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ABSTRACT Between June 2017 and April 2018, an outbreak of African swine fever
(ASF) affected wild boar in the southeast of the Czech Republic. Here, we present
the whole-genome sequence of the causative ASF virus. It belongs to genotype II
and shows very high identity with other strains from Eastern Europe.

African swine fever (ASF) is a hemorrhagic disease of domestic pigs and European
wild boar (1). In 2007, its causative agent, African swine fever virus (ASFV), a DNA

virus with a double-stranded genome of 170 to 194 kbp (1), emerged in eastern
Europe (The Republic of Georgia) (2). Since then, ASFV has spread through neighboring
countries, reaching the European Union in 2014 and western Europe as well as Asia in
2018 (2, 3).

From June 2017 to April 2018, an outbreak was recorded in the Czech Republic. The
first case was detected in an urban area in the cadastral territory P�ríluky u Zlína, Zlín
District, Zlín Region, followed by 229 cases of ASFV-positive wild boar that were found
dead (or hunted) until 15 April 2018 in an area of approximately 1,033 km2 around Zlín
(OIE-WAHIS Interface, https://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation/
Diseaseoutbreakmaps, accessed 12 August 2019).

In July 2017, a spleen sample of an ASFV-positive wild boar was sent from the
Czech National Reference Laboratory for ASF, the State Veterinary Institute Jihlava, to
the German Friedrich-Loeffler-Institut for whole-genome sequencing.

The sample was homogenized in 200ml phosphate-buffered saline (PBS) with two
5-mm stainless steel beads in a TissueLyser II (Qiagen) for 3min at 30 hz. After centrifu-
gation at 10,000� g for 3 min, DNA was extracted from the supernatant using the
High Pure template preparation kit (Roche) according to the manufacturer’s instruc-
tions. Subsequently, an Illumina-compatible library was prepared using the GeneRead
DNA library I core kit (Qiagen) and NEXTflex dual-index DNA barcodes 1 to 96 (Bioo
Scientific), quality checked using a bioanalyzer (Agilent) and the KAPA library quantifi-
cation kit (Roche) as described elsewhere (4, 5), and sequenced on an Illumina MiSeq
instrument in 300-bp paired-end mode.

In total, 4,694,442 reads were produced, quality trimmed, and mapped against the ASFV
Georgia 2007/1 sequence (International Nucleotide Sequence Database Collaboration
[INSDC]/ENA accession no. FR682468.2) as a reference (6) using the Newbler v3.0 soft-
ware (Roche) with default parameters, followed by subsequent de novo assembly of
all mapped reads using SPAdes 3.11.0 with default parameters and automatically
chosen k-mer sizes of 21, 33, 55, 77, 99, and 127 (7). The analysis resulted in 179,118
ASFV-specific reads (3.8% of the entire data set), of which 76,551 reads (1.63%) were
unique and allowed for whole-genome assembly with a mean coverage of 118�. The
assembled genome of ASFV CzechRepublic 2017/1 (LR722600.1) has a length of
190,595 bp, a G1C content of 38.4%, and inverted terminal repeat regions at the ge-
nome ends identical to those of the most complete ASFV genotype II sequence available,

Citation Forth JH, Forth LF, Václavek P, Barták
P, Höper D, Beer M, Blome S. 2020. Whole-
genome sequence of an African swine fever
virus isolate from the Czech Republic.
Microbiol Resour Announc 9:e00948-20.
https://doi.org/10.1128/MRA.00948-20.

Editor Jelle Matthijnssens, KU Leuven

Copyright © 2020 Forth et al. This is an open-
access article distributed under the terms of
the Creative Commons Attribution 4.0
International license.

Address correspondence to Sandra Blome,
sandra.blome@fli.de.

Received 11 August 2020
Accepted 8 October 2020
Published 29 October 2020

October 2020 Volume 9 Issue 44 e00948-20 mra.asm.org 1

GENOME SEQUENCES

https://orcid.org/0000-0001-5319-5436
https://orcid.org/0000-0002-2708-2515
https://orcid.org/0000-0001-8408-2274
https://orcid.org/0000-0002-0598-5254
https://orcid.org/0000-0001-5465-5609
https://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation/Diseaseoutbreakmaps
https://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation/Diseaseoutbreakmaps
https://www.ebi.ac.uk/ena/browser/view/FR682468.2
https://www.ebi.ac.uk/ena/browser/view/LR722600.1
https://doi.org/10.1128/MRA.00948-20
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:sandra.blome@fli.de
https://mra.asm.org
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.00948-20&domain=pdf&date_stamp=2020-10-29


namely, ASFV Georgia 2007/1 (FR682468.2). Furthermore, it shows over 99.9% identity
to all other available eastern European ASFV genotype II wild-type whole-genome
sequences at INSDC databases visited on 12 August 2019 (using MAFFT v7.388 in
Geneious 2019.2.3 with default parameters). Therefore, it unfortunately does not allow
for any reliable conclusions regarding phylogenetic or geographic relationships.

However, we identified 23 differences in single nucleotides and a tandem repeat
insertion in a previously known variable region (8) compared with ASFV Georgia 2007/1
(INSDC/ENA accession no. FR682468.2) (6) and ASFV Belgium 2018/1 (LR536725.1) (9).
While 22 of these differences are located in homopolymer regions of up to 19 C nucleo-
tides (where even modern sequencing platforms, such as the Illumina MiSeq, do not
allow for discrimination between artifact and natural variability), 1 nucleotide transition
at position 141519 was found to be specific for the ASFV CzechRepublic 2017/1 genome.
Although this mutation is nonsynonymous (alanine1073valine) in the D1133L-ORF (a
member helicase superfamily II and putative transcription factor) (1), no conclusions can
be drawn on a change in virulence or virus attenuation in the absence of observations
from the field or experimental biological characterization.

In conclusion, we are convinced that only whole-genome sequences, together with
harmonized protocols and data sharing, can serve as a basis for the identification of
new genetic markers that are needed for molecular epidemiology approaches and
therefore are of utmost importance in the fight against ASF.

Data availability. This whole-genome shotgun project has been deposited in
INSDC/ENA under the study accession no. PRJEB34070 and accession no. LR722600.
The version described in this paper is the first version, LR722600.1.

ACKNOWLEDGMENTS
This study was funded intramurally through the “FLI’s ASFV-Research-Network.” The

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

We thank Patrick Zitzow for excellent technical assistance.

REFERENCES
1. Alonso C, Borca M, Dixon L, Revilla Y, Rodriguez F, Escribano JM, ICTV

Report Consortium. 2018. ICTV virus taxonomy profile: Asfarviridae. J Gen
Virol 99:613–614. https://doi.org/10.1099/jgv.0.001049.

2. Sanchez-Cordon PJ, Montoya M, Reis AL, Dixon LK. 2018. African swine
fever: a re-emerging viral disease threatening the global pig industry. Vet J
233:41–48. https://doi.org/10.1016/j.tvjl.2017.12.025.

3. Zhou X, Li N, Luo Y, Liu Y, Miao F, Chen T, Zhang S, Cao P, Li X, Tian K, Qiu
H-J, Hu R. 2018. Emergence of African swine fever in China. Transbound
Emerg Dis 65:1482–1484. https://doi.org/10.1111/tbed.12989.

4. Hanke D, Pohlmann A, Sauter-Louis C, Höper D, Stadler J, Ritzmann M, Steinrigl
A, Schwarz BA, Akimkin V, Fux R, Blome S, Beer M. 2017. Porcine epidemic
diarrhea in Europe: in-detail analyses of disease dynamics and molecular
epidemiology. Viruses 9:177–113. https://doi.org/10.3390/v9070177.

5. Wylezich C, Papa A, Beer M, Höper D. 2018. A versatile sample processing
workflow for metagenomic pathogen detection. Sci Rep 8:13108. https://
doi.org/10.1038/s41598-018-31496-1.

6. Forth JH, Forth LF, King J, Groza O, Hübner A, Olesen AS, Höper D, Dixon

LK, Netherton CL, Rasmussen TB, Blome S, Pohlmann A, Beer M. 2019. A deep-
sequencing workflow for the fast and efficient generation of high-quality
African swine fever virus whole-genome sequences. Viruses 11:846–818.
https://doi.org/10.3390/v11090846.

7. 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. https://doi.org/10.1089/cmb.2012.0021.

8. Goller KV, Malogolovkin AS, Katorkin S, Kolbasov D, Titov I, Höper D, Beer
M, Keil GM, Portugal R, Blome S. 2015. Tandem repeat insertion in African
swine fever virus, Russia, 2012. Emerg Infect Dis 21:731–732. https://doi
.org/10.3201/eid2104.141792.

9. Forth JH, Tignon M, Cay AB, Forth LF, Höper D, Blome S, Beer M. 2019.
Comparative analysis of whole-genome sequence of African swine fever
virus Belgium 2018/1. Emerg Infect Dis 25:1249–1252. https://doi.org/10
.3201/eid2506.190286.

Forth et al.

October 2020 Volume 9 Issue 44 e00948-20 mra.asm.org 2

https://www.ebi.ac.uk/ena/browser/view/FR682468.2
https://www.ebi.ac.uk/ena/browser/view/FR682468.2
https://www.ncbi.nlm.nih.gov/nuccore/LR536725.1
https://www.ebi.ac.uk/ena/browser/view/PRJEB34070
https://www.ebi.ac.uk/ena/browser/view/LR722600
https://www.ebi.ac.uk/ena/browser/view/LR722600.1
https://doi.org/10.1099/jgv.0.001049
https://doi.org/10.1016/j.tvjl.2017.12.025
https://doi.org/10.1111/tbed.12989
https://doi.org/10.3390/v9070177
https://doi.org/10.1038/s41598-018-31496-1
https://doi.org/10.1038/s41598-018-31496-1
https://doi.org/10.3390/v11090846
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.3201/eid2104.141792
https://doi.org/10.3201/eid2104.141792
https://doi.org/10.3201/eid2506.190286
https://doi.org/10.3201/eid2506.190286
https://mra.asm.org

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

