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ABSTRACT KEYWORDS
Tumor markers in the early detection of tumors are promising tools that Hepatocellular carcinoma;
could improve the control and treatment of tumors. While alpha-fetopro- MAGE-1 m-RNA gene;
tein (AFP) isacommonly used tumor marker in the detection of hepatocel - SNPinCOX-2gene
lular carcinoma (HCC), its sensitivity and specificity are insufficient to promoter;
detect HCC in all patient samples. This study aimed to evaluate MAGE-1 Alpha-L-fucosidase;
m-RNA expression in blood, to identify functional single nucleotide poly- Alpha-fetoprotein.

morphisms in the cyclooxygenase-2 gene promoter and to evaluate the
level of serum alpha-L-fucosidase (AFU) and a pha-fetoprotein which evalu-
ated in atrial to assess their possible use as a diagnostic tool for HCV
infection complicationslike cirrhosisand HCC. This study was carried out
on thefollowing groups: group |: 25 healthy individuals served as control,
group I1: 50 HCV infection patients without any complications, group I11:
50HCYV infected patients complicated with cirrhosisand group 1V: 75 HCV
infected patients complicated with (45 localized and 30 metastatic) HCC.
MAGE-1 m-RNA expressionin blood, identification of SNPin COX-2 gene
promoter, serum levels of AFU, detection of alpha-fetoprotein using an
enzyme-linked immunosorbent assay (ELISA) and someroutineliver func-
tion (AST, ALT, T.B, Alb and PT) were determined and the results were
dtatistically analyzed revealing the following: MAGE-1 m-RNA determina-
tionin blood by RT-PCR assay revealed 46.1 % (31 out of 75 HCC patient)
werefound to be positivefor MAGE-1. Wefound -1195A allele carriershad
ahigher risk of HCC with HCV infection. Asregard the obtained results of
serum AFU, asignificant increase was detected in HCC as compared with
cirrhosis, hepatitis and healthy control groups (p <0.001). Concerning the
obtained results of serum AFP, when HCC group was compared with cir-
rhosis, hepatitis and healthy controls, a significant increase was observed
(P<0.001), Inconclusion: detection of MAGE-1 m-RNA in blood, identifi-
cation of SNPin COX-2 gene promoter and eval uation of serumAFU and
AFP have different significances and might be used as markersin screen-
ingindividualsat highrisk of HCC and giveared light in early detection of
HCC which may be reduceitsfatal incidence.
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INTRODUCTION

Hepatocdlular carcinoma(HCC) isoneof themost
common and lethal cancersintheworld™. Morethan
onemillion casesof HCC occur intheworld eechyeart2,
Although many treetment modditiesfor HCC areavall-
able(including hepatic resection, liver transplantation,
radiofrequency ablaion, transarterid chemombolization,
etc.) at present, the prognosisof HCC patientsremains
dismal becauseit isdetected at an advanced, non-re-
sectable stage. Early diagnosisof HCC canimprove
the prognosisof HCC patients. Sofar, a pha-fetopro-
tein (AFP) isthegenerdly accepted serologicd marker.
SerumAFPa one contributesto thediagnosisof HCC
if itslevel ismarkedly elevated (over 400 png/L as a
threshold vaue), which occursinlessthan 50% of cases
at thetimeof diagnosis®. Moreover, sscumAFPlevel
isnegativeor dightly elevated in 20%-40% patients,
which canggnificantly reducethesengtivity of an assay
based on over-expression of AFP. Theserum AFPleve
in patientswith acute or chronic hepatitisor liver cir-
rhosisbut without malignant diseaseisoften el evated.
Sincedetection of ssrum AFPlevel in blood samples
appearsto be nonspecific. Therefore, thediagnostic
sengtivity and specificity of AFPareunsatifactory and
guestionable. It isthus necessary to select other spe-
cific methodsfor thediagnosisof HCC.

Transcriptsof tumor-specific genes can beampli-
fied and detected by reverse transcripts-polymerase
chain reaction (RT-PCR). In®®, Smith et al first suc-
cessfully adopted RT-PCR techniqueto assesstyrosi-
nase messenger RNA (mMRNA) asatumor markerin
detecting circulating melanomacells. Sincethen, this
technique has been applied to thedetectionof CTCin
solid tumorg®. Melanomaantigen-1 (MAGE-1) has
been designated as cancer-testisantigens (CTA)™. It
has been reported that MAGE-1 mRNA isexpressed
with ahigh percentage and specificity inHCC®. Mul-
tiplegenedterationssuch asdlelic deletion, mutation,
and atered methylaminesaremarked inHCC. Studies
alsoindicated hat aberrationsin certain geneswerere-
sponsiblefor certainclinical featuresof HCCU.,

Cyclooxygenasesal so known asprostaglandin en-
doperoxide H synthases or prostaglandin G/H
synthases) are key enzymesin mediating the conver-
sonof freearchidonicacidinto prostaglandinH2. These
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active productsareimportant regulators of many bio-
logic processessuch asinflammation, immunefunction,
cell proliferation, and angiogenesis, which areall rel-
evant to cancer development and progression)i*?. There
are two isoforms of cyclooxygenase (COX-1 and
COX-2). COX-1 is expressed in many tissues and
COX-2isresponsiblefor prostaglandins producedin
stesof inflammation and isinduced by variouscarcino-
gens!ll, Several studies have indicated that
Cyclooxygenase-2 (COX-2) geneisup-regulatedin
HCC*2, Alpha-L-fucosidase (AFU) enzymeisalyso-
somal enzymepresent in all mammalian cellsand its
activity wassignificantly increased (p <0.001) in pa
tientssuffering from hepatocd lular carcinomd®, Serid
determinationsof ssrumAFU activity werefound to be
useful intheearly detection of HCC4,

Both AFP and AFU are good markers for HCC
and their s multaneous determination may improvethe
detection of HCC™,

Inthisstudy, we evaluated the diagnostic signifi-
cance of ahighly sensitive nested RT-PCR assay for
theMAGE-1inperiphera blood andidentified single
nucl eotide polymorphisms (SNPs) inthe COX-2 gene
promoter and performed genotype and to investigate
thedlinical usefulnessof AFU withAFPin our popula
tion, we assayed thismarkersin patientswith HCC,
cirrhogs, chronic hepatitisand controls.

PATIENTS& METHODS

Samples

The present study was carried out on 200 individu-
as(85femaesand 115 males) with ageranged from
(19to 69 years). They weresdected from Clinical On-
cology and Internal Medicine Outpatient clinics, Fac-
ulty of Medicine, Zagazig University Hospital. They
weredivided into thefollowing groups: Group I con-
sistsof 25 hedthy individuds(13maesand 12 femaes)
aged from 19-49 years served as control. Group Il:
consistsof 50 HCV infected patientswithout compli-
cations (33 malesand 17 females) aged from 22to 61
years. Group l11: consistsof 50HCV infected patients
with Cirrhosis (32 malesand 18 females) aged from
42-68 years. Group IV: consistsof 75 HCV infected
Patients complicated with cirrhosisand HCC (45| o-
calized and 30 metastatic) (37 malesand 38 femal es)
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aged from 43-69 years.
Each patient was subjected to thefollowing:

- Liver functionprofile (serumbilirubin, AST,ALT, d-
bumin and Prothrombintime).

- ELISA for thedetection of Alpha-fetoproteinin se-
rum according tol,

- Serumectivity of a-L-fucosidase enzyme was assayed
by amodification of the method of .

Preparation of mMRNA

MRNA was extracted with aMicro prep mRNA
extraction kit (PharmaciaBiotech, Uppsaa, Sweden).
Extracted MRNA wasdisolvedin40ul of distilled water.

Complementary DNA synthesis

EachmRNA samplewasincubated with 1ul of ran-
dom hexamers (TakaraBiomedicals, Ohtsu, Japan), 4
ul of S*reverse-transcriptase buffer (Life Technologies,
Gaithersburg, MD), 2 uL of 0.1 mol/L dithiothreitol (Life
Technologies), 1 ul of ANTP mixture (2.5 mmol/L of
each deoxyribonucleoside triphosphate) (Takara
Biomedicds), and 200 unitsof Molony murineleuke-
miavirusRT (Life Technologies) (final volume of 20
ul). After incubation at 37°C for 60 minutes, the RT
productswere used for PCR amplificationwith 421 bp
(MAGE-1).

Detection of g-actin complementary DNA

5 pul of complementary DNA sample was used for
PCR amplification of B-actin primer (Stratagene, La
Jolla, CA), dNTPmixture, PCR buffer, and 1 unit of
Taq polymerase (TakaraBiomedi cals) constituted the
reaction mixture (final volumeof 25 ul). Amplification
was performed for 35 cycles (1.5 minutesat 72°C, 45
seconds at 92°C, and 45 seconds at 60°C). The PCR
product were separated by el ectrophoresisonal.5%
agarose gel, stained with ethidium bromide and ob-
served with UV lamp.

Genotyping

Genomic deoxyribonucleic acid (DNA) was ex-
tracted from periphera blood lymphocytesusing the
TIANamp blood DNA kit (Tiangen Biotech [Beijing]
Co., Ltd., China). For SNP screening, PCR wasthen
performedina50 pl reaction system containing 200 ng
genomic DNA, 400 pmol of each primer (Shanghai
Sangon Company, China), 200 pmol of each
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deoxynucleotidetriphosphate (ANTP), 5 ul 10 x PCR
buffer (500 mmol KCI, 100 mmol Tris-HCI, and 15
mmol MgCl,), and 1.25 U Taq polymerase (Takara
Biotechnol ogy, Dalian, China). Thecycling conditions
were: 95°C for 45 s, 60°C for 45 s and 72°C for 30 s
and afina extensonat 72°C for 10 min. The 304-base
pair (bp) product wasamplified, and then digested with
pvu Il (New England Biolabs, UK) for 4hina37°C
water bath.

500
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S 230
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Figurel: Agarosegel electrophoresisof polymerasechain
reaction (PCR) productsdigested with pvu I1. Lan 1: 50-500
bp DNA marker; lan 2: PCR product (304 bp); lan 3: GA
heter ozygote (304 bp + 230 bp + 74 bp); lan 4: AA homozy-
gote (304 bp); lan 5: GG homozygote (230 bp + 74 bp).

Thedigested product was separated on a2% aga-
rose gel electrophoresisat a120V constant voltage
for 0.5hand thenvisuaized under ultraviolet light. The
variant Galdehasapwull restriction sitewhiletheA
allelelacksthe pvu Il restriction site, so the GG ho-
mozygote resultsintwo bands (230 bp and 74 bp), the
GA heterozygote producesthree bands (304 bp + 230
bp + 74 bp) and theA A homozygote producesasingle
304 bp band.

Satistical analysis

All statistical andysesweredoneby astatistical for
socid sciencepackage“SPSS” 10.0 for Microsoft Win-
dows, SPSSInc.).

RESUITS
MAGE-1 m-RNA expressionin blood and serum

levelsof AFU and AFPand COX-2 gene-1195 G/A
genotyping weredetermined and theresultswere sta-
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tigticaly andyzed reveding thefollowing:

MAGE-1m-RNA determinationin blood by RT-
PCR assay revealed 46.1 % (31 out of 75 HCC pa-
tients) werefound to be positivefor MAGE-1inthe
periphera blood samplesasthe421-bp band. This421-
bp band was analyzed by gel €l ectrophoresis.
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Figure 2 : Electrophoresis of PCR products of gene
transcripts in PBMCs samples from M etastatic HCC
patientswhereM : molecular marker, N: negativecontrol,
P: positivecontrol and patients2, 3,4,5,6,7 showingM AGE-
1transcript positive.

Detection of MAGE-1 transcript in PBMCs is
closdly correlated to the pathol ogical stagesof HCC.
Themore advanced stages of HCC, the higher rate of
micro-metastasis of cancer cellsdetectablein periph-
eral blood and the higher frequency of positivity of
MAGE-1 transcript among the group IV (b) (Meta-
static HCC) (70 %, 21 out of 30), whilein thegroup
IV (a) (Localized HCC), the positivity was (22.2 %,
10 out of 45) (with significant increaseingroup 1V (b)
thangroup 1V (a); p<0.05). Wheress, al samplesfrom
healthy volunteersand patientswith hepatitisand cir-
rhogswerenegative. Theseresultsindicatetha MAGE-
1 m-RNA isacancer specific and could bedetected in
samplesfrom patientswith HCC (Specificity 100%).

Therewereno sgnificant differencesinthecharac-
teristics of subjectsamong thethree groupstested for
the-1195 G/A polymorphism, the GG GA, AA geno-
typefrequencieswere 12 (16%), 49 (65.3%), 14(18.6)
in HCC patients (group V), respectively 8(16 %), 5
(10%), 37 (74%) ingroup 111, respectively 25 (50%),
12 (24%), 13 (26%) ingroup 11, respectively; and 13
(52%), 5 (20%), 7 (28%) in healthy control group I,
respectively (p < 0.000).

Asregard the obtai ned results of themean value of

—==  Regular Paper

serumAFU, asignificant increasewasdetectedinHCC
group (35.099+ 19.07) than that found in patients with
cirrhosis(16.54+ 7.83) or with chronic hepatitis (4.04
+ 0.98) and in control subjects (4.91 + 1.41), (p <
0.000). No sgnificant differenceswerefound between
controlsand patientswith chronic hepatitis.

TABLE 1: COX-2genotypesdistribution in four groupsn,
% .

SNP HCC  Cirrhosis Hepatitis Control
Genotype
- 1195G/A
GG 12 (16) 8 (16) 25 (50) 7 (28)
GIA 49 (65.3) 5(10) 12 (24) 5 (20)
AA 14 (18.6) 37 (74) 13(26) 13(52)

SNP: single nucleotide polymorphism; HCC: hepatocellular
carcinoma.
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Figure3: Dot diagram of a-L -fucosidaseenzymeactivity in
patientswith HCC, cirrhosisand hepatitis.

Concerning theobtained resultsof ssrumAFP, when
localized and metastatic HCC group was compared
withcirrhos's, hepatitisand hedlthy controlsones, asig-
nificant increase was observed (p < 0.000). Also, a
non significant differenceswas detected between cir-
rhosis and hepatitis groups but when they were com-
pared with hedlthy control one, asignificant increase of
serum AFPwas detected (p< 0.000).

Theoveral positiverate of AFPwith ahigh con-
centrationinserumand MAGE-1 m-RNA inPBMC
sampleswas 62.5 %. However, the serum AFPwas
negative (< 10 ng/ml) in 75 samplesbut it waspositive
with alow concentration (10 ng/ml < AFP< 100 ng/
ml) in 36 HCC patients. 39 sampleshad theserumAFP
level higher than 100 ng/ml and 8 sampleshad the se-
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rumAFPlevel higher than 1000 ng/ml.

Regarding the correlation apositive correl ation be-
tween AFU and AFPin al studied individuals (p <
0.001) whereas non significant correl ationswere de-
tected in healthy control, hepatitisand cirrhosisgroups.

In conclusion, detection of MAGE-1 m-RNA in
blood and serum AFU and AFPand COX-2 genotyping
promoter hasdifferent significances, Asregard MAGE-
1 m-RNA, it seemsto be aparameter to detect HCC
earlier than any other means, so detection of MAGE-1
transcript inblood, especidly with follow up, may help
to prefigure HCC metastasisand monitor theresponse
to thetherapy.

TABLE 2: General characterigticsof patientsin thisstudy.

Characterigics Group! Groupll Grouplll  Group IV
Female 48% 4% 36 % 50.7%
Mae 52 % 66 % 64 % 49.3%
Age 19-49 22-61 42-68 43-69
AFP ng/ml (15-93) (33-368) (4.840) (14-6050)
AFU U/L (2.54-7.21) (2.89-6.48) (6.22-32.54) (8.11-71.34)
MAGE-1 0% 0% 0% 46.1%
COX-2 genotype
GG 28% 50 % 16 % 16 %
AA 52 % 26 % 74% 187%
GA 20% 24 % 10% 65.3%

DISCUSSION

Theintegration of molecular andimmunologica tech-
nigueshasledtotheidentification of anew category of
tumor-specific antigens, also known as cancer-testis
antigens, such as melanoma antigen (MAGE). The
CTAsareadigtinct and uniqueclassof differentiation
antigens. Attributing genesto thisgenegroup isbased
onthelr characteristics, includingmRNA expressionin
normal tissuesof testis, Feta ovary, and placenta, and
MRNA expression in different cancers. Until now, at
least 70 familiesof cancer-testisgenewith 140 mem-
bers have been attributed to this group and their ex-
pression has been studied in different types of tu-
morg1929,

Inthe present study, MAGE-1 wasexpressed with
ahigh percentage and specificity inHCC. Thepositive
ratewasashigh as46.1 %. Conversay, no expression
was detected in the PBM C samplesfrom healthy do-
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norsand cirrhotic patients.

Our resultsverified that exponential amplification
of target cDNA converted frommRNA could alow to
detect asingle maignant cell withinmillionsof normal
blood cellsand hence, to sensitively detect the Meta-
statictumor cellsin periphera blood. The sengtivity of
this assay is within the range of other published re-
ports?-22 whichismuch more sensitivethan antibody-
based serol ogy!=24,

The positiverate of nested RT-PCRwasashigh as
46.1%. Inaddition, detecting MAGE-1genein PBMC
samplesfrom HCC patientswould directly represent
the presence of tumor cellsin peripheral blood, sug-
gesting that this method has a higher specificity than
serumAFPand isthusableto improvethediagnosisof
HCC.

Molecular biology technol ogy contributesto the
early diagnosisof HCC. However, itsdisadvantages
aredsoobvious, includingitscost and availability. PCR
assay, acommonly used mol ecul ar biology technology,
ismore expensive and troubl esome than serol ogical
tests, andisthusnot thefirst choicein early detection of
HCC. However, it playsasupplementary roleinthe
diagnosisof HCC. Hopefully inthenot so distant fu-
ture, thistechnology will becomeincreasingly popular
and automatic withits cost decreased.

At present, theserumAFPlevd isdtill thegold stan-
dardfor diagnosisof liver cancer. TheAFPleve isnor-
ma in0% of HCC Patientsat theimeof diagnossand
usually remains low even in patients wih advanced
HCCH“21, AFP> 400 Mg/L is considered diagnostic
for HCC, athough fewer than 50 % of HCC patients
may meet this standard®2?9. The specificity of AFPis
closeto 100 % at thecost of itssengitivity falentoless
than 45 %1427,

The current study was designed to eva uate the ex-
pression of MAGE-1 mRNA and thelevelsof AFPIn
periphera blood as potentia biochemica markersfor
diagnosisand prognosisof HCC.

Determination of MAGE-1 mRNA in PBMCsby
RT-PCR assay revealed that, 46.1 % (31 out of 50
HCC) patientswerefound to be positivefor MAGE-1
MRNA: Detection of MAGE-1transcriptinPBMCsis
closely correlated o the pathol ogical stagesof HCC,
hehigher frequency of positivity of MAGE-1 transcript
among group 4(a) (Metastatic HCC) (70 %, 21 out of
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30), whilein group 4(b) (Locaized HCC), the positiv-
ity was22.2 % (10 out of 45). All samplesfrom hedthy
volunteersand patientswith hepatitisand cirrhosgswere
negative. Theseresultsindicatethat MAGE-1 mRNA
iscancer-specificand could bedetected in samplesfrom
patientswith HCC (Specificity = 100%). Theseresults
agreewith (Kobayashi et d (15), Pengetd (18), Mou
eta (9), Yangeta (19), and Yang ed (10)).

Concerning theobta ned resultsof serumAFR, when
localized and M etastatic HCC groupswere compared
with cirrhog's, hepatitisand hedthy controlsones, asg-
nificant increasewasobserved (P<0.001), whereasa
non sgnificant differencewas observed whenthey were
compared with each other (P> 0.05). Also, anonsig-
nificant difference was detected between cirrhosisand
hepatitis groups (P> 0.05) but when they were com-
pared with hedthy control one, asignificant increase of
serum AFPwas detected (P< 0.001). The current re-
sultsagreewiththose of Kreczkoet a (15); Mou et d
(9); Pengetd (26); Ali eta (27); Heet d (28) and Di
Biscegli etd (29)).

The conflicting findings between theresults of the
current study and the others may be explained by Di
Bisceglieet a (29) who postulated that AFPlevelsare
affected by the severity of chronic hepatitis C. Also,
Chu et d (30) reported that, devated ssrumAFPlevels
aresignificantly correlated with advanced fibrosig/cir-
rhoss.

Serum AFP was detected, by the use of ELISA
technique, inal 75 HCC patients(100%) whichismore
better than the previously reported results (60%-70%)
obtained by Arrietaet al .®¥. Nikolic®, reported that
increasesin serumAFParefoundinillnessesaccom-
pani ed by damageto hepatocytesintheliver. Certain
differencesinthe structure of the oligosaccharide por-
tion of the molecul e have been shown between AFP
synthesized by benign or by malignant cellsand be-
tween AFP synthesi zed by hepatocytes or by cells of
endodermal origin. Thesedifferenceshave been used
asanadinthediagnossof liver diseaseswhereserum
AFPisdevated also, Chen®?, reported that variations
of ssrumAFPleve sinHCC patientsislikely duetothe
differentia activity of enhancer/slencer e ementsthat
control AFP. TheAFPleve inthecontrol group was
found to be 3.9+ 2.0 ng/ml; our results are in agree-
ment with Herberman, 1979 who reported that the nor-
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mal value0.3- 14.6 ng/ml and AFPleve inHCC group
was a statistically highly significant elevated
511.8+1195.1 ng/ml when compared with the control.

Inthe present study it wasfound that, 13.5 % (18
out of 75 patients of group 4) with sscumAFPlevels
being lower than 40 ng/ml (the cut off val ue suggested
by Mou et d, (9) to diagnose HCC patients). Also, the
present study showed that, the elevation of AFPisnot
correlated with the progression of theHCC.

Regarding the non- sgnificant correlation between
the expression of MAGE-1 mRNA and AFP, it was
explained by Yang et d (20) who stated ha, thelevel of
serumAFPin patientswith HCCisnot necessarily con-
sistent withthe expression of MAGE-1 mRNA. The
level of secreted serum AFP may be not proportional
with thepresenceof MAGE-1 mRNA producingHCC
cdlsinthecirculatory system.

In conclusion, detection of MAGE-1 mRNA in
blood and serum AFPlevel shasdifferent sgnificances.
So, detection of MAGE-1 transcript in blood, espe-
cidly withfollow up, may helpto prefigure HCC me-
tastasi sand monitor theresponseto thetherapy. More-
over, in caseof AFP, that parameter may not represent
atumor-specific marker and the present results suggest
using it asasupplementary marker which may help di-
agnosisof HCC. Therefore, combination of multiple
markers may be more valuablein the diagnosis and
prognosisof HCC.
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