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Canis familiaris oral papillomavirus, formerly canine oral papillomavirus, is a causative agent of the self-resolving canine oral
papillomatosis and was first described in 1994. This is the first report of two full-length genome sequences described in South
Africa and indicates the highly conserved nature of Canis familiaris oral papillomavirus.
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Canis familiaris oral papillomavirus (CPV1), formerly canine
oral papillomavirus, is the causative agent of the self-

resolving canine oral papillomatosis (1–3). Thus far, only CPV
type 1 (CPV1) and CPV13 have been isolated from canine oral
papillomas (4). The circular double-stranded DNA (dsDNA)
virus belongs to the genus Lambda from the Papillomaviridae
family (1). A full-length genome of CPV1 was first described in
1994 from a strain used in the preparation of a live vaccine
against CPV (5). This sequence is identical to the one depos-
ited at the Papillomavirus Episteme site (http://pave.niaid.nih
.gov) (6).

In this study, a Dobermann and Siberian husky, both 9
months old and raised separately, were diagnosed in September
2011 with oral papillomatosis. Multiple lesions were identified
on the buccal lips and gums. These were approximately 3 to
5 mm in diameter and height and typically fimbriated. Samples
were collected from lesions and stored at 4°C. Total DNA was
extracted using a DNeasy blood and tissue kit (Qiagen, DE) and
prepared as per manufacturer’s instructions for the purifica-
tion of total DNA from nucleated animal blood cells (spin col-
umn protocol). Two overlapping 5-kb sections of the genome
were amplified using Phusion high-fidelity DNA polymerase
(New England BioLabs, USA) and primer sets 5=-TCGGTGAG
AGATCTTTGC-3= and 5=-GACTCTTGGTCAGATAAGC-3=,
and 5=-ACCTGCTCTTTCATCATAC-3= and 5=-TGCGGACT
AAGGCTACAC-3=. The thermocycling conditions were an ini-
tial denaturation at 98°C for 30 s, followed by 25 cycles of 10 s
at 98°C, 15 s at 51°C, and 150 s at 72°C, and a final elongation
step at 72°C for 10 min. The amplified DNA was cloned using
the CloneJET PCR cloning kit (Thermo Fisher Scientific, USA),
as per manufacturer’s instructions, and the sequence of the
DNA was determined using primer walking (Macrogen, Re-
public of Korea). The sequences were assembled using DNA-
MAN (version 5.2.9; Lynnon BioSoft).

The full-length genome sequences were compared to the

reference genome (Papillomavirus Episteme). The two se-
quences were 8,607 bp and 8,606 bp, and seven open reading
frames were identified for each, containing early genes E1, E2,
E4, E6, and E7 and the late genes L1 and L2. No E5 has been
reported for CPV1 (7) and was not identified in this study. The
two sequences differed by two nucleotides, with one synony-
mous mutation within the L1 gene and a deletion within the
intervening sequence between the E2 and L2 genes. The se-
quences shared greater than 99.9% identity with the reference
sequence and 99 to 100% identity with CPV1 sequences in
GenBank.

This is the first report of full-length genome sequences of CPV1
described in South Africa. The report indicates the highly con-
served nature of CPV1 in comparison to the reference sequence
described 16 years earlier, from samples gathered thousands of
kilometers away, with no conceivable connection between the in-
cidences.

Accession number(s). The complete genome sequences for
Canis familiaris oral papillomavirus have been deposited
in GenBank under the accession numbers KX587460 and
KX587461.

FUNDING INFORMATION
This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

REFERENCES
1. Rector A, Van Ranst M. 2013. Animal papillomaviruses. Virology 445:

213–223. http://dx.doi.org/10.1016/j.virol.2013.05.007.
2. Lange CE, Favrot C. 2011. Canine papillomaviruses. Vet Clin North

Am Small Anim Pract 41:1183–1195. http://dx.doi.org/10.1016/
j.cvsm.2011.08.003.

3. Munday JS, Tucker RS, Kiupel M, Harvey CJ. 2015. Multiple oral carci-
nomas associated with a novel papillomavirus in a dog. J Vet Diagn Invest
27:221–225. http://dx.doi.org/10.1177/1040638714567191.

4. Sancak A, Favrot C, Geisseler MD, Müller M, Lange CE. 2015. Antibody

crossmark

Genome AnnouncementsNovember/December 2016 Volume 4 Issue 6 e01006-16 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01006-16&domain=pdf&date_stamp=2016-12-8
http://genomea.asm.org


titres against canine papillomavirus 1 peak around clinical regression in
naturally occurring oral papillomatosis. Vet Dermatol 26:57–59, e19 – e20.
http://dx.doi.org/10.1111/vde.12189.

5. Delius H, Van Ranst MA, Jenson AB, Zur Hausen H, Sundberg JP. 1994.
Canine oral papillomavirus genomic sequence: a unique 1.5-kb intervening
sequence between the E2 and L2 open reading frames. Virology 204:
447– 452. http://dx.doi.org/10.1006/viro.1994.1552.

6. Isegawa N, Ohta M, Shirasawa H, Tokita H, Yamaura A, Simizu B. 1995.

Nucleotide-sequence of a canine oral papillomavirus containing a long
noncoding region. Int J Oncol 7:155–159. http://dx.doi.org/10.3892/
ijo.7.1.155.

7. Porcellato I, Brachelente C, Guelfi G, Reginato A, Sforna M, Bongio-
vanni L, Mechelli L. 2014. A retrospective investigation on canine papillo-
mavirus 1 (CPV1) in oral oncogenesis reveals dogs are not a suitable animal
model for high-risk HPV-induced oral cancer. PLoS One 9:e112833. http://
dx.doi.org/10.1371/journal.pone.0112833.

Regnard et al.

Genome Announcements2 genomea.asm.org November/December 2016 Volume 4 Issue 6 e01006-16

http://genomea.asm.org

	Complete Genome Sequences of Two Isolates of Canis familiaris Oral Papillomavirus from South Africa
	Accession number(s). 

	REFERENCES

