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Abstract

Hepatocellular carcinoma (HCC) is one of the
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most common forms of liver cancer and the
third leading cause of cancer-related mortality
in the world. Although numerous therapeutic
strategies have been employed to treat this fatal
disease, the prognosis of HCC patients remains
dismal with a low 5-year survival rate of
approximately 30%. Postoperative recurrence
and metastasis of HCC are the leading cause
of poor prognosis. Metastasis has been thought
to rely on non-motile epithelial tumor cells
acquiring characteristics of mesenchymal
cells, which are more migratory. This change
is known as the epithelial-to-mesenchymal
transition (EMT). EMT has been considered
one of the main reasons for the invasion
and metastasis of HCC. Notably, increasing
evidence indicates that several signaling
pathways participate in the regulation of EMT
in HCC. In the current review, we will discuss
the current progress in research of EMT and its
related signaling pathways in HCC.
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AL PO, AL 1) 8] pL A R A A v, b e
Hi 2k 25 5 B IR 0 22 B FH 9 5 H A i) 4 i
HNIE BT R o SR ) ERE. BRI, B RS
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T E-boxHE MM H | E-cadherin ) % 5% 53 4b,
— LT I EM TAH G s R -t A R B, IX 2
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fEHCCH, E-cadherinfE HEM T 5 Z (1)
I FRRC, FAE69%IKHC ChrAs ik i IF
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BEARAF, E-cadherinfIRIZHEM/KT ALK
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228V, EMT 0% 4 41 i 28 36 40 g S5 5
PSR T, flhn, EMT AT USSR B A
KK 752 (epidermal growth factor receptor,
EGFR)i #% I A B JH- 20 i 106 8 4% Ak A2 G R
-Bl(transforming growth factor-p1, TGF-B1)
FFHAIM g T H a4, rREIa g R
EMTS3E 00 B FIHCCAN L R4 y7 Hitt
. WP 75 P V5 (Gemcitabine #K T
T 2R, B F0 R I VO AR VAR 40 i 3k
4 TEMTR AL, 1y H.5-5 R W% E (5-fluorouracil,
5-Fu) FR A0 A A 20 A7 AE LR EM TTR 25
PR, AN S AR B ST ERIRTE
AP R TE BAE N, S 5E S P CRATI & 3
E-cadherin i N i DL & Twistl Z2 1A 0, #F—
HAESE T EMTIR K

4 HCCPEMTIEXESS:@EE R EINAE

FH T HAE iR AR ) 2 b % 7 TR R AR
EMTI#J8 5 P 2 AL IEAE ) 2 8 Fih. ARZ2 11
F5 B O APIEL SEMTH K, S5 TGF-p
fF5HE%. Wntf5 5. NotchlE 5 IHEE.
Hedgehog(Hh)fE 5l % . 52 /2% 2 BR B
(receptor tyrosine kinase, RTK)AHI(5 5 il i
g G B UL -3- B4 B (phosphatidylinositol-3-
kinase, PIBK)/Aktili . 250 2 J5 G 8
fi#(mitogen-activated protein kinase, MAPK)i#
By JunZ AR G A (Jun N-terminal kinase,
INK)IH B AIS reit %, LA S0 (5 5 38 i dn 41
H#% K FxB(nuclear factor-kB, NF-kB)iff 5 1
I/ & 6(interleukin-6, 1L6)/1E 514 55 (A fI#:
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SKIEP)3 (signal transducers and activators of
transcription 3, STAT3)iiH . 1X (5 Sl A
F B i [ A S B Al R EMT, 1 LT F
HESEKESYSHCCHREMERBML. T
i, FATH R BTHCCH SEMT I #i A S IS 5
IR T RE.
4.1 TGF-pfz 5 i@ % TGF-BIE Tl K21
EMTH GBI FMEEF 2 H T, HAE
RE GN@EG. F4E0mmbh LER
KEBWEM. TGF-BHRIEAEF 33N F M
7, BIETGF-pHI & A(TGF-B1. TGF-B2.
TGF-B3). WUEHRE. BEESRAEEA K
(bone morphogenetic proteins, BMPs) A & 4 K
A3 4K F(growth and differentiation factors,
GDFS). X821 TGF-BE R 51 5 41l i
KM ZIE R E A5 30, 4R T 5244 2
PN TTAY(TRR ID AT AN T ZY(TPR 1 )i ax
P S A BRIV SR A, X R4 & e A3 TRR
I 2w AL, BE/EEUETRR [ 24K, FEALH
TBR T 5244 J 8 S AN IR A0 4H Y i) Smad2
MSmad3®HH. XM 5 ISmadE H
5Smad4tH B AEHE K =K Smad&E &4t A
YHNIAZ N, I FAth B s R -7 Db 7] 3 75 #E 2 [
ik, SmadfE 5 C& KRBT LU TTEMTI 3
SR T35 Snail 1/Snail2®” . ZEB1/ZEB2P
K Twist® ik, M SBEMTHIRA. BT
£ fISmadfs 5, TGF-pt Al Lt HAh R
Smadf Z B, WHHRhoFEGTPEF . PI3K/
Akt/V AL BN T N R E H(mammalian
target of rapamycin, mTOR)"***, 4Hfi M55
T P (extracellular signal-regulated kinase,
ERK)"*. p38  FIINK ™42 5K 15 &K EMT.
AP A, TGE-BAE T s e s b B
BUE AR . AE MR AR B, At mT DU S
e A FH, T AE B ERE 1, TGF-BfE 5 il i kK
FENLE 1 . W 72 Y2% B B AR TGF-B 140 il T4
JiAE K, (HAEHCCHEE MiFMIRIK T TGF-B1
7K 2T, AT GF-BIRIAKF T &
HHCCHEA MR AL A G, XMHCCH
AT R A F A T K ILTGF-B 1.
TGF-B2. TGF-P3&m#RiARI™. lidxt B4
TP BT A B2 T B R TT 225 R 28 1) JFF 0k 26 23 v gk
AT R IE I EL B R B TGF-B R %
Ty R (1 5 B8] AT DAiF5 5 Gt e ) 90 L v AR 1
T GF- B 9% 5% 20087 1) 2 R ] USSR EM T A
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L IR G — S B K. b4k, TGF-B
{14 S5 30 AR R 2087 A ) Rk LAEHC CRE AR
HAFRI56E: B TGF-BM IR i i B
HEZMBEREENRE, EEEE R
R /DR AR E. /EHCCH, TGE-Bi S
IIEMT /2T GF-B15 = it 2% 308 16 firh J6d 4101 ] R4 bz
PEEFK. TGF-BfE TG SHCCAH
MIE-cadherinXiAH/> . 1234 18 N A1 1R 28
AT R BEAR G, R A R R B TGF-po]
PAS 40 i 4h JE i B 2 86 5 A S(laminin-S,
Ln-5)3E A /E A HEM TR, £ & 2EEMTHY
iz, TGF-BrT LA b ifi /MR AT AR A2 K A
F(platelet-derived growth factor, PDGF)-A#
PDGFZ AL PDGF(5 5l i, i =4z —4>
LA i 98 - 240 PR FOF 10 37 A= i 98 4 P T )
HCCHH it F P 1R £ X TGF-BIE T A4
R 1) 20507 ) 25, T X6 TGIF-B 13 38 ) 2 B0 1
5 1R B8 R 22 e 0 I AR ML AR 58 4
W], fEHCCH, TGF-Bf5 5 IThAE fg (a2
WA BE S5 TGF-pA IR A S I E ARG, 2
LW TR, TGF-B R LAY 8 SR 55
935 WS A3 T R 30 F R ) R R R . Yang 251
RILT GF-BI5 5 18 %t v] LAY 2 7 T 98 995 B¢
(hepatitis B virus, HBV)E i, 724 1L
“F2(chemotactic factor-2, CLL-2) X Z=£E Treg4H ifd.
G PE N Tre g4H A AT LU RExT T8 240 A 1) e s
SOSEREIR, M 32EH C CHH PR PR AT P B ik 75
A, TGF-BME 5 iE st 5 /EHCCIE it #2 i
o AR (1 i AL L 240 B ) A R D,

H T TGF-pf5 Tl B EHCCHI K4 K JE
Wt EEEA, N THCCIRYT I
FEHE A5 XTHCCHH M T G F-B A2 1A S i 1 1
FILY 21572994 #8 f5, w LA ) i 988 1) AE <
AERS BAELY 2157299 1 ThAk IE A F 1T
W PR IE B FCR BR(NCT01246986). £ #
32 TLY21572993697 fa, MK HITGE-B,
E-cadherinfll 7 i 25 [ (a-fetoprotein, AFP)7KF
ST, 5 —FTER T SZ AR BEM 157
LY2109761, A LU I E-cadherini¥i #HCC
AMIEMTR Y, JFFRHCCYN M 112 22 FFE R
A, At mT LA HCCA PR AN N 2 4l 2
V) FR) 55 43 WA A A%, DT 41 1 Fe 8 0 A L 5 PR T
R R A B, ) 45 g A A KA
“F(connective tissue growth factor, CTGF) & &
AR, LY2109761F48 7 HCCAH M Al AH O
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AR AN

4.2 Wnt/B-cateninfz 5 i@ % & LM = 4FH,
Wntf5 SRS 54 MIGE . . 1830,
40 0 1) B AR MR R e 2z
W B H ANk, AR ERBE 197
A FHIWntBC AR (Wnts) M TTAN S [ Frizzled %
K(FZD). H54MIs 7 W WntsiciAZ: & 3 5
Y Hu R 11 32 7R Frizzle dFIAR 5 B i 8 (1 5244
K H(low-density lipoprotein receptor related
protein, LRP)5/6LAHSS & LLE 8 Fif(E 5
T AT A ELAE By 00 RT BSOS 4 i %
BN (W nt/B-cateninfs 5 18 #%) Fl E 28 B 1)
PR B INKAER 1 IEEC (protein kinase C,
PKC)J@ %™, 7 i 7L (i i oy, S FhoAH A
A] DL sk B i 5 iz iR 4 JS. P95 (adenomatous
polyposis coli, APC)EH . Axin. #lHERE
& B -3B(glycogen synthase kinase-3p,
GSK-3p) A% £ ¥ E§I(casein kinase I, CKI)
R AR IEB-catenin W B ER fk, 3t 17T [y
1EB-cateniniz 2 A6 H- (L BE FAE 41 L o7 h & AR
I 5T B-cateniniE NAHMIAZ N, 55 itk LS 38 5 K]
F/THH A -F(lymphoid enhancing factor/T-cell
factor, LEF/TCF)R AWM EAEH, AT
B-cateninflIE Al K. B-catenin A% 5 7]
PASUELEF-110%: 3, LEF- 1 R 2EMT
KA E T T mE R e K BlB-catenin/
LEF- 12 &7 LA FHE-cadherinf{] ik, {{
MPDGFIfT G, W KIB-catenin®] LA 5%
Ak 1 p6 8 AH HE F 9+ HAZHEM T f21°°.
UhAh, BRI B 1208 B R VRS S N T
-la(hypoxia-inducible factor-1a, HIF-10,)i% 5
FIEMTH % 45 H 24E H.

FERFIE S, WatfE 538 B A 2 A+
hAEe™, WHEAT R E . FFEAE. FFX RIS
JHEREEAR T B AT 44 2. Wintf5 5 38 B 5 A5 A/l
P AL (AR A0 2 B e H A T IR
JHF 200 e S8 A2 2 2§ e AR 2 b AN RT /D L A
95%MTHCCHIWntf 5 il 4 CLUE S RN,
ZiE R HAEHCCH R A oA EEE . WA
R 1E30%-70%HIHCCH, B-cateninfE 4 iy
JRAFIAZ W R 3R IE. B-catenindE 40 B A% Y 1)
T IR K5 MR 3 2, Wi AT B S8
HITUE 9. 8%-30%HCCHA B-cateninff]
FE R ZAF(CTNNBI), X2 B-catening R iA
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(o TR, AN, Axinl/228251%, GSK-3BH)
SRAE R 0 I K A PO TR 3 R AL
JFZD AR [ 215 1 /& Wnt/B-cateninf5 5
HERFEHCCH 7 H B0 IO FE B, APCEHED
K% FHAIB-cateninfd TG XS T/ BRH b
R AWML T, R RBIWnt/B-catenin
&5 AR AT B HB VI B HC VIS, TR
BRI R K R OVHC CHERE i 45 B R AE .
FHH, Wntfs 5@ w0 m] DURIE W RES S
HCCHI#EE. AnsonZs V% B, Wnt/B-cateninfF
5 A ANF-x Bf5 5 JF 7 2L (e 2t i e 1= 28 1k 1Y)
RAEFIREL. AEAFE R A2, TR S WA 2= b
% [ (heparan sulfate proteoglycan, HSPG) L ilE
SR PAE 9 W n B0 AR 1 3 (7] 52 4k s i 47 37
AT 2 18] 5 W nts B AR ELAE Y AT LA S R (5
S IRV, Lai " O 1 i RIA R
HElE2 T LK HSPGs EAF A T Wnt3a ke, (2t
S Wntlit {4 & Frizzled SZ R () 25 &, I i 40805
Wnt/B-cateninfs 5@ E. Gao " RKIFIFH A
PRy B LR (HS20) AT LABE BT Wnt3afffH R K 5
HSPGsHI4 &, i/ Z ik SFZD% A2
F] (I TE, M A PR Wnt3a/p-cateninfF 5 4%
53R

4.3 Notchfz 5 i@ % Notchfs 5IHEBAELEK K
B Lggim kA e A 22 A AR B PR R )
RIEHEBREENEN. 2IHBTALE, H41
Notch®2 /& (Notch 1-4)F15/"NotchfL{£&(Delta-
likel. 3. 4Ff1Jaggedl, 2)# & P NotchffIFEC /A
A AARH L 5 i A 1, X 5 4 i 240 i ) 2 f
T s E . NotchfJECiR 5 FUAH ML 24K 45 &
J&, Notch3Z 4 4y- 70 b g A, 8 J5 BTN otch
{1 — i N 5 A3, RINotchIC. B, NotchIC
HANGNHIZ, 5 DNAZE & & A FICSL(CBFI,
Hairless#i#l]-F, Lagl). Mastermind(Mam) A
LA BRI — N sk AT, 4RI
T DR ) R A SR M. AT DR E SR
N otch(s 5@ B R #E 2 A FEHE S (hairy
enhancer of split)Z &, HesHl M & A
(hes-related repressor protein, HERP)'”, Notch
[ Z AR AAT 4i i A EE 1D 1(cycelin DI,
CCND1) S 4 o J& 31 3= iV g2 (cy clin-
dependent kinase, CDK2)"™, it EMYC"".
Notch#)¥#iE th ] DL 7 SnailFH ML 4 F7
£5%4 85 F(vascular endothelial cadherin, VE-
cadherin) )31k, HEMfeRt 7k AL A B4

2135

mza#E
PR G A
B —Ab 7 F, B o
19 E-cadherin
S - R
N-cadherin& &
¥ AL AR A E-N
55 R R G AL
E-N45 4% & 4
W EEMT# % &
.
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