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Abstract 

 

Background 

Acute Myeloid Leukemia (AML) is one of the most lethal hematological 

malignancies in the whole world, so continuous searching for modalities of 

diagnosis, treatment and prognosis is one of the continuous challenges in 

modern science. DNMT3A gene (DNA methyl transferase 3a) a member of 

epigenetic modifiers family which have such a significant role in DNA 

methylation and the cellular apoptosis and leukomogensis. 

Aim of the work 

To Asses DNMT3A gene in newly diagnosed adult acute myeloid leukemia 

patient. 

Subjects and Methods  
A total of 45 patients with AML were included in the study. They were 

subjected to detailed medical, full clinical and hematological examination, 

and laboratory investigations including; CBC, CRP, peripheral blood smear 

for blasts, Bone marrow aspirate and cytogenetics. 

Results 

The most commonly found within the patient‘s pool was high prevalence of 

DNMT3A expression in AML M4-M5 subtype according to FAB 

classification (French and British classification). DNMT3A gene expression 

was significantly associated with lower response to treatment by 

conventional induction chemotherapy regemin (3+7), Lower overall survival 

(O.S) and progression free survival (P.F.S). 

 Conclusions/interpretation: DNMT3A gene should be included in the 

preliminary work up of AML patients as a prognostic factor. 

 

Key words:  DNMT3A, AML, FAB, CRP, O.S, P.F.S. 
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Introduction 

cute myeloid leukemia (AML) is an aggressive 

malignancy of the bone marrow characterized by 

uncontrolled proliferation of immature myeloid lineage cells. 

This type of cancer usually gets worse quickly if it is not 

treated. It is the most common type of acute leukemia in 

adults (American Cancer Society, 2015). 

AML is not a single disease. It is the name given to a 

group of leukemia that develops in the myeloid cell line in 

the bone marrow. Some years ago doctors from America, 

France and Britain decided to classify AML into eight 

different sub-types based on the appearance of the leukemic 

cells under the microscope. Each sub-type provides 

information on the type of blood cell involved and the point 

at which it stopped maturing properly in the bone marrow. 

This is known as the French-American-British (FAB) 

classification system (Alvi et al., 1990). 

The current World Health Organization classification 

system for AML uses additional information, obtained from 

more specialized laboratory techniques, like genetic studies, 

to classify AML more precisely. This information also 

provides more reliable information regarding the likely 

course (prognosis), of a particular subtype of AML, and the 

best way to treat it. 

A 
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The most important factor in predicting prognosis in 

AML is the genetic make-up of the leukemic cells (Byrd et 

al., 2002). Certain cytogenetic changes are associated with a 

more favourable prognosis than others. This means that they 

are more likely to respond well to treatment, and may even 

be cured. Favourable cytogenetic changes include: a 

translocation between chromosome 8 and 21 t(8;21), 

inversion of chromosome 16; inv(16) and a translocation 

between chromosome 15 and 17; t(15;17) (Haferlach et al., 

2003). Other cytogenetic changes are associated with an 

average or intermediate prognosis, while others still are 

associated with a poor, or unfavourable prognosis. It is 

important to note that in most cases of AML, neither ‗good‘ 

or ‗bad-risk‘ cytogenetic changes are found. People with 

‗normal‘ cytogenetics are also regarded as having an average 

prognosis (Renneville et al., 2013). 

Recent advances in the research of acute myeloid 

leukemia (AML), especially the identification of novel 

genetic mutations, have enabled hematologists to stratify this 

heterogeneous disease entity into distinct subtypes beyond 

the scopes of cyto-morphology and cytogenetics. The 

progress not only brings insight into the pathogenesis of 

AML but also helps refine the treatment strategies for this 

group of patients, Along with the development of whole 

genome sequencing, it is probable that the major genetic 
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aberrations have been almost completely identified (Gaidzik 

et al., 2013). The next stage is to clarify the consequence of 

these molecular alterations, especially for the newly 

identified molecules.Mutations in several newly identified 

genes, such as TET2 and IDH1/2, lead to the aberrant hyper-

methylation signature in AML cells (Yin et al., 2004). 

Collectively, these recent findings strongly suggest a link 

between recurrent genetic alterations and aberrant epigenetic 

regulation, resulting in abnormal DNA methylation statuses 

in myeloid malignancies. 

The DNA methyltransferase 3A (DNMT3A) gene 

mutation is identified by whole-genome sequencing in 

patients with acute myeloid leukemia (AML). DNMT3A 

encodes for the enzyme DNA (cytosine-5) methyltransferase 

3A and belongs to the family of other methyltransferases. 

These enzymes are involved in adding methyl groups to the 

cytosine residue of CpG dinucleotides and thus play an 

important role in epigenetic regulation of genes (Cagnetta et 

al., 2014), but the mechanism of DNMT3A mutation -

associated leukemogenesis was still unknown. Mutations in 

DNMT3A are quite common in AML, occurring in 

approximately 20% of patients (Hartmann et al., 2009). The 

most common mutation is a substitution of the amino acid 

arginine at position 882 (R882) (Shah, 2011). DNMT3A 

mutations often co-occur with FLT3 ITD, NPM1, IDH1, and 


