CHAPTER I
INTRODUCTION

Background and Rationale

Acute lymphoblastic leukemia (ALL) is the most common malignancy in children.

It accounts for one-fourth of all childhood @afcefs and approximately 75% of all cases of

childhood leukemia.' ALL is a maligne ._,r ocytes characterized by the
accumulation of immature n-;.p...‘ the, onﬁmese abnormal cells are
arrested in the lymphoblast s way. Aberrations in the
proliferation and differentiatio ‘\\\\\ d"normal hematopoiesis is
suppressed. Patients have#fa cduce: \\- ood cells, leading to anemia,

te many organs, thus

causing enlargement and dysfufction. » -‘ ffom varying degrees of

ALL is a heterogeneous disea < " Diological and prognostic groups.

Diagnosis relies on traditig h'chemical evaluation
of the leukemic blasts.’ ‘1,:: evelopes ) J ant transformation of
a single abnormal progeniu cell that"has Japability to expand by indefinite self-
renewal. In pediatric ALL, therg is evidence that, these events occur in committed
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of mutation in multlpﬂ cell Imeages The.ﬁvents that lead to the process of malignant
transforma@ W%)@rﬂnﬁ mru wq Qrﬁﬁf‘i ﬁ: E}L results
from spontarf@ous mutations that may occur in lymphoid cell of B or T-cell lineage or in
their precursor cells.” There is emerging evidence that the causative mutations may
occur years before the presence of clinical leukemia. During normal lymphoid
development, lymphocyte precursor may be at a higher risk for spontaneous mutation
because of the intrinsically regulated mutagenic activity occurring during the process of

gene rearrangement and the high rate of proliferation in these cells. Many of the



described molecular mutations bear evidence of immunoglobulin VDJ and T-cell
receptor (TCR) recombinase activity. The rearrangement of immunoglobulin and TCR
genes has also been studied as a marker of clonality in ALL of pre-B iineage.7 In most
cases, identical patterns of immunoglobulin and TCR gene rearrangement are observed
in leukemia obtained at diagnosis and relapse. However, the leukemia cells share at
least one identical immunoglobulin gene rearrangement implying a common clonal

¢ o B
origin.

Leukemia transformation 1S, of a single event but rather
the culmination of multiple p es ; _‘ ractions. The causes of
leukemia include geneticg, physi i s causes . Like all human
cancer, ALL occurs as a Cytogenetic
abnormalities have been cluding hyperdiploidy,
translocations, inversions. r : f J P St important aberration is
chromosomal translocation, ‘Ceates £ : Distinct translocations lead to
the activation of proto-oncoge ety ‘ 10N ¢ or-specific fusion proteins.
Chromosomal translocations in tr Al [ earrange the regulatory and
coding regions of a variety of trans l_; . The resultant protein products
can interfere with reg ~_‘—f.-' s that c Jrewith; differentiation, and
x4

survival of normal blood— ert with other classes

i |
of genetic lesions in the m 'step pathways that culminate in felikemic transformation.'*
The most freque ﬁriets o‘ﬁomosomal tran8ldcations in the acute leukemias are
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proteins in the contro of blood cell develop‘nent
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Trans!npnon factors are proteins that bind to regulatory regions and help control

genes that encod

gene expression. The transcription of each gene is controlled by the regulatory region of
DNA, relatively near the site where transcription begins. The regulatory proteins that turn
genes on are known as transcriptional activators or gene activator proteins. This mode
of gene regulation is called positive control, as in negative control by a transcriptional

repressor. The transcription factors can act as either activators or repressors depending



on the exact placement of the DNA sequence they recognize in relation to the promoter
of the target genes. For example, if the binding site for the protein overlaps the
promoter, and interferes with the polymerase binding site, such a factor acts as a

18
repressor.

The most common gene translocation in childhood ALL is between the TEL gene

on chromosome 12p21 and the AML7 gene on chromosome 21g22 (TEL-AML1

control gene expression.19 Se . g pflinvestio have reported that ALL

patients with TEL-AML1 fusiogg@e 0GROSIEN. ' The mechanism that
o\ N oS

underlies this observation Is unifowh Bdoausel SL-AMLT, usion protein can act as
'5\

W
es T he structure of TEL-AML1

a transcription factor and e&n hind

suggests that it retains the abllity yine : ‘ \ jet sequence.22 AML1 is

recognized by the DNA segte 5 H: transcriptional regulatory
region.23 So, the target genes of TEL-AMILA fransc factor also should also have the
DNA sequence 5-TGTGGT-3' on tt _f;};;_p A number of genes have this

region, including Interlquiin=3"(IL=3), T-cell"recep tor gam na'

bl

CR})), Complement

-

receptor type 1 (CR1), %% awon activating gene 1

(RAGT)*,

e UEINENINGANT. ..

frequency of TEL-AML1 translocation in Thai children with ALL is unkno@a. This study
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investigate the role of TEL-AML1 fusion protein functions as a transcription factor that

controls the expression of various target genes.



Research questions
1. Whatis the prevalence of TEL-AML1 among Thai children population ?

2. Do TEL-AML1 positive ALL and TEL-AML1 negative ALL have different

profiles of target gene expression ?

Objectives
1. To determine the prevalence of TEL-AML1 among Thai children population.

Hypotheses
me prevalence of TEL-AML

1. Childhood ALL patigats®a# I h ﬁ, Esame
as other countries /] - ‘*\

2. Target gene expreg8iog positive ALL and TEL-

AML1 negative L fire

Conceptual framework

Translocations genetic whicl tegleukemia
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TEL-AMLT tran J.! ation is common in acute lymphstic leukemia

and &s€vciated with favdieble outcome
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differently express TEL-AML1 downstream genes
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TEL-AML1 positive TEL-AML1 negative
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Study TEL-AML1 role to the target genes
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Determining target gene expression
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negative

positive
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To determine the relationshipsit

expression and target g

1 genes association in TEL-AML1 positive

@\\ gative ALL and all B-precursor ALL
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Operation definition
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Translocation®k a chromosome e}teratlon in wh:oh a whole chromosome or
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chromosome @r segment, the resulting hybrid segregating together at meiosis.

Expected benefit

The prevalence of TEL-AML1 among Thai children population is unknown. This

knowledge would be a direct benefit. Furthermore, when target gene expression is



understood, the relationship between TEL-AML1 and target gene expression can be
elucidated. Because TEL-AML1 is a significant prognostic factor, we can demonstrate a

relation between TEL-AML1 and prognosis.

Research methodology

1. Sample collection

Childhood patients with who were diagnosed by a

hematologist at King,Ch ) 46T ial Hospital and the Children's

- RNA extractio
- cDNA synthesis
- Polymerase chain .._‘.__,_-__'.
- Agarose gel electrop ﬁ#_ 7
3. Data collection’ i
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