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Abstract

Colorectal cancer (CRC) is one of the most common
malignant tumors, and most patients have a poor
prognosis. Many studies have shown that the Hippo
signaling pathway plays a key role in the occurrence and
development of CRC by regulating CRC cell proliferation
and apoptosis, tumor invasion and metastasis, autophagy,
metabolic reprogramming, drug resistance, and other
processes. This article reviews the latest progress in research
of the expression of key molecules of the Hippo signaling
pathway in CRC as well as the understanding of the
mechanism by which this pathway regulates the occurrence
and development of CRC.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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4& H W F(colorectal cancer, CRC),Z 3z % JL &9 TP it 7%
Z— K $¥EHEEG £. % %R E W Hippols 5
BIAECRCHZ A, KPR XN, F42CRCE
Mg, AT, 2. HA. B, KRitEHAE.
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B, #HB. wHRFNFPa, AKX Hippofs 58354 A
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0512

4 B 179 (colorectal cancer, CRC)) & R R H B4 L
THEa, HBOLER, BUE%E, 2020484 BoR, CRCH
BT I IR 1 10%, AR T 7Ll i, HAET- %
TERTA G MR e s S BRI R AR
R MNERZ LR, WIEF MH LR 2 8 7 %
LR, FOAPR Tk R AR R, B4 g L A
SOE T OB I B Y PSRN S WA E A S RS ]
P51 S B B Y, o Hippofs 5 i@ 5 CRC
R AR B DI OG, 1B R 2R, 2 3340 73 R )
ek e, A& SEMR MR AL, B4 EEST. &
B R ERYICRCIIGIE . 1228, B, ERMM 255
B3 5 HippofF 51l 2% 2k 1 25 VA O, AUt Hippofs
SR SO T AECRCHI RIS LL K 2 CRCII K
AR AL BT it 9E 10t A E — SRR,

1 Hippoi@ iSavihd S

1.1 & Hippofd 5 IHEEHE 7T UG T 19954 K LI S e
WtsHllJe 3L, ¥ FR~Salvador/Warts/Hippo(SWH)IE .
Hippoi@ 224k b ORSF IME 5 JIK SN, X 48 K
AN MR R AR IR AR T 4E B RS A R [R) 78 5 A AL
S5 T A B AE Y. Hippofs 5@t L5
W BoLar . TSNS 3 #orH, A
YHMAE 5 WnAn MR I . AHRORS B A R-A AR, TR
71~ HUBAI B RS, #8707 LS Hippofs Sk ™', 3
FRAZ O A5 Ste208F £ I 1/2(mammalian sterile
20-like 1/2, MSTI/2). KyE I K+-1/2(large tumor
suppressor 1/2, LATSI/2). MOB¥HHE 14X 1A/B(mob
kinase activator 1A/1B, MOBI1A/1B). F¥/KELZEHF
VB 1 (salvador homologue 1, SAVI). %1% 0a4)F 2 8]
FCEE B R e S B . B M T2 R AL,
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B 5 5SAVIEBMST1/2-SAV 1 414, B5RLATS1/2.
MOBI AL, 1ELHILATS12AMIMOB1 & & 43—
SRRERAL R I RN K T YAP/TAZ. WAL [T YAP/TAZ
PR B LE 20 M 5T rh Bk A, R REIE N B iz, SR
(% s 32 BN, SR, — H Hippoit#a ki, JERERR
HIIYAPHL 22 5 O B 20 %, 5% kK T TEADsAH B
YEF, SRENHIIE RIFRAk, ] S B0 1) 1 i 38 5 A
‘fiﬂ:ﬂf,m’m.

1.2 Hippoi ¥4 5 & 5% 69 & & Y2 W 703K, Hippols 5
TR RO AAE 2P NSk h Rk 78, 4ECRC,
o FLARE R A, 12 i s AR DG 2 AT DA 4G
LV e 4 L ) 284 B R A7, 7 45 B R R R il
HEANEH. A2 7R DA TS B T 0 &
CagA# 2 5 L MR YAPIIRIE, S8 7]
707 1k (epithelial-mesenchymal transition, EMT) X 5 &
PR TRk B2 12 28 5 #% 5 3 BE A -1(T-lymphom
invasion and metastasis gene 1, TIAM1)/& YAP1-TEAD4 &
EWNHIEERR, AR R, YAP AT DALk S N 1
TEAD45TIAMU 51 X3 45 &, MIMEIETIAMI
ik, WINRACHE VI SR BB T A%,
HNTAZA B THE5EEMT, S 8L . R, YAP
AKE Tt 2 51 R A o 3, e T BUR R
KA B Hippofs 5 A, YAP/TAZ ] {E N EUE &
1 AN TR 328 Je i P A

A i

2 HippofSSiBIBECRCALE R ERDPHIIEIER

2.1 AR AU S B R R R AR AR —.
i B R YA PAE K 2 H0 s 1o e vh i Rk e gk 45
TR AR AR I TE. YAPTRHOE W] DA iEC R CAH A (1 18
B, TUTERY AP R IE W] LIS % CR CAH i 3 5 .
YAPHITAZ X 45 s 20 M ey 338 5 2L A W R0V . add
sSiRNAFL YL IS YAPRITAZ/K A, SX R, S
HYYAPFITAZ siRNAZIHCT111640 il 1) 1 58 2 2 2%
T REP RAS AL IR & IR K 7, SR 1A
WP R FIP 'R AS AL2AECR CHH M 2 A R bx A Hh e ik
$hn, IERASAL2ME N4 B K £ P Hippols
53 4 R O U 9 TR RASAL2FTYAP L 2 1] fiAH HAE
S EYAP LR AL ANAZ 5y 1, AT BH L YAP1TEZH
Bz B, IR NS ILROE T, RIMCCND 12 %H
RNk, fEFECRCEERE. TangZE ™ lid qPCRAN Y
BRI E £ W, TEADAE NHippofs 5 B ik
SRR, I B g S AN SRR T YAP], (b4
e 2 G .

22 AR R B MR R SRR RN R R
FEJRH, IR T AR T R, Hippofs 5 1@ BE 71
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Sf{R¥E, 5. HippolS SIBISHLS 2R PeWER REN SR UHRE

S R IR B A FS . LingZ PV R BRI THCT116
CRCAME R I 116-LMAN ML B AT =1 A2 28 /8 71, X 5%
Y1 YAP B HmRNA /K B4 6. ok, 1A 510 K
IYAPHIRIE HEMTHE R R IE A OC, 1406 YAPZIA N
BEAIC T EMTAERR R IA F 4] e ya 4 R Fr) e A% AR 28,
FAE P HYAPHT DL I FHIE-45 R R R IA
AEHECRCHEMTAH K 5 Kl SlugRIA KA TTEMT,
SLMCRCAIMIER AR 22, S A W thAE ™), YAP
LA ATEMTAR G EE R 1 Fik (e ECRCAE MU T A, 1
A i85 Glut3/ AMPKAE 518 I [0 A oK.

Z M AEm I RN Al B 322 B DA B i A2 (Rt 1 11
75 AL YAP/TAZ KT YAP/TAZAS Sl I AL 45 EH
1R R R EVER. 1enRNA RP11-757G 1.5 —FifE
CRCA AU & I I A IneRNA, i #MBAmiR-
139-5p i 15 YAP1HIZIA FF 4 Hs %, M2t CRCHY
1B2FF. P YAPLET 175 S IncRNA MALATI-
miR-126-5pHlRAE LA 7 F(WIVEGFA. SLUG
AITWIST)IFIL, FEBECRCI ML A= FIEMT™. e 4h,
circPPP1R12A CU 4 1] BH 8 1 & Hippo- YAPS 5l 255K
S5 bR ik PR AT AR R VYT B, AR A I ) e B R AT A
KGR S, B0 S 2, YAPYECRCHIR AR
LB REBEEH, YAPRREZ—NME WS JIiEYT

2.3 EIEARME A R E g MR R R KR
k%O, 7E & FhEE PSR BRI L. YAP/
TAZIEF RS SR, BIan(edEmsmzm . A8 A=
B FRVEMR, X FHIYAP/TAZSRE 908 40 i 1% 5 2
PLae B A BE BUMRHRET M T AL YAP/TAZE B
FEAIETBE . AR AR, DG nge 2 AE 7%
(R, s AN SR AR, B 7R IR, IR 2-#2
1k (fatty acid 2-hydroxylase, FA2H){E 4 L i i % e
HE AR A E RSO S 5 S, EEEE
T AMPK/YAPI& /22 /EH. Ak, MiR-103a-3pifid H.4%
A [ Hippol@ B8 HI A% 007> T LATS2FISAV LR #EYAPL/
TEADA S RIS 5 K F 1(hypoxia-inducible factor-
1A, HIF1A)IE, 75 CRCHEEA LML IECRCI & R
i 96 44 i = S e R R P A RS R AR A i 7
LG SRR A A PR TR AR R A1 B M, T DA
O iR 4 M 2R . SR, H AT SR A A AL )
JiteTe 240 M A R 24500, R RATY 75 Lt — P 8% kBt 5
CRCAR B EARML H 4R B A 8 > T2 Wi fia 74
5

2.4 A4z A AR R RSE  RARENE AE, Hop
SR 1) B 1 U B2 A0 00 4 2 A U A o 129 A
H R P B, TR AR AR N YRR s Bl
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Hippo-YA P V2 B AR W (1975 5 AE B 2,
YAPE R AR S AR B WA A %, O FHOSHT
FEUE A ALEL T YAPAFECRC HIEY. YAPSTEAD
AHEAE RS AP LA 40 AR T30 & (B el-211
sk, NI R 3ECRCIE Y. 341, 22355 & AT LLHIH] YAP
T B VEIT R FEPICRCIE AR, SR G T YAP
FWEIR A AZ e AR IR R Rk, FHIBT W k-
AL &5 5 K 1) B AR 2R, S SWAS0ZH A3t
FE G 1357,
2.5 At 2k AT 25 AT SR SRR VR T R I — A
FEBREL. Hippofs 5 I8 I ¥ 90 T UE I S 98E 14k
P K. HEIIEDY, YAPS 5 R IGTT 4 N U
P, YAPH] DAY N 45 B 0T SR AZ B (i 25 1. 7E1V 3]
CRCHNEF A RIKRAS A 1, K I YAP1 25 B e 84
TEPE 28 B PU R 2R T 5 BT LLiE LI YA P 45 B e
R T AR R R JC R R AR A I, o i it —
BT EIR, YAP UG 5 CRCX 76 28 P TIR T A
A OIS, Ah, B 0 78 R B microRNAJE 1T 11
| Hippof 5@ % /-5 Rg it 24514 Ques Nt 7t &R 3
miR-874-3pid ik ¥ [A]CRCAHfL 1 [T YAPFITAZ S Hippo
G5 IS, TS RECR CAI T S-FU RIS T i 25
PE. AT AN, YAP(S 516 AESE B N 251t R
T RBAEH.
2.6 Hippoill %5 A3 5 38 34 09 B BL 55 8 ¥ Fifi 5
T FEEM IR R, 45 B WP A% v 240 A i 4 R L )
el Z WA, WiHipp ol B ATWnt/B-E 3R R A {5 5 1E .
WNT/B-EEME 5 5l 2 1B i E T AR A R %
BT R R, Wntf5 5@ R OSEAS B R R A
HRERREBEIEH, KA EEEHE 2 a—
AWntf5 BB IR R A A, YAP/TAZ R LLZWnt
G IE B AN PRI R, RS SOBRPE R, PRI Wt
15 S B 10 3 ™. WntSai 5 g A A2 — gt ARy
HIAEMTEWntiC AR, A HdE 5 T WNTSAZ TEADAE L
DR, 9 o R EL A P (it e 1)t FE . YAPTT LA B 2
Sk 1 p-E 3 B A EAE L, HTE RS T YAP/
B-HEIN R [A/TCFAE &4, (R HEFCRCH R ™.

% Wi AH < B H2(secreted frizzled related protein 2,
SFRP2)/K1-7£ 2 P die o [E1IK, SFRP2Z —FhE Y
Wntf5 5454 1P, SERP2[E FIA (Lt T YAPLH
B-IEEME A FRIE, YAP L RIA (et 41 384 5, 1 SFRP2
ok 2 35 0 1) 40 18 0 (1 30 4 LR Y. g 4 ol
TAPCIERB-ENE A T AV A E A, £Wnt/
B-EMER 5 T IE B 3 44 I RO T R, APCHR 2
W AN 2R -605 TR AR P A INYAPYE P, £
CRCEAM, G UEHE R A [ EEAT A2 ik T YAPSB-
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S{RIB, 5. HippolS SBISELS 2ROV ER AEW BT FIERE

HEIE AR S WRI4 S, W% T WatB-IERE AE
SRS, I T CRCAHML B30 B 1 B, ioATa
JTCRCIELEVIR™. X PSS @S (ECRCH R A4
LR R TE L, SR YAPTEWnt(S 54% S KL
il FESRIE VR T RN TR H T S .

2.7 %77 2.8 YAP/TAZIP)AH AR 1 2 e s 2 A
G5 IO UE R R, NIRRT et ARG

FEBE . CAAESE, YAP/TAZIF S Ak it 2854 59 /&
HITUEA RA K. RES A TAZ/YAP-TEAD X [H] 4
AR SRR I TAZ/ Y APEUREAE H (115
Y. G AE R, XIS T YAPL)
REH, 55 T YAPLIRRERR ML, JERHIT 7 YAPL#E A4
HAZ, LAY N 45 B A0 A b R e M AT T A 3R
ik, U] fE RO IE I Hippols 5B B VA T CRCI
Rk 5IEE R4 ERAS A, miR-195-5p7E A
JSCRCAHLH E%E T, miR-195-5pfr) b 3@ 42 [m)
YAP1 mRNA 3-UTRHi &5 i 4 i) 4 58, 1T#%, 1228
MEMT, M AmiR-195-5p AT il #E A1 YA P 1 EE HU R
YEFPY IncRNA kena37E CRCEH LR Rk ik, HAL#R
k5 BETNMER B G, MBS KR
Bem DL S AEAE W (overall survival, OS)EE %5 VA,
IncRNA kena3i@id N i YAP 12635 7E CRCIFE i & 1%
SR RS, PTXIE 26574 5 YAPZRIA KT 2 IEAH K.
PIHIYAPHIZRIA T LA SA I T, PRAREE o an
HESTPT XA 2445, S AR A T I it R A% 5 o7 AL,
YAPF LKA YAPAEYENE, Hhn 1 782 & Rl
JE# JEXTCRCYUA 4N A B DY, — 1 B B ) B4
YAP/TAZ B FI4M 77 8% UE B XA i v6 97 A
RAETTER, FHTHippofa 5@ B (¥ g 67 254l
REXT A HORE AR I8 BB AE TR, DRItk TEIE A7) S I
RS PE Hippoid A2 #1751,
2.8 LW A FG Ax &4 1ERKZHUMIRH, Hippo/YAP(S
3 B 1) S OSBRI S L AL
2, R AUNTGA RS R, X YAPLE)
SR TR, YAPLIL SR AR R IA K40 5 A4
CRCYE P URFREAE BN KOS FIJCHH A A7 H S DT AR K.
B2 H 240 I8 45 B4 4UR181 > CR CLL L5 K ik
fTqQRT-PCRANG 44k, KI5 I 45 B abr A M L,
CRCFEM T IIYAPL B, YAP1R A STNMZM . #hE
R ALTANER A L, BYAPIRIANCRCHEF OSHITH
Je TR B A T AR AR . S5 % 16844 CRCRg 2 44
i FYAPE H FIRIEHAT /0, KIMYAPRIZFRIE 545 H
J¥7 e B9k B2 A IR 2 2 AH DG (P = 0.001), YAPZRIAHL
o 1) BB A AR AR AT T (R B0 T R Pl SR e
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B, YAPRIS 58 AT A XD, g EHimid
Xf 1 -IIICRCHEZE RO 7T 7 YAP LS K WS 2
Wi, YA Y AP BV B35 AR KR YA P
S5 H i e 2152 Hippols 5 B B o Ui Al 2%
N5y HA BCNCRC TS (14 T AR S 1.

3 &g

L7 &, Hippofs 5@k 15 4 EL s i) R A R Rl B
JiI. FURTZE S O RO IR 2 () — MRS s R
TTRE AL, TREMCICRCEE — I T #F. R
TYAPRITAZAMHIFA R S e A 15— 25
A, AT 5 2K B T S0 AT PRI 36 2 B8

4 ZEXE

1 Xi'Y, Xu P. Global colorectal cancer burden in 2020 and projections
to 2040. Transl Oncol 2021; 14: 101174 [PMID: 34243011 DOI:
10.1016/j.tranon.2021.101174]

2 Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram I,
Jemal A, Bray F. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers
in 185 Countries. CA Cancer | Clin 2021; 71: 209-249 [PMID:
33538338 DOI: 10.3322/ caac.21660]

3 Nguyen LH, Goel A, Chung DC. Pathways of Colorectal
Carcinogenesis. Gastroenterology 2020; 158: 291-302 [PMID:
31622622 DOI: 10.1053 /j.gastro.2019.08.059]

4 Sagaert X, Vanstapel A, Verbeek S. Tumor Heterogeneity in
Colorectal Cancer: What Do We Know So Far? Pathobiology 2018;
85: 72-84 [PMID: 29414818 DOI: 10.1159/000486721]

5 Maugeri-Sacca M, De Maria R. The Hippo pathway in normal
development and cancer. Pharmacol Ther 2018; 186: 60-72 [PMID:
29305295 DOI: 10.1016/j.pharmthera.2017.12.011]

6 Arora T, Kausar MA, Aboelnaga SM, Anwar S, Hussain MA,
Sadaf S, Kaur S, Eisa AA, Shingatgeri VMM, Najm MZ, Aloliqi
AA. miRNAs and the Hippo pathway in cancer: Exploring
the therapeutic potential (Review). Oncol Rep 2022; 48 [PMID:
35699111 DOI: 10.3892/ or.2022.8346]

7 Chen YA, Lu CY, Cheng TY, Pan SH, Chen HF, Chang NS.
WW Domain-Containing Proteins YAP and TAZ in the Hippo
Pathway as Key Regulators in Stemness Maintenance, Tissue
Homeostasis, and Tumorigenesis. Front Oncol 2019; 9: 60 [PMID:
30805310 DOI: 10.3389/ fonc.2019.00060]

8 Ma S, Meng Z, Chen R, Guan KL. The Hippo Pathway: Biology
and Pathophysiology. Annu Rev Biochem 2019; 88: 577-604 [PMID:
30566373 DOI: 10.1146/ annurev-biochem-013118-111829.]

9 Wang C, Yang F, Chen T, Dong Q, Zhao Z, Liu Y, Chen B, Liang

H, Yang H, Gu Y. RHPCG: a database of the Regulation of the

Hippo Pathway in Cancer Genome. Database (Oxford) 2019; 2019

[PMID: 31848596 DOI: 10.1093/ database/baz135]

Xie Z, Wang Y, Yang G, Han J, Zhu L, Li L, Zhang S. The role

of the Hippo pathway in the pathogenesis of inflammatory

bowel disease. Cell Death Dis 2021; 12: 79 [PMID: 33436549 DOL:
10.1038/s41419-021-03395-3]

Nakatani K, Maehama T, Nishio M, Goto H, Kato W, Omori

H, Miyachi Y, Togashi H, Shimono Y, Suzuki A. Targeting the

10

11

2023-01-08 | Volume 31 | Issuel |



12

13

14

15

16

17

18

19

20

21

24

26

J3aishideng®

Hippo signalling pathway for cancer treatment. | Biochem 2017;
161: 237-244 [PMID: 28003431 DOI: 10.1093/jb/ mvw074]

Gong R, Yu FX. Targeting the Hippo Pathway for Anti-cancer
Therapies. Curr Med Chem 2015; 22: 41044117 [PMID: 26429069
DOI: 10.2174/0929867322666151002112256]

Totaro A, Castellan M, Battilana G, Zanconato F, Azzolin
L, Giulitti S, Cordenonsi M, Piccolo S. YAP/TAZ link cell
mechanics to Notch signalling to control epidermal stem cell
fate. Nat Commun 2017; 8: 15206 [PMID: 28513598 DOIL: 10.1038/
ncomms15206]

Bejsovec A. Wingless/Wnt signaling in Drosophila: the pattern
and the pathway. Mol Reprod Dev 2013; 80: 882-894 [PMID:
24038436 DOI: 10.1002/ mrd.22228]

LiN, Feng Y, Hu'Y, He C, Xie C, Ouyang Y, Artim SC, Huang D,
Zhu'Y, Luo Z, Ge Z, Lu N. Helicobacter pylori CagA promotes
epithelial mesenchymal transition in gastric carcinogenesis via
triggering oncogenic YAP pathway. | Exp Clin Cancer Res 2018;
37: 280 [PMID: 30466467 DOI: 10.1186/513046-018-0962-5]

Shen J, Huang Q, Jia W, Feng S, Liu L, Li X, Tao D, Xie D. YAP1
induces invadopodia formation by transcriptionally activating
TIAM]1 through enhancer in breast cancer. Oncogene 2022; 41:
3830-3845 [PMID: 35773411 DOI: 10.1038 / s41388-022-02344-4]
LiuJ, Ye L, Li Q, Wu X, Wang B, Ouyang Y, Yuan Z, Li ], Lin C.
Synaptopodin-2 suppresses metastasis of triple-negative breast
cancer via inhibition of YAP/TAZ activity. ] Pathol 2018; 244: 71-
83 [PMID: 28991374 DOI: 10.1002/ path.4995]

Nishina H. Physiological and pathological roles of the Hippo-
YAP/TAZ signaling pathway in liver formation, homeostasis,
and tumorigenesis. Cancer Sci 2022; 113: 1900-1908 [PMID:
35349740 DOI: 10.1111/ cas.15352]

Zhou D, Zhang Y, Wu H, Barry E, Yin Y, Lawrence E, Dawson
D, Willis JE, Markowitz SD, Camargo FD, Avruch J. Mstl and
Mst2 protein kinases restrain intestinal stem cell proliferation
and colonic tumorigenesis by inhibition of Yes-associated
protein (Yap) overabundance. Proc Natl Acad Sci USA 2011; 108:
E1312-E1320 [PMID: 22042863 DOI: 10.1073/ pnas.1110428108]
Wang L, Shi S, Guo Z, Zhang X, Han S, Yang A, Wen W, Zhu Q.
Overexpression of YAP and TAZ is an independent predictor of
prognosis in colorectal cancer and related to the proliferation and
metastasis of colon cancer cells. PLoS One 2013; 8: e65539 [PMID:
23762387 DOI: 10.1371 /journal.pone.0065539]

Pan Y, Tong JHM, Lung RWM, Kang W, Kwan JSH, Chak WP,
Tin KY, Chung LY, Wu F, Ng SSM, Mak TWC, Yu ], Lo KW,
Chan AWH, To KF. RASAL2 promotes tumor progression
through LATS2/YAPI axis of hippo signaling pathway in
colorectal cancer. Mol Cancer 2018; 17: 102 [PMID: 30037330 DOI:
10.1186/512943-018-0853-6]

Tang JY, Yu CY, Bao Y], Chen L, Chen ], Yang SL, Chen HY,
Hong J, Fang JY. TEAD4 promotes colorectal tumorigenesis via
transcriptionally targeting YAPL. Cell Cycle 2018; 17: 102-109
[PMID: 29157094 DOI: 10.1080/15384101.2017.1403687]

Ling HH, Kuo CC, Lin BX, Huang YH, Lin CW. Elevation of
YAP promotes the epithelial-mesenchymal transition and tumor
aggressiveness in colorectal cancer. Exp Cell Res 2017; 350: 218-
225 [PMID: 27914787 DOI: 10.1016/j.yexcr.2016.11.024]

Cheng D, Jin L, Chen Y, Xi X, Guo Y. YAP promotes epithelial
mesenchymal transition by upregulating Slug expression in
human colorectal cancer cells. Int | Clin Exp Pathol 2020; 13: 701-
710 [PMID: 32355518]

Jiang L, Zhang ], Xu Q, Wang B, Yao Y, Sun L, Wang X, Zhou
D, Gao L, Song S, Zhu X. YAP promotes the proliferation and
migration of colorectal cancer cells through the Glut3/ AMPK
signaling pathway. Oncol Lett 2021; 21: 312 [PMID: 33692844
DOI: 10.3892/01.2021.12573]

Zhu X, BuF, Tan T, Luo Q, Zhu J, Lin K, Huang J, Luo C, Zhu Z.
Long noncoding RNA RP11-757G1.5 sponges miR-139-5p and

WCJD | https://www.wjgnet.com

SR8, 5. HippolESBISELS 2ROV ER AEWHINH R

27

28

29

30

31

32

35

36

37

38

39

40

upregulates YAP] thereby promoting the proliferation and liver,
spleen metastasis of colorectal cancer. | Exp Clin Cancer Res 2020;
39: 207 [PMID: 33023613 DOI: 10.1186/s13046-020-01717-5]

Sun Z,OuC, Liu ], Chen C, Zhou Q, Yang S, Li G, Wang G, Song ],
LiZ, Zhang Z, Yuan W, Li X. YAP1-induced MALAT1 promotes
epithelial-mesenchymal transition and angiogenesis by sponging
miR-126-5p in colorectal cancer. Oncogene 2019; 38: 2627-2644
[PMID: 30531836 DOI: 10.1038/s41388-018-0628-y]

Zheng X, Chen L, Zhou Y, Wang Q, Zheng Z, Xu B, Wu C, Zhou Q,
Hu W, Wu C, Jiang J. A novel protein encoded by a circular RNA
circPPP1RI2A promotes tumor pathogenesis and metastasis of
colon cancer via Hippo-YAP signaling. Mol Cancer 2019; 18: 47
[PMID: 30925892 DOI: 10.1186/512943-019-1010-6]

Zhang X, Zhao H, Li Y, Xia D, Yang L, Ma Y, Li H. The role of
YAP/TAZ activity in cancer metabolic reprogramming. Mol
Cancer 2018; 17: 134 [PMID: 30176928 DOI: 10.1186/512943-018-
0882-1]

Sun L, Yang X, Huang X, Yao Y, Wei X, Yang S, Zhou D, Zhang
W, Long Z, Xu X, Zhu X, He S, Su X. 2-Hydroxylation of Fatty
Acids Represses Colorectal Tumorigenesis and Metastasis via
the YAP Transcriptional Axis. Cancer Res 2021; 81: 289-302 [PMID:
33203703 DOI: 10.1158,/0008-5472.CAN-20-1517]

Sun Z, Zhang Q, Yuan W, Li X, Chen C, Guo Y, Shao B, Dang Q,
Zhou Q, Wang Q, Wang G, Liu J, Kan Q. MiR-103a-3p promotes
tumour glycolysis in colorectal cancer via hippo/YAP1/HIF1A
axis. ] Exp Clin Cancer Res 2020; 39: 250 [PMID: 33218358 DOI:
10.1186/s13046-020-01705-9]

Xia H, Green DR, Zou W. Autophagy in tumour immunity and
therapy. Nat Rev Cancer 2021; 21: 281-297 [PMID: 33758415 DOI:
10.1038/s41568-021-00344-2]

Wang D, He ], Huang B, Liu S, Zhu H, Xu T. Emerging role of
the Hippo pathway in autophagy. Cell Death Dis 2020; 11: 880
[PMID: 33082313 DOI: 10.1038/ s41419-020-03069-6]

Liu Z, Zeng W, Wang S, Zhao X, Guo Y, Yu P, Yin X, Liu C,
Huang T. A potential role for the Hippo pathway protein, YAP,
in controlling proliferation, cell cycle progression, and autophagy
in BCPAP and KI thyroid papillary carcinoma cells. Am | Transl
Res 2017; 9: 3212-3223 [PMID: 28804541]

JinL, Chen Y, Cheng D, He Z, Shi X, Du B, Xi X, Gao Y, Guo Y.
YAP inhibits autophagy and promotes progression of colorectal
cancer via upregulating Bcl-2 expression. Cell Death Dis 2021; 12:
457 [PMID: 33963173 DOI: 10.1038/s41419-021-03722-8]

Zhu ], Zhao B, Xiong P, Wang C, Zhang ], Tian X, Huang Y.
Curcumin Induces Autophagy via Inhibition of Yes-Associated
Protein (YAP) in Human Colon Cancer Cells. Med Sci Monit 2018;
24:7035-7042 [PMID: 30281585 DOI: 10.12659/ MSM.910650]
Zhou L, Wang ], Liu J, Liang J, Wang Y, Cai Q, Huang Y. YAP
activation attenuates toxicarioside G-induced lethal autophagy
arrest in SW480 colorectal cancer cells. Orncol Rep 2021; 46 [PMID:
34458926 DOI: 10.3892/ 0r.2021.8175]

LiW, Cao Y, Xu J, Wang Y, Li W, Wang Q, Hu Z, Hao Y, Hu
L, Sun Y, Xu G, Ao G. YAP transcriptionally regulates COX-2
expression and GCCSysm-4 (G-4), a dual YAP/COX-2 inhibitor,
overcomes drug resistance in colorectal cancer. | Exp Clin Cancer
Res 2017; 36: 144 [PMID: 29037225 DOI: 10.1186/ s13046-017-
0612-3]

Lee KW, Lee SS, Kim SB, Sohn BH, Lee HS, Jang HJ, Park YY,
Kopetz S, Kim SS, Oh SC, Lee JS. Significant association of
oncogene YAP1 with poor prognosis and cetuximab resistance
in colorectal cancer patients. Clin Cancer Res 2015; 21: 357-364
[PMID: 25388162 DOI: 10.1158 /1078-0432.CCR-14-1374]

Que K, Tong Y, Que G, Li L, Lin H, Huang S, Wang R, Tang L.
Downregulation of miR-874-3p promotes chemotherapeutic
resistance in colorectal cancer via inactivation of the Hippo
signaling pathway. Oncol Rep 2017; 38: 3376-3386 [PMID:
29039607 DOI: 10.3892/ or.2017.6041]

2023-01-08 | Volume 31 | Issuel |



41

43

45

46

47

49

50

J3aishideng®

S{RIB, 5. HippolS SBISELS 2ROV ER AEW BT FIERE

Wang S, Cheng L, Wu H, Li G. Mechanisms and prospects
of circular RNAs and their interacting signaling pathways in
colorectal cancer. Front Oncol 2022; 12: 949656 [PMID: 35992800
DOI: 10.3389/ fonc.2022.949656]

Zhao H, Ming T, Tang S, Ren S, Yang H, Liu M, Tao Q, Xu
H. Wnt signaling in colorectal cancer: pathogenic role and
therapeutic target. Mol Cancer 2022; 21: 144 [PMID: 35836256
DOI: 10.1186/512943-022-01616-7]

Kang W, Cheng AS, Yu ], To KF. Emerging role of Hippo
pathway in gastric and other gastrointestinal cancers. World |
Gastroenterol 2016; 22: 1279-1288 [PMID: 26811664 DOI: 10.3748/
wijg.v22i3.1279]

Astudillo P. Analysis in silico of the functional interaction
between WNT5A and YAP/TEAD signaling in cancer. Peer|
2021; 9: 10869 [PMID: 33643710 DOI: 10.7717 / peerj.10869]
DengF, Peng L, Li Z, Tan G, Liang E, Chen S, Zhao X, Zhi F. YAP
triggers the Wnt/ B-catenin signalling pathway and promotes
enterocyte self-renewal, regeneration and tumorigenesis after
DSS-induced injury. Cell Death Dis 2018; 9: 153 [PMID: 29396428
DOI: 10.1038 / s41419-017-0244-8]

Bai Z, Wu Q, Zhang C, Chen ], Cao L. Effects of YAP1 and SFRP2
overexpression on the biological behavior of colorectal cancer
cells and their molecular mechanisms. | Gastrointest Oncol 2021;
12:1601-1612 [PMID: 34532114 DOI: 10.21037 /jgo-21-418]
Taniguchi K, Moroishi T, de Jong PR, Krawczyk M, Grebbin
BM, Luo H, Xu RH, Golob-Schwarzl N, Schweiger C, Wang
K, Di Caro G, Feng Y, Fearon ER, Raz E, Kenner L, Farin HF,
Guan KL, Haybaeck ], Datz C, Zhang K, Karin M. YAP-IL-
6ST autoregulatory loop activated on APC loss controls colonic
tumorigenesis. Proc Natl Acad Sci USA 2017; 114: 1643-1648
[PMID: 28130546 DOI: 10.1073 / pnas.1620290114]

Chen C, Zhu D, Zhang H, Han C, Xue G, Zhu T, Luo ], Kong L.
YAP-dependent ubiquitination and degradation of B-catenin
mediates inhibition of Wnt signalling induced by Physalin F in
colorectal cancer. Cell Death Dis 2018; 9: 591 [PMID: 29789528
DOI: 10.1038 / s41419-018-0645-3]

Santucci M, Vignudelli T, Ferrari S, Mor M, Scalvini L, Bolognesi
ML, Uliassi E, Costi MP. The Hippo Pathway and YAP/TAZ-
TEAD Protein-Protein Interaction as Targets for Regenerative
Medicine and Cancer Treatment. | Med Chem 2015; 58: 4857-4873
[PMID: 25719868 DOI: 10.1021/jm501615v]

Zhang JJ, Zhang QS, Li ZQ, Zhou JW, Du J. Metformin
attenuates PD-L1 expression through activating Hippo signaling
pathway in colorectal cancer cells. Am | Transl Res 2019; 11: 6965-

WCJD | https://www.wjgnet.com

51

52

53

55

56

57

58

59

19

6976 [PMID: 31814900]

Sun M, Song H, Wang S, Zhang C, Zheng L, Chen F, Shi D,
Chen Y, Yang C, Xiang Z, Liu Q, Wei C, Xiong B. Integrated
analysis identifies microRNA-195 as a suppressor of Hippo-YAP
pathway in colorectal cancer. ] Hematol Oncol 2017; 10: 79 [DOIL:
10.1186/s13045-017-0445-8]

Zhong X, Lit M, Wan ], Zhou T, Qin B. Long noncoding RNA
kena3 inhibits the progression of colorectal carcinoma through
down-regulating YAP1 expression. Biomed Pharmacother 2018;
107: 382-389 [PMID: 30099342 DOI: 10.1016/j.biopha.2018.07.118]
Pan W, Wang Q, Zhang Y, Zhang N, Qin J, Li W, Wang J,
Wu F, Cao L, Xu G. Verteporfin can Reverse the Paclitaxel
Resistance Induced by YAP Over-Expression in HCT-8/T Cells
without Photoactivation through Inhibiting YAP Expression.
Cell Physiol Biochem 2016; 39: 481-490 [PMID: 27383277 DOI:
10.1159,/000445640]

Liu BS, Xia HW, Zhou S, Liu Q, Tang QL, Bi NX, Zhou JT, Gong
QY, Nie YZ, Bi F. Inhibition of YAP reverses primary resistance
to EGFR inhibitors in colorectal cancer cells. Oncol Rep 2018; 40:
2171-2182 [PMID: 30106444 DOI: 10.3892/ 0r.2018.6630]
Kakiuchi-Kiyota S, Schutten MM, Zhong Y, Crawford JJ, Dey A.
Safety Considerations in the Development of Hippo Pathway
Inhibitors in Cancers. Front Cell Dev Biol 2019; 7: 156 [PMID:
31475147 DOI: 10.3389/ fcell.2019.00156]

Song S, Honjo S, Jin J, Chang SS, Scott AW, Chen Q, Kalhor N,
Correa AM, Hofstetter WL, Albarracin CT, Wu TT, Johnson RL,
Hung MC, Ajani JA. The Hippo Coactivator YAP1 Mediates
EGFR Overexpression and Confers Chemoresistance in
Esophageal Cancer. Clin Cancer Res 2015; 21: 2580-2590 [PMID:
25739674 DOI: 10.1158/1078-0432.CCR-14-2191]

Elimova E, Wadhwa R, Shiozaki H, Sudo K, Estrella JS, Badgwell
BD, Das P, Matamoros A Jr, Song S, Ajani JA. Molecular
biomarkers in gastric cancer. | Natl Compr Canc Netw 2015; 13:
€19-e29 [PMID: 26052595 DOI: 10.6004/jnccn.2015.0064]

He C, Mao D, Hua G, Lv X, Chen X, Angeletti PC, Dong J,
Remmenga SW, Rodabaugh K], Zhou ], Lambert PF, Yang P,
Davis ]S, Wang C. The Hippo/YAP pathway interacts with
EGER signaling and HPV oncoproteins to regulate cervical
cancer progression. EMBO Mol Med 2015; 7: 1426-1449 [PMID:
26417066 DOI: 10.15252/ emmm.201404976]

Wang Y, Xie C, Li Q, Xu K, Wang E. Clinical and prognostic
significance of Yes-associated protein in colorectal cancer.
Tumour Biol 2013; 34: 2169-2174 [PMID: 23558963 DOI: 10.1007/
s13277-013-0751-x]

A Yt RALR w14 RALR

2023-01-08 | Volume 31 | Issuel |



JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ ‘ H Il

7710097307056 H “m

9

© 2023 Baishideng Publishing Group Inc. All rights reserved.



