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Abstract

BACKGROUND: Although great progress has been made in the etiology, development and treatment of knee osteoarthritis in recent years, its specific etiology
and pathogenesis are still unclear. Among the pathogenic factors of knee osteoarthritis, genetic factors account for about 40%—60%, which are closely related

to the incidence of knee osteoarthritis.

OBJECTIVE: To investigate the relationship between matrix metalloproteinase-3 gene polymorphism and onset of knee osteoarthritis in Han population in north

China.

METHODS: We recruited 100 male patients with knee osteoarthritis and 197 healthy men admitted at the Affiliated Hospital of Inner Mongolia Medical
University between October 2018 and October 2020. All the subjects were from the Han group. We used commercial kits to extract the blood genomic DNAs.
Eight single nucleotide polymorphisms of matrix metalloproteinase-3 gene, including rs639752, rs650108, rs520540, rs646910, rs602128, rs679620, rs678815,
and rs522616, were genotyped by using the Sequenom MassARRAY RS1000 platform. Unconditional Logistic regression analysis was used to calculate the
correlation between single nucleotide polymorphisms and knee osteoarthritis under five genetic models (codominant, dominant, recessive, overdominant and

additive models).

RESULTS AND CONCLUSION: (1)In the Pearson chi-square test, all loci had no correlation with the risk of knee osteoarthritis under the allelic model. (2)
Through the association analysis, we identified that four single nucleotide polymorphisms (rs639752, rs520540, rs602128, and rs679620) in the matrix
metalloproteinase-3 gene in the dominant and over-dominant models were associated with the increased risk of knee osteoarthritis. (3)Our study preliminarily
revealed that four single nucleotide polymorphisms (rs639752, rs520540, rs602128, and rs679620) in the matrix metalloproteinase-3 gene can increase the
incidence of knee osteoarthritis in men of Han ethnics in north China. However, the results we identified here need to be confirmed in further large-scale

studies.

Key words: knee osteoarthritis; matrix metalloproteinase-3; single nucleotide polymorphisms; genetic susceptibility; Han population; association study

How to cite this article: GUO W, GAO BL, YANG Y, WANG JH, LI JQ, WEN SZ. Relationship between matrix metalloproteinase-3 gene polymorphism and
genetic susceptibility to knee osteoarthritis. Zhongguo Zuzhi Gongcheng Yanjiu. 2021;25(12):1894-1898.

0 5| Introduction

BT R —MME M BT IR, A RIR R
IR, W T 2R R R AR R R I FE S SO
SN 20 RSN AN R R = A T B AR R AT
IR GRS HCE B AT M gk &t R A M, Rl
Bl EH W 2 — . 32 B KGR W2 B P 560 5640 N i
MBI DT SRR AT ST R, BT R
RIEHR mERR . BRI IR UL R AR T 3R
U R RRE A R T BRI g

B IRIT A RN PEOCT R B R . R R BT it 7T HL
3 ARk R, H 72 H AT H B A2 KR R B T3 AS B A
ARG T RE T R G BREN A AR Z, I HAH
BT 2SR, KPP EgRMENAIEAgEN =
190 AgumA % 69 A xR 17°, A & 249,
BAERE T Y. AR T S®. BSRAEERKET
1% TEa ", R ML MRk T,

JE RO A RKI T V2 5y BRI R 5 I 1 01 R IR
TRATAEAE IR, (R IR PR OG0T 6 1 I8t A% S A AT) SR AE
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1 X5 FFF5%E Subjects and methods

1.1 &t B - xR SRR 7T, AR R B RCR A X
Ko I& A Fisher’s RS RS 6 .

1.2 BFE ASbE R T 2018 4F 10 A & 2020 4E 10 AEN
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MassARRAY JE[H 5371 (PCR 1. SAP 4lfk 8. BAGAEEMm 57 B
- Ny 8 8
IRBARRAEAL . EALRRE S RSN R GRG0 ) Bl o L7
TUALFR | S PERSS AL/ BEACE IR SR /St e - 8 ) y
N s N ™ N 3 =3
AT BT R A RS ASPERL AU ST . : JMM JW
1 1 g
LR T R A EE AR 3 EE W8 AR Ol of
R N . ) 6900 6950 7000 7050 7100 7150 7200 7250 6900 6950 7000 7050 7100 7150 7200 7250
%2 & VE AL A, 8 i Sequenom MassARRAY Assay Design 3.0 Mass Mass
N o C 639752 LI A a4,
Software BFREH T 314, X341 B LS 1 oo o HE EAVIETIPER
B AYEFAEAl &Y 4 B, C Ak
0 A S T R NEPANN
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=1 | EReREEOM 3 A LEZRERESMAS5 8 BRI A TR, 552 AN
Table 1 | Primers used for this study =7 R :\;K’
@g UEP+A TE ARG 0 T &, 26 3
87 Jeal 2 . o
b L £ el Ay UEPHC KO 597 B
rs639752 ACG TTG GAT GCA GAT AAA TTC TCC ACT TGC 2 L N 1 | rs639752 A [E S BIE
rs650108 ACG TTG GAT GGT CAC TGT CTC ATT GTG TGT ; Figure 1 | Genotypes of rs639752
rs520540 ACG TTG GAT GGC GAA AGG GCT TAACTG TTA T 5900 5950 7000 7050 7100 7150 7300 7350 locus
rs646910 ACG TTG GAT GCC ACT GTA AGC TGG TGA CTA Mass
rs602128 ACG TTG GAT GCT TCG GGA TGC CAG GAA A
rs679620 ACG TTG GAT GAA CAG GAC CAC TGT CCT TTC LI EL NUEP AN TR &, F2EEN
rs678815 ACG TTG GAT GAA TGC AAC GTA ATT TTA GC
. / i B2 iR > o / SYAN
15522616 ACG TTG GAT GCG TAG CTG CTC CAT AAA TAG UEP+A Bl (AT 70 TR L, 5 3 2k M2 40 UEP+C (AT 43
v N Gl L, B LA o) PN
rs639752 ACG TTG GATG GGC TGC AAT GCG GGA AAA G Kb, WY AARIALE - PIaREALI U, N CAZRE T
rs650108 ACG TTG GAT GTC AGG TAG AGG TGA CAA GTG 23 BHFMREIAMLEESEFSEEARBERN THERFHET L
rs520540 ACG TTG GAT GCC AGC TCG TAC CTC ATT TCC _ o N
rs646910 ACG TTG GAT GGT TAA GCC CTT TCG CTT TAG gAaR R 2 8o THRRERE AN 3 R RATRE &
rs602128 ACG TTG GAT GAA GCT GGA CTC CGA CAC TCT PERT 55 B AAE S8 LAt oy e R 5 T D674 48 BB KU 114
rs679620 ACG TTG GAT GAG AAA TAT CTA GAA AAC TAC . . e B e
rs678815 ACG TTG GAT GTG GAG TAT TTC TCT AGC TTG FHRPE. £& Pearson RITRLIGAF AL, FITA AL A 70 G40 2 (R B
rs522616 ACG TTG GAT GAC AGA GAG AAT TTC AGT CCG ﬂ?'ﬁﬂ@%]ﬁ;%%ﬁ Eﬁ]%%ﬁ)ﬂﬁﬁfn*ﬁ %ri .
(A= FEARS] ) UEP 551
ES 52 AS ML S =2
rs639752 tGG GAA GAA AGA AAT AGG TGA T %2 | EE@EEEE@ 3 g%&%@,{gm W“""mgzﬁ.“ . .
Table 2 | Basic information of single nucleotide polymorphisms in matrix
rs650108 tAA GTG GGT GAG GTT AGA .
metalloproteinase-3 gene
rs520540 CTC GTA CCT CATTTC CTCTGA T
rs646910 CGC TTT AGA AAT ACA CTT TAG CAT CT 7 A, fi g e A/B IR /IN i R R
rs602128 CAG GTG TGG AGT TCC TGA —— -
1679620 tcT CTAG AAA ACT ACT ACG ACC TC A AR
rs678815 TCT CTA GCT TGC TGA AAT AAT G 1s639752 102707339 - C/A 0395 036
rs522616 gaC GGT AAG CAAT GTAA TTC ATT TCA rs650108 102708787 T G/A 048 0.449
rs520540 102709425 ST A/G 0395 0.36
rs646910 102709522 W& T A/T  0.075 0.089
1.5 BRI AE WAHMBAENIERESBEAM 3 R L o228 102713465 48T A/G 0395 0.359
e A 47 A fr rs679620 102713620 AhiE T T/C 0395 0.363
[ty 8 LT IR AL rs678815 102713777 e G/C 0.357 0.36
1.6 %t o4 i SPSS 17.0 #fF. Microsoft Excel2010  rs522616 102715048 J5hT ¢/T 0350 0.352
A, Haploview v4.2 #ffF. PLINK %l SNPstats % fth. 4F s Wi — AR S B
N o v — s . , PP )
KA AR A Bk o, FE@EE 2 KL F Fisher’s K EL OR fi 95%CI fi Pearson 75 P {H
FER ISRt . Ea AR xts Fox, FEGEIT TR 639752 1.000 1.159 0.816-1.645 0.410
B . - o 2 e rs650108  0.474 1.132 0.805-1.592  0.477
HefihiSE. P<0.05 Hy 2 RAFAEREMER Lo rs520540  1.000 1.159 0.816-1.645 0.410
rs646910  1.000 0.832 0.443-1.562 0.566
pt rs602128  1.000 1.166 0.821-1.656  0.391
2 Z55 Results rs679620  1.000 1.146 0.808-1.626 0.445
2.1 HMAWMEARZE WHAHBEMEBOMLLERAREZ 678815  1.000 0.986 0.676-1.437 0.941
rs522616  0.756 0.991 0.694-1.416 0.961

PER X (P<0.01), TEJRLLMGTT b i f b O kAT IE .
P 2 Hh % i A DR Y 1) 73 A 4545 Hardy-Weinberg 1 4% -4 (P >
0.05), B o NBEE A BEHAR R

2.2 Massarray R 48R AHIMEREAR T 8 MABTIRZ &
PERT S 20 BRI KT 95%. LA rs639752 i i 94, &)
RARAAT, BPEAG T K A G Ry B SE L 1 FoR .
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95%Cl }y 1.03-4.01, P=0.038) A E VLA (“C/A”, OR=2.00,
95%CI g 1.03-3.88, P=0.037) T AJ LA hi e M 065 4 1) i
Ji AU o Rs520540 7 3 M1 FITER B MR R G0 1 e 14 55
28 117 B AR (44, “A/G-AJA”, OR=2.03, 95%C/ }y 1.03-4.01,
P=0.038; Mk, “A/G” , OR=2.00, 95%Cl >}y 1.03-3.88,
P=0.037). Rs602128 7F & % ( “G/A-A/A” , OR=2.03, 95%C!
4 1.03-4.01, P=0.038) Flf AR ( kit A5 BN L5 DL Hr
= B /N ) 8 B (“G/A”, OR=2.01, 95%CI /y 1.03-3.89,
P=0.037) B N 48 0 1 PR S 48 A BB XU . Rs679620
A BE7E & Pk ( “T/C-T/T” , OR=2.03, 95%Cl A 1.03-4.01,
P=0.038) Fl f (LA B — BB Bt ( “T/C” , OR=2.04, 95%Cl K
1.05-3.96, P=0.033) HLAY N3 I 1A PRI R IR .

23 | BZERESHESEETSREM AT RNAR XA XM

Table 3 | Association between single nucleotide polymorphisms and the
risk for knee osteoarthritis

(D851 JER A WAL I ORMI(95%CIME) P ARt DLm-d
A (n/%)  (n/%) fBE (EREME
HE
rs639752 FLEE A/A 80/40.6 34/34 1[Ref]
C/A 92/46.7 53/53 2.23(1.08-4.59) 0.085 236.4 251.2
c/c 25/12.7 13/13 1.50(0.54-4.13)
S AA 80/40.6 34/34 1[Ref]
C/A-C/C 117/59.4 66/66 2.03(1.03-4.01) 0.038 235 246.1
[tk A/A-C/A 172/87.3 87/87 1[Ref]
c/c 25/12.7 13/13 0.96 (0.38-2.43) 0.940 239.3 250.4
B TE A/A-C/C 105/53.3 47/47  1[Ref]
C/A 92/46.7 53/53 2.00(1.03-3.88) 0.037 235 246.1
- - - 1.41(0.88-2.26) 0.150 237.3 248.4
rs520540 JLEM: G/G 80/40.6 34/34 1[Ref]
A/G 92/46.7 53/53 2.23(1.08-4.59) 0.085 236.4 251.2
A/A 25/12.7 13/13 1.50(0.54-4.13)
B G/G 80/40.6 34/34 1[Ref]
A/G-A/A 117/59.4 66/66 2.03(1.03-4.01) 0.038 235  246.1
fat  G/G-A/G 172/87.3 87/87 1[Ref]
A/A 25/12.7 13/13 0.96(0.38-2.43) 0.940 239.3 250.4
HEME G/G-A/A 105/53.3 47/47 1[Ref]
A/G 92/46.7 53/53 2.00(1.03-3.88) 0.037 235 246.1
otk - - - 1.41(0.88-2.26) 0.150 237.3 248.4
rs602128 JLEME G/G 80/41.0 34/34 1[Ref]
G/A 90/46.1 53/53 2.24(1.09-4.60) 0.084 236.3 251
A/A 25/12.8 13/13 1.49(0.54-4.12)
& G/G 80/41.0 34/34 1[Ref]
G/A-A/A 115/59.0 66/66 2.03(1.03-4.01) 0.038 234.9 246
[tk G/G-G/A 170/87.2 87/87 1[Ref]
A/A 25/12.8 13/13 0.96(0.38-2.42) 0.940 239.2 250.3
ST G/G-A/A 105 /53.9 47/47  1[Ref]
G/A 90/46.1 53/53 2.01(1.03-3.89) 0.037 234.9 245.9
o - - - 1.41(0.88-2.26) 0.150 237.2 248.3
rs679620 JLEtE C/C 80/40.6 34/34 1[Ref]
T/C 91/46.2 53/53 2.26(1.10-4.66) 0.078 236.2 251
T 26/13.2 13/13 1.45(0.53-3.98)
B c/c 80/40.6 34/34 1[Ref]
T/C-T/T 117/59.4 66/66 2.03(1.03-4.01) 0.038 235  246.1
fatt:  c/C-T/C 171/86.8 87/87 1[Ref]
T 26/13.2 13/13 0.93(0.37-2.32) 0.880 239.3 250.4
M C/C-T/T 106/53.8 47/47  1[Ref]
T/C 91/46.2 53/53 2.04(1.05-3.96) 0.033 234.8 245.8
itk - - - 1.39(0.87-2.22) 0.170 237.4 248.5

g -7 RRTMKE: 1[Ref] 4§ OR=1, ASHxilk

3 iFi¢ Discussion
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AR R M KR 4R E AR 3 2 diE Y.
RRET e M S 4, AT DL R AR A0 M SR R 2 R 2 i B,
4R B B 3 0 mT DA E ik s At R T R A R B
IR TR 5L, o 2 R M R I OB R 3R, 2 R UK
FIBBREAR T, BEH, BRRTERESREAR
3B E MR RNIERS, (HRKHMEERARIEZE
TR SR E AN 3 SRE ST RN R. o
FUN, MR DG 28 BB R OGN M b 2 I 4 R A 3
BAHREELDEE THBEE IR, B s 7t g ok
KATRBE AT TR, LA REREAN 31
SRR TR AL (P < 0.01), [RINBEE 1S 060 i 2
&R I 3 I R ABBE L FRAK, TR R AR A A 3
SRR 0 2IEA . 4055 " x5t 308 6l E
A G T 98 KR AN 36 91 fi R A A 1) MK I R IR O T AT
ST AR S . ek e, R AR B T 3 ERR
MR R R EREPREEENERH, KSR E5REHEX
TR EEFEE 2RI,

KA FAE V2, (AEAURRTEEAET. £
4B B (11 3 BE IR DS R DR 11 22 S Ak 7 SRR B & R AR
I 3 Ik ig k. BRI Z T &, BAR 2013 FF 3R [H 3
HONSAWEK % ") S 4 R B i 42 2R 11 8 3 SE I 5 R E A
JAB ST 4 1 R A AT MG HE, {H ABD-ALLAH %5 9 ff 7t &2
N T 4 A B T 3 T 1171(5A/6A) 535 J N PR T
MR A BA BEMHE; thoh, MIRERY, EREEEA
Fiff 3 JE R 3l X 38 SA/6A 1) 22 25 PE AR 2 B b RK (1 Fl A
R T 4 IR A% 5y Tkt B, HAYAMI 2 21 ) F 4 s 44K
BRI B AR B XS R EHE T EERSREON 3
FERERIA, (A H AT SR A Al 3 B Rk K E AR
WAL T — B 7. BRUGRIG U T H b 5 DU
B SCTT RIEEAE AT AN R, xR 4R B A 3 B
1) 8 AN BAAL TR 2 567 A (rs639752. rs650108., rs520540,
rs646910. rs602128., rs679620. rs678815 Al rs522616) ¥ 1T
S RURESE, 45 5B % B 5 rs639752. rs520540, rs602128 FlI
rs679620 5 [ M 5C 1 A I R A7 1E W 3 A Otk FERE DA
JE T b2 T3 R 4 )8 B (1 3 3 N 5 I P S Y R A ok
PERF FURE JE A 2, (5 HoAth B ST R R 2R £
MENEZESSILVA 25 *3) 1iF ¢k BLAE £ VR i 95 A8 1EL R 43R TT 1)
B R, B 48 K B 3 3 A AT AN rs639752(P=0.030) Al
rs679620(P=0.004) 5 7 KL 4 J& 153 A8 1) T2 AT 1 %5 ¥ 35 (1) FH G
Yo LETRA % PV pF e R0, LR &R E Al 3 A S 5%
& A EE (rs679620, P=0.000 3) A1 4 A Ef (rs639752, P=0.005)
21 28 % 1) 5 SR AT 36 05 A DG, IR AT RE R TR
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& B I 3 BN A e T EUF 18 R AR A [ R 1
W, PR R AOE N R AE P, rs679620 7 i A LR
AWAR T AR N ThRE, BASH T EAREER BB
FRAR B AR . A2 iE, H 4R & AR 3 H AT
(rs520540. rs602128 Fl rs679620) =5 i1 [E] A 171 {14 ik i 2 v
Ao R P, B AR E % 4 FOSTER 25 P9 3k & B3
J 4 R R A 3 JE IR A5 rs67962 535 [E TCHER (1R A T e i
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