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Abstract
P53 is Tumor suppressor gene which plays a main role in the genomic integrity preservation, mutation 
in this gene may change the susceptibility of individuals for several viral infections. This work designed 
to evaluate the effectiveness of P53 gene polymorphism (Arg/Pro) in susceptibility to infection with 
Molluscum contagiosum and Human Papillomavirus. Thirty one (31) invasive Molluscum contagiosum 
and 31 invasive Human Papillomavirus cases were studied and compared with 31 matched controls. 
Striking increase in (Arg/ Arg) and (Arg/ Pro) and decrease of (Pro/ Pro) genotype frequencies have 
been observed in MCV and HPV infected patients, by comparing with controls, we didn’t find significant 
relation between this infection and P53 genotypes. By investigate the frequency of mutation (Pro/ Pro 
vs. Arg/ Arg and Arg/ Pro) we found significant increasing of (Arg/ Arg) and (Arg/ Pro) in MCV infected 
patients p=0.023<0.05.we found that the carrying of Arg allele be more susceptible to infect with MCV 
and HPV while Pro/Pro genotype may confer protection against this viruses in our population.
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iNtRODUCtiON
 P53 are tumor suppressor proteins which 
play an important role in regulation of cell cycles, 
maintenance of genomic integrities, and encounter 
of environmental insults and cell apoptosis in 
addition to controlling the innate immunity of 
viral infection by regulate several sensors and 
receptors1. These proteins are encoded by P53 
genes which located in human chromosome17, a 
common single nucleotide polymorphism (SNP) 
located in this gene in codon 72 is the changing of 
CCC coding for Proline to CGC coding for Arginine, 
this polymorphism found in P53 region rich with 
Proline2. The molecular studies expose that the 
variation in 72C allele cause the alternation in 
P53 gene transcription and modification of cell 
apoptotic potential3. 
 HPV human papillomavirus is circular, 
double strand DNA viruses with genome size 8 
Kb have eight proteins-coding genes including 
L1, L2 gene (which coding for the capsid proteins 
or structural proteins) E genes including E1,2,4,5,6,7 
coding for proteins which responsible for viral 
replication, transcription and transformation4. 
HPV belong to Papillomaviridea and over 130 
different kind has been classified according to 
variation in L1 gene5 HPV transmitted directly 
through skin to skin contact either in children or 
through the sexual rote infect skin cells and cause 
benign or malignant wart or skin lesions6. The life 
cycle of HPV starting by entry of impaired skin 
barrier and infect the basal squamous cells and 
stimulate the epidermal cell proliferation, some 
of the viral proteins suppress some mechanisms 
that control the cell cycle, E6 protein bind to P53 
protein, interfere with its function and stimulate 
its degradation7.
 Molluscum contagiosum virus (MCV) is 
a large, double stranded DNA virus,that infect 
epidermal cells (Keratinocytes) causing common 
skin tumor with distinctive intracytoplasmic 
inclusions8. MCV belong to Poxviruses which 
known as common childhood disease that 
infect the skin in different part of body lead 
to produce dome-shaped and flesh-colored 
papules which are self-limiting9. Acanthosis and 
the big keratohyalin granules in addition to lack 
keratohylin granules reactivity to antifilaggrin 
monoclonal antibody suggesting that Molluscum 
contagiosum pathogenesis responsible for the 

abnormality of the epidermal cells differentiation8.
 The main functions of the skin are the 
Protection and defense against several stimuli and 
main function of the skin barrier is the protection 
from entry of microorganisms10. Skin composed 
of two structural compartments: the epidermis 
and the dermis which composed of several 
functionally different cells11. Stratum corneum cells 
(Keratinocytes) produce Filaggrin binding to Keratin 
fibers to form a protective tight barrier which 
prevents the entry of different pathogens12, the 
impair of skin barrier cause several infection mostly 
caused by Herpis virus, Human Papillomavirus and 
Molluscum contagiosum virus13. 
 Since both Molluscum contagiosum and 
Human Papillomavirus infect the skin and cause 
the abnormality of the epidermal keratinocyte 
differentiation during both those viral infection, 
it was conceivable that the P53 gene activation 
or inactivation play a role in MCV and HPV 
pathogenesis.
 Few studies in the Iraqi population have 
evaluated P53 gene polymorphisms and the 
susceptibility to HPV and MCV infections. Thus, 
we investigated the association of P53 R72P SNP 
with the risk of HPV and MCV infections.

MATERIALS AND METHODS
Subjects
 This prospective study involved selection 
of sixty two patients, thirty one patients infected 
with Molluscum contagiosum and other thirty one 
patients infected with Papillomavirus depending 
on the clinical diagnosis by Specialist Physician in 
Department of Dermatology / Margan teaching 
hospital/ Babylon Governorate between august 
2018 to December 2018. The study involved blood 
collection. The blood samples were collected 
(about three ml for each patient) and inserted 
in EDTA tubes which refrigerated until DNA 
extraction.
 This study included control group, thirty 
one people without any history of infection with 
both virus neither Molluscum contagiosum nor 
Papillomavirus, the blood samples from the 
control group were used.
DNA extraction
 The DNA, of each patients and control 
group blood, was extracted by using 200ml from 
whole blood in addition to Favrogene human DNA 
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extraction kit (Promega Co., USA) and following 
the instructions of manufac turer.
DNA Genotyping
 T h e  g e n o t y p i n g  f o r  P 5 3  g e n e 
polymorphism was performed using the PCR 
technique (Polymerase Chain Reaction) and using 
Green master mix (promega), the genotyping of 
P53 R72P gene polymorphism accomplished by 
using the primer pair as previously used in study 
(Giannoudis et.al, 1999)14. Five microliter (5µl) of 
extracted DNA were used in 25 ML PCR containing 
12.5µl green Master mix, 0.8µl of each forward 
and reverse primer (p53arg, Arg) (p53pro, Pro) 
and 5.9µl nuclease free water. The PCR mixer use 
amplified by using this PCR program condition: 
first denaturation 94°C for 2 min, and 35 cycle for 
94°C for 45 sec, 60°C for 45 Sec, 72°C for 30 Sec, 
and the final step 72°C for 180 sec.
Analyzing
 By using Gel electrophoresis the Reaction 
products has been analyzed using the 2% agarose 
gel containing red safe dye. Then the P53 
gene polymorphism was determined by trans-
illuminator. 
Statistical analyses
 T h e  p r o p o r t i o n s  o f  P 5 3  g e n e 
polymorphism and the effectiveness of genotype 

variation were accomplished by comparing the 
genotype and allele frequencies of Molluscum 
contagiosum and Human Papillomavirus patients 
with the control (uninfected) group by using Chi-
square analysis test (p <0.05 consider significant) 
and odd-ratio (OD) test CI 95% using SPSS program 
IPM version 24.

ResUlts
 The genotype of total subjects (31 
patients infected with Molluscum contagiosum, 
31 patients infected with Papillomavirus and 
31 control uninfected group) were analyzed to 
investigate the association between p53 gene 
(Arg72Pro) polymorphism and susceptibility 
for infection with MCV and HPV. We observed 
an amplicon with size (141bp) in patients with 
Arginine homozygote (Arg/ Arg) and (217bp) 
amplicon in patients with Proline homozygote 
(Pro/ Pro) as seen in figure 1 and 2 respectively.
 From analyzing we found the frequencies 
of genotypes as followed: for Molluscum patients 
(26%) has (Arg/ Arg) genotype, (71%) with (Arg/ 
Pro) genotype and only (3%) has (Pro/ Pro) 
genotype, while the results for Papillomavirus 
patients : 16% with (Arg/ Arg) genotype, 74% 
with (Arg/ Pro) genotype and 10% with (Pro/ Pro) 

Fig. 1. Gel electrophoresis for PCR product of P53 gene 
polymorphism (Arginine) M ladder, lane 1, 2, 3, 4, 6, 8, 
9, 12,13,15, 16, 17, 18, 20, 21, 22, 23, 25 positive results 
lane 5, 7, 10, 14, 19, 24 negative results

Fig. 2. Gel electrophoresis for PCR product of P53 gene 
polymorphism (proline) M ladder, lane 1, 2, 3, 4, 5, 7, 
8, 13, 15,18, 19, 23, 24 positive results lane 6, 9, 14,16, 
17, 20, 21, 22 negative results
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Table 1. Allele and genotype frequencies for P53 gene (Arg/ Pro) polymorphisms among Molluscum contagiosum 
positive patients and healthy (uninfected controls)

P53    MCV      Control  P value OD (CI95%)

 no % no %  

Allele  
Arg allele 38 61% 35 56% 0.584 Ref
Pro allele 24 39% 27 44%  0.819(0.4-1.67)
Genotype 
Arg/ Arg  8 26% 11 35% Ref Ref
Arg/ Pro 22 71% 13 42% 0.238 2.3(0.744-7.27)
Pro/ Pro 1 3% 7 23% 0.29 0.19(0.02-1.92)

Arg; Arginine ,Pro; Proline, CI(95%): 95% the confidence interval, OR: Odds ratio, Ref: the references; * : statistically significant.

Table 2. Allele and genotype frequencies for P53 gene (Arg/Pro) polymorphisms amongst Papillomavirus infected 
patients and healthy group (uninfected controls)

P53     HPV     Control  P value OD (CI95%)

 no % no %  

Allele 
Arg allele 33 53% 35 56% 0.718 Ref
Pro allele 29 47% 27 44%  0.878(0.433-1.781)
Genotype 
Arg/ Arg  5 16% 11 35% Ref Ref
Arg/ Pro 23 74% 13 42% 0.06 3.89(1.107-13.68)
Pro/ Pro 3 10% 7 23% 1 0.943(0.169-5.248)

Arg; Arginine, Pro; Proline, CI(95%): 95% the confidence interval, OR: Odds ratio, Ref: the references; * : statistically significant.

Table 3. Mutation frequencies of P53 (Arg/Pro) polymorphisms among Molluscum contagiosum positive patients 
and healthy (uninfected controls)

P53 mutation    MCV     Control  P value OD (CI95%)

 no % no %
  
P53 mutation  30 97% 24 77% 0.023* 4.444(0.7-28.23)
(Arg /Arg, 
Arg / Pro)
Pro/ Pro 1 3% 7 23%  Ref

Arg; Arginine, Pro; Proline, CI(95%): 95% confidence interval, OR: Odds ratio, Ref: the references; *: statistically significant.

genotype. by carful analyzing of previous results 
we found that the genotype Arg/ Pro highly 
increase in patients more than other genotypes 
followed by the Arg/ Arg genotype while the 
Pro/Pro found in less frequencies than other 
genotypes. 
 When these results compared with 
the control group (35% Arg/ Arg, 42% Arg/ Pro 
and 23% Pro/ Pro), we didn’t found significant 

association of allele frequencies between both 
MCV and HPV patients with the control group 
p=0.58, P= 0.718 >0.05 respectively (Arg72 allele 
vs. Pro72 allele OD=0.819, CI (0.4-1.67) as shown 
in table 1, 2. 
 By comparing all genotype of patients 
infected with MCV with the control group we 
found there is no significant association between 
genotypes and MCV infection (Arg/ Arg vs. Pro/ 
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Pro: P=0.29, OD=0.19,95% CI:(0.02-1.92), Arg/ Arg 
vs. Arg/ Pro: P=0.238 OD=2.3,95 %CI(0.744-7.27)). 
Also there is no significant association between 
genotypes frequencies of HPV infected group and 
control group (Arg/ Arg vs. Pro/ Pro: P=1, OD= 
0.943, 95% CI:(0.169-5.248), Arg/ Arg vs. Arg/ Pro: 
P= 0.06 OD=3.89, 95 %CI (1.107-13.68)) Table 1 
and Table 2.
 Also we investigate the mutation 
frequency in P53 gene (Arg 72 Pro) polymorphism 
and their association with increase susceptibility 
to infection with both viruses, for MCV patients 
compared with the control group: (Pro/Pro) 
vs. (Arg/Arg) + (Arg/ Pro): P= 0.023<0.05,OR = 
4.444, CI(95 %): (0.7-28.23) the mutant type are 
significantly increase for MCV patients table 3, for 
HPV patients compared with control group : (Pro/
Pro) vs. (Arg/Arg) + (Arg/Pro): P= 0.16>0.05,OR 
= 1.795, CI(95%): (0.674-4.781) the mutation 
frequency has no significant association with 
susceptibility to infection with HPV table4.

DisCUssiON
 Since the P53 gene polymorphism has 
been identified, several studies investigate the 
effectiveness of P53 gene polymorphism on 
susceptibility to several diseases. The evidence 
of the effectiveness of P53 gene Arg72Pro single 
nucleotide polymorphism for the risk of HPV 
infection is inconsistent, in addition, there is no 
previous study devoted to detect the association 
between P53 gene polymorphism (Arg72Pro) (SNP) 
with susceptibility to infection with Molluscum 
contagiosum and Human Papillo-mavirus. This 
prompted us produce this study to discover the 
association between this SNP and susceptibility 
to MCV and HPV infections.

 In the current study, we found that the 
patients who carrying the (Arg/Arg) genotype and 
(Arg/Pro) genotype have the high percentage that 
the patients who carrying the (Pro/Pro) genotype. 
P53 gene polymorphism may be influenced by the 
different ethnic group14 .
During Molluscum contagiosum infection, MCV 
release growth factor – like polypeptide which 
regulate cell proliferation15. Other study found that 
the MCV genome coding for intracellular defense 
molecule which provide protection against the 
toxic effect from peroxide release through the 
phagocytic leukocytes and prevent apoptosis of 
the infected cells16. HPV release proteins that 
interfere with the P53 gene (tumor suppresser 
gene) and targeting for degradation which is lead 
for loss of P53 mediate apoptosis17. Which that 
demonstrate the abnormality of keratinocyte 
differentiation during both those viral infections.
 Previous study suggested that the P53 
protein containing Arginine are more susceptible 
to elimination by HPV proteins18. Therefore its 
increase HPV infection susceptibility, which that 
explain our results that the majority of patients 
with MCV and HPV infection were carrying the 
mutant allele (Arg/ Arg or Arg/ Pro), suggesting 
that the mutant type increase significantly the 
susceptibility to MCV infection and although we 
didn’t found significant association with HPV 
infection but still the patients carrying of mutant 
allele (90%) more than the normal one (10%), 
suggesting increase the susceptibility to HPV 
infection.
 Several studies examined the relation 
between p53 gene polymorphism and the 
susceptibility to disease but the results of these 
studies are Contradictory, P53 polymorphism 

Table 4. Mutation frequencies of P53 (Arg/Pro) polymorphisms amongst Papillomavirus infected patients and 
healthy group (controls)

P53 mutation    HPV     Control P value OD (CI95%)

 no % no %
  
P53 mutation 28 90% 24 77% 0.16 1.795(0.674-4.781)
(Arg /Arg, 
Arg / Pro)
Pro/ Pro 3 10% 7 23%  Ref

Arg; Arginine, Pro; Proline, CI(95%): 95% confidence interval, OR: Odds ratio, Ref: the reference Allele.
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associated with the HPV infection and development 
of head and neck cancers3, development of 
oral cancer14 and cervical cancer19, In contrast, 
some studies found the opposite result where 
the P53 gene poly-morphism are not associated 
with HPV infections ans lesion progressions1 and 
development of skin cancer20. 

CONClUsiON
 For first time, this result designed 
to detect the relationship between P53 gene 
polymorphisms and susceptibility to infection 
with Molluscum contagiosum and Human 
Papillomavirus. Our results suggesting that p53 
(Arg/ Pro) gene polymorphism contribute to MCV 
and HPV pathogenesis, the mutant type (Arg/ Arg, 
Arg/ Pro genotypes) contribute to increase the 
susceptibility for MCV and HPV infections while the 
Pro/Pro genotype may confer protection against 
such viruses in our population.
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