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1-Introduction and Aim of the Work,

The acute leukemias are a heterogenous group of neoplasms that affect
hemopoietic stem cells. Acute leukemias are broadly classified into non lymphoid
(commonly referred to as myeloid) and lymphoid based on the cell of origin.
Myeloid and lymphoid leukemias differ from one another with regard to clinical

presentation, course and response to therapy (Greer et al., 2007).

Molecular analysis of the common genetic alterations in leukemic cells has
contributed greatly to our understanding of the pathogenesis and prognosis of acute
leukemias (Gilliland and Tallman, 2002).

Response to therapy in acute leukemia is ultimately linked to the expression
of genes that control cellular drug sensitivity and propensity to apoptosis. The
discovery of such genes is important because it could provide a means to enhance

classification systems based on relapse hazard (Zaza et al., 2005).

Apoptosis is an active biologic mechanism leading to programmed cell
death. A tight regulation is required in biologic systems to ensure delicate balance
between life and death. The loss of apoptosis may result in a variety of diseases,

including cancers (John, 2000).

During the last decade, a complex network of proapoptotic and antiapoptotic
proteins, which strictly regulate apoptotic pathways have been identified (Zhang
et al., 2004). Studies investigating the expression of these molecules in acute

leukemia have demonstrated that the expression of proapoptotic or antiapoptotic




Introduction and aim of the work,

regulatory molecules varies depending on the types of leukemia and individual
patient's characteristics (Prokop et al., 2000; Wrzesien-Kus et al., 2004). These
differences can be potentially important for the prediction of the response to
treatment (Prokop et al., 2000).

The inhibitor of apoptosis proteins (IAP family proteins) are known to
inhibit apoptosis induced by a variety of stimuli (Nachmias et al., 2004). They are

cellular factors that act on initiator and effector caspases (Vucic et al., 2000).

The IAP family inhibit caspases which are a group of cysteinyl proteases
with substrate specificity for aspartic acid at the P1 C-terminal site through two
distinct mechanisms. The first is through a direct interaction between IAP and
caspases, while the second is through really interesting new gene (RING)-
dependent ubiquitination and proteosomal degradation of caspases (LeBlanc,
2003).

Livin is a relatively new member of the IAP family and had been initially
associated with the development of malignant melanoma (Kasof and Gomes,
2001). More recently however, it has been found that livin is also expressed in
additional cancers, including leukemias, bladder cancer, and different forms of

lung cancer (Qiuping et al., 2004).

Livin has been shown to antagonize both the death receptor and
mitochondria - based apoptotic pathways through the inhibition of caspases 3,7 and
9 as well as the participation of c-Jun N terminal kinase 1 (JNK 1) (Kasof and
Gomes, 2001).
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Therefore, livin expression has been regarded as poor prognostic marker in
malignancies, however only a limited number of studies are available to date. Thus
the clinical relevance of livin expression is still controversial in different types of

malignancies.

The ultimate goals of the current study was to evaluate the gene expression
of livin in acute myeloid leukemia (AML) and acute lymphoid leukemia (ALL)
and correlate it to other prognostic factors in both types of leukemia as well as to
determine the potential role of livin expression as a prognostic marker in order to
achieve a more refine risk-oriented treatment stratification with intensification of

therapy in those patients prone to resistance and/or relapse.
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2.1 The acute leukemias

Acute leukemias are a heterogeneous group of malignant diseases of
hematopoietic progenitor cells with different molecular genetic abnormalities,
clinical characteristics, and variable outcomes with currently available treatments
(Gilliland and Tallman, 2002).

2.1.1 Etiology

The etiology of leukemia remains rather unclear. lonizing radiation is a
known cause of leukemia in humans. Other suspected risk factors include
pesticides; medical conditions such as infectious mononucleosis, autoimmune
diseases, immunodeficiency and tonsillectomy. Except for Human T-cell
Lymphotropic Virus Type 1 (HTLV-1), a rare type of leukemia, no viruses or
infections have been implicated in the etiology of leukemia. Adult leukemia has

been associated with working in the chemical industry (Olufemi et al., 2003).

2.1.2 Epidemiology

Age-specific incidence of AML rises linearly after age 40 with a median age
of approximately 65 years. Most cases are sporadic, but congenital disorders such
as Fanconi's, Bloom's, Down's, Kostmann's, and Diamond-Blackfan syndromes
can increase the relative risk of developing AML (Scheinberg et al., 2001). Risk is

also increased in individuals with acquired hematologic disorders including the




