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ABSTRACT KEYWORDS

Thisstudy aimed to examinethe rel ati onship between the gene polymorphism MMP-1;

of MM P-1and the prognosisof hepatitis C virus (HCV)-rel ated hepatocellular Gene polymorphism;
carcinoma(HCC) in Egyptian popul ation.Methods: The study enrolled 180 Hepatocellular carcinoma,
Egyptian individuals classified into 3 groupsGroup |: consists of 60 prognosis;
apparently healthy individuals served as control Group II: consists of 60 Hepatitisvirus C.
individuals diagnosed with HCV Group I11: consists of 60 individuals

diagnosed with HCC.Gene polymorphism of MMP-1 -16071G/2G using

regtriction fragment length polymorphism (RFLP) for amplified genomic DNA

was analyzed.Results: In HCC prognosis, MMP-12G carriers hadhigher

probability of developing HCC when compared to healthy

individuals.Conclusion: MMP-1 2G allele may bea cooperative risk factor

for poor prognosis in HCC patients, suggesting that further studies with

larger sample size should be investigated to ensure that this gene

polymorphism might be a potential marker for predicting the prognosis of

HCC patientsin Egyptian patients. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Hepatocellular carcinoma(HCC) isranked to be
themost common cancer in many countries. Recently,
HCC wasreported to be thefifth most common can-
cer inmaes, theeighth common cancer infemalesand
about 560 000 cases are discovered per year, more
than 80% of which occur inthe devel oping countries¥
Egypt isknown for being the country intheworldwhere
therate of HCV ishigher, about 24% of thepeopleare
estimated to carry HCV and the more than 50% of

blood donors have anti-HCV in sometowns.Chronic
infection with hepatitis C virus (HCV) isconsidered
one of themajor causes of end-stageliver diseasein-
cluding cirrhosisand hepatocedllular carcinoma?3.
Recent studieshave highlighted theroleof the ECM
and shown the importance of deregulated ECM dy-
namicsinmolecular etiology of cancer devel opment.,
Degradation of extracel lular matrix isrequired for tu-
mor cell migration and dissemination, aprocessthat is
facilitated by afamily of neutral proteolytic enzymes
known asthe matrix metaloprotei nases (MM Ps)t®!
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Matrix metalloproteinases (MM Ps) areafamily of
proteol ytic enzymesthat are capable of degrading vari-
ous componentsof theextracellular matrix. They are
involvedinall stagesof cancer progression, notonlyin
the processof tumour invasion and metastasis, but aso
inasproliferation, adhesion, migration, differentiation,
angiogenesisand gpoptosis®. Thehuman MMPfamily
currently consistsof 28 membersof homologouszinc-
dependent endopeptidases, secreted as pro- enzymes
and activated after the removal of their N- terminal
domainl”®, Matrix meta loprote nases (MM Ps) areim-
plicated in cancer devel opment and progression and
areassociated with prognosis. Single-nucl eotide poly-
morphisms (SNPs) of MM Ps, most frequently located
inthe promoter region of the genes, have been shown
toinfluence cancer susceptibility and/or progression®.

Theinterdtitid collagenase-1 (MMP-1) isoneof the
principa proteinasesthat possessesproteol ytic activity
agang interdtitid collagens, themost abundant classes
of ECM proteinsinfibroticliverd®. Thegeneispart of
acluster of MMP geneswhichlocdizeto chromosome
11g22.3 with 11 exonsand10 introns™. MM P-| pro-
moter genepolymorphismistheinsertion/deetionof a
guanine(G) at position-1,607, and hastwo aleles, one
withasngleguanine(1G) and thecther withtwo (2G)1*2.
Theinsertion of asecond G nuc ectideat position-1607
of MMP1 (-1607insG, rs1799750) generatesanew 5’-
GGA’3 sequence that corresponds to a recognition se-
quencefor membersof Etsfamily of transcriptiond fac-
tord*¥, Many studieshave proved that cellscontaining
2G polymorphism (1G/2G or 2G/2G), which created
Etshindingsites, werefound tobemoretranscriptionaly
activethan cdlswith 1G/1G genotype“.

Thissiudy examined theassociation of MMP-1 gene
polymorphismswith the prognosisof hepatitisvirusC
(HCV)-related HCC patients.

SUBJECTS& METHODS

Siteof the study

Thestudy wascarried out in Biochemistry and In-
ternal Medicine Departments - Faculty of medicine,

Zagaziguniversity.
Subjects

Thepresent study was carried out on 180 Egyptian
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individuas (71 femdesand 109 mdes) with ageranged
from (39to 61 years). They weredivided into thefol-
lowing groups. Group |: cons stsof 60 gpparently hedthy
individuasserved ascontrol (39 maesand 21 females)
with agesranged from 39 to 61 with amean value +
SD of (50.32 + 6.84) Group II: consists of 60 indi-
viduasdiagnosed withHCV (36 maesand 24 femdes
with agesranged from 43 to 61 with amean value +
SD of 50.5+ 5.45)Group l11: consistsof 60individuas
diagnosed with HCC (34 maesand 26 females) with
agesranged from 44 to 59 with amean value+ SD of
(52 + 4.48)

Inclusoncriteria

All participants (except control) should be positive
for ssumHCV RNA.

Excluson criteria

Patientswho had chronic hepatitisB virusinfec-
tion, acoholism, primary biliary cirrhos's, or autoim-
muneliver diseasewill beexcluded.

All individualsweresubjected tothefollowing:-
1) Measurement of AFPleve by thethird generation

ELISA using kitsfrom the Equipar (Saronno, Itay).
2) Measurement of liver enzymes(ALT andAST) by

Bayer OperaChemistry System (Diagnostic Divi-

sonTarrytown, NY USA).

3) Determination of MM P-1 gene polymorphism by
PCR amplification followed by redtriction Fragment
length polymorphism (RFLP) and gel e ectrophore-
Ss

DNA extraction

Genomic DNA was isolated from 3 ml venous
blood samplewithdrawn on EDTA usnggenomic DNA
purification kit (Fermentas) according to the
manufacturer’s instructions.

Genotypeanalysis

Gene polymorphismsweredetected through PCR
amplification followed by digestionusingrestrictionen-
donuclease enzymesfor RFLPanalysis. MMP1 gene
1G/2G polymorphism wasgenotyped using theforward
primer (5- TCGTGAGAATGTCTTCCCATT-3); ad
the reverse primer (5'- TCTTGGATTGATT
TGAGATAAGTGAAATC-3), according to previous
reportg®,
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PCR reaction for both polymor phisms

PCR reaction wasperformedin afina volume of
50ul that contained : 2X PCR Mix: 25 pl, Primer mix
(2.5 uM or 1/40 0f dilution 100 uM stock): 1ul for
esch primer, Genomic DNA: 5 ul and Deionized water:
18 ul. The amplification was carried out using DNA ther-
mal cycler 480, PERKIN ELMER (Norwak, CT
06856, USA), Serial No. P 16462.

PCR conditionsfor MMP 1 polymorphism were;
1 mincycleforinitial denaturation at 95 °C; 35 cycles
at 95°C for 1 minfor denaturation, 55 °C for 30 sec for
annealingand 72 °C for 30 sec for extension, followed
by 1 cycleat 72°C for 5 minutes for final extension!*¥,

Restriction enzymedigestion

The PCR productswere digested with restriction
endonud eases (Fast Digest, Thermo Scientific) and sub-
jected to electrophoresison a2% agarose gel and the
bands were visualized by ethidium bromide staining
under U/V light.

For MM P-1-1607 (1G/2G)

Digestion of the PCR fragments with Xmn
Iproduced 117, 89 and 28 bp for 1G/2G dlele, 89 and
28bpfor 1G dleleand 117 bpfor 2G alelé™. (Figure
1).

1G

2G  1G2G

100—

Figure 1. Shows a 2% agarose gel picture, stained with
ethidium bromide, productsdigested with Xmn | .M lane:
100 bp - 1kb DNA ladder; lan 1: 1G homozygote (89 bp + 28
bp); lan 2: 2G homozygote (117 bp); lan3: 1G/2G heter ozygote
(117 bp +89bp + 28 bp).

= Regular Paper
Statistical methods

All statigtical andysiswasperformed usingthesta
tistical packagefor social science (SPSS) version 11
(Chicago, IL, USA)18. Datawere statistically described
intermsof meantstandard deviation (£SD), range, or
frequencies (number of cases) and percentageswhen
appropriate. Oddsratio (OR) and 95% confidencein-
terval (95%CIl) were calculated for all studied poly-
morphism hapl otypes and all el es between cases and
controls. Pvalueslessthan 0.05 were considered sta-
tigtically sgnificant.

RESULTS

Characteristicsof thestudy participants

Thisstudy wascarried out on 180 individuasclas-
sified into 3 groups: Group I: Control group (n=60):
Including 39 (60.6%) maesand 21 (39.4%) females
with agesranged from 39 to 61 with amean value +
SD of 50.32 + 6.84).Group I1: HCV group (n=60):
Patients positivefor serum HCV Including 36 (60%)
malesand 24 (40%) femal eswith agesranged from 43
to 61 withamean value+ SD of 50.5 + 5.45). Group
[11: HCC group (n=60): patientsdiagnosed with HCC
including 34 (56.7%) malesand 26 (43.3%) females
with agesranged from 44 to 59 with amean value +
SD of 52+ 4.48). TABLE 1 showsthelaboratory data
of theindividualsinthethreegroups.

Genotype distributions & allelefrequencies of
MM P-1 gene polymor phism.

Genotypes.

2G/2G genotype: ahigher representation of the2G/
2G genotypewasfound in HCC group ascompared to
control group & inHCV group ascompared to control
group. Statistical significancewas observed between
Control & HCC(P=0.029 ; OR = 2.25; Cl =1.0838 -
4.6710), a higher representationof the 2G/2G geno-
typewasfound in the HCC group when compared to
theHCV group (TABLES 2).

1G/2Ggenotype: 1G/2G genotype was
underrepresented when comparing control & HCV
group and control & HCC. A Slightly higher represen-
tation of the 1G/2G genotypewasfound between HCV
group as compared to HCC group but didn’t reach
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TABLE 1: Theassociation between serum AFP,ALT and AST level in different studied groups

Controls( n =60) HCV (n=60) HCC (n=60)

Parameters Mean St. Dev. Mean St. Dev. Mean St. Dev. " P-value
AFP (ng/ml) 1.914 0.828 10.964 2.277 485.978 636.950 <0.001
ALT (U/L) 24.816 3.702 40.666 30.836 238.601 256.150 <0.001
AST (U/L) 26.683 4.416 46.883 41.884 203.249 220.283 <0.001

* p>0.05 is considered non-significant; p<0.05 is considered significant

TABLE 2: Genotypesdigtributionsof M M P-1 gene polymor phismsamong control and different patient groups.

Polymor phism o o0 60) OR 95 % ClI “P-value
M M P-1 gene polymor phism
HCV (n=60)
1G 9 (15) 10 (16.7) 1 (reference)
1G/2G 21 (35) 26 (43.3) 0.7041 0.3372 - 1.4704 0.3505
2G 30 (50) 24 (40) 15 0.7279 - 3.0912 0.2718
HCC (n=60)
1G 7(11.7) 10 (16.7) 1 (reference)
1G/2G 17 (28.3) 26 (43.3) 0.5170 0.2420- 1.1044 0.0884
2G 36 (60) 24 (40) 225 1.0838 - 4.6710 0.0296

* p>0.05 is considered non-significant; p<0.05 is considered significant

datisticd significance(TABLES2).

1G/1G genotype: Therewasno significant differ-
enceinrepresentation of 1G genotype between differ-
ent studied groups (TABLES 2).

Therewas astatistically significant associ ation be-
tween 2G/2G genotypein HCC group ascompared to
thecontrol (Pvalue<0.05)

Alleles

1G dlee: ahigher representation of 1G alelewas
present inthe Control group when compared with both
HCC and HCV groupsbut didn’t reach statistical sig-
nificance (TABLES3).

2G dlde agatisticaly higher representation of 2G
alelewas present in the HCC group when compared
with both HCV and Control groups
(P=0.039)(TABLES3).

Risk Assessment: Theassociation of 2Ggenotype
and HCC showed that 2G/2G havea2.25 time higher
probability of developing HCC when compared to
hedthyindividuas. Thereisagaigticdly Sgnificant d-
Ielic association between HCC group & Control group
(P=0.039; OR=1.78)2G/2G individuasareinrisk of
developing HCC; individua swithout 2G dleemay be
protected from the disease.

TABLE 3: Alldefrequency of MM P-1 gene polymor phisms
among control and different patient groups

Polymor phism niﬁ) niggt(rc;:,l ) OR P-value
MMP-1 Allele frequencies
HCV (n=60)
1G 39(325) 46(38.33) 0.77 0.345
2G 81(675) 74(61.67) 129
HCC (n=60)
1G 31(25.83) 46(38.33) 0.5603 0,039
2G 89(74.16) 74(61.67) 1.78

* p>0.05 is considered non-significant; p<0.05 is considered
significant

DISCUSSION

The study evaluated the effect of -16071G/
2Gpolymorphismsin thepromoter region of MM P-1
onthePrognosisof Hepatocd lular Carcinomain Egyp-
tian population.

Many studieshave provedthat cellscontaining 2G
polymorphism (1G/2G or 2G/2G), which created Ets
binding sites, werefound to bemore transcriptional ly
activethan cellswith 1G/1G genotype™.Study results
showed that 2G/2G individua shave 2.25 timeshigher
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probability of developing HCC when compared to
hedthy individudswith agtatigticaly sgnificant differ-
ence (P=0.0296, Cl=1.0838 - 4.6710). These find-
ingsarein accordance with Okamoto K et all*% who
reported that In MM P-1 genotypes, the 2G homozy-
gotesweres gnificantly moreincirrhoticgroup thanin
chronic hepatitis group. Also, B.K. Jang et a1 re-
ported that SNPs of the MM P1 gene contributeto ge-
netic susceptibility to HCC in Korean population.ina
recent study MohyEldin et a*® reported that MM P-1
isoverexpressed in alarge proportion of Egyptian pa-
tientswith HCC and the high expression level of pro-
tein correlated with the disease progression and poor
clinica outcomein HCC. Furthermore, MMP-1 high
expression proved to be arisk factor for tumor recur-
renceand i ndependent molecular marker of prognosis
in HCC and may become anovd target inthe strate-
giesfor the prediction of tumor progression and prog-
nosisof thisdisease. In other carcinomas,Bradbury et
al™ reported that1G/2G and 2G/2G individualsare
associ ated with increasedesophageal adenocarcinoma
risk (In a Caucasian population, 313 cases & 455
controls).Also Kouhkan et al’® and Woo et al? re-
ported that 2G/2G individualsare associated within-
creased Colorectal cancer risk (Inan Iranian popula
tion, Korean Population - 150,185 cases & 100,304
controls, respectively).

Thereare also other studiesthat arenot in agree-
ment with our findings, Zha Y et a3 who reported
that thereisno associ ation between MM P1 -1607poly-
morphism andHCC progressonin Chinese patientg(434
cases and 480 control). Also, S.Nalbantoglu et al™
reported that although 2G/2G genotype was associ-
ated with portal veininvasion (P<0.02), Therewasno
datisticaly sgnificant differencein thegenotypedistri-
butions (P =0.38) or dleefrequencies (P=0.236) of
MMP1 -1607 1G/2G between cases and controlsin
Turkish population.

There are number of factors which
affectControversial resultson polymorphism- disease
assodiaion sudieswhichdsowill explanwhy thissudy
resultsarenot in agreement with previous mentioned
gudies. Ethnicitiesof theraces,Peopleof different popu-
|ations have different genetic backgrounds and may be
exposed to different environment factors, sothe same

polymarphismmay play different rolesindifferent popu-

—— Regdular Peper

lations. Also heterogenetic nature of cancer diseases
and Different MM Pregul aion mechanismsand microen-
vironment indifferent tissuesmay explanwhy thesame
polymorphism playsdifferent rolesin different types of
cancers.
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