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Expression and clinical significance of Hippo-Yes-associated
proteinl in cervical cancer

Wen-hui Wang', Zhi-ye Shao’, Hao Chen'
(1.Department of Pathology, Hangzhou Obstetrics and Gynecology Hospital, Hangzhou, Zhejiang 310000,
China; 2.Department of Pathology, Cixi Maternal and Child Health Hospital,
Cixi, Zhejiang 315300, China)

Abstract: Objective To investigate the expression and clinical significance of Hippo-Yes-associated proteinl
(YAP1) in cervical cancer tissues. Methods The cervical cancer tissues of 100 cervical cancer patients were selected
as the cervical cancer group, the cervical tissues of 100 patients with cervical CIN were selected as the CIN group
and the normal cervical tissues of 100 patients with uterine fibroids were selected as the normal group in Hangzhou
Obstetrics and Gynecology Hospital and Cixi Maternal and Child Health Hospital from January 2013 to June 2019.
The expression of YAP1 protein was determined by immunohistochemical staining. Results The positive expression
rate of YAP1 protein in CIN group was higher than that in normal group (P < 0.05). The positive expression rate of

YAPI protein in cervical cancer group was higher than that in CIN group (P < 0.05). The positive expression rate of
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YAP1 protein in stage II cervical cancer tissues was higher than that in stage I (P < 0.05). The positive expression

rate of YAP1 protein in cervical cancer tissues with lymph node metastasis was higher than that without lymph node

metastasis (P < 0.05). The comparison of YAP1 protein positive expression rates in different ages, histological types,

histological grades, cervical invasion depth, neural vascular invasion and cervical invasion of cervical tissues were
not statistically significant (P > 0.05). The disease-free survival (DFS) and overall survival (OS) of the YAP1 positive

expression group were lower than those of the YAP1 negative expression group (P < 0.05). Analysis of the COX
proportional hazard model showed: YAP1 expression [RAR =1.202 (95% CI: 1.114, 1.415)], TNM stage [RAR =1412
(95% CI: 1.325, 1.503)] and lymph node metastasis [RAR = 1.391 (95% CI: 1.258, 1.471)] were independent

influencing factors for the overall survival of cervical cancer. Conclusions YAP1 is highly expressed in cervical

cancer tissues. YAP1 expression is closely related to the clinical stage and lymph node metastasis of cervical cancer.

It is an independent influencing factor for cervical cancer prognosis. Patients with high expression of YAP1 cervical

cancer have poor prognosis.

Keywords: uterine cervical neoplasms; lymphatic metastasis; prognosis

NFL IR BRI Ay S A AR A LA, i
B A — N AR R, AL AN
W FEEIRBABITREA, AMTZHHARE)E S0
RN EZHER . ZPRILFESER SR, NE
WO UL REEE B K NIEEAE (cervical intraepithelial
neoplasia, CIN ), FEA RN E SR, fEX i, 5
5 B DRIV R g R A A AR B R R AR A . K
J i A DR AR g e DR S A ) A e A BIL
WFFERYHARL . Hippo {75530 A W P g i) 41 11 i 12

AN IME R vh R AEEEEAE R, Hippo—Yes AHC
1 (Hippo-Yes—associated proteinl, YAP1 ) i Fi%
i R F L ) Hippo e SEARBUR I+, 2 54K
KEH M DNA B SRR, Teds Elnds . NSRS
ALPERR T FA TR, AR R A M T ASO
BRI YAPT FRIBIATHIFT, B HIERE X o

1 RS

— g E A

YEHL 2013 4F 1 H—2019 4E 6 H HN i a7 2
B R & TH 1A% PR BENSIA 14 100 15 $5098 £ 3 14 B
BB LWE R B SR, 100 55 85 CIN 52102 #5
ZUER CIN 4, 100 il WILIE B3 14 1E 5 B 3]
BUENIER A, HHRAFER (48.75+6.16) % ; Iin
PR 1399 58 3], 1T 93 42 3] ; s 69 151) A 31 4415
o1k 19 1, harfk 42 B, &k 39 4 5 B o5
REE . < 135 3140, >1/3 & 69 1 ; &k i=iE
67 il ; F5FIRE 65 4 5 WRELLEFEAL 53 B, CIN 4148
1% (4759 £6.54) %, IEHAFR (47.82+6.73) %
PARRUE « QIEHAE A FEIUETT 2 FEYIRA SR

1.1

H, REESSE S LUER ;@ CIN 411k { E S
B, WEIESS N E S CIN ; @ E S T 12 M
TEVIBRAR + MRS VIR B, REIESy e
B 5 @ 3 HYIEIRGER e | WONMESF | #5532 TEM
TRITRIREDT , USRS A A T e gl U2 et
HegRpRUE - OQHAWELENME ; QMR ; @
BHERE KR ; @R ST AR HADIRYT . AR
Wt BB B et i, B KRR G R
3 AR AL, 2RI FE L (P>0.05),
1.2 FHik
12,1 E2XAZME  BPTA YAPL HrdEhikmg
H 3 Epitomics AR, PG H LY A RRAH,
DAB 25 [ Lg% A RAF .
122 SRERMAziFiEE 3 HEIHLAEY)
R GRS 1 h, ZHIORMES, BRECTEDREIK, A
MR E R, SEEE 10 min, MA
—$o RPN YAPL FRGEREHULIR (1 : 400 ) 2o #2083
H, IATHL (1 2 2000) #FF 1h, DAB B4, HE
Yeft, 1 min, THIR ZEEME 30 s, Z/KIRTE 1 min, &L
Wk, BER . B BATEX R L PBS N —Pi. 4
SFFIWT - YAPL PHE: = 4y 35 B0 T 20 5 0 4 A% o
OYe R - LYt 04y ; RO 14 ki
@it 24y 5 BEE AT 3 4. QMR « < 5% it
043 5 >5% ~ 25% 11 1 43 5 >25% ~ 50% it 2 75 5 >
50% ~ 75% 3 5% 5 >75% i1 6 43 Yo R B FBHE
Y RA AT RNy - B0 ~ 2 50 B 5 B
4r= 3 43 R BHTE
1.3 PFEA

EWIPEA T 2 e G RE T T iR E TS, BEVTIT

- 28 -



121 TCE, %

B HERA LD Hippo-Yes MG 1 Y5 G IRE X

I ] Sy ey s R HB L BEDT LRI ] 2019 4
12 A 31 H b i) Jofs 4 A7 (disease—free
survival, DFS) AF AR H 2 W Mimib#%5 . Bk .
SeT- o BE U ] B AEAE (total survival, OS )
FFARH AT BT A
1.4 HIHFERE

B 5HTR T SPSS 20.0 GEitHid . THERORLR
(%) Fmm, B x* K5 ; Kaplan-Meie 752 il 4 17
ek, B Log-rank x* 358 5 Wm 2N R AIZ

w,o s’ ' o
ﬁaﬁéﬁéﬂ'ﬂﬁ?%é Tuoptth e o)
" ' » A ‘t\‘vp': ..‘ s 2 T C
ee « ity O
>. ) “f\"':'\ f“,' ':P?“ “" i i
et s s R
"’? ) "a\' .8 .".J-g‘\'-o vyz i
Lt s, y ‘

(N
N PARA PR

B 1
22 AEEZEWEIEHLH YAP1 EAMAMR
BRI

AN [ DR 3 J RN JC bk T 45 6 % 10 3 S 4
2 YAP1 P PHMERIBRILEL, & x K, 254
BiiteE g S (P <0.05), I R 11 4915 s 41 21
YAPL S FIBHPERE RS T 1 W Ak S5 558 m
FRLL 20 YAPL 8 PHME A58 T R B 457 5 .
MIASFAERY | 4181222800 | 8120000 B8R T
BE L M KA R AR MR S R R R S A
AU YAPL I BHMER AR LA, ZRIEGIFEE X
(P>0.05). W1,

2.3 TIRE YAP1 PHMEREAMPAERIZALETE
A 1) Eb 282

100 6] & #5 J& B8 % DFS b o7 0k 61.15 4~ A
(95% CI : 58.76, 63.32), H, ‘B #ifE YAPL BH %
P2 ikl 78 i, DFS Wi 5k 54.27 4~ H (95% CI -

BHEMEARLRE

A2 Cox HLAIRBSART | P <0.05 H2ESH S5 L,

2 #R

21 RASTALD YAP1 EAMAMERIERILE
B4, CINGL, HHmA s 20t YAP] &

1 BHPE 36 35 340 9 R 13% . 42% F178%, %4 x°

5, Z2RA5IFE L ( x’=85.930, P=0.000), CIN
4. BHRAE TIEFH (P <0.05), HEma e
T CIN4L (P<0.05). WK 1.

CIN 41

o
i b ~
;—"!,5;: Jal )

( x400)

52.16, 67.36), 5 4F DFS %%y 3.85% (3/78 ) ; YAP1 [Jf]
eIk 22 5, DFS s %k 87.76 A~ H (95% CI :
85.54, 90.73), 5 4F DFS % 4 0.00% (0/22), P 41
DFS W88, 4 Log-rank x° K3, ZHAGI2H4ES
( x’=5.241, P =0.023), YAP1 BHIEZ AT YAPL
FITEZEIRA] . WA 2,

100 141] ‘2 251 8 B 2% OS i B K 63.57 4~ H
(95% CI : 61.25, 65.02), i, ‘B YAPT HMESR
ikl OS W&k 61.27 A~ H (95% CI : 58.76, 53.64 ) ;
YAP1 Bk 4l 0S i £k 93.61 A~ H (95% CI -
90.25, 96.02 ). gl OS AL, 4 Log-rank x* K4,
ERAEGHFEY ( x’=6.201, P=0.014), YAPI [
PEFIRANET YAPL BAPE R A4 . WA 3.

2.4 YAP1 X EIETEHR M
PLOS Sy AR & (WA S A AE I SEBRAE ), LA

« 29 .



AR B2 Ak 30 %

£1 FARAEENSHTEALS YAP1 BEAMAEREREE  (n=100)

AR BRI
=50 % 43 32 (74.42) <13 31 22 (70.97)
0.564 0.453 1.295 0.255
<50 % 57 46 (80.70) >1/3 69 56 (81.16)
I R FUEAY I C=REalk|
T 58 38 (65.52) H 67 55 (82.09)
12.540 0.000 1.979 0.160
145 42 40 (95.24) T 33 23 (69.70)
ZH LR 2EIEHY B SR
i 69 54 (78.26) e} 65 54 (83.08)
0.009 0.925 2.790 0.095
i 31 24 (77.42) i 35 24 (68.57)
=G WRELEE RS
K534k 19 18 (94.74) H 53 48 (90.57)
10.377 0.001
Ak 42 32 (76.19) 4.057 0.132 ¥ 47 30 (63.83)
[Xate 39 28 (71.79)
1.0 1 1.0 1
0.8 - 0.8 -
ﬁ 0.6 - 3 0.6
4 _MVYAPI FAPEFEIAAL ﬁ - YAPL [tk
ES 044 vAPI BiMEAl 2041 AP BRIk
024 T YAPL FEPEZGAA - Mk 0nJ T YAPIFYERAAL - MK
- YAP1 [FIteikdl - sk T YAPL BIPERGAAL - Mk
0.0 1 0.0 4
0 20 40 60 80 100 6 2'0 4'0 6IO 8.0 160
HEAERTE] 7 AR 7 A
2 YAP1 REFREEFTEEER DFS 3 YAP1 AEFREEFTEEER OS

YAPT CBHEE =1, BtE =0) iR/ CRECHSEINME ). S1IAUKMES 0.05, HIBR/KHES 0.10. Cox LA XU A
GRS (T =0, [ =1), WELHEE (Jo=0,  BBIEIREIR, YAPL Rk IR0 Stk 45
A =1) AR, BB Z R Cox WHINE T,  BONEHUE 0S FASEIRINER (P <0.05), Wk 2.

®2 EBIESETFHZWMERR Cox LLBIRE S SE

YAPI 0.202 0.218 22613 0.000 1.202 1.114 1.415
I R 0.364 0.152 15.846 0.000 1.412 1.325 1.503
LR 0.411 0.178 18.520 0.000 1.391 1.258 1.471
S oA N y N . .
3 ifig KREY] T YAPI BUESE A RS, AR 2

Hippo (555 52 MPSRI &4 . BRI, ARSI, WX e A IS — e
SRR R R EY), RIS HAER R AE BB, 25 Z2RME S S M. 1E Hippo 7

- 30 -



12 4 F

el

5

Jisid

5%

FEAZUh Hippo-Yes HHICHER A 1 Y15 R AR X

ST, YAPL KHEHODRNAER Y R T
Hippo 15538 %0 — 450 5E , i 2 il 2L )
PR, AL YAPT iRk, SEMiNE] YAPT #5334
TRV, dERRAN A AE TR 0 24 YAPL i
JEFRSIE MG NS, WIS MR R R, A
WU A BRI TE AN T Y A A 2,
Hippo {5 718 f 8 2N, 280 YAPL L@kfefk, &
PEXGIN, IEAGA YAPL AT 55 4 M AE AH DG i 3 Ry
FEFIR . MR TR R A B RRAR, DT TR A A
AT R4, (et 2n it s ", S8EUE .
[ " A IR R R L R R WO YAPT 7
WHEME R KA RETh RESRER A

HE %5 " % ., Hippo/YAP 3% 4% Fl HPV £J% &
R B R A S0 i 1 . ZHANG 4 ™ R BE,
miR-136/TFCP2/Y AP & #2152 S v R B0V E
BERAE ORI, TUER YAPL TS0 B 20 20 M A B B
22, FiRWFRE M, YAPL Wil 2fiaic s 55
BRI T3S O O (£ WY S = ) Q= 7 ]
MIHATIIGE . A SO S 2 YAPL (193638 Kl
IR AT, RIS SUmA LD YAPL mkik 3
TR CIN 414, 5501 CIN U YAPL kR
T IER EHHA, FHmALh YAPl mRAE5E
B DI R RNk A5 R R ), R
XPE SR YAPL RIKHATHE LB, YAPL 4R
F7E S SR R A8 rh S i Rk, 7R SR O A b B
H—EMEH. KRR GZHRER -8, K
YAPL 7E 5 SR 6 B A8 vh & Rk 7k, Kl YAP!
FEIRTE B U T A P IA T A — e A, 2
WM, YAP fEE Sl dirh mkis, Hmkisy
R NRE T SN ) IS = ()75 it v
MAMF RS R SN, HIUma st YAP 58 50l
IR IAFIR L EE ARSI O . AT 522005 © o
GERAGER 3, PRl R SRR L ek AR
RSN R A . dhih LR EERIF R A AT, It
#RYAPL AJ 5200 B S0 A0 MG GE AR 28, AT YAPL
TEB B IG AR 28 Th R EEAEH, YAPL mRiA
AR B S G T FR 22

ARSONF YAP (5263855 8 80008 T 1) ¢ R fEA T
¢, KI YAPL m3RIA41 5 DFS Ml OS Bk, YAPI
FEIRNE B OS WAMSIRE M 2 . AT e s S 2l
211, Hippo {7 58 %32 SRR, 330 YAPL Lt
YAPL {GPERGIN, AL A YAPL A] 37 S5y 20008 40 i 154

B, fRIERZERE ST, IR B SR kAL R,
BHVERIGR SRR, IR R, SECE
AR, WU

ZE LA, EEUmAL YAPL 2k, YAPL
IR PR L P R s S0 R B AR, fET
WFE FBA —E A B A .

2 % X Wk

[1] MOYA I M, HALDER G. Hippo-YAP/TAZ signalling in organ
regeneration and regenerative medicine[J]. Nat Rev Mol Cell Biol,
2019, 20(4): 211-226.

TANG D E, DAL Y, LIN L W, et al. STUBI suppresseses
tumorigenesis and chemoresistance through antagonizing YAP1
signaling[J]. Cancer Sci, 2019, 110(10): 3145-3156.

SUN Z Q, OU C L, LIU J B, et al. YAPI-induced MALAT1

promotes epithelial-mesenchymal transition and angiogenesis by

[2

—

sponging miR-126-5p in colorectal cancer[J]. Oncogene, 2019,

38(14): 2627-2644.

ZEWE , ZEUEAR , JVRIZE . HPV E6/E7 mRNA 5 YAP 1E 5 #ifi

IRIK GAROGENSY (1], KEERR 240, 2018, 24(4): 307-

311.

ZHENG Y, PAN D. The hippo signaling pathway in development

and disease[J]. Dev Cell, 2019, 50(3): 264-282.

[6] WHITE S M, MURAKAMI S, YI C. The complex entanglement of
Hippo-Yap/Taz signaling in tumor immunity[J]. Oncogene, 2019,
38(16): 2899-2909.

[7] GUO L, CHEN'Y, LUO J, et al. YAP1 overexpression is associated

(4]

[3]

with poor prognosis of breast cancer patients and induces breast
cancer cell growth by inhibiting PTEN[J]. FEBS Open Bio, 2019,
9(3): 437-445.

[8] KAOWINN S, YAWUT N, KOH S S, et al. Cancer upregulated

gene (CUQG)2 elevates YAPI expression, leading to enhancement

of epithelial-mesenchymal transition in human lung cancer cells[J].

Biochem Biophys Res Commun, 2019, 511(1): 122-128.

B, PR, X%, % . DNMT3B i i Hippo {55 5

AR TP 440 ML PO 6 5015 1R 28 0], PO BE LR 22l 2019,

39(12): 1443-1452.

[10] A JuA - 35 I, I8, 4%, %5 . Hippo il L] Ascl2 Ji
G LI IR e 7 43 AL 0] B BE RS A, 2019,
40(11): 1255-1260.

[11] JBUEAE , PhERH:, FRRAls , 45 . Hippo {55 % 5 45 H i ().
[EI R~ 24 L 2019, 46(5): 299-302.

[12] MIN Q, MOLINA L, LI J, et al. B-Catenin and yes-associated

(9]

protein 1 cooperate in hepatoblastoma pathogenesis[J]. Am J
Pathol, 2019, 189(5): 1091-1104.

LI F, XU Y, LIU B, et al. YAP1-Mediated CDK6 activation
confers radiation resistance in esophageal cancer - rationale for
the combination of YAP1 and CDK4/6 inhibitors in esophageal
cancer[J]. Clin Cancer Res, 2019, 25(7): 2264-2277.

[13]

.31.



AR B2 Ak o530 %

[14] YU S, ZHANG M, HUANG L, et al. ERK!I indicates good
prognosis and inhibits breast cancer progression by suppressing
YAP1 signaling[J]. Aging (Albany NY), 2019, 11(24): 12295-
12314.

[15] DHIR T, SCHULTZ C W, JAIN A, et al. Abemaciclib is effective
against pancreatic cancer cells and synergizes with hur and YAP1
inhibition[J]. Mol Cancer Res, 2019, 17(10): 2029-2041.

[16] 185, @A, IR - BIATERRROAR , % . YAPL-JUN fi2E A
Wi Sl DR 2 s 0 ML 48 5 S EMIT B9 BLIAESE (9], el B s
2019, 21(9): 1316-1320.

(17 JH7, S22, AR, 45 . YAP XF={E/INH It il i 240 B 44
FITALHE IR R [T]. & ARl (B2 R0, 2019, 45(6):
1320-1326.

[18] HE C, MAO D, HUA G, et al. The Hippo/YAP pathway interacts

with EGFR signaling and HPV oncoproteins to regulate cervical

cancer progression[J]. EMBO Mol Med, 2015, 7(11): 1426-1449.
[19] ZHANG J H, ZHAO X Y, ZHANG J, et al. Circular RNA hsa_
circ_0023404 exerts an oncogenic role in cervical cancerthrough
regulating miR-136/TFCP2/YAP pathway[J]. Biochem Biophys
Res Commun, 2018, 501(2): 428-433.
[20] HOEE, 2, WM, 45 . siRNA JLER YAPL X5 i Hela 41
HEFEAVRZRR R [T]. AR R | 2016, 24(2): 177-180.
[21] ZRZ, HkEC, A, % . Yes MG . AEG-1 L
B SRR 7L R T R IK BB G YRR AN L A A A Y R
S A ERHRIEF R R, 2019, 11(7): 82-85.

(JHE 2l )

A5 AR . EICE, BN, PREE . PUBLALZUT Hippo-Yes
FIZEEH 1 RYZRIB MR RTE S 0], PR 2%E , 2020, 30(12):
27-32.

- 32 .



