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Abstract

AIM: To investigate the genetic association be-
tween a single nucleotide polymorphism [-774
15522616 (A/G)] in the matrix metalloproteinase
3 gene and susceptibility to esophageal cancer.

METHODS: Genomic DNA was extracted from
peripheral blood samples of sporadic cases of
esophageal cancer in both Henan and Hubei,
immigrants from an area of high incidence in
Henan, and healthy controls in both Henan and
Hubei. The rs522616 polymorphism was geno-
typed using PCR-RFLP, and genotyping results
were analyzed using SPSS software.

RESULTS: The rs522616 (A/G) allele has three
genotypes: GG, GA and AA. There were sig-
nificant differences between healthy controls in
Hubei and sporadic cases of esophageal cancer
in Henan in genotypes GG and AA (P = 0.001,
0.003; OR = 4.249, 4.424); immigrants from an
area of high incidence in Henan and healthy
controls in genotype GG (P = 0.019, OR = 0.488);
sporadic cases of esophageal cancer in Henan
and sporadic cases of esophageal cancer in Hu-
bei in genotypes GG and AA (P = 0.04, 0.001; OR
=1.926, 0.282); immigrants from an area of high
incidence in Henan and sporadic cases of esoph-
ageal cancer in Henan in genotypes AG and AA
(P =10.024, 0.005; OR = 0.549, 2.311); and sporadic
cases of esophageal cancer in Henan and healthy
controls in Henan in genotypes AG and AA (P
=0.049, 0.005; OR = 1.65, 2.311). Moreover, there
were significant differences between people in
Hubei and those in Henan in genotype AA (P =
0.001, OR = 2.553), and between healthy controls
(including healthy controls both in Henan and
Hubei) and sporadic cases of esophageal cancer
(including sporadic cases of esophageal cancer
both in Henan and Hubei) in genotype AA (P =
0.001, OR =2.152).

CONCLUSION: The single nucleotide polymor-
phism rs522616 in the transcriptional regulatory
region of the human matrix metalloproteinase 3
gene is apparently associated with susceptibility
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HE: KFAXLE L EEG#H3(matrix
metalloproteinase 3, MMP3) A B 247382 % &
M5 R R SRS R X £

Fik: #FEmmp3 B EH R EER-774
rs522616(A/G) 1L B A B R AT . #) A % & B
Kk PR IA KSR o K ZEDNA; K APCR-
RFLP#) 75 ik 5 5M B s AR R AT A H A, &
GRS RER R Ny S NV E LY
BEFRBIABR B IEFA, ThHARHE,
89 R B) ABFLLAB0m ) -2 BB 447, 12 ISPSS
R A+ (version]7.0)xF A& B 4 A 25 R BEAT HAE S
AT

£ER: rs522616(A/G)F1L A EH HAA. AG.
GG 3FF B, #b EH AFEL 7Tk A AR
FEAARRASRFE LA R EZ F@P=0.001,0R
= 4.249), EGGHAH AR EH £ F(P = 0.003,
OR = 4.424); I EFAFL ThHHERAH
FAGGARMME LA 2 F@P=0.019,0R =
0.488); # LI AARE Ao 7T g AABAEGG
A B AR FE LA £ (P = 0.04, OR = 1.926).
FEAALRARE LA RF £ F@P=0.001,0R
=0.282); THHAEX L THEFTAFA L
AAL BRI FE LA B F £ F@P=0.001,0R =
1.893). ZEAGHKHAIME LA £ F(P = 0.049,
OR = 1.652); M AR BRE Th#H A %
FHEAAL R E LH R EZF@P = 0.005,
OR =2311). EAGEABAME LR £ 7P =
0.024, OR = 0.549); 5 b, # A ABEGH L B4
ABE+H R B H) 5 T ABE(T d EF A
BT HRAEEDEAALRARMER R H £
F+(P =0.001, OR = 2.553); #14b 5 7T dy F H iy
B AREL B M 6 BOR IR ) AA IR B R R A
B# £ F@P=0.001,0R =2.152).

258 MMP3 & B L4 3 Rrs522616%
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’ Fi). AEMMPIERSIHEFIFIEX 6226168 ZERS
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1 % % (esophageal squamous cell carcinoma,
ESCC) -+ S M 2 —, 2 5
WA 2 —, H AT 3L R IR T RORIE A 24
HI, STEEAEAR5%", H R4 8 & A
(matrix metalloproteinases, MMPs) & —ZS {5t
PERS T KA g, 324 R 1k AE NIRRT A v
CVE R I T 26F. MM P s HLAT [ il 40 i &0 36 it
SETIRE, (RN 40 A% P 38 X A DAL PR A s i
PR AR A A A KRR T, S i AR RN
Gy AN, 0 IR 2 2B I LT EE AR Y. A
MMP35E A | A% (ISNPsH, 5" S 45 X 1)
1171 SAJ6 AR 3652 KT, R 2h 17X -117147
TEISAFI6 AT HE R 2 25 PE 55 22 b Ji e 1) By Je
PERROG, B WSRO HBET T REHFUEN], SA%E
DI R] fie 5 Lok LR Sk BT bR 40 i e A
S PV B 27 44 5507 UG A 0. [ py 2%
HRAE AR A R W, SATEAL S i i
I oy SN DG, (HSAJE R B 5 T8 1 (gastric
cardiac adenocarcinoma, GCA) S B ANHI . BR
IH 91 255 18] R 4515 R 3 BT, R BEMIMIP3 2L [A]
2558 TR H IR L & Ers679620 5 1o 45 ik
R 41 AR 5S. MMP3ZERIS % X SNPZE
A5 R A O W R WARTE. AT SR
PCR-RFLPH AN WAL I w5 e 5 &
DA S P I TE N L TR R X RS R AN R
BE AU TMMP3EEISN P4 BURFF 5T, 15 76 K I
MM P33 PR30 5" e o3 4% DX P rs 5226 16 4%
HIRZ A B E AL 5 EYER KA.

1 #RRITSA

L1 A SR KO BR YA w7 dh, 5140 dNTP
VAT L3281 AL N B ARATBR A 7], Taq2R 171
W T RIRAEMRHL AL A7), EcoR T FREITEN
DIl T TaKaRa A ).

RERGE AL
FAE . RBEA A
EHxXEWME,
5 HEEA,
SERAL, 40
BA R IR, 2t
B R e
Kt o F AR
WU 0 B 50 R 4R
S AT 0
BZ—.
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-472 244 1.2 7k
Ut A 4kiE, MMP3 s o
Wtk T 120 24 FIATHRFOMN 0 R RE A ek B

%Nt AL e
Aoegidfe. @
—F R ENA,
MMP3&H & %
ANLS(nuclear
localization signal)
AFMMP3 & 2m
AN EAL %
k4 C R 3% #9 PEX
R XA S5 H A
DNAW 4, i
iE % T MMP34E
HABRXEFAHL
a0 fe A% WA B e
AR,

DX (R B0 R B 0 03 12 T (R A A i
PRI )2 RS A (1) AL 4 B s ok
S ED TABUEE I H 157 A6 48 b8 = e 468 15 %
R AR BRY) iz Wi S R[5 7081, 2025415 4F
W 44-82(°F-#4164.4 +9.6) % 1; (2)WIb 1E 5 %t
FE A o N BRI 2 PN 2 DX s s ot
DU B2 B Bt BE AL (1 4R T8 & % I ED TA
ORI T 8741, Lcdofil; SRS F40-78(°F
¥155.84£10.6)% 1; (3)MIAb & B4 1) 5 K X
GHT DS RO IRBE AL IE B b IX 3 20N B
WA AR EDTA AL K L[ 55 7041, 435
il 4TI 40-69(11452.3 +7.8) %/ ], HIIILE
i ogg s e OB, 40 B AR A R B A IE S
ok A AR R R (4) TR R X (2B TR
P e 2 Wil 1) & A s S [ 5 92481, L3741
SRR VI 40-77(CF1459.6 £ 6.8) %/ 1; (5) % BH 24
IR, BEALIE A iZHLIX A RS 5 N B A
NBEMED TAPUBER KL T 8011, Lc40fl; 4Ei%
T FE140-87( T 1454.4+9.7) %], MM K 2E LR
B 2 B R AE I 9 S i T A AR A h-70 C
TRAE. F5 57 J2RE B U], % 5256 4 IR AR Re 34
KT40%, T4 55 e nI Ll @ LkE, iz
55N s S S bR e L9 — B0 P
A E DCPC (LG AE RS M 31 R b 3k T 0 ) £ 95
Jeq 4N =0 A AR R AR AR . M o A b
O3 B Gk 5 Ay R 0 1 TE e 2 2 S (P>0.05,
£>0.05). 7EANE NFE R AEEE P 0] 0 dul A DT
TR XoF 1= 5 12 BRI B A 11 5 il A 1A 4
AR S It BN BRE I A B AL B (W T 32 T,
FZBEAL I3 J2 e B W IRCRE 73 A7, 4 i Hardy-
Weinberg LAl A A DU ORAAE IR R R4
KAk

1.2.2 &3t 5] 4 B R R boBl 5% ik HRIEGen-
Bank %4l £ (http://www.ncbi.nlm.nih.gov/), £rif]
MMP3E K 55 &, A4 Primer Premier
(version5.0) B U5 | W A i B il oy DI, _E3F
514): 5~AACAAAGAGGGTCTGTGAAAA-3',
N 51H5-GGTAAGCAATGTAATTCATTT-
GA-3'. 718 Fr Be K 5 142 bp, 1B kIR h46.5 °C.
Klrs5226 16 LRV 1L, BT LALE RES 14903 0 26
2AE N g R C A G, 2 S 2 A
P IERGAATTC, RIEcoR 1 [HIREYI R 741,
PCRY" 4 Jv Bt (142 bp)M V) J5 v BE K119 bp
F123 bp.

[0%a) ARl
ddH,0O 20.50
10 x Buffer 2.50
100 pumol/LIE@S ¥ 0.25
100 pmol/LR M3 1#) 0.25
10 pmol/L dNTP 0.25
TaqR &l 0.25
ANRERAEDNAER 1.00
AR 25.00

1.2.3 A RZIDNAH & fliH200 pLyrtm 2T
1.5 mLEGOE T, AT mLJC B 281K 40 )5,
2 AR (N S NaCVEDTA. SDS M 4k [ /i
K)Z4fi#, 156 CHA T E3 h, S0 57 KEEHh
FEDNA, UUZEEEE TR MIDNAWKE, 1-20 C
RAE .
1.2.4 PCRY ¥ $& M TaqZR A WAl A UEW] 15 fd
BN AR R (). RS 9250 )5 1 i A
PCRX MW AEFE: (1)94 °C, 5 min; (2)94 °C, 1 min;
(3)46.5 'C, 1 min; (4)72 °C, 15 s; (5)[HIF2LIR(2),
354HFR; (6)72 °C, 10 min. PCRJ MY &5 05, 2%3
BV FEL VKA, EB YL (6, Bk M F A% 131 T
1.2.5 FRABVE A BEEEdn: $5BEcoR T 7= Mt
15k SRR SR AT D).
1.2.6 B AN BLh gt & ok kA A B oA R
S BT B ST T 8%, LA X TBE A HLAR IR,
15 Viem. HUKSERUG, EBYL A, BERBRAX
.
1.2.7 MMP3 & B 5% A4 RDNAF 5] P 45 5%
B A4e B3l a3 & 5kt il AEYE R
2 T7 VMM P3[R i 55 S5 1 42 X AT 4y
Mr, 12 HSearching Transcription Factor Binding
Sites(ver 1.3)#1:(http://www.cbrc.jp/research/
db/TFSEARCH.htm1)%f MM P35 K] § 12 k2 4h
-2 000 bp X I T 45 R R, WS
rs5226 16 Mt T A% 11 IR 741 45 & W e s A C/
EBP(CCAAT/enhancer binding protein beta)f/!
CRE-BP1(cAMP-responsive element binding pro-
tein 1). WilliamsZ5" 5% 18 35 1 C/EBP#E 5 1 15
REMIBIETT A I, C/EBP T4 & (A F oo A%
DFEF N TTAATTGCTTCA. #itt, ] Clustal-
WA MM P3%E (K] 55 72 X DN A 41 i 47
Eb X

it A3 X TR b R AT B
FFRAERS . R T E . SNPAL R 4
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WA # g =
WEIREKRF &
J% 7% & B3 (matrix
metalloproteinase

Hardy-Weinberg

x| n GG (%) AG (%) AA (%) - G:A
L IER A S 127 43(0.339) 68(0.535) 16(0.126) 0.1707 0.606 : 0.394
SEACEUR IR 95 28(0.295) 53(0.558) 14(0.147) 0.1707 0.574 : 0.426
TEaRXIERASE 120 30(0.250) 68(0.567) 22(0.183) 0.1295 0.533 : 0.467
TREaRXEURRE 129 23(0.178) 57(0.442) 49(0.380) 0.3704 0.399 : 0.601
SRIVRBERANEE 105 21(0.200) 62(0.590) 22(0.210) 0.0636 0.495 : 0.505
B 1 Z3&iK
FERISEm 500 bp
23130 bp EEYEDNA. 1,

2: NERSNE I
ERAS; M:
Marker.

9416 bp
6557 bp
4361 bp

2322bp
2027 bp

SRR, M ANEXCEL L BT WD AL BE; 4R
JEIZ FHSPSS17.08 40, BEATARTIG . o Ko s
Logistic regressionZ) #7%%; HWE{H ] SHEsis#/}:
(http://analysis.bio-x.cn/myAnalysis.php) t1 5. £
KK o = 0.05.

2 R

2.1 AR FADNAZRR FEHUE 1N AARS R i3 A
YIDNAZ I M b e e i vk 28 SR (K 1).

2.2 o M BB B B v, vk A B - & PCRA“W)EY)
Ji 8 3R DA WOk et Jsg LYK, KA R R 93 TR 4 SR m
1, 1$522616 PCRY M4 4EcoR 1 584V J5
FEAEIRR R, V5 UkIE A G IR D), A b
B R2NF BER/N 0 142 bp. 119 bp, RIA/G
LD, 25y Al G Y e Al Y, B— BEK
/NH119 bp, BIA/AKERAY; 345 vk A 2l AL 5
B, IR BN A 142 bp, RIG/GHEH
H(E2). Hr, B FRPCR™ P 10%iE
ATDNA I UE, Ho25 3 5 RgD) 25 AR5

2.3 MMP3 3 B A 48 % #5431 155226163 4]
PR ZE gt a5 WK 2, Z 5 hrs522616
L R fR) 3 R R AT o K 56 R L o gisti e[l A 43
AT XA TR G I A AR (R 8 T £ %
Jee o 491 R b T R NREIL 1222 ) B il g A
(RO T 5 it gt TR o 491 R g I 5 NS
1249 N)IIMMP3 SNP 155226165 [K 5 B 3EA T

www. wjgnet.com

300 bp

100 bp

1 2 3

B 2 rs522616X1EDNA PCRY IEFZM)FcOoR | BELDGSR.
1-3: EcoR | 5E42HF5UIF4); M: Marker.

KREI A Logisticn 43T, KL HAAKEK A
()] B A HFI£28.5%, WAL ABFAL R 13.5%(P =
0.001, x> = 15.677, OR = 2.553, 95%CI = 1.591-
4.097, ¥ NifHardy-Weinberg “F-#iP{E14>0.05;
WP R N BELE PRSI . A e R B BY B REAH FLIT
BC). 0PI TR G 0 1 H R (R FE L AN R
I NBESLTE247 N) 55 7 b £ A s A0 (fu g%
TG AN R A R 9] 35 11224 ) IIMMP3
SNP rs522616E [F 7 B HE 4Ty 240 5 ML ogisticH]
A BT A B A AE DRI R 19 e s S o
128.1%, P IEH AFE N 15.3%(@P = 0.001,
=11.319, OR = 2.152, 95%CI = 1.370-3.382, }§ A
HfHardy-Weinberg I #iP{E$4>0.05; M Fh AHE
EMER . AFRS S FE DT B REAHEL LG, 23).
ZSPSSKIE:, KIMAErs522616(G/A)SNP
A7 b, AR IE R O 5 I R R i AR
AAFEPRI B B W22 7P = 0.001, OR =
4.249); {EGGHF M ZA] 7 5P = 0.003, OR
= 4.424); WIHGIE R NS0 e R X # RAEGG
FERASTR EAT 7 5P = 0.019, OR = 0.488); ]
Jb i s NFEFNI /e £ 5 9 AT AEGGREA
BRI EH 7 5(P = 0.04, OR = 1.926); {EAAKE
R AT B 225 (P = 0.001, OR = 0.282);

3, MMP3) A A &
B %9 5" 5% 4% 3R
¥ RDNA A 7|
PHFR S SN
1% 5 rs522616E
HAAR AT .
H W MMP3# %
RE, BEHRE
RS, P
7| A2 e 09 35S
I B AR AR T
— L FZARKREL
HESABRE
Ot LR 1R £
HREZ—.
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iR EE
KRR TFA

ERGHEABE
A TP “TR
A E” o “F
% R,
SNP-1s522616+T
EH—ANH
EERE D BN
“MriarrEdh”
T 45 548 K 69 TR
By &R AR
TAE.

RELAZE %3 AG2 Ai
RiE PE =] PE Pa=] PE =]
ORIE 95%Cl ORIE 95%Cl ORIE 95%C
puinld PRALEUS A Bt 0.488 0.480 0.739 0.111 0.645 0.213
EBAvs 0.816 0.460-1.450 1.095 0.642-1.868 1.199 0.554-2.596
TFEeAXIERAZ 0.127 2.325 0.622 0.243 0.212 1.559
0.651 0.651-1.132  1.135 0.687-1.874 1557 0.774-3.133
e AXEURRA  0.003 8.593 0.134 2.243 0.001 21.771
0.424 0.237-0.758  1.456 0.890-2.382  4.249 2.256-8.005
SREFVEERAB 0019 5.526 0.400 0.707 0.109 2.929
0.488 0.267-0.893  1.251 0.742-2.109  1.839 0.910-3.718
izl WFEERXIEBAZ 0.462 0.539 0.898 0.017 0.483 0.492
BURAE vs 0.798 0.436-1.460 1.036 0.602-1.783  1.299 0.625-2.700
TS AXERRA  0.040 4.219 0.086 2.947 0.001 14.627
1.926 1.025-3.619  1.594 0.935-2.718  0.282 0.144-0.551
SRZRBEAEE 012 2.420 0.642 0.217 0.253 1.305
1.672 0.872-3.204 0.875 0.499-1.534  0.652 0.312-1.362
TEeAX TEeRXIEBAS 0.167 1.908 0.049 3.874 0.001 11.778
BURA vs 0.651 0.353-1.200 1.652 1.001-2.726  1.893 1.041-3.442
SREVEEAE 0673 0.179 0.024 5.115 0.005 7.945
0.868 0.450-1.675 0.549 0.326-0.925 2.311 1.282-4.166
TrEeAX axkZRk 0.371 0.799 0.718 0.130 0.621 0.244
FRAvs BERABE 0.750 0.399-1.411 1.103 0.649-1.875 1.181 0.611-2.283
TR B i A ST e E T AN TEA AR KRAK Kk KK K

RIMH EA W 22 5P = 0.001, OR = 1.893), £
AGHEER IR A7 22 (P = 0.049, OR = 1.652);
TA) R e R DX IR 5 ) e £ e R TR A AR A
RIBR AT 3% 2 5 (P = 0.005, OR = 2.311), 1£
AGHERRITR A5 22 53:(P = 0.024, OR = 0.549);
F3Ab, WAL AEGHIAG LE 5 A1 b 4 s i
)5 NG T NI R B e A
FOIEAAFERRBFA W 3E Z= 5@P = 0.001, OR
= 2.553); 1L 5 0] B 9 R IR 1R NS A b )
TS W HEAEMMP3 SNP 1552261634 K AAKE
PRI R4 AT 5 7 5 (P = 0.001, OR = 2.152). Pl
U, 0 AJFEAEM M P3JE K] 53 1 45 X rs 522616
A7 st AT B R A ASE R B T g 5 I
T 5 ) B I B OREC &,

2.4 MMP3X H 5'5% A4 RDNA A7 P 45 % B F
oS 3 04k B ateg 45 R NI Clustal-Wik
FEXTMMP3JE K 55 1 425 (X DN AJF A EEA T L &
I, 1522616 K BHIIEDNAJTH) 5 HGE B4 ITRE, H.
152261611 55 1407 A FAZ TR 22 A PEAT s (B13).

318
AL A B R LEI £ 1E 5022 4F i A AT N3]

1rs522616/T THIT BUAKINAT BT TN T T THAMT TIAT G TEA
2 C/EBP

3 C/EBPIZINEII 5SMMPIE R S5 iR AR XDNARBSIHY
Clustal-WEEXS.

W e R DX RS20 405 Nt Bk — A8
(R AFRT 35 P PR B e v R X X — SR R N T
WA 8RS B I O R A T A
IR, 20045F 1WA 645 i eg = e % B A S i
S HEAT BITAT W 2 A g5 R OR, T A
ANACHKR107 2 A, AT R %
TR ETHEF131/10)7)"5) LE L)
T g A LR b, R T A BB B R,
F BOAT 16 i B 999 24 M ) £ 5 s A B i
AR BRSAEAE B WA RV R S 55 PR B IR 3%
AL, T RS DT Jt DA A B 2 1) B 0 X e
REGHILRBL R B SR B g
FEAEH P

CRIMMP1. MMP2. MMP3ILKH £ &
55— S g 1) A% B A O, PR
MM Ps 5 5 HoAth 1 53 5 Bl 98 5 JE 2 1) G 0K 4
Jiev 98 14D T 87 0 B2 W R v T B A B 5 S 1) 43
TR AR, AT iR E, MMP3EATAE T
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A MAE A IS5 AR TR R D R
FERH, MMP3& 4 1) % A~NLS(nuclear localiza-
tion signal)/r ' FMMP3 4 MUk N e A, 2K
BECAKuMPEXX 2 5% NWDNAM S &, J
HESE TMMP31EA [ AU 12 5 40 i i o 56 DA
(R s . ol MMP3 2R [ 55 44-56 1 52
FEBHNLS(LKKDVKQFVRRKD)H 54 SNP
Lys45G1u(rs679620), fil[f122 & HEXINLS, K50
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