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Abstract

AIM: To analyze the promoter methylation of
the human runt-related transcription factor 3
(Runx3) and ras-association domain family 1la
(Rassfla) genes and Dnmt1 protein expression in
gastric cancer and to analyze their relationship
with gastric carcinogenesis.

www.wjgnet.com

METHODS: Methylation status of the Runx3
and Rassfla genes in 68 gastric carcinoma tissues
and 68 paired surgical marginal normal gastric
tissues was detected using methylation-specific
PCR. Real-time RT-PCR was used to detect
the expression of Runx3, Rassfla, and Dnmt1
mRNAs, and immunohistochemistry was used
to detect the expression of RUNX3, RASSF1a,
and DNMTT1 proteins in the above samples.

RESULTS: The positive rates of promoter meth-
ylation of the Runx3 and Rassfla genes were sig-
nificantly higher in gastric cancer than in nor-
mal tissue (45.59% vs 10.29%; 64.70% vs 7.35%;
both P < 0.0001). The positive rates of Runx3
and Rassfla mRNA expression in gastric cancer
were significantly lower than those in normal
tissue (36.76% vs 100%; 27.94% vs 97.06%; both P
< 0.0001), while that of Dnmt1 mRNA expression
was higher compared to normal tissue (80.88%
vs 17.65%, P < 0.0001). The expression patterns
of RUNX3, RASSF1a, and DNMT1 proteins were
consistent with those of Runx3, Rassfla, and
Dnmtl mRNAs. The negative rates of Runx3 and
Rassfla mRNA expression in gastric cancer were
significantly higher in the methylation group
than in the non-methylation group (72.09% vs
0%; 85.71% vs 2.94%; both P < 0.0001). There
was a negative correlation between the expres-
sion of RUNX3 and RASSFla proteins and that
of DNMT1 protein in gastric cancer tissue (r =
-0.627, P < 0.0001; r = - 0.477, P < 0.0001).

CONCLUSION: The promoter methylation of
the Runx3 and Rassfla genes and high expres-
sion of Dnmt1 may be associated with the occur-
rence of gastric cancer.

Key Words: Gastric cancer; Methylation-specific
PCR; Human runt-related transcription factor 3;
RAS-association domain family 1 A; DNA methyl-
transferase 1
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BaY: KT AE 48X 4 FZ H T 3(human runt-
related transcription factor 3, Runx3). Ras#8%
X 3% K # 1 A(ras-association domain family la,
Rasstla) 3L B B h-F X 49 ¥ A Fe F I 445 B
1(DNA methyltransferase 1, Dnmtl)# B # &
R Y AP F VA Y &S

Tk KR W IR F 1 R A B 4% R (meth-
ylation specific PCR, MSP)¥:-| 684 § %28
R IAR P T E 2 PRunx3 . Rasstla
ARH BT RFEAKRSE; B RA SR
KT F 5K % R A B4k R (real-time RT-
PCR)Aw % 9 20 L34 5 SP ik 4 4 il Ik 1) 49
Runx3. Rassfla. Dnmtl 3/~ FHmRNAF=Z%
& o F A H L.

R BEMALs PRunx3. Rassflak By &
F A TR F A E R LR BT 5 (45.59% vs
10.29%; 64.70% vs 7.35%). B J&404% P Runx3
FrRassfla mRNATR M £ X 0 RAK T E%
2H.27.(36.76% vs 100%; 27.94% vs 97.06%),
HIEM L FDamet] mRNA a2 £ K & 0 Bf
B &5 T EF22.(80.88% vs 17.65%), £5F
HHEGHFELEF. BRARL EFMAR
RUNX3., RASSFla, DNMTI1% @ 5mRNA
F ik KK —2. Runx3 mRNA. Rassfla
mRNAM LA G mms P L AR BT
9 F AL B A TR ik B 29T 5 (72.09%
vs 0; 85.71% vs 2.94%), £ F LA %it 5 & 3.
B JH A2 PRUNX3. RASSFla5DNMTI%
G0 Rk 2 RARE (= -0.627, P<0.0001; r =
-0.477, P<0.0001).

2518 Runx3. Rassflati P B3 R e93 ¥4k
B Dnmtl KB & F A TR S B R A AR XK.

FHEiR: BE; BENIFRMPCR; Runx3; Rassfla;
Dnmtl

B, WEE, EEM RBE, METE, BT, Runx3.
RassflaBRBE) 5+ BBARPNSBENRDONm 187k
R HFREIEZAYE 2012; 20(35): 3457-3463
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B IR — A2 HE L ZH B e BRI
RERRNY, oyl K SE LR R B A2 E B, 1
FRRBAL L b B H WL £ DNA L™, DNA
FHOEAL 71 LA 72 i (DNA methyltransferase,
DnmOfEAAEFTE, F FILIE A H % 22 SE 2L L

BRI b IFUEAT e kAR, HorhDnmel2 4t
FEHUA LA DNA F A ) G I 3. K&
UEHE R, bR ) kAR S A R R A Bl 1 X R
e AT OGP AT AT ST Al R
AR I 5% [K 73 (human runt-related transcrip-
tion factor 3, Runx3) RastH XX IS5 1 A(ras-
association domain family la, Rassf7a)3ERA{rEH
SR AL RIAT T LA B R, i s A4
Runx3. RasstlatILKIA S Dnm el 1% &
ey, TR WAH 5 SCHRHE . A S50 3 1 R H H
FEAURE 5 PP CRAS I 68151 ' 9o 41 25 1 HLAH BV 9
FIEEAL P Runx3 . Rasstlatk K 51X H
FEAOIRAS; [RS8 il e -2 3R
L 5N (real-time RT-PCR)M 45 41 234k 2
SPYEA MH MRunx3 « Rassflas Dnmtl 3/N3ER
mRNAFI & A FEE N, BitRunx3. Rassfla
FER A B) 1 X AL 5 Dnm e 1 3L R R R IAAE
9 A R R B A D R T e B BILR, P
5635 B R A B M B, ok B
BB ) VAT SR AT 1) SRS

1 SRIRSEA

1.1 A W B K5 2 et s 7 & i il
37 E B AR EH2011-04/2012-05) T AT B 1 b
TARRA 68, b A4 28 1R 5 95 BRI U A A%
W2 0 I Ve B e, o 554041, 20284, i
37-87%, VHFER63.76 8 £11.89%, FALER
62 . WAL A kb AR IR I, E
AR A S 2 B B2 2S5 embL B,
T bR AR B Y, — 43 LR E RN AR,
-80 CUKMITRAE, H THEIDNAFIRNA; 75—
B T40 g/L It F R, 524 h, T4l
ZUEZRTIN. Nk B AR AT IR ATEH, R
RUARATIALT T, 076 e 3 IR Bk

1.2 7k

1.2.1 A DNAJR I 0L DNAPRH™ ¥4 422 2
AR & (AL B R B U BT, IR &R
F AT AT AL, A jg0s0E1.8-2.0Z [, #5540
FEEESR, RUHHEEUIDNATLE 1R RN AT 4.
I FL VKA IR DN A ) i i, I ARDNAE T
-20 ‘CifAr.

1.2.2 48 ZADNAMSA6 B F AL 4% 5 PCR (methy-
lation specific PCR): It 21 ZADNA 500 ng, X HEZ
DNA Methylation-GOLD Kit(D5005)i71 % (3%
[EZymo Research)iF{TDNA R RS h &1
alith, ZUE0 5, DNAFAH R F L0 s g
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E188, 5. Runx3. Rassf1aB BB S S RARDNSBEN ROimt 18VRIA 3459
(C)FA8 Hy JRIBEIE (V). BUBHIGDNA, ks A N1 TL N2 T2 Wi £ RE
Marker MPHOM UM UM U M U Wk F R A

EAERTRAR) MU W] B A TPCRI Y. Runx3
Rasstlas 1) et Z OCHk[6,7], Bl TH
.. PCRJ WA ZALHE: 2 X Master Mix 12.5 pL,
RS I(10 pmol/L)#1 pL, DNAKARK pg,
IddH, 0% %25 pL. PCRIMN KA E N
94 “CHIAZ S min, 94 ‘CAEME30 s, HIHEAk64 ‘C/AE
31059 ‘CIB Kk, 72°CLEfH45 s, JE3SAMIEIR,
72 ‘CHEAH10 min. JXPCR™#)5 uL, 1.5%58 54
B HIK, RO T WS AT A AT

1.2.3 ZLZ2RNAFR I FUA 21100 mghif B #E 78 5>
i EE, IR ARNAFREGAF(H A TakaRaZy 7)1 mL,
I Fa R P EAT R AR, SRIUKRNA
Z21.0% L NE B Vb fle FRL VIS e 4 Pk, A% R B 1 4%
AT A H FE XA ME, DNFF1.80<A 540250<2.00, £F
HEli K, -80 CURATE 4.

1.2.4 154 5%-% R ok R B ug RNA™
A 2 IR0 S M) B (H A TaKaRa A A]) $6H
TG icDNA, -20 CIRAF4& M. LAB-actinfEN
WZHHATPCRY 1Y, L LiF51¥5'-AAA TCG
TGC GTG ACA TTA A-3', Fifi5|#5'-CTC GTC
ATA CTC CTG CTT G-3', Runx3 L7 514)5-TCT
GTA AGG CCC AAA GTG GGT A-3', il
#)5'-ACC TCA GCA TGA CAA TAT GTC ACA
A-3"; Rassfla Lii51%15'-ACT TGC GGA AGC
TGT TGG A-3', Fii#514)5'-CGC TGC AGG ATA
CGT AGG AA-3"; Dnmtl Fii51%)5'-CGG TTC
TTC CTC CTG GAG AAT GTC A-3"FiiF5 |4
5'-CAC TGA TAG CCC ATG CGG ACC A-3', 5]
Py¥I e iR T AR TREH AR A FRA W) B vt IF
A . PCRMNARR K25 L, KA T HSYBRY
Premix Ex Taq™ I (X2)12.5 pL(H ATaKaRa’Zt
wl), LR 51404%51.0 uL, cDNARAR2 pL, ROX
Reference Dye(X50) 0.5 uL, dH,0 8.0 pL; M
ZH: 94 °C 30 sTIAEME; 94 °C 5sv 55 °C 30 s,
72 °C 45 s3L40/MfEFR. ABI 7300 Real-time PCR
ASCSIE IS U 7 384 o A o P AR I SO AE T, i
SEUE A B M s iR dh 2. SR 2 M s
SEIL, RS CHE>300  BAPERIA.

1.2.5 %05 A2 AL SPik: W BN A 40 1, 2020
W4 pmJFESEY) WU KA, 3%H,0,
37 CHWFE 15 min, JHER AEYE AL E L,
95 CH 15 minfB ZHU S, &SP &t
B BEAT AR, SPIAA S B A U B AR AEY)
FARARAF, —PL LAEBAE AT 2100, R
HPBSAEE—Pifl XS B, SR UNX3,
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200 bp

100 bp

B NL TL N2 T2
H,OMaker P M U M U M U M U

400 bp

100 bp _
B 1 Runx3FRassflaEEERMSPR RIF= BV R EBiL. A:
Runx3#E&K; B: Rasst1aFE5K; MP: I VRAVERTIE; H,0: K

ARG ERDNAVE A2 0 IE; M kAT, U: JEH
FAVET; N IER S T: BRedist

2 SRNAMVIR
FE¥E AR BB K L.
1, 3: IEHAHA; 2, 4:
B

RASSF1afIDNMT 1 BH P IR 1E R AR BP0 f.
1.2.6 Sy mgies & R P e [k ) A bbLE
ISANRREY, BEAS LS TH£72007 4 g, RUNX3.
RASSFla, DNMT!1FHMEZRIE AL 32 ZAE A4
A0 B3R, R AE AR AT Kk SR A
g EAAME AW A5 R, R4 % E<5% 40
9%, 6%-25% K 14Y, 26%-50% K245, 51%-75% 43
5%, >T5% K457 TR Lk ~4 5 (s DL 2 5L
I i 500 N A HE, IR BN 1, BREEA O824,
Fite 8 35y AR Zr A3, 043 M IEC), 1-493 4
55 FHPE(+), 5-843 A BHE(++), 9-1243 2k 9 FH 1%
(), B BT S5 BH A B Rk, BH P o
FHAT AR A B ek

Beit 2038 N HISPSS17.08 M TS i
AR FRE, e R A ) L R ARG, 4
PORHGECR A 56, PR SUPEAS 56, P<0.05A
hESA GRS

2 R

2.1 BoEA 5 Ew M PRunx3. Rasstla
FHFRGFEAE N BIHL T Runx3E3)
T IX AL N 45.59%((31/68), B W T IE
HWALZ10.29%(7/68), % 34 Gt X (y =
21.035, P<0.0001). HREA LN Rass a3 5T
X FH L AL 64.70%(44/68), B i T 1F 40
217.35%(5/68), %A GE i E (" = 48.524,
P<0.0001, 1).

22 BiEMLe Y EFme PRunx3. Rasstla
Dnmt] %9 mRNA & A H 5L RNAR 58 PRI
L2, AT HL5S. 18SHI128S rRNA 3457 i)

WF BB
Runx3. Rassfla
BT R TR
F 5 %69.4%F=
66.1%, 3 IEH A
22.26.8%4223.1%
2 F &, Runx3
#=Rassfla ¥ &
AT RE T &3
Rk AR R B
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WA ¥ A 5 A 4500 B 06
ABFREILE F 4000 [ f‘*
W P Runx3F= 3500 F 0.5 | \
Rassflak ik &A% \ “
54 AR BT 3000 04 \
E&i‘?%'ﬂiﬁ %25007 Eﬁ( h \‘\
%, BRunx3# 5 3L N
Rassfla}k W B % & 2000 - & ° ( J‘[ ‘l
FR P AR 1500 - 021 R
A 5 Dnmtl ¥ k& 1000 - ){ \\ 1? H
g AA %, R 01l W
K EEAFFA 500 - - = W ti”
TEAL B S 0[— 0.0 - e
5\‘:%‘9 }%i%’&#ﬂ _500 T T I I O O L1 Il Il Il Il Il Il I
*AE T A 1 5 10 15 20 25 30 35 40 60 65 70 75 80 8 90 95

{57944 MHEE(°C)

3 Real-time RT-PCRENVER SASERIVY 1EMhL(ATISHREHL(B).

4 RUNX3, RASSFLA, DNMTIBVSRELRLLELER(SP x 400). A, B: RUNXATEBImH A Sfas E A hr 6k, C, D
RASSFLATE B Siges IE A AUNIIERIR; B, F: DNMT1E B AU Sss AUk,

2. PO E P CRIY 8 ih 4 35 2 ML AL (1 S
Y, Rl i 2 S0 (183), T DAHERR 519 — 2R
W R ARR ey, 15 B CHE RS, TR
HRunx3MRassfla mRN AP 152554
36.76%(25/68)+ 27.94%(19/68), W] AL T IE
W 21100%(68/68) 97.06%(66/68), % FH
ik X(y” = 30.63, P<0.0001; ° = 69.30,
P<0.0001). 11 H AL P Damel mRNARHYE
ik H H80.88%(55/68), Wk T 1EH# 44
17.65%(12/68), 254 Gt 5 X(x* = 57.80,
P<0.0001).

23 By s EF L RUNX3. RASSFla,
DNMTI1% & & kot Bl s w4148

RUNX3. RASSFla. DNMTI1# A FH M #%
LHEE5mRNAKEA A —F. RUNX3TEIEH 4
ZHp R R IE B 4 91.18%(62/68), W]
T HHL29.76%(20/68), % FH Gt ¥
(x> = 54.18, P<0.001). RASSFlaf IF % 4141
PR 2k BHPE R 86.76%(66/68), W & T
I 414125.00%(17/68), ZRA L% E X
(x> = 74.23, P<0.001). DNMTI17E B #4141
IR BHYE %82.35%(56/68), W &k i T IE #4147
14.71%(10/68), 7= 5+ A Giil 22 X (y” = 62.29,
P<0.001, [¥]4).

2.4 BIEMALPRunx3. Rasstla’i B Bsh-F %
HEAK A ESRunx3 mRNA., Rassfla mRNA%
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FMHE, F. Aunx3. RassflaERBo)SABBREARPSEHEENNONmt1BVRIA 3461
AL AN, MRS e RO B, ik maAEs
11 . . . s ' A B F A i af
ol SR, T LU MO TS AT TR, T Rms . Rasssla
% g: TE IR, Rasstla 28 Jx B0 6 fof g 41 ?}iﬁigﬂiii
X 70 JSE N, B —FhRasHIRN 4>+, BEnT DUMEEA]  rme s iy
! Mok AR, SUATLURIRI A et R KRR
z 4] TIRMEEEEL WHSURIL: Runx3\ Rassfla)l T wigst, e—F %
=3 ' e B P AR A Rk, T ks R ERRT
i RRPE = 0436 R (A B . R SRR TR B e deq s
01234 5678 9101112 FEHUREIICY AR RUNXS. s oe oy
. RN RASSFlaffi [1104214 SmRNANFILTEA S, % 7Ll i
2 i LS IIRUNX. RASSFLafIiH ol S
mlg: D PSR BE N A LD, S RIS BN T
& 8] X S PIUHEN: Runx3. RasstlalERTER W]
Eal : fit 2 15 G R R R,
; 2: ) KK B H R P Runx3MRassla
£ 3T T4 BT X 1 PP A 8 05 9 AL U0 T v,
2| o — oy PR XTG4
ol R EIRE RS, IR S

4 5 6 7 8 9 10111
RASSF1AFIFAME

B 5 SEALRDDNMTISRUNXSA), RASSFLA(B)IZRIAEY
HaE.

RZ A9 % R fE4301Runx3 mRNARATEZR LN
B AL, KD H 3 14 2% 5 IR S ) 7 AL,
A% 0 72.09%,; TTi{E25%|Runx3 mRNAFRH
PRI ) B g AL 2, RS U H 1% PR 3))
TAEAE R HAL, 22 G2 (= 33.124,
P<0.0001). 1E£491|Rassfla mRNAZELATEK)E
Sl b, R 428 3E R ) B 1 H kL, H
T HH85.71%; MAE19%|Rass1a mRNAFH
PEZRIA I B 2, FUR I L 248 7 A i AR
A 8 7 X I, ZR BRI () =
33.892, P<0.0001).

2.5 &2 PRUNX3., RASSFla5DNMTI
B A &K Z A% & SpearmanAt M M A
KPR HIEAL P RUNX3LEDNMTIEE A
Lok B (@ = -0.627, P<0.0001), RASSFla
EDNMTIHE AR RIE R K@ = -0.477,
P<0.0001, £5) .

3 e

Runx3FEPREAL T NGRS R 1p36.1, &%
4 KA1 B(transforming growth factor, TGF-B)
S N AN SRR L SETGE-pAY
SRR TR S R, WS KISmadZ 54
PAFERUNXE A 455 T A fe A4 B A
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EW T A BHR unx3 . RasstlaER H
S H B Z IR R, Bl T Runx3 mRNA.
Rassfla mRN A PEFRIEFPH %R IE 1) 43 H 48
TR, R TR Runx3 mRNA. Rasstla
mRNA YRR L 1) B 4 2 rh SRR E 3+ 1)
AL R LR F ] Wb, 2R R4
e . HEMRunx3 . Rassflafeikbh R 5i% A
IR A Bl 1A P A A ST, e L IR vy
Ak AT BE S PRI B R 6T B R AN A ANAE
fERunx3MRasstla )3 21+ W EAL I B R I8
PE, I8 PT REMRRE I SR R 2 AT R AR L A Ik
it RS AL [ R S R

EWF IR unx3 JeRassfla T HA IR [F]
Iy, FATTE XS AT e IHLHIEAT T HIE R .
DnmtljE NFEDNMTsF IR bt 2 —, H Al
M 5T 45 R B Dnmel 5 55 R ) H AL OC R %
D), BRI E . T 2GR 5k
IIDNMT1 4 175 8 i 21 20 1R 0K B %
81.6%, Wi m I IETA12110.5%, %5 HA %
Sl S T RRATTI T 9T 45 2R 7R DNMT 1R 175
T g L 2 (1) I8 R E T AR BT, I
mRNA )RR A RIA A3, R A A%
HER . SRR S BRI — S AL
ORI AL DNMTISRUNX3. RASS-
FLAT A FRE B B AOHR, Zr A% # R
XA UL BB R, BATVEEHEN: R
ZUFDNMTIFmRNA M (IR IE B &, 5
I IE KR unx3 MeRass flatk R i 8l 1 X kA
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DNA Y &1L 4%
WDNA WV AL
# B K 7% Dnmts
5. AS-RHF
VLR R A A T
KA, ¥l
VEVE T A S5-F
KB e 0 — A
KR, 3+ Dnmt |
A Y F AR LA
DNA VA LA X
W RAER .

S AL, AP I mRN A K R A )
b, R0 IR R AR A EIE . X AR AR S
()L HEN, FAR A AENLE], G 7 TR
FEASSIZG (1) 33— IR SE.

ERIR=E R AE SRR B NS N O 3
W, BARAMERGYT & E i H AT R TR,
R RS2 T S R T AR A 1 0 ST 1 K
BECY T DNAF AL B 2 T & AR R RN
AR, JERA e AP ek, A S EA
S A B RIS AL S E R I OC R,
T RS A OCBE IR 1) A3l I Y DN-
M TsZK AR B B ARBLEI, b 9 e 307
T2 WPt F AL v T 7 SR 4R SE 50 RN PR AR 3R
Ak, R AR AN S g R D R B A
AT IR, 15 W T BT B (Helicobacter pylori, H.
pylor)BEGREH —ERR, MAWEIER &3 1H
SAH. pylori 52 [03ERA G, hIAIA G E
SRR A T IR S .
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