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INTRODUCTION

FLT3 (Fms-like tyrosine kinase 3) is a receptor tyrosine
Kinase expressed in avariety of human cell line of both myeloid
and B lymphoid lineage (Brasel et al., 1995; Turner et al.,
1996; Gilliland and Griffin, 2002; Steven Knapper, 2007).

It is also expressed a high levels in a spectrum of
hematological malignancies including 70%-100% of AML
(acute myeloid leukemia) of FAB (French-American-British)
subtypes, B precursor cell of ALL (Acute Lymphocytic
Leukemia), afraction of T cell ALL & CML (Chronic Myeloid
Leukemia) in lymphoid blast crisis as well as myeloid sarcoma
(Rasko et al., 1995; Rosnet et al., 1996; Steven Knapper,
2007).

FLT3 gene encodes a 993 amino acid protein in humans and
IS expressed in hemopoeitic cells, placenta, gonads and brain
(Rosnet et al.,, 1993; Ana Marcovic et al., 2005; Steven
Knapper, 2007).

FL is a type | transmembrane (TM) protein that can be
released as a soluble homodimeric protein (Gilliland and
Griffin, 2002). It encodes a 235 amino acid. FL is expressed in
cells of hemopoeitic bone marrow microenvironment including
bone marrow fibroblasts as well as hemopoeitic cell lines of
myeloid and B and T cell lineage (Gilliland and Griffin,
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2002). FL acts in synergy with other cytokines to promote
expansion of hematopoeitic precursors (L evis et al., 2003).

FLT3 ligand was found to have severa functions includes
activation of FLT3, it has a role in immune response and it has

an antitumor effect.

Mutations of FLT3 have been detected in about 30% of
patients with AML and might play an important role in
pathogenesis of AML. Againit is detected in a small number of
patients with ALL and MDS and those patients' tend to have
poor prognosis in both pediatrics and adults (Frohling et al.,
2001).

The expression of mutant FLT3 receptor in marrow cells
result in a lethal myeloproliferative syndrome and preliminary
studies suggest that mutant FLT3 cooperates with other
leukemia oncogenes to confer a more aggressive phenotype
(Leviset al., 2002).

These results suggest that FLT3is an attractive
therapeutic target for kinase inhibitors or other approaches for

patients with mutations of this gene.

Mutations in two hot spots of the FLT3 gene lead to
autoactivation of the receptor. First, internal tandem
duplications in the juxtamembrane region of the receptor
(FLT3/ITD). Second, mutations is the activation loop, which is



located in the second kinase domain. Point mutations, deletions
or small insertions are found at Asp835 (Dirk et al., 2004;
Steven Knapper, 2007).

It have been demonstrated that FLT3/ITD mutations occur
in a subset of patients with myeloid sarcoma. This is of
potential importance because several small molecule inhibitors
of FLT3 have been developed and are currently in early clinical
trials as potential therapeutic agents for AML with FLT3
mutations. (Leviset al., 2003).

FLT3-gpecific antibodies may be useful not only in treating
leukemia patients with FLT3/ITD mutations but also in treating
those with associated overexpression of the wild-type FLT3
dlele. IMC-EB10, as an efficacious and apparently nontoxic
FLT3 inhibitor, especidly those for whom cytotoxic
chemotherapy has failed or those who are too old for more
intensive treatment regimens, such as bone marrow

transpl antation.

Moreover, anti-FLT3 antibody-based therapy may have
synergistic effects when combined with other therapies, such as
cytotoxic chemotherapy (Prewett et al., 2002; Yiwen et al.,
2004).



Aim of work

The am of this work is to elucidate the role of FLT3
mutation in hemopoeisis and leukemia regarding pathogenesis,

prognosis and treatment.



THE ROLE OF FLT3IN HEMOPOEISIS
AND LEUKEMIA

FLT3 (FMS-ike tyrosine kinase 3) is a Receptor Tyrosine
Kinase (RTK) which is expressed by immature hemopoeitic
cells and is important for the normal development of stem
cells and the immune system. FLT3 is also known as FLK-2
(Fetal liver kinase-2) and STK-1 (Human stem cell kinase-1),
FLT3 was cloned independently by 2 groups in 1991
(Mathews et al., 1991; Rosnet et al.,1991a; Rosnet et al.,
1991b; Gilliland and Griffin, 2002; Steven Knapper, 2007;
Kyu-TaeKim et al., 2007).

FLT3 has a strong sequence similarities with other
members of class Ill receptor tyrosine kinase (RTKIII), a
receptor family including FMS, FLT3 PDGFR, KIT which are
characterized by an extracellular domain comprised of 5
immunoglobulin like (Ig-like) domains, a juxtamembrane
domain and 2 kinase domain (KD5) interrupted by a kinase
insert (Rosnet et al., 1993; Agneset al., 1994; Gilliland and
Griffin, 2002; Steven Knapper, 2007).



