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ABSTRACT Objective: To study the relation of MMP-9 gene polymorphism with the pathogenesis and prognosis of patients with
IS, so as to provide a new theoretical basis for IS prevention. Methods: The selected 100 patients were divided into the LAA group (41
cases), and the SAO group (59 cases ) according to TOAST classification standard. Another 40 healthy people was selected as the control
group. PCR-RFLP method was applied to detect their MMP-9 gene C1562T and R279Q polymorphism. All patients were followed up for
3 months. Logistic regression model was applied to analyze the relationship betwen C1562T and R279Q polymorphism and prognosis of
IS patients. Results: MMP-9 C1562T gene loci alleles T, C/T + T/T genotype frequency in the LAA group and the SAO group were
higher than in the control group, and the difference was statistically significant (P < 0.05). C1562T loci alleles C, C/C genotype frequency
and R279Q loci alleles and genotypes frequency of LAA group and SAO group had no statistical difference when compared with that of
the control group (P>0.05). Multi-factor unconditioned Logistic regression analysis showed that all genetypes of MMP-9 had no obvious
correlation with prognosis (P>0.05). Conclusion: MMP-9 C1562T T allele was one of the susceptibility genes to IS, but MMP-9 gene
polymorphism had no significant correlation with the prognosis.
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TEHEA B BER YT ) IS 3 100 BlVE BRI S 9
AFRHE: 0 FFE (P E S B Il A T2 e e (2014) )
ISR AES, R A 12 0 FF Ry IS RYT
bR (Trial of Org 10172 in Acute Stroke Treatment, TOAST )/
B K B ik ks FE i 4k 78 (Large-artery atherosclerosis, LAA) . /N5
Jik [H. 2E %1 ( Small-artery occlusion, SAO) /3 BUAR#EC; 0 IR &
i, HRREABER T T 72h;0 BEHLMGKRX R0 O&
i 1 JRRBERR 2RI s o B BAMERIE . HEBRARME 0
TOAST 43T 7 v A B g DR b XU L B D R o JXLRY Kot
VPR AEFE IR 3 50 MR I s o I A B A D R Py 4k % 1k
Jidg HH M 5 0 AR TR EEO T VB R RS8R . B 62 fl,
2 38 ], AR 42~69 %, S (57.69% 7.59) % /4 LAA 4

41 i, SAO 4 59 1l . 73 Sk HURITEABE (S FE (A G5 40 4
PEXT A, 55 24 1], % 16 f3il, 4R % 43~70 %, 43 (58.13+
721)% M — RGOS S IEGE 7 8 L (P>0.05) , HAY

Al
1.2 ik
1.2.1 #RARE 1S 4LAO0H RZH gt Rte 23 IRk Ui 2 mL,

EDTA $i#E , 20 CARIERIRATE , LAATH2I DNA,

IS 4 I3 M IR AR 25 WE #E Ik M. 5 mL, ANm$isER,-20C
TRIRARAT, DL AR
1.2.2 EFZ DNA B RJH DNA 2R &4 (k-
) A TREB ARG BRA B AE 7 [$2 UL R 24 DNA, ™A% 4 1R
A BRI,
123 3|t REKR  S% 30k B T MMP-9 B[R R
C1562T fii 55 F R279Q i g 514, I/ LA TR N6l A
B 1P AR 1.
12.4 PCR##  PCR WK ZE K 30 uL, IEFT[4)4 1.8 pL,
2x Taq PCR Master Mix 15 wL,DNA #i#g 3 wL, PCR 418 5514
W% 1.

*1 MMP-9 BRI MFEIRY HEE&HE

Table I MMP-9 gene primers and amplification conditions

Locus Primer sequences (5 '~ 3') Amplification conditions
st GGTGGTGAGGATGAAACGAGAG 95°C 5min,95°C 35s,55° 30s,72°C 45s
CCTATTTGGGAAAAACCTGCTA (35~40 cycles),72° 5min
R279Q TCACCCTCCCGCACTCTGG 94°C 5min,94°C 30s,60° 1min,72°C
CGGTCGTAGTTGGCGGTGG Imin(30~38 cycles),72° 10min

125 @ik MU PCR W) 8 wL, 28 1.2%FB I Ml BE e iy
VK, >R Bio-Rad BEE IR HT 248 (3£ H Bio-Rad 2\ w4k
WL,
1.2.6 FREVEEEY]  BEUI RN RIE 20 nL, BRI A P
(Sph 1 fiff ,Msp I fiff, 3%E New England Bio Lab /\ &] 4= =)
C1562T 0.25 pL .R279Q 1.5 nL,37°C/KA 5h, B 10 wL THE
FEY, % 1.5%F 2.0%BE g ARHEE IR HaL Uk o
1.3 BRI RAE

XFRRE AT 3 A A BIRETT TEM B E TS L. U 6L
BERE BRPR BT, FRPR A Barthel Index $47, BI>60 43k
ek, BIS 60 7 K, ST MROBUN TS 22, AR B
R i
14 Git=HE

THECFORER I o BURRRTRS 55 5 FE K 78 5317 4 Hardy-Wein-
berg P EE A IR AEARACTR M PR A s A | U
I K i B FE R Y % T AR i 14T 22 R 2 JE 45 Logistic
Bl)53#7, P<0.05 R A it FE L.

2 &R

2.1 Hardy-Weinberg J & E 216

LAA 4 .SAO 4 3% 55 B 41 MMP-9 £ [H C1562T Fi
R279Q Fit [F B 4% 7 1«2 {8 4> 3 g 2.32.1.54.1.05 F1 3.12,
1.27.0.65(3 P>0.05) , 454 Hardy-Weinberg - ffi & £ .

2.2 MMP-9 EH &R N R

FEPH C1562T £ 454 . PCR #3724 F BE K 662 bp,
Sph 1 B§YI 5, T/T % 2 44 (193 bp.469 bp),C/T 5 3 45
(193 bp.469 bp.662 bp),C/C &l 1 £%4F (662 bp), VLK 1.
R279Q Z &M : PCR 437y i Bt & 28 300 bp, Msp [ ]
J5,G/G %1 2 245 (130 bp . 170 bp),G/A3 £ (130 bp . 170 bp,
300 bp), A/A %I 1 %7(300 bp), WL 2,
2.3 MMP-9 E[H C1562T.R279Q & fu & FFE R EHE 5%

LAA 4] .SAO 2] MMP-9 F£[H C1562T {3 s T S5 FE A |
C/T+T/T KRBT E = T X IR, 258 Gt 8 L (P<
0.05),C S 3L [H (C/C LR BUBTHL L 5 25 R E Ge b2+ X
(P>0.05). LAA 2 SAO 41 5%} B4 MMP-9 &K R279Q {7
MAEALEE MR E B L R E S EGITFE XL (P>
0.05), W3 2,
2.4 ZEZFIEEM Logistic BIF5r#7

100 1] IS HE7E 3 A A MKED o, 46T 8 1, 4k#i 22 f1.
HrP B . &g K& MMP-9 C1562T 25 3L 2% 5 LA
Gt X (P<<0.05), Aik ERnAR R AR &, 22 [Nk &1
Logistic [Bl )543 H7 s, 55 I J2 52 Wi T A ST S 6 PR 36
(P<<0.05),MMP-9 £5 %1 jjI| & [R5 i J5 G B S8 AH OGP (P>
0.05)(# 3),
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662bp
169bp
193 bp

& 1 PCR-Sph | EgHIH MMP-9 C1562T 75 s EFH 48
Fig.1 PCR-Sph [ enzyme of MMP - 9 C1562T polymorphism loci
genotyping
M: DL 2000 Marker.1:C/C,3:T/T,7:C/T

F 2 MMP-9 E[F| C1562T R2
Table 2 MMP - 9 gene C1562T and R279

bp
2 000
I 000
750
300 bp g'JO)
170 bp 2ol
130 bp 100

& 2 PCR-Msp | B3I MMP-9 R279Q £ 75 s E FH 4> B
Fig. 2 PCR-Msp | enzyme of MMP - 9 R279Q polymorphism loci

genotyping
M: DL 2000Marker. 1,3.4:C/A,2:A/A,5.6:GG

79Q ENAr R FE F B F B STH 5 7
Q allele and genotype frequency distribution

MMP-9 C1562T MMP-9 R279Q
Groups Cases
Cc/C C/T+T/T T C C/G G/A+A/A G A
LAA 41 34(82.93)  14(34.15%  9(21.95)%  38(92.68)  12(29.27)  28(68.29)  23(56.09)  15(36.58)
SAO 59 5084.75)  12(20.34)y*  8(13.56)*  53(89.83)  18(30.51)  39(66.10)  35(59.32)  23(38.98)
Control 40 34(85.00) 6(15.00) 3(7.50) 37(92.50)  13(32.50)  27(67.50)  23(57.50)  16(40.00)
Note: Compared with the control group *P<<0.05, comparison between the LAA group and the SAO group “P<<0.05.
5 3 ZEFEFKM Logistic EIFSF LR
Table 3 Multi-factor unconditioned Logistic regression analysis results
Risk B Sx Wals « OR P 95%CI
Hypertension 0.97 0.25 14.35 3.26 0.02 1.32~2.36
Total cholesterol 0.17 0.05 3.05 1.17 0.12 0.62~1.23
C1562T 0.81 0.39 2.58 2.24 0.53 0.64~1.08
BRI A RN AR P AL, A RN AR A T SRS C/THTUT BER L L o 1 4 L #5l

T0%ZEAT S, Bl 3T AW R, I R A AR B %
KRZETE IS kA kP REZ EREMEN. MMP 2415
HCHS % 2 K R B %, MMP-9 J& MMP KRR B Z ALY, K
EAFSE KB, MMP-9 ] {i 3 20 i 41 R) 5 4 A 1T 5 5 i A B8 S
HR I 2 T R St I S P i A A AR O S AR R
MMP-9 il ifi PR 13 LA DG 2R, 808 DALY 2 A ) % Je 30 56
KK FRIBFSE . Mallolas S8R SY HE , MMP-9 Ji5 3300 Y
HEHZEMESOMERRNEL . BRAX, HEHNYF
MMP-9 FEH L Z5PES IS K B HE 1Y RS A 1 iE
MMP-9 SEH 5 sl F 1) 1562 ibfifE C—T A8 5, 2 C 5878
T Ja B R SRBETR B BT A BSR4 e A ) 5
RGN, 3 2 Bl ko R A AL B HRIES oK, | e 28 % i Sk 1 5 -0
Va0 0 X S O i e R e 7 i A
Vafadari Z5F5% % 31, MMP-9 JE [ C1562T (4 T 254y 3 Al
C/T+T/T BERAUGAAE IS 35 rf i i & T@mext iae, HbE
# IS BN e, T 25057 3 A C/T +T/T J (K BUAT R EE
AR FV S YRR IS BB 5T K3, TOAST 43 B b K 3l
ks EEREfL R R T 2507 3L 5 C/T+T/T FEH RHEH R T
INEIK R ZET e R AR BB ZH . Garvin Z50IBFSE4RGE , 5

CC FERRI K C 455 Fik R 4 R4S € 1) FE B e 38 s AR 5%
i LAA 20 SAO 20 MMP-9 J: [ C1562T fif & T SE KA |
C/T+T/T BRI s TX R4, 22 A Geit 2 5 L (P<
0.05), FATHEM ,LAA 41 C RAE R T, SEOIENFE TR,
MMP-9 {16 i B BRI , 3 T 200 &1 (8] 5 A B A, 3t i
SHURFEIE LA . FHIEEE R, MMP-9 LR C1562T fy T 45 (v
H5 IS B AHH 5.

Il R X F MMP-9 J K 22 5 M i i 5% 2 4 TR 78 C1562T
b % F R279Q RS . R279Q J&AF MMP-9 55 6 4 ik
TR Z A A A-G AR, |TH 6 JhE XM
LA SRR, 2 A 28750 G J5 , mRNA il (ks
SRR E R, R B I BT T AR ik . Turner SE0IfF5Y
R, A C1562 T C—T AR ML R279Q A—G AF 43
SN2 B B 2T T RE , 3 R AT FE A 2 A R R A
WY . Buraczynska RS IE IS ¥ R279Q 1 G 4
B G/A+A/A SEFRIRUTEL T REXT B4 T Golab 46
USTRF X IR R AE I 4516, IS [ TCIR KB kR AT AL 2 1A 2 /N
Bk BH 220 5 %, R279Q 1Y G 45 3L 5 G/A+A/A JEH &
RS IR LR T B 22 5 . ARWFST R, LAA 2 SAO 4
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MMP-O & A 37 1 5537 Jk DRI 1A R AR 5 08 IR 2H L A 2 S 1)
TG #E L (P>0.05), H#E/R , MMP-9 LA R279Q £ 735
P IS B9 AR JC W] A DG

[ Ahxt T MMP-9 JE[R 22 HEXT IS 18 1S 152 Wi 7775
RN . Weiner Z509%F MMP-9 L8 C1562T L4515 1S i
Ji B2 ZAFFERT, Cox [BIIH4347 /R MMP-9C1562T f4 T 454
FEPRIE IS WU AL SRR 2 . [ PIF 3 X FHO%ERT IS B
MMP-9C1562T /A [)3 P 8 5 i T #8474, Logistic [B105 4y
HT 7R ,MMP-9 C1562T F: A 51 5 1S 83 T JC HA W AH ¢
PE(P>0.05), ASHEE i 5 X P+ 55 4 1 FEAAH L, Logistic [1]15
BT AR , MMP-9 4% #1451 B [R5 7 5 JEAH & (P>0.05 ), HiJR
A R E— 5%

25 | FFik , MMP-9 35 [H C1562T A T 25 2K 2 IS K%
25 S B R 22 — {H MMIP-9 JE[H £ 251 15 1S B A FiUS Jf:
T AR o IR TN IS W AR T3 R AU, X6 F 4
Bl MMP-9 JEH C1562T 1 T S8k R %, MRAB 54
T3, v 1S Bk
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