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Abstract

Objective: To investigate the functions of hypermethylation of MGMT and RASSF1A genes in hu-
man gastric cancer. Methods: Methylation status of the MGMT and RASSF1A genes in 60 gastric
carcinoma tissues and 60 paired surgical marginal normal gastric tissues were detected using
methylation-specific PCR. Real-time RT-PCR was used to detect the expression of MGMT and
RASSF1A, and immunohistochemistry was used to detect the expression of MGMT and RASSF1A
proteins in the above samples. Results: The positive rates of promoter methylation of the MGMT
and RASSF1A genes were significantly higher in gastric cancer than those in normal tissue (both P
< 0.05). The positive rates of MGMT and RASSF1A mRNA expression in gastric cancer were signifi-
cantly lower than those in normal tissues (both P < 0.05). The expression of MGMT and RASSF1A
proteins were significantly higher in gastric cancer than those in normal tissue. Conclusion:
Hypermethylation of CpG island and loss of the expression in MGMT and RASSF1A genes were ex-
isted in gastric cancer, and it possibly plays a key role in carcinogenesis of gastric cancer.
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HE: HITMGMT. RASSFI1AEZFHREMRAEEERE. KBFHNEH. Hik: AFERRERS
B3 3 55 X )X BZ (methylation specific PCR, MSP)#3ll 604 B %% 441 & 48 B 55 IEH A KA MGMT.
RASSF1AEF B3I FRIFEMRGL, FAEN#ObeRiESR - Z2REE% X (real-time RT-PCR)F4:
B RN 2 SPEE S RIS I ZE FIMGMT. RASSF1A X mRNARIE F IR E BN . &2 BEALRFHMGMT.
RASSF1AZ:F i) AL FH R BR IEHARPHEF (P < 0.05). BEALAFMGMTHIRASSF1A mRNAFH
HRIERHBMT EFHLA(P <0.05). BEALMGMT. RASSFIARAFZHERTERHLR. &ib:
BREAAHHFE — R ERMGMT. RASSFIAZ R B3 7/ FEMME O REHRE 2 BERAENEESR
BZ—,

KA
BE; FEMARFREMPCR; MGMT; RASSF1A

1. 51§

B — M WASRER, HRERER—NZPR,. ZMBINE PR, bR s
DNA #3455 2 g R A i BB JE 2 — (1], Horh DNA F R R R0 AL 22 (B Sy 2%, Wl s 40 22 DR 1)
FIRE, EHMR R AE2]. 6-F- ALY NEIS DNA L EE 5 iF(O°-methviguanine DNA methvltrans-
ferase, MGMT) /& —Fi i i 7777 ) DNA &5, RERLIGHElb 75 DNA SIENS O° i K A ke keik, MTE
Ji% O°- 1S4 N &) 72 DNA Bk, Wik DNA B AHIEE, 75 DNA EHilidfEdh 0°-mG A5 i i
BENE(T)EE D, T2 GIC-AT AR (G—A B4), Mg & 4w 41k - Ras AR X 3k 5Kk 1A(ras-association
domain family 1A, RASSFIA)E: K 5 3l X 35k 1) 5 FF 24 2 00 5 R G 1) 2 EWL 2 — o AW L0 Hr
T B ME SR IER A MGMT. RASSFI £ K E 37 FEAIRES K R E RSN,  BART MGMT.
RASSFI FE R A 5 R R0 2 B A AR &R

2. MRI57%
2.1 ##8

60 171l B 8 2 SUbR A B 75 S T L BE R 4hRL 2012 2 7 H & 2013 4 8 H & B &z A B RN
FAREE, RATRATEAHHRIGIT . BEER N 35~80 L (PP A4ER 57 %), 53341, L2764l fHa
MELERE 38 B, A IREEHER 22 4. R0 HE R b B SRBEIX Sk, 6 5% 15 4L 2 E A
NER R A% 5 om PL BRI . FTAFRAE 2 47, 1 4 L EDJON RNA RIER, $ia T—70 CUKF A7
AR, 1 AR EERE E . ARG RAE, AT REd. IrERAYEWERE, PAFARRAYZ

HNBAE
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22. Bk

2.2.1. DNA 2 A T RER P &1

I DNA $EUR G FIRH LT DNA $2H0, BRrE D RRIG UL 15 E1T . DNA $25UE 4
FEFESCIIA TSI A i, B | ug DNA AR R E AN S IR g AT A8 1 (B A 20 TR il A gk A7),
DNA J7 51 |l B SE A4 s (C) e A Ry R Ui FF A fg s g MU AN AR ), 7EBEJS (1) PCR S AT U 48
NT.

2.2.2. FEAMSFRM PCR(MSP)

gt DNA, ARG & (A6 RAR) 1 3 B 53847 PCR . MGMT. RASSF1A 51#¥ it b
W T A, PCR RNAK F N 25 pl: perfectshotTag(loading dye mix)(TaKaRa A ®))12.5 uL, 51414 0.5
uL, f&14i)5 ) DNA2 uL, dd H,O #ME % 25 puL. PCR M 4% 5E N 95 J@48 1 15 min, 94 %B1% 30 s,
XAk 64 SE/AIE59 I8k 50s, 72 €M 45s, 3L 35 AMEIR, 72 S€{H 10 min. HUPCR =4 5 uL,
1.5% L HEHERERS FaK, SRR T M HITE 73 b7 o

2.2.3. RNA BN R %% 3% - SR AR N

HUZH 2 100 mg AFFEE# 780 WS, TN RNA $2HURF(H 4% TakaRa 2 A1)L mL, F 746 2 A5 5 B
AT . FEIUT RNA 22 10035 fEE b F vk Al e 2 e, AZBR B 1 20 T AN R FE I AL, AR
1.80 < Agsorzs0< 2.00, TFEZEEER, —80CURAT#&H . HL 1 ng RNA P44 2 B0 4 55 & (H A TaKaRa
2 A) UL S A B cDNA, —20°C IR 774 . LL p-actin fE NN 2 kAT PCR #3, L L5 W
5'-CTGCTCGCTTCGCTACTTGCA-3', [ii75|4 5"CGGCACCTGTCCTACGAGTTG-3's MGMT 5|4
5"GGAAGCTGCTGAAGGTTGTG-3', T[54 5"GCTGCTGCAGACCACTCTGT-3'; RASSF1A il
¥ 5'-ACT TGC GGA AGC TGT TGG A-3', Fii#5|4 5-CGCTGC AGG ATA CGT AGG A A-3'. PCR v
14 %5 25 L, 7k % 14 SYBR® Premix Ex Taq™ 11 (x2)12.5 uL(H 4< TakaRa A &), b Fii#5141% 1.0 uL,
cDNA ##7 2 uL, ROX Reference Dye(x50) 0.5 uL, dH,0 8.0 uL; RN Z:%: 94°C 30 s Tidg1tk; 94°C 5.
55°C 30s. 72°C 45s 3t 40 MEH. ABI 7300 Real-time PCR {3 St A6 3 8 i F5 oh o= 2B (98 s 5, 3
WAEHE E A TR 2R . SR 27V TR A R, BE R CH{E < 30 MUNPHMER L.

224, BEEALNE SP XK

WA, U 4 pm BRSBTS KAE, 3% H0, 37°CHFE 15 min, HERNUREME
A IEEIE 1, 95 CHlk 15 min B E PR, 1% SP I G U BT ERE. SP WRIEI B b i
BAREVFARGWRAT, —PTAEBIREN 1:100. KA PBS B —HU/ERMEXE, CAf) MGMT.
RASSF1A [H P 1) 155 FR AR BH P R A7k 7] BE AL IR B 5 MLET, B FLEF 14k 200 4N4H /i, MGMT .
RASSF1A BHPEZIA HA7 3= FEAE IR A4 M (1 M 2R rh, 35020 4 i P A R0 R e R i I b 45 R
FE 4 5 i < 5% 9 0 73, 6%~25% A4 1 7, 26%~50%4 2 73, 51%~75%Jy 3 7, >75% N 4 73; G4l
FU B AR DL 2 B i 2 S SO HE, IRIEECN 10y, BREREON 2 4y, BRI 3 iR Ak, 0
SINBITE), 1~4 53 REEBHYE(H), 5~8 A ANPHTE(++), 9~12 20 ABEPHME(+++), K5 B L 55 FH A A B 1
Fik, PHVESSRFHMEAONBHERIL.

2.2.5. GEitFEAE
AR SPSS17.0 Gt A #-AT it A BE, 5 ZX RIS 5, 4LIAI R EL iR 7 2= 0 Bk
Ko, WREARRIHECR A AR, P<0.05 NZERHSIT%E L.
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3. R
3.1. BEALEIFEHRLEH MGMT, RASSFIA BRI FXRIBEWIRES

B AL MGMT H3h 7 X 3L LR )y 45% (27/60), B w1 % 4141 8.33% (5/60), %54 4t
FRE N (P<0.05). HEHNN RASSFIA 53+ X HEALE N 64.70% (37/60), B & =T 1EH 4121 6.67%
(4/60), Z=RA G E (P <0.05),

32. BEAASERALAH MGMT, RASSFIA ) mRNA FikRA

BImAZH MGMT. RASSF1A mRNA K12 B4 2645 1l 4 38.3%(23/60) 20%(12/60), BHRAK T IE#H
H41 96.67%(58/60). 100%(60/60), Z=55H Frit2=E (P #4 < 0.05)(/4 1). )& PCR My ik 2
A S Y, Ehf i 2R R IO R, v DAHERR SRR R AR R Y, SR CE RS (X 2).

3.3. EEAAESTFEEAATH MGMT, RASSFIA EEZEHRFLIBR

MGMT & H F 2R IA T AL s A i b, 729 55 4 23 B BHPE 220 90.00%(54/60), B & T 5 )
A 31.61%(19/60), Z= 554G Giit2¢ = (P < 0.05). RASSFIA & H EERIA TN dpu i, 7
I 55 LU IR BHE 2R 91.679%(55/60), 5 i T @ 414110 30.00%(18/60), # 4 Ziit & X (P <
0.05)(/4 3).

4. WHig

IR T BUE — AN 2 5L R . 2 B R, s 2 DT )38t R 0 s 2 DR 190 2 9% 7 e e 11 R A v iR o
BVER . R TG BR T ISR AR . SR s A & PRS2 S8, RS 22 R B A 5
Uit CpG & F AL 2 — N EH EEAIHLA] . DNA H AL 2 H8 B fumsng L5 FET5 1 1) DNA L FE S
BEEEALRT, P DAERG SRR SR R (A 4%, R B R e Tm iR s LA, S R AR A ol ey A
TR TR R IA I AR A2 AT T, R b 2 S o 0] o o ot e e A1 P PR 7K, 0] e 4 i P A2 [3]

MGMT HEHZ MGMT EREmiEith 207 MR SR n, %R EN T 10026 &, #
I-kilohase MRNA gt HEHT 40 M 85 (11 F 32 B e A TR 8% 145 7 BRI EE R 7 s, & — P M 3l A7 75 (1)
DNA &5 /E[4], Hr T8 5 IR B Y B DNA FEAL B4 1) OF- FiJE s A (5], 243 b Rt o e ik
KPR, v R BUMIRER R AR R [6]. BT LA EddoR, ARHEFEH MSP J72Aill 60 441 B 9 S 55 18 20
LFRbRAR, 555N B AL H Ry 45% 0 5w T IEH 204 8.33 %, RT-PCR Al mRNA %
IEBAPE R 38.3% A BAK T IEH 4141 96.67%, HEHSULEEREAREHEMTIEFHL, WREHTE
FIRIE A B B R B 520 DNA #1475, & FEdiuE s, S5 [715HE MGMT s

M 1 2 3 4

-
! —— A A— —
————

Figure 1. Electrophoretogram of RNA. Note: 2, 3: normal tissues; 1, 4: gastric
cancer
1. RNA BLKENE 5F: 2. 3: EHAL; 1. 4: BEAL
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Figure 2. Amplification curves (a) and solubility curves (b) from real-time PCR
2. RAEE RT-PCR BHIEEH 1Erh 2k (a) RiAfERIZE (b)

B pTNM K. ARELIEERH MGMT B H 3+ X FEAL ] RIS ER K, S5EEMKAEGR, W)
Re R HB R I AT H 4. AL TN MGMT IR e B 4. S0 208 A e o g8
SRR TR R AE[8] [9],  HLHFBEAk 5 4 W 15 s 1) F3f5 AH 5 [10]

TR KR, Fsgk AR A RIS, SRR TaE, sta g oA IR 1556 [11]. RASSFIA
PR & 2000 FHRIE M 3 5 Gt pA R R b v B H SR IR B ik S S (R . 2 —Fh Ras Mo T, i
Ras /1315 588 RIEZ R AEY A28, 5 Ras-GTP 454, A ST [12]. #E 3K RASSF1A 7£
B AL W2 %Kik, BENBHLEAR RASSFIA EEAH 5%, UERHTX 5°GpG &EH
BAR[13], BUER KA, HE3TIX FIS B R AEAROC[14] . JET L ESRRARR T MSP J5i2:
L 60 151l 5 i S 55 IR AR FRBR A, 25 R IR B A 23 R EAL 30 64.7% W] 2 & T IR H 21 21 6.67%,
RT-PCR =t il mRNA FIAFHVEZR 20%8H AR T IEH 4127 100%, A s BnEERIAH BT
IERHL, MERARIER, S ERELE BRI — PR, RERERSE®R. 1.
B Ry ITCH R G R, Byun S5[15]7E B IE 1 I RASSFLA 1 F B4 /KT 5 i g 4y
WK, HESEBEAEARNERE . MRS F M2 RE R, FFFE—BYT KEEAERIUE.
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Figure 3. (a) (b) The expression of MGMT protein in normal tissue and gastric cancer; (c) (d) The ex-
pression of RASSF1A protein in normal tissue and gastric cancer

[ 3. (a) (b) MGMT ZEEEHRS BEREALTRIFRIE; (c) (d) RASSFIA EIEEHLAE B RER TR
xi&

NG P AL ] MGMT . RASSFLA JE A F S Ak G S AL S 1, KT W] RE 540 I 5 I 5
XZHE DA (32— 2Bk Fen T PR IK A AT BEAE B RE IOBITIG ol — e AR, IF Ho B 8 (-7 0t 2 X2
A E M.

EEMWA
B IR R ¥ Bh I H (2012-1-3-1-(10)-nsh) .
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