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SEQUENCING &PHYLOGENETIC STUDYOF BOVINE PAPILLOMA VIRUS

ABSTRACT

TheinvolvementofdifferentgenotypeofBPVwasreportedfromdifferentpartsofworld.  In  this  study
atotalof5BPV-1-positivePCRproductsweresequencedto determine the type of viral genome. The Delta
papillomavirus sp. L1 generatinggenes showed the most similarity in a blast search (99.66 percent).
Furthermore, multiplesequencealignmentrevealed99%and99.7%identitywithindiansequences
KF055288.1 (IVRI, India) and HG918265.1 (IVRI, India)
respectively.Phylogeneticanalysisofpartialsequencesfromthecurrentstudyrevealedthattheyare closely
connected toMN977321.1 (ltaly) and AB626705.1 (Japan), but aredistantlyrelated toKX907623.1
(China)and

KY372394.1(Turkey) sequences.
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INTRODUCTION

Bovine papillomatosis has been identified in cattle (Bostaurus) in Europe, North America, Asia, and
Oceania (Freitaset al., 2004). In India bovine papilloma cases has been reported by a number of workers.
The variety of BPV genotypes has been detected-in cow herds and the primary types involved have been
identified as BPV-1. In comparison to HPV genotype diversity the genotype diversity of BPV is
significantly less documented. In the current study, 5 BPV-1 positive specimens (as determined by PCR)
chosen as representative of BPV for geographical distribution were sequenced to confirm viral genome
type. Using a BLAST search against non-redundant databases, these partial sequences revealed 147
(90.74%) reads as/ Delta papillomavirus .Using DNAstar software, the current study's DNA sequences
were compared with the published sequences available at the National Center for Biotechnology
Information:(NCBI, USA) (USA).

MATERIALS AND METHOD

All samples were collected as per standard sample collection procedure. This type of study does not

require any ethical approval.

SAMPLING

For this study, twenty wart tissues were collected from cattle and buffalo of varying ages. The sample
collection area includes villages in the Maharashtra districts of Satara and Pune. The samples were
collected in sterile containers and transferred with ice packs to the laboratory, where they were

maintained at - 20°C until further processing.



MOLECULAR DETECTION & SEQUENCING

The DNA purification kit was used to extract DNA from a wart tissue sample (head, shoulder, neck, and
teat) from cattle of Pune and Satara district. The extracted DNA was used as a template. Amplification of
extracted DNA was carried out by PCR targeting BPV-1genes using published primers.For nucleotide
sequencing, of BPV1 genotype total 5 purified PCR products from two different_ districts (Pune and
Satara) wereselected. Purified PCR products weresentfornucleotide sequencing. The obtained nucleotide
sequences of BPV-1 genotype were subjected to BLASTanalysis on the website of NCBI using BLAST

tool (http://www.ncbi.nlm.nih.gov/).Amino acid sequences were constructed from.obtained nucleotide

sequence of BPV-1 genotype using protein analysis tool on.the. NCBI website. The obtained
sequenceswereanalyzedusingDNAstar(Lasergene, USA)software.  .Multiplesequencealignment of the
sequences was carried out using Clustal W  method in- MegAlign(DNAstar).
SequenceobtainedfromSataraandPuneweresubjectedtoestablishtheirphylogenetic relationship with other
sequences from NCBI data bank. Phylogenetictree of the sequences was constructed in DNAstar using

neighbor-joining model and1000trails in bootstrap-analysis.
Histopathology:

BPV suspected wart tissue were collected in'10 % formalin solution for histopathological examination.
Paraffin embedding method was carried out as per method described by Chauhan, (1995). The staining
procedure was carried out using routine Haematoxyline (H) and Eosin (E) method of staining. Stained
slides with tissue sections were observed under the microscope for specific histopathological changes in
wart tissues.

RESULTS AND DISCUSSION

BPV1genotypesequencing

In the present study, a total of 5 BPV-1 positive specimens (as determined byPCR) which were
selected as representative of BPV for geographical distribution,were sequenced to confirm viral
genome type. The DNA sequences (250-297bp) offive samples were obtained after trimming the low-
quality.reads and removal of theoverlapping sequence. These partial sequences were analyzed using a
BLAST searchagainstnon-redundantdatabases,revealing147(90.74%),reads as Delta papillomavirus ,
(Fig.No.1).Sequence analysiswasdone bycomparingDNAsequences of current study with the published
sequences available at National Center
forBiotechnologylnformation(NCBI,USA)usingDNAstarsoftware(USA).Blastsearch ~ showed  the
highest similarity (99.66 %) with the Deltapapillomavirus spp. L1lencodinggenes(FigNo.2and3).



Multiple sequence alignment revealed 99% and 99.7% identity between all the sequences obtained in
the current study and the submitted Indian sequences KF055288.1 (IVRI, India) and HG918265.1
(IVRI, India). Additionally, the sequences identity with KY372394.1 (Turkey), AB626705.1 (Japan),
KX9076 23.1 (China), and MN977321.1 (ltaly) are 95.5%, 99.3%, 99.3%, and 99.7%,
respectively, Therefore, it may be said that, when compared to known sequences, the sequences
obtained in the current study exhibit maximum sequence identity & minor.sequence variation .
Hamad et al. (2016) also reported. 97 percent identity, confirming the presence of BPV-1. The result
of the present study was in agreement with the " earlier  findingsregardingBPV-
laspredominantgenotype.SimilarfindingswerereportedbyTimukaranetal.;(2017). They also
reportedhighpercentage sequence identity to the nucleotide sequence of BPV-1. Penget
al.,(2019)performed full-length genomic sequencing of all four isolated strains (JX180408, LA150909,
HX160815, and BS160810) and all these four isolates were classified as BPV-1 and clustered into the
Deltapapillomavirus genera &belong to subtypes A. Shanshel and Ahmed (2021) indicated a greater
prevalence (97%) of BPV-1 infection, this finding wasconsistent with previous national or worldwide
investigations. The findings ofthisstudyareimportantfromepidemiologicalpointofview.Thus, it is
essential tocharacterize genetically all the BP\. occurring of different agro-climatic zones of India

foreffectivediagnosis and control measures.

Phylogeneticstudy:

Phylogenetic tree.of the sequences was carried out using neighbor-joiningmodel and 1000 trails in
bootstrap analysis. Phylogenetic analysis revealed that BPV-
2L 1sequences(SH1,2,3and5)ofMaharashtraoriginformedoneclusterwith
minimumof88.4%bootstrapsupport. SH4sequenceofcurrentstudyfallsinseparatebranch.Furtherthenucleoti
desequenceskKF055288.1(1VRI,India),HG918265.1(IVRI,India),KY372394.1(Turkey),AB626705.1(Jap
an),KX907623.1 (China) and MN977321.1 (ltaly) formed separate clad/ cluster. Thesetwo clusters
(cluster of SH1, 2, 3 & 5 and cluster of remaining sequences) wereseparate and this relationship had
50.8% bootstrap support. Phylogenetic study
ofpartialsequencesofcurrentstudyrevealedcloselineagewithMN977321.1(Italy)and AB626705.1 (Japan)
whereas they are distantly related KX907623.1 (China) andKY372394.1(Turkey) sequences,
respectively(Fig.No.3).SimilarfindingswerereportedearlierbyTimukaranetal.(2017). Theyreportedthepres
enceofBPV-1,witha97%sequenceidentitytotheBPV-1sequences.



Histopathological Examination

Ten wart tissues were examined histopathologically. Six cases of papillomas and four cases of
fibropapillomas were identified microscopically. Parakeratotic hyperkeratosis, Koilocytes, and
squamous epithelial cell growth in papillomas (acanthosis) were noted. Another notable result was that
the cytoplasm of koilocytes had an expanded, pale, vacuolated appearance. Squamous epithelial
hyperplasia (acanthosis with papillary projections), multifocal to different hyperkeratosis, and
proliferation of fibrous connective tissue in the dermis . The fibrous connective tissue proliferation was
present in multiple directions interspersed with blood vessels and aggregates of lymphocytes and
plasma cells. . These cutaneous wart prevalence and pathology findings are generally in linewithTan et
al. (2012). They reported similar histpathological changes such hyperkeratosis, irregular rete ridge
formation, vacuolated cytoplasm ,variable degrees of ballooning degeneration (koilocytes). In contrast
to the findings of present research work Pangtyet. .(2010)reported. exophytic and cauliflower-like
fibropapilloma in 13biopsies &exophytic and dome-shaped fibropapilloma in 5 biopsies , occult and
fibroblastic type papilloma 3 biopsies , cauliflower-like papilloma 3
biopsies,&endophyticfibropapilloma in 1 biopsy sample . The findings of this work was in agreement
with Ozsoyet al. (2011) in their study they described the clinical, histopathological and
immunohistochemical aspects of naturally occurring bovine cutaneous papillomatosis. A total of 82
Holstein cattle (9.5 %), aged between 5 and 24 months,were diagnosed as cutaneous papilloma by
clinical examination. The percentage of papilloma in male and female was 7.3 % and 14.8 %
respectively. Histopathology of the wart tissue revealed various degrees of acanthosis and
hyperkeratosis in all neoplasms(Fig.No.4). Histopathological findings of this research work are similar
to those reported by Singh et. al, 2019, Yildirimet. al,2022, Jangir and Somvanshi, 2021. They also
reported fibropapillomaand papilloma with the characteristic pathological lesions such

ashyperkeratinization, ,parakeratosis, keratohylinization with koilocytes
CONCLUSIONS

The sequences from the current investigation had99% and 99.7% identity with KF055288.1 (IVRI,
India) and HG918265.1 (IVRI, India) sequences, respectively. Sequencesof present investigation were
95.5 percent identical to KY372394.1 (Turkey), 99.3 percent identical to AB626705.1 (Japan), 99.3
percent identical to KX907623.1 (China), and 99.7 percent identical to MN977321.1 (Italy), BPV-1 L1
sequences from other nations. The partial sequences from the current study's phylogenetic analysis
showed a close relationship with those from MN977321.1 (Italy) and AB626705.1 (Japan), although
they are distantly linked to those from KX907623.1 (China) and KY372394.1 (Turkey). Using

histological analysis of wart tissue, six cases of fibropapilloma and four cases of cutaneous papilloma



were observed.

Fig.1Blastanalysis ofnucleotidesequenceof BPV-1fieldsample
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Divergence

Fig. 2 Sequence identity and divergence of BPV-1 nucleotide sequenc
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Fig.3PhylogenetictreeofBPV-1nucleotidesequences
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