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apripox disease is an economically important disease in small
domestic ruminants that is caused by goatpox virus (GTPV)
and sheeppox virus (SPPV), which belong to the Poxviridae family, Capripoxvirus genus. The disease is present in central and
north Africa, the Middle East, and various parts of Asia, with occasional incursions in southern Europe. Vaccination plays a key
role in controlling the spread of the disease and is mainly based
upon the use of live attenuated vaccines. The genomic characterization of the virus strains that compose these vaccines, along with
in vivo experimentations, will give insight into the mechanism of
attenuation for vaccine strains and will improve our understanding of vaccination failure observed in the field (1). Here, we report
the complete genome sequence of the GTPV strain Gorgan, obtained directly from a commercial live attenuated vaccine (Caprivac, Jordan Bio-Industries Centre).
DNA was purified from a freeze-dried vaccine pellet dissolved
in 3 ml of phosphate-buffered saline using the Puregene Core Kit
A (Qiagen) according to the manufacturer’s instructions. Presequencing enrichment was performed through an in-house longrange PCR methodology covering the entire genome with overlapping ~5.5-kb amplicons. All amplicons were pooled in an
equimolar manner. P6-C4 sequencing was performed on a singlemolecule real-time (SMRT) cell on a PacBio RSII sequencer (Pacific Biosciences) at the Genomics Core UZ Leuven (Leuven, Belgium).
Consensus amplicon sequences were obtained from the reads
using the Long_Amplicon_Analysis protocol (default parameters;
Pacific Biosciences) in SMRT Portal version 2.3.0 (Pacific Biosciences). The amplicons were further assembled using iAssembler
software version 1.3.2 (2). Discrepancies with previously published GTPV genomes were confirmed by Sanger sequencing. The
protein-coding genes were predicted by NCBI’s ORF-Finder
(http://www.ncbi.nlm.nih.gov/orffinder) and by GATU relative
to GTPV Pellor reference sequence NC_003027 (3).
Consensus amplicon sequences were assembled into a single
double-stranded, linear DNA sequence of 148,146 bp, with an
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average G⫹C content of 25.33%. The GTPV strain Gorgan obtained directly from the Caprivac vaccine contains a 143,732-bp
central coding region flanked by two identical terminal-inverted
repeats of 2,144 bp. In comparison with GTPV strain Pellor, the
Gorgan strain genome is characterized by two single-nucleotide
substitutions (N/D in GTPV_gp34 and N/D in GTPV_gp63) and
a large deletion of 1,593 bp disrupting two putative genes
(GTPV_gp137 and GTPV_gp138).
Accession number(s). The complete genome sequence of
GTPV strain Gorgan (Caprivac vaccine) has been deposited in
GenBank under the accession number KX576657.
ACKNOWLEDGMENTS
We thank Maria Vastag and Orkun Ozhelvaci for their technical assistance. We thank the Jordan Bio-Industries Centre for providing the
Caprivac vaccine sample.

FUNDING INFORMATION
The research that yielded these results was funded by the Bill and Melinda
Gates Foundation (grant agreement; Investment ID OPP1126866), the
European Union FP7 project RAPIDIA-FIELD (grant number FP7289364), the Belgian Federal Public Service of Health, Food Chain Safety
and Environment through the contract RT 15/3 LUMPY SKIN 1, and the
Veterinary and Agrochemical Research Centre (CODA-CERVA), Ukkel,
Belgium.

REFERENCES
1. Gelaye E, Belay A, Ayelet G, Jenberie S, Yami M, Loitsch A, Tuppurainen
E, Grabherr R, Diallo A, Lamien CE. 2015. Capripox disease in Ethiopia:
genetic differences between field isolates and vaccine strain, and implications for vaccination failure. Antiviral Res 119:28 –35. http://dx.doi.org/
10.1016/j.antiviral.2015.04.008.
2. Zheng Y, Zhao L, Gao J, Fei Z. 2011. iAssembler: a package for de novo
assembly of Roche-454/Sanger transcriptome sequences. BMC Bioinformatics 12:453. http://dx.doi.org/10.1186/1471-2105-12-453.
3. Tcherepanov V, Ehlers A, Upton C. 2006. Genome annotation transfer
utility (GATU): rapid annotation of viral genomes using a closely related
reference genome. BMC Genomics 7:150. http://dx.doi.org/10.1186/1471
-2164-7-150.

Genome Announcements

genomea.asm.org 1

Downloaded from http://mra.asm.org/ on September 16, 2019 by guest

This is a report of the complete genome sequence of the goatpox virus strain Gorgan, which was obtained directly from a commercial live attenuated vaccine (Caprivac, Jordan Bio-Industries Centre).

