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(LETHAFREREXRMBEHER HAht, Lig 201318)

HE . BHH #iHEIERR (CEA). #EIR 199 (CA199), AA4E%E Gt —7 (MMP-7) —181A/
G. AR BEGOH -9 (MMP-9) P574R AR S AR B L AMBARNEE, ik L 500 B4 IR &
RAEVEARRA S, Hedif CEA. CA199 RF¥HE oA S F AR MAEFM, ot EaAmBYEmE, KA
B AoBirsE RS — PRV LK % AW k04T MMP—7 32 B —181A/G 45,5 . MMP—9 3L B P574R 4% 5 8%
S EMSMAE, SWESERTHXE, ER S[EARALAMBLARESTEFA (P<0.05), HAEN
MMP-7 GG+AG A WA A 2 T EFA (P <0.05), SAEAY CHFEEARMES TEFH (P<0.05), &
28 MMP-9 PP, PR+RR AR ALK s, £FRHAHFEL (P >0.05), % AWEEH MMP-7 GG+AG A&
B ARG TEAR (P<0.05), % AKHEEH MMP-9 PR+RR., PP & BRI & 54 EABILE, 274
it &L (P >0.05), MMP-7. MMP-9 A R % &M 54 A H&E TNM 58, He a8 E (P <0.05),
518 CEA. CA199 %745 H % 09 T B4 7 — 2l A, MMP-7 A B —181 GG+AG. MMP—9 P574R PP
ARATREEAMMBOILE, ZERX,

KEWR : ARk EGH -7 AREEEGl -9 REFR SN A AHE

HFESZES : R574 XERFRIZES - A

Correlations of MMP7 and MMP9 gene polymorphisms with
incidence of colorectal cancer*

Shuang-qin Wei, Ying-chun Li, Cheng Zhang, Ji Xu, Li-wen Jin
(Department of Gastroenterology, Zhoupu Hospital of Pudong New Area, Shanghai 201318, China)

Abstract: Objective To investigate the associations of CEA, CA199, MMP7 gene -181A/G polymorphism,
MMP9 gene P574R polymorphism with the incidence of colorectal cancer. Methods A total of 500 cases of healthy
physical examination were raised and divided into high-expression group and normal group according to the serum
levels of CEA and CA199, and the incidence of colorectal cancer was statistically detected. Polymerase chain
reaction restriction fragment length polymorphism was used to analyze the frequency of MMP7 gene -181A/G and
MMP9 gene P574R single nucleotide polymorphisms (SNPs). And the correlations of the SNPs with clinical indexes
were analyzed. Results The incidence of colorectal cancer in the high-expression group was higher than that in the
normal group (P < 0.05) and the patients with MMP7 GG +AG genotype were more in the high-expression group than
in the normal group (P < 0.05). G allele frequency in the high-expression group was higher than that in the normal
group (P < 0.05). There was no obvious difference in the MMP9 PP or PR+RR genotype expression between the two
groups (P > 0.05). The frequency of MMP7 GG+AG genotype in colorectal cancer patients was higher than that in
the healthy people (P < 0.05), while the frequency of MMP9 PR+RR or PP genotype was not significantly different
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between the patients and the healthy people (P > 0.05). MMP7 and MMP9 gene polymorphisms were associated with

TNM staging and lymphatic metastasis (P < 0.05). Conclusions CA199 and CEA have some clinical value in early
diagnosis of colorectal cancer. MMP7-181 GG+AG and MMP9 P574R PP genotypes may be related to the occurrence

and development of colorectal cancer.

Keywords: matrix metalloproteinase 7; matrix metalloproteinase 9; single nucleotide polymorphism;

colorectal cancer

ZEH R THAL RS IR 2 — ", K
ROPSEUESCES, HRR R A KIS Z RN B
RAE . DNA B SFA T TIRE T R
T EE RO, 45 H W R R LT R B4
Th, A8 DR H R T NB e R AL TR
9%", SiHpEEF Iz, MECs#RERE . K
W, RJa s FEAEFREBRAE, HIEHnn 82
Wi i B AR A R OGS  HRTR I IES:
Z o) AN 25 S E B A . RIRA R,
Hp AT IR 251 (single nucleotide polymorphism,
SNP) EH W ERZEME N2 " ikt
JE ( carcinoembryonic antigen, CEA ). HEZEPr R 199
( carbohydrate antigen 199, CA199 ) X 4% & 1% 1012
WA —E IR B . ARS8 3 A AG i A A B CEA
CA199 THims WfERRAEE, G255 B s Ak o R A 1
fiff =7 ( matrix metalloproteinase—7, MMP-7 ). JE 4>
JEHE M -9 ( matrix metalloproteinase-9, MMP-9 )
SEZAN ¢ LS O iN Vi) R Vi SES BN C RS NN, /]
IR BIAH I

1 #REFZE

— gAY

PEOR 2013 4 1 H -2014 4F 12 H i1 il 42 87
XJEREIX 2 4RI, AR 18 ~ 70 22 500 {5l fd 3
ke AHE. R4 A sl ik 2s & 6 e o B i /il i
% CEA. CA199 7K°F, CEA>5 ng/ml. CA199>37 p/ml
HoRF ARGl (103 61), (KT bk A IE w4l
(397 ] ), Horbr, B A4 M 65 B, Lot 38 4 ;
FEAER (48.1+83) %, IEHHTME 214 ], Lotk
183 4] 5 FIJAFERE (46.5+7.7) %,

1.2 FHik

12,1 A4 DNA 4230 W P bk I
2ml, LM LmRbiEtE, IR Promega /3 F]
Wizard Genomic DNAPurification kit 1507 &2 BUIE K 2H

1.1

DNA., ERLERWT o F Bk ibs A oA 800 w1 4
OIS, 3618215 , 10 000 r/min 2505 30 s, 77 |7,
FIA 300 w | A0 HOAZ S iR, SO WRAT J I 150 ol 4
FULIER], 10 000 /min B5.0 3 min, H LGB EHA
200 1 SNEERY EP 4, EREIENEA], 10 000 /min
B0 1 min, MIATG/K ZBE 1 ml, 10 000 r/min £ 0>
5 min J5EIA[15 DNA,
122  HREAE MMP-7.MMP-9 % &ttbml  RHE
BN - BRI R B EE 285 (polymerase chain
reaction—restriction fragement length polymorphisms, PCR-
RFLPs ) 7k, Z3Hr MMP-7 3[R -181A/G {45, MMP-9
FEIR PSTAR SNPs S AR . MMP-7 1E[7]514):5° -TGGTA
CCATAATGTCCTGAATG-3", JZ[a5|%) : 5° -TCGTTATT
GGCAGGAAGCACACAATGAATT-3" ; MMP-9 iF [ 5| 4 .
5" ~GCTGGACTCGGTCTTTGAGGATC=3", JZ [ 51 ¥
5" —“TTGAGCCTCCTTGACTGATGGG-3", 25wl J2 I 14
Z : Taq i 0.15 1, 51945 0.5 1, DNA Bt 1.0,
Mg 3pl, MEEBZBERZAT =8 2pl, ddHO0 #b 7
FE 25l PHESE . 94CTHASYE 10 min, 94°CAE M
30s, 50°CiE Kk 30 s, 72°CHEM 30 s, 330 RAGHR,
T2CHREEIEAR 5 min, RGN VIEG BamH 1 [
Y MMP-7., MMP-9 G HEE N P24
1.3 HEA

B 1 Uk /3 A [l R AR IS AT | PR
HEME SRR PR AR . KRR REE T REASERE IR
R 45 i . S B R A USROS
VIR 16 A, 45 B R e W, JLpiiy 2 4,
GRih4h B I (%) 22 9 R 4 L 9 2 0 B 1 I IR
1.4 SZIEFE
BRI TR SPSS 16.0 Geit 4k, %R
PR = piifE2s (x=s) Fon, H e K56 5 THECRERIDL
FTEw, FH x KEEL Fisher’ s BIYIMEZRE:, P <0.05
hZEFAGIEE L
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MMP-7. MMP-9 EF#
HR A BN MR I L Uk Sy 8, W = S PR Y
MMP-7 £ 5 —181 HL Yk 457 150 bp iy AA L, 30 Al
120 bp i GG B4, 30, 120 A1 150 bp g AG B ; MMP-
9 P574R HLUK 457 112 bp A RR AL, 19 F193 bp 4y PP AY,
19, 93 F1 112bp i PR L, LI 1.
MAANOFESTRFHE
FRGRH S IE R AR . PERI TR, 2R
TGt X (P >0.05), BA . PAHTERE
FEH (body mass index, BMI), PRI . AR ik
AT AL, ZRTIGITEE L (P >0.05), W
S EERRRILE, ZERAGE L (P <0.05),
W1,
2.3 BREASEFHEE MMP-7. MMP-9 &
E B 57

103 9] 5 2% 35 20 1 MMP-7 GG+AG % [A &l
62.1% (64/103 ), AA FEREAI L 27.9%(39/103), A. G
T T O 143 ) R 41.7% (86/206 ) Fil 58.3%
(120/206 ) ; 1FE & 41 v MMP-7 & [ —181A/G v 5,
GG+AG & A A 5 41.1% (163/397 ), AA & K A
59.9% (236/397), A. G S5 P o b Agl 43 50 oy
63.5% (504/794) F136.5% (290/794 ), & Fik 4

2.1

2.2

150 bp
120 bp

1: 100 bp DNA BRICHI; 2. 3: AA FEPIAY; 4, 5. AG LR,
6: GG A

MMP-7 GG+AG & PR R L A1) 3 F 1E 7 241 ( x '=14.97,
P =0.000), fREHF CEMIERB R TIEH
4 ( x’=31.92, P=0.000), #3ik4l ™+ MMP-9 PP,
PR+RR KE X AU iy o Lo A9 43 591 2y 57.3% (597103 ) Fil
42.7% (44/103), P, R %57 3 K & B ) 20 )
81.6% ( 168/206) F 18.4% (38/206 ) ; IE & 41 PP,
PR+RR 5& KT o L6553 0 R 55.7% (221/397 ) F0I
44.3% (176/397 ), P. R 47 LK BT & L 4 4 531
79.6% (632/794) F120.4% (162/794 ). Wi 2 MMP-
9 PP, PR+RR 2R BIRIK LI, ERTLHIT¥HE X
( x’=0.086, P =0.768 ), PH4] P, R S5{v 5L FIk AL,
ZEF TG L (x'=0.153, P =0.695 ),

2.4 SEHEESRE MMP-7. MMP-9 EEE %
IR S B IR 12.6%, (= TIE R4
1) 5.0% ( x’=12.313, P=0.002), 33 {45 &5 5%
MMP-7 GG+AG ., AA FEFEA5 72.7% (24/33)
27.3%(9/33), 45 Hmia i GG+AG FEIARUIUR 5 T
fat R AFERY 39.6% (1185/467 ) ( x *=22.670, P =0.000 ),
M R G AR T Y R 66.7%, T
R AN BERY 34.4% ( x°=13.891, P =0.000); 45 H W
it B H MMP-9 PR+RR . PP %t [K AU 43 %1k 69.7%
(23/33) #130.3% (10/33), PR+RR 3 [K U5 R 15 fidt
FEARE) 65.1% (304/467 ) H#E, ZFIG¢E X
( x’=0.288, P =0.591), 45 ks P 3LH T
ii LR 48.9%, S{@EREAFE PSRN0 BRI 1Y 47.0% b
i, ZRIGIFE L ( x’=0.054, P=0.815), %
2 s il A i, A3 HTas BV BB I AR
FEBHS MMP-7, MMP-9 JERRIFYSEZ, TNM 43
5 MMP-7 GG+AG., AA JEHBUA G (P <0.05), HE
LERERL R MMP-T7 GG+AG FEI R L7 T AA JEI
AL (P <0.05) ; 45 H % & MMP-9 PP, PR+RR 3
R 22 53 5 TNM 20 . k0255475 . g B A K

B 1 MMP-7 EE -181 BB K& HE (P<0.05), W% 2,
F£1 FWAAOESRIFMELLER

AR (%, FIRE ) BMI/ ] R 7 451 WA /B AR R /)

4151 ek _
X+s) A L 25kgm’ =25kgm’ R H b= S HiE

ik (n=103) 65/38 48.1 +£8.3 15 88 34 69 33 70 49 54 5 8
IEHH (n=397) 214/183 46.5+7.7 46 351 125 272 108 289 163 234 14 6
t/'x My 2.808 1.849 0.676 0.087 0.944 1.421 12.310
P1E 0.093 0.065 0.410 0.767 0.331 0.233 0.002
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®2 4GHEBEESREMMP-7. MMP-9 EFEISH  (n=33)
e EA5L / 461 IR / 441 TNM 73401/ 4] WREEEHAS /4 AR EAR /] CEA/ (ng/ml, CA199/( KU/L,
i Bl om. o R RaME T MLV 2 % <S5em =35cm xts) x+s)
MMP-7
GG+AG 13 10 6 13 3 24 15 2 12 17 23.6+789 546235
AA 6 4 5 9 4 3 13 3 1 203+539  49.6+18.2
i - - - - - 1.525 0.723
P 1.000 1.000 0.011 0.000 0.308 0.135 0.474
MMP-9
PP 9 7 11 8 3 18 16 5 4 18 264+828  653+232
PR+RR 10 7 9 5 7 3 9 6 5 232+573  565+18.9
tfH - - - 8.192 - 1.399 1.251
P{H 1.000 1.000 0.016 0.004 0.049 0.170 0.219
3 itig (O e Sl N = b R S iy 3 BN RS 2 L

S5 H e B W W R, s T
P RN ER . KRB RER RN 555 s
MR RREBDIAIE ™, Forh i 5L B A e S 2k
i FEPIZRAS | REICAB S BL DA AEE G R R BRI TR 2
BRI T AR EE MG RNE . SNP 2 A HE
AR g mIE ™, XF SNP 545 & e o) Bk B ik
GRS Hies Rl Smyayr e . BT, ©
K B 22 b Ty SR I TN 2 35V 5 485 B 9 1) 2 s 2% D AR
XK, RES EIGE RS W R s TR L TRy
] ", CEA. CA199 JE12 W4k B i e 5 LI e b
EY, M CEA. CA199 /KETH i H B e T g
FEALE, SR A BRI E AR CEA . CA199 Rib/KF
fe T BRI, H IO A, XX AR
GEE W E AR T REYE . UL, ABFREN ST
BT CEA. CA199 fm 335 NBESS i R,
MMP-T7. MMP-9 LR (%) Z 851 5 45 B 0L 5
AW R IR G H I RN 12.6%, &
TFIEH AN 5.0%, s CEA, CA199 45 H i 1)
W2 WA —E IR, SREE AR gs R
FEARL ™ 0T 4 T 1 T A AR A 0 L A 56 I 1 = 2
HHZ—, H5MERE. BBERUIMC, B
KRB, MMP-7. MMP-9 58w, BEE. &5EHW
I S5 T A 22 G o 25 DA 56 " MMP-7 BE R E F
T 11q21-q22, HE LG & FF 181 bp 4bJE H &
e BN S A, MMP-7 K:[H —181A/G b ik

AR IR 5258 . AR, ERIAY] MMP-
7 GG+AG HER MR IA Ll s TIEH 4, maRikdd
G S EE M T IR 4L, X REf# R T CEA,
CA199 1= Rk NS BV I8 &0 % T 1E 5 AHBEY)
JRIH, 45 H R R E GG+AG FE R R R L2 Tt A
B, G AR EERE I & Lo TR, 7R MMP-7
FEH —181 GG+AG FE R AT BRIl B e i & 9 K
Wi, 5 GHILARDI % "" #5525 MMM, A 2-E K,
MMP-7 5 181 G 07 3K A sl TIPSR T A 40
FEIN, MMP-7 FEDH 181G 257 JE K i #458 MMP-7
mRNA $5¢, i MMP-7 8 AR5 ™, i BRI
PRAR B0 UE 52 MMP-T7 55 25 B 398 79 TNM 4330 ik
EiAA e, AR HES MMP-7 LR RS
TNM 53, WREZEHEREAA X,

MMP-9 J&= 57 Ca2' . Ze2' Fh Wi 240 i A1 32 5 1)
KB, & H C-1562T. P5ST4R 2K £
BAERL S, C-1562T. P574R 434 T2 4 J5 8+
ALK E, MMP-9 P574R £ 56 T4 10 4h
BFX" HHREERE, MMP-9 574P S5{v LA
e e s [ N R N R L AN A (ED )
MMP-9 P574R 3 [H 22751 55 45 B 9 ) 18k i A 5%
PEWFIE, ARRSFHES R A 5 27 AP as R
FW, HFRIRA 5 IEH 4 MMP-9 P574R 5 KN %
iKTC2E S, AHAESS i B v MMP-9 P574R £E[A
RIS R TNM 403 . RELSE 8 . B BAR A %,
oy P AR L2 i R MR B 5 R AR R
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MR, AU ZANTE TREVIRS R 2 4F, 4550
FE B IIREA B 30 261, RXREARG AN
AT BUBE I R TR AT 00T, DA R MMP
eSS e A . R Jerh By BARDLRIn AR, T —
ST 7 PR XX AN JE 22 AT DA

ZE AR, CEA. CA199 X4 1 i i 12
H—E WG RN E, MMP-7-181A/G. MMP-9 P574R
D7 SR Z 38R 5 45 H e 2 B YRR O, MMP-7 %
—181 GG+AG ., MMP-9 P574RPP %t X &I 1] fig 55 45
BN R . RIRA G,
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