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Abstract
e AIM: To analyze the association of extracellular matrix
metalloprotease 9 ( MMP - 9 ) single nucleotide

polymorphism ( SNP ) with genetic susceptibility of
primary angle - closure glaucoma (PACG) in a Han
Chinese population.

¢ METHODS: Totally 200 PACG patients ( PACG group)
and 200 healthy people ( normal control group) were
collected in our hospital from January 2014 to December
2016. Peripheral venous blood was collected and
extracted for genomic DNA, the polymerase chain
reaction - restriction fragment length polymorphism
technique (PCR-RFLP) was applied to detect the alleles
and genotypes of rs2250889, rs2274755 and rs2664538 sites
in MMP-9 gene. The frequency distribution of alleles and
genotypes in the two groups were calculated by chi-
square test, and its association with genetic susceptibility
of PACG was analyzed.

* RESULTS: There were no statistical differences in age,
gender, body mass index, diastolic blood pressure and
systolic blood pressure in the two groups (P>0.05). The
genotype frequencies of rs2250889, rs2274755 and
rs2664538 sites in MMP-9 gene were in line with Hardy-
Weinberg equilibrium. The genotype and allele
frequency distribution of rs2250889 and rs2664538 sites

were significantly different between the PACG group and
the normal control group ( P<0.05), while the genotype
and allele frequency distribution of rs2274755 sites in the
two groups had no statistical difference ( P>0.05). The
subjects whose rs2250889 site carrying the CC genotype
was susceptible to PACG. Similarly, the rs2664538 site
carrying the GG genotype was susceptible to PACG.

e CONCLUSION: The rs2250889 and rs2664538
polymorphisms of MMM-9 are correlated with the risk of
PACG in a Han Chinese population, while the rs2274755
polymorphism is not related to genetic susceptibility of
PACG.
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BEY. SR T & J8 & A B 9 ( extracellular matrix
metalloprotease 9, MMP -9 ) & [A] BL 4% 1 R 22 25 14 ( single
nucleotide polymorphism , SNP) 5550 A BE J5 & P A £ 784
FHIEHR ( primary angle closure glaucoma, PACG) &) Bk Y
KB
Fik  HEHUIR BE 2014 - 01,2016 - 12 WCIE 9 200 451 13 %
PACG HEAE N PACG 41, [RIIHE 55 200 11750 5 A4 K6 ik
FAERIEF R AL, H A R 0 B OR E , 4R B4 i 3 A
41 DNA, 2R 1 3R 4 Tl 5% B 0 - BRI A B BE 2 S v 3
A (‘polymerase chain reaction — restriction fragment length
polymorphism , PCR-RFLP ) £ I ) 21 37 £ #% MMP-9 &[]
rs2250889 .r1s2274755 I rs2664538 17 1 55 7 Kk R K HE
AU S Br S (o7 36 PR ANk PR AU 05 A ) L PACG %) I8k
PEZ KR,
GEIR AL SZ AT AR ) AT S R R A — i R
BESH LG %8 X (P>0.05), MMP-9 %A
1s2250889 1s2274755 I rs2664538 7 i i [ YA R 1Y 43
& Wt — 3L 1A #% S £ ( Hardy — Weinberg equilibrium) , 4
HAZ K 12250889 Fll 152664538 {37 i Ji A I K 2657 L A
WIR AT 25 5 8 Gid T3 X (P<0.05) , 1 1s2274755
AV 5 PR AR e S5 A7 Bk PRUIDR A A 25 R R G2 X
(P>0.05) ., 1s2250889 fii s 4547 CC JE K 7 A B
PACG WIS NTBE, [ FE, 1s2664538 11 1 i #EH7 GG %
RN PACG 1Y 50 NRE,
i TUR ABE , MMP-9 3 [H 152250889 Fil 152664538
1859
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i B2 BMES PACG MKW AFAE — 3 B, T 1s2274755
i M5 PACG 50 B PETC X

KR R PE AR OLIR R4 R B L 9, N
PR IR 2 B ; 2 I 5152250889 5152664538
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S| A g0 et . DU A TE MMP-9 3 X Ba % 4F
MR A5 PACG FUAE 6 M. [ BrIRFF 24 5 201818 (10) .
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H IR ( glaucoma) &2 BREE - KECH IR WG, T E &
B UL YCAR ISR Uk M P A 2 5 G AR (primary angle—
closure glaucoma,PACG) 0 PACG E—FANE VS
HR 05, DL AR I 2 00 Ao 22 25 0 B 00 M sk i Oy = i DR
TR AT AR ST K B, PACG 1 42 9% 5 Pl e 4R 1%
PG B HR A1 25 4 S R R B DDA 6 BRI R 50 %
K UL b ABE PACG JBHRREE 50 & LR ARER 7t B
KR SR AT I 1 1 K 3 T L BOR RO R,
PACG 1 & A5 5 /NG (5 20 2 241 e A1 56 ot 1 285+ 1 1) i
R ) A B LR 4 R & B 9 (extracellular
matrix metalloprotease 9, MMP-9) M FREH K i B, /& 3E i 4
J& 25 M i & % ( matrix metalloproteinases, MMPs ) i i1 &2
— B S54RI W AN LR A5 AT RET . HEr, %
F MMP -9 JE[H B FH R 2 M ( single nucleotide
polymorphism, SNP) 5 PACG 18t Zj JEME %) ¢ Z 1 oK UL
i, ABFSE IR BE 2014-01,/2016-12 WA ) 200 147X
Ji& PACG [ AEN PACG 41, [F] IS 4R35 200 (5730 A A ik
JREEAE A TE R B2 0038 ) SR Wl S 1o — BRI M e B
KEZEMHEFEAR ( polymerase chain reaction — restriction
fragment length polymorphism, PCR —RFLP ) % {0 % 21 57 %6
FH MMP-9 HE[H 152250889 152274755 X 152664538 11 1
LGSR IR B R PACG 4% 5y it Z Al 1
1 XEFTTIE
1.1 3% PEECIR BE 2014 -01/2016 — 12 Y34 # I %
PACG .3 200 BiIE N PACG 41, [l 7 SEDUB /AR fil e
200 FIFERIE X HRLL, PACG A ASRME: (1) 4
>30 i % 5 (2) BT S AR AL F bt 5 (3) M7 5 5B IR AL
MZBE 5 (4) IRIE>21mmHg; (5) % 5i i, =180° 5 Jal iy
B A OGHA 5 (6) HERR 25 Fh gk & 1 75 IR, 40 by 4 25 B R |
ARSI | fiebRAAR 2 A 565 5 | A 1) 75 R . 1E 8 X IR 2 40
AFRE: (1) 4F#8>30 JH 25 5 (2) Jo i 6 IR 1 i R AMARAE ;
(3) T CIR s R L5 (4) T E IR NN, P2
R W — MG IR PR AL, 2 R B TR G I E XL (P>
0.05), L3 1, ABFRC RS TA B &G R E, 315
FAGEAC I ZE D12 HEE
1.2 Fik
1.2.1 BARRE ARG T35 R R EIMNE
BRI SmlL, {2 e DU 2 FR AR R BT e , BRI 4R 5T,
FITAS 120 i B T - 80°C MBI IR VKA IR AT .
1.2.2 £MERF DNA 2L 2 Takara 23 7] 42 Il 55 A
24 DNA 2 HCis 50 & U6 B P 32 BOFE [T 44 DNA, >R H]
NanoDrop 2000 8 {4 it 43 56 FE 1H DU %2 HE A ) DNA ¥
J 5 R DNA J3CE T -80°C A7 .
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122747550 4 1s26645381V 1
Marker GG GC CC TT GG GT GG AG AA

700 bp
500 bp
400 bp
300 bp

200 bp

100 bp

1 AEFiE PCR-RFLP &R,

1. 2.3 PCR-RFLP #&ill MMP-9 £ RE{i& %I Takara
/A7) EmeraldAmp PCR Master Mix it 7] £ #£ 17 3% 18 PCR
JZW . PCR P73 5% H Takara /A\ﬂ%ﬁi, 5|9 7 5 W
%2, PCR WK% . PCR Master Mix 10pL, 1F 7] A1 )2 1]
51145 0. 5L, £ 8 T/K 8uL, PCR ™14 4514 .98°C Tii s
P 2min,98°C 1 10s,55°C iR K 30s,72°C #EfH 1min, 3
37 AMIEFR,72°C ZE{H 10min,4°C A H) 30min, B 5 K FH T
Btk 22 NEB 28 A FR i 14 ] V1B 1 #) PCR ™4 ,2. 0% Bt
JEHE FL TR AN 7= ) KN

it o 4r Br. R SPSS21.0 45 3 Bk 1 o
UNPHASED 3. 1. 5 34781t 0 fr . iH %R
BArifE 2 (x+s) Fom, 41IE] HL BRI ST REAS ¢ K56
FEDRI AT AR A A0 DR 23R A BSR4 ) P AR
KK, Pl P<0.05 NERAEGHFE X,
Q4R
21 MMP-9 EEMEHWMER A4x%i{H PCR-
RFLP K& 2% 5 5 7 |, rs2250889 37 15 A 75 S W 4% BsaA |
INYITEHR S, GG AL AR 2 A4S BE, GC K& R AL 7= A
3BT CC AL A 14 R B rs2274755 7 45 A&
AR5 AT Bel T N DIREEIN, GG JER AL = A 2 A B,
GT A=A 3 A B, 1 TT JE R A A 14 R B
152664538 i AR, 0T 9 CviA T N DIREER B, AA JE A
RUp=H 2 AN B, AG SRR =46 3 AN B, Tl GG A
BHA 1B WE L,
2.2 MMP-9 2R S S &M R M- A
¥5F-f ( Hardy— Weinberg equilibrium ) X 2 K U5 K i 17
K, 45 L B MMP -9 5[] rs2250889 | 12274755 K&
12664538 {37 55 F [ B ST 8 S5 15 Ui — AP R P-4 TR
Y A 152250889 v/ i 35k PR 5 1 2 v 35 R B R 43 A Lb
W ESMASH R E L (Y =11. 34 14. 66,1 P<0. 001,
£3) . ML ZAGE rs2274755 {07 s 3 DA IR 1457 K DR A
RO, 2R TG E B L (¥ =2.18 3.69,P =
0.36.0.24 , % 4) . WWAZHKE rs2664538 1 15 F K HU A
GRS AILE, ZRUARITFE L () =
9.24 .10.77,P=0.03 0.01,3%5) .
2.3 MMP -9 % [F rs2250889 #1 rs2664538 i & 5
PACG S BMEAHT  rs2250889 117 f5H PACG 4H CC 3 A
PN R IR A = 1 o O L G O O P i N
HER PACG 1 55 B, A 152664538 i i T PACG
H GG BLPH YR Lo 2 25 i T 0 R 84 GG
FERABE N PACG B S BNEE,
3itig

T OCHR SR R Hr— Fh & UL A R , HECE R LR T
PR, EL A 3 i 1 st A JEORS XUR: . PACG 2 75 OB IR
R ) — R 3R E AR N PACG 1 B 32 24
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Il JE (X £Ss , mmHg)

ZH 1% / I A X+ B (o 2
5 Bil%k 2/ 5 (1) AEHE (XEs, %) R RFE R (X £ kg/m?) T TR
1EH X IR 2 200 114/86 57.4+5.1 21.8+3.1 78.5+9.9 113.2+15.6
PACG 4 200 121/79 55.5+6.2 22.7+2.8 75.4+7.6 115.4+17. 8
e 2.52 1.93 1.46 2.21 3.57
P 0.98 0.76 0.52 0.54 0. 69
L AE X IR DU (R 2
K2 S|HE7
SNP {7 A5 EiLp 3 BIMFHI(5- 37)
152250889 NREEIE TTCACTGAGAAGCTTAGGGGAGCAG
FAOEILY AGAGGGAGCACGTACTCCTAGAACG
152274755 NRGEEIEY] GGAAAATCCAAGAGACCTGGGCGGG
S5 149 GAATTGCAGGCCACACAGCACTAGT
152664538 NXEEL] CTTCGAGGGCCGCTCCTACTCTGCC
115149 GGCGGAGTCACGGTCGTCCTGAGGA
R3 WAZTHRE rs2250889 A BEFABMEMERMER S ML (% )
F R A & e 9|
2H 51 1%
) s GG GC cc G C
1E X AR 200 106(53.0) 67(33.5) 27(13.5) 279(69. 8) 121(30.2)
PACG 4 200 78(39.0) 62(31.0) 60(30.0) 218(54.5) 182(45.5)
W EH T IR DURMAAG B Er LR B0 A5 LA - OR (95 % AT AZ X [H) ) ¢ 1. 86( 1. 39 ~2.36) 5 257 & KISR0 A7 LU AL : OR(95% Tl {5
X[a]):1.91(1.43 ~2.55) .
F4 FEZHRE rs2274755 (LA BEFABMEMERNR SRR B % )
F[R SN
H 5 1%
A3 s GG GT T G T
TE 3 X IR 200 113(56.5) 50(25.0) 37(18.5) 276(69.0) 124(31.0)
PACG 4 200 119(59.5) 53(26.5) 28(14.0) 291(72.8) 109(27.2)

L IEH T B DU (R, LR34 Fe A . OR(95% TTF X)) 10. 52(0. 40 ~ 1. 08) 3 F54v JE PRI #4345 LU #¢ : OR(95% T {7
[X[5]) :0.83(0.61 ~1.13) ,

R5 FHAZTHRE rs2664538 A ERNBMEMERMESMLE #1(% )
F[R A N
2H B )
2H 5 YGilki I C oC n G
1EH % R 200 128(64.0) 54(27.0) 18(9.0) 310(77.5) 90(22.5)
PACG 41 200 115(57.5) 48(24.0) 37(18.5) 278(69.5) 122(30.5)

TR IEF T R DUGARRG A R . LR LU 5 . OR(95% W5 X)) 1. 26 (1. 04 ~ 1. 85) 3 S 7 Fe PRI R 73 41 L. OR(95% W {5

XE]) :1.51(1.10 ~2.08)

N1 4% P EERCR BE S T HES . PACG KK
SRR SRR K B A 22 Ta] G i ) 2 TR e DD AR e,
PACG % B2 T U JBE R /N2 0KG 34 | 5 30053 /K AR /N
S 0 4 ) A1 3 T A S T R, F Y R, R R il D A
T BORR R B R 9 N BEBE 28 5 % 2E PACG!" . PACG B
SR AR BHAT 0% 10 80 T 7R, T AR DR A R A T A 1)
HiR 3h S 285 s e

BT 4R R AR — AN R R e B
Sk A JE A B R UK I BB R, MMP-9 L
FREANCHE B, &3 4 | S A R G i 2 —, W = 5 41
Jif 9 R N B A A A LA A R, TR A R R % A6
P SR 45 45 b A BRI B AR BFAE AR, LY
MMP-9 [1)5 2355 56 R 3l Bk BE B AR F2 e | e IR 3l ok ok +¢
Tk K S 2R N B A AR oG MMP -9 J5 % T 5 0

JULSHe i P v 40 00 PO LR I 56 MMP-9 75 15 4 il
AN TR DY SR A 2 e Rk, B I TS %
YIRS AN, AR MMP-9 AT e 5 A= 14
Az, DT ke s f) A KRR 28

MMP-9 JEF 7T A 20 S YR K 11X 347 12
WA, 13 NN AL, 2K 7 654 MR, IREH
W, 4t & Bl 155 A~ MMP -9 3£ [H SNP f A5, H A LU
156558394 | 153918242 | 152274755 | 1s2250889 J% 152664538
PSR i)z . BLEIESE, DU ARE T, 1s3918242
P2 25 M 518 0y 3 IR A R AR 4 DA 5T
152274755 3 55 251 5 IR A PRI AR AU IR S J8 v AE O
BT 5152664538 37 5 22 A5 1 5B s ABE PACG JCH i
FHSEME, T 5 457 ABE PACG ZIRAFAE—E ML

AHFFE B BCFR BE 200 ] 3L% PACG & 7E i PACG
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L, [RI 47 55 200 51 50 (A A (1 e 8 /F Ay 1E % B2, R
F1 PCR - RFLP £ A A8 I W9 41 32 46 % h MMP -9 3 [
r52250889 rs2274755 J% rs2664538 {vi g 55 0k R K Ak R

A, AEHR IR, 152250889 Fil 1s2664538 i g K K A 1 S fir
SEPEI A PACG AURE 3¢ XREA122 53 10 3, $ R
R HE R 1s2250889 Fil 152664538 {1 s £ A1 5 PACG i
1% Gy IR DG, 31X 55 R AR SCHRAR T8 1 5 7 AR 45 2R —
B0, 5N R — 8RR PACG &% 5 Fh ik
WO, AWEFE P AL SZ 108 12274755 37 o 3 [H A
B S SRR R 53 AT TG T2 25 5 X 5 R AR A5 25
R, BATHE— L0 T MMP -9 JE[H 12250889 Fi
rs2664538 i 5i5 PACG Sy ML K F , K I rs2250889 117

PR CC ZER R NTE N PACG 1 5 AT, [,
2664538 i T HEA GG AP A BE S PACG 1051 58
AHES
L5 BTk, A BT R W DU R MMP -9 EE

rs2250889 Fil rs2664538 fii sl Z AL S PACG 1Y A5k WU
FEAE— 58 R T 152274755 7 i 235 1E S PACG 193814
Gy IEVETCR . AWTFEA JE ZANTE Tl RAE A B i /D J5 3
ATt KA AT AT 2 WF S8R IE RS 18 1 AT SE P
SE ik
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