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ABSTRACT

Background: The annual number of new cases of hepatocell@eririoma (HCC)
worldwide is over 1 million. In developing counsiethe major cause of HCC is
chronic hepatitis C virus (HCV) infection. Varioustudies have reported an
association between functional gene polymorphismmaitrix metalloproteinases

(MMP) promoters and different cancers.

Rationale: This study examined the association between MMB07, MMP9-1562,
MMP14-6727 and MMP14-6767 gene polymorphisms as#é# of HCC in HCV

infected patients.

Methods The study enrolled 160 HCC patients, 91 with &w¢hout chronic HCV
infection, and 140 healthy subjects as control gradenomic DNA was analysed for
MMPs gene polymorphism using restriction fragmemingth polymorphism
polymerase chain reaction (RFLP-PCR) for MMP1 arfd®® but real time PCR was
used for MMP14 genotyping.

Results: MMP1-2G allele carriers had higher susceptibiliy developing HCC in
HCV infected patients. MMP9-1562 T/T genotype haghtrisk of developing HCC
in HCV and non HCV related patients when comparedhealthy controls. A
significant lower risk for HCC was shown in indivials with MMP14-6767 G/A. The
distribution frequency of MMP14-6767 G and MMP14287 C allele and
homozygote genotype was significantly higher in H@Gients.

Conclusion: MMP-1 -1607 2G allele carriers would alter thekrisf HCC under

specific conditions such as chronic infection vii@&V. People with MMP9-1562 T/T
genotype are at risk of developing HCC. MMP14-6and MMP14-6727 C allele
carriers and homozygote genotype might contriboitdné prediction of susceptibility
and pathological development of HCC in HCV infecpadients.

Keywords: metalloproteinases, gene polymorphism, HCV, risKGC



INTRODUCTION

Hepatocellular carcinoma (HCC) is considered as afithe most prevalent tumors with high incideaod mortality rates. HCC is the
6™ most common cancer worldwide and tffel@ading cause of cancer-related deajhNlore than 80% of HCCs develop in Asian and Afric
countries. In Africa, especially in Egypt, hepati€ virus (HCV) is the most leading cause of theaased HCC incidenc@)( Egypt is an
endemic area of HCV. Globally, HCV infection reprets 2% of people, while around 14% of Egyptianyb@ion gives positive test results for
HCV antibodies. Nevertheless, approximately 10%eadple carry HCV viral RNA and are consequentlyoaigally infected 8).

Cirrhosis and HCC are the most serious complinatf chronic HCV infection4). Donato et al. noted that the risk of HCC incezhs
17-fold among HCV-infected patients compared withi-(lCV negative controls. The exact pathogenegsihepatic injury is not well
understood in HCCHj. It has been suggested that HCV induces cytot@8 T cells to elicit an immune response against H6dted
hepatocytes leading to injury of liver cells inntex of fibrosis or cirrhosis and even HCC developngén

Matrix metalloproteinases (MMPs) are, zinc depemngeoteolytic enzymes, that cleave extracellulatrm (ECM) proteins and non-
matrix substrates as well. The genes family of MMBssists of 24 human endopeptidases that colgtoan degrade all protein components
of the ECM, thereby facilitating tissue remodelargd cell migration. These enzymes can also cleagieaetivate growth factors and cytokines,
take out their receptors from the cell surface, discupt the interaction of growth factors and poes with associated proteing (

MMPs have important functions in pathologic corais that are characterized by the excessive ddgradat ECM, such as tumor
metastasis, rheumatoid arthritis and periodonts¢ake §. MMPs play an important role in several stepscaficer development through

angiogenesis, apoptosis inhibition, cell cycle tagon, cell differentiation or cancer metastaSis (

Several polymorphisms in the promoters of a nundbédMP genes, which are thought to affect the respe MMP production in an

allele-specific manner, have been well charactdriZEhere is increasing evidence indicating thatsehéunctional polymorphisms may



contribute to inter-individual differences in sugtibility to a wide spectrum of cancer®)( 11). Moreover, gene polymorphisms in the promoter
regions of MMP genes, including MMP-1, MMP-3 and AN were found1).

MMP1, also called interstitial collagenase-1, &dP3, also called stromelysine-1, are two importaeimbers in MMPs family. They
are located on 11922 with 11 exons and 10 intrexispday important roles in cancer development aethstasis. MMP-1 is one of the major
proteinases that have proteolytic activity agagmdlagens which is the most abundant ECM proteinkver fibrosis (3). MMP1 and MMP3
gene promoters are polymorphic and those polymsmhimay affect transcription of MMP genes. MMP Inpoter region contains a guanine

insertion/deletion polymorphism at position -16@ith one allele having a single guanine nucleofiti®) and the other having two (2GW.

MMP-9, also called gelatinase B, is the most cexphember of MMP family. It is produced by macrogés and has proteolytic
activity against major components of the basemeamhbrane like collagen type IV & V, gelatin, fibrariem and elastin. MMP9 is responsible
for extravasation, migration and tissue remodetingng chronic inflammation. The expression of MMBQup-regulated in various human
cancers. The C to T substitution at position 1562he promoter region of MMP9 gene has a higherstrtaptional activity of the T-allelic
promoter. This might be caused by DNA protein iatéion abolishment by the C to T substitution & golymorphism sitel@).

MMP14, also known as membrane type 1 matrix mgiadti@inase, helps modify and breakdown various aorapts of the extracellular
matrix forming a pericellular collagenase again€ME In different cell types, MMP14 acts on theirmwnding environment inducing tissue
remodeling, angiogenesis, invasion and metastgsistalyzing pericellular collagenolysi$s). Chen et al. found that both MMP14 -6767 G/A
and 7096 C/C exhibited a significant lower riskheve HCC. They also revealed that the distributiequency of 165 T: 221 T: 6727 C: 6767
G: 7096 T: 8153 G haplotype and diplotype was $icgmtly higher in the HCC patients than the heattbntrol subjectsl).

Comparing genetic information of HCC patients witintrol subjects and with HCV infected patientpasticularly valuable to mark a

target gene for predicting susceptibility and paigeal development of HCC. This study aimed atlea®on of the association between MMP-



1-1607 1G/2G, MMP-9-1562 C/T, MMP-14-6767 G/A andM®-14-6727 C/G gene polymorphisms and the susdkiytiof HCC in HCV
infected patients in Egyptian population.
SUBJECTS AND METHODS
Study Design

The subjects of this study were divided into 3 gugroup I: 140 healthy persons as control grougaf age 64+2.3, 73 males and 67
females), group II: 91 patients with HCV related EI@nean age 63.0 £5.5, 51 males and 40 femalesyrangb I1I: 69 non HCV related HCC
(mean age 65+6.9, 38 males and 31 females). Patérgroup Il were all positive for serum HCV RNAIl the participants were recruited
from Zagazig Univeristy Hospitals during the perfoain October 2012 to December 2014.
Participants

The patients were diagnosed with HCC accordindhéodharacteristic criteria of the national guidesirfor HCC, such as liver injury
diagnosed by histology or cytology irrespectiveaefietoprotein titer where imaging data (at radiagmiosis department) showed one of the
following three conditions: [1] one or more livelasses 2 cm in diameter via both computed tomography @&® Philips, Netherlands) and
magnetic resonance imaging (1.5 T Philips, Netheld® [2] one imaging data with early enhancemedtahigh level of AFB 400 ng/ml; [3]
one imaging data with early arterial phase conteastancement plus early venous phase contrast utasdgardless of AFP level?). The
study was approved by the ethical committee of Faai Medicine, Zagazig University and written amfned consent was obtained from all
participants.

For all participants, serum alanine transaminaseTfAand aspartate transaminase (AST) (Elitech)ursetumor marker alpha
fetoprotein (AFP) by ELISA (Equipar, Saronno, ljalyere measured.
DNA extraction



Genomic DNA was isolated and purified from 200whiole blood (EDTA) using the protocol provided e tmanufacturer (Qiagen
GmbH, Hilden, Germany). The purified DNA was safsigred at —20 °C for later use.
Genotype analysis of MMP-1-1607 and MMP-9-1562 ggrodymorphisms

MMP1-1607 1G/2G (rs1799750) and MMP9-1562 C/T 94s®242) gene polymorphisms were analyzed usingmaigse chain reaction
followed by the restriction fragment length polymphbism (PCR-RFLP) method according to Okamoto e(24110) (8). Polymerase chain
reaction (PCR) was performed in a final volume @fbcontaining 10ul (~50ng) of genomic DNA, 1l of each primer (0.;M), 25 pl of 2x
Super Hot PCR Master Mix and 13 pl deionized wakbe amplification was carried out using thermadley 480, Perkin ElImer (Norwalk, CT
06856, USA). The PCR products were digested witkl ®f the restriction enzyme listed in Table 1 atC37or 3 h (Fast Digest,
Thermoscientific), and the amplified products weeparated by electrophoresis on a 2% agarose ajeedtwith ethidium bromide using
Submarine Gel Electrophoresis System (Pharmacite&@ioby SEMKO AB, Sweden) and submarine chamberxiddd, EC360, M-E-C
apparatus Co.St Petersburg, Florida, USA). Thengal visualized under a UV transilluminator with @eRulef™ 100 base pair DNA ladder
(Fermentas Canada Inc, Burlington, Ontario, Candeliainers sequence, PCR protocol, restriction eesyand length of expected bands for
MMP1-1607 1G/2G and MMP9-1562 C/T gene polymorplsisme shown iffable 1

Table 1: The primers sequence, PCR protocol, restrictiozymes, and length of products for genotyping of RIM 1607 (1G/2G), and
MMP9-1562 (C/T) gene polymorphisms

Primer sequence (5'-3") PCR protocol Length Restriction Length of
of PCR| Enzyme digested
product products




MMP1-1607 |F: TCGTGAGAATGTCTTCCCATT -1 cycle at 95 °C for 1 min. |234 bp Xmnl 2G allele: 117 bp
(1G/2G) -35 cycles at 95 °C for 1 min 1G allele: 89&28 by
rs; 1799750 |R: CTTGGATTGATTTGAGATAAGTGAAATC |55 °C for 30 sec and 72 °C for
(19) 30 sec.
-1 cycle at 72 °C for 5 min.
MMP9-1562 |F: GCCTGGCACATAGTAGGCCC- -1 cycle at 95 °C for 2 min. |870 bp Sphi C allele: 435 bp
(CIT) -35 cycles at 95 °C for 45 se, T allele: 247&188
rs;: 3918242 |R: CTTCCTAGCCAGCCGGCATC 67 °C for 45 sec and 72 °C for bp
(20) 45 sec.
-1 cycle at 72 °C for 5 min.

Allele discrimination of MMP-14-6727 and MMP-14-676by Real-Time PCR

The allelic discrimination of the MMP14-6727 (rsB3®2) and MMP14-6767 (rs1042704) gene polymorphiai® assessed using TagMan
assay (Applied Biosystems) with the Stratagene, MX® quantitative PCR System (Agilent technologé®) analyzed using MxPro QPCR
Software (Agilent technologiesT.able 2 lists the primers and probe sequences for eaghmeophism. Primers were designed according to

NCBI PRIMER-BLAST software (Washington, USA) fromamw.ncbi.nlm.nih.gov/tools/primer-blasThe final volume for each reaction was

25ul, containing 12.5 pl 2X TagMan Universal Maskix (Applied Biosystems), 0.5 uM TaqMan probesull of each primer 4.5 pl
deionized HO and 5 pl genomic DNA. The real time PCR reactiatuded pre-incubation at 50°C for 2 min and iaidenaturation step at
95°C for 10 min, followed by 45 cycles, each caimsgsof 95°C for 30 s and 60°C for 1 min.

Table 2: The primers sequence, probe sequence, PCR pratudoeference SNP of MMP14-6727 C/G and MMP1476GHA gene
polymorphisms

Primer sequence (5'-3") Probe sequence (5'-3") PCR protocol




MMP14-6727 (C/G |F: GAGCATTCCAGTGACCCCTC |Probe-G: VIC- GTAAAACGGTGCCA |Pre-incubation at 50°C fol
rs; 2236302 2 min and initial

(21) R: GGGCAGCACAAAATTCTCCG |Probe-C: FAM- GTAAAAGGGTGCCA |denaturation step at 95°C

for 10 min, followed by 45

MMP14-6767 (G/A) |F: GGAGAATTTTGTGCTGCCCG |Probe-A:VIC- CATCATTGGGCAGCA
rs; 1042704
(21) R: GGGTGTAGACTACTCGCCATA |Probe-G:FAM- CATCATCGGGCAGCA

cycles, each consisting of
95¢C for 30 s and 60°C far
1 min.

STATISTICAL ANALYSIS

Statistical analysis was performed using SPSSaredsl (Chicago, IL, USA) statistical package. Qambus variables were expressed as
means + SD. Two-tailed t test was used for contisu@riables, and Chi-squa(é) test for categorized variables. Hardy-Weinbengilégrium
(HWE) analysis was performed to compare observedeapected genotype frequencies usihtest. In addition, odds ratios (ORs) and 95%
confidence intervals (ClIs) were calculated as asmeaof the association of the MMP1, 9 an 14 polphisms with HCC development. A
difference was considered significanpifvas <0.05.
RESULTS:
Baseline characteristics of the studied groups

There were insignificant difference as regards lag@ and sexpe0.05) between HCC patients and controls. In th&CH@oups, there
was a significant difference of the mean valuesesfim ALT, AST and AFP levels (P<0.05) in relatiorcontrol group Table 3).



Table 3: Demographic characteristics and clinicopatholdgieaameters of the studied groups

Parameters HCV related HCC P Non HCYV related P Control group
(n=91) value HCC (n=69) value (n=140)
Age (years) 63+5.5 0.06 65+6.9 0.12 64+2.3
Sex (male/female) 51 (56%) / 40(44%).56 38 (55%) / 31 (45%) | 0.69 73 (52.1%) /67 (47.9%)
Alanine Transaminase| 62+t <0.00! | 61+1.1 < 0.00: 22+€
(/L)
Aspartate Transaminase85+9 <0.001] 71«8 <0.001 24+9
(IU/L)
AFP (ng/mL) 486 + 394 <0.001| 463+ 287 <0.001 11+2.2
<400 (12%) <400 (15%)
>400 (88%) >400 (85%)
Tumor size (cn 3.6£2.8 | e 24+1.1 | e 0

‘p value is calculated versus control group

In our recruited groups, the genotype frequencfesllcanalyzed polymorphisms were conformed to leedy—Weinberg equilibrium
(P>0.05).Table 4 shows the genotypes distribution and allele fregies in MMP1-1607 (1G/2G), MMP9-1562 (C/T), MMP&427 C/G and
MMP14- 6767 G/A in HCV and non-HCYV related HCC patis as compared to healthy control.

Genotype and allele distributions of MMP1- 1607 aMMP9-1562 gene polymorphisms

For MMP1- 1607 (1G/2G)Hig. 1), significant higher representation of the 2G/2éhagtype and 2G allele frequency was found in the
HCV related HCC group (P= 0.03 and P= 0.01 respelg)i and not in non HCV related HCC when compéaretealthy control group. HCC



risk in 2G/2G genotype is 1.91-fold (95%CI, 1.083.and is 1.62-fold (95%Cl, 1.11-2.35) in 2G casiin HCV related HCC when compared
to healthy individuals. There was no significarffatence in representation of 1G genotype betwéfereint studied groups.

RFLP-PCR genotyping of 1562 C/T in the promoteiMdIP-9 gene [ig. 2) revealed a high significant increase in the Thajgpe
frequency and T allele frequency in patients witb\Hrelated HCC as compared to that in normal irtligis (P<0.001). In addition, there was
a significant increase in TT genotype frequency aradlele frequency in overall HCC patients whemgpared to normal individuals (P=0.001
and P<0.001respectively). However, there was iistgimt difference in the genotype distributionween non HCV related HCC patients and
normal individuals (P>0.05). A significant highapresentation of the MMP9-1562 T/T genotype andlfleafrequency was found between
HCV related HCC group as compared to non HCV rdl#t€C group ( P= 0.04 and P= 0.01 respectivelyp fitk of HCC development in
MMPO-TT genotype was 3.14-fold (95%CI, 1.76-5.64)HCV infected patients as compared to healthyrobm@ind was 2.01-fold (95% ClI,
1.03-3.90) as compared to non HCV related HT#&ble 4).

Real time allele discrimination results revealéghiicant high distribution of MMP14-6727 C andMNW14-6767 G alleles and
homozygous genotypes in both HCV related HCC ptti¢P<0.05) and in overall HCC patients (P<0.0%emw compared to healthy
individuals. OR and its 95% CI of MMP14-6727 C/CdaMP14-6767 G/G, 2.7 (1.26-5.77) and 5.18 (1.5@QY respectively, showed a
higher risk for development of HCC in HCV infectpdtients and overall HCC patients. However, MMPTI26G and MMP14-6767 A allele
frequencies exhibited significant lower risk of my HCC compared with their corresponding wild-tygdéele in HCV related HCC patients
(P=0.008 and P= 0.004 respectively) and in olet@lC patients (P= 0.01 and P= 0.02 respectivéRgble 4).
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Table 4: Genotype and allele frequencies of MMPs ge polymorphisms in patients with hepatocellular cecinoma and controls and OR
for hepatocellular carcinoma risk

Polymorphism Controls HCV Non HCV Overall
related related individual
OR (95%ClI) P OR (95%Cl) P OR (95%Cl) P
HCC HCC cases
n, (%) n, (%) n, (%) n, (%)
MMP1 - 1607
1G/1G 46 (32.9) 20(21.9) 0.58(0.31-1.06) 0.07 22 (31.9) 0.96(0.52-1.77) | 0.89 | 42(26.2) 0.73(0.44-1.1.20) | 0.21
1G/2G 63 (45.0) 39(42.9) 0.92(0.84-1.56) 0.75 30 (43.5) 0.94(0.53-1.68) 0.84 | 69(43.1) 0.93(0.59-1.46) 0.74
2G/2G 31(22.1) 32(35.2) 1.91(1.06-3.42) 0.03 17 (24.6) 1.15(0.58-2.26) 0.69 | 49(30.7) 1.55(0.92-2.62) 0.10
1G allele frequency | 155 (55.4) | 79 (43.4) Reference | ------- 74 (54.0) Reference | - 153(47.8) Reference | -----
2G allele frequency | 125 (44.6) | 103(56.6} 1.62(1.11-2.35) 0.01 64 (46.0) 1.07(0.71-1.61) 0.74 | 167(52.2) 1.35(0.98-1.87) 0.07
MMP9 — 1562
CIC 51 (36.4) 12 (13.2) 0.27(0.13-0.53) <0.001 17 (24.6) 0.57(0.30-1.10) 0.09 | 29(18.1) 0.39(0.23-0.66) 0.0003
CIT 60 (42.9) 38 (41.7) 0.96(0.56-1.63) 0.86 32 (46.4) 1.15(0.66-2.06) 0.63 | 70(43.8) 1.04(0.66-1.64) 0.89
TIT 29 (20.7) 41 (45.1% 3.14(1.76-5.61) <0.001 20(29.0) 1.56(0.81-3.03) 0.18 | 61(38.1) 2.36(1.40-3.96) 0.001
C allele frequency 162(57.9) 62(34.1) Reference | - 66 (47.8) Reference | ------ 128(40.0) Reference | ------
T allele frequency 118(42.1) 120 (65.9) | 2.66(1.80-3.92) <0.001 72 (52.2) 1.45(0.99-2.26) 0.05 | 192(60.0) 2.06(1.49-2.85) <0.001
MMP14 +6727
CIC 105(75.0) 81(89.0) 2.7(1.26-5.77) 0.009 57(82.7) 1.58(0.76-3.29) 0.21 | 138(86.2) 2.09(1.16-3.77) 0.013
CIG 31(22.1) 9(10.0) 0.38(0.17-0.86) 0.02 11(15.9) 0.67(0.31-1.42) 0.29 20(12.5) 0.50(0.27-0.93) 0.03
G/IG 4(2.9) 1(1.0) 0.38(0.04-3.43) 0.65 1(1.4) 0.50(0.05-4.56) 0.67 2(1.3) 0.43(0.08-2.39) 0.42
C allele frequency 241(86.1) 171(94.0) Reference | ------- 125(90.6) Reference | ------ 296(92.5) Reference | ------
G allele frequency 39(13.9) 11(6.0) 0.34(0.20-0.79) 0.008 13(9.4) 0.64(0.33-1.23) 0.19 24(7.5) 0.50(0.29-0.86) 0.01
MMP14 +6767
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G/IG
G/IA
AIA

G allele frequency

A allele frequency

119(85.0)
20(14.3)
1(0.7)

258(92.1)
22(7.9)

88(96.7)
3(3.3)
0(0)

179(98.4)
3(1.6Y

5.18(1.50-17.90)
0.20(0.06-0.71)

Reference
0.20(0.06-0.67)

0.004

62(89.9)
6(8.7)
1(1.4)

130(94.2)
8(5.8)

1.56(0.63-3.88)
0.57(0.22-1.49)
2.04(0.12-33.18)

Reference
0.72(0.31-1.67)

150(93.8)
9(5.6)
1(0.6)

309(96.6)
11(3.4)

2.65(1.20-5.84)
0.36(0.16-0.81)
0.87(0.05-14.11)

Reference
0.42(0.20-0.88)

%= 0.07; OR=1.51; 95% CI (0.97-2.35); versus non H@lated HCC
Pp= 0.04; OR=2.01; 95% CI (1.03-3.90); versus non H@lated HCC
°p=0.01; OR=1.77; 95% CI (1.13-2.79); versus non H@alated HCC
dp= 0.06; OR=0.27; 95% CI (0.07-1.05); versus non H@lated HCC
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DISCUSSION:

Various studies have suggested strong associatioveen MMPs gene polymorphism and the risk obddifit cancers development. Our
study is one of few researches that examined skec#tion between MMP-1, 9 and 14 gene polymonphiand risk of developing HCC in
HCV infected patients in Egyp#,6, and 18). Hepatitis virus infection is related to the anbed oxidative stress in liver cells and resuits i
DNA instability, hence, increasing the risk of dieyeng cirrhosis and/or HCQR)

Our work reported that the frequency of MMP-1-1@07 allele carriers and homozygotes genotype wasfsiantly increased in HCC
patients with HCV as compared to healthy contrlis agrees with what Okamoto et &B) and Zhai et alZ3) who studied Japanese and
Chinese populations, respectively.

The insertion of a G nucleotide at 1607 bp in theleotide sequence of the MMP-1 gene promoter géeeia hew 5-GGA-3 sequence
that corresponds to a core recognition sequendbeobinding site for members of the Ets family @niscription factors (24, 25). The 2G
homozygous polymorphism of the promoters resultannincreased transcription activity in melanomHt liees and in normal fibroblasts
compared with 1G homozygotes and controls. Sinyilaah association between local MMP-1 overexpresaind unfavorable prognosis has
been reported for both CRC and esophageal cange2 12

However, Peng et al. reported that a significasbaiation between MMP-1 1G/2G polymorphism andearnisk in their meta-analysis
which did not include hepatic cancer. They sugge#tat the MMP-1 -1607 1G/2G might play differealkes in different types of cancers. One
factor contributing to this discrepancy is thatfetiént human tissues might have different exprespiofiles of MMP-1 and transcription
factors, and thus the same polymorphism might gitigrent parts in different tissues. Another fadtothat different cancers may be influenced
by different environmental factors, which may suppw decline the association with promoter polyptasms of MMP-1 28). It would be
expected that the MMP genotypes would alter thie oisHCC under specific conditions such as exposareigarette smoke and alcoholic

consumption. In fact, many factors such as chrorection with HBV, male gender, family history, eking, and alcoholic consumption have
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been shown as self-regulating risk factors for H2€; 30). HCV infection might be a contributing factar the association of 2G allele with
HCC development.

In a global analysis, the results showed a sigficassociation between MMP1 1G/2G polymorphism eemtter risk in recessive
genetic model, dominant genetic model and allatiotiast. The same trend of associations was alsereéd in colorectal cancer, head and
neck cancer and renal cances)(

We also observed a significant relationship behwdd1P-9 -1562 T/T genotypes and T allele carrieithwhe development of HCC in
overall cases and in HCV infected patients buteheas no significant difference in the MMP-9 TT gbpe and the T allele between HCC
patients without HCV viral hepatitis when compatedhealthy subjects. However, Okamoto et al., foarmbsitive relationship between MMP-
9 T carriers and poor HCC differentiation, but cbnbt demonstrate a significant relationship whté development of HCQT). Matsumura et
al. found significant associations between thiymparphism and the invasive phenotype of gastriceal).

Angiogenesis is a very important step in canceggssion because it promotes both primary tummwiir and metastasis dissemination
MMP-9 cleaves plasminogen to generate angiostatig, of the most potent inhibitors of angiogene8%.(HCC is a highly vascular solid
tumor in which angiogenesis plays an important, rifierefore raising the hypothesis that the 2 miP-9 functions, the degradation of the
ECM and angiogenesis inhibition, induce a compdiddtansition in the balance in HCV-related HA8)(

Zhang et al. reported that MMP-9 expression leeeldd be influenced by genetic variation in MMR@&ne promoters. The sequences
in the promoter region containing the MMP9-1562 @6lymorphic site constitute a chief regulatorynedamt which appears to be a binding site
for a transcription repressor protein. Thereford, Substitution at the polymorphic site eliminatee DNA-protein interaction, resulting in a
higher activity of the T-allelic promote83). Transient transfection and DNA-protein interantiassays indicated that T allele-associated
promoter activity (due to the preferential bindofga putative transcriptional repressor proteing Wwegher than the C allele-associated promoter
activity (10).
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The prevalence of the MMP-9 C allele was fountbecsignificantly greater in liver cirrhosis patierthan in chronic hepatitis patients,
suggesting that the MMP-9 C/C genotype and C atlatéers may contribute to the progression ofrlierosis. Hence, MMP-9 CC genotype
with low transcriptional activity has lower prodigt of MMP-9 in the fibrotic liver, resulting in ped progression of liver fibrosis due to
decreased degradation of the ECI)(

MMP9 -1562 C/T polymorphisms were significantly @asated with lung cancer risk among Asian poputa{@4) and bladder cancer
susceptibility 85).

MMP-14, which initiates liver metastasis, is owpressed in HCC36). Our results revealed that MMP-14 6767 A and 6@2dllele
carriers have a lower risk for HCC when compareth wheir corresponding wild-type genotypes. The ®T&A polymorphism cause
asparagine amino acid in the protein residue teufistituted for aspartic acid. This might alter ¢higinal function of MMP-14 protein. The
low risk of having HCC might be due to inactivationreduced expression of MMP-14 which could bakatted to the presence of A allele.
Thus the cell behaves in a strange wib).(

MMP14-6727 C/G polymorphism might be involved istdrbed stability of MMP-14 protein or change translational rate or MMP14

MRNA. It is a synonymous SNP that is located innrexoHowever, its association with cancer has renlreported3().

CONCLUSION
In conclusion, genotyping of related SNPs mightvjste an easy and important method to foresee fikeamd the prognosis of cancer

MMP-1 -1607 2G allele carriers would increase sk of HCC only in HCV infected patients. PeoplédhMMMP-9-1562 T, 6727 C and 6767
G allele carriers and homozygote genotype mighg teeprediction of susceptibility and developmehHEC.
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