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Abstract

ABSTRACT

Acute lymphoblastic leukemia (ALL) is the most common pediatric
caner. (XRCC1) plays an important role in base excision and single-strand
break repair, as a scaffold protein that brings together proteins of the DNA
repair complex, and appears to be a candidate for cancer risk. However,
studies on the association between polymorphisms in this protein and cancer
have yielded conflicting results Genetic polymorphisms in this gene may
contribute to the susceptibility to childhood ALL .The most common 3
polymorphisms are at codon 194 (Arg) to (Trp) (Arg194Trp), at codon 280
(Arg280His) and at codon 399 (GIn) (Arg399GIn).. We studied their
effect on 30 ALL patients and 30 healthy controls regarding the incidence,
toxicity and response to treatment using polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP). codon 194 Trp
genetypes were found to contribute a significantly increased risk of ALL by
15 fold (OR=15.5, 95%CI=3.8-63.4,P-value<0.0001).Treatment toxicity
with codon 399 polymorphism showed a favorable outcome than wild type
(p-value 0.04).
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e DNA repair gene

e XRCC1 polymorphisms in childhood acute lymphoblastic
leukemia
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INTRODUCTION

Acute lymphoblastic leukemia (ALL) is a clonal

disease of a Ilymphoblast and the most common
malignancy of all childhood cancers (Bolufer et al.,
2006). The development of this hematologic malignancy
was suggested to arise by a combination of genetic
susceptibility and the environmental exposure early
development in fetal life and infancy (Sinnett et al.,
2000).

The DNA repair system is important to correct
DNA damage induced by carcinogens and by
antineoplastic agents and is critical for the maintenance
of the integrity of genetic material and for the protection
against mutations that may result in cancer. Genetic
polymorphisms in this machinery may result in
interindividual variations in the efficiency of this repair
and may be responsible, at least in part, for greater cell
susceptibility to chromosome breaks induced by
genotoxic agents that would be inadequately repaired,
thus becoming subject to malignant transformation.
These alterations may also lead to changes in the
response of cancer cells to antineoplastic agents,
influencing the activity of these drugs (Batar et al.,
2008).
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X-ray repair cross-complementing groupl (XRCC1)
plays an important role in base excision and single-strand
break repair, as a scaffold protein that brings together
proteins of the DNA repair complex, and appears to be a
candidate for cancer risk. However, studies on the
association between polymorphisms in this protein and
cancer have yielded conflicting results (Huang et al.,
2009).
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Aim of the work

Aim of this study was to evaluate the effect of the

polymorphisms of DNA repair gene (XRCC1) on risk of
childhood acute lymphoblastic leukemia (ALL), and
extended to detect its relation to the disease outcome.
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Acute Lymphoblastic Leukaemia

Acute lymphoblastic leukemia (ALL) is clonal

malignant disease of the bone marrow in which early
lymphoid precursors proliferate and replace the normal
hematopoietic cells of the marrow (Pui et al., 2004). The
leukemic clone may exhibit features of either B-cell or T-cell
commitment. The massive extra-medullary hematogenous
spread categorizes the disease as an aggressive neoplasm but
dramatic advances in its treatment over the past three
decades have changed it from a universally fatal to an
almost curable disease in 85% of cases (Settin et al.,
2007).

Incidence and Epidemiology:

There has been a gradual increase in the incidence
of ALL in the past 25 years (Xie et al., 2003) and now it
is considered the most common childhood malignancy
representing nearly one third of all pediatric cancers, and
about 80% of pediatric leukemias (Ziegler et al., 2005).

Most childhood leukemias are diagnosed under the
age of 8 years, with reports of peak incidences ranging
from 2 years to 5 years, followed by falling rates during
later childhood, adolescence and young adulthood. The
incidence rates raise again, beginning in the sixth decade
and reaching a peak in the elderly (Pui, 2001).

For unexplained reasons, the incidence of ALL is
substantially higher for white children than for black
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children, with a nearly 3-fold higher incidence at 2 to 3
years for white children compared to black children
(Smith et al, 2006). ALL occurs slightly more frequently
in boys than in girls. This difference is most pronounced
for T-cell ALL (Noriko et al., 2006).

Pathophysioloqy:

There are two general mechanisms of leukemia
induction. The first involves activation of Proto-
oncogene or creation of a fusion gene with oncogenic
properties in leukemias, including ALL, chromosomal
translocations occur regularly. It is thought that most
translocations occur before birth during fetal
development (Greaves and Wiemels, 2003). These
translocations may trigger oncogenes to "turn on",
causing unregulated mitosis where cells divide too
quickly and abnormally, resulting in leukemia. There is
little indication that propensity for ALL is passed on
from parents to children (Pui et al., 2004).

The second mechanism involves the loss or
inactivation of gene  where  protein  products
suppress leukemia (tumor suppressor  genes), Loss
of these genes leads to cells progressing through
the proliferation cycle without the necessary brakes
responsible for either repair or apoptosis of damaged
DNA (Pui et al.,, 2004). About 50 tumor suppressor
genes have been described e.g retinoblastoma and p53
gene (Macgregor, 2005). P53 tumor suppressor gene,
one of the most frequently mutated genes in human




