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Matrix Metalloproteinase-3 Gene Polymorphisms (A(-267)G, A658G, T813C) is
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Type 2 diabetes is a typical polygenic disease complex, for which several common risk alleles have
been identified. Proteins in the matrix metalloproteinase-3 (MMP3) family are involved in the break-
down of the extracellular matrix in normal physiological processes such as embryonic development, re-
production and tissue remodeling, as well as in disease processes. Therefore, we investigated the geno-
type for the A(-267)G, A658G and T813C polymorphisms in the MMP3 gene in the Korean population
and compared genotypes of patients with those of the control group. 200 patients (male 108, female
92), who had previously been diagnosed with type 2 diabetes (T2DM) and 100 control subjects (male 36,
female 64) participated in this study. There was a strong association between A(-267)G and A658G poly-
morphism in the MMP3 gene and T2DM. The present study shows that MMP3 polymorphisms (A(-267)G
and A658G) may be associated with the pathogenesis of T2DM. Further studies with a larger population
may be needed for the development of diagnostic methods at a genetic level, such as DNA chip.
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(Peroxisome proliferator-activated receptor-gamma), TCF7L2
(Transcription factor 7-like 2), Kir6.2, UCP (Uncoupling pro-
tein)-1, AMPK (AMP-activated protein kinase) 5°] 312.™,
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Modular Analytics SWA (Roche
Diagnostics GmbH, Mannheim, Germany)& ©]-&3}o] &7
AL, DML, A, T FHLEHE, 1EE FH &
HE, AUE Z¥ 28 EL Histachi Modular D2400 714
(Roche, Tokyo, Japan)& ©]&3to =43ttt

A& 3 DNA 22

AEE dA R+ EDTA A8 A|gdel 2o ¥F
Hastgnrt 494 &ste] DNAS £2]3t$ith. DNA
2] = Genomic DNA isolation kit (Gentra, Maryland, USA)
= l at3eh 6 mlo AEFEH NS o 2 mlol] ¥ F
HoFAaL, 4°CoAl A 3500 rpme] &= Z 587
-?J’?:]v‘f‘ gt 5,—, 5N —rﬂ 33t} Vortex mixer® 2 9]
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NAZF 2 w742 494tk 2500 rpm o2 5% 53t ¢4
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49 Qo] 2~3X7 A& 65°Coll A W3 3 -20°C
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A7t S #1314 Applied Biosystems 7300 Real Time
PCR (Applied Biosystems, California, USA)S AH&-3}$1Th.
PCR ®Hg Z71& A(-267)GllA pre-denaturation RHg-&
95°Col| A 104, denaturation HF3-& 95°Col| 4] 30%, annneal-
ing ¥H8-% 56°Col A 30, = 72°Coll A 302E

IOH

extension ¥H$-S

733t 35 cycle U2 3 DNAS ZZA)7] & Aoz
extension ¥H3-S 72°ColA 1087F FA 59t A658Ge}
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T813CY o—roﬂL annealing ¥H-§-& 747} 55°C, 58°Cel| 4 A
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=9 #4744 (genotype) W1:=9] Apolo] tht FAE4E SPSS
version 15.0 T2 1 & A} 23T HbE JH+EFHA}
2 Y| 27te] 2 927] B8 40| Hardy-Weinberg
BRe g2ix Folrgit. 2A2E HARAE o) gald]
Odds Ratio (OR)#} 415 F7H95% Confidence Interval: CI)<
T, A%, A, deEd SO wEHrES B3
o SAA frolaEe p<0.0052 o3
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MMP3 S} E}soicj 7} Type 2 Diabetes®| AZHM

AA tgTeA A AR }33-4 X% Hardy-Weinberg
equilibriume 2= 02 I Utk MMP3IA A(-267)G
9] 728 (genotype) EHZ-?‘ 1008 A X AA A EA
94%, AG 1B A A 6%, GG T HFA = YebtA st
A28 FEH SAT 200804 AA FZHTA 89%, AG ©]
FAFA 11%, GG TFHFA= A YEhtA askeh dix
T3 A2y G G Aol A FAAE Y BEE F
& 2102 K YTHp<0.008) (Table 2). A8 BT e oA
MMP3 A(-267)G] 323 (genotype)> EAte] 4, tlx
T 368l X AATHATA 359, AG ol FHEA 1¥0l9L
o, A28 Y Ak 1087 011*1 AA FEHTA 5%, AG
olFH A 137 ot A B HET 64 olA AA
THATA 597, AG ol TA 5ol eH, A2 B

6 o0

Table 1. Clinical data of patients and controls

Table 2. Genotype frequencies of A(-267)G

Genotype Controls (%) Cases (%) P
0.008
AA 94(94) 178(89)
AG 6(6) 22(11)
GG 0(0) 0(0)

Variables Controls (n=100) Cases (n=200)
Age (yr) 63.24+2.79 64.32+3.28
BMI® (kg/m’) 23.51+2.89 24.27+6.04
Sex
Male 36 108
Female 04 92
Total cholesterol (mmol/l)  192.21+32.88 179.48+39.75
HDL-cholesterol® (mmol/1) 46.76+11.37 41.29+7.43
LDL-cholesterol® (mmol/1) 123.52+29.27 131.05+32.48
Triglyceride (mmol/1) 109.66+48.07 134.46+71.83
Diabetes (%) 15 38.2
Hypertension (%) 22 52
FBS (mmol/1) 89.09+5.89 125.08+50.36
HbA1C 5.31+0.31 6.92+2.04
hsCRP* 1.55+3.13 0.68+2.25

Data are shown as meanstthe standard deviation.
“Body mass index.

*High density lipoprotein cholesterol.

‘Low density lipoprotein cholesterol.
“High-sensitivity C-reactive protein.

AT NHo A AA FHHEA 839, AG o|BH A 9 o]
Ak GG FFHEA = E’_—E— aFANA YEA Fgt
(Table 3). MMP3 A658G9] # %1 A% (genotype)& T £ 100
ol A AA SRHTHA 78%, AG ©]EHTA 19%, GG FIH
A 3% oM, A2y Fw A 2008l A AA TR
A 54%, AG ol FATA 36%, GG AATA 10% ). A2
T AT Abolo A FAAYH ] BEE fog Aol
Eoiﬁl-(p<0 000) (Table 4). & HAG3 Aejo| -] MMP3
T813C2] %23 (genotype)& ‘HAHe] A5, tlZ= 367 ol
M AA FEHEA 21, AG ol FHTA 131, GG 1 FH g
Ae 19019em, A28 Fd AT 108 A AA 53
A 639, AG ol FHEA 379, GG FFHTA 89 0|%
o} dzhe] A¢E U2 4ol AA FZHTA 56, AG
ol FHFA 69l eH, GG FHHFAE 29Ut A2
T AT 29l A AA FEFTA 459, AG ol F AT
A 354, GG TFATA = 1240 H(Table 5). MMP3
T813CY] 728 (genotype)> tx=* 1008 A A TT &34
A 23%, TC o] F - A 52%, CC FHHTA 25% % .2H,

Table 3. Comparison of males and females for genotype fre-
quencies of A(-267)G

Genotype Male Female
Control (%) Case (%) Control (%) Case (%)
AA 35(97.2) 95(88) 59(92.1)  83(90.2)
AG 1(2.8) 13(12) 5(7.9) 9(9.8)
GG 0(0) 0(0) 0(0) 0(0)

Table 4. Genotype frequencies of A658G

Genotype Controls (%) Cases (%) P
0.000
AA 78(78) 108(54)
AG 19(19) 72(36)
GG 3(3) 20(10)

Table 5. Comparison of males and females for genotype fre-
quencies of A658G

Genotype Male Female
Control (%) Case (%)  Control (%) Case (%)
AA 22(61.1) 63(58.3) 56(87.5) 45(48.9)
AG 13(36.1) 37(34.3) 6(9.4) 35(38.0)
GG 1(2.8) 8(7.4) 2(3.1) 12(13.1)




A2y B Ak 2008 A TT S3HTA 27%, TC ©] ¥
A 48%, CC TR A TA 5%tk 2T A28 G
A Abolol| A frAAE ] EEE ofn e Aole HolA
%St tH(Table 6). 485 B3 “Jefoll Al MMP3 T813C]
H21¥ (genotype) FA9] B¢, thET 36 oA TT TF 4
3 89, TC o] FA-FA 179, CC TIHTA = 11350]%le
o, 223 %h‘ﬂé At 108 A TT T34 3HA 319, TC
o] P A 451, CC TFAHIA 3250t} AAe A=
)23 641 OM TT S8 AEA 154, TC | 3 A A 353 o
Ak CC TFHFA S 1ol oH, A2¥ Tur AT

2o TT A A 235, TC | JHFA 519, CC 53
HEA= 187 o] A TH(Table 7).
Aol uE

A2 Fuy BATH DEF F2ANA
¥ AL, F B2AE, Y, 5, 42
(o2 ]

T Az g3dge B ‘#H H) EHZ:%T} A2y g
SAfT Afololl A o3t ato] & HGlom, A

o & thh BF o3 Aol BRASS Eelstirt. 1
U T813C fr A @A = 3 3t EHZ:ELTJr A% 7
W BAE Aol A §F oS HolA

< B3RS Wolx dAw T A4 B gt

7} kiR siek, el TSIBCS Aol tEEs B
79 A% 2 Ao} Y] BEOE ARG R, FF A
Ao g 1 & s/t A3 FHHCEHN o ‘—rLOH
B Bk 98 Aolgn BUED, TR 2E g %
o] Afolle o fFHAEe] Adste AR 4 A %17]
Y Fo JEEZ linkage disequilibrium®] o]y -4
Zpo] 59 o] F & AFTH 7ol Zpo]7t e AR Y7ty
I QUEH11]. MMP3 329 32 A A(-267)GS}
A6S8GE SHQlol AN A2 Bw HHe] 22 Ao0E
golo] FHojHom, £3] A6SSGY 7ol S=loAlA A

Table 6. Genotype frequencies of T813C

Genotype Controls (%) Cases (%) P
NS
TT 23(23) 54(27)
TC 52(52) 96(48)
CcC 25(25) 50(25)

NS Not significant (p>0.05)

Table 7. Comparison of males and females for genotype fre-
quencies of T813C

Genotype Male Female
Control (%) Case (%) Control (%) Case (%)
TT 8(22.2) 31(28.7) 15(23.4) 23(25.0)
TC 17(47.2) 45(41.7) 35(54.7) 51(55.4)
CcC 11(30.6) 32(29.6) 14(21.9) 18(19.6)
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ZE: M2g e MMP3 (A(-267)G, ABS8G, T813C)2| CFaAmto| oiziA
o048 - Y - 1B - AR
(A st Az st st A E st
A2 Fule B FH4 BFE Boln], G #do] e Ao el o gy FHAAE
B 5 o] 91t} Matrix metalloproteinase (MMP)= 714 4T EAZ A 3] 7] 4 (extracellular matrix, ECM)
S YA Faljohs AR, Age APt opey, ) T, 2HFY, S-S, FAAF 5 -5
T AR ¥EA Utk oo £ Aol dadel A MMP39] A(-267)G, A658G, T813C Attt E Aol 12
3 = e oW AR S ZEA GotH A HTh AT 1008 (FAF 36, A 648)F T
2k 2007 (F A 108%, o2k 921) S e Atk I AR A(-267)G9F A65SG FrAATE A o] A2E Pk
I Ao ole Ao E Yehyld, A28 Fdxre] i fde] s Ao Addd FF ot 4 9
x2S HS S8 59 F7HA d78 & Part s 202 AZE v, DNA chipt 22 F34 FF
Ao Adog wHAd & Ads Aol



