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4% % [EF Snail BI{ERHLHI KX HEAEIEI e

HEE X2

L

GRAbRME K22 A RI2E BT, W /RIE 150030)

WE

Snail AAL fAT R 94344 R BT, LFF D RAERRMNEH T +5HRT.

Snail BB KAxR N AMEREE K. PERGK A . FPRBEA. miaiE kT . @M BHAE. A5 R34k
K EBERAGREFAERFEIRLIEETEMHA. 2t Snail 493t —F AR, AT VAE 9 Snail 22 K
M EVE R AL, | LT VA AR A Snail A8 £ 6 AP 4 T RS IR AL E 2080 A,

XHEiRE

Snail 24 Snail FKIKAIEE —MEG, BHERER
RN, EFRERE RS RER REEEE
. BEfE&IL, Snail K RIEST TEVFZ M E R3]
Wb AEAE . RS, Snail XK IKEIER
NI jK: Snail K& Scratch K k. FHESIYIH Snail
FEBFEH AN KT, Snail 1 Slug. Scratch E%H R
¥, EAWSYRAEFHEISIYME R TSR RE
EEINRE, LRI TR LIER ces-1 Z2HF
WERRFE. fEFREF, BT Snail 1 Scratch, Snail
T G TR IR 3 4 ) At P A AH SR ) B4 2R 1 Escargot
F1 Worniutl,

Snail F AL 72 i B A BEFR &M B 5 % R F .
X R E A RUNEN, BEEH 4~6 1
PEFR G5 AL 1) 1 B OR ST R PR 5 R s X 35 25 A8 1) 2 ik
R AN X 3, Hrh Cys-His(C,H)EEHR &5 i) 2 4
KA 2 MAERIRER S Zn> ERACE, W]
LLig i 7 714 5 1Y DNA E B R R IEIERH . BF4aH
2ABHBA. 1D o BIERER 14 DNA &M
R AR AR b X A . BRI RERM, EA
- 1) Snail 73 HAF7E 2 MR IR S B IER (GSK)-3B TR +F
{7 53, GSK-3B HIBEER1L AT 35 Snail S € F0E
LAY, Snail A SEEER EEFH CAGGTG #%L»
WEFHIM E-box ERTTHEE, MiET HE
k. M4G 3 E-box 5, Snail FKIK R 78 Y%
FHIE 7 R IEAER . fEEHESIY)F, Snail B
HE AR T8 X I8, IF B T 2 R
K3 ) — AU Snail/GFi(SNAG) FITHFEX . SR
Snail /> SNAG Zh#EX, 1HEHIHISIESEZRER
% 45 A B H (carboxy-terminal binding protein, CtBP)Ff
WAL,

Snail; ¥¥#E; LRAIAE - MIFE MM, MR L, MoE k4

REMHFRELYH, Snail KK HA (L4
IEBMIERH, HPh a3 bR g/ - 6] 78 )5 40 i 4% 46
(epithelial-mesenchymal transition, EMT). fE&‘E
EMT Hid 2o, 45 X3l b iz 40 B DR 3Rk R AR
WREA, Hh E- #5%5 % 1 (E-cadherin) ) R iE4LL -
RRBEHEMD, KA EMT R4 i 2K 22 40 Btk 1 A an
MulaliE+E, AMAM TRy K AR AR, AR A3
BT, " LR RS T SR IR BIAS R 5
fiz. EMT LA=HE B 25 085 5 R T IE R G K
B HRER A, W T . AR IR T AR A
HAERRELRE, FHEREY . 0 E&5%0
W REEREENEM. 2808 MIRGT
FEAxKELES, EMT Al # Snail AANRI&1215 3
Ja3. Snail fEXANIREF KIEZCOEH, hiRA
6] (15 5 18 2%

1 Snail B$EEE

E- S5 ¥ /2 Snail H#AEH ORI A,
Snail i@t EEANHI E- BE R ANERE, B LA 9H
A R TSR M. E- 45505 19 2 SR Y R S
FEBE B —— $5%6 K [ (cadherin) K FERI R, AT LA
W Ca™ KA I EE A, AERE . MR
WFALRTE R ETT R EEER . FSEYER E- 45
FEOMMIINXESAAHEERE, RN ED SIER
HH(catenin) M EAER, EFAERAH R A
5L R MM E AHERE. EFSIEIERE
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L, E- SR IRE FIAEEh Ak, ESREA - %
N G 2 A YRR 5 VF 2 9 BRI PR 1E AR
KW, 7F Snail Rixdfad, WEMEE- SEEAN
JRH)F & & i LA 41 2R H3 AT H4 . Snail X E- £5
FhAR 0 B AT a8 Ot M % A(trichostatin
A, TSA)MCBRARER. A RRSMSCIEUER, K
1T Snail ) SNAG #%. /)M Snail 5 HDAC1/2 F
HANHIY) mSin3A WERE 77 THIAMEIZ &Y, M
T 28 e 6 3 (1) Sy S A5 A SR E- B F R R
jélS] o

Snail & Ji7 3 B0 LR 40 Mo [BE R A A R
BT 0BG BB IOBR, R 0T Rl R B IR
HIRKKI KR 76 MDCK 41 e, Snail AN T i
E- #5%5%E 1, i8] FiM claudin-1. occludin 1 ZO-
1 2 BRI AMERIX . 5 E- 9586 % A #Y Snail 7
#1677 AL, occludin (R VK AEAE B sk AKF,
1M claudin-1 F1 ZO-1 FHHIET R A AR B H UK.
HAR/NRAIA claudin-1 )5 3 F X 38 # A A E-
box, {H claudin-1 ()5 3 T i& P HAZ Snail id Rk
B2, SR, Snail % claudin F & f H A R 52
claudin-3. claudin-4 I claudin-7 AUFMHEIAN K A AE
BEVEKCE, i Hoo] LUMEIE AR E 8 FiEtE, A
I mRNA £1X7, BARIXLE claudins # 5 A E-
box DNA 741, {H Snail 3§ &1 1IN HINLEIEH BT A
i) o

FA, CRBL— FR%) Snail BBk /] #1713
fb#EFE K . Snail 7] LA R YEMFRL 8 F1(desmoplakin)
b B2 ET A 1(Muc- 1) F1 48 fif /1 52 1 18(cytokeratin 18)
% P bRE Sy, H-FBOBOY & A (vimentin) FI£TE
& 1 (fibronection ) 5% [A] 78 40 bR & 1 f1) L B E
RN, RO RN, 484 & D 24 (vitamin
D receptor, VDR)®UHI p21/a] g /& Snail #JHi 1) ¥ 3E
(K2 — .o 7EIF 9 a0 MU ORI s 740 B bt e, Snail
(3% Gy T L 8 3 5T 4 8 B A -2(MMP-2) Y R [A]
Fik. R, £ MMPs Z K KR G 8 7 X 80
AAFAE E-box G5 AL s, FrLL Snail 1R AT REAS & H #
YE T MMPs RI¥ 5% .

2 MRRERSHRRRERE

AL R H,  Snail 76 /) R IR PR RN R
fhid R EEEM. EERS I, Snail £/ K
MERGE R A L R Bomkik, MEdE
HIRAL AR B RIE . sh, ERFENDRT

EHRHRAN R HRE . ARG TIRIRR AR,
TG Snail Fik. HA 4 HMBERLCHEBOEMEIE
HIMREIRG, AT E PR Snail F)%f 7 &
K02, Snail AU P-4 ML T AR R U, IR
BAMEEEFERMAREREH TR, KL
B RAY A3 Ab K B Snail AN AT B 11240 140 S
RAZET:, NATRHIE{E AT R # &R, NmH
F TR ANE, S mER IR, A, H
T Snail ZFKI& A B LA 2 Al Mo Sh B s 0, JF A
MMPs FKJik K 7 72 M BaE RK L R b R 4555 B BAE
FIUs1, Snail 7] #EHH A MMPs %53 RAH G F 1%
ik, NERKERSED REEZEEH.

IR K AR, HAEALARERE
RS A OB I R IZ sh B DDA oG . TR R 2 AN
PRI 2 B R R I & B R 2R 1.4y )= 91T 8%
MmMERK . B2ZE2HEMT Bah3RTH, ¥
B 20 P e $t i 180 78 A A, 38 Ik A AR I BT RS
T RAE Sl 2R . 70 B A AN RO R R kAR T AR
i, Snail & T EKEMIRAREED, &
FIRA. PIRE. B, S s R 2 40 M 55 .
I HEKAE EMT BIX I, E- HF#EHRRIEZE
e,

B TER 2 30 4 B A Snail [FIYEZEH, Snail
RATRefrix Lt MR Rk B AR T R AR
M. EMRORBRESERES, E- SEFEAN
TR FHRZAEAANBIETEEZE. Snail ZEHE 5|
BrE, /DNEERRZET IR . XL ia T E-
EEEARERE, FEPHEM YR LR 40
FIRFAE, 4 i B A AR % 40 B TR A7 AE 6 1 4
&0n, Kk, 7EREE B Snail A]H0H] B- #5% &
HMEIE, xRS RESES K EMT i
FEAEH. MK, Slug B Snail &% 5|5 EMT
HIVEA . fEES, Snail A1 Slug &K A& T = M1E
REBATA BT, BN EASETRY
BARBE WA, (HEXLHERIYTE NS
Ho et R IA Snail, T IX L840 il 1F 2 F HESH PP 2 IR
FEREIAL BN, R, 4 4 Snail HEF KM R
(snail. escargot. worniu fl scratch) &= Z{EME R
iR FRIK0, BITMAFRERE, KRR IERRKE
F % worniu 2 509, [FIt, Snail KK HES)
YR AE MY R IIE 3 & Kk B IR k%
43RS HIER

Notch{s & M EMAG K &I BA € #EMT
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MEH . W FLEN Y P AT 4 A Notch 2K, 73714k
1 4 A~ B X5 RS2 AR 2 19 (Notch 1. Notch2. Notch3
J Notch 4). 2 Notch H %45 H A 445 & 5 AN
A0GE Noteh 5 Sl 2%, I L REISH) Notch A
X (NotchIC) ¥ AL T A M N, HERKETF
CBF-1(C-promoter binding protein-1)/ RBP-Jk
(recombination signal binding protein-J Kappa)4 & i
TR RIL, 3 Notchl B H AR 1% 5% K 7 RBP-
Tk RAZH) /N MG E) 0 AR 8,  §/b Notch 15 5 1)
RRG S H ™ B O RN Snail RIEGRI . Lo IE A 4
JHLIR) I 3 52 5 ) 00 St o AR A AL O R IR R B AR e
EMT (K. 7EXE Bk A B2 (pig aortic endothelial,
PAE) 4} 28 FUEF A= Y /)N B0 6 F) RS £T 44 4t ff o
Notch1 {#K#i I RBP-Jk 7] LA#GE Snail JH 31721, 5)
SAEIREFTR W], AL b R iR 48 il Ras mT LAFE A
Notch Eiifor 7 A%AEM, tHEEHIE Snail J33)
12, K4 Ras A0 AEH ¥ EMT, FrbA Notch
G ONER AT REAL T Ras TUE, AIETS
Snail FJ#EGH .

LAY T IR E S 2 — AN R AR, A
— Z A R 48 M S MMM EMT. B
AERNE,  IEAERE R E) 5T 40 MR rh 2 L 4%
(midline epithelial seam)f#]— %540 ffg WV #¥4K 15 /¥ Snail ,
Al MR E- S5 EE AL, JFRTLUE 3 EMT d 2
PR H L, IR B BOE R MR, L
AT -B3(TGF-B3) 5Bk /N R RG T, 7ERS AL
R RIKMFE 5> F TGE-B1 HEIE *P I L 7 (medial
edge epithelium) 4l i % 1A Snail, Ff H X4 fuf7
R, MM soh Gk e bR,
KEBIY IS, sk, fE MDCK 4liffi, &
HFE 53 S AL R 1 O (MAPK) 13- B R 198 1 1
WIEE B (PI3K)7EPE, TGF-B1 AJ LU it i3 Snail
JA B FiEME R % Snail R, BLBIE EMTRY,
7E B H KA K 4 (hair follicle morphogenesis)id 27,
TGF-B2 7] LABE B #15 T Snail ik, HAEHIE Ras-
MARK @24, 1E4 TGF-B R XEIIfE 55 50
4, Smad3 542 5 7] [ 11 F B /% 7R 4 4 BH (unilateral
ureteral obstruction, UUO) T 5 2 1) & /N8 (8] R 2T
#E1k.(tubulointerstitial fibrosis), AR EMT?, A
FHLLE df R AR L 52 1a) 1) 78 B0 1 TE A R B S50R 20 . (E
AN FR ) L A, TGF-B2 Hitkar LU A
Snail Kz HA - B briE 5> F &1L . Snail RIEMTHh
Al Smad3 REERK, HEEMT ANREEE T,

[A tb 4% TGF-B-Smad3 1% 51 #% 1% T EMT (it feH,
Snail J&—/N B HAVE AL F .

R 4 A KR 1 (FGRYfE 5 10 J5 i T i it
HA) A IR 2 RS AR A B (patterning) isd 2 Ho b & 2
EMH. 7eli4, FGF 5244 1 i #4 Snail Al E-
F5 LR Ik KT EMT M iR 2 IS R A .
7t FGF 244 1 AWM /NREA T, 215 5% )5 Wrt
Snail FJFRIE T, MM SHE- B EAMRELR
Ho RE Wnt3a RIETREFH, H Wt {558
PRI RO AL A A R S . R RIA T E- 5 E
HEEEABRAUEENB- EXREALE G, WF
Wnt3a FIRIEMTS . Wi T E- FFEANRIE,
REMB AL JR A AL IR 53 N IE I Wt B 14061, Snail %} E-
5 FGE R 1 RIAA A EIYE A 5 FGE R Wt {555 Rl %
Z I SE . MR A Wit {5 530 B 05 T A8
Mopi ) B- R A, MM fE I nI LA TCF/LEF #%
KEFEE, H— A A S U SR R R A
SR, KPR E- S5 A ol B- IR E A AA
M E RS ZEWh o e FoRE, E- S5 E
HB- EREEESHIAT S, FESKAF LEF-1
—F, #ATE B- EXREAEKERNEEY, I
SEAMEIMRAGESE. BTCL, 76RO R
J7 4%, FGF5 5l 4ERF Snail Fik DL KX FFIK E- £5
FEAMAE, AU EMT Frb 2 4 R G40
MIER, e R Vs B- M & KR
B AEMEIERAR R, MWMfEd Wnt 55 . &
IERIBEFR, Snail &H B- EHEAFESE, M
i Wnt {5 5t a7 LAEEE Snail, 1% EMTI28, X4t
5K, FGF Ml Wnt {5 538 B 71/ B R T B
id e 5 Snail M E- 85§ AU VIMKL, EMIEA
A A0 R R T R Pk AR .

3 MERE

i 988 2 A ) 390 1 B A 2 — 2 R 4 P 2 )
FE RN, 3308 40 AR N 2 B I 428
A, 4m#ITy 8. KEMSLEIUEH, EMT
TR b B b9 1 B AN R e R A4 AR
F, Snail /L8 4 o] LLSTE EMT. Snail ik ()1
IS R a0 AR N R IEMI . £ 2 BUR A
LA R O A f s . LB . BRI . &5
Wades . PR TS I A 2B 2R 2500 2 8 HH I 40 g
A+, a7 LI B 2 Snail A1 E- 455 8 A fUAE %
RIEK R,
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7C 2 P V-1 B2 i 983 41 Ffd (squamous carcinoma
cells, SCC)&', Wnt-5a 7EH+H ¥) HOC719-NE,
HOC313 s{ TSU s Rrh K& K&, [N EREE
Snail i, E- #5558 F1 T A 8] 78 B4 b & 0 1
—— W EAMRETF &R, Kk, Wnt-5a Fif
J57 5 3 (1) Snail #ak v] g & A2 i ~F 1 5z i vk
AWM E S —. PS40 R SKOV3 R
OVCAR3 1, {EEREFNIE S 25 T 40 4 Mo b 55 &
T, WHAFHEER E- 55 E A mRNA A AR
HIRIEFEAL, JEFEREZE Snail mRNA fIRIEKF L
PEBN, BA -HIF-1o A4S -Snail- £5 8 A R 480
HE A A B SR 1) 2 1 IURIRIE LS A T B ) O
. Fujita J2HESE, FLIR L4004 MTA3 1ER
— P T ME B 28 12 1 Mi-2/NuRD #5318 &
Yk sy, fie AALER M & L BHLBE(HD AC) MM 1)
ML E A Snail F% . TEMEBLE ZARER) BTN
LIRS, ER FIMTA3 HI6k 2k 58U R340 H| K+
Snail )55 &1k, M EE- #5558 H IR A st
K, AF LEAGRAERERFRIADEALEELK. &
SR MTA3 e S H 8 BT YR A R RO T ER
e PE, SRITLLT- MTA3 JE KA 1 ER ELAE0E,
KB —2erh ] [ F VP2 ER J&, JFRE Mg
MTA3 [FFE R RIE . X —&5 B AR T #EF ZE A Snail
RIEZ MMM X R, FFIAK ER M FERATREMEHE R
K.

1ENEE T, Snail B4 T4 % D 2463
B IX I8 3 A E-box KABUFF1, BT LA IF B
10,,25- 24 E % D3(10,25-dihydroxyvitamin D3)28
PR E RS, BT 10,25- B4 E D3 K
LT LM E- BE R CIMRIE, BT NS s
Bt fert, VDR A SNAIL 3k i P15 &5 T
E- & AMREHT R AKEEZ. Zhou F2F|H K
BRI RIEW, Snail 754 F 2 > GSK-3B
FIR Sy 3607, AT LA A GSK-3B HIJEY). #ik 1
2 AN H BRI BERRAL Y B-Trep SIRAIZ E b
(ubiquitination), Tk 2 W& 4 N2 R BREIEE I
LRIET 1 DA ML SN IZ (5 5 (nuclear export signal,
NES), A% Snail [ E40 f A7 o 8 b 75 A 25 44
SEHGUER, #% N GSK-3pB W1k Snail fRBA 2, {E
uF Snail ¥4 B 5. R, HLBTA #) GSK-3p
FRALISEAR 1 S B-Trep MRS, 46172 ELIHFE
fi#. BAh, Snail ¥R ER A6 E 40 Ma 23 A b el 55 48
JRLAS 5 AHE I 40 B AP R BT BT PR 533, thtk el WL, 7E

fhdR AR, JEESRKE LARAE — AN T 4l e ok
BRI . A RO Snail KA.

4 YMRETFETE

WFFCUER,  Snail B8 S B DR 76 115 4 M A A7 3T
JHRYE—EMER . g )sih, CES-2 Af
LLIHI CES-1 Thiig, M6 4 Mgt o0 (X1 EGL-
1 3 A735 S K CED-9, JHff 4 st ©- 8 11 CED-4
FICED-3 ifitk, SEsh&castr. sl
Yrp CZUE R, Snail A]DLBH 140 9 S5 5 9455 40 g mp
CAFRHT i T A A7 B 7 IR R 2 58 el A O 1245 5 B 2 )
UMIFET0, KRG LI 40 B 7 TGF-B A4 1 it
NEEFERE, KB AR, HELP A4l
HOERE AT 735 T oK, HEREE Snail IR IARY, (AL,
Snail #8 5 MR B B TR A BUIE TN R HEAE R

5 Hithzhge

7 R SR B W T O RE b, 5 804 B A K1)
I TP A P 8 P Bl AT 22 9> Z4 140 . Tribbles
e P2 SR 1 AR BRIER, KT Snail D) RE,
fEf% R A String, 1M String f& CDC25 i i i (1) [7) Y5t
Y, Ry PLFTFR. KL, Snail offE
YE KA 225y 334008 F . Escargot /)N LI Snail 2
5T —SA R A5 R, Sorb A8 Fg ik A A
. /N ERETE AN R AR AN, X P R
F9 AR AT LA 40 o AZ ) DNA &4, Snail %747 H.
X AR R IE TSI R JZ . (/N BRRIR T,
WAFAER 1) Snail FIAATAXFREIL . H Snail (1)
R AR A B R XS R, AT S 300 A B A B AL
%, Snail W] HEME N TGF-B #B K5 i1 Nodal
W0y T Bl sk IR F Pitx-2 B L3iE 0 1, AT AR 449
MHLAAR X FRAEH « HoH Pitx-2 4~ /> bicoid [F]J4
BEA, ST A MR R R SRR FERk
PRI R R BB L A R, AFAESR L EMT
() —SERFHE, 040 fE 2L AR R EL BT R . AR
LM SO AN K B PE R . i B
7R B A SZIGUE B, Slug AT LR Y5 76 B2 Bk B4
HHEHT AL AR EMT AR g0,

Snail 88 KK 71 A [F &8 2P b k4535 A
FREMIIhRE. EAHEEURERE S, RARCKET
T KEA X Snail {5 BB LR HHE, HILTZEIR
ANERFT Snail BF S A KERNLE]. #1T Snail
H5EZMESHEERERR, WRINHXS FHIR
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%, #—4HH57 Snail 5 Snail B F KA 72 2 4]
XK F, LAK Snail i RSB, X THIE
WHRRENREUARESERAEENENX, ]
A A R TIHT (P e 98 VR T SR B 12 R BE 1R R
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Abstract Snail is a transcription factor of the zinc-finger type as a negatively regulator, and very
conservative in different species. Snail superfamily plays important roles in the physiological and pathological
progresses, such as embryo implantation, embryogenesis, carcinogenesis, cell fate determination, cell cycle regulation,
left-right asymmetry, wound healing and so on. Further study on Snail not only illuminates the functions of Snail

superfamily, but also offers theoretical foundations for exploring tumor therapeutic strategies.
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