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Abstract: Epithelial-mesenchymal transition (EMT) is a process whereby epithelial cells lose many of their epi—
thelial traits and acquire various features of mesenchymal cells. EMT is considered as an initial and neces—
sary step by which epithelial cells lose their cell polarity and cell-cell adhesion, and gain migratory and in—
vasive properties. Functional loss of E—cadherin, up-regulated expression of N—cadherin, vimentin and ma—
trix metalloproteinases (MMPs) and reorientation of B—catenin from the cell membrane to the nucleus are fre—
quently observed in the tumor cells undergoing EMT. All of the EMT-related transcription factor members in
Twist, Snail and Zeb families mediate the invasion and metastasis of tumor cells by promoting EMT.
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B, B THHE 2 E—cadherin DJREE S LA
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s MR EMT 3228255 i i & S gL A2 0,
i JR & JEe i AR e A EMIT W3 o 1) 5 b 5% 4k
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1 EMT #REME B R EeES

LI EFHE T HE B (B—catenin) I F]
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PR A ) AH BLAE M, E—cadherin 2 i [ K2
200 FEL 06 B0 £100 B AR P A i i A 1 B, AR IR
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2 MMP-9 MMP-12 Fl MMP-13) . [ {5 A FIEE
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N R H, B—catenin 7£ 20 Jfd 5% A0 40 g A2 R 2R,
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J3 B B-catenin TEAMNLTT -HER SR IF4E B8 2 40 A
T AL EMT AHSCEE P 5% 55624, R il J2 A 2 Snail
S I F A B I IR, G G EMT 2%
T 5E & B B—catenin 5 Slug % 5% K 7~ 5 51
Z AR PIR R, LAY Wt f5-5 5% 5 7] LU
fu:pill| B—catenin KT A Slug ik, i
1% EMT #2721, IbAh, 158 & BLTTER B—catenin A
IR A R L S A T R A
2 (cyclin-dependent kinase-like 2, CDKL2)i%5 31
EMT™, A B—catenin BiL 1S Zebl HYH: 5%
R, i L R A B R B DNA B R
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S AR A A EMT 564k, A IR R HGE,
AR5 28 A BRI SR T 7 SR RESE K U A8
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R = B L e = I e R s S U 1
il g A4 1 3 R T, IR S T AT
PR T R BSOS RE . L Twist 25 (15T REAS D
il ek JRE AR & AT T, Snail 1 Zeb K& H
J ] R HCHT AN M AE T [R]A, Twist.Snail 1
Zeb T8 [ 5Tt AT £ 32F 40 A SR A 240 it T AN i
Y ISR AL, Snail 8 115 AT W] B2 A R Y
AR AR
2.1 Twist RikEREF

Twist 2 12 iE - Fh — MR e (bHILH) 25 14 1) e 5%
TR Z—, JB—"HEM EMT AHCH ¢ K
FPU, Twist (HLFR Twist1)F1 Twist AHIECEE 15 (Twist2)
HAT1Z B RITEPER, Twist] B & EMT fE %
P, BRI SR AR B PR L Saethre—
Chotzen Z5-A R 1Y & HEAH DG, Jgg 5 5 1t rh i &
I Twist]l Rk 5 sl LI P %) AR A s .
Twist] (93 FRIE SHTHN N . B VEDP 80 R %
R e A B A A
FODR B LR L A SRR A i L sl Sk 350
Jeri JC SO - 24 6L YRS RTINS A S AR 11 I S 1 R A
Kl Twist 7E 3 FIZEAIAY EMT H 5385005, IF
FEIRE AL i A P 235 Bl Twist /& E-cadherin
BO%E SERHE Y, X N-cadherin FNEf1% 2 1 BO%: 5%
EIEFAERP, BRid Rk LIAh, Mgt f& ek A (an
Twist1 R JE 38 H A0 5 AN [ 28 280 1) g
RIEFAI, Twist1 FEH 5 2h @8 H 3 2 E
PR F L AR 2 —, 0 Twist] FERJH 3+
B B R AR —E 5 Twistl B9 mRNA =8 H i
KRR Twistl 3o 238 15 HE IR J5 2 - 1 HY 5k

APPSR . Twistl i Fik 5 RAE =
S A R I e P B PR IR L 5 e A8 B o 5 B
SEIEAADE, W5 IR AT RCR IR . MR Rk
FAS RS 2 0EAH DG . R, Twistl AT BRSO —1>
ZWUEE UG AN R EYbrd. HEl, #45ied
eI PR E B R AN Sk
HUE A5 B AR R IR S R A
HU9m R ORAT T UESE; [RI, ZH B 2R AN S M R ALY
WFFE 25 SRAAARTH Twist]l B RAR S HI7E AR,

Twistl fE N5 S5 307, BT 25 Akt fF
S S A 5 R PEF 3 (signal transducer and ac—
tivator of transcription 3, STAT3)\MAPK\RaS\§§’ﬂ$
EEJ[,/(?—,B (transforming growth factor-8, TGF—8)
A Wt 55 ML B U A5 5 08 15 5 5 i
PR, XK T kB (nuclear factor kB,
NF-«B) . JELER 2 1 52 /K34 B (tropomyosin re—
ceptor kinase B, TrkB)F12& [35] P2 A7 (A e Y 1 -3
(steroid receptor coactivator—3, SRC-3)F 4 M5
o T T g 1) R S T AR E b R B R AR R
Twistl 2 F ¥ E-cadherin 1 I8 N-cadherin 3&
IBTAERE EMT A 4E; 1E45 B AR, Twist 18
198 /> E —cadherin 9 3% 35 F1 3% A0 vimentin &2
MMP-9 1) 335 1M {2 i EMT 3E 7 5 20 ffl 42 52
Twist] TEANMIFE A LS K AR NS R Z81E
PR A BRI A AR S L AR A e 7
s B 22 SCE PR A L ZEFLIE P, Twist
Z: 50 IR AN AR BT Twist 78R
20 i b F IR B, (HAE SR AE T B0 J5 0 4
HERE AN 2 R, BIFE R, Twist] fEh—
FFEAE T Z R IR A0l b 5% sk 7, 2 50 &
JIfIEE R s A LT TR G LA A B A e e 2
R i 2411
2.2 Snail FiREREF

Snail #% 35 K ZE R i 51 AL 45 Snaill Slug
(Snail2)Fl Scratch, IXEEHE [ FT#S E AT SNAG 4514
B E D 4 DSTHRETERFE S5, SNAG 544 15
X T 1 BT A% A B H e P Sy BELAB W ) A
AT BN, Snail Fl Slug 27T 06l 4wt E-
cadherin (1) | EZARICHEK CDH1 (93535, HH1Snail
B4t 72 IR B E-cadherin FE10H K, o] B
FEANH E—cadherin A% st A5 5 EMT B9 &
ARSI, LA, Snail AT 2845 A0 B SR AR 1B A R
RIS EMT A48, 3 i EMT B35S 5
JIF e 2 A A DG 1 A A PR AR T AR e g R
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Snail 1, A] £215'F E—cadherin B84 41 Zeb-1 Fil
Zeb—2 [FRIK ML E-cadherin (95T B 1]
RSO, LEFTS BRIE A R, Snail AUAEDE 5
TGF-B M HAEH, M HHLHES 3 2 A K K F (epi
dermal growth factor, EGR)MIEAEH], T I AZEH 4
MHT)E T (human leukocyte antigen, HLA- T )f#)5&
K0 i A R g A s e AR A AR A A
Snail AYZIAI 2 5015, i TGF-B A EGF {EH &
B HLA- T 3K 89 T8, K] Snail 78 HLA- 1
Ay R PR b A A O HEE L, Snail 15 5 EMT
FELPEI L ML, $E R Snail
AP EMT, ARTFEINN, Snail JE 907 e 4
BB A BCEARI, Snail 15 235 55 b e A
e M T 22 ARG, C N T | g RS IDE R A
RAUGFRE™, HEAR, Snail AT DAFHSE 2 Fh e ()5
ity FOAEAs R e 25 T B 1 (lysine specific
demethylase 1, LSD1) #1812 L ALEF 1/2 (hi-
stone deacetylase 1/2, HDAC1/2), Z 4l 2 5 %)
2 (polycomb repressive complex 2, PRC2). i %t {8,
FL B F & R N-H FEFEFL W 2 (euchromatic
histone—lysine N-methyltransferase 2, EHMT2/G9a)
FNAE B ) K 5 [7] 5 ) (suppressor of variegation
3-9 homolog 1, Suv3-9H1), Y F E-cadherin %
T L PR R 27, X Sl D ey B2 DR i 7 PR T
SY AT, SRS 3+ X DNA AR A &
() DNA B34k . BHIKT Snail 55 126 YL (6 7 161 il
2 [0] B 2 T RE SR TR EMT AH S 2 i 4 B 1
AT ORI S, BFFT K B, Snaill (PRI K254/
G BT A JE T AR RS T 41 B (cancer stem cell,
CSC)F T F P,

Snail ZEAY S — 51 Slug 78 EMT it & 4%
HEAEM . TV Slug 1P AT = 5 1 L s 4
BB RS L, AL PT RS e Mt ] 1 5L
I 9 2 P B SR A SR A B, AR Y
FUIR bRz AR Slug 38 R LATA 5 4H 434k, 40 i
A IAVERNFLAR T MRS o X 28 Slug fKifi S FE T
BIUE B e LR e e AL 2 A JRE  WF5E 2,
Slug 2 B (4 I A B FE AL 1) 05 5% s PR 1191, Slug
REAZ I P53 475 %) 48 ) T 5 9 i ik e 400 i
18T 2L, DACTI el e g 00 5 A SR s
RIS Slug T 3G N7 96 /) Bl b33 200 i 1 i S ek
PR, Snail M Slug AN E-cadherin 223K, T
HEEMAGEND . REEREOMBEN 1R
ik, b vimentin FIEF M & R R IK, NTTE AL

SEREAY EMT RBEF1 B EMT RS, Snaill 1)
FEAERE TN MMP-2 1 MMP-9 /) mRNA /KP4
P EMT 89 % 4=, Snaill F1 Slug 3t [7] #7225 &
MMP-9 [ 34 AZERE EMT SR, SR, TR
A Snail Z %R 5 ) Scratch 78 EMT 3 #2 H JF K
s TE  (E
2.3 Zeb RIFHEFRETF

Zeb Kt (Zebl Fll Zeb2)i—4 HATFEFR 454
B s R 7, il R 8 E-cadherin DA 5% %
F2 ] B3 BRI 3 e 10 i U 20 UL O3 1 3R 35,
R A ] SRR O AR 1 BT AN vimentin ZFESE 1
N-cadherin Fl MMPs #5815, S8 F Hz 20 M A
PERFGE B, F5 5 EMT &4, {4 i i
F N2 MR A7 R it B o Zeb et 11
I SE I RERS W 2 RME 50 T B S Sl AR i
i, W50 FREREHE A ETH T -1
(hypoxia—inducible factor—1a, HIF-1a)  B£F4E4H L
H: K Al - (fibroblast growth factor, FGF) Jil 5 Z A
KR -1 (insulin-like growth factor-1, IGF-1),
M/ MR A K R F-(platelet derived growth factor,
PDGF)3Z{A Ras— I /M5 51855 Vi 2-Fos AHCHT
Jit 1 (Ras—extracellular signal-regulated kinase 2—
Fos-related antigen 1, Ras-ERK2-Fral) ,NF-«B Al
Janus ¥ (Janus kinase, JAK)/STAT3 £ HLTGF -
B/Smad \Wnt Fl Notch Z55 4% i Aa™ 3, (et
XoF B JoR SR8 2R TR PR g ) O g LR |
=1L N NSNSy RN SR TN
I R IO g 25 e O I v, AT R B ik
Zeb B [ TTREAE T 8 20 it 9 4= 22 A A% i B
TG A UL UNE Bl 15 AL Zeb 1 BEIA
LA B T e R A e 7% . E A FIEaR
8, HEEEfH RNA (microRNA, miRNA) 41 miR—-200
miR~183 1 miR~203 FE il ik 75 4H i 1) T 20
FEPE, 1M Zeb REASFFMXLE miRNA AYZRIE, MM
ST b 240 L 0 T A R

TE 7 B B A6 Z g b, DA Zeb2"#/Snail2b 5]
Zeb1"#/Twist 1" F XA A DG 5 e B2 1 11 E
JEAHKS, Zebl o FiK15 e AR AR B2 52 T AH
K, RO b B AT AR e AN L B AN o Zeb1 A
o EMT AHOGH: SR, 24 ik EMT 1 {2 2 e
FR) A R AN R, T 5T W, A I e FI i 51
JRIE AN e, Zeb1 A2 T Notch FCAA Jaggedl 1)
FIBIF AL miR-200 #YF 3X M35 /6 Notch
TR Sl P TEMIE AN D, Zeb1 W42 R
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Fig.1 The molecular mechanism of epithelial-mesenchymal transition mediating tumor metastasis™" 3 *!

Notchl ik, MiHEP T Jaggedl MIFRIE, XFL/RIE
ANFEZERI NI AL b, Zeb1/miR-200 A DA
A 3 AN [F] A AL >R 815 Noteh {755 5 53 10,
BEAR, Zebl P i 40 A S5, 5 Jbdes 200 B i
TSR R 2454 25 D AH OGS, 20 2 11 2 S Ak g
I FAT LIS FE Zeb1 W5 EMT, F R AR
SR 75 VG At YR (AR 24 P00, AE BL R AR, Zeb1
LTS DNA B8 52 s 48 ™ A iU Bk imi s
T EMT B &A% FERMRIE 1, Zebl 5 EMT F14H
MR AEREAROCE, FERTS AR AL, Zeb1 (3R
KI5 46 BLAR VR A O,

3 HiE

EMT J2 R Jify % 1 40 BRI 38007 3 14 5% B 4
MLk A, AR Sl A B R 2 M 5 78 S fr 2
AR B ML R sz B AL . EMT {5515 )
IRAR, oy T URENLE] MR SE TR E . VRN
AL AL 1 OB B, EMT 76 Mog 2 8 L i 43
G R P e b C =i X (S AN D bSO
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