L2
TXI0AYNME, R ofLAn s TN, & T 5
FRMWERE . K H LT ERYIE, H 200 pL 1)
oW A% Wk T T LR A RIE R R S
i, RERW TN, S TAYRIT. BT
37°C. 5% CO, K =46 h 15 9%, 4y 5 AE 45 25 0 Al
A8 h W HH W s e, TR R E, A
MR A%, AERRA G %= (0 hQRmH —
A8 h &R M AL) /0 h IR 1 L X 100 % .

1.6 Transwell I F S AW 2 48 41 03T 45 o i3 22
e % N SiHa 40 DL &AL 8 X 10° /> 40 it %% Ji 42
i F Transwell /N%E (8.0 um), 7£37°C. 5% CO,
B b B SR A8 h, HUH /NG W BREEFR I, AR
b EmAFREGAM, PREEE, SSRERE,
OB T B L IE S S L, SR Image T T
B, BOF¥IE, LR EE 3., MRk
¥ Matrigel £ 4 ‘Cad & filtfk , X B 5 T I DMEM
FRFRFELAL 10 e Ad B, B AL 60 pL Al /N E R
b, BF37 CHEHM T30 mn, THRE/FH. &
THUBE T W% I 18 5 A = A LB AT IR, R A
Image J K 4 i1 50 & 4 T B MR 2 40 0 %L,
GraphPad Prism 8. 0 #EATGE 1 70 A Mg i B 221l .
1.7 Western blotting &4 22848 F E-cadherin.
Snail \ YAP.c-MYC.Bcl-2 f2 y-H2AX %& & % ik K F
PBS ZZ iR DR 4, A &4 PMSF i) RIPA
YA AR, HEIATBEES , UK B9 E 30 min, 4°C,
13 000 remim ' B.0> 10 min, B R, B 44000
SEEE . W BCA B e B il 50 & e 8 ik
B30 pg 40 A B AR A M T AR I ERGE AE, dEa
SDS-PAGE HLIK 73 8 1 56 % 2 PVDF B, 5% it
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P4 EM 1 h, —HWELK, —PHE 2h,
ECL W26 . R M Image T8 M08 H & H 4
WK, HHEHMEAREKY. BMEARS
K= H & (1 4 KA/ 2 B-actin 2 [ 454
JKPEAA

1.8 %3 %44 KA SPSS 22.0 fl GraphPad
Prism 7. 0 GE M b AT G F 2 o b Je 25 TRl o 45 4L 4
MAETE R, AR AR R AR 22 40 i A
KA EMTHHEEH . YAP, ¢-MYC. Bcl-2H1
y-H2AX AR RKEHFAETEEM M, LatsE
N, 2L RVREAS Y B0 R FH W A ST AR AR R 5 . DA
P<<0.05 W EFAG IR L,

2 7 R

2.1 2#SiHafape® YAPEGRZKE SXPEAH
A, sh-YAP 4 SiHa 4l ig H YAP & H %3k K F
BB REAC (P<<0.05). WL 1.

2.2 2# SiHa#m P F-actin BRA&H N FHRILE
YAP R 02 0 B 2 A, F P P AR D B R IR
BRABE DG 5, R SiHa 40 i Fh i 22 B 25 K
Iy A, fE T WL F-actin (Y B A AR RGO . 45

WoR e X HE 4L SiHa 4 M i 22 4 & HHES Z AL,
sh-Y AP 21 Hh sk 22 % i ELHE S B0, 200 Jf 5 ik />
20 L 5 I A RS . DR 2.

2.3 2#4ASiHafmlefEF  SMIRANLE, sh-YAPZH
Ki 9% 24 h )5 SiHa 4l M /7 7% R B @ BE AL (P<<0.01),
M 3% 7% 48 h )5 SiHa 4 M A7 15 S AR T M . (P<<

DAPI

Phalloidin Merge

B - - -
o - - -

1 2 Mr
— 78 000
YAPL e 65 000

Baclin e — 45 000

Expression level of YAP1 protein

Control Sh-YAP

B

Lane 1: Control group; Lane 2: Sh-YAP group. P<<0.05
compared with control group.

1 2#SiHa#ifish YAPEHRBHEIKE(A)FE
#E(B)

Fig. 1 Electrophoregram (A) and histogram (B) of

expressions of YAP protein in SiHa cells in two groups

0.01), WK 3.

2.4 248SiHamRINRECEEFREIBEZE DI
o SRR, sh-YAP 4 SiHa 20 M R 9 A 4 %
B W R AR (P<<0.05). W4, 5 X 8 4 H g,
sh-YAP @ SiHa 2 fd i % Fil 1= 2% 40 i %50 32 W9 5l o /b
(P<<0.01). WA 5.

B2 REFKAETOLCEOIEE 2 4H 40 H L TE M7 (< 200)

Fig. 2 Morphology and distribution of microfilament in cells in two groups detected by phalloidin

immunofluorescence staining assay( < 200)
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20 I wm Control

== Sh-YAP

1.0

Surival rate (/%)

0.5

1 1 |
@m0 24 48

"P<<0.01 compared with control group.
B3 CCK-8¥LHl 24 SiHa 40 fIFETE R
Fig. 3 Surival rates of cells in two groups detected
by CCK-8 assay

2.5 228 SiHa % & ¥ E-cadherin #= Snail & & & &
KE HXBAE, sh-YAP 4 SiHa 41 i Snail
EHREKFEEM, HESRLGEITI2E L (P>

Control

sh-YAP

0.05), E-cadherin # 1385 KF- I+ (P<<0.01).
L 6,

2.6 2% SiHa @ 8 F Bcl-2.c-MYC #» y-H2AX &
Bk RAKE HXIA LT, sh-YAP 4 SiHa 4
1 Bel-2, ¢-MYC Hl y-H2AX & [ 3 ik /K F B
(P<<0.058, P<<0.01)., WK 7.

RIS S

HEr, CCHIMIT . 345 FAF IS 14 & 90 ALl
B oy F R G A 56 A

Hippo {5 *5 38 I i 91 9% & AR 38 B K/ il
M FEZ T, Rk RIS CC R RAFLE
BYIOCHEL ", YAP J& Hippo 5 5 & 42 T 7 1)
SRR SR B T, 24 Hippo 15 538 6 2% 2236 Ve
Y AP GE Fh 20 M 5T e A A i, L A 45 A DNA
G5 Ot 3% TR 1 TG R PR 1V 3 25 9 9 5 440 L ) 45 b T

Scratch healing rate (17/%)

Sh-YAP

Control

B

A :Morphology of migration( X 40) ; B :Scratch healing rate. "P<C0.05 compared with control group.
B4 ZiRRIRSLIRI 24 SiHa 41 fEB#E T (X 40)
Fig.4 Migration abilities of SiHa cells in two groups detected by cell scratch assay (X 40)

Invasion

=m Control
400 - =3 Sh-YAP
*
2 *
B 300 ¢ —
G
o
5 200 F
Na}
E
Z 100
0
Migration Invasion
B

A :Morphology of migration and invasion( X 100) ; B: Numbers of migration and invasion cells. "P<C0.01 compared with control group.
BI5 Transwell NESLHARI 2 4 40 0 B B AR OL (4535, > 100)

Fig. 5 Migration and invasion of cells in two groups detected by Transwell chamber assay (Crystal violet, X 100)
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2.5 r— == Control
5 == Sh-YAP
g 20
1 2 Mr o
— [~ *
E-cadherin pe— 135000 : 1.5
. - |
Snail P R 29000 g 10
[}
B-actin g 051
—— 15 000 o _-
0
E-cadherin Snail
A B

Lane 1:Control group; Lane 2:Sh-YAP group.”P<C0.01 compared with control group.

B 6 24 SiHaZiMfis E-cadherin fl Snail EHFE X HKE (A) RELE(B)

Fig. 6 FElectrophoregram(A) and histogram(B) of expressions of E-cadherin and Snail in SiHa cells in various groups

1 2 Mr 2.5 *
Bcl-2 S eeawm 26 000 - 2.0
5
¢ 1.5
C-MY(C W= s 57000 @
) 2 1.0
y-H2AX A~ 15000 A 05
5
B-actin — m—— 15 000 0
Control
A B

Sh-YAP

2.0
kX
g £ 15 F
k3] b3}
e g
[<=N (<=8
o < L0 F
z <
5 T 05 |
L
Control Sh-YAP Control Sh-YAP
C D

Lane 1:Control group; Lane 2:Sh-YAP group.”P<<0.05," P<C0.01 compared with control group.
E7 24 SiHaffifi* Bel-2.c-MYC #1 y-HZAX E AR FHIKE (A) XKEELE(B—D)
Fig. 7 Electropherogram (A) and histograms(B—D) of expressions of Bel-2,c-MYC, and y-H2AX proteins in cells

in two groups

B, MR L. WA . W TR Y. 2o
FgE Y R YAP %3k W 5 R kAR B OE A G
KF o W, Hippo {5538 w0 hy 8k g i) v
TEIRIT LA

o1 i 1F B8 RN R 22 KM T F-actin 9 fiE  , JF i
FF 5 1 Dh 2 IR 48 1 T 22 Z5 R SR B T, 4 R 4
Z AL A0 A5 S R . YAP T WL sh & 4
it 1 0 o HE R A R R

Y AP 14 Hippo {5 538 B 9 %0 0 F, Kl H
Faz By 1) 422 A 455 5 o 0E 09 42 28 R F A DG Y B Rk TR 36
Ik, il % i Je 20 B b R 2 0 Bh R Y B, D/ A it
] R BRF, il 20 ML AP LT, IR 51 EMT, A2 i i
R B MR . EMT 2 b e i i 40 i 25 15
[i] Jo 3 7R O ek AV 200 L ) 66 B ) el R, 2 5 2 R e
BN AR K MRS . YAP @ Rk e EMT, &
MR R KA, BT . SR A
L4 T R R B B AT oY P e s T Y R
M, YAPTE CC H i T g S 7e ALl i AN T 2 o

A 5 38 5 DT ER CC 40l & SiHa 40 il b YAP

B IR, B YAP X CC 41 i A= 9 2447 R B 5% T
IR BN YAPULBR G SiHa 41 jg i 38 58 . 1222 Al
TR ARZ BB BME; YAPEATLEG EMT
% b ARie W E-cadherin 235 F o, 8] AR &9
Snail R8T, AlRES W EMT ydtfe. k4
SRR YAP F] RE7E B S8R A0 1 & 2R R
Rk AR

Y AP 2K [ 238 7K AR A5 i 20 i L g kA
c-MYC 1 3IE 51 R 5L A g B2 (A 1k, DA 48 1A%
WA KA A K A g . -MYC
S A5 H UL B 5 4 T SR TR O 1 B S R
—, ECCHZIhH REERIL ™, YAPRE -MYCH;
SRR T, Z25CCHe-MYCHIIET " * Bel-2
SER TR T, O YAP-TEA 5 SR 1 1
(TEA domainfamilymember 1, TEAD1) i&MHE &
Yo SR, ARBESE T YAP BUBR G SiHa 4
Jd H e-MYC il Bel-2 2 1 & ik K P REAR, F W
YAP A LAY c-MYC 1 Bel-2, 50 41 g J& 359 A 41
T, R CCrkAEMERE,
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YAP B £ B DNA =2, YAPH T
JE AT LAS ) DNA 545 16 52 F0 40 B ack i B 0l T Y
DNA % 4 it #4i , H Bl DNA X &% B 22 (double-
stranded breaks, DSBs) B}, 7E# 454k i H2AX
fE, 7E C ol 1Y 22 0 R Bk Bk I B R 1k OB ik
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i v (DNA damage response, DDR) {55 [+
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