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الخلاصة
السرطان  منع  مثل  الحيوية   الفعاليات  من  مجموعه  عن  المسؤولة  البروتينات  من  عائله  في  عضو  هو   (53) الورم  بروتين  ان 
والسيطرة على دوره الخلية و الموت المبرمج للخلايا  والاستجابة الى للإجهاد واصلاح  جزيئة DNAوالتعبير الجيني. من اجل 
هذه الاهمية فأن بروتين الورم P53 حضي بدراسة مستفيضه من خلال العديد من الباحثين حول العالم. اظهرت تلك الدراسات 
التي يمكن  الوراثية  التي يمكن ان تكون عرضه للطفرة   codons الوراثية  الشفرات  العديد من  بأن بروتينالورم (53) يمتلك 
ان تقود لظهور العديد الاورام في اجهزه جسم الانسان.ان احد اهم الاماكن المعرضة للطفرة المسؤولة عن ظهور السرطان  هو 
الكودون (72)لأنه يقع على المحور (4) من بروتين الورم P53وهو مكان مرتبط بشكل كبير بالطفرات المؤدية لظهور الاورام. ان 
الكودون (72) يمتلك ثلاثة اليلات  مختلفة وهي ارجنين/ ارجنين و ارجنين/ برولين و برولين/برولين وهذه الاشكال الثلاثة 
ناتجه عن استبدال الارجنين بالبرولين في المنطقة الغنية بالبرولين من بروتين الورم (53).في هذه الدراسة نحاول استقصاء توزيع 
الاشكال الثلاثة للكودون (72) بين  المدخنين من سكان مدينه كربلاء المقدسة ومحاوله معرفه تأثير العديد من العوامل والامراض 
التي تملك بعض الاسس  الجينية (مثل  مرض السكر وارتفاع ضغط الدم) وعوامل اخر￯ مثل العمر ومكان الاقامة والتحصيل 
الدراسي والجنس على انتشار تلك الاشكال. اظهرت نتائج  هذا البحث ان هنالك اليلين فقط  من اليلات كودون (72) الثلاثه 
وهما ارجنين /ارجنين وارجنين/برولين في الحالات التي درسناها. كما اظهرت نتائج البحث ايضا عدم وجود علاقة وثيقه بين اي 
شكل من اشكال الكودون (72) و العوامل التي درسناها. وكانت قيمة معامل الارتباط (R) بين اليلات كودون (72) وبعض 
العوامل المدروسة  وهي كالاتي قيمه معامل الارتباط بين التدخين وتعدد الاشكال تساوي (0.07141)، وقيمه معامل الارتباط 
بين معدل التدخين وتعدد الاشكال تساوي (0.0549-)، وقيمه معامل الارتباط التحصيل الدراسي وتعدد الاشكال تساوي 
(0.10955)، وقيمه معامل الارتباط بين العمر وتعدد الاشكال تساوي- (0.0636)، وقيمه معامل الارتباط بين الجنس وتعدد 

الاشكال تساوي (0.1).

الكلمات المفتاحية
بروتين الورم (35)،تعدد اليلات الكودون (27) والطفرات. 
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Abstract
Tumor protein (53) P53 is a member of family of proteins responsible for many 

processes such as preventing cancer by controlling cell cycle, programmed cell death 
(apoptosis), stress response, DNA repair and gene expression. It’s found that p53 have 
many codons that may be subjected to mutation by many factors and these mutation 
may lead to cancers in many systems of human body.One of most important sites of 
mutation responsible for cancer development is codon (72) because it located on exon 
(4).Codon (72) has three polymorphisms which are R/R, R/P and P/P according to argi-
nine substitution with proline in the proline’s rich area.The present study aimsto study 
the distribution of codon (72)polymorphisms in Kerbala population and impact of many 
risk factors such as smoking, diseases with genetic extension such as diabetes mellitus 
and hypertension in addition to another factor such as age, residency, academic achieve-
ment and gender on polymorphism of codon (72) of p53.Our study showed there is only 
two types of codon (72) polymorphisms has been found in our cases, which are R/R 
and R/P, P/P alleles not found in studied population. The results also revealed that no 
strong association between one type on codon (72) polymorphisms and the studied risk 
factors, such as smoking, diseases with  genetic causation  (such as diabetes mellitus 
and hypertension) and other factor such as  age, residency, academic achievement that 
we are study. The correlation coefficients (r) were as the following; the smoking status/
polymorphism (r=0.07141);education /polymorphism (r=0.10955); age /polymorphism 
correlation (r=-0.0636); and gender /polymorphism (r=0.1).

Keywords
P53, codon (72) polymorphisms and mutations.
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1. Introduction
The relationship between smoking and 

cancer firstly noted by the German physician 
Fritz Linkint in (1929) he found linke be-
tween lung cancer and smoking [1]. This re-
lationship had been studied from many sides 
to discover a possible mechanisms by which 
smoking may cause cancer and these studies 
demonstrated two theories. The first theory 
is the poisons found in cigarette smoke may 
weaken body immune system, making it hard 
to kill spontaneously generated cancer cell.
When this happen cancer cell keep uncon-
trolled growing without being stopped[2].

Thesecond theory, is the poison in tobacco 
smoke may damage or change DNA of cell.
More specifically tobacco smoke is the main 
cause of P53 gene (tumor protein 53) muta-
tion, which is an important gene responsible 
of preventing cancer cell evolving through 
cell cycle arrest [3]. 

 According to the second theory the rela-
tionship between smoking and cancer has 
been developed to include several parts of 
body in addition to lung such as the tongue, 
mouth, throat, nose, nasal sinus, voice box, 
esophagus  pancreas, stomach, liver, kidney, 
bladder, ureter, bowel, cervix, ovary, and bone 
marrow[4].

 The aim of current study is to find the dis-
tribution of particular mutation in P53 gene 
in smokers in comparison with non-smokers 
population of Kerbala city, using molecular 
techniques. Furthermore, the present study 
aims to find out how these mutations are af-

fected by many factors such as smoking sta-
tus, gender, some disease, nationality and 
many other factors.

2. Materials and Methods
One hundred and thirtythree healthy 

peoples,collected from Al-Husain medical 
city and from the College of Pharmacy –Ker-
balaUniversity. Bloodsamples have been col-
lected from both smokers and non-smokers.
The Kerbala city divided to three parts in-
cluding city center, Jazeera and Hydraya in 
addition to Alhusynea and outside Kerbala.A 
full questionnaires were obtained from each 
participants, the questionnaires contains ques-
tions aboutage, sex, present smoking, for-
merly smoking, residency, diseases, national-
ity and academic achievement.Whole bloods 
DNA were extracted using automated method 
described by Bioneer Company usingExipro-
gen kit. 

Polymerase Chain Reaction of P53 Co-
don (72)Polymorphism done to detect the 
presence of codon (72)polymorphisms in the 
blood samples.Amplification reaction mixture 
and agarose gel electrophoresis done as dem-
onstrated byNishino et al., (2014)[5].Agarose 
gel was prepared by dissolving (1.5) g of aga-
rose powder in (100) ml of (1x) TBE buffer 
(pH 8) in boiling water bath. 

The statistical analysis of the obtained data 
was analyzed with Excel software (2010) to 
calculat the correlation of studied factors with 
p53 genotypes. 
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3. Results
The results of current investigation con-

cerning association between p53 codon (72)
allelic polymorphism and risk factors are ex-

plained in the following Tables. TheseTables 
share same result for homozygous P/P allele 
which was zero in all cases of the present 
study.

Table (1): Distribution of P53 codon (72)allelic polymorphism according to smoking status

Total PP n(%)RP n(%)RR n(%)smoking status

5407(33.3)47 (41.96)Smokers

65012(57.1)53(47.3)Non smokers

1402(9.5)12(10.7)Former smokers

133 (100) 0(100)21 (100)112 (100)Total

Table(1) shows that smoking status has no 
significant association with codon (72)poly-
morphisms, so that R/R alleles was (41.9%) 
and (10.7%) in smoker and former smoker re-

spectively while in non-smoker the result was 
(47.3%). The R/P alleles results was (33.3%) 
and (9.5%) in smoker and former smoker respec-
tively and the result in non-smoker was (57.1%).

Table (2): Distribution of P53 codon (72)allelic polymorphism according to gender

Total PP n(%)RP n(%)RR n(%)Gender 
7909(42.8)70(62.5)Male 
54012(57.1)42(37.5)Female 

 (100) 1330(100) 21 (100) 112 (100)Total 

Table(2)presented the association between 
codon (72)alleles and gender which explained 
that results of R/R alleles (62.5%) and (37.5%) 

for males and females respectively and the re-
sults of R/P alleles (42.8%) and (57.1%) for 
males and females respectively.

Table (3): Distribution of P53 codon (72)allelic polymorphism according to job

 Total(%)PP n(%)RP n(%)RR n Job
80(9.5)2(5.3)6 Master degree
370(33.3)7(26.7)30 Housewife
100(19)4(5.3)6 Student
20(0)0(1.7)2 Helpless
220(9.5)2(17.8)20Unemployed
40(0)0(3.5)4 Worker
220(14.2)3(16.9)19Wage earner
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To show the effect of job on co-
don (72)alleles,Table(3) give a clear pic-
ture about this effect. The R/R alleles re-
sults was (5.3%),(26.7%),(5.3%),(1.7%), 
(17.8%),(3.5%),(16.9%) and (22.3%) for mas-

ter, housewife, student, helpless, unemployed, 
worker, wage earner and office job respective-
ly while the results of R/P alleles were (9.5
%),(33.3%),(19%),(0%),(9.5%),(14.2%) and 
(14.2%)  by same arrangement above.

Table (4): Distribution of P53 codon (72)allelic polymorphism according to residency

Total(%)PP n(%)RP n(%)RR nResidency
190(14)3(14)16City center
460(38)8(34)38Jazeera
390(24)5(30)34Hydarya
230(19)4(17)19Alhusynea
60(5)1(4)5Outside kerbala

(100) 133(100)0(100) 21(100) 112Total

The geographic distribution impact on codon 
(72)polymorphisms was explained by Table(4) 
and where Kerbala city divided to three parts city 
center, Jazeera and Hydarya in addition to Alhusy-

nea and outside Kerbala. The R/R alleles results 
were (14%), (34%), (30%), (17%) and (4%) re-
spectively while the results of R/P alleles (14%), 
(38%), (24%), (19%) and (5%) respectively.

Table(5): Distribution of P53 codon (72)allelic polymorphism according to disease status

Total(%)PP n(%)RP n(%)RR nDisease status
840(80.9)17(59.8)67No disease
70(0)0(6.25)7Diabetes mellitus
300(14.2)3(24.1)27 Hypertension
120(4.7)1(9.8)11Diabetes mellitus and hypertension

(100)133(100)0(100)21(100)112Total

Some chronic diseases association with 
codon(72)polymorphism in comparison with 
healthy status was explained by this Table and 
Fig. and the results of R/R alleles were (59.8%) 
for healthy person and (6.25%), (24.1) and (9.8%) 

for diabetes mellitus, hypertension and for dia-
betes mellitus and hypertension respectively 
while the results forR/P alleles were (80.9%) for 
healthy person and (0%),(14.2%) and (4.7%) re-
spectively according to above arrangement.

280(14.2)3(22.3)25Office job
 (100) 133 (100)0 (100) 21(100) 112 Total
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Table(6): Distribution of P53 codon (72)allelic polymorphism according to age

 Total(%)PP n(%)RP n(%)RR n Age
60(4.7%)1(4.4%)5≤ years 15 
450(28.5%)6(34.8%)39years 16-30
520(52.3%)11(36.6%)41 years 31-50 
300(14.2%)3(24%)27 years 51-80 
133(100)021112 Total

Fig. (1): Distribution of P53 codon (72)allelic poly-

morphism according to age. 

The association between the age and codon 

(72)polymorphism shown in Table (5) and Fig. 
(1), the population classified into four groups of 
age and the results were  as the following the R/R 
alleles  (4.4%), (34.6%), (38.8%) and (24%) for 
(15) years, (16-30) years, (31-50) years and (50-
80) respectively while the results for R/P alleles  
was as following (4.7%), (28.5%), (52.3%) and 
(14.2%) for (15) years, (16-30) years, (31-50) 
years and (50-80) respectively. 

Table(7):distribution of P53 allelic polymorphism according to tobacco consumption

TotalPP n(%)RP n(%)RR n(%)Tobacco consumption
77011(52%)66(58.9%)Non smokers
2304(19%)19(16.9%)Heavy smokers
330(100)6(28%)27(24%)Very heavy smokers
13321112Total

Fig. (2): Distribution of P53 codon (72)allelic poly-
morphism according to tobacco consumption

By the Table (2) and Fig. (2) the relation-
ship between the tobacco consumption and 
codon (72)alleles resulted with R/R alleles 
were as the following (58.9%), (16.9%) and 

(24%) for non-smokers, heavy smoker and 
very heavy smokers respectively,the results 
for R/P alleles were (52%),(19%) and (28%) 
for similar arrangement above.

Fig.(3): Distribution of P53 codon (72)allelic poly-
morphism according to education
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Table(8): Correlation coeffi-
cient of several studies risk factors                                                             

with allelic polymorphism of p53 codon (72)

Correlation coefficient Risk factors
-0.0549Tobacco consumption
0.10955Education
-0.0636 Age
0.07141Smoking status
0.14585Gender

4. Discussion 
The p53 protein has many fields to show 

its roles in apoptosis, cell cycle regulation, 
stress response, DNA repair and gene expres-
sion [6]. A three polymorphisms of codon 
(72)have been found around the world which 
are Arginine/Arginine, Arginine/Proline and 
Proline/proline the later one have small per-
centage when compared with the two former 
polymorphisms.This polymorphism resulted 
from the substitution of amino acid arginine 
to proline in the proline rich area of p53 [7]. 

In addition, Iranian researcher tried to find 
out the association between stomach can-
cer and codon (72)polymorphism and they 
showed that the  distribution of P/P polymor-
phism is less than of distribution of R/R and 
R/P polymorphism their  results was (10%) 
for P/P, (36%) for R/P and (54%) for R/R[8].

Furthermore, the fact of low distribution of 
Pro/Pro polymorphism also demonstrated   by 
Japanese study tried to bond pancreatic cancer 
with codon (72)polymorphisms, where the re-
sults showed only (3%) of cases studies is P/P 
alleles in (446) cases (7). The differences of 

distribution in polymorphism may be caused 
by ethnic extension [9]. 

However, the current investigation dem-
onstrated that the percentage of P/P alleles is 
zero the reason behind this result may be the 
number of cases under the study is relatively 
small (133 cases) when compared with other 
studies around the world.  Other researchers 
demonstrated results differ from current study, 
where the percentage of P/P alleles high such 
as [10], the result was (41%) from (142) cases. 
In addition, the results of current investigation 
showed weak association between codon (72)
polymorphisms and studied variables such as 
age, gender, smoking, tobacco consumption, 
residency and diseases.

In addition, the result of correlation be-
tween smoking and non-smoking with co-
don (72)polymorphism were explained by 
Table (1), from this Table  it is obvious that 
the distribution of codon (72)polymorphism 
between smokers and non-smoker is random 
and there is no strong association between 
one type of polymorphisms and smoking sta-
tus these results have been confirmed by other 
studies around the world such as [7], the re-
sults refer to randomly distribution of codon 
(72)polymorphism between control cases , a 
similar results have been noted by Indian re-
searches [11].

In other hand, the association between co-
don (72)polymorphisms and gender showed 
by Table (2), two types of polymorphism are 
distributed randomly between males and fe-
males these results have been confirmed by 
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many studies around world such as [12]. In 
Table (3) the impact of life style throughout 
job on codon (72)polymorphisms were ex-
plained, no one type of job have a strong rela-
tionship with one type of polymorphisms, this 
relationship have not been studies by other 
researchers so there is no result can be com-
pared with current study. By investigation the 
residency of cases  to find out the relationship 
between social life impact on distribution of 
codon (72)polymorphisms so the Kerbala city 
divided to three parts including city center, 
Jazeera and Hydraya in addition to Alhusy-
nea and outside Kerbala. And afew number 
of cases from outside Kerbala and most of 
the cases was from city so this reflect on re-
sults in Table (4) which shows the association 
between residency and codon (72)polymor-
phism, many studies tried to find out the as-
sociation between geographic distribution and 
codon (72)polymorphisms such as [13] the 
geographic distribution linked to some type of 
codon (72)polymorphism attributed to ethnic 
differences. These results confirmed the result 
of current study that lead to absence of P/P 
polymorphism because it done on small scale 
included only the people they lives at Kerbala 
city where, most of the samples taken belong 
to same ethnic groups.  

The results inTable (5) which shows the as-
sociation between some chronic disease such 
as diabetes mellitus, hypertension  and  distri-
bution of codon (72)polymorphisms in com-
parison with healthy individual, because  most 
cases studied by current study was healthy in-

dividual so that the results referred to that there 
is no strong association between codon (72)
polymorphism and disease status, the results 
from other studies such as relationship of co-
don (72)polymorphisms with change in blood 
pressure by Reilinget al., (2012) [14], shows 
that P/P polymorphism have a good relation-
ship with high blood pressure while there is 
no significant correlation between blood pres-
sure and R/R or R/P polymorphisms. The 
correlation between diabetes mellitus and co-
don (72)polymorphism have been studies by 
many researchers [15], when they tried  to find 
out  a role of p53 codon (72)polymorphism 
in the susceptibility to type (2) diabetes in 
overweight subjects. A study in patients with 
cardiovascular diseases the referred to good 
correlation between diabetes with R/R poly-
morphism while no significant correlation 
with P/P or R/Rpolymorphism while there is 
different results similar to current study have 
done by (16), when they studies the correlation 
between coronary artery disease and diabetes 
with codon (72)polymorphisms these study 
shows no significant correlation between any 
polymorphism and diseases.

In addition, Fig. (3) shows the relation-
ship between the codon (72)polymorphisms 
and education because most  cases  of current 
investigation have low level of education so 
the results showed deviation of two type of 
polymorphism  toward this side of chart and 
no one of education level have significant 
correlation with any one of polymorphisms. 
And this variable has not been investigat-
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ed by other researchers yet to compare with 
Kerbalapopulation›s results.

In other hand the association between the 
codon (72)polymorphisms and age explained 
by Table (6), the results shows randomly 
distribution of polymorphism and no one of 
polymorphism have strong correlation specif-
ic age group and such results have been con-
firmed by other researchers around the world 
[12 ,15]. 

Table (7) shows the relationship between 
the codon (72)polymorphism and tobacco 
consumption and the results shows a ran-
dom distribution codon (72)polymorphism 
between nonsmoker, heavy smoker and very 
heavy smokers these results have been con-
firmed by other studies around the world such 
as [7 , 11].  

In Conclusion, according to current study 
results it›s concluded that P53 codon (72)
polymorphismsdistributed randomly accord-
ing to studied risk factors.And the P53 pro-
line/prolineallele›s ratio in Kerabla popula-
tion is low as several other parts of worlds.It is 
not likely that P53 codon (72)polymorphisms 
participate directly in studies diseases in-
cluding (diabetes mellitus and hypertension).
It›srecommended to study the association of 
other polymorphisms in P53 with current risk 
factors and diseases.
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