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INTRODUCTION 
 
Leukaemias are very heterogeneous diseases with respect to 
clinical features and acquired genetic alterations. The etiology 
of Leukaemia as appears to be multi-factorial, including
inherited mutations in DNA, and exposure to ionizing 
radiation, or to chemicals like benzene or cytotoxic therapy. 
Exposure to these carcinogens may cause DNA damage at the 
level of hematopoietic progenitors and develop leukemia; 
however, the majority of cases likely involve genetic 
variations with a high-risk phenotype (Wengl 
P53 tumor suppressor gene, located on short arm chromosome 
17p13, is one of the most commonly mutated genes in all types 
of human cancers (He et al., 2011; Chen et al
protein is a transcription factor that regulates the expression of 
a wide variety of genes involved in cell cycle arrest and 
apoptosis in response to genotoxic or cellular stress 
(Donehower and Bardley 1993; Ko and Prives, 1996
arrest or cell death prevents damaged DNA from being 
replicated suggesting important role played by P53
maintaining the integrity of the genome (Lane and Benchimol, 
1990). The loss of functional P53 during tumorogenesis likely 
to represent an essential step in the switch 
phenotype that was displayed by aggressive tumors (
et al., 2007). Several polymorphisms have been identified 
within  P53 gene,  both  in  non-coding  and  
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ABSTRACT 

The aim of this was to investigate the association between P53 exon 4 codon
and chronic lymphoid leukaemias. A total of 77 subjects were enrolled in this study, 32 with acute 
lymphoblastic leukaemia, 15 with chronic lymphocytic leukemia
control group. Genomic DNA was extracted from patients’ blood 
analyzed for determination of P53 exon 4 codon 72 genotypes using
reaction (AS-PCR). The results showed that, the genotype Arg/Pro was the most frequent (75%) in 

ients with ALL, followed by the genotype Arg/Arg (19%), and Pro/Pro (6%). Also in patients with 
CLL the genotype Arg/Pro was the most prevalent (67%), followed by Arg/Arg (27%), and Pro/Pro 
(6%). In healthy control the Arg/Arg genotype was the most frequen
Arg/Pro (17%), and Pro/Pro (3%). There was a significant association between the Arg/Pro genotype 
and both ALL (OR: 4.5, CI: 1.97-10.27, P .value: 0.000) 
P.value:0.001). In conclusion, Arg/Pro genotype might confer increased risk for development of 
and CLL. 
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(Olivier et al., 2002). A common polymorphism occurs at 
codon 72 of exon 4, with two alleles encoding either arginine 
(CGC) or proline (CCC) (Zhang 
nucleotide polymorphism appear to be different both 
biochemically and biologically (
et al., 2000). The arginine (Arg
of P53 to locate to mitochondria and induce cellular death, 
whereas proline allele (Pro 72) exhibits a lower apoptotic 
potential and an increased cellular arrest in G1 of the cell cycle 
(Bergamaschi et al., 2004).
reportedly associated with cancer susceptibility. The 
distribution of the three genotypes (Arg/Arg, Arg/Pro and 
Pro/Pro) depends largely on the ethnic composition of the 
studied population (Omori et al
concerning with the relation between p53 gene polymorphism 
with cancers of the stomach, lung, breast, ovary, oral
and leukemia showed conflict results
Wang et al., 1999; Boroujeni1 
2004; Li1 et al., 2002; Tandle1 
2012; Jiang et al., 2010). In this context, we conducted a case
control study to examine the association between P53 exon 4 
codon 72 Arg/Pro genotypes and the risk of acute and chronic 
lymphoid leukaemias among Sudanese patients.
 

MATERIALS AND METHODS
 

Study population 
 
A total of 47 Sudanese leukaemic patients admitted to
Radiation and Isotopes Center of Khartoum (RISK) during the 
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period from July to September 2013 were enrolled in this 
study, 32 patients (31 male and 1 female) with Acute 
Lymphoblastic Leukemia (ALL) and 15 (13 male and 2 
female) with Chronic Lymphocytic Leukemia (CLL). In 
addition, 30 healthy individuals were used as a control group. 
 
Sample collection and DNA extraction 
 
Blood samples were collected from all patients and control 
group in Ethylene Diamine Tetra Acetic Acid (EDTA) and 
genomic DNA was extracted by salting out method.   
 
Polymerase Chain Reaction (PCR) 
 
Analysis of the P53 exon 4 codon 72 genotype was performed 
by Allele-Specific PCR (AS-PCR). The primer sequences used 
were as follow:  
 
Pro specific primers:  
 
Sense primer: 5' GCC AGA GGC TGCTCC CCC 3' 
Antisense primer: 5' CGT GCAAGT CAC AGA CTT 3' 
 
Arg specific primers:  
 
Sense primer: 5' TCC CCC TTG CCG TCC CAA 3' 
Antisense primer: 5' CTG GTG CAG GGG CCA CGC 3'.  
 
PCR reaction mixture of 20 μl was prepared for each sample. 
It consists of 3 μl of genomic DNA, 0.5 μl of each primer, 4 μl 
of “5X FIREPoL” ready to load master mix (SOLIS 
BIODYNE, ESTONIA) and 12 μl distilled water. 
Thermocycling conditions for Arg allele include initial 
denaturation at 94⁰ C for 3 minutes followed by 35 cycles of 
denaturation at 94°C for 30 seconds, annealing at 60.0°C  for 
30 seconds and extension at 72°C for 30 seconds, followed by 
a final extension at 72°C for 5 minutes.  Thermocycling 
conditions for Pro allele were similar to Arg allele except that, 
annealing temperature was 54°C. After amplification, PCR 
products and 50 bp DNA ladder (SOLIS BIODYNE, 
ESTONIA) were run on 3% agarose gel containing ethidium 
bromide and identified under UV transilluminator using gel 
documentation system (SYNGENE, JAPAN) 
 
Statistical analysis 
 
Data of this study was collected by structured interview 
questionnaire and from patients’ medical files, and analyzed 
using Statistical Package for Social Sciences (SPSS). 
Frequencies of different genotypes were calculated, and 
correlation of genotypes with study groups was calculated by 
Chi-square test. The Hardy–Weinberg equilibrium was tested 
by a goodness-of-fit X2 test to compare the observed genotypic 
frequencies in normal individuals to the expected genotypic 
frequencies calculated from the observed allelic frequencies. 
 
Ethical considerations 
 
This study was approved by RICK and faculty of medical 
laboratory sciences, Al Neelain University, and informed 
consent was obtained from each patient before sample 
collection. 

RESULTS 
 
A total of 47 Sudanese patients were enrolled in this study, 
32(68%) with ALL and 15(32%) with CLL. 31(96.8%) of 
patients with ALL were males and 1(3.2%) was female. Of 
those with CLL 13(86.7%) were males and 2(13.3%) were 
females. Further 30 healthy individual were included as a 
control group. Genotyping of P53 exon 4 codon72 was 
performed by AS-PCR. As shown in figure (1) the size of the 
amplified fragment of Pro allele was 177 bp; whereas Arg 
allele demonstrated a 141 bp fragment. The genotype Arg/Pro 
was the most frequent (75%) in patients with ALL, followed 
by the genotype Arg/Arg (19%) and Pro/Pro (6%). Also in 
patients with CLL the genotype Arg/Pro was the most 
prevalent (67%), followed by Arg/Arg (27%) and Pro/Pro 
(6%). In healthy controls the Arg/Arg genotype was the most 
frequent genotype (80%), followed by Arg/Pro (17%) and 
Pro/Pro (3%). There was a significant association between the  
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Figure 1. PCR amplification of the TP53 codon 72 sequences. 
PCR products were electrophoresed through a 3% agarose gel 
from genomic DNA from  (A) Arg allelefrgment (B) Pro allele 

fragment 
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Arg/Pro genotype and both ALL (OR: 4.5, CI: 1.97-10.27, 
P.value: 0.000) and CLL (OR: 4.0, CI: 1.7-9.6, P.value:0.001). 
Arg allele frequencies were 0.56 in patients with ALL, 0.60 in 
patients with CLL, and 0.88 in control group; while Pro allele 
frequencies were 0.44 in patients with ALL, 0.40 in patients 
with CLL, and 0.12 in control group. However, a significant 
deviation from the Hardy–Weinberg equilibrium was observed 
in patients with ALL (X2= 8.79, df=2 and P=0.012) but not in 
patients with CLL (X2= 2.3, df=2 and P= 0.32) and control 
group (X2= 1.09, df=2 and P= 0.58). 
 

DISCUSSION 
 

A common polymorphism in TP53 gene, unique to humans is 
located within the proline rich region of TP53 gene at codon 
72 in exon 4 and encodes protein either with proline or 
arginine (Zhang et al., 2003).  A recent study demonstrated the 
influence of TP53 codon72 polymorphism on DNA repair 
capacity indicating that TP53 72 Pro variant activates several 
TP53 dependent target genes involved in DNA repair more 
efficiently than the 72 Arg variant expressing cells (Siddique 
et al., 2005). It has been suggested that the TP53 codon 72 
polymorphism may influence expression of the TP53 gene 
since the substitution occurs within the TP53 transactivation 
domain (Gottlieb and Moshe, 1998; Wang et al., 1999).  In this 
study, we examined the prevalence of P53 codon 72 genotypes 
in Sudanese ALL and CLL patients with comparison to control 
group. Our results showed that Arg/Pro genotype was the most 
common among patients with ALL and CLL followed by 
Arg/Arg and Pro/Pro consequently. In control group Arg/Arg 
was the most common genotype, followed by Arg/Pro and 
Pro/Pro consequently. There was a significant association 
between the Arg/Pro genotype and both ALL (OR: 4.5,                 
CI: 1.97-10.27, P .value: 0.000) and CLL (OR: 4.0,                
CI: 1.7-9.6, P.value: 0.001).  
 
The results of many studies concerning with the association of 
P53 Arg/Pro polymorphism in haematological and non-
haematological malignancies in different populations showed 
conflict results. Dunna et al., 2012 studied the association of 
P53 codon 72 polymorphism with acute leukemia and reported 
that Arg/Pro genotype was the most common in both patients 
and controls, also they didn't found a significant correlation 
between Arg/Pro genotype and ALL. Another study by Sturml 
et al., 2005 reported that in patients with B-CLL Arg/Arg was 
the most common followed by Arg/Pro and Pro/Pro. Molecular 
epidemiological studies conducted on patients with non-
haematological malignancies showed that Pro/Pro genotype 
has been associated with increased susceptibility to stomach 
cancer and lung cancer (Yi and Lee, 2006; Wang et al., 1999). 
However presence of Arg/Arg genotype has been associated 
with increased susceptibility to cervical cancer and ovarian 
cancer (Agorastos et al., 2004; Li1 et al., 2002). Presence of 
Arg/Pro genotype has been associated with increased 
susceptibility to breast cancer (Boroujeni1 et al., 2012). On the 
other hand the association of the P53 genotypes with 
susceptibility to oral cancer was not observed. These variations 
in these studies could be related to the ethnic variations as 
these studies included patients from different populations 
(Omori et al., 2004; Tandle1 et al., 2001). In the present study, 
arg allele frequency was 0.56 in patients with ALL, 0.60 in 
patients with CLL, and 0.88 in control group. Pro allele 

frequency was 0.44 in patients with ALL, 0.40 in patients with 
CLL, and 0.12 in control group.  These findings consist with 
the fact that, the arginine (Arg 72) allele increases the ability 
of P53 to locate to mitochondria and induce cellular death, 
whereas proline allele (Pro 72) exhibits a lower apoptotic 
potential and an increased cellular arrest in G1 of the cell cycle 
(Bergamaschi et al., 2004). This more supported by our 
finding that, a deviation from Hardy- Weinberg equilibrium 
was observed in patients with ALL. Studies carried out in 
Sudan concluded that P53 Arg/Pro polymorphism has different 
pattern of frequency in different types of cancer among 
Sudanese patients (Eltahir et al., 2012). 
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