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ABSTRACT

HPYV infections particularly the HPV types 16 and 18 have found associated with the mutations of p53 tumor suppressor
gene in oral carcinoma. The present study is aimed to evaluate the role of HPV infections with the commonly found
mutations of p53 gene in oral squamous cell carcinoma. The study includes 113 of control samples from healthy
individuals & 102 of test samples from the confirmed cases of oral squamous cell carcinoma. All the test and control
blood samples were analysed for HPV type 16 & 18 infections and also for the polymorphisms of p53 gene by using PCR-
RFLP method. HPV type 18 infection was not detected in any of the control and test samples. Out of all the cases,
22.55% (23cases) of test samples & 19.47% (22 cases) of control samples were found positive for HPV type 16 infection.
HPV type 16 infections were found more prevalent in the polymorphism of codon 249 at exon 7 of p53 gene in OSCC.
The result suggested that there is a significant association of HPV type 16 infections with the polymorphisms of codon
249 at exon 7 of p53 gene in OSCC.

Keywords: Human Papilloma Virus, tumor suppressor gene, p53 polymorphisms, oral squamous cell carcinoma, PCR-
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1. INTRODUCTION

Oral cancer is the sixth most common cancer
worldwide [1]. It includes a group of neoplasms
affecting any region of the oral cavity, pharyngeal
regions, and salivary glands. The most important risk
factors for oral squamous cell carcinoma are use of
tobacco or betel quid and regular drinking of alcohol
beverages. Apart from that, infection with high risk
human papilloma virus (HPV) genotypes, and a diet low
in fresh fruits and vegetables have also recently been
implicated in the aetiopathogenesis of oral squamous
cell carcinoma [1,2].

However, as not all persons who practice these high risk
habits like tobacco chewing and drinking alcohol will
develop oral squamous cell carcinoma, as OSCC may be
idiopathic, there must be person specific genetic
characteristics and environmental factors which may
cither afford protection against the development of
OSCC or may predispose to or even promote the
development of OSCC. The development of OSCC is a
multistep process requiring the accumulation of
multiple genetic alterations, influenced by a patient’s

genetic predisposition as well as by environmental
influences. Such genetic alterations consist of two major
types: tumor suppressor genes, which promote tumor
development when inactivated; and oncogenes, which
promote development when activated. Tumor
suppressor genes can be inactivated through genetic
events such as mutation, loss of heterozygosity, or
deletion, or by epigenetic modifications [3].

The loss of activity of the p53 protein can be achieved
either by a mutation of the p53 gene [4] or by binding to
the HPV encoded E6 proteins [5]. In oral cancer, both
mechanisms of inactivating p53 may play a role in
carcinogenesis.  Several studies have shown high
frequencies of p53 mutations in HPV-positive oral
cancers, analyzing the relationship between p53
mutations and HPV infection in malignant oral tumors
[6, 7].

The role of HPV in the development of anogenital
cancers has been widely studied, and current evidence
shows that HPV infection is necessary for the
development of most cervical cancers.[8] Approxi-
mately 80-90% of cervical carcinomas contain HPV
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DNA and the predominant or high risk types appear to
be HPV 16, 18 and 33 [9]. HPV E6 and E7 proteins,
consistently expressed in HPV transformed and HPV
positive tumours can exert their oncogenic potential by
inactivating the products of p53 gene [8, 10] and the
retinoblastoma (Rb) gene [11]. In oral malignant lesions
the state of HPV infection has been reported to be as
high as 76% [12], although there are still conflicting
results in infection rate and role of HPV in oral
carcinogenesis.

The most common genetic polymorphisms found in oral
cancer are single nucleotide polymorphism at codon 72
in exon 4, codon 249 in exon 7, 16 bp duplication in
intron 3 and G>A transition in intron 6 that are found
to alter the structure and function of the p53 protein.
Genetic polymorphisms at the gene involved in
carcinogenesis may determine individual susceptibility
of cancer. Storey et al, [13] studied the probable
association between p53 polymorphisms and HPV
associated cervical carcinogenesis. They found that
population homozygous for Arg-72 (arginine) is more
susceptible to develop cervical cancer than heterozygous
population. Another study from eastern India also found
codon 72 polymorphism to be more susceptible to HPV
infection and oral carcinogenesis [14]. Balderas-Loaeza
et al, [15] reported the association of HPV-16 with oral
squamous cell carcinoma and found that carcinogenic
processes are under the influence of HPV-16 in most of
the oral malignant lesions. So the present study is aimed
to evaluate the role of high risk HPV subtypes HPV type

16 and HPV type 18 in oral squamous cell carcinoma.

2. MATERIAL AND METHODS

2.1. Study subjects

This study was approved by the Institutional Human
Research Ethics Committee, Pramukhswami Medical
College, Karamsad. Patients that were histopatho-
logically diagnosed for oral squamous cell carcinoma
were included as test subjects for the study. Control
subjects were the voluntary healthy individuals
genetically unrelated to the patients and had no previous
history of any type of cancer. Informed concern and
brief history of consumption of alcohol and tobacco
chewing habit was taken from all the test and control
subjects.

2.2. Methodology
Blood samples from all the study subjects were collected
in EDTA vacutte and stored at 4°C until analysis. All the

collected blood samples were then processed for DNA
isolation by using HiPurA™ Multi-sample DNA
Purification Kit manufactured by HIMEDIA. Isolated
DNA was analysed for the detection of HPV type 16 &
HPV type 18 and also for p53 genotyping by polymerase
chain reaction followed by Restriction Fragment Length
Polymorphism (PCR-RFLP) method. Exon 4, exon 7,
intron 3 and intron 6 were amplified within which the
polymorphisms fall, using primers as mentioned in
earlier studies [16, 17]. For detection of HPV type 16
DNA were amplified by using the Forward primer:
5’ACC CAG TAT AGC TGA CAG T 3’ and Reverse
primer: 5 CTC GTT TAT AAT GTC TAC ACA 3’.
For detection of HPV type 18 DNA were amplified by
using the Forward primer: 5’ATA GCA ATT TTG ATT
TGT C 3’ and Reverse primer: 5 AAA CTC ATT CCA
AAA TAT G 3’. The PCR products were resolved by
2% gel electrophoresis and 15% polyacrylamide gel
electrophoresis and then visualized after staining with
ethidium bromide.

The result for 16 bp duplication in intron 3 was directly
interpreted from 15% PAGE analysis of the PCR
products. PCR products of intron 3 were result in
either 432 or 448 bp DNA fragments depending on the
presence of 16 bp duplication in intron 3 of template
genomic DNA. Homozygotes for the absence of
duplication (A1/A1) produced band of 432 bp DNA
fragment; heterozygotes produced both the bands of
432 & 448 bp (A1/A2) and homozygotes for the
presence of 16 bp duplication (A2/A2) produced band
of 448 bp DNA fragment.

The PCR product for intron 6 was 913 bp DNA
fragment which was then further digested with enzyme
Ncil (Thermoscientific, Banglore), followed by 15%
PAGE and visualized after staining with ethidium
bromide. Homozygotes for the absence of Necil
restriction site produced band of 563 bp DNA fragment
(A/A); heterozygotes for Ncil restriction site produced
bands of 563 bp, 286 bp and 277 bp DNA fragments
(G/A) and homozygotes for the presence of Ncil
restriction site produced two bands of 286 bp and 277
bp DNA fragments (G/G). All the three types of
individuals mentioned above contained band of 350 bp
DNA fragment due to presence of nonpolymorphic Neil
site in the amplicon. Reproducibility of the assay was
confirmed by repeating the samples two times.

The expected size of the PCR product for codon 72
located in the exon 4 of the p53 gene was 309 bp, which
was  then cleaved by the enzyme BstUl
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(Thermoscientific, Banglore). After being cleaved by
restriction enzyme it gave two DNA fragments having
size of 174 bp and 135 bp according to the presence and
absence of restriction site for the enzyme.

1 2 3 4 5 6 7

268 bp
217 bp

Lane 4 represents 100 bp DNA ladder. Lane 2,3,7 represents HPV
type 16 positive bands qul 7 bp. Lane 1 & 6 represents bandsfor

HPV 16 negative cases. Lane 5 represents positive control of HPV
type 16 DNA.

Fig. 1: HPV type 16 detection by PCR.

1 2 3 4 5

50 v
DNA ladder

158 bp
92 bp

66 bp

42 bp
39 bp

Lane 1 represents 50 bp DNA ladder; Lane 2, 4 represent
homozygous for the presence of restriction site (Arg/Arg) ; Lane 3,5
represent heterozygous for the Arg/ Ser allele at exon 7 of p53 gene.

Fig. 2: Amplified products of exon 7 of p53 gene
after Haelll digestion.

The expected size of the PCR product for exon 7 was
286 base pairs and this fragment was then cleaved by the

enzyme Haelll (Thermoscientific, Banglore) and gave 92
bp, 66 bp, and several small fragments from the 286 bp
DNA product of the PCR reaction as shown in figure 2.
If there is a polymorphism at codon 249, it results in an
uncleaved 158 bp fragment and this feature will be
distinguished from that of normal samples on 15%
PAGE. Absence of the band at 286 bp (full-length PCR
products) provides a control for complete digestion of
the PCR product.

2.3. Statistical analysis

The statistical analysis was done by using SPSS software
version 17. Chi-square was used to analyse categorical
variables and the association between HPV infection and
p53 polymorphisms. Comparisons were made between
different genotypes and P-values less than 0.05 were
considered statistically significant.

3. RESULTS

The present study included 102 cases of oral squamous
cell carcinoma and 113 cases of control or healthy
individuals. As shown in the Table 1, out of 102 cases of
test samples, HPV type 16 was detected in 23 cases
(22.55%) and out of 113 cases of control samples it is
found in 22 cases (19.47%). HPV type 18 was not
detected in any of the test or control blood samples. So,
the present study did not found any association of HPV
type 18 infections with OSCC.

As shown in the Table 2, out of 23 positive cases of
HPV type 16 infections, codon 249 polymorphism in
exon 7 of p53 gene found more prevalent i.e., in 9 cases
(39.13%) as compared to that of in control sample i.e.,
2 cases (9.09%). Other polymorphisms like 16 bp
duplication in intron 3, G>A transition in intron 6 and
codon 72 at exon 4 of p53 gene did not found any
significant association with HPV type 16 infections in
OSCC. Polymorphism of codon 72 in exon 4 of p53
gene found more prevalent i.e., in 10 cases (43.48%)
out of 23 cases positive for HPV type 16 infection
compared to that of only 3 cases (13.64%). But it did
not found statistically significant association with HPV
type 16 infections in OSCC.

Table 1: Prevalence rate of Human Papilloma Virus type 16 & 18 in OSCC

TYPE OF HPV RESULT TEST SAMPLE (n = 102) CONTROL SAMPLE (n = 113)
Positive 23 (22.55%) 22 (19.47%)
HPV 16 Negative 79 (77.45%) 91 (80.53%)
Positive 00 00
HPV 18 Negative 102 113
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Table 2: Association of HPV type 16 with p53 polymorphisms in OSCC

P53 GENOTYPE

POLYMORPHISMS (1_1)* (1_2)* (2_2)* Chi * Value P - value
INTRON 3 Test 16 (69.56%) 05 (21.74%) 02 (08.69%) 0.3113/
16 bp duplication Control 14 (63.64%) 05 (22.73%) 03 (13.64%) 0.905
INTRON 6 Test 04 (17.39%) 10 (43.48%) 09 (39.13%) 0.3113/
G>A Transition Control 05 (22.73%) 08 (36.36%) 09 (40.90%) 0.928
EXON 4 Test 02 (08.69%) 11 (47.82%) 10 (43.48%) 7.3506/
Codon 72 Control 08 (36.36%) 11 (50.00%) 03 (13.64%) 0.026
EXON 7 Test 07 (30.43%) 07 (30.43%) 09 (39.13%) 5.8177/
Codon 249 Control 12 (54.55%) 08 (36.36%) 02 (09.09%) 0.062

*Here in Table 2, 1 = Al at intron 3, A at intron 6, Proline at exon 4 and Arginine at exon 7, 2 = A2 at intron 3, G at intron 6, Arginine at

exon 4 and Serine at exon 7

4. DISCUSSION

Although there have been several studies reported to
evaluate the role of HPV infection in cervical cancer,
oesophageal cancer and oral cancer, the role of this virus
in development of cancer is still not clearly understood.
The present study reported the prevalence of high risk
HPV subtypes in association with commonly found p53
polymorphisms in oral squamous cell carcinoma. HPV
DNAs have been found in various locations in the
human body and there is some certainty that HPV
infections play an important role in carcinogenesis,
especially in genital lesions [18]. As oral mucosa is
covered by squamous epithelium that resembles cervical
epithelium, it is important to investigate the relationship
between HPV infections and oral cancers. Many
researchers have reported frequent association of the
HPYV infections in oral cancers, but the exact nature of
its relationship to oral carcinogenesis still remains
undetermined [19, 20].

The present study analyzed 102 of test blood samples,
113 of control blood samples for the presence of HPV
type 16 and HPV type 18 infections. We did not find
any significant association of HPV infections with oral
cancer risk. From the present study it is found that HPV
infections are important but may not be sufficient to
develop malignancies and that synergistic actions with
other carcinogenic agents may be required. There is also
a question regarding a singular role for HPV infections
in oral carcinomas as few authors reported high
prevalence of HPV infections in a normal control
population also [21, 22].

In population from Eastern India prevalence of HPV
infections is 33.6% [14] as compared to with 67% in
South India [23] & 15% in Western India [24]. The HPV

infection is more prevalent in OSCC in India compared

to 23% of the prevalence in the Japanese population
[25]. However, HPV plays an important role in the
development of OSCC in the Indian population. Nagpal
et al, [14] studied the prevalence of HPV type 16 and 18
infections in OSCC in the population of Eastern India
and found the prevalence of HPV type 16 infection
22.7%, HPV type 18 infection 14.5% and 10% of
prevalence for HPV typel6&18 coinfection. This shows
that HPV type 18 infections is not as prevalent and
significant in the development of oral cancer, which is in
agreement with the present study and in disagreement
with the study of Balaram ez al, [23] in the south Indian
population.

From the present study we found that codon 249
polymorphism in exon 7 of p53 gene is more prevalent
compared to the other commonly found polymorphisms
in OSCC. Previous study by Hamel et al,[26] in head
and neck squamous cell carcinoma cases in Canada
found no association between codon 72 polymorphism
of p53 gene & risk of oral cancer. This is in agreement
with the present study that did not found any significant
prevalence of codon 72 polymorphism of p53 gene with
HPYV infections in OSCC.

4.1. Strength and limitation of the study

The strength of this study is the large sample size and it
includes combined analysis of the four polymorphisms
commonly found in the p53 gene in the high risk
subtypes of HPV in OSCC. However, the issue is still a
matter of controversy. This study has a limited power
and includes the limited population from the Gujarat,
India. So additional studies including larger cohorts and
with different geographical populations with other risk
factors of cancer are warranted to confirm the biological

effect of genetic variation in oral cancer.
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