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Abstract 
 

Background:  
The transcription factor CCAAT/enhancer binding protein Alpha (C/EBPA) is a myeloid specific 

transcription factor that regulates the balance between cell proliferation and differentiation in 

haematopoietic and non-hematopoietic tissues. C/EBPA plays a major role during the commitment 

of hematopoietic stem cells towards granulocytic and monocytic differentiation. Impairments in 

C/EBPA signalling such as reduced mRNA and protein expression are often observed in human 

myeloid leukemias which may subsequently contribute to leukaemic transformation (Trivedi et al, 

2007). In the last few years, various mechanisms have been suggested through which C/EBPA is 

negatively regulated in certain AML FAB subtypes.  

Objectives: 
Studying the heterogeneity of CEBPA m-RNA expression among different FAB subtypes of newly 

diagnosed AML patients, as a first step in unraveling the impact of newly discovered genetic 

abnormalities on the pathophysiology of AML. 

Patients and Methods:  
Fourty nine AML patients were enrolled in the study, 19(38.8%) males, 30(61.2%) females and 

mean age 32 years (range 2–77). Controls included 20 healthy subjects, 11(55%) males and 9(45%) 

females with mean age 33 years (range 16–59). The diagnosis of AML was established according to 

morphology and immunophenotyping (FAB classification). The quantitative assessment of C/EBPA 

gene expression in AML patients at diagnosis and healthy subjects was performed using RT-PCR. 

Results:  
CEBPA expression levels among the Healthy population and AML patients had an average 

expression of (1.41±1.14 & 0.52±1.13 respectively, p=0.001). The majority of our study population 

(40/49) had Low CEBPA expression levels (range 0.001-0.547). Few (6/49) cases showed 

Intermediate expression levels (range 0.812-1.866) while only 3 cases showed High expression 

level (range 2.828-5.278). Clinically, Low expression subgroup had poor survival rates while 

Intermediate and High subgroups had better outcome. 
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Conclusion:  
 Using real-time PCR we were capable of defining three prognostic subgroups, that is, high, 

intermediate and low CEBPA mRNA expressing patients. Accordingly, CEBPA expression analysis 

should be carried out on a larger cohort prior to treatment to predict AML patient’s outcome. 
 

Keywords: 

AML: acute myeloid leukemia 

CEBPA: CCAAT/enhancer binding protein Alpha 

FAB:French-American-British 
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Introduction 

 
  The transcription factor CCAAT/enhancer binding protein A (C/EBPA) is a 

myeloid specific transcription factor that regulates the balance between cell 

proliferation and differentiation in haematopoietic and nonhematopoietic tissues 

(McKnight et al, 2001). C/EBPA is encoded by an intronless gene and maps to 

human chromosome 19q13.1; C/EBPA is a member of the basic region leucine 

zipper (bZIP) class of DNA-binding proteins (Fuchs et al, 2007). C/EBPA plays a 

major role during the commitment of hematopoietic stem cells towards 

granulocytic and monocytic differentiation (Dahl et al, 2003). A critical role for 

the function of C/EBPA in granulopoiesis was demonstrated in mice harboring a 

disruption of the C/EBPA gene (Wang et al, 1995). These mice show a selective 

early block in granulopoiesis, with the appearance of many myeloid blasts in foetal 

liver and peripheral blood (Zhang et al, 1997). 

 

    C/EBPA mutations have been observed in AML patients with the 

approximate frequency of 5-14% (Shih et al, 2005, 2006). The mutations can be 

largely divided into two common types. First, carboxy-terminal in-frame mutations 

disrupt the basic zipper region that is responsible for the formation of homodimers 

or heterodimers with other C/EBP proteins as well as with transcription factors of 

other families to precisely modulate the transcription of target genes (Lekstrom   

and Xanthopolus, 1998).  
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           Second, amino-terminal frame shift mutations result in premature 

termination of the normal 42 KDa form of the C/EBPα protein while preserving the 

30 KDa form that acts as inhibitor of the C/EBPA p42 mediated transactivation of 

transcription of target genes resulting in induction of proliferation (Zhang et al, 

2004). 

   
           Decreased expression of C/EBPA but not the mutation has been shown in 

patients with granulocytic leukaemias that are associated with translocations 

t(8;21) ,inv(16) or t(15;17) .Derived fusion proteins repress C/EBPA expression. 

Differentiation therapy of some AML types is based on restoring C/EBPα function. 

C/EBPA expression may be a biomarker for early detection of AML and DNA 

modifying drugs such as demethylating agents and/or histone deacetylase inhibitors 

could be used in the treatment (Fuchs et al, 2007).  
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