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(# =] HI:mi atrogin-1 FE R 7ETE I IRIFA( gastric cardia adenocarcinoma, GCA )Y S5+ H etk 3238, IR 40 Hiilfs IR
B TV SR BE R DY I B 2004—2008 4F ] A TE 1 R B AR AL 139 491, 43 51 107 FH S0 R e A -
FAL P PCR( bisulfite conversion-methylation specific polymerase chain reaction, BS-MSP ) \RT-PCR FlI 96538 2H 23 Ak 27 246 1 %
I A 2L 20 BAR 3 5 B AL 2% 3 ~ 5 cm DHIZUHR atrogin-1 JE K1 FT 64k . mRNA 18R (4 3 3855 00, B FH 628 41 834k 2 1k
K IARRIZH ST Smadd B FTRIFIL . SR BEITHRIBAZU atrogin-1 LR 2 7 X i 1P JEAL 2] 44. 6% ( 62/139 ) | L5
THEFFA L 3.6%(5/139 ) ( x* =63.891,P =0.001 ), H. atrogin-1 JEF (1 FF 54k 15 TNM 4330 B b J8g 114 20 8124 43 AL R BT 2 )
HHI(x* =6.144, P <0.05 ), BEITMIEALZI atrogin-1 FEP A9 mRNA AR 38K T B 3K T 544 (0.482 5 =«
0.1754) vs (0.896 9 20.290 1),1=10.62, P=0.01;34.5% vs 82.0% , y* =4.441,P =0.001 ], H5H 37 X i LAk
B2 I S A AHDCHEC r= -0.256,P =0.001 ), HEITIRIEEAH LU Smadd 11235 1Y PH M 26 3 IR T 5 42U 46. 0% vs
95.7% 5 x* =2.945,P =0.001 ), H 5 atrogin-1 2 15152 [ 5 W1 B A IEAIE r=0.604,P =0.001 ). 4518 : Awogin-1 JE[H Y
BT IX 1R F Ak T B0 PR TR T BB R 8T D 4 40 b 3 PR SRR R A BL R 2 — o
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Expression and aberrant methylation of atrogin-1 gene in gastric cardia adeno-
carcinoma tissuse

Ma Hongliang', Han Lijie’, Guo Wei', Zhang Minghui', Guo Yanli', Kuang Gang', Dong Zhiming'( 1. Laboratory of
Pathology , Hebei Cancer Institute, Fourth Hospital of Hebei Medical University, Shijiazhuang 050011, Hebei, China;
2. Department of Radiotherapy, Cangzhou Central Hospital, Cangzhou 061001, Hebei, China )

[ Abstract ] Objective: To investigate the expression and aberrant methylation of the atrogin-1 gene in gastric cardia ad-
enocarcinoma ( GCA ). Methods: Tumor and normal tissue samples were collected from GCA patients ( n =139 ) undergo-
ing surgical treatment in the Fourth Hospital of Hebei Medical University between 2004 and 2008. DNA methylation in the
atrogin-1 promoter was analyzed by bisulfite conversion-methylation specific polymerase chain reaction ( BS-MSP ), atrog-
in-1 mRNA abundance by RT-PCR, and density of immunoreactive signals for atrogin-1 and Smad4 by immunohistochemi-
cal staining. Results: The frequency of aberrant DNA methylation in the promoter region of atrogin-1 was significantly
higher inGCA than in normal tissues ( 44.6% vs 3.6% , P <0.05 ). The methylation status of atrogin-1 in tumor tissues
was associated with TNM stage and the degree of histological differentiation of the tumor ( P <0.05 ). The mRNA and pro-
tein levels of atrogin-1 were significantly decreased in tumor tissues as compared with normal tissues ( 0.482 5 +0.175 4
vs 0.896 9 £0.290 1 and 34.5% wvs 82.0% , respectively, P <0.01 ). there was a negative correlation between atrogin-
1 methylation and atrogin-1 mRNA and protein levels ( r = —0.256,P <0.01 ). Smad4 protein was detected in 46.0% of
tumor tissues but in 95.7% of non-tumor tissue ( P <0.01 ) and the protein level of smad4 was positively associated with

that of atrogin-1 ( r =0.604,P <0.01 ). Conclusion: Hypermethylation in the promoter region of the atrogin-1 gene and
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the resultant decrease in atrogin — 1 protein synthesis may play an important role in the pathogenesis of gastric cardia ade-

nocarcinoma.

[ Key words ] gastric cardia adenocarcinomaj; atrogin-1; methylation; expression
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JEHLUb et B 20 20 R0 55 2 4L 28
H-E YL B2 WHIESE o 4% M8 Prpid 56 22 ( Inter-
national Union Against Cancer, UICC VAR MESEST TNM
-, Hoh T A 5 103, 6% ). 1T B4 56 11
(40.3% ). M WA 62 #1(44. 6% ). IV A 16 1
(11.5% ). &M T A 20 41( World Health Or-
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Fig. 1 CpG island of atrogin-1 and locations

of BS-MSP primers
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PBS B —PifE 2 Frxt i, AR B BRI b, IEH
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A0 23R =7 )1 ~2 43 AR + 7,3 ~4 43|
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£ 1 Atrogin-1 #1 Smad4 #J RT-PCR % BS-MSP 5|#15 3 B H & W &4
Tab. 1 Primer sequences and reaction conditions of atrogin-1 and Smad4 in RT-PCR and BS-MSP

Annealing temperature  Product size

PCR type Gene Primer
(t/C) (bp)
RT-PCR Atrogin-1 F:5'- AAGTCTGTGCTGGTCGGGAA -3’
R:5'- AGTGAAGGTGAGGCCTTTGAAG -3’ 57 123
Smad4 F: 5'- ATCTGAGTCTAATGCTACC-3’
R: 5'- CGTATCCATCAACAGTAAC-3’ 58 452
GAPDH F:5'- GGGAAACTGTGGCGTGAT -3’
R:5'- GTGGTCGTTGAGGGCAAT -3’ 57 342
BS-MSP First-step F:5'- TTGGTTAGTGATAGTTAAGG -3’
R:5'- TAACTTTATTTATAAACT -3’ 54 519
Second-step
Methylation F:5'- TTAGTTTTGCGGACGGTTCGGGAGG -3’
R:5’- ACGCTTAAAAAAATACGCCCCGATC -3’ 55 188
Unmethylation F:5'- TTAGTTTTGTGGATGGTTTGGGAGG -3’
R:5'- ACACTTAAAAAAATACACCCCAATC -3’ 55 188

1.6 “%itxaE

R JH SPSS1L. 5 3 HHECFERER F R IE x°
o, 1 & B ORESR ¢ K S, AH O HE 4 R
Spearman 73T, AU K5, P <0.05 RnEFEHA SR
NEI-3'8

2 & R

2.1 GCA 4122 atrogin-1 P AALFA R3E 5
4139 i) GCA 412 K AH N I 55 41 21 BS-MSP
K a5 5 2 )R, GCA 44U atrogin-1 1 34k
F(44.6% , 62/139 ) W m TR 5HLU(3. 6%,
5/139) (* =3.891,P =0.001 ). atrogin-1 H 34k
() i A S A L S TG 6 (R ITIA ATV ) GCA 4141
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H atrogin-1 H 3403 I 285 F T R0 1 A s 41 40
(x> =6.144,P =0.013 ), X/ H
AR = m T P a8y =6.402,P =
0.011 X & 2 ).
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Fig. 2 Methylation status of atrogin-1 and mRNA
expression of atrogin-1 and Smad4 in GCA tissues
A: Methylation status of atrogin-1. M : marker;
P: Positive control; N: Negative control; U: Indicates
the presence of unmethylated genes; M: Indicates
the presence of methylated genes. Case 1: Unmethylation,
Case 2: The tumor is partly methylated, Case 3: The tumor
is fully methylated. B: mRNA expression of atrogin-1 and
Smad4. Case 1 and 2: Positive mRNA expression of
atrogin-1 and Smad4; Case 3 and 4: Negative mRNA

expression of atrogin-1 and Smad4

2.2 GCA #8220 atrogin-1 #= Smad4 % mRNA & A
7 2 AL

GCA ZHZU atrogin-1 LR ) mRNA 23k i K
TR A 98 55 41 £1( 0. 482 5 £0. 175 4 s 0.896 9 +
0.290 15 t=10.62, P=0.001 X K 2), H'5 TNM 43
K RE L2 AR BE B VIAH O s atrogin-1 JEPR & A H
LR GCA ZHZUH: mRNA 263k 8 B TR & A 3
ALFR) GCA JEE2H 21 (0.281 2 £0.090 1 »s 0.652 5 +
0.291 4; t=11.28, P =0.001 ). Smad4 ZEPH ) mRNA
FERAF B EAR T 55 20240 0.520 1 £0.205 6 vs
0.911 4 +0.281 75 t =9.86, P =0.001 X K2 );5 TNM
S IR L 2 AR Ay A TSR, Smadd 1
mRNA Rik2ZEFIPAEA G (P >0.05 ),
2.3 GCA £B£2 ¥ atrogin-1 & & %9 & ik

GCA 21 atrogin-1 W) EdIfb Y o 2N
i T 25 (/] 3 ), atrogin-1 5 1 FRIKBHME R K
34.5%( 48/139 ), AR A S L b FHVE A Ky 82. 0%
(114/139), W #H Z R A G T %2 (7 =4. 441,
P =0.001). Atrogin-1 £ GCA "I H F£ L5 K
AW PR TG o6, {2 IR IV 1 GeA B
atrogin-125 [ R Ik K B E LT 1T WA 1 45 A8 &
(x* =4.552,P=0.033), 4L ZH L atrogin-1 &
FHFR 7K W Z 8T & b A 21 x° = 4. 065,
P=0.044 ) % 2). K atrogin-1 J& 8 FIX = H 3
fbiy 62 il GCA 41445 49 i & 1 & 35 R P 1
atrogin-1 E@ﬁﬁé{t%,ﬁ:i‘?a%ﬁ@%ﬁi@ﬂﬁﬁﬁﬁ%
A r= —0.256,P=0.03 X % 3 ).

% 2 Atrogin-1 71 Smad4 £ GCA ALFHHBEERENALREARIE

Tab.2 Methylation status of atrogin-1 and expressions of atrogin-1 and Smad4 in GCA tissues

Atrogin-1 methylation frequency Atrogin-1 protein expression

Smad4 protein expression

Group N
n( % ) X P n( % ) X P n( % ) X P
Age( t/a)
<50 26 12(46.1) 0.031 0.860 8(30.8) 0.200 0.654 11(42.3) 0.180 0.672
=50 113 50(44.2) 40(35.4) 53(46.9)
Gender
Male 109 50(45.9) 0.328 0.567 37(33.9) 0.077 0.781 50(45.8) 0.006 0.938
Female 30 12(40.0) 11(36.7) 14(46.7)
TNM stage
I +1 61 20(32.8) 6.144 0.013 27(44.3) 4.552  0.033 35(57.4) 5.62 0.018
m+1v 78 42(53.8) 21(26.9) 29(37.2)
Pathological differentiation of tumor
Well/Moderate 108 42(38.9) 6.402 0.011 42(38.9) 4.065 0.044 53(49.1) 1.791 0.181
Poor 31 20(64.5) 6(19.4) 11(35.4)
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2.4 GCA 2820 %F Smadd & & ¢ Kk

GCA L Smad4 1Y fe 2 2 b e (o 2 R 20
JHIAZ 140 B % €5, Smadd 85 110k B MR
46. 0% ( 64/139 ), ThiAH W 98 55 20 2 (%) 8 11 3R 3k PR
FA95.7%(133/139 ), BiH 22 A Gt~ X( )
=2.945,P =0.001 )., Smad4 % H7E GCA FflFik
5 A AR AN S R TE G (A T
V] GCA 3% Smadd R IXKFRBEMRT 1
WA W E(* =5.621,P=0.018 )( % 2). 48
4 atrogin-1 PHEFRIKE GCA 4141 42 £ Smadd £
H 8 52 FHY, atrogin-1 5 Smad4 1) 8 H 15 2 8]
A AIEASE r=0.604, P=0.001 ) £ 3 ). 64
Bl Smadd 4 ik BHPE ) GCA 21 34. 38%
(22/64 )atrogin-1 2 I IEALIRE, 65. 62% ( 42/64 )
atrogin-1 K& Kl 52 3 I JEALIRAS , Smadd HEHI3RIA S
atrogin-1 J& P FH Ak 22 1] 522 B b S AH G r = 0. 264,
P=0.025) #4),

£3 GCAAAF atrogin-l HEBRIESH
HAENE Smadd EAFILZ EHIMEEME

Tab. 3 Association of atrogin-1 protein expression and

methylation status, protein expression of Smad4 in GCA tissues

Atrogin-1 Atrogin-1 methylation ~Smad4 expression
protein
expression MU P t - P
+ 13 35 42 6
- 49 42 0.003 22 69 0.001

M: Methylated; U: Unmethylated

3 GCA 4 atrogin-1 & Smadd EHHIRIE
( SP & x400 )
Fig. 3 Protein expression of atrogin-1 and
Smad4 in GCA tissues ( SP x400 )
A': Positive staining of atrogin-1 in GCA tumor tissue;
B: Negative staining of atrogin-1 in GCA tumor tissue;
C: Positive staining of Smad4 in GCA tumor tissue;

D: Negative staining of Smad4 in GCA tumor tissue

%4 GCA HLH Smadd EHREE atrogin-1
EFPELREZ EHHEKE
Tab.4 Association of Smad4 protein expression and

atrogin-1 methylation status in GCA tissues

Ssmad4 protein Atrogin-1 Atrogin-1 p
expression methylated unmethylated
+ 22 (34.38% ) 42 (65.62% )
40 (53.33% ) 35(46.67% )  0.025
30 i
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JULPA 25 45 (I 5 Th A % B, Gomes 451 423K atrogin-
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e VSEEGRININAE £ iy 22
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A BELE R Y & 2R & B PR AR Tan 254
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