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Abstract

AIM: To investigate the relationship between
the hypomethylation of cancer associated anti-
gen gene (CAGE), melanoma antigen gene Al
(MAGE-A1) and melanoma antigen gene A3
(MAGE-A3) promoters and clinicopathological
features of gastric carcinoma.

METHODS: The methylation status of CAGE,
MAGE-A1 and MAGE-A3 promoter CpG islands
was detected by MSP in 30 gastric carcinoma
samples and 25 normal controls. The rela-
tionship between hypomethylation of CAGE,
MAGE-A1 and MAGE-A3 promoters and clini-
copathological features of gastric carcinoma was
analyzed.

RESULTS: The rates of hypomethylation of
CAGE, MAGE-A1 and MAGE-3 promoters in
gastric carcinoma were significantly higher than
those in normal controls (80.0% vs 4.0%, 60.0%
vs 0.0%, 46.7% vs 8.0%, all P < 0.05). Hypometh-
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ylation of CAGE promoter was significantly cor-
related with lymphatic metastasis and TNM stage
(P = 0.016, 0.026), hypomethylation of MAGE-A1
promoter was significantly correlated with tumor
differentiation and TNM stage (P = 0.042, 0.002),
and hypomethylation of MAGE-A3 promoter was
significantly correlated with tumor differentiation
and lymphatic metastasis (P = 0.034, 0.026).

CONCLUSION: The hypomethylation of CAGE,
MAGE-A1 and MAGE-A3 promoter CpG islands
may be used as a biomarker to estimate the dif-
ferentiation, lymphatic metastasis and TNM
stage of gastric carcinoma.

© 2013 Baishideng. All rights reserved.
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antigen gene, CAGE). Z & ZBRKRAR
-Al(melanoma antigen gene Al, MAGE-AT).
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BHFREFRME RO HES RN RS HA
£(P =0.016; P = 0.026); MAGE-A1 % A &3
F X £ A A5 20 28 A2 B Ao ls R - I A
£ (P = 0.042; P = 0.002); MAGE-A3 % A &3
FREFTEMUS RO ES LR oA ER
£ (P =0.034; P =0.026).

it CAGE. MAGE-Al#MAGE-A3% A &
T R £ WA ag ) T 26 A 8 T F b B &
AP AL . KE B Rl A2, A
ST RE R A B 06 I B BTG 0 T AR E .
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Jif9RE AH SC PR FE K (cancer associated antigen
gene, CAGE) PRI K -Al(melanoma
antigen gene Al, MAGE-Al). R FERPUIRIE
[%]-A3(melanoma antigen gene A3, MAGE-A3)%
PRI ) 3 1 32 FRREAR /25 FREARBIL AR B RS, AE—
SeR A R AR R BT D X A T R,
SRR RIERRE DY R H AT
WM 3 Fh L DR AE & Al bR h Rk OE ST O
LA, HAT B IRA LN CAGE . MAGE-ATR!
MAGE-AZSEN A )1 X5 AR DL AE
PSR Wi PRI B HE 5 AR IIBIF T LD, i
H 2 AR RS A MR ARE, WA 256 T8 3%
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1 RIASE
1.1 A 554137 6 5 A bR AR B A RS R
BB . TR R ARG 2RI VE, WA
R T-70 CUKFEIRAT. B br 4306, 5518
i, Ze1249], SFRIAEIS S8 % . T e A LMK 23 %
A5y g M 2 B 4 M g 2 R0 R 7 A A,
A S SR =T s e RS S A E I 1K (7 R
Y1 MM BV B 15 B0 43k A7 I 2 6 7% 2 RIG Thk
A, CUGIR281504 T+ 11 4L FTIT+ IV
I, TR IR 254, Jorh B 144, 2o,
PIFRES52%.
1.2 7k H3EALER 7 EPCR (methylation specific
polymerase chain reaction, MSP): (1)2HZiDNAF
FEHL: 2 L P 4 DN AFRBGR 7) & (1 H RBH)
A UL REAT A, $RIOCE N ZIDNA G £l %
AN TG EE T B 1% M B IR e A DN A
TR0 (A g0080>1.8). L0 NV A R 2 6 48 1 i 4
BRI DN ABEA TM SP [ N . % 3725 F AL B
PEXT B CR F 28 W0 i PR 5 AL BRI S2 AL AL ZADNA),
P A B 0o B (4285 T PR 6 7 il b B8 4D 1F
i N IILDN A) R P (2 3 1K) (2)
SIMF5): CAGE. MAGE-AIFMAGE-A33:
DAL R RS A (MO R RS S T () ) i TE 2 1]
Kaneda:PHICho i) 15 (I SCHR, 5140551 I
K1, B)MSPRN: AR ZRUNT (b e NVARFR X
25 pL): 10X Taq Buffer(£yMg)2.0 uL, L5514
(20 umol/L)1.0 uL, FiF514)(20 pmol/L)1.0 uL,
dNTPs(2.5 umol/L)2.0 uL, Taqfi#(5 U/uL)0.2 uL,
WARRESEMIDNA 4 pL; W 41F: CAGE-M
JCAGE-U: 95 C A3 min. 3L HR: 95 C,
30s;57 °C,30s; 72 °C, 60 s; FL35AMEER. FHER 4G
WG F72 ‘CHEMT min. MAGE-A1-M & MAGE-
Al1-U: 95 CHiANES min. fEF LR A: 95 °C, 30
$:0°C,30s; 72 °C, 60 s; FL35AMEIR. JRIFGE R
JaF72 CHEM7 min; MAGE-A3-M XMAGE-
A3-U: 95 CHiANES min. fEF LR A: 95 °C, 30
$:55°C,455;72 °C, 60 s; 3L35AMEFF. J5T72 °C
FHEMT7 min. N E5HRE, HU5 uL PCR N4
T 1%I R BE e ok, TU VPRI R R 40
PRSI AR5 45 AR (K1),

Geit A0 AWFFUR I SPSS13.040 v # fF,
Ko A58 5F i hee e DA 28 V06 B 04T 4G
5, P<0.0547 geit 2 i L.

2 FR
21 EFEEEL §RALFCAGE. MAGE-Al.
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Ti0E, 5. SEPCAGE. MAGE-ATFIMAGE-A3BEBEL 1989
WA\ % 8 5

2R TN S1¥E5
CAGE M 95 5'~TTTTATACGATTCGGAATTCGAC-3'
Ti5: 5'~CAA ATCTACGACCTATTTCCCG-3'
u 05 5 ~GTTTTTTATATGATTTGGAATTTGAT-3'
Ti5: 5'-~AATTCAAATCTACAACCTATTTCCCA-3'
MAGE-AT M 05 5'~-TTCGGGTGTTCGGATGTGAC-3'
Ti5: 5'~CCTAAATCAAATTCTTCGACCG-3'
u 05 5 -TTTGGGTGTTTGGATGTGAT-3'
Ti5: 5'~CCTAAATCAAATTCCTTCAACCA-3'
MAGE-A3 M 05 5 -TTTGTTCGGAATTTAGGGTAGTATC-3'

Ti5: 5'~GTCGCTCGTTACTCAAAACG-3'
u 05 5'-TGTTTGGAATTTAGGGTAGTATTGT-3'
TB5: 5'-TGTTTGGAATTTAGGGTAGTATTGT-3'

M: BBE(L; U: KBBE(L. CAGE: IPBERNEER, MAGE-AT: RBEXETEER-A1; MAGE-AS:

REFBHRERN-A3.

ANt N2 PL P2 TI T2

MUMU MUMU U umMuU U Ma

PO NE

bp

110

| n|-|

110

1 CAGE. MAGE-AIFIMAGE-A3 MSPIEBVERXE. A:
CAGE; B: MAGE-A1; C: MAGE—A3. M: R E AV MSPY 1
R N B EMSPY ISR, N1, N2: IEH B A

Ma: Marker(5 [#M 8 H HBIFA05 1PIUTEAHY HA
HEAL; 51U S H B RAn s IMICAe T oo
FA; PIRTS [Py HE L HROAE, 0ok B Ry 2
b JEMRRESIE AL EMY). CAGE: WML
MAGE-A1: BTN -AL; MAGE-A3: JREFUH
PUFZEA-A3.

MAGE-A3% R &3 T K & F Lk F 6
Wi EW HEE P IMCAGE. MAGE-AI .
MAGE-A3REH A 8 X 11 25 ELAGBH M %93
A4.0% 0.0%. 8.0%. B AL 3R LN
J3 Bl T DX 2 H AR BH 2 2 4 3 80.0%
60.0% 46.7%, WAL HHITCAGE.
MAGE-AIl. MAGE-A3:N )3 8+ X 1) 2: 3
PR R ThE, Bl e T s o e gl, H
7 B HAT vk 22 B L (P<0.05).

22 B FCAGE. MAGE-Al. MAGE-A3
EAEBFHFREFEMAMEEL T R KHDE
FAER X A HR2WH, CAGE. MAGE-Al -
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MAGE-A3RER 8 X AL B 5
PGS AR B AL 2R BT O (P>0.05).
B, CAGEFLH JE 811X 2 AL 5k
CLHERE Rl PR 70 W47 5% MAGE-ATFER A 31
X 25 F BG4k 5 20 23 05 A0 R 5 RIS DK 40 3937 K5
MAGE-A3RER A 8) 1 X 2 F AL 5 ik e
FIH R R E A 2 (P<0.05).

3L
i R 7 R FCA IR — o, A R B R
B IE N B A g B PR 2R 0. DN A S HY AR
A, BRI g 5k DR] fy FE R A L5 9 5 AT ) 2 PR AR
ABEUN Ay o 40P 58 AT 2358 R 5 R 80T 110 2 AL
i, T4 I DNA iy U EEAL FIDNAIE F R4k, &
FEDN AN A AR AL s e A Jm 5 4
DNA KA HEAL AT R L. CA KR
WEFTUESE, RN R A R R DNATL
FP LK B vy P SRR BE D0 0 L. DN AR Y3840
A RS e, AR R T R 1 e
2, ] FSRAE A g 2 W 0 2R 2 b A AT
I B 5 JEAR SR B A R b S A B, AGi S 3
T X CpG &y 7 I REAL HO L s T 0 RS v,
Ry, BRGNS D DL, e
AL J3 )1 IX Cp G & 53 i FH AL I B9 IE
H fi oA — AR

Jii/ 52 APt (cancer-testis antigen, CTA)ZE
PEl ¥ b5 iR AH OGSl AEIE R 443, CTA
SERUR Bl 1 D A T REAOIR A, A S T
LR IER S5, S HIoTEIRIA; TAE MR 41

KB AMSPF
Fm T CAGE
MAGE-Al %
MAGE-A3LX A&
FHFRETFHEN
KE BFT ER
X 3FF I B B
FE WAL ®
EHYPEHTE
R B
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iR EE
B % ¥ CAGE.
MAGE-AI .
/‘;A jf?}] ii? IBERI MAGE-AT MAGE-A3 CAGE
#F R 45 — n e e e e PE - - PE
SARE B R BiSkR umt M um M um M
T 0 s IR 9% ) 4 MR
g?l’i ;‘;ﬁg iT = 18 12 6 0.458 10 0.45 15 3 0.66
THAEARBE X iz 8 @ 9 g
ML, B A TH(Z)
j‘l iﬁgﬁé’;;g =50 21 12 9 0.704 11 0.873 18 3 0.329
P/ N
BT EALT & <50 9 6 5 6 3
wABEAREL  ARFEE
oy —F 7 X, A R 20 1 9 0.571 1 0.791 17 3 0.248
LR R A EDRUBIDE 5 4 1 4
&, o B AR .
N S L 5 3 2 2 3 2
EY. ALHFF DIEE
IR R B 8 6 0042 0.034' 5 3 0.305
R th 11 9 2
& 11 9 2 3 10
MR
= 19 13 0.266 0.026' 18 0.016'
x 11 5 6 5
IBFRDER
I+11E8 12 3 0.002" 0.284 7 5 0.026'
I11+IVER 18 15 8 17
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'FisherfAtDIEAMSEAITRNY; UM KPR, M™: BE(C. CAGE: IPBIEXTIRER; MAGE-AT: RBRBIIRER-AT;

MAGE-A3: REBRBHRER-A3.

M, ZFE R 31 XORAE T 2 HEAL, A
HHEARE. WRERFTRENEARES
PAUFHRFAE: AXBR FAC 7 & R G4 SUR b8 41
Ylrp RIXIHLAGIE N E AL TRk b, 250
h 2 BRI SR TR R s i A s ks 78
ANTR] g g 20 23 SRk RO JLRIA 5 i
AR FEBALA Y, CAGE. MAGE-A1 .
MAGE-A3=FY)JE TIs/ S U IE . Rt
AT e J 9 A S 1k R (R S TR, A A o g
AT R, DRI, w1 R 2
T, Sk M e )P A% S e L AR AL

B UL WIITIESE, CAGERLH A 31T X (1
25 A S e (¥ & A R R DA C. Cho%s !
ROAEFUIRE . M. THE. 5. & EWmE
HNCAGEIL N A ) 7 IX & AT 2K, e
AR TBYERT 4. IEHW SR A L, B
F)F XA LRI 7R B m AL, CAGEH:
DA 31X 25 AR BH 2 4 78%. Cho%5 i
TR, BIEEHLHCAGERL N ZRIE R J189%,
H HCAGEREN M RIS 5 CAGERE 31 X 1)
FHIAA . ALK ICAGEREIR R8T 1X %
AL B 1 3 5 Cho S I 1N CA GERE R Rk
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KA —EMZEEN, WRCAGEIER J38) T X L H
FA T BEIFAECA GEIL R FRR e — JR K. H AT
E WA BT CAGESE N A 8 T X 2 H LA
ARAS BL B 25 H AL 5 15 908 I PR ARF AIE 56 R IO
A ARYGRIGE R, CAGESRENJE8) 11X %
FH 5k 15 R A T I L 5 5 B i PR 43 31 25 1)
DG, KR MCA GEIL N J5 ) 1 X 25 R 4k
1k, FTREA BT A B TS . CAGERER
Bl X2 FEAL BH Pk 22 8 W T = 7R 1T RE T
PRIEERLE, TS AR, I TDNAF AL & —
] 3 (R st AR A 5 3K, BRI T DAY CA GEFEA
IR I i B 45 7 L AL 250, DL
CAGEXENZRIE, Sy ek CTLI AR 1% 71,
AIREAT BT R R T

MAGE-Al. MAGE-A3ILRILN A5 T IX
2% F R A R REABIE S 55 g 1) R A2 R K R %
D). Zhang®5PVR ILAE 45 1 g a0 Ok A 4123
MAGE-Al. MAGE-A3FEN JH 511X 524 3
b, T IE R L0 B X Ok R R L.
IR RIN, MAGE-A1FENJE 8 FIX L 3L 5
&8 9 1 R A A RO AT DG, i 45 L
JER L MEMA GE-ATFER 51 X 2 1 34k K
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PR AR W B 45 3 B 0 5 8) 7 IX &
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57, M2 G 7 T 0 A AL ) A 2o AR
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T I R 23 AT K, 2 22 BRI, m BAK
IR R T T R R BRI S

M2, BEWCAGE. MAGE-AI.
MAGE-A33EN 3 8)) 1 X AFAE 2 R SR, I
58 e R RS 9 R AE 2 AP AE R R, 71X 3
i DR A T REAE A i S R . BT AR R
TG 7 AR W, [FN, (43T 2, 5K
JA BN XA AL 2 e R S AL I —Fh o7 XL A
KHEFHDNAMKF AL IREA Z, i H V2
el JUAT R A e, R i AT O R 2 R AR
Y. AR AR AL i JER S 31
X 2 Ak 5 S A (R D) R B 2501,
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