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Expressions of different Smads gene family members in gastric cardia adenocar-
cinoma tissues and their clinical significance
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[ Abstract ] Objective: To investigate the expressions of different Smad genes in gastric cardia adenocarcinoma ( GCA )
and to explore their correlation and clinical significance. Methods: 110 cases of pathologically confirmed GCA were in-
cluded from the Fourth Hospital of Hebei Medical University during 2004-2009 year. RT-PCR and immunohistochemistry
methods was used to respectively detect the mRNA and protein expressions of Smad2, Smad3, Smad4 and Smad7 in
GCA. Their correlations with clinical pathological characteristics of GCA were analyzed. Results: The expressions of
Smad2 , Smad3 and Smad4 mRNA in GCA tissues were significantly reduced with comparison to the paired normal tissues
([0.4956 +0.1862 ] ws [ 0.8611 £0.2914 ], P <0.01; [ 0.4713 +0.1712 ] »s [ 0. 8314 £0.2811 |, P <0.01;
[0.5145 +0.1987 Jvs [ 0.8954 +0.2856 ], P <0.01 ), and Smad7 mRNA expression in GCA tissues was significantly
increased with comparison to the paired normal tissues ( [0.5114 £0.1962 ] vs [ 0.2012 £0.1006 ], P <0.01 ). The

positive protein expression rate of p-Smad2/3 and Smad4 in GCA tissues was significantly lower than that in the paired
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normal tissues ( 42.7% vs 93.6% , P <0.01; 45.5% vs95.5% , P <0.01 ). The protein expressions of p-Smad2/3 and

Smad4 were associated with TNM stage and pathological differentiation ( P <0.05 ). The positive protein expression rate of

Smad7 in GCA tissues ( 48.2% ) was significantly higher than that in the paired normal tissues ( 3. 6% ) and was associal-

ed with pathological differentiation ( P <0.05 ). The protein expression of p-Smad2/3 and Smad4 was positively correla-

ted, while p-Smad2/3 and Smad4 did not show any correlation with Smad7. Conclusion: Decreased expression of Smad2,

Smad3 and Smad4 and increased expression of Smad7 in GCA may be associated with the occurrence and development of

GCA.
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TGF-B S L 38 i A2 (A SRR 5% A
RN e, R R F B A(E S Smad 7E 4
P AN R Y O 2K 2 5 A& R R R Gk R A
Smad & K GEALHG Smadl 9" AR IR H N REAS ] ]
I3 =2 R 2RI A Smad( recepter-reg-
ulated Smad, R-Smad ), f2#§ Smadl .2.3.5.8.9, /&
TGF-B Z W32 BB R 5 58 2 il )
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TRIzol W4 F| Invitrogen 23wl , 1% % 538 551 & re-
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FARYIBRARA—H T - 80 C A7 H T RNA
BRI — 543 LA 10% 1 HP I V5 0 [ 2, % ALl
VEMEHRAT T el gk e o, Bl 41
SRS B 2 H FUR B W IE S . e B I PR 6
PARRESEAT TNM 43391, 110 15 i s v 1 300 7
Bl 6.4% ). 11 W14 42 ( 38.2% ). I W47 46 i
(41.8% ) VA 15 H( 13. 6% ). T4 B8 W88 19 5
HRE 590, 47( 42, 7% B 44k, 39( 35. 5% ) 1Al
JrhAEar4k 240 21. 8% )B4k, I FARAR
BRI, 76 89 51T M IRa 20 £ N I8 5% 1 15 86 v il 2l
Rl T 45 JE R mRNA Rk 00, 76 235 110 5%
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1.3 RT-PCR # ] Smad mRNA # & ik

Fi& TRIzol I UEH]F 4L HUE RNA , JF 2 G0 i
SRR & U B A5 09 Le AR . B RNA 33 6 5%k
cDNA,GAPDH fE RN Z 8. Smad2 .Smad3 . Smad4
Smad7 1 GAPDH (5175 W32 1. S 45444 -
95 C WAL 5 min J5,95 CAE1: 45 s, Bk 45 s,
72 CHEAH 60 5,35 MEIF,72 CHRZLIEH 7 min,
PCR 74T 2% B R WEEE RS HL UK , SR ] Gel work-
21D B4, L 3k AR Smad2 | Smad3 . Smad4 il
Smad7 MFIRIATEEBEWI . L Smad K47 0K
JEMH S GAPDH 2% K BEAE I WABEAE N Smad A
MIFAXT FRIR TR . LR 3 IR,
1.4 g BALE J ik #m p-Smad2/3  Smadd F=
Smad7 & & #9 & ik

A WED R H B I 2K, 3% W EE H, 0, BTN
T AL, OB 15 min, SeyEd1fk SP vk
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PR G E VLR R4 T, BT — B0 (0 7 R v 2 433l
p-Smad2/Smad3 i FEEE 1: 200 ; Smad4 F BEFE1: 100
Smad7 B BEE 1: 100, DAB &, 95 AR K 4 Y 4i iy
¥ ERUBK i W, R e . PBS BUPR —4t
VERzs IR IR, AR 3R A b 1B E Rl 24
A p - Smad2/3 F1 Smad4 &3k i) FHPE X IR, AR I
HLIWEN Smad7 FEik Y BHPEXT IR

*1 Smad2 .Smad3.Smad4 1 Smad7
# RT-PCR 5|4 K [ Bz 5% 14
Tab.1 Primer sequences and reaction conditions
of Smad2, Smad3, Smad4 and Smad7 in RT-PCR

Annealing Product

Gene Primer sequence temp  size
(t/C) (bp)
Smad2  F: 5'-GTTCCTGCCTTTGCTGAGAC-3'
R: 5'-TCTCTTTGCCAGGAATGCTT3' 55 220
Smad3  F: 5'-TGCTGGTGACTGGATAGCAG-3'
R: 5'-CTCCTTGGAAGGTGCTGAAG-3' 56 176
Smad4  F: 5’- ATCTGAGTCTAATGCTACC-3’
R: 5'- CGTATCCATCAACAGTAAC-3' 58 452
Smad7  F:5'-TACCGTGCAGATCAGCTTTG-3’
R: 5'-TTTGCATGAAAAGCAAGCAC3' 55 200
GAPDH F: 5’- GGGAAACTGTGGCGTGAT -3’
R: 5'- GTGGTCGTTGAGGGCAAT -3’ 342

1.5 %itsdam

SR HH SPSS11. 5 A, 1 EUs BER H x* FERSIE
X KB HHREVE LR ¢ K0 505 A 53 b7 71
Spearman 74T, WK K. P <0.05 5% P <0.01 3
REAGIEE L

2 # R

2.1 Smad2 %= Smad3 125 11 P 89 KA

BRI A2 Smad2 mRNA Fik/KF i3
AICTFAH R ) 9 55 1E 5 222 (0. 4956 +0. 1862 ) vs
(0.8611 £0.2914 ),P <0.01, & 1A ], 5%/ ]I
ZUrh Smad3 1Y) mRNA 235 7KF- 75 5 208 T AH 8 1Y
PRI AL (0.4713 £0. 1712 ) vs (0. 8314 +
0.2811),P<0.01, & 1B |, ¥z RRAER 9] g
A B B AR T e L AT BT o B, DET TR
2H Smad2 Fl Smad3 FEH B mRNA Fik 22 5 A H
AGit2EE (P >0.05 ),

p-Smad2/3 35 2H Ak e {5 32 Bk 4 B A (0
(E12A,2B), BE TR 4LE p-Smad2/3 & 1 FRIA

PHYEZR A 42.7%(47/110 ), S 25 A% T A L 55 1E 5
HUIFIRHI 93.6%( 103/110 )( P <0.01 ). T
V50 TR B p-Smad2/3 £ kK B3
T TR T EE( =5.529,P =0.019 ), bli#
i e 20 453 A AR BE B A, p-Smad2/3 2R T BH 3R
KRB y* =7.987,P=0.018 X F£2),

Smad2 Smad3
M 123 456 M 7 8 9 10 1112

Smad4 Smad7
M 13 1415 16 17 18 M 19 20 21222324

1 RT-PCR #illl Smad2 .Smad3 .Smad4
1 Smad7 mRNA £ 3|1 RO R oA
Fig. 1 Expressions of Smad2, Smad3, Smad4 and
Smad7 mRNA in GCA tissues detected by RT-PCR
M: Marker; 1, 4, 5, 6: Positive Smad2 mRNA
expression; 2, 3: Negative Smad2 mRNA expression;
7, 11, 12: Positive Smad3 mRNA expression;
8,9, 10: Negative Smad3 mRNA expression;
13, 15, 17, 18: Positive Smad4 mRNA expression;
14, 16: Negative Smad4 mRNA expression;
20, 21, 22, 23: Positive Smad7 mRNA expression;
19, 24: Negative Smad7 mRNA expression

2 HIIREALH p-Smad2/Smad3,
Smad4 #1 Smad7 F B 5RIA( SP x 200 )
Fig. 2 Expressions of p-Smad2/Smad3, Smad4
and Smad7 proteins in GCA tissues ( SP x 200 )
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2.2 Smadd £ IR oY Rk
BRI 2 Smad4 mRNA FikKF i

IR A0 0 98 55 1 #4180 (0. 5145 £ 0. 1987 ) wvs

(0.8954 +£0.2856 ),P <0.01, 8 1C |, F& A%

P R 433 M A U AR BE A A T B T
TEITIRIEE 4 Smad4 mRNA ik 2 SR B A %3t
FEX(P>0.05),

&2 p-Smad2/3.Smad4 1 Smad7 EBWRIESFHITIREIRAFERFER KRR
Tab.2 Relationship of expressions of p-Smad2/3, Smad4 and Smad7 proteins with clinical characteristics of GCA

p-Smad2/3 Smad4 Smad7
Group P P P
- + - + - +

TNM stage

I 1 6 1 6 6 1

I 21 21 20 22 24 18

I 30 16 28 18 22 24

v 11 4 0.019* 11 4 0.027* 5 10 0.077*
Differentiation of tumor

Well 20 27 19 28 29 18

Moderate 25 14 23 16 21 18

Poor 18 6 0.018" 18 6 0.017" 7 17 0.033"

a: Stage Il and IV patients vs stage [ and Il patients; b: P value among three differentiation groups

Smadd [ G2 2H Ak Y € A 200 M o A 40 A
(K 2C,2D ), BT TR 4H 4R Smad4 & 2350 B
PR 45.5%( 50/110 ), 5 1% T HH 0098 5 1E 3 4
41 Smadd K [ F ik FHPEE A 95. 5% (105/110 )
(P<0.01). IMEIAIV BTV B Smadd 1
FIRPAPER WAL T T WA I R () =4. 869,
P =0.027 ), Fifi 5 B 93 41 23 50 AL A2 B 19 B AIK Smadd
PR IR B W AR(y° =8.138,P =0.017 )
(%£2),

2.3 Smad7 VRSP e R A

BRI 2 Smad7 mRNA Fik/KF i #
v T A O g 5% E H 414 (0. 5114 £ 0. 1962 ) vs
(0.2012 £0. 1006 ), P <0.01, & 1D ], 4% B4 .
PERI R 3 B A 2L R Sy A T 50 T, DR
BB Smad7 mRNA Rk 2R HARNBA G122
(P>0.05).,

Smad7 F 3 41 Tk Y 6 3 2ok A R & (&
2E;2F ), BEI IR LH L Smad7 FOHE IS MR N
48.2% (1 53/110 ), &b 2 /& T AH N 9 55 1E & 41 41
Smad7 & 1 F ik BHYE M 3. 6% (4/110 )( P <
0.01 ), MHAFIIVHITE I IRIE B Smad7 8 13RA
FHEERS T MM I B A TR EEZR() =
3.131,P =0.077 ), Fifi 5 Jib 78 20 273 A 2 B 1 [ 41K

Smad7 & H FHME R B R EH WS, AR EER
(¥’ =6.835,P=0.033 ) %2),
2.4 FI1BAE P p-Smad2/3.Smadd F= Smad7 & &
Fk ey A8 K

Smad2 .Smad3 .Smad4 1 Smad7 £:HAE -~ TGF-
B/Smad 155/ Fl P& A OCHEBE A, S XS FE BT TR
() A e R et A v S A A7 A AH S A , AR A 52 X6 X 2
LA AR B8 1] i vh 09 B 1 R IB HEAT T M OG0
Bro HE AT ( R 3.8 4) BoR, BRI RE D
p-Smad2/3 1 Smad4 [ H Kk 2 B A9 1A ¢
(r=0.84),p-Smad2/3 .Smad4 Fl Smad7 Z[A] JCHH &
A M r = —0.09 ),

#3 ZEIRET Smadd EEHRIE
N p-Smad2/3 FIXHIHE K
Tab.3 Relationship between Smad4 protein
expression with that of p-Smad2/3 in GCA

p-Smad2/3
Smad4 X P

- 3 57 76.777 0.000
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*®4 TIIBRED Smad7] EAKRIES
p-Smad2/3.Smad4 FiERIEE M
Tab.4 Relationship between Smad7 protein
expression with that of Smad4 and Smad7 in GCA

p-Smad2/3 Smad4
Smad7 — P —_— P
+ - + -
+ 20 33 24 29
- 27 30 0.308 26 31 0.972

3 3t it

TGF-B 38 A 18 5 200 16 J&] 151 18 43, o1 2400 e ) 3 452
HAE G, 91, 100 40 P 1S 58, T Smad HE K IGEAE N
TGF-8 ARG S H S T iESEA, RAERKH
FAE ARk R A v DM BT HE A A% 1 Hh &% 431, AT
VA5 TGF-B 1y A &K 3l & . 4 4 Smad2 .
Smad3 F1 Smad4 — 0] TP c-myc BRI R £k,
-3 CDK #1550 P15 H P21 AR L, WA S P15
4543 CDK4 F1 CDK6, BH 1 H: 5 cyclin D A H.AE
FH TS50 CDK #0455 P27 #4407, 454 21 J5 1
2 1A F KA B 2( cyclin-dependent kinase
2,CDK2 ) & 4 Wy i 4 ) FL s o B g R
Smad 4% i ZE X TGF-B 15 Z I8 0 E 2, 7
FE BT B 55 S R ] R AR . TEERE L R-
Smad F A T, Smadd F3- 50T Mo A% 0l BT
H1o R-Smad MHI 45 #9380 — 1~ 5 S 2 2 iy H2
B255E , £ Smadl F1 Smad3 H A2 ¥ € 4715 5 ( nuclear
localization-like sequence ,NLS )HAEH . C 5zt
fifi Smadl .3 ¥ 2L AS, NLS #5585, 5 B-importin 7k
A, o 3 importin A B IR 2 A K%, Smad2 1)
ARZHT MH2 4>, 75 % MH2 45 #4480 5 4% 5 26 1
CAN/Nup214 F1 Nup153 AHH. 35 4E 1], Nup214 #Y
adF B Smad2 AN RS . BERILAY Smad3
Y5 Smad4 254 P Wi i Smadd 55 ST 1A e € 1A 4
F# X3 1( nuclear export receptor chromosome region
maintenance 1 )f%54, fff Smadd 7 TAZN . TN
BE L #17025, Smad2 .Smad3 .Smad4 1 Smad7 25
TGF-B Wif5 554 5, HoAth Smad 5 125 BMP i
RERE S S, TCF-B/Smad 155 K, %
Smad 7312 [APR§ 25 DR ], e 5] 5 B A B K g BROIR 25
T TGF-B WA H=45500

W9 70 W, R-Smad I Smad4 197K 3% a5 2 715
LS B TGR-g A= KMl A T k. © A #F
GEHOPRIEST, B Smad FEINSTE R FA LA

TSR SR Smad B IR R 5154
NS e R s ARWFSE o, B R
H1 Smad2 .Smad3 1 Smad4 mRNA 3k /K200 5
& THIIE 7 4H4Y, H. p-Smad2/3 1 Smad4 1E 5[]
AR 20 2R e 1 PR e 3 SR IR AH L 1E 8 ZH 2L 7y
RER, A EHENIEME, XEWH, BT
R-Smadfl Smad4 £ HFRIE /D, # TCF-B 1554
SRR, — 2R LR T TGF-B 7 il 41 i 38
AN AR T 0 AR AR O TR R K
) — N EER K, X5 R-Smad 1 Smad4 75 HAth
Jivged & A A T AL . AR ST 45 5 R, 7E3R 4
2K p-Smad2/3 1 Smadd I TEITIRIRA LI, 241
REA LU AE Y, | 25 (B 07 R BR T 240 A okt , 2% i D
FHO, R RATRE R TR FEH F 8 T p-Smad2/3
H1 Smad4 7E [R5 55 16 2 RAKRIE WL 805 F R 2
BRI AR A T AT, H UL, [FRE R B8 & #5
Smad W IEHVER .

Smad7 i T Y AR 18¢21, J& T3 & Smad,
RNREWE ZRBE IR AL, (H AT 57510 TCF-B 21K 1 7E
454, BL1E R-Smad BEFR L, M X 188 K A5 5
LR AR . Smad7 2535 0925 HL AT 5200 241 i
Xt TGF-B BB %5, Nakahata 25" #F 58 % B, 76 %A
T 40 1A I A bk B9 P Smad7 #635 B ; [RREAE
B R HOR AR Tl & B smad7 ik E
Halder 257 % ¥ 75 25 W 98 ZH 27 vh smad7 1975 2635
T SIFEERS 4278 Smad7 23519 5294 KA B T i
R R . ARG R B, BETTIRE T Smad7 7E
B SRR KO 2R 3R 25 B S 18 w85, I LR o 4 230
AT ARRREE W ARG, LB 1 3R IR /KO B i L SR
Smad7 W5 R FIKTRES S T 58T T RIE N &4, 5
SHEERE VI, T Smad7 7608 (1)
WGk KEN Smad7 S51GLH TCF-B 3244k 1 4
44 ML T R-Smad WBERRAL, i Smad2/3 Joik
5 Smad4 HZ54A, 2 TGF-B/Smad {5 518 %4 FH
Wr, AT k388 T TGF-B 41 il A K A VR T, 30T il
A A K RN R, Ik, Smad7 XF 49 TGF-B/
Smads 1551 4 197 & 2 G T ELW

TE VR A KA R R LI R R — Ak
SRS AR, ST TGF-B/Smad 155 18 [ v 4% 56 it
SERAEGE 10 & A & B R WV L ASE 58 5 Smad
SN PEAT TR e 45 R BoR, 5F TR P
p-Smad2/3Fl Smad4 1Y 1 3% 35 2 W B 9 TE AH G,
p-Smad2/3 .Smad4 Fll Smad7 2 8] JC B & A% AH S,
PERTE TR T R-Smad Fl Smadd4 T ] —Ff 3[R 14
BAFRB RS W HE S J0k m T S, i
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JibJRE 4 i 2% 2 X6 TGF-B1 B AU I 2 A AN 32 28 1l
S A . VR A A Smad , Smad7 T 53546
TGF-B 52K 1 R4S G, 5e 4 T4 R-Smad HIBER
b BT BESE— A F Smadd TE B2 &40, H It
Smad7 Fl R-Smad W& I A HERMIK R, X fE
R TEARIF 5T o A & B 2 A S 4 S A
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