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FHEH CpG 5 H AL S TGF-B1 Bt KT BEJE ESCC K AEMLH Z —, HoH Smad4 BRI —4M B+ 5'AEBIRX CpG & g 8hF
X CpG &5 T 5 K A= WAL, ATT 33 Smadd ZERTTER .
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Methylation status of CpG island of Smad4 gene in esophageal squamous cell
carcinoma

DONG Zhi-ming, GUO Wei, GUO Yan-li, YANG Zhi-bin, KUANG Gang ( Cancer Institute, Fourth Hospital of Hebei
Medical University, Shijiazhuang 050011, Hebei, China )

[ Abstract ] Objective: To investigate the methylation status in promoter and exonl CpG island of Smad4 ( mothers
against decapentaplegic homolog 4 ) gene and its correlation with protein expressions of Smad4 and TGF-B1 in esophageal
squamous cell carcinoma ( ESCC ). Methods: Totally 128 ESCC samples and the corresponding adjacent normal tissues
were obtained from Fourth Hospital of Hebei Medical University ( 2004 —2008 ) in the present study. Methylation specific
PCR ( MSP ), RT-PCR and immunohistochemistry assays were used to examine the methylation status of 5’ CpG island,
mRNA and protein expression of Smad4 in ESCC and the corresponding adjacent normal tissues. Immunohistochemistry
method was used to detect the protein expression of TGF-B1 in ESCC and the corresponding adjacent normal tissues. Re-
sults: For the CpG island of promoter site, Smad4 was methylated in 7/128 ( 5.5% ) ESCC tissues; for the CpG island of
5" UTR of exonl, Smad4 was methylated in 39/128 ( 30.5% ) ESCC tissues; the numbers were all significantly higher
than those in the corresponding adjacent normal tissues ( P <0.05 ). Smad4 mRNA and protein expressions in ESCC tis-
sues were significantly lower than those in the corresponding adjacent normal tissues ( P <0.05 ) and were correlated with
Smad4 methylation status. TGF-B1 expression rate was 66.4% in ESCC tissues, which was significantly higher than that
in the corresponding adjacent normal tissues ( P <0.01 ), and TGF-B1 expression rate was increased with the increase of

MNT stage and the decrease of differentiation stage of ESCC ( P <0.05 ). The protein expression of Smad4 was inversely
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correlated with TGF-B1 expression in ESCC. Conclusion: Methylation of CpG island in Smad4 gene and TGF-B1 overex-

pression might play important roles in the development of ESCC, and CpG island in 5" UTR of exonl in Smad4 gene is

more likely to be hypermethylated than the promoter region and results in Smad4 gene silence.
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AL A K K F-B( transforming growth factor-B,
TGF-g )& Tl s BA ) Z iAWy E A, i
FERFE QUM% 2 s 2 5 ML 0 08 1 L 43 A0 RN 4 i
JRSA R W, AR 5 5 2 2R S Smad 45 i
P&, Smad4( mothers against decapentaplegic homo-
log 4 )RR TE AR IR i BIF 5 v Bl et oA A 3 410 s s
SERET 1821 1, EES5 TCF-B BARIE
e 3 T TGF-B A 5 4% Tl % BT b 0 1) 1 0 4555 03
To Smad4 FERGRIAL N IIE BN Z UL, 1R
R ANGS e P Smadd4 RN Y24 SR Kk
REEAR - 5 o (b R JR AR OG> e R MR (4
Wi A i Hh 8 T KA Smadd B A 8h T X R H
AR 3L Smadd FEH K8 {0 Smadd 75 & &
%97 ( esophageal squamous cell carcinoma, ESCC )H
8 PR BEAOIR 285 ) PN O i R D AR T . AT 5 DA T
ESCC "' Smad4 ¥ CpG & 1 H AR E K H 5
TGF-B1 RIKMAACHE, N 5E Smadd FH CpG &
HEAETE ESCC h BFE FHBLHI S AR o

1 #REFEE

1.1 EZKHA

HEIEF K F Merck 23 A, U . W06 2 2040
AT Sigma N, TRIzol Wy T Invitrogen NI
N Smad4 B8 FEHUAR( se-7966 ) Fl et A TGF-B1
Z i BEHTIAR( sc-146 )T Santa Cruz /A A, Wizard
DNA #fifb a5 & | 306 4% 557 &( reverse transcrip-
tion system A3500 )4 T Promega 2\ A, B} FH %4 S0 3%
HEUE Y S-P kN & T AL st P S AR YR
A A B T A WA
1.2 BFR A ZAeAT AR R

WFFEXT G5k F AL BE R R 2= 45 U B B 2004 -
2008 4F W] i £ B TR SR, 3k 128 ], b B 4
92 5, 2 1% 36 ], SRR IE 1 38 ~ 77 &, R ALAE I
59.8 o RO H KBRS W R AL KT
IR I A, 4R AR AR AT R 207 RO T
FARUIGARA 53T - 80 CHAFHT RNA 42
W, — B3 LA 1090 w4 B IV 908 1361 7 , R0 1l £ et
P A7 T DNA SR U S ie 2H AUk 2= e, i
SR L2 N g 55 AR R 2 DU BIIZ IRTIE S o 4 B ]
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Frfiodis ¢ B8 ( UICC ) bR #fE #E 47 TNM 43 199, 128 #4i
ESCCEET T WA 6 #(4.7% ). 11 B4 63 1
(49.2% ). A 55 #1(43. 0% ). IVIHA 4 1
(3.1% ). &M ESCC WM B2 539,31 1 & 41
1(24.2% ) .50 1R 453 A0( 39. 1% ) 47 B RAIK
I 36.7% ).
1.3 W44 PCR( methylmion specific PCR,
MSP )4 Smad4 & B CpG £ 89 F ALK &
BAPRABIE 10 wm ABYI R 10 ~20 Fr 3% %
FUEE I K A, B SO e ik s B L 2L R o
HYUEHNZ DNA, AR S wg DNA, I 2 mol/L
NaOH ZEPELL P, T 10 mmol/L & B FI3 mol/ LIV iR
AHIH 50 C I 16 h, SR FH Wizard DNA 2L
&aifk, L WHERE A S, DNA iy C #6725 N
Us An3EH CpG 5 & A R 36AL 5, WIS RE & A X Fh
PR o AR LR (51 4, A S R TS
KAERSAL, T3P AL & AT 8T IX K&
AN X E & CpG & IR, 704 F STk & L
Xt HT Genebank %54 22 A KL ft I, AN 57 Fe 2L 1
T Smad4 FEHRPIANE & CpG B3R B 1)k T
GIMT Heh— AN T 2 X B AN A
TH—NE TR S AR BARAS 1 B 2 ) 4%
LR 1. MSP ¥ 38 7= W) 22 2% S REHEE I FL vk ,
UV BEE HL UK BA% I G 5 AT 2R g A7 S 53 #
MSP BH 1 iF B SR FH 3[R 4] DNA 4 B 3E AL il Sss |
( New England BioLabs,Inc. ,Beverly , MA )AbEE L5 i
17 PCR, [ e K TR L8 K B DNA #Ai itk 1 7
PCR. kAT MSP A5 % ot 42 45 i, BEMLIE B 10%
A T A S

v ol wanatlazer paalaluaic cospegeged saigelcagl gaellslee

| T gaagiipoe glasianm gEuoo s pnaigpogg vigpgeing geapigaiil

| ORE g e 0 e | R Do O e L REARI RN MR

| 14 ecligpoio: gapuss B oy B EEE] AREUPFEIE BEEECIIE FPEITELE
L 20l pagigiians ziipiidy geairoot il kiR iie 258G i Pl Bl AR

E1 ATRELHRE Smads EEFF)
Fig.1 Smad4 gene sequence in the present methylation reseach
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Tab.1 Primer sequence and reaction condition in MSP and RT-PCR assays detecting Smad4 gene

Assay

Annealing  Product

Primer sequence
a temp. ( t/°C ) size( bp )

MSP Smad4 methylation( promoter )

F:5'-GTAACGAGATGTTAATTTTTTCGGC-3’

R:5'-ACTTATCGAAAAACCACTAAACATACG -3’ 49 269

Unmethylation( promoter )

F:5'-TTTGTAATGAGATGTTAATTTTTTTGGT-3’

R:5'-CAACTTATCAAAAAACCACTAAACATACA-3’ 56 274

Methylation( exonl )

F:5'-GTA ATA ATA CGG TTT TGG TCG TC-3’

R: 5'-CTC CCA CCC CCT AAA CGA CCG CG-3' 64 142
Unmethylation( exonl ) F: 5'-GTA ATA ATA TGG TTT TGG TTG TT-3’
R: 5’-CTC CCA CCC CCT AAA CAA CCA CA-3’ 59 142
RT-PCR Smad4 F: 5'- ATCTGAGTCTAATGCTACC-3’
R: 5'- CGCTATCCATCAACAGTAAC-3’ 58 452
GAPDH F: 5'- GGGAAACTGTGGCGTGAT -3’
R: 5'- GTGGTCGTTGAGGGCAAT-3’ 58 342
1.4 RT-PCR # M Smad4 mRNA # & ik
2 &% B

& TRIzol 125 &5 UL BH 542 IR AN ML EL RNA, If-Z
HEL 300 2 5300 U BH A5 1 L B RE  # RNA 065 53
A% ¢cDNA. RT-PCR HJ51%9) 28 GAPDH 19514
KT AL 1. PCR P=H1iE4T 2% Bifs b v e
HLUK, SR FH Gel Work2ID %k 4, %I H1 vk & 1% h
Smad4 mRNA ) K172 w0 M. L Smad4
A EIEIE S GAPDH 47 Y65 (A 1Y U (E R
Smad4 FF B FIXT R IR0, JFIE S 3 RS
A
1.5 SIRALBAT T RN LR P Smad4 F= TGF-
Bl & & ey Rik

AV R RILBL S 227K, 3% FRE H,0, BHK
Tt S ALY, S B 15 mine KUIMA —$T
( Smad4 B TGF-B ) SR AE 9 2 Ak —HT A aof 4
IR ICH) =H0, DAB 60, SRAKE Z YL an iz, w
FUBK B, e et oo PBS BUR —PifE b as
X AR, AP IR A B IE W &8R4 2R
Smad4 FIR MY BHMXT IR, FLAR I AL 2UE R TGF-p1 3R
KA BAPEXT IR
1.6 %itzE o

KT SPSS B 11. 5 BO#ATG M. T8k
TERERH * FIRCIE ° K56, T SRR ¢ K58,
FHME 312K A Spearman 43 H7( XU A 56 ), P < 0.
05 3 P <0.01 FREFAGIFE X,

2.1 ESCC 2822 F Smad4 %A CpG & F AR S

XTI FIX CpG &4 A5, 128 5] ESCC Z1 4!
Smad4 (P FALE R 5.5%(7/128, K 2A ), i AH R
S 55 1E BH KOG F 34k, S 41 20 Smadd 3£ H 384k
REER TS EFHL (Y =5.29,P=0.02 ),
FiHECTNM 2330 KO 3 Fat AT e 43 HT L Smad4 5%
I RGAHHE2Z7( P >0.05 ), XFFH—sk
BT 5 AR BIE X CpG & 7 4, ESCC 41 4
Smad4 #PEALZ N 30.5%( 39/128, 1K1 2B ), kv
P 55 1R AL AU ARG I 2 F Ak, SR 2 Smadd B
CpG & WP AL 2 2508 T 55 IE W A 80 ) =
46.01,P =0.00). JAsh+ X &AH I 7 ] ES-
CC U2, HAE—A B T ¥ 5 B H LIRS .

FZHE TNM 43I T4, ATV ESCC
BE T Smad4 FEH &AL R B3 S T DU AT
BH(Y =5.39,P =0.02 ), %18 ESCC 5k 7 4%
TSR, AR e ESCC & A4 H Ak L
BRI E 2Ry =7.28,P =0.03 X #£2 ).
2.2 ESCC 2845 P Smad4 mRNA A X HLRE L
Smad4 F EACH X Z

£ 98 1] ESCC 2H 21 K AH N 19 9 55 41 21 v, DA
RT-PCR A T Smad4 mRNA k450 K 3 ).
ESCC #H41H Smad4 mRNA )3 315 i 2% T 40 1 10
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FEE 41 41(0.493 £0. 180 vs 0. 872 +0.292, P <
0.01 ). X+ )7 8h 7 X, B 3L 4k BH 4 (1) ESCC 41 21
Smad4 mRNA WRIME T AR KA 4k ESCC 4
2L IAREA G247 (0,478 0. 164 vs 0.516 +
0.201,P >0.05 ); XFHE—4M BT 5 FEFEE X AL
S HIRAEBHPER) ESCC 414 Smad4 mRNA ik i
FART AR KA AL ESCCLHZY( 0. 285 +0. 082 vs
0.606 + 0.261,P <0.01 ).

A Liisel Casel Cased Lases
hp Ma ML ML M M|
L]

il

1]

I Ra M LT M T M U M1
S
M

El2 ESCC AR Smads ERFELSH
Fig.2 Methylation analysis of Smad4 gene in ESCC tissues
A: Methylation status of promoter in Smad4 gene;
B: Methylation status of exonl in Smad4 gene
U: Unmethylated Smad4 gene; M: Methylated Smad4 gene;
Ma: Marker; Cases 1: Unmethylation tissue; Case 2, 3: Partly

methylated tissue; Case 4: Fully methylated tissues

K2 Smadd ERRENLS
ESCC BE KRB EIFENXR(n)
Tab. 2 Relationship of methylation status of Smad4 gene
with clinical pathological characteristics of ESCC patients( 7 )

Promoter Exon 1

Group N

M U P M U P

TNM stage

I 6 0 6 0 6

Il 63 3 60 15 48

il| 55 3 52 22 33

v 4 1 3 0.703* 2 2 0.020°
Differentiation

Well 31 1 30 6 25
Moderate 50 3 47 12 38

Poor 47 3 44 0.817° 21 26 0.026"

* P value of stage Il and IV groups vs stage [ and II ;
" P value among three differentiation groups; M: Methylation;

N: Unmethylation

g M0 | 3 4 1 it Bm

LN b
3
i t] . .

3 RT-PCR 534 ESCC AR F
Smad4 mRNA )R iE1ER
Fig.3 RT-PCR analysis of Smad4 mRNA
expression in ESCC tissues
M: 100 bp DNA marker; 1,3,5,6: Positive Smad4 mRNA

expression; 2,4: Negative Smad4 mRNA expression

2.3 ESCC 4442} Smadd O R X WEAAL S
Smad4 F EACH X Z

Smadd B [ Ho52 21 A Y 0 Sy it o A% 6 A
(&l 4),ESCC 4 Smadd & 1735 RN
48.4%( 62/128 ), b AKX T HH N 19 9 5% 1E #4121
(96.9% ,124/128 X P <0.01 ), T HAFIIV i ESCC
H A Smad4 IR IA B EMT T WA I HIC % 2,
X =5.45,P=0.02); B 45 b Jg 41 2153 A0 AR B A %
i, Smad4 & 1 FHMEFR R RB WAL * =8.33,P =
0.02 X 3 ), k't Smadd J3 31 X & 34k 7
1) ESCC Mg 221, Smadd 25 1 ik ¥ M A &
AR AR T 53R B X R H SRR 39 i ESCC
L35 B Smadd B R IE NP, SR BN,
Smad4 KR i HEAL 5 FLAR R GA B A B i i A
Kt P <0.01,34 ),

St posiivg Sanimld negatiee

o td bl T it

Bl 4 ESCC HALH Smadd EEHIFRIA( S-P £, x200)
Fig. 4 Smad4 protein expression in ESCC tissues( S-P, x200 )

2.4 ESCC 4% % TGF-pl oy kARLY,
Smadd & G &L Smadd LB F EALK X 2

TGF-p1 25 1 fie 3% 4 1k Y 0 hy i i3 & 4 o
(Kl5), f£ ESCC 421 n 3R 8 BH % 66. 4%
(185/128 ), ThiHH I F) 98 55 1F 8 L 8L 23k PHME R
21.9%(28/128 ), M L Z R A G X( P <
0.01). MPIAIVE ESCC 414 TGF-B1 HYZE A FK ik
PR 2 = T 1WA 48Uy =4.78,P =
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0. 03 ) ; FLFt irba 43 AL R B 4 [ MK, L PH M =R B g T
(x> =6.76,P =0.03)( % 5)., ESCC 44
Smad4 EHEIL S TCF-p1 H HF ik A 21 1Y
A r= —0.76,P <0.05 ). 39 k4 Smad4 %

[H 1 31K Y ESCC 4H40A 30 m TGF-B1 &L
PE, P R I AIEARSE( 2 6 ).

%3 Smadd EAKRIEE ESCC BEREHFMENXR(n)
Tab. 3 Relationship of Smad4 protein expression with

clinical pathological characteristics of ESCC patients( n )

Smad4 expression

Group N P
- +
TNM stage
I 6 1 5
| 63 28 35
I 55 34 21
v 4 3 1 0.020*
Differentiation
Well 31 12 19
Moderate 50 22 28
Poor 47 32 15 0.016"

* P value of stage Ill and IV patients vs stage | and [l
patients; " P value among three different groups
%4 ESCC AL Smadd £—EF CpG B
FEMLS Smadd | B RIXERIHEXME
Tab.4 Correlation of methylation in exon 1 CpG island of
Smad4 gene with Smad4 protein expression in ESCC tissues

Smad4 protein Smad4 Smad4
expression methylation unmethylation
+ 4 58
- 35 31
X =32.739, P =0.000
Poai LiFs|it Hegaii LE
1 -
vl =
e & ‘ !
iy L=
1 + -
s
% =

E 5 ESCC A4 TGF-pl1 EAKFRIA( S-P £, x200)
Fig. 5 TGF-pl protein expression in ESCC tissues S-P, x200 )

%£5 TGF-pl EARIES ESCC BHEREHFMEMXRA(n)
Tab.5 Relationship of TGF-B1 protein expression with
clinical pathological characteristics of ESCC patients( n )

TGF-B1 expression

Group N P
- +
TNM stage
I 6 4 2
I 63 25 38
] 55 13 42
I\ 4 1 3 0. 029*

Differentiation of tumor

Well 31 16 15
Moderate 50 16 34
Poor 47 11 36 0.034"

* P value of stage Il and IV patients vs stage [ and I

patients;” P value among three different groups

% 6 ESCC 44 Smadd 5 TGF-pl EFRIEMHEXME
Tab.6 Correlation of Smad4 protein expression with

TGF-pB1 protein expression in ESCC tissues

. Smad4 protein expression
TGF-B1 protein

expression . ~
+ 33 52
- 29 14

¥ =9.364, P=0.002

3 4F i

TGF-B/Smad 15 5 % F i H A #2142
YERS B AL G 58 oAk R T RS R LA
KA RE B A O HAE MG & & U R B
AP 1 b W R AR . 7R 9 e
T, TGF-B 1565 1B TGF-p Z R4 &l ot E &
Yy, 1 BZAR U S YT 5 2 85 5B =Ju e
G, T8 TGF-B AR 22/ 95 2 W B 1 LG 25 4
W 1 R TGF-B Z KM GS L5k sl rh ity 22/ 95 S W2
BERRAL , 1 B TGF-B SZARB B0 f5 i — DB R AL T
i) Smad2 1 Smad3 & H. BEFR L5 B Smad2 Fl
Smad3 7] 5 Smadd XU FIEE G4, BT AS A 2
HA% , TR L PR 5% 5% . Smadd AU BRAS | 5EA8 2%
PE 983 240 0 306 3 TGF-B A 40 T 20 0 1 51 & o Jeg
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MOBL I =2 —1 o 7 T8 i A A &5 T o e b T & R
Smadd4 FER 578 , NI FECHL SRR . A 1F
g8 OISR LI Sk U R A R AR
FIE o Smadd 28728 W K A2 SR, DA 4 0
Smadd4 3 R 275 1A S L PR 7 b Jgg o 2 756 1) o —
B, 10 55 A AL S B0 5L R 7 i i 2T
FIRAG AR A NI A 5795 CpG 5 H 3k T
RER—MNEREERMLHE . ITAEAMETT S RS, 1
B A5 S ] &R Smadq FEH
FAL T T BOH G 2206 {H Smad4 FEHFE ESCC
g IR B A R W B, A5 R,
Smad4 FEHAE ESCC A 41 Al & A v WAL, T A
AN ) Smad4 F5 PR, ¥R T Smad4 FEH
K IEAL S 3 Smad4 FEHUTER AT BEJE ESCC
Smad4 FH K TE M EEEH Z —.

1 TR B Ak 2 K A TR I 8 XSS —4h
T IX T F A R, A7 TSR] X Y CpG Az A5
K B BAR AR R 0] GBS 58 A R], AR ST ARG R
5B Gene bank E0HE 22 A9 LAl [, YEHR T )R 8 F X
M —ANEF 5 AEBIIE X & & CpG 55 B4~ X 35k
PEAT T 43T S5 E B, X A X IR Smad4 FH
CpG & H AL R AR K25, ESCC T Smad4 3 A
AR T S AEBIEX A CpG B AL R ik
30. 5% , MR 31 T X8 CpG & AL RN 5.5% ,
PR e 5 B 1 H S AR T 5% Hp R 78 0 25 AN [R] X3
CpG o7 £ A5

Smad4 FPAEA ] e v i F AL A AR K 22
1], Onwuegbusi AL SRR R A IR T Smad4
LA i B AL R 1 3k 70% , Wang 25N AE 5% 1) 8
AL PRI ] T Smad4 FE D 8 5 B 3EAL, Roth
SN AR SE T T v R R B Smad4 3 DR Y JEAL
g HE A, B 5, IR 2R BOR [ AT e R R 22— N
[ 2 760 17%) bl ] B AT LR 1 R Sk s . LR,
FEAVKE I J7 5 A 6] AT e B0 S IR 25 R 1 22 57
Roth 2" 7 K6 0 45 B 8 F Smadd4 3E R 54k
i, o7 FH ) 2 il U092 , i LA AR o2 (A FE A 55 ) I
FHZ MSP 7. MSP L BUBEE R, R A W AR
A7 FE KT 5 DNA 19 5% BV AT g6 il %, 9 5
B o A B A M A SR AR AT A P AR, R S A
AT PR T . 28 =, B AR 07 o5 A 2k 4
AL AT e — A EE R 2 . AR A
{57 B Smad4 FEPH IE LR A W 22 % . Wang
LS BB MBI ST e B R 37 X, T Onwue-
gbusi ZEVEHU RS — SN T 5/ AR BHEIX, 1 95 100 A
FEAF SRR R 22 5 PR e MR R A s,

Smad4 FER A SE—HN T 5/ AR BIRIX H S 3 7 X ]
RETE 5 e A= W AR T 33K Smadd FER K1 .

ARG K I, ESCC A2 Smad4 H [13R14 18
FMTRZIER AL, IS Smad4 FEH P EALIRE
R A AR, (HIE, Smad4 FPR B HEALE) ESCC
HAUTEAT L Smadd B 19335, MRSV PR 22 A
EHHGURILR N Z — B HE R 5 o B el el —
ANGERFEDR & A R b B R — A EE AR A i
AT LI, Smadd B [ 7% 35 5 FH 1 [F] B & AR
Smad4 I IALIR) ESCC 414, HF I Ab 5 £ 3 A
SEa LR . HAETIAH DNA FSAb 287
FESKPIMHIE N B Fak . ARESE 2R, CpG B
PR AV ) % 2 55 7 s ) I R B G, 58 Y I Bl 1
BB 2% B2 LA Y P A 58 A 4 i 10 >4 05 20 p 1
ST R, BRI 5 S R ) B S T RE . ER 43 IR
ML, AT BE Smad4 FER i 81 H AR AR R L
FNHIE 5%, 3L Smad4 P RALE) ESCC 244 A]
233K Smad4 FEH .

FEIEF O, TGF-8 YEH T2 Fh I {2 4 jfg | Jib
SRR G, H, (RS T G, B, DA T 0 o6 &4t
wag S H b s R T (AR &R R R
TGF-B MFE RN EA WM, B e i & A= 30, 40
HIXT TGF-B AYHTHE 5 250 W A S L, TGF-B A2 & 1 il
Jied B FH 5 Bl e ) i Ji , TGF-B 63k S B &
"84, TGF-B 32 K8 32 14 J5 7K ¥ Smad 15 5 BRI
oS I A PN R A A PR ik O 4 S A 1
A L B, 34 AT A fih I 240 % X TGF-B Y R
WA AR AN SZ AR 0 S G 5, I 2B R 1S I T TG -
B Ay, i A B IF R BIE W HL . AR &
B, ESCC 4141 TGF-p1 & M &k K1 8 7,
It LR I 9e 53390 1) 38 e A o3 AR B B R AT, R
KA T8, #1278 TGF-B1 5 ESCC % A=
K R AR UIA OG . J3 4, ESCC AR
Smad4 FH 15 TCF-B1 H R E LA, HAkAE
Smad4 R H AL ESCC 4 Z 8K PN TGF-
Bl M BHM: R L, H/R T Smadd K 1 =5 H
FAL T Smad4 £ I FRIAFEAL, N IMTBHAR T TGF-B/
Smad 15 5 % 38 f, (575 I 40 M9k I TGEF-B 1
PR AR T IebJg (%) & 2B R R (R Bs Ik Je 240 e
TE IR Y & R AR TR 38 N T TGF-B f43 0, A2 4 fib

M AR AR E I, FE ESCC 44U Smad4
FEHE I FH S AEMIEX s FXE S A
A H AR T 5 3 Smad4 FERUTER, 2 CpG B Ay
FHEME CpG i, Smad4 &R Y FF 4k & TGF-B1
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TE AR FRIATE ESCC By &4 & B vh B B AR
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