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Pseudorabies virus (species Suid herpesvirus 1) belongs to the genus Varicellovirus, subfamily Alphaherpesvirinae, family Her-
pesviridae, and is the causative agent of an acute and frequently fatal disease that affects mainly pigs. Here, we report the genome
sequences of two strains of this virus isolated in Greece in 2010.
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Pseudorabies virus (PRV) is the causative agent of Aujeszky’s
disease, an acute and frequently fatal disease that affects pigs

and, incidentally, certain other domestic and wild animals (1). As
a part of an epidemiological study conducted in Greece from 2008
to 2013, two PRV strains were isolated in 2010 from farms in the
northern part of the country located approximately 100 km apart.
We determined the genome sequences of these strains, which were
named Kolchis and Hercules.

The strains were isolated from brain tissue specimens from two
newborn piglets showing the typical neurological signs of Aujeszky’s
disease by passaging twice in swine testicle cells (ST) (ATCC CRL-
1746). DNA was extracted from the medium of the final passage by
using a DNeasy blood and tissue kit (Qiagen). An aliquot of DNA
from each sample (66.5 and 60 ng for strains Kolchis and Hercules,
respectively) was sheared acoustically to a modal size of 550 bp using
a Covaris S220 sonicator (Covaris, Inc.). The sheared DNA fragments
were prepared for sequencing by using a Kapa library preparation kit
(Kapa Biosystems), as described elsewhere (2). A MiSeq platform
(Illumina) was used to generate 7,033,866 and 4,661,406 300-base
paired-end reads for strains Kolchis and Hercules, respectively. Poor-
quality reads were removed using Trim Galore version 0.2.2 (http:
//www.bioinformatics.babraham.ac.uk/projects/trim_galore), and
reads from the pig genome (GenBank accession no. GCA_
000003025.4) were removed by using BWA version 0.6.2-r126 (3).
The remaining reads (3,842,770 reads for strain Kolchis, and
2,031,656 reads for strain Hercules) were assembled de novo using
SPAdes 3.5.0 (4). scaffold_builder (5) was used to produce a draft
genome sequence by scaffolding the resulting contigs against the se-
quence of strain Kaplan (GenBank accession no. JQ809328.1 [6]),
and the remaining gaps were closed by using GapFiller version 1-11
(7). The integrity of the final sequences was verified by aligning them
against the trimmed read data using BWA and visualizing the align-
ments in Tablet version 1.13.08.05 (8). For strain Kolchis, 2,845,302
reads aligned at an average coverage of 3,440 reads per nucleotide,
and for strain Hercules, these values were 1,233,865 reads and 1,522
reads, respectively.

The complete strain Kolchis genome is 141,542 bp in size and
has a G�C content of 73.7%. The long unique (UL) and short
unique (US) regions are 100,497 and 8,761 bp in size, respectively,
and the terminal repeats (TRS) and inverted repeats (IRS) flanking
US are 16,142 bp in size. Strains Kolchis and Hercules differ by
only 10 nucleotide substitutions (not including TRS), whereas the
American strain Kaplan is more divergent, differing from strain
Kolchis by 663 substitutions; these values do not take inserted or
deleted nucleotides into account. Like other PRV isolates, strains
Kolchis and Hercules contain 69 open reading frames predicted to
encode functional proteins (9).

To our knowledge, these are the first reported genome se-
quences of PRV strains isolated in Greece. They will aid work on
the diagnosis and epidemiology of Aujeszky’s disease, which is
widespread in this region.

Nucleotide sequence accession numbers. The PRV strain
Kolchis and Hercules genome sequences have been deposited in
GenBank under the accession numbers KT983811 and KT983810,
respectively.

ACKNOWLEDGMENTS

This work was funded by the Department of Microbiology and Infectious
Diseases, Veterinary Faculty, Aristotle University of Thessaloniki
(K.V.P.), the Greek Ministry of Defense (K.V.P.), and the United King-
dom Medical Research Council (grant MC_UU_12014/3 to A.J.D.). The
funders had no role in the study design, data collection and interpretation,
or the decision to submit the work for publication.

FUNDING INFORMATION
The Greek Ministry of Defence provided funding to Kostas Papageorgiou.
The Medical Research Council (MRC) provided funding to Andrew J.
Davison under grant number MC_UU_12014/3. Aristotle University of
Thessaloniki provided funding to Kostas Papageorgiou.

The funders had no role in study design, data collection and interpreta-
tion, or the decision to submit the work for publication.

crossmark

Genome AnnouncementsJanuary/February 2016 Volume 4 Issue 1 e01624-15 genomea.asm.org 1

 on A
ugust 30, 2018 by guest

http://m
ra.asm

.org/
D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01624-15&domain=pdf&date_stamp=2016-1-21
http://genomea.asm.org
http://mra.asm.org/


REFERENCES
1. Mettenleiter TC. 2000. Aujeszky’s disease (pseudorabies) virus: the virus

and molecular pathogenesis—state of the art, June 1999. Vet Res 31:
99 –115. http://dx.doi.org/10.1051/vetres:2000110.

2. Wilkie GS, Davison AJ, Kerr K, Stidworthy MF, Redrobe S, Steinbach F,
Dastjerdi A, Denk D. 2014. First fatality associated with elephant endothe-
liotropic herpesvirus 5 in an Asian elephant: pathological findings and
complete viral genome sequence. Sci Rep 4:6299. http://dx.doi.org/
10.1038/srep06299.

3. Li H, Durbin R. 2010. Fast and accurate long-read alignment with
Burrows-Wheeler transform. Bioinformatics 26:589 –595. http://
dx.doi.org/10.1093/bioinformatics/btp698.

4. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov
AS, Lesin VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV,
Sirotkin AV, Vyahhi N, Tesler G, Alekseyev MA, Pevzner PA. 2012.
SPAdes: a new genome assembly algorithm and its applications to

single-cell sequencing. J Comput Biol 19:455– 477. http://dx.doi.org/
10.1089/cmb.2012.0021.

5. Silva GG, Dutilh BE, Matthews T, Elkins K, Schmieder R, Dinsdale EA,
Edwards RA. 2013. Combining de novo and reference-guided assembly
with scaffold_builder. Source Code Biol Med 8:23. http://dx.doi.org/
10.1186/1751-0473-8-23.

6. Grimm KS, Klupp BG, Granzow H, Müller FM, Fuchs W, Mettenleiter
TC. 2012. Analysis of viral and cellular factors influencing herpesvirus-
induced nuclear envelope breakdown. J Virol 86:6512– 6521. http://
dx.doi.org/10.1128/JVI.00068-12.

7. Boetzer M, Pirovano W. 2012. Toward almost closed genomes with Gap-
Filler. Genome Biol 13:R56. http://dx.doi.org/10.1186/gb-2012-13-6-r56.

8. Milne I, Bayer M, Cardle L, Shaw P, Stephen G, Wright F, Marshall D.
2010. Tablet—next generation sequence assembly visualization. Bioinfor-
matics 26:401– 402. http://dx.doi.org/10.1093/bioinformatics/btp666.

9. Davison AJ. 2010. Herpesvirus systematics. Vet Microbiol 143:52– 69.
http://dx.doi.org/10.1016/j.vetmic.2010.02.014.

Papageorgiou et al.

Genome Announcements2 genomea.asm.org January/February 2016 Volume 4 Issue 1 e01624-15

 on A
ugust 30, 2018 by guest

http://m
ra.asm

.org/
D

ow
nloaded from

 

http://genomea.asm.org
http://mra.asm.org/

	Genome Sequences of Two Pseudorabies Virus Strains Isolated in Greece
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

