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Abstract

AIM: To explore the correlation between the matrix
metalloproteinase-2 (MMP-2) gene promoter sin-
gle nucleotide polymorphism C-1306T (rs243865)
and susceptibility to gastric cancer (GC).

METHODS: A computer search of MEDLINE
(1966-2013), the Cochrance Library Database
(Issue 12, 2013), EMBASE(1980-2013), CINAHL
(1982-2013), Web of Science (1945-2013), Chi-
nese Biomedical Literature Database (CBM)
(1982-2013), Wanfang (1998-2013) and CNKI
(1915-2013) was performed to retrieve relevant
studies. Meta-analysis was performed using STA-
TA12.0 statistical software. Risk ratio (RR) and
95% confidence interval (CI) were calculated.

RESULTS: Seven independent case-control
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studies with a total of 1687 GC patients and
2253 healthy subjects met the inclusion criteria.
The findings of the meta-analysis demonstrated
that MMP-2 C-1306T polymorphism may be
significantly associated with an increased risk of
GC [allele model: RR = (1.05, 95%CI: 1.03-1.08),
P < 0.001; dominant model: RR = (1.01, 95%Cl:
1.00-1.02), P = 0.046]. Results of subgroup analy-
sis by ethnicity showed a significant positive
correlation between MMP-2 C-1306T polymor-
phism and GC risk among Asians [RR = (1.06,
95%ClI: 1.04-1.08), P < 0.001], but not among
Caucasians (P > 0.05). Further subgroup analy-
ses according to the detection method, genotype,
and sample size found that there were signifi-
cant correlations (P < 0.05 for all) between them
in most subgroups.

CONCLUSION: Our findings confirm the hy-
pothesis that MMP-2 C-1306T polymorphism
may contribute to an increased risk of GC, espe-
cially among Asian populations.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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EMBASE(1980-2013). CINAHL(1982-2013).
Web of Science(1945-2013), # & A 4 & 5 T
#k B B (CBM)(1982-2013) 7 7 (1998-2013)
Fo f E %2 W (CNKI)(1915-2013) 5. 4% ] STATA
12043 S Ak AT Metay 47, 4 813t &
M ¥(risk ratio, RR)ZH95% 43 X 18] (95%
confidence intervals, 95%CI).

ZEB: KMetad A7 23 29 N7 5% 5] % 1B AF
%, 16874 GC & & #22253 4 12 B 4 P8 % . Meta
SATLER E I MMP-2 R C-1306T % &%
TH S GCE A R Ie B A48 % S5 2L B AL AL
RR = 1.05, 95%CTI: 1.03-1.08, P<0.001; 2
A EFED: RR = 1.01, 95%CIL: 1.00-1.02, P =
0.046. ARIEAP 2 R Rl AT A7 K I T
MABEF, MMP-22K B C-1306T % &M 7T 7838
Jm BGCH RIERR = 1.06, 95%CI: 1.04-1.08,
P<0.001, 12 LRk £ ABE P LA 2 % B4k
(P>0.05). #—FHREHN F ik, A, H
AERADFITRESHEIN, £ 5B BLF R
DA Z 18] 3 B A2 2248 % P (39.P<0.05).

2538 MMP-23 X FC-1306T % AP T4k 5 M
AFEGC 5 By 38 Ay % .
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-2(matrix metalloproteinase-2, MMP-2) 3 B 2 3h-F
R F 458 % A5 F JE(gastric cancer, GC) 4
BPEAR K 09 A o 7T 48 69 TR, R o ABE
¥, MMP-235 B C-1306T % 1T i 5 GCR AR
M 2 F A%, MMP-2JX A 5k % S THRA B
Titt—F WA GCHY & JmALhl.
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proteinase-2, MMP-2)JE R T 165 GL ik, H13
ANFE TR A & T AL, B RZ127 kb IX
5, MMPZR N — TR A7 1L 1) 40 W B
B, DR 5 7% Th R 45\ ORI RE A2 b R ke
) — oS B AR 1, E IR B R 3 # vh S E
TR ARk, KEMFARERHMMP-25: N %
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1.1 ## S CochrancelE M il H 6 2R SREH%
BT R, TN ZMEDLINE(1966-2013).
the Cochrane Library Database(Issue 12, 2013).
EMBASE(1980-2013). CINAHL(1982-2013).
Web of Science(1945-2013). 1 [E A= #1252k
B FE(CBM)(1982-2013) J377(1998-2013) Al
e 0 X (CNK)(1915-2013)2% . K <8 17 F1 3=
FEUUR] A 45 B SCHRAS 28 SR, A 28 vh 3] £ A
& SNP. HELZEME. 2EM. GC. HHE
JRE AN, HET G A RE-25E, R0 E
FEAL$S: single nucleotide polymorphism. SNP,
genetic polymorphism. polymorphism. gastric
cancer. GC. stomach cancer. matrix metallo-
proteinase. matrix metalloproteinase-2. MMP-2
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1 SERTFRERIEE. MMP-2: TS A2
S WAFAE Y, 18IS 5 5 =7 TR R U o L CHERT74A5T, ARHE L E A B I BR4305, HE—
1.22 AN A R HEBMEHEWMHL PR SO s 52 3% )5 51 FR3085, &
W95 3 R4 41K 8 K-8 KHE(Newcastle-Ottawa £ 73007 9 5 TR BIF 78 38 A A M eta 20 #7™'Y, Jhf
Scale, NOS)IF/r ER D HIXHNSCERI R E3E  5168711G C A F12253 44 g FEn HE 2. g A\ Hiff
ITVEA. NOSTEr B EFpE Ny Ef(0-4%0), % FUHIR KN EFE2006 2201 14F. SCRRAN A ik
BHATT ELPE0-24), W RIT 20(0-3/M) & =J51m AR W B 1. g9 N STk ST 78 6 Gk R T 0
I ZE. NOSTES RIS N4y, B =740 AR, 2000 i) GORUE TR AN BE. GIAH)
e & SRR, TIUATE 58 53 ) SR FH 5% g e s - PR ol P A B
it RFHSTATA12.0(Stata Corp, KEZZ &M (polymerase chain reaction-restriction
College Station, TX, USA)Stit#fFi#{TMetadyr  fragment length polymorphism, PCR-RELP)%
W7 V1A e (risk ratio, RR) S 3:95% (5 (X 7] W\ ELH 7 i%(direct sequencing, DS). #5fir &
(95% confidence intervals, 95%CI), FAZ{4 1 K K45 7 PCR(amplification refractory mutation
A IR AR RIS M G524 25 . % WFscia system PCR, ARMS-PCR)J5VAM — k5t E
S J5 4 R Cochran QR 30 R B0 HEATIEAN, 1 ERT-PCR Arrayfrill Jji%(TaqMan-array). Fify
HCochran QR BIRP<0.0SH I EoR Ay ANANTEFCHIREIR AL Ip AT 45 & 3 - H W E -
>50%, F W& FICIATEEE SR, AR (UP>0.05). BTA AHNBE ALy v A i B 7 7
WO AN HT. I 22 TS5 FE I 2 2R R R A b7 i (NOSPEA¥I>543). 49 N SCRIR ) 3 2 R A1E A1 &
7 20 53 BT SR PR 5 R M AU P 2 W R A . PRATIIR.
AN SR SR IR, R BeggerisF EMEg- 2.2 Metad 4t 2253 BUPERIS:, 0 FLAE 2]
gerPE N A BT A SRS AR AE R R L B, ORI T RS R( = 46.5%, P =
S B S 4047 45 L ) RO ST S 0.082). 27 fL AR £ 145 SR o, MMP-23E 1A
C-1306TZ &M 5GCHER N FE VMK, #Hir
2 £ FEAR LGN FHE R FIAMA, FBGCHI XU bLis &, 257+
2.1 MAFFR AR EAAE AR RBIML A GRS FEFA: RR = 1.05, 95%CI:
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MMP-2% R L&

- N NRE ~ HAE MR B/ ERE) _ . Hwet Nos
B BR R g e NRE RAE NRE RBIE WREA VIR wpm g
Liuzs""2011 E A ZEBAB 344 324 297/47 268/66 603 59.8 PCR-RFLP 0.061 8
+98 +7.8
LinZ&""2011 OE MMA Z@ABE 479 469 347/132 328/141 = - Direct 0524 5
sequencing
KimZ"72011 &E MA ERAZE 153 326 101/52 160/166 57.8 552 Direct 0.083 8
sequencing
LiZ"2010 hE MA Z@AZE 2567 624 168/89 400/224 605 604 PCR-RFLP 0.568 8
+83 +84
Alakus=""2010 E MEA SZBAB 135 58  85/50 = 66 - TagMan 0.401 6
(32-87) array
Wugs"¥2007 @ TMA EEBTAZE 240 283 143/97 170/113  61.1  59.0 Direct 0.138 8
+14.7 +13.1 sequencing
KubbenZ®2006 /= KR==A Z@AZE 79 169 58/21 64/105 66 33 ARMS- 007 7

(35-91) (18-73) PCR

NOS: A-RHTR-BAHNT); PCR-RFLP: BEEFHETIR N -PRAIMER BAEZSIERINNE; ARMS-PCR: HNERFEMPCRITE;
Direct sequencing: B3 IE%; TagManarray: —5 5 HEERT-PCR Arrayiiill /5%,

& iy SpRy il

MAAR BRIEL(95%Cl) 1 EE(%)
LiuZ""2011 | . 1.12(1.07,1.17) 18.34
LinZ""2011 — - 1.05(0.01,1.09) 19.94
KimZ?2011 - 1.05(1.00,1.10) 15.11
Liz"2010 — - 1.05(1.01,1.09) 19.86
AlakusZ2010 - 1.04(0.93,1.17) 4.46
Wuz"*2007 - 1.01(0.97,1.06) 16.63
KubbenZ"*2006 = 1.03(0.93,1.14) 5.67
SOV = 46.5%, P = 0.082) e 1.05(1.03,1.08) 100.00
SHMNEY = 3.96, P<0.001)
BB NEH | |

0.853 1 1.17

PR

WAAR 1BRIEL(95%Cl) E(%)
LiuZ"%2011 [ = 1.01(0.99,1.02) 18.58
LinZ""2011 I E— 1.02(1.00,1.04) 25.43
KimZ5"22011 — 1.03(1.00,1.05) 11.28
LiZ&"2010 - 1.01(0.99,1.03) 20.12
AlakusZ'2010 1.03(0.98,1.08) 4.43
WuZ"42007 e w 0.97(0.95,1.00) 14.58
KubbenZ5"*2006 - 1.02(0.95,1.10) 5.58
ST = 48.2%, P = 0.072) @ 1.01(1.00,1.02) 100.00
SHMAEY = 2.00, P = 0.046)
BEEMNEE | |

0.91 1 1.1

B 2 EREEEEIE-2ERC-1306T2E 5B ESRIERKFMNE. A: FALARED,; B: BT

1.03-1.08, P<0.001; ZPEFERFA: RR = 1.01,
95%CI: 1.00-1.02, P = 0.046([&12).
MMP-23:H C-1306TZ &S5 A FABGC
Gy B M etazr BT 45 1, AT F0 6L HE ST 7
Sk E PN HE, 5320001 7ok B BRSE NHE. 4Bt
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B GCHIKERR = 1.06, 95%CI: 1.04-1.08, P<
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W% AEE A Filri
MMP-2EREZ ARG CERARRRIY) AEREL(95%CI) NE%)
FRSNP5GC% ;
gAn g s WINA
s Rk ire  LIUF2011 - — 1.12(1.07,1.17) 18.13
sviitss, Am  LinE"12011 — . 1.05(0.01,1.09) 25.53
LA AREE KimE"2011 I — 1.05(1.00,1.10) 11.58
WMARIE, Ashls LiE72010 - 1.05(1.01,1.09) 20.42
R TAEFRBERE  WuE"T2007 — . 1.01(0.97,1.06) 14.86
Bt IR SEMHGLNI? = 63.5%, P = 0.027) <o 1.06(1.04,1.08) 90.52
WN{EE = 5.91, P<0.001)
EREA
AlakusZ2010 n 1.04(0.93,1.17) 4.10
KubbenZ®2006 = 1.03(0.93,1.14) 5.39
SRR = 48.2%, P = 0.072) el 1.04(0.96,1.12) 9.48
SHMMHEY = 2.00, P = 0.046)
BEMNIER
SRR = 46.6%, P = 0.082) ’ 1.06(1.04,1.08) 100.00
SHBNEC = 5.81, P<0.0001)
L J
0.853 1 1.17
B pOpiEHER S
MR (SEATFEREAY) ERE(95%Cl) RE (%)
EmAE
LiuZ"92011 —m— 1.12(1.07,1.17) 18.13
Lin&""2011 —l— 1.05(0.01,1.09) 25.53
Li="2010 —— 1.05(1.01,1.09) 20.42
AlakusZ"'2010 - 1.04(0.93,1.17) 4.10
KubbenZ#2006 - 1.03(0.93,1.14) 5.39
SRS = 43.8%, £ = 0.130) R = 1.07(1.04,1.09) 73.56
WNHE = 5.71, P<0.001)
ERRAZE
KimZ5"%2011 +— -, 1.05(1.00,1.10) 11.58
Wuz"¥2007 L 1.01(0.97,1.06) 14.86
SRS = 0.00%, P = 0.333) - 1.03(0.99,1.06) 26.44
WNHE = 1.65, P = 0.099)
BEEMNBHE
SN = 46.6%, P = 0.082) > 1.06(1.04,1.08) 100.00
BHMMIEL = 5.81, P<0.0001)
L J
0.853 1 1.17
c FEAR
(AR AR
AR fEEEEL(95%Cl) WE(%)
KEARS
Liuz"2011 —— 1.12(1.07,1.17) 18.34
LinZ""2011 1.05(1.01,1.09) 19.94
LiZ'""2010 1.05(1.01,1.09) 19.86
WuZ"¥2007 1.01(0.97,1.08) 16.63
SRR = 72.3%, P = 0.013) 1.06(1.02,1.10) 74.77
WREWE = 2.91, P = 0.004)
U EZNS
KimZ"22011 —— 1.05(1.00,1.10) 16.11
AlakusZ°2010 = 1.04(0.93,1.17) 4.46
KubbenZ®2006 = 1.03(0.93,1.14) 5.67
SRR = 0.00%, P = 0.963) e 1.04(1.00,1.09) 25.23
WREW = 2.05, P = 0.041)
SRS = 46.5%, P = 0.082) - 1.05(1.03,1.08) 100.00
BSHMNEL = 3.96, £<0.0001)
L J
0.853 1 1.17
Baishideng® WCJD | www.wjgnet.com 2014-09-18 | Volume 22 | Issue 26 |




T5, 5 ERERECH- 22N XBHERITHESEBIRIEBIMeta )T 3977
D Jiik W@ 5
l o (%{ﬁgtﬁﬁ) 95%Cl % ﬁi ?!JJW/WP—ZE»_R
WATAR Al ) EE(%) 2% F K SNP
PCR-RFLP 5GCH Ry %
Liuz""2011 S — 1.12(1.07,1.17) 18.34 AT IR
Liz"2010 —— 1.05(1.01,1.09) 19.86 ¥, 3l R T
SRR = 78.5%, P = 0.031) e 1.09(1.02,1.15) 38.2 o BF 50 3 A 4T
WNIEW = 2.66, P = 0.008) TEAER.
Direct sequencing
LinZ""2011 —B— 1.05(1.01,1.09) 19.94
Kim%"%2011 — 1.05(1.00,1.10) 16.11
WuZ"92007 — 1.01(0.97,1.06) 16.63
SEMHRLRNI? = 0.00%, P = 0.483) > 1.04(1.01,1.06) 51.68
WNMEW = 2.91, P = 0.004)
TagMan array
AlakusZ2010 (] 1.04(0.93,1.17) 4.46
WEHEL = 0.070, P = 0.482) e 1.04(0.93,1.17) 4.46
ARMS-PCR
KubbenZ"#2006 ] 1.03(0.93,1.14) 5.67
WNIEL = 0.61, P = 0.540) ——e— 1.03(0.93,1.14) 5.67
SR = 46.5%, £ = 0.082) - 1.05(1.03,1.08) 7477
BFMNEY = 3.96, P<0.001) 100.00
L J
0.853 1 1.17

3 ERTEEOE-22ERC-1306T2755 S BRmSRIMERIXBADITRME. A: ik, B: XHIEANR; C: BEAR; D: Hik

9
SRR RS ARAER ZE PE e P =]
KERFR

BRR 0.089 0.052 1.69 0.090 -0.014 0.191

PHREK -0.033 0.236 -0.14 0.888 -0.496 0.429
TP

BRER -0.271 0.269 -1.01 0.313 -0.798 0.255

EINES 0.032 1.821 0.02 0.986 -3.538 3.602
NIREFIR

BRR -0.193 0.254 -0.76 0.448 -0.690 0.305

PHRE 0.018 1.199 0.02 0.988 -2.332 2.369
KIWTSA

BRERER -0.111 0.049 -2.28 0.023 -0.207 -0.016

ENES -0.161 0.417 -0.39 0.700 -0.979 0.657
HEAE

BRR -0.206 0.239 -0.86 0.389 -0.674 0.262

PHRER 0.078 0.935 0.08 0.933 -1.753 1.910

0.001; {HFERRE AREH, MMP-25EFIC-1306T%
AMEGCHERE I BAI L, ZER LS
R (P>0.05)(KI3). it BARIEAG I 7k 5
BRI, BEAR R R/NEAT WA 7 A R I, 1R 2 %L
P 2H Hp R BRARAT] 2 18] 35 A7 AE 2 25 AH SR M (B P<
0.05)(&3).
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A Sk RIS A Sk RIS
VEMEXE R o JuvfE ¢ AMEXIE] LR 0.2 [ Eggersfoli: ¢ =178, 2 = 0.136
LinZ5"2011 |, |
LinZ"2011 |+ 2 01
<) o
KimZ?2011 | 2 9 _~ o °
=00 @
LiZ"2010
Alakus®"2010
-0.1 ! I ]
WuZ"2007 0 0.02 0.04 0.06
KubbenZ*2006 PRIERLog(OR)
upbeny ‘ — B BB
B 1.021.03 E’u‘@i"ﬁoﬁsﬁ 1.081.09 0.10 [ Eggerskil: c = 0.31, 2 = 0.767
| EIETIRIE] TER o ShfE 1 AT{ETXIE] PR 0.05 L
L2011 . | =
o L
LinZ"12011 5 0.00
KimZ:"2011 | -0.05 -
Li%mZ()l() 1 -0.10 L | | | ]
AlakusZ"2010 0 0.01 B 0.02 0.03 0.04
WuZE"2007 PERLog(OR)
Kubben5#2006| L B 5 BeggerfliF=tEEggerti MMM RRIRE. A: “Fi
0.99 1.00 1.01 1.021.03 KB, B DAL
4 BEREEREOBE-2ERC-1306T3THSBES R e - B L
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