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ABSTRACT

In consistent to the fact that HPV sequence variations possibly influence virus carcinogenic potential, change in
amino acid sequence of HPV-16 E5 protein might modify the transforming activity of the protein by affecting the
interactions with the EGFR or potentially, other cellular proteins. In addition, it has been proposed that those
variations in the E2 protein may affect the transforming potential of HPV-16 owing to changed affinity for cellular
transcription factors or for viral DNA. In the present study, HPV 16 DNA was isolated from cervical cancer tissue
using the specific primer designed by the Primer 3 plus software for the HPV antigen E2 gene. The amplified gene
was ligated with T vector (pTZ57R/T) and transformed into DH5a cells. The plasmid DNA obtained was then
confirmed by restriction digestion and sequence analysis. The sequence was found to be 99% similar to that
obtained in GenBank. Dendrogram was constructed using ClustalW software to get the similarity of the sequence
with the existing sequence in the NCBI. Further research is required to express the gene to get the protein antigen
for the production antibodies or effective vaccine against high risk Papilloma virus.
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INTRODUCTION

Globally, cervical cancer, one of the most commaligmancies among women, is considered to be maauged
by the oncogenic human Papilloma viruses (HPV 87¢1c) [1, 2]. Although more than 70 various tyjpé human
Papilloma virus genome have been identified, oely HPV types have been recognized as high riskstgpeng to
their association with an genital cancers, partidylcervical cancer. It has been found that DNAhafse high risk
HPVs, chiefly HPV-16 and -18, are present in d8i8% of invasive cervical cancer patients [3]. pisthe fact
that the region of the Papilloma virus genome negufor transformation was thought to be the loagtml region
(LCR) and the E6 and E7 genes, E2 gene products @i/ vital role in either activating or represgithe
transcription of the promoter. [4, 5, 6].

It has also been found that E6 and E7 promoterghathactivate two important cellular tumor supp@s, the p53
and the pRB proteins, respectively, in HPV 16 latreely repressed by E2. Although the role of HB¥ proteins
in transcriptional regulation has been studied rsitely, sequence variation in E2 gene has not lstedied
comprehensively [7]. Moreover, the characterizatidrthese high risk HPV types based on their getwience
remains as a realistic method to identify differgatiants of HPV and thus it might demonstrate dlteration in
normal physiological function [8]. As a result, tbbjective of the present study is to isolate HRBVDNA from the
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cervical cancer tissue and then transform it intdb cells. The study also aims to verify the sequenfcéne E2
gene expressed by E.coli with reference to the GANIB.

MATERIALSAND METHODS

Tissue sample collection
Cervical Cancer tissue samples were collected femvt. hospital, Bangalore. A total of ten histolaamples were
collected and storied in -20°C.

I solation of genomic DNA from cancer tissue

Total genomic DNA from the bacteria was isolatedNayCetyl- N, N, N-trimethyl- ammonium bromide (CBA
method. In order to isolate the genomic DNA, tissues taken and homogenized in mortar pestle usingdl
nitrogen. Followed by 6740l of extraction buffer was added and incubated 7&C3for 30 min. Along with that,
75ul of SDS (20%) was added and incubated at 65°Qfbours. After incubation, samples were centrifuged
10000 rpm for 10 min at 4°C. Clear solution wadlented in a sterile micro centrifuge tube and abiégual
volumes of Chloroform: Isoamyl alcohol (24:1) arehtrifuged at 120000 rpm for 10 min at 4°C. The amysephase
was removed and taken in a sterile micro centritudpe and added 0.6 volumes of isopropyl alcohdlianubated
at room temperature for 1hour followed by centrddgt 10000 rpm for 10 min. Pellet was washed Dubof 70%
ethanol using centrifugation at 10000 rpm for 1@&.nfellet was dried and dissolved in d0TE buffer for further
use. The quantity of the isolated DNA was checkedUV-VIS spectrophotomer (Vivaspec Biophotometer,
Germany). From the stockul DNA was mixed with 491l sterile distilled water to get 50 times dilutiofihe
A260/A280 ratio was recorded to check the puritypdfA preparation.

Primer Designing and amplification of E2 gene

The specific primers were designed using Primerdis Ploftware (http://www.bioinformatics.nl/ cgi-
bin/primer3plus/primer3plus.cgi/) and the desigo#idonucleotides were synthesized in Sigma Corpamat) SA.
The details of primer for E used in our study argeBe amplifications are FP 5° GCC AAC ACT GGC TATC
AA3 and RP 5 GTC CTG TCC AAT GCC ATG TAG 3. Therquuct size was 794plihe PCR reaction
conditions were optimized by changing the annedkmgperature in the interval from 45 to 60°C andhlgring the
cycle number at which the phase change is initiatetie interval from 20 to 30 cycles. The highastplification
sensitivity and efficiency was obtained by an alitannealing temperature of 55°C for 30 cycles. @hwlified
product was electrophorized in 1% Agarose gel metioresis.

Cloning of the HPV 16 (E2) genes and transfor mation

The eluted PCR products were ligated separatety timt pTZ57R/T cloning vector (Fermentas, USA). @13
ligation reaction was setup in 3:1 molar ratio réert and vector DNA. Ligation mixture was inculoht room
temperature (25°C) for one hour after a short spire ligated product was later kept on ice untl ttansformation
experiment started. The ligated product was mixéd 20Qul of prepared competent cells and incubated orfdce
30 minutes without disturbingdeat shock was given to the ligation and competefit mixture at 42°C for 2
minutes. The tubesere transferred quickly onto ice and incubated2f@minutes. To the mix, 1ml of LB broth was
added and the tubes were placed in an orbital stek&7°C for 1 hour with an agitation of ~200rpBuring the
incubation period, 50ml of LB agar was melted alhoMged to cool to 40°C. To the 50ml of molten LBaag50pl

of Ampicillin (50mg/ml) was added to a final contextion of 50ug/ml, 200ul of X- gal, to a final concentration of
80ug/ml and 20ul of IPTG to a final concentration of 8§/ ml. The molten agar was mixed properly without
forming air bubbles and poured on to the sterilgiPtates. The plates were allowed to solidify id-15 minutes
and were incubated at 37°C until platigfter 1 h incubation in orbital shaker, the tubemtaining cells were
centrifuged at 1000rpm for 10 minutes at room terafoee and resuspended the pellet in @06f fresh LB broth.
Fromthe suspension, 100 was spread on LB agar plate using a bent stgldgs rodThe plates were incubated at
37°C overnight.

Screening of positive clones

White colonies containing recombinant plasmids ttuthe insertional inactivation of tHacZ gene were selected
and streaked on a fresh LB plate containing amipichd incubated overnight and served as a mpkigr for each
transformants. All colonies from the master platrevsubjected to plasmid DNA isolation and restictnalysis
to identify the positive recombinants.
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Confirmation of clones by restriction digestion

The purified plasmid was subjected restriction digestion using restriction endonucésagBam H1 and EcoF
(Merck, India) Restriction digestion was performad2C pl reaction volumes with recommended units of enz
and appropriate buffers at €7 for 4h. The products of restriction dicion were resolved in 1% agarose gel
confirming the release of the insert by the resticendonucleaseThe released gene insert was eluted fromr
Agarose gel using gel extraction kit (Bioline US,

Phylogenetic analysis

Phylogenetic tree weresgerated on the basis of sequences of gene seguesing Clustal W 1.8 (Thompset al.,
1994). The variable and incomplete sites at both® and 3 ends of the gene sequences were excluded fro
alignment. Sites presenting alignment gaps wertuded from analysis. A rooted phylogenetic tree e@sstructec
using the sequences reported here with diverseesega previously deposited in the GenBank date

RESULTS

Genomic DNA isolation and quantification

The total genomic DNA was isolated by modified CTARthod. The quantity and quality of DNA was anatyby
UV visible spectrophotometer. The isolated DNA whsen electrophorized in 1% Agarose gel as showthdr
figure 1.

Fig. 1: Genomic DNA isolated from cervical cancer tissues (Lane 1-7 - Genomic DNA)
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Fig. 2: PCR amplification of E2 gene by specific primers (M- 1kb ladder, Line 2, 5- E2 gene product, 3, 4, 6 & 7- Negative samples)

PCR amplification of the E2 gene

The strong association found between infection witPV and the development of cervical neoplasia heen
established in numerous case control studies. Aequisite for studying the presence and variatibiBV in
cervical lesions is a sensitive anigh+resolution HPV detection system. The inherent sieitgiof PCR makes thi
method suitable for the analysis of even the meshahding clinical samples. Species specific primeese
designed for thédelicobacter pylori using the sequences of §2ne &ailable in NCBI GenBank using Primer
Software. The predicted primers were validatedalt in silico and subsequently in wet lab. The primers ct
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yield an amplicon of the expected size spe to E2genes. The PCR product was electrophoresedisualized by
1% agarose gel. The primers were found to prod86€ bp amplicon

Cloning of PCR product

As shown the previous studies, the viral oncogdéiess associated with cancer; authors are modifieccell cycle
in order to favor the viral genagrreplication and consequent late gene expressiost HP\-positive cancer cells
maintain the expression of E2 (Shirasawa et aB7L9 A higher HPV1-E2 seropositivity was observed in patie
with cervical cancer compared to healthy or withjeats dsplaying early lesions. Hence, E2 oncoprotein g
used to monitor infected woman at the very latgestaf the infection.PCR yielded a specific amplicon of ~{-bp
in three of the sample3he fragment was separated in gel and purifiedpitoduct using gel extraction kit. T
purified PCR product was quantified and ligatedhwétoning vectoIT vector pTZ57R/T (Fermentas, Germal
using T4 DNA ligase enzyme. The ligated plasmid wassbrmed in toE.coli bacterial strain DH& The
transformation was done by heat shock method amsfisrmed cell was cultured the X ga-IPTG-Ampicillin-LB
Agar plate at 37T for overnight. The white colonies were picked fugm the plates and culturen Ampicillin
containing LB brothtas shown in the figure

Fig. 3: Blue white selection of the transformed bacterial cellsin the Xgal-| PTG-Ampicillin-LB Agar

Plasmid I solation and Confirmation of clone by restriction digestion

Plasmid was isolated from the transformed cellsusing alkaline lysis method. The isolated plasmids
electrophorized on 1% Agarose gel. The purifiedsiplia was subjected to restriction digestion usBam H1 and
EcoR 1 (Merck, India). After incubatic at 37C for 4 hours the restricted product was electrogked on 1%
Agarose gel. The release of the gene product veamhzed in the gel as shown in the figut

Plasmid
1000bp
Gene product release
800bp
200bp

Fig.4: Restriction digestion of ligated plasmid using Bam H1 and EcoR 1 (Lane 1- restricted product, M- ladder)

Sequence alignment by clustalW
The gene was identified by sequencing of plasmidapproximately ~8(-bp region of th¢E2, gene was sequenced
at SciGenome KochNucleotide sequence analysis of gene was usecvestigate the identity HPV I gene. To
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demonstrate the quality and accuracy of resultsigea from a public database, we compared sequenciir
corresponding GenBank sequences. The sequencepkdect” match (similarity, 99%) with sequencestloir
corresponding gene (E2) from GenBank as determinyedsing BLAST (version 2.7). Cervical cancer detec
worldwide and assess the geographic distributiddR¥ genotypes, extensive epidemiological studiesequired.
Given the substantial genetic heterogeneity of HRM$ the possible clinical relevance of specifiotgpes, specific
molecular tools will be required. The E2nes sequence of HHY also available in GenBank database, which is
more similar to this sequence (99% similarity). THel tree with branch length was plotted using GIIVS
sequence alignmefttp://align.genome.jp/showing the relationship &6 andE2 genes among the closest HPV
in the NCBI database.

CLUSTAL 2.1 multiple sequence alignment of E2 gene

AF067028- Human

AGAATAAAGCAT TACAAGCAAT TGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
K02718- Hunman

AGAATAAAGCAT TACAAGCAAT TGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
AF067031- Human

AGAATAAAGCAT TACAAGCAAT TGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
AY686584- Human

AGAATAAAGCAT TACAAGCAAT TGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
FJ610149- Hurman

AGAATAAAGCAT TACAAGCAAT TGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
HQ644259- Human

AGAATAAAGCAT TACAAGCAATTGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
HQ644264- Human

AGAATAAAGCAT TACAAGCAATTGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
HQ644267- Human

AGAATAAAGCAT TACAAGCAATTGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
HQ644272- Human

AGAATAAAGCAT TACAAGCAATTGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
HQ644287- Human

AGAATAAAGCAT TACAAGCAATTGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
HQ644297- Human

AGAATAAAGCAT TACAAGCAAT TGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60
E2

AGAATAAAGCAT TACAAGCAAT TGAACTGCAACTAACGT TAGAAACAATATATAACTCAC 60

EE R I I I S R I R S R I I

AF067028- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
K02718- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
AF067031- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
AY686584- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
FJ610149- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
HQ44259- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
HQ44264- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
HQ44267- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
HQ644272- Human

AATATAGTAATGAAAAGT GGACATTACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC 120
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HQ644287- Human

AATATAGTAATGAAAAGT GGACAT TACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC
HQ644297- Human

AATATAGTAATGAAAAGT GGACAT TACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC
E2

AATATAGTAATGAAAAGT GGACAT TACAAGACGT TAGCCTTGAAGTGTATTTAACTGCAC

EE R I I I S I R S

AF067028- Human

CAACAGGAT GTATAAAAAAACATGGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
K02718- Hunman

CAACAGGAT GTATAAAAAAACATGGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
AF067031- Hurman

CAACAGGATGTATAAAAAAACATGGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
AY686584- Hurman

CAACAGGATGTATAAAAAAACATGGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
FJ610149- Human

CAACAGGATGTATAAAAAAACATGGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
HQ44259- Human

CAACAGGATGTATAAAAAAACAT GGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
HQ644264- Human

CAACAGGATGTATAAAAAAACAT GGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
HQ644267- Human

CAACAGGATGTATAAAAAAACATGGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
HQ644272- Human

CAACAGGATGTATAAAAAAACATGGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
HQ644287- Human

CAACAGGATGTATAAAAAAACAT GGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
HQ644297- Human

CAACAGGATGTATAAAAAAACATGGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT
E2

CAACAGGAT GTATAAAAAAACAT GGATATACAGT GGAAGT GCAGT TTGATGGAGACATAT

EE R I I I S I I I R S R I

AF067028- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGT GAAGAAGCATCAGTAA
K02718- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGT GAAGAAGCATCAGTAA
AF067031- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGT GAAGAAGCATCAGTAA
AY686584- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGTGAAGAAGCATCAGTAA
FJ610149- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGTGAAGAAGCATCAGTAA
HQ44259- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGTGAAGAAGCATCAGTAA
HQ44264- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGTGAAGAAGCATCAGTAA
HQ44267- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGT GAAGAAGCATCAGTAA
HQ44272- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGT GAAGAAGCATCAGTAA
HQ44287- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGT GAAGAAGCATCAGTAA
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HQ644297- Human

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGTGAAGAAGCAT CAGTAA
E2

GCAATACAATGCATTATACAAACT GGACACATATATATATTTGTGAAGAAGCAT CAGTAA

LR R R R R R R R R R R RS R SR EEREEEEEEEREEEEREEREREEREEEEEEEEEEEEEESEESSES

AF067028- Human

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
K02718- Hurman

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
AF067031- Hurman

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
AY686584- Hurman

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
FJ610149- Human

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
HQ44259- Human

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
HQ44264- Human

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
HQ644267- Human

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
HQ644272- Human

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
HQ644287- Human

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
HQ644297- Human

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA
E2

CTGTGGTAGAGGGTCAAGT TGACTATTATGGT TTATATTATGT TCATGAAGGAATACGAA

EE R I I I R R O I

AF067028- Human

CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGGAAG
K02718- Human

CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGGAAG
AF067031- Human

CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGGAAG
AY686584- Human

CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGCGAAG
FJ610149- Human
CATATTTTGTGCAGTTTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGCGAAG
HQ644259- Human
CATATTTTGTGCAGTTTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGCGAAG
HQ44264- Human
CATATTTTGTGCAGTTTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGCGAAG
HQ44267- Human

CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGCGAAG
HQ44272- Human

CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGGAAG
HQ44287- Human

CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGGAAG
HQ44297- Human

CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGT ATGGGAAG
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E2
CATATTTTGTGCAGT TTAAAGATGATGCAGAAAAATATAGTAAAAATAAAGTATGEGAAG 360

LR R R R R R R R R R R R R RS R EEEEREEEEEREE RS R EEREEREEREEREEEEEEEEEEEEEESEESESES

AF067028- Hurman

TTCATGCGGGTGGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
K02718- Hurman

TTCATGCGGGTGGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
AF067031- Human

TTCATGCGGGTGGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
AY686584- Hurman

TTCATGCGGGT GGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
FJ610149- Human

TTCATGCGGGT GGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
HQ44259- Human

TTCATGCGGGT GGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
HQ44264- Human

TTCATGCGGGT GGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
HQ44267- Human

TTCATGCGGGT GGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
HQ644272- Human

TTCATGCGGGT GGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
HQ644287- Human

TTCATGCGGGT GGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
HQ644297- Human

TTCATGCGGGTGGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420
E2

TTCATGCGGGTGGTCAGGTAATATTATGTCCTACATCTGT GTTTAGCAGCAACGAAGTAT 420

EE R I I I S R S R O

AF067028- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGECCAACCACCCCGCCGCGACCCATACCAAAG 480
K02718- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGECCAACCACCCCGCCGCGACCCATACCAAAG 480
AF067031- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGECCAACCACCCCGCCGCGACCCATACCAAAG 480
AY686584- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGECCAACCACCCCGCCGCGACCCATACCAAAG 480
FJ610149- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGGCCAACCACCCCGCCGCGACCCATACCAAAG 480
HQ644259- Human

CCTCTCCTGAAATTATTAGGCAGCACT TGGCCAACCACCCCGCCGCGACCCATACCAAAG 480
HQ644264- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGGCCAACCACCCCGCCGCGACCCATACCAAAG 480
HQ44267- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGGCCAACCACCCCGCCGCGACCCATACCAAAG 480
HQ44272- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGGCCAACCACCCCGCCGCGACCCATACCAAAG 480
HQ44287- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGECCAACCACCCCGCCGCGACCCATACCAAAG 480
HQ44297- Human

CCTCTCCTGAAATTAT TAGGCAGCACT TGECCAACCACCCCGCCGCGACCCATACCAAAG 480
E2

CCTCTCCTGAAATTAT TAGGCAGCACT TGECCAACCACCCCGCCGCGACCCATACCAAAG 480
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LR R R R R R R R R R RS RS R EEREEEEEEEREEEEEREEREEREEREEEEEEEREEREEREESEESSES

AF067028- Human

CCGT CGCCT TGGGCACCGAAGAAACACAGACGACT AT CCAGCGACCAAGAT CAGAGCCAG
K02718- Hunman

CCGT CGCCT TGGGCACCGAAGAAACACAGACGACT AT CCAGCGACCAAGATCAGAGCCAG
AF067031- Human
CCGTCGCCTTGGGCACCGAAGAAACACAGACGACTATCCAGCGACCAAGATCAGAGCCAG
AY686584- Human
CCGTCGCCTTGGGCACCGAAGAAACACAGACGACTATCCAGCGACCAAGATCAGAGCCAG
FJ610149- Human

CCGT CGCCT TGGGCACCGAAGAAACACAGACGACT AT CCAGCGACCAAGATCAGAGCCAG
HQ644259- Human

CCGT CGCCT TGGGCACCGAAGAAACACAGACGACT AT CCAGCGACCAAGAT CAGAGCCAG
HQ644264- Human

CCGT CGCCT TGGGCACCGAAGAAACACAGACGACT AT CCAGCGACCAAGATCAGAGCCAG
HQ44267- Human

CCGT CGCCT TGGGCACCGAAGAAACACAGACGACT AT CCAGCGACCAAGATCAGAGCCAG
HQ44272- Human

CCGT CGCCT TGGGCACCGAAGAAACACAGACGACT AT CCAGCGACCAAGAT CAGAGCCAG
HQ44287- Human
CCGTCGCCTTGGGCACCGAAGAAACACAGACGACTATCCAGCGACCAAGATCAGAGCCAG
HQ44297- Human
CCGTCGCCTTGGGCACCGAAGAAACACAGACGACTATCCAGCGACCAAGATCAGAGCCAG
E2
CCGTCGCCTTGGGCACCGAAGAAACACAGACGACTATCCAGCGACCAAGATCAGAGCCAG

EE R I I I R I R R I S

AF067028- Human

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
K02718- Hunman

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
AF067031- Hurman

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
AY686584- Hurman

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
FJ610149- Human

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
HQ44259- Human

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
HQ644264- Human

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
HQ644267- Human

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
HQ644272- Human

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
HQ644287- Human

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
HQ644297- Human

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
E2

ACACCGGAAACCCCTGCCACACCACTAAGT TGT TGCACAGAGACT CAGTGGACAGTGCTC
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AF067028- Hurman
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
K02718- Human
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
AF067031- Hurman
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
AY686584- Human
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
FJ610149- Hurman
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
HQ644259- Human
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
HQ644264- Human
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
HQ644267- Human
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
HQ44272- Human
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
HQ44287- Human
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
HQ44297- Human
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA
E2
CAATCCTCACTGCATTTAACAGCTCACACAAAGGACGGATTAACTGTAATAGTAACACTA

EE R I I I S R Sk

AF067028- Human
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
K02718- Hurman
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
AF067031- Hurman
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
AY686584- Hurman
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
FJ610149- Human
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
HQ44259- Human
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
HQ44264- Human
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
HQ644267- Human
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
HQ644272- Human
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
HQ644287- Human
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
HQ644297- Human
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA
E2
CACCCATAGTACATTTAAAAGGTGATGCTAATACTTTAAAATGTTTAAGATATAGATTTA

LR R R R R R R R R R RS R SR EEREEEEEEEREEEEREEREEREEREEEEEEEREEREEEEESESESES

AF067028- Human AAAAGCATTGTACATTGTATACTGCAGIGICGTI 753
K02718- Human AAAAGCATTGTACATTGTATACTGCAGIGICGTI 753
AF067031- Human AAAAGCATTGTACATTGTATACTGCAGTGICGT 753
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AY686584- Human AAAAGCATTGTACATTGTATACTGCAGIGICGTI 753
FJ610149- Human AAAAGCATTGTACATTGTATACTGCAGIGICGTI 753
HQ644259- Human AAAAGCATTGTACATTGTATACTGCAGIGICGTI 753
HQ644264- Human AAAAGCATTGTACATTGTATACTGCAGIGICGTI 753
HQ644267- Human AAAAGCATTGTACATTGTATACTGCAGIGICGTI 753
HQ644272- Human AAAAGCATTGTACATTGTATACTGCAGIGICGTI 753
HQ644287- Human AAAAGCATTGTACATTGTATACTGCAGTGICGT 753
HQ644297- Human AAAAGCATTGTACATTGTATACTGCAGTGICGT 753
E2 AAAAGCATTGTACATTGTATACTGCAGTGACGT 753

SRR I S O S S S

Phylogram

Branch length: Cladogram '®' Real

AFD&702E8-Human 0
E2 0.00133
KO2718-Human 0
AFD&7031-Human O
AYBE8584-Human 0
F1510149-Human 0
HOo442Z259-Human O
HQG644264-Human 0
HQo44267-Human O
HO&44272-Humamn 0
t HQGE44287-Human O
HQ544297-Human 0O

The sequence of HPV-E2 genes amplified by the Bpgmimer is closely matching (99%) with a HPVastr but it
is clustered differently Sequence analysis ofEBegenes from 12 strains was also carried out taimimew insight
into the genetic differences between the peptierulgroup and the gastritis group. Interestingly, fwand 4
mutations within the E2 open reading frame of draiss compared with previously published sequentétPV. It
is well known that local DNA sequences containiageat sequences (direct repeats or inverted r¢peatscause
deletion by misalignment during DNA replicationrecombination.

DISCUSSION

So far, a variety of specific HPV variants haverbeensidered to be related with the cervical nealf9. 10]. It is
well-recognized that the sequence variation in HB¥ protein possibly affects HPV virus potential e

carcinogenic. Similarly, the study of HPV-16 E5 fgio sequence has revealed that the change in aadido
sequence could modify transforming activity of fetein by influencing the interactions with the BH& the 16
kDa subunit of the H+-ATPase or, other cellulartpims [6, 11].

Moreover, a recent study by KA Jumaah et al 20Miclvcloned and characterized the E6 oncogene &f HE?
isolated from cervical cancer patients, has fourad the E6 sequence was found to be 99% similtnga@xisting
sequence in GenBank [12]. Consistently, the cursamdy has also found that HPV antigen E2 genatied!from
cervical cancer tissue using the specific prim&9% comparable to the sequence available in ttabdse.

CONCLUTION

As the characterization of sequence variation wittigh-risk HPV types are potentially vital in thvestigation of
epidemiological association of various risk factarsd cervical cancer, the current study harmonares widens
HPV-16 genome sequence data as reported by prestodges [13, 14]. The present study, which cloaed

characterized the E2 gene of HPV 16 virus isolétech cervical cancer tissues, demonstrated thaEtheequence

449
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is almost as comparable to the sequence in the Ni@RIbase. The researchers also concluded thhefigtudies
are necessary to assess HPV-16 variant associatitincervical cancer risk and also, to characeefimctional
differences.
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