Open Science Index, Medical and Health Sciences Vol:6, No:3, 2012 publications.waset.org/1286.pdf

World Academy of Science, Engineering and Technology
International Journal of Medical and Health Sciences
Vol:6, No:3, 2012

Genetic Polymorphism of the Acute Lymphoblastic
Leukaemia and Hyperhomocysteinemia its

Relation with the for a
East of

Group of Children in the
Algeria

Yahia Massinissa, Kalla A, Yahia M, Benbia S

Abstract—A lot of recent research have spoken on the relatio

between the increase of the homocysteinemia anck dands of
cancer . For that, our study was based on thendsed a possible
relation between the increase of the concentraifahis amino-acid
in the plasma and the appearance of the diseasteofAcute
Lymphoblastic Leukaemia in a part of Algerian chéld with Berber
origin in the East of Algeria . The study has dame47 ill persons
with an average age of (09106 ) years , with whbm disease has
diagnosed by blood and marrow examination in thephal of blood
diseases in the CHU of Batna, and on 194 healtlwyesses of the
same age. The two groups were benefited by a dosbghe
concentration of the homocysteine vitamin B9 ,viarB12 , and
also of the study of special polymorphisms of ipdissable enzymes
in the metabolism of this acid , and that by the akthe method (
Light cycler ) Real time PCR , on the following gnes : MS (

C2756G ), MSR ( A66G ) ,MTHFR1 ( C677T ) and MTHFR2

(A1298C). The obtained results have revealed thatrate of the
homozygote muted genotype is the less frequertiertwo groups ,
and that exist at list one genotype of each enzyrtiee ill group and

in which the percentage exceed with remarkable W&y same
genotype in the healthy group and we notice sdgcthe muted

genotype GG of -the methionine synthetase-and dha fTT of the

enzyme — methyline tetra hydrofolate reductase — nece the

existence of considerable number of genotypes éniltlgroup lied

with characteristic increase of this Amino-acid dathat for the

reduction of the biologic activity of these enzymesich become
inefficient in the transfer of the homocysteineoirthe methionine
and cause the diminution of the biologic activifytibese enzymes
and with consequence the reduction of the percentdgmethylic

radicals in the DNA of studied genes and that keathe increase of
the activity and the capacity of transcription datis so probably
that this last one is one of the factors of thisedse especially if we
know that the specific check-up of vitamins is natrand similar in

the two groups , which ovoid the hypothesis of teduction of

vitamins . We notice also that the heterozygoteoggre is the less in
the sick category except the MTHFR2. Wild genotypemore

frequent in the witness group except MSR. Evenehesults are
partials; they open a new way in the genetic diagn@f this

malicious disease which allow a precocious diagnaad the use of
an effective and appropriated treatment in the dame

Keywords—Genetic  polymorphism, Acute
Leukaemia, Biomarkers, Metabolism of homocystein

Lymphoblastic

All authors are from the University of Batna, Refieibof Algeria,
Biotechnology's laboratory of the bioactive molexsiland the cellular
physiopathology (tcorresponding author to provitterg: 00 213 551 522
527 ; fax: 00 213 33 86 23 71, E-mail: masipsa@iadtcom

International Scholarly and Scientific Research & Innovation 6(3) 2012

59

I. INTRODUCTION

ANCEROUS diseases kill every year thousands of jgeop

in the world. These diseases are characterizedtsdy i
variation and they affect all the categories withdistinction,
and in spite of the development of scientific reskabut the
most of these diseases stay without treatment.

The most cases of death by the cancer is essgrtalksed
by the late diagnosis of the disease, and in tine @i a
precocious diagnosis of this pathology in ordercéonbat it
with an effective treatment; many studies usecbibemarkers
of the cancer which represent nowadays one of tostm
important domains.

And in spite of the determination of the naturetefse bio-
markers in some types of cancers such as the seaalpha
feto protein AFP in the case of the liver canced BS1 in the
case of the prostate cancer and erb 2 / Neu icdke of the
breast cancer and others [1] - [2]-[3] but manyth&m are in
the course of study. And for that, our study iselsasn one of
the blood cancers which is the acute lymphobldstikaemia
at the children and the biomarker used in this ystisdthe
hyperhomocysteinemia.

Il. MATERIALS AND METHODS

A. Patients and methods

Our study was conducted on 47 children of Berbagioin
the East Algerian with an average of age of (9 y&3rs, the
acute lymphoblastic leukaemia was diagnosed at thgm
analyses of the blood and of the marrow in the iserof

hematology in the CHU of Batna, against 194 healthy

witnesses whose age is close to the age of thayfiosip.

B. Sampling and collection

Sample of the blood were collected in tubes coirtgif
the EDTA, immediately centrifuged and aliquots stbrat -
70°C for future use.

C.Method of the polymor phism study

The ADN is extracted from leukocytes by Kit BACC3
Nucleon in order to study the specific polymorplssmof
enzymes entering in the metabolism of this amind ag the
use of the PCR in real time method (light cycleDy¥@&nhich
allows to multiplying the ADN's chains and its ayss$ by a
micro spectro fluorimeter associated to the machifieis
method is based on the use of Probs which carordicent
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elements steered towards the polymorphism whichveust to
study. Besides, this machine is equipped with asnmmputer
which allows a precise programming of the variotagyss of
this operation.

We indicate that the studied primers are as follows:
Primers MTHFRIforward(sens) C677T:
5TGG CAGG TTA CCC CAA AGG3'; Primers MTHFR1
reverse(anti-sens) C677T : 5TGA TGC CCA TGT CGG

TGC3' ; Primers MTHFR2forward A1298C: 5'CTT TTG
GGA GCT GAA GGA CTA CTA CTAC3’

Primers MTHFR2reversea1298C: 5'CAC TTT GTG ACC
ATT CCG GTT TG3’; Primers M$orward A1256G: (5uM)
5TAT GGC TAT CTT GCA TTT TCA G3' Primers MS
reversen1256G: 5TTT ACA CTC CTC AAA ACC ATT3;
Primers MSRforward A66G: 5'GCA AAG GCC ATC GCA
GAA GAC3’; Primers MSRreverseA66G: 5'GTG AAG
ATC TGC AGA AAA TCC ATG TA3'.

D.Homocysteine and vitamins Dosage

The homocysteine concentration was measured in
samples by immunological assay using polarizatioh
fluorescence on the IMX for the quantitative measoi total
L-homocysteine in the plasma. Folates and Bl2vitawgre

A.Thevariant MTHFR2 (A1298C)

This variant is appeared by a change of the Adenittethe
Cytosine in the gene what's led to the appearahti®ecamino
acid Alanine in the place of the Glutamate in thace
organizer of the enzyme. According to these resultsclear
that the muted homozygote genotype CC and theami& AA
are less frequent at the ill group, on the othemdha the
heterozygote structure AC is increased at the sgroap (
Tablel).

Several studies showed that this mutation is naheoted to
the increase of the homocysteine [8] [9] contramywthat

shows our study especially for structures AA, Aalgle 2),

and it may be that the presence of MTHFR1 and MRRIF
together especially for the homozygote has morecefh the

decrease of the activity of the MTHFR enzyme [3P][

B. Thevariant MSor MTR (A2756G

This structure results from the change of the Adeitiy the
Guanine in the position 2756 of the nucleotide chahat led
to the replacement of the aspartic acid by theigéyin the
region of the link of the enzyme with the B vitamin
allAccording to our results obtained in the tableht, healthy
genotypes, homozygote ( AA) and heterozygote ( A@je
the least found at the ill group, but the mutedetyg5G) was
the most found. Besides, all the genetic structaitesl have a

measured by immunoassay in a SimulTRAC-SNB. Thelgnificant increase of the homocysteine in the gtoup

sensitivity of the assay was 7nmol/L and 100 pmol
respectively established by the WHO.
E.Satistical analyses

fspecially (GG) and (AG), and they are the sameiltses
quoted in several studies [7] - [11] but they opmpagher
studies which do not see any relation between

The data were expressed in percentages and alldhglymorphisms and the appearance of the acute Igbiptic

frequencies for the quantitative information anduerages for
the qualitative data. Paired sample t-test was tsedmpare
the qualitative variables and Chi square analysis wsed to
compare the qualitative variables. Significance wasepted
when P was < 0.05.

Ill. RESULTSAND DISCUSSION

For the variant MTHFR1 (C677T), it results from ¢
punctual mutation by the changing of the nitrogentase

leukaemia ([12], and we can explain that by théedénce of
the origin and the vitaminic ration.

C.The MSR or MTRR Polymorphism (A66G)
This mutation is a change of the adenine at the AlRNain
by the guanine in the position 66 and that leadsthi

cytosine with the thymine in the gene of enzymed ai
consequently the amino acid Alanine is replacethkeyValine
on the protein in the position numbered A222V [}

According to our results illustrated in tables 1dah the
muted homozygous genotype TT is the most frequerthe
leukaemic group, and this genotype is the most ected to
the considerable decrease of the activity of theyme which
affects a percentage of 80 %, on the other handj¢hetype
CT is more increased at the witness's but its effeless than
the preceding and it leads to a decrease of 35% [6

The wild genotype CC is the most found at the veighe
group and without any significant difference in

TABLE |
THE GENOTYPES PERCENTAGE OF THE ILL GROUP AND THE WITNESSES
Patient Witnestes

gen N % gen N %
MS AA 29 61.7% AA 129 66.6%
AG 13 27.6% AG 59 31.1%

GG 05 10.6% GG 6 2.2%
MSR AA 22 46.8% AA 70 35.5%
AG 19 40.4% AG 90 46.6%
GG 06 12.7% GG 34 17.7%
MTHFR1 CC 20 42.5% CcC 87 44.4%
CT 18 38.2% CT 89 45.5%

TT 09 19.1% TT 18 10%
MTHFR2 AA 27 57.4% AA 124 64.4%

AC 19 40.4% AC 59 30%

th CcC 01 2.1% CcC 11 5.5%

concentration of homocysteine for the two groupst f@sults
were in agreement with several studies as [7].- [8]
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gen: the genotype; N: the number, %: the pergesta

appearance of the methionine in the place of theugine in
the protein.
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Our study showed that genetic structure (GG) an@)(A
appeared with a lower percentage at the leukaeob{ests
contrary to the structure (AA) (Tablel) and thaeythare
connected to a modest increase of the homocystdirtbe
same group. These results are in agreement withethdts of
two other researchers [7] — [13].

IV. CONCLUSION

Obtained results showed that the genetic strucilife
specific to the variant MTHFR1 is the most frequantong
muted types at the leukaemic group and that is ected to
the excess of homocysteine in the blood, alsottiuetare CT

TABLE Il

THE HOMOCYSTEINE CONCENTRATION FOR VARIOUS GENOTYPES THE ILL GROUP

AND THE WITNESSES

Open Science Index, Medical and Health Sciences Vol:6, No:3, 2012 publications.waset.org/1286.pdf

The patients The witnesses

gen Homocy gen homocy (umol/L)
(umol/L)
MS AA 8.81+1.69 AA 6.99+0.64
AG 13.12+2.48 AG 7.15+0.92
GG 14+6.31 GG 6.86+4.79
MSR AA 13.83+4.78 AA 6.57+0.80
AG 10.70+2.55 AG 7.35+0.85
GG 9.95+3.35 GG 7.1441.02
MTHFR1 CcC 7.95+2.73 CcC 6.79+0.71
CT 12.20+2.24 CT 7.2340.76
TT 15.78+2.50 TT 7.5543.49
MTHFR2 AA 13.45+3.72 AA 7.28+0.65
AC 12.10+3.15 AC 6.44+0.92
CcC 8.5+0.0 CcC 7.3242.50

n: the genotype;

Homocy: The rate of horat@ige (umol/L)

for the same enzyme and the specific structureaAAAC in
the MTHFR2. In spite of, all the specific genotypesthe
enzyme MS and MSR had a significant increase of
biomarkers to the same group.

This increase can be a cause of the decrease chtthef
homocysteine which is considered as an importantcgoof
methyl’'s radical in the body, these radicals playvexry
important role in the organization of the genic regsion.
Besides, the increase of homocysteine has a rol&DN's
instability what led to the loss of the certain leatide
especially at the marrow cells causing the elongatf the
life’'s cycle of the stem Ilymphatic cells and noteth
differentiation towards other terminal cellular relents of the
blood. Even our results are partial but altogethey show the
presence of a possible genetic relation between
homocysteine and the acute lymphoblastic leukaentiat
opens a new way for the precocious diagnosis «f fhial
disease.
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