o ] i e 2 5201 1489 H 45 1435 55 9 Chin J Lung Cancer, September 2011, Vol.14, No.9

DOI: 10.3779/j.issn.1009-3419.2011.09.12

%% 3% FFSnail 5 iERY_E B 4 REIE] B L

Fak LR
[

|23

HES] R7342

% A

SEqp woks
e B

Transcription Factor Snail and Epithelial-Mesenchymal Transition of Tumor
Lin LI, Zhihao WU, Qinghua ZHOU

Tianjin Key Laboratory of Lung Cancer Metastasis and Tumor Microenviroment, Tianjin Lung Cancer Institute,

Tianjin Medical University General Hospital, Tianjin 300052, China

Corresponding author: Zhihao WU, E-mail: zwu2ster@gmail.com;

Qinghua ZHOU, E-mail: zhoughl016@yahoo.com.cn
This study was supported by the grant from National Natural Science Foundation of China (to Zhihao WU)(No.

30973384).

R AR fE AR, g R AFE T R 2 & R
RS . MR 2 — T B AR, EEE
FhEER 2 HIEER, AMUURBEER S, B
£ R T RS 1 1007 8 9 il [T SR RS (SR
—SETE iR & T A AT B DR TR g 2H 21
HOPTIEOE L Ao TEnT BEAT (i SR IR A A/ B B A
FH o T A 352 108 R B B 2 T 5 200 RS R S 1) S i
SRR, KSR R >R 2 BUR IR R B A nIVE AL
S Rz gniEa Bifl (epithelial-mesenchymal transition,
EMT ) -5 g 200 M g Jsor 42 28 FIs b e 7% A3 A 5 VTR G
A TR T A MRS B 43 TLEEMT o 1 i — L
WAMITFE R R X0 T8 7 i & A= K S r) AR i o1
AW AL AR S, R IE R, hME
RIT RGBS . iRt T B

1 EMTHEYHES

EMT/245 AR b R A e o BA T Shg
Ty Ta] S A M AR AR R AT R R i A, e RO
TR IRNG A L SO Y b R AN A A TS
UL, WP IR)E LU RIS TR A . EAETE TR
ZA AR R . R R AEEMTIY, b R AR

AWFFE 32 F K A BB E (No.30973384 ) BEH)

FREE A 300052 K, RHEBERIE BBEBE, KIETIRIIAT,
R R e B IR R S S e g (Il IR
zwulster@gmail.com; Ji3i54E, E-mail: zhough1016@yahoo.com.cn )

= ==

e tairr, E-mail:

Bl ge S BN G o 2 ] O SR RS LY e LTI
WL, AR R AR PR e A A SR (ER
JEMPMERERISME | BOE R AR N RIE ) B34, ol
Mz B 8, PAHE SRS I T i, A
PR FE AR FIEMT R, BRI ASEREMT,
LT 11 A s A T, AR AT — 2 | A
AR, LR BRI B B A M A R . S S8 REMT AN
RV, 0 2 ] PR B s R B g (LT
IRAFAE, M E SRR B RFRIRMER, HARK
(AN R AR TS FEMRII 228 SRS, EMT
FIASEREMT R BB W] R A

2 FEREFSnail#) 9 FEEHFIINEE

Snail ;& 4E R M BHE R 1, J& T8k H 7
I Snaili AL o LA — YR AE R FP i i, Snail
5 1) ARG 230 B . Z2ES% 5 B-cadherin
Fiﬁ]ﬁ?émo Snail F % A G A 35 Snail 1 (snail ) | Snail 2
(slug) FSnail 3 (smuc) , WIFEFHESNPIILIZIE R HE
FMERY . FERRIR A T, Larae 5 HiAR 75 Snail 14 311354
T bR AR AT [ ] e S AR A A IR R R R 2 R 22

Snail G I A TE LS RA TR s AR e, th—1
TR JEE DR TR R A S R — 1 g B T 78 ) 2 B A S #
A I A 25 b AN R] T SR A h ] P-Sw AR IX . Herp
C-A i 5 416 CH B I BHEDNAZS & Xk, AT LAY
A E-box (CAGGAG ) WRBITIFAIAs &, B IHER

B PIABEER— e, al e A 2 5 TEDNAK

HRERERERERE
www.lungca.org



* 750 ¢ o il 2R 52011459 H %5144 5591]  Chin J Lung Cancer, September 2011, Vol.14, No.9

WL, PRSI CH, S8 TR

ChengZ5" /3 #r T FL IR 459 F E-cadherin 2k 15 /Y A
AL, 2 T Snail #E A JEAV Ji o 23K -0 7 T Snail 1)
#RiK HE-cadherin /D 8 H A ¢ . Snail 28 I K Ui Y
SNAG i 3% X4 ( Snail Gfi ) J2&Snail i 4% S0 7
SRR, ComijnZE ST & B, VIFRSNAGIX I f) Snail
AT M E-cadherin i 2 T 197E M, RPISNAGIX I
XF T Snailfijl il E-cadherin Ji§ 2+ A9 1 P2 AR AT DR o
Snailifi i Sin3AP A G, 541 5 i 2 BEEFHDAC LI I
BN & A2 T JHE-cadherinfl #35 . 78 S0 1 Snail 5
A SNAGEE#43{H 75 47 PxDLSxJ7 41, 5 B[l il 4y CeBP
FAEL A FORAM A L R k1

Snailil 12 #1 | E-cadherin AN AT LR 1 Bz 4t b ic
R E P i [ KR H i Tl ot A et A R LS v ]
E-cadherinid &35 A LA 35 4 400 i Smail e (5] J5% 24 i s 1 2
LA S ELS S ] 5 40 AR I R 1 RSO AR SE 4
& E-cadherinf# LT 121K, TEE-cadherin 33k H [ 10 41 i
Hh Snailth, AT LAGE ] T4 ORI 2R R Rk . A REgt
B, Snailff It i B-cateninf BAE ], AT H4IE Wntif
FRSEILIR , ULRA7E SR RE B AL, Snail AT DL B4R i
T R

Snail 25 [ A ok X 3k 25 9 1 HL AR e M AN 2 7 AR A
L X —XIBNA V2 BRI 5 . GSK-3pA] LA R
{bSnail (1) Ser104F110743 55, M1 258 HH (0 F 2 SLiiR 132-143
AL Z A1 A% 532 77 5 AL i Smail (1 A% . 76 MR o
Snail#lf GSK-3piE — MR AL, 55p-TrCP1IZ 2 4 12 i
ghdy, SRz ZAMBEmNY . XA AT IgisCP
(' small C-terminal domain phosphatase ) Jk, HAT LA{d Snail
T ETENAZN . Snailthy AT L BERR AL HE A7 i
FEE . EEmEARICR2 43 I BERR fE Snail (Y Ser 1 1FI92(3;
J RN X E-cadherin A 71 il #1155 Sin3 AP [ 4101 il 47 4 AH B
VEFNY, PAKTA] DAREIR Ak Snail i CA it (i HoA52 B2 1 40 A%
WU BR T B-TrCP1, Snailif ] A5 %3 4h—FE3Z K it 4E
lig-FBXLIAAHFLAEH, feflitlz R mpgm". FBXL14Y
Snail Hpr gk DI ) Z IR 120- 151057 i AHEAE I, 5B-TrCP1
AFE, NG IFEA RS2 Rk, 2
12 R W T Lys 138 F1146 &40 E I .

3 3R A FSmail 54544 2 HE-cadherin B9 $H X 14

E-cadherin /B85 B M X EZ AL 01, AR K

L-CAM, CAMI120/808{Arc-1, JECa™ {feHfitEis o E
G RABEANX. B DRI AL X, L2 M A1 DX A - T4 -
4 (HAV) Jya iR s, DA TR FIA- 5 R Fh 4
] ERPREBR R E-cadherin ik 47 7 T4 25 bRz 4,
TEAERRIE S I AMMIEAS | i v A 220 e el i
HEREREAD, EIEW M, E-cadherinféE £
ik, (AFEZ R bRk R A TP, E-cadheringé
IR B HE O, A0 R ] ARG B sk, R A
RNV S il S e A N v e
R R G —

E-cadherin @ A 8 & Snail B 3HEAE FH YL IL[R, Snail
B 5% HE X 3 5 E-cadherin i 81 F I BYE-box[F 41 454,
K FN I E-cadherin®E EROVEY . AL, 78
1EH Y B0 25 2 g P B-cadherin 5 38 3K 177 SnailflR £ 15
AEAMBARIMMEAME RS, Snaill KIEP] R THE T
E-cadherinff] i A . OlmedaZs™5iF5L, @ il RNATF4L
FAKTLERMO CK-Snail 41 g 1 Snail () 3k, A LAG[E
E-cadheringZ 5 B i (35 & . FHULAT AL, Snail RIE A9 T+
5 E-cadherin g% ik [ AL 2 UIAH C

4 Snail WEMTHRIER R SMEEBRIXR

TEN G IR 2 R ph U ) & B v, Snail /2
ALY, BRI AIEMT, A (5 4 A DA 5t 55 F R
GO Z VAT B IR BORS S o A Bk 4 T I A A I
Hirasawa 22 i B T Snail J& 00 0 €6, ZE 4 R EMT 1 &
PRPEH A, EMTZ M & e ik g [ %, E-cadherin
() ZR B PR BB R REMT A AR AR, 1T Snailii 1 417
E-cadherin i) 3RIA AL HEMT I L A= o SnailfE 1218 P FLAR
P ) bRz SN Bz A i Fak, AR LR AR
Bz K P9 Bz A AP R 223K P07 A X R 20 g i F o
Mk IR, E-cadhering ik B4 (1) o B 241 B H Snail i7 235 HL
{R780E J15% , E-cadheringRik [H 4 (% 5 B 40 JfL JL T~ Az )
B Snail () 3Rk H A28 155 . E-cadherin FFJ 1 it B HR 67 4
JH 22 30 Ry [) B2 240 P ¥ R SRR AIE - [R]ISF 5 E-cadherin fH A
ANMIAA L, PRAMZZE 13852 % Snaillf YL F||E-cadherin
FEVER IR 4 LE-7 )5, E-cadherin )35 3225 H 241 1Y
RZEVERESRE . A FHRNAT L E AR ITER AN 4 Snail
Fik, AUATLLGEE-cadherin R IX 3G, - [m] i /] LA
AN AR ZE T > . Natsugoe 53 1o Xif 19451 £ 4
IR & Bz s I HEA T 434, & AR T E-cadherinR ik

HRERERERERE
www.lungca.org



o ] i e 2 5201 1489 H 45 1435 55 9 Chin J Lung Cancer, September 2011, Vol.14, No.9

* 751 -

BRI B, E-cadherinZR ik FEAR (Y 40 4= 28 138 in IF
HHEZ MBS R AR R 28 11 Snail F2 3K FHPE 19 41
Ji bE Snail PR 4R (R 28 fe ) B, R O Z ik 4
41, E-cadherinfl{ 3 15 B} Snail f= F3K 1Y 83 I PR R I AL 4L
%, HREAFR EAL T E-cadherin 5 2 iA 5 Snail L F ik
R o AR /N2 00 i A 7R ) (AR P B AR A7 ST 56 A, i 52
T Snail [ LIS FEMT™ J4Eg, AF5ER 2 W Snail t v
DL 5 8 e T ok AR R IR 1 kR . eSS e
Snailifi i FIRIL-8 S H- g 3L A, 15 I T4 ad st
TEFTA R H Snail i 12 9815 S A0 N SR AR ERO S5
FIEMT, M HE R B & JB Y

5 INEE

Snail 7 JZ A P ik SR (A5 A0 1) 2T A 240 a4
b, [RlINE-cadheringEIK [RGB kA HF AR 2k AN
et WA, Snail R iR e B8 rh A A T BOR B2 1)
Ko /R Snail (G LHRERAVEFIBLA], ASBCRT LU 8f il e
(0 K A FEE RO AL , () bt oA Jpsg 403 7 R 42 3 17
B R o H B AT Snail B ST AT A 1 2 ) AN £ B
B : Snail/EHIH|E-cadherinik | P FEMTIY, X SE4 i
SRR RE TR, d i WRLE 5 S %, X Le 2 i
R B A R IR HEMT, Snail2 17
A DL R A oA SEEMT R L] 45 X265
2B RN SR AT BE— 2L BRI RIS, A BERERS O I
B 4367 AT B A AT A B

2 % X M

1 Thiery JP. Epithelial-mesenchymal transitions in tumour progression. Nat
Rev Cancer, 2002, 2(6): 442-454.

2 Huber MA, Kraut N, Beug H. Molecular requirements for epithelial-mes-
enchymal transition during tumor progression. Curr Opin Cell Biol, 2005,
17(5): 548-558.

3 ArnouxV, Come C, Kusewitt D, et al. Cutaneous wound Reepithelialization:
a partial and reversible EMT. In: Savagner P ed. Rise and fall of epithelial
phenotype: Concepts of epithelial-mesenchymal transition. Landes Biosci-
ences, 2005. 111-134.

4 Soinila J, Soinila S. Interaction of calcitonin gene-related peptide (CGRP),
substance P (SP) and conventional autonomic agonists in rat subsmandibu-
lar salivary peroxidase release in vita. Auton Neurosci, 2001, 86(3): 163-169.

S Nieto MA. The snail super family of zinc-finger transcription factors. Nat

10

11

12

13

14

15

16

17

18

19

20

21

Rev Mol Cell Biol, 2002, 3(3): 155-166.

Larue L, Bellcosa A. Epithelial-mesenchymal transition in development and
cancer: role of phosphatidylinositol 3" kinase/AKT pathway. Oncogene,
2008, 24(50): 7443-7454.

Cheng CW, Wu PE, Yu JC, et al. Mechanisms of inactivation of E-cadherin
in breast carcinoma: modification of the two-hit hypothesis of turn out sup-
pressor gene. Oncngene, 2001, 20(29): 3814-3823.

Comijn J, Berx G, Vermassen P, et al. The two-handed E box binding zinc fin-
ger protein SIP1 downregulates E-cadherin and induces invasion. Mol Cell,
2001, 7(6): 1267.

Peinado H, Ballestar E, Esteller M, et al. Snail mediates E-cadherin repression
by the recruitment of the Sin3A/histone deacetylase 1 (HDAC1)/HDAC2
complex. Mol Cell Biol, 2004, 24(1): 306-319.

Nibu Y, Zhang H, Levine M. Interaction of short-range repressors with Dro-
sophila CtBP in the embryo. Science, 1998,280(5360): 101-104.

Solanas G, Porta-de-la-Riva M, Agusti C, et al. E-cadherin controls beta-
catenin and NF-kappaB transcriptional activity in mesenchymal gene expres-
sion. J Cell Sci, 2008, 121(Pt 13): 2224-2234.

Stemmer V, de Craene B, Berx G, et al. Snail promotes Wnt target gene
expression and interacts with beta-catenin. Oncogene, 2008, 27(37):
5075-5080.

Zhou BP, Deng J, Xia W, et al. Dual regulation of Snail by GSK-3beta medi-
ated phosphorylation in control of epithelial-mesenchymal transition. Nat
Cell Biol, 2004, 6(10): 931-940.

Dominguez D, Montserrat-Sentis B, Virgos-Soler A, et al. Phosphorylation
regulates the subcellular location and activity of the snail transcriptional re-
pressor. Mol Cell Biol, 2003, 23(14): 5078-5089.

Wu Y, Evers BM, Zhou BP. Small C-terminal domain phosphatase enhances
snail activity through dephosphorylation. J Biol Chem, 2009, 284(1):
640-648.

MacPherson MR, Molina P, Souchelnytskyi S, et al. Phosphorylation of
serine 11 and serine 92 as new positive regulators of human Snaill function:
potential involvement of casein kinase-2 and the cAMP-activated kinase pro-
tein kinaseA. Mol Biol Cell, 2010, 21(2): 244-253.

Yang Z, Rayala S, Nguyen D, et al. Pakl phosphorylation of snail, a master
regulator of epithelial-to-mesenchyme transition, modulates snail’s subcel-
lular localization and functions. Cancer Res, 2005, 65(8): 3179-3184.
Vinas-Castells R, Beltran M, Valls G, et al. The hypoxia-controlled FBXL14
ubiquitin ligase targets SNAILI1 for proteasome degradation. J Biol Chem,
2010, 285(6): 3794-3805.

Nigam AK, Pignatelli M, Boulns PB, et al. Current concepts in metastasis.
Gut, 1994, 35(7): 996-1000.

Ray ME, Mehra R, Sandier HM, et al. E-cadherin protein expression predicts
prostate cancer salvage radiotherapy outcomes. J Urol, 2006, 176(4Pt1):
1409-1414.

Si HX, Tsao SW, Lam KY, et al. E-cadherin expression is commonly down-
regulated by CPG island hypermethylation in esophageal carcinoma cells.
Cancer Lett, 2001, 173(1): 71-78.

HRERERERERE
www.lungca.org



* 752

22

23

24

25

26

27

28

29

o i 2 201 14F9 1 45 143545 9 Chin J Lung Cancer, September 2011, Vol.14, No.9

Shapiro L, Fannon AM, Kwong PD, et al. Structural basis of cell-cell adhe-

squamous cell carcinomas. Int J Oncol, 2003, 22(4): 891-898.

sion by cadesions. Nature, 1995, 374(6520): 327-337. 30  Sugimachi K, Tanaka S, Kameyama T, et al. Transcriptional repressor snail
Poser I, Dominguez D, de Herreros AG, et al. Loss of E-cadherin expression and progression of human hepatocellular carcinoma. Clin Cancer Res, 2003,
in melanoma cells involves up-regulation of the transcriptional repressor 9(7): 2657-2664.

Snail. ] Biol Chem, 2001, 276(27): 24661-24666. 31 Natsugoe S, Uchikado Y, Okumura H, et al. Snail plays a key role in E-cad-
Olmeda D, Jorda’M, Peinado H, et al. Snail silencing effectively suppresses herin-preserved esophageal squamous cell carcinoma. Oncol Rep, 2007,
tumour growth and invasiveness. Oncogene, 2007, 26(13): 1862-1874. 17(3): 517-523.

Hirasawa M, Noda K, Noda S, et al. Transcriptional factors associated with 32 Argast GM, Krueger JS, Thomson §, et al. Inducible expression of TGFp,
epithelial-mesenchymal transition in choroidal neovascularization. Mol Vis, Snail and Zeb1 recapitulates EMT in vitro and in vivo in a NSCLC model.
2011, 17: 1222-1230. Clin Exp Metastasis, 2011. [Epub ahead of print]

Martin TA, Goyal A, Watkins G, et al. Expression of the transcription factors 33 Hwang WL, Yang MH, Tsai ML, et al. SNAIL regulates interleukin-8 expres-
snail, slug and twist and their clinical significance in human breast cancer. sion, stem cell-like activity, and tumorigenicity of human colorectal carci-
Ann Surg Oncol, 2008, 12(6): 488-496. noma cells. Gastroenterology, 2011, 141(1): 279-291.

Parker BS, Argani P, Cook BDP, et al. Alterations in vascular gene expression in 34 Barnett P, Arnold RS, Mezencev R, et al. Snail-mediated regulation of reac-

invasive breast carcinoma. Cancer Res, 2004, 64(21): 7857-7866.

Yokoyama K, Kamata N, Hayashi E, et al. Reverse correlation of E-cadherin
and snail expression in oral squamous cell carcinoma cells in vitro. Oral On-
col, 2001, 37(1): 65-71.

Yokoyama K, Kamata N, Fujimoto R, et al. Increased invasion and matrix

metalloproteinase-2 expression by Snail-induced mesenchymal transition in

tive oxygen species in ARCaP human prostate cancer cells. Biochem Biophys
Res Commun, 2011, 404(1): 34-39.

(Wi : 2011-07-19 {&JAl: 2011-07-25 )

(A 2)

- H B

(PpiERriaftR) REIEITIERESE

CIRERIAPITE ) AT 19734F , 230 EH— AL 9 A EVEMR L s s R P . P AR

JREDAREE, PEPUEDS . B MR ER EJh 2l ez o) P EBHE S SR
T ERMEES SRR R EIIT) (CSCD ) | WidtA L FEFWT] . HEPUE S R TIY . #i3EECA
CSA. UlrichPD ., J{24IC, BE[ECABI., Global Health, [ ZJST /% [ 4 T4 Ao 2R 05 o

FEREA . LRIR . BT . IRRBESE . RIS, IR . A TRSE . DRSS HoRAC

WL OIREME, guh . AR IR BRI E MR BAG IR O — T

Wit 5 2t S 19 s 4 A BRI T 388 L S DOTHR SCIE M AR BT I, (MR BIARTSE ) 2GR M2 | 15

FET-BOAMERRRCRIE B T — GBI IOQOA TR RIS . B8 A s R L 5055 i T B 2 g
A TR R

A BT R ANTRE— R 25 P A P AL A OGH: . BT A E CIRBIa R ) LASCRARIE

FAMITIR R, T CIREBIAHTTT ) DOCTER E MU BHA AT L A EE o RIS, gt —0
s E S, 55 O08RT A I TIEE
T, DA A 08 3 R 5 )R %

, BEBSRANENE, PEREE, BRI TR

MRAACS . 38-70; EAMUS: MO6482; iTf: 1s.000C/MF; tHifiUEiA: AT
HhE bR RS- . ISSN 1000-8578; CN 42-1241/R

el http: //www.zlfzyj.com, E-mail: zlfzyj@263.net.cn

FIE/fEEL: 0086-27-87670126

AR AT E R R 1165 (MR BRI ) Rl

MREZifish . 430079

HRERERERERE
www.lungca.org





