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Abstract

Human papillomavirus (HPV) infections of the high-risk types are strongly linked to the development of cervical carcinoma. The HPV
oncoproteins E6 and E7 are thought to play a crucial role in this process through their interactions with the P53 protein. E6 binds to P53 protein
promoting its degradation. This is considered to contribute to the oncogenesis of HPV-associated anogenital cancer. On the other hand, in HPV-
negative cervical carcinoma, P53 mutations are thought to have a role in the transformation process. In 25 formaldehyde-fixed paraffin embedded
cervical carcinoma tissue samples were evaluated for the presence of HPV-DNA and mutations in exons 5-8 of the P53 gene by single-stranded
conformation polymorphism analysis. Fourteen samples were HPV positive and only 3 missense point mutations were detected. These findings

suggest that other mechanisms independent of P53 inactivation may play a role in the genesis of cervical carcinomas.
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INTRODUCTION

Carcinoma of the uterine cervix is the third most frequent
of the female genital malignancies. In recent years, human
papillomavirus (HPV) has been identified as the etiological
agent involved in the pathogenesis of this cancer [1-2]. Among
more than 70 HPV types reported to date, types HPV 16 and 18
are the most prevalent and are found in more than 40-90% of
primary cervical carcinomas in different geographic regions of
the world [3-4]. These high risk HPVs encode two transforming
gene products, E6 and E7, whose proteins bind to P53 [5-7].
The high-risk HPV E6 oncoprotein targets P53 degradation
through an ubiquitin-dependent proteolysis system [6, 8].

The mechanisms by which these viral proteins inactivate
P53 are distinct. In normal primary cells, the metabolic half-
life of P53 is relatively short, between 20 and 40 min in
most cell types. On the other hand, the level of P53 in HPV-
containing cervical carcinoma cell lines and HPV-immortalized
keratinocytes is generally lower than the level seen in primary
cells and the half-life is decreased [6].

The P53 protein is a nuclear phophoprotein whose function
is classified as a tumor suppressor [9] and has the properties of
a transcriptional activator [10]. The ability of P53 to bind to
specific DNA sequences and to activate transcription indicates
that this protein plays an important role in the regulation of cell
proliferatoin. This gene is frequently mutated in nearly all types
of human cancers [11]. The majority of the studies involving the
P53 gene examined only exons 5-8 in the central DNA-binding
region, where the most commonly identified alterations of the
P53 gene are single base pair substitutions [11, 12].

Several studies have examined the status of P53 in cervical
carcinomas and recent data have suggested that it may have an
important role [10, 13]. Additional studies demonstrated that
P53 mutations occur at higher frequencies in HPV-negative
cervical carcinoma cell lines, but occur rarely in HPV-
positive lines [7, 14]. These findings led to the suggestion that
inactivation of P53 function, either by mutation or by interaction
with the HPV E6 gene product, is central to carcinogenesis in
the cervix [15]. The P53 mutants identified in HPV-positive
anogenital cancers exhibit increased resistance to HPV E6-
directed degradation, suggesting that mutation of P53 may play
a role in the progression of HPV-positive cervical cancer [16].
To further understand the role of this tumor suppressor gene
in HPV-associated neoplasia we performed an analysis of P53
gene alterations in cervical carcinomas from Iran.

MATERIAL AND METHODS

Twenty five formaldehyde-fixed paraffin-embedded cervical
carcinoma tissues were obtained from patients admitted to the
Sadughi Hospital. All 25 samples included in the study were
consecutive samples.

High molecular weight DNA was extracted from the tissue
samples with chelex-100. Most of these tumors were classified
histologically as squamous cell carcinomas [17]. PCR using
generic primers GP 5 and GP 6, which amplify a 150-bp
fragment of the L1 gene from the genital HPV types [18, 19].
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PCR-SSCP ANALYSIS OF P53

Genomic DNA isolated from HPV-negative and HPV-
positive cervical carcinomas was amplified by PCR for each of
exon 5, 6, 7 and 8 so-called “hot-spots” for P53 gene mutations.
Single-stranded conformation polymorphism (SSCP) analysis
of P53 mutations has been previously described [20-23]. The
oligonucleotide primers employed flanked each exon and were
obtained based on genomic sequences deposited in GeneBank:

EXON 5 sense 5-TGTTCACTTGTCCCTGCTT-3 269 bp
EXON 5 antisense 5-CAGCCCTGTCGTCTCTCCAG-3
EXON 6 sense 5-GCCTCTGATTCCTCACTGA-3 182 bp
EXON 6 antisense 5-TTAACCCCTCCTCCCAGAGA-3
EXON 7 sense 5-ACTGGCCTCATCTTGGGCCT-3 173 bp

EXON 7 antisense 5-TGTGCAGGGTGGCAAGTGGC-3

EXON 8 sense 5-TAAATGGGACAGGTAGGACC-3 229 bp

EXON 8 antisense 5-TCCACCGCTTCTTGTCCTGCC-3

DNA (100 ng) was subjected to PCR using, deoxynucleotide
triphosphates (0.2 mM), 10 mM Tris-HCI, pH 8.3, 50 mM
KClL, 1.5 mM MgCl2, 1U Taq DNA polymerase, 2 uM of each
primer, and the following cycling profile: for exons 5 to 8, after
heating for 5 min at 94°C, 40 cycles of 1 min at 95°C, 1 min at
55° C and 45 s at 72° C. A 15-pl aliquot of the PCR products
was diluted with a loading solution (95% formamide containing
0.05% xylene cyanol, 0.05% bromophenol blue and 20 mM
EDTA), denatured at 95° C for 5-7 min and then applied to 5%
nondenaturing polyacrylamide gel containing either 5 or 10%
glycerol. Electrophoresis was performed at 70 volt for 15 hour.
We used DNAs extracted from the following tumors, previously
shown to contain mutations in the P53 gene as positive controls.

RESULTS

HPV distribution in these 25 cervical carcinomas was as
follows: HPV positive 14 (56%) and HPV negative 11. The
DNA extracted from the tumors was subjected to PCR-mediated
amplification of exons 5-8, which cover the coding region that
encompasses most of the described mutations of the P53 gene.
The amplified fragments for each exon were analyzed by SSCP.
One of the HPV positive (7%) had a P53 gene mutation in
exon 7. In addition, two (18%) of the remaining HPV-negative
cancers also had a P53 gene mutation in exon 7 and 5. As a
result, P53 inactivation might be involved in the development
of 76% of the studied cervical cancers.

DISCUSSION

Almost all of human cervical carcinomas harbor HPV DNA
sequences, and the viral E6 and E7 oncoproteins are generally
expressed within these tumors [19]. Evidence that the HPV E6
oncoprotein can bind P53 protein and promote its degradation
suggests one mechanism by which the HPV viruses could
mediate transformation [24-26].

The presence of an HPV sequence in a cell could represent
the loss of the P53 function resulting from either a deletion or
a mutation. If the abrogation of P53 function is really critical to
cervical carcinogenesis, then either HPV infection of P53 gene
mutation could fulfill this requirement. However, discrepancies
are observed when comparing P53 data obtained from cell lines
and clinical samples. It has been reported that HPV-negative cell
lines contain P53 point mutations, whereas in HPV-positive cell
lines, p53 is always of the wild type, suggesting that expression
of E6 would mimic p53 mutations in the latter [6,24,27]. Data
from several studies employing cervical carcinoma samples
have failed to substantiate this, pointing to a small percentage
of P53 mutations in this neoplasm, which occur irrespective of
the HPV status of the tumor [4, 12, 28-29].

Interaction of E6 from high-risk HPVs and mutant forms
of P53 may be rare in vivo and complex to study in vitro. This
apparent contradiction may be explained by E6 and mutated
P53 not being present in the same cells, which is unlikely since
it has been shown that E6 expression in vivo, is not sufficient to
eliminate the P53 protein or that in these tumors P53 complexes
with cellular proteins hindering E6 access to it. These data
indicate that E6-P53 interaction should not be considered the
single mechanism of HPV-medicated transformation [30].

We have screened for P53 gene mutations 25 formaldehide
fix parafin-embedded cervical carcinomas by PCR and SSCP
analysis of exons 5-8, which have been reported to be the most
common sites of mutations in this gene [11]. Of the 3 point
mutations detected, 2 corresponded to missense mutations that
may have implications for protein conformation. Moreover,
these amino acid substitutions map to a region important
for P53 DNA-binding activity, implying an eventual loss of
function. However, functional studies are needed to confirm
this implication.

Also, the following prevalence of HPV was reported for
other different places of Iran: In northwestern Iran as 64%
in year 2006 [31], in Mazandaran province as 78.6% in 2002
[32], for southern Iranian patients as 87.1% in 2003 [33], and
in Tehran as 85.5% in year 2002 [34] and 73% in year 2006
[35]. In fact, it was recently reported that cervical carcinoma
cell lines containing transcriptionally active HPV display
normal P53 transactivating function, including cell cycle arrest
at Gl upon stimulation by genotoxic agents and irradiation.
Absences of P53 mutations in HPV-negative cervical tumors
were reported by Helland et al. who found no mutations in 6
HPV-negative patients [36]. Similar results were reported by
Choo et al. [37]. Recently, these results were confirmed in
larger series of cervical cancers. Kim et al. showed that 2 out
of 136 (1.5%) tumors demonstrated SSCP band shifts [38].
One sample (positive for HPV 18) had a nonsense mutation of
codon 101 in exon 4 from AAA to TAA transversion. Another
(HPV positive for the L1 consensus primer set) showed a point
mutation involving codon 179 in exon 5 changing CAT to CGT
transition. Three specimens negative for HPV did not contain
P53 gene mutations. In another study 64 cases of primary
cervix cancers were analyzed with a screening of the P53 gene
mutations in exons 5 through 9 of this gene. SSCP analysis
showed mobility shifts in 8 cases (6 in HPV-positive cases and
2 in HPV-negatives cases) and sequence analysis confirmed the
results of SSCP [39].

Nakagawa et al. analyzed mutation of the P53 gene in 45
women with cervical carcinomas [40]. P53 mutations were
analyzed by PCR-based SSCP and DNA sequencing techniques.



M. Shanehsazzadeh et al / JABS, 6 (2): 9-12, 2012 11

Point mutation of the P53 gene was detected in 5 of 46 (11%)
cervical carcinomas, 1 of 17 (8%) samples associated with
high-risk HPVs (HPV 16 and HPV 18), and 4 of 27 samples
(15%) with intermediate risk HPVs, whereas no mutation
was found in 2 HPV-negative cases. Levi et al. analyzed the
presence of HPV DNA in a series of 84 paraffin-embedded
penile carcinomas [41]. They also investigated the presence
of P53 mutations in these tumors by immunohistochemistry,
SSCP and DNA sequencing. These data indicate that subsets
of penile carcinomas are etiologically related to HPV and
that an overlapping subset may rise from mutational events in
the P53 gene. The P53 gene regions examined in the present
study represent only a fraction of this gene. However, the vast
majority of known mutations identified in different primary
tumors and cell lines clustered between amino acid residues
130 and 290 [9]. This is a region where the DNA sequence is
highly conserved among several species [42]. Although the
frequency and distribution of these mutations may differ among
cancers from different tissue types, P53 mutations in cervical
carcinoma are localized within this region [43]. Therefore, it is
relatively safe to assume that we probably would have detected
some P53 mutations within exons 5-8 determined the state of
the P53 gene in 20 genital precancerous lesions and carcinomas
[12, 37, 44-45]. Exons 5-9 of the P53 gene were analyzed
by SSCP-PCR and no mutations were detected in any of the
specimens, including the 3 HPV-negative cases. Coexistence of
HPV DNA and a mutated form of P53 may suggest that these
cells were mutated at the P53 locus and then became infected
with HPV. Alternatively, the infection was an initial event
and a point mutation on the P53 gene provided an additional
growth advantage to the cells. In fact, Crooke et al. indicated
that mutations within the P53 gene in an HPV-positive primary
cancer might confer a growth advantage and contribute to the
acquisition of metastatic potential in these cells [46].

The present results may account to the existence of other
tumor suppressor genes whose inactivation or loss of function
is important for cervical carcinogenesis. This is compatible with
the fact that the frequency of P53 mutation reported in these
tumors is low when compared with other cancers. Our results
confirm that occurrence of somatic mutations in the hot spot
region of the P53 gene is indeed very low in HPV-positive
cervical carcinoma.
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