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ABSTRACT

Objective: To isolate and construct a cloning vector
containing the human papillomavirus (HPV)16-E7
gene as a target for application as a DNA vaccine.

Methods: The study was performed in 2005 in
Iran. The E7 gene, one of the most important HPV
oncoproteins and a target molecule for therapeutic
vaccines, was amplified by polymerase chain reaction
(PCR). The PCR product was cloned into a suitable
cloning vector and confirmed by colony-PCR,
restriction enzyme analysis, and sequenced.

Results: The desired plasmid was sequenced and
indicated 99% homology with those mentioned in

the Genbank.

Conclusion: The Iranian HPV16 E7 gene sequence is
very similar to other sequences in the Genbank, and
it can be used as a candidate gene in a therapeutic
vaccine for Iranian patients with cervical cancer.
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Human papillomaviruses (HPVs) are DNA viruses
with small circular genomes that cause epithelial
hyperplasias ranging from benign papillomas (warts)
to premalignant lesions that can progress to squamous
cell carcinomas."” There are over 100 different HPV
types, approximately 40 of which specifically infect
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anogenital tract mucosa.>® These HPVs are classified
as low risk, intermediate risk, and high risk, depending
on the clinical prognosis of the lesions they cause.”®
High-risk HPVs, including HPV-16 and HPV-18,
are associated with squamous intraepithelial lesions
that can progress to cervical carcinomas.”® High-risk
HPV E7 oncoproteins target tumor suppressor protein
(pRB) such as retinoblastoma,”'® at a higher efficiency
than in low-risk HPV E7 proteins.'" Interaction of E7
with hypophosphorylated pRB causes the disruption of
growth-suppressive pRB-E2F complexes,>'? promoting
G1-S cell cycle transition. Studying the high risk HPV
early genes E6 and E7 has been of the central interest
in related science and cancer studies. These genes are
required for the maintenance of cellular transformation
and constitutively expressed in the majority of precancer
tumor cells. In this study, paraffin-embedded cervical
cancer DNAs were extracted and identified for HPV
positive samples by polymerase chain reaction (PCR).
Human papillomavirus 16 (HPV16) genotyping was
performed using specific primers and an HPV16 positive
sample was used for E7 gene amplification. The purified
E7 gene was cloned in pTZ57R/T vector (Fermentas)
according to the manufacturer’s instructions. To
confirm HPV16-E7 open reading frame, it has been
sequenced and published in GenBank (Accession No.
DQ 323401). The aim of this study was isolation and
construction of an expression vector containing the

HPV 16-E7 gene as a target for DNA vaccine.

Methods. The study was performed in August 2005,
in Tarbiat Modares University, Tehran, Iran, however,
the samples were prepared from the archival tissue
stored at the archival bank of the Cancer Research
Insticute (Imam Khomaini Hospital, Tehran, Iran).
Five different blocks of genital specimens were collected
from women with histological diagnosis of high grade
intraepithelial lesions. The blocks were sectioned (20 pm)
and subjected to DNA extraction.
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The DNA extraction from formalin-fixed and
paraffin embedded tissues. Deparaffinisation was carried
out by xylene/ethanol. Briefly, 1000 pl xylene was added
to 20 pm sections, agitated, heated for 15 minutes at
37°C and then spun at 10500 g for 15 minutes. The
supernatant was removed and the fresh xylene was
added. These steps were repeated 2 times. Two identical
washes with 100% ethanol for 30 minutes in 37°C were
carried out and spun at 10500 g for 15 minutes. It was
subjected to air drying before digestion.'!'* Digestion
was performed by adding, 150 pl of digestion buffer
(Tris-Cl 100 mM pH=7.5, Tween 20 0.05% and
proteinase K 3 pl of 10 mg/ml (Fermentas) to each tube
and digested for 3 hours at 55°C, with gentle agitation
several times. Proteinase K was inactivated at 92.5°C
for 10 minutes.">' Purification of the desired DNA
was carried out by the phenol/chloroform method.
After gentle agitation in 150 pl phenol/chloroform
(1:1) mixture, samples were spun at 10500 g for 15
minutes. The upper phase was removed to another tube
and this step repeated 2 times. After centrifugation, the
upper phase was collected and added to 360 pl 100%
ethanol: 0.03 M sodium acetate gently mixed and
placed at -20°C for 2 hours. The precipitated nucleic
acid was pelleted by centrifugation at 10500 g for 15
minutes, washed twice with 70% ethanol and air dried.
The dried samples were resuspended in 30 pl sterile
distilled water for further use.”

Polymerase chain reaction DNA amplification.
The successful DNA extraction was assessed by PCR
amplification ofa260bp fragmentof B-globin gene using
the published primers.'® The GH20 and PCO4 (primers
GH20 forward 5'- GAAGAGCCAAGGACAGGTAC
-3' PCO4 reverse 5'-CAACTTCATCCACGTTCACC
-3'), 2 ul DNA sample, 1.5 mM MgCl2, 0.2 mM each
dNTP, 5 pmol each primers and 1 u Taq polymerase
(Cinagen, Iran). Amplification was carried out for 35
cycles (94°C for 30 seconds, 55°C for 45 seconds, 72°C
for 45 seconds) after an initial denaturation step of 94°C
for 5 minutes, on a Techne Thermal Cycler. The cycles
were followed by a 5 minutes extension at 72°C, and
the PCR product was visualized on a 1.5% agarose gel
by ethidium bromide staining and UV photography.
The L1 region of HPV genome was detected by PCR
using the consensus primers MY09/MY11," designed
to amplify a segment of approximately 450 bp of the
L1 gene of most genital HPV types. The PCR mixture
consisted of 50 pmol each primers, 2 pl DNA sample,
1.5 mM MgCI2, 0.2 mM each dNTP, and 1u Taq
polythermase (Cinagen, Iran). Amplification was
carrried out for 35 cycles such as 3-globin gene PCR.
The HPV16 genotype was determined by PCR using
forward primer GTCAAAAGCCACTGTGTCCT and
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reverse primer CCATCCATTACATCCCGTAC. Each
reaction was subjected to 30 amplification cycles using
thermocycle-step parameters of 94°C for one minute,
56°C for 30 seconds, and 72°C for one minute, after
an initial denaturation step of 94°C for 5 minutes. An
additional 5 minutes was included at the final 72°C
elongation cycle. The PCR reaction was prepared
as described previously.”® The HPV16 E7 ORF was
obtained by PCR amplification using forward primer
5'- ACACGAGAATTCACCCAGCTGTAATCATGC
- 3, and reverse primer 5'-
CCACGATCTGCCTCTAGAGATTATGGTTTCTGA
- 3'. The forward and reverse primers contain EcoR I
and Xba [ sites. The resultant fragment was 342 bp. The
amplification program was the denaturation step in 94°C
for 5 minutes, 35 cycles of 94°C for 30 seconds, 66.5°C
for 45 seconds, 72°C for 45 seconds, and a final 72°C
elongation step for 10 minutes.

Construction of the cloning vector containing the
E7 gene. The resultant 342 bp HPV16E7 PCR product
was inserted into the PTZ57R cloning vector. Colonies
containing the plasmid were obtained by transformation
of Escherichia coli (E.coli) DH5a bacteria as a host. The
target colonies were selected by blue-white screening
using IPTG, X-gal and then confirmed by colony-PCR,

restriction enzyme analysis and sequencing.

Results. To check the quality of extracted DNA from
tumor samples, B-globin gene PCR was performed for
5 samples. The results in Figure 1 indicated that the -
globin was identified in 3-5 samples. Figure 1 showed
the 260 bp bands of the gene in sample 5, 6, and 7,
while 2, and 3 were negative. To assess the presence
of HPV in the B-globin positive samples, 3 positive
samples were analyzed for HPV L1 PCR. The results
in Figure 2 showed that 2 of 3 were HPV L1 positive,
and they showed approximately 450 bp fragments in
PCR using MY09/MY11 consensus primers. Figure 2
indicates that samples 4 and 5, showed a positive band
while sample 2 was negative. To determine the HPV16
genotype positive samples, 2 HPV L1 positive samples
were selected and the HPV16 genotype was determined
by PCR using HPV16 specific primers. The results in
Figure 3 showed that one of the 2 samples was HPV16
positive. The HPV16 positive sample was selected
and HPV16 E7 gene PCR was performed. The results
obtain from HPV16 E7 PCR showed a 342 bp band
which is shown in Figure 4. The HPV16 E7 fragment
was prepared in large scale by PCR, and it was inserted
into the cloning vector pTZ57R/T. The cloning vector
was then inserted in E.co/i DH50. bacteria and screened
for positive colonies. The presence of desired plasmid
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Figure 1 - Beta-globin (B-globin) gene polymerase chain reaction
(PCR). Lane numbers 5, 6, and 7 showed a 260 bp fragment
of B-globin gene. Lane 1 is the negative control of PCR and
numbers 2 and 3 were the negative for -globin gene. Lane 4
is the DNA size marker.

Figure 2 - The human papillomavirus (HPV) L1 gene polymerase chain
reaction (PCR). Lane numbers 4 and 5 showed a 450 bp
fragment of HPV L1 gene. Lane 1 is the negative control of
PCR and lane 2 was the negative to HPV - L1 gene. Lane 3 is
the DNA size marker.
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Figure 3 - The human papillomavirus (HPV)
polymerase chain reaction (PCR). Lane number 3 showed a
500 bp fragment of HPV16 specific E6/E7 region. Lane 1 is
the negative control of PCR and lane 2 was the negative to
HPV - L1 gene. Lane 4 is the DNA size marker.

16 specific region
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Figure 4 - The human papillomavirus (HPV) 16 E7 gene polymerase
chain reaction (PCR). Lane number 3 showed a 342 bp
fragment of HPV16 E7 gene. Lane number one is the negative
control of PCR and Lane 2 is the DNA size marker.
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Figure 5 - The colony-polymerase chain reaction for colonies using E7
specific primers. Lane numbers 3, 4, 5, 6, and 7 showed a
342 bp fragment of human papillomavirus 16 E7 gene. Lane
number one is the negative human papillomavirus 16 E7 gene
and Lane 2 is the DNA size marker.

12 3 4 5 6 7

Figure 6 - Restriction enzyme analysis using Xba I. In lane numbers 2, 3, 4,
5, and 7, the fragment about 350 bp came out using the enzyme
and they have right orientation and Lane 6 has left orientation and
the fragment did not come out. Lane number 1 is the DNA size
marker.
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was confirmed by colony-PCR using E7 specific
primers. As shown in Figure 5, the colonies containing
desired plasmid were positive and their fragment was
342 bp. The colonies that were positive on colony-PCR
were propagated and their plasmids were purified.
We applied Xbal for exact conforming of the right
orientation of inserted gene restriction enzyme analysis.
The right orientation of constructed plasma, shows the
fragment approximately 350 bp using XBA I (Figure 6),
and it was purified and sequenced. Our sequence was
confirmed by Genbank and indicated 99% homology

with those mentioned in Genbank.

Discussion. Cervical carcinoma remains one of
the most common malignancies world wide. Each year,
approximately 500,000 cases are newly diagnosed with
cervical cancer, with approximately 200,000 deaths
annually."?* Human papilloma virus type 16 (HPV16)
is the predominant etiologic agent of cervical cancer
and carries 3 transforming oncogenes E5, E6 and E7.
Therefore, their products are unique antigens and can
be ideally used as tumor vaccines.'”?!

In the present study, DNA was extracted from
paraffin-embedded cervical cancer specimens and
screened for HPV 16 genotype since this genotype
is commonly present in more than 50% of cervical
cancers. The continued expression of the E7 ORF in
malignant carcinoma makes E7 a potential vaccine
candidate for HPV-associated cervical disease. In this
study, we designed HPV16 E7 specific primers and
the PCR product was cloned into the cloning vector.
It was sequenced and reported as Iranian HPV16 E7
gene sequence and submitted in Genbank (accession
No, DQ323401). The result obtained from sequencing
of the cloned gene was compared with the published
sequences in Genbank, and it showed that there was
99% homology between our product and those
mentioned in Genbank. Compared to the E7 gene
sequence from other countries, Iranian HPV16 E7
contains a high degree of similarity, and it can be used
as a target gene in vaccine production. The HPV 16 E7
is currently a leading candidate for vaccine development
against HPV causing genital infections. Immunization
using the HPV 16 E7 DNA vaccine, as a novel vaccine
technology, has shown promising effect for diseases
arising from genital papillomaviruses, and it is a potent
inducer of cellular and humoral immune responses.
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