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ABSTRACT This study reports the genome sequence of an isolated African swine
fever (ASF) virus (VNUA-ASFV-05L1/HaNam) obtained at the fourth passage on pul-
monary alveolar macrophages. The virus was isolated during a typical acute ASF out-
break in pigs in a northern province of Vietnam in 2020.

preading to nearly all major swine-producing countries, African swine fever (ASF) is

currently considered one of the most important transboundary diseases of pigs (1).
The etiological agent, ASF virus (ASFV), belongs to the Asfarviridae family, Asfivirus genus,
and possesses an “open” pangenome (2, 3). Of the 24 ASFV genotypes (I to XXIV) known
to date (4), only genotypes | and Il have been detected outside Africa (5). The genomic
complexity of ASFV is reflected by (i) a very large DNA genome (averaging 186,817 bp),
(ii) a variable length from 170,101 bp to 193,886 bp, and (iii) the presence of hundreds of
open reading frames, which are classified as core genes or accessory genes (2, 3). As a
result, continuous genomic characterization of ASFV genomes is essential for diagnostic,
epidemiological, and vaccine development purposes.

In this study, we isolated a virulent strain (VNUA-ASFV-05L1/HaNam) from the
spleen of a fattening pig that had succumbed to an acute infection. The sample was
taken from a small-scale farm of a farrow-to-finish production system located in a
northern province of Vietnam (Ly Nhan District, Ha Nam Province). The spleen homog-
enate was filtered through a 0.45-um membrane and inoculated in pulmonary alveolar
macrophages (PAMs). The infected PAM culture showed specific cytopathic effect at 48
h postinoculation, as characterized by hemadsorption dose (HAD). At the fourth pas-
sage, the virus titer was 7.14 log,, 50% HAD (HAD,)/ml at 72 h postinfection. The virus
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multigene family (MGF) proteins in ASFV were geneCo (13) and MGFC (14), respectively. All
bioinformatic tools were run with default parameter settings.

The total output of the sequencer was 10,353,104 reads, and the total number of

reads that mapped to the reference genome (GenBank accession number FR682468)
was 461,934. The reads were able to yield a longest single linear contig of 186,237 nucleo-
tides, which was confirmed to be ASFV based on the BLAST result (query coverage, 100%;
percent identity, 99.89% to 99.99%). The 186,237-nucleotide genome of VNUA-ASFV-05L1/
HaNam had a mean GC content of 38.47% and was predicted to contain 158 protein-coding
genes. Compared to several recently reported p72 genotype Il strains, the genome-wide
sequence identity of VNUA-ASFV-05L1/HaNam was 99.95% with respect to Georgia 2007/1
(FR682468) and 99.98% with respect to InnerMongolia-AESOT (MK940252). As a molecular
marker distinguishing between closely related ASFVs, the tandem repeat sequence
(TATATAGGAA) between the 173R and 1329L genes of VNUA-ASFV-05L1/HaNam was classi-
fied as variant Il (15). In terms of genomic organization, VNUA-ASFV-05L1/HaNam had all
86 core genes reported previously (3). VNUA-ASFV-05L1/HaNam contained all five MGFs
(MGF-100, MGF-110, MGF-300, MGF-360, and MGF-505). The VNUA-ASFV-05L1/HaNam
MGFs were characterized by a typical organization of (i) location at both the 5" and 3’
ends and (ii) distribution along the plus and minus strands of the ASFV genome (14).
Additionally, among 31 MGF proteins (14), MGF-110E, MGF-110H, and MGF-110l were not
detected in the genome of VNUA-ASFV-05L1/HaNam.
Data availability. This genome sequence has been deposited in GenBank under
the accession number MW465755. The raw reads are available in the SRA under the
accession number SRX10287451.

ACKNOWLEDGMENT
This work was supported by the Ministry of Science and Technology (project DAKH-
02/19-DT.02), Socialist Republic of Vietnam.

REFERENCES

1.

Bora M, Bora DP, Manu M, Barman NN, Dutta LJ, Kumar PP, Poovathikkal
S, Suresh KP, Nimmanapalli R. 2020. Assessment of risk factors of African
swine fever in India: perspectives on future outbreaks and control strat-
egies. Pathogens 9:1044. https://doi.org/10.3390/pathogens9121044.

. Wang Z, Jia L, Li J, Liu H, Liu D. 2020. Pan-genomic analysis of African

swine fever virus. Virol Sin 35:662-665. https://doi.org/10.1007/s12250
-019-00173-6.

. Wang L, Luo Y, Zhao Y, Gao GF, Bi Y, Qiu HJ. 2020. Comparative genomic

analysis reveals an ‘open’ pan-genome of African swine fever virus. Trans-
bound Emerg Dis 67:1553-1562. https://doi.org/10.1111/tbed.13489.

. Quembo CJ, Jori F, Vosloo W, Heath L. 2018. Genetic characterization of

African swine fever virus isolates from soft ticks at the wildlife/domestic
interface in Mozambique and identification of a novel genotype. Trans-
bound Emerg Dis 65:420-431. https://doi.org/10.1111/tbed.12700.

. Arias M, de la Torre A, Dixon L, Gallardo C, Jori F, Laddomada A, Martins C,

Parkhouse RM, Revilla Y, Rodriguez FAJ, Sanchez-Vizcaino J. 2017. Approaches
and perspectives for development of African swine fever virus vaccines. Vac-
cines (Basel) 5:35. https://doi.org/10.3390/vaccines5040035.

. 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 assem-
bly algorithm and its applications to single-cell sequencing. J Comput
Biol 19:455-477. https://doi.org/10.1089/cmb.2012.0021.

. Walker BJ, Abeel T, Shea T, Priest M, Abouelliel A, Sakthikumar S, Cuomo

CA, Zeng Q, Wortman J, Young SK, Earl AM. 2014. Pilon: an integrated tool
for comprehensive microbial variant detection and genome assembly

Volume 10 Issue 19 e00193-21

improvement. PLoS One 9:e112963. https://doi.org/10.1371/journal.pone
.0112963.

. Wick RR, Judd LM, Gorrie CL, Holt KE. 2017. Unicycler: resolving bacterial

genome assemblies from short and long sequencing reads. PLoS Comput
Biol 13:1005595. https://doi.org/10.1371/journal.pcbi.1005595.

. Hyatt D, Chen GL, Locascio PF, Land ML, Larimer FW, Hauser LJ. 2010.

Prodigal: prokaryotic gene recognition and translation initiation site iden-
tification. BMC Bioinformatics 11:119. https://doi.org/10.1186/1471-2105
-11-119.

. Seemann T. 2014. Prokka: rapid prokaryotic genome annotation. Bioinfor-

matics 30:2068-2069. https://doi.org/10.1093/bioinformatics/btu153.

. Katoh K, Standley DM. 2013. MAFFT multiple sequence alignment soft-

ware version 7: improvements in performance and usability. Mol Biol Evol
30:772-780. https://doi.org/10.1093/molbev/mst010.

. Yoon S-H, Ha S-M, Lim J, Kwon S, Chun J. 2017. A large-scale evaluation of

algorithms to calculate average nucleotide identity. Antonie Van Leeu-
wenhoek 110:1281-1286. https://doi.org/10.1007/510482-017-0844-4.

. Jung J, Kim JI, Yi G. 2019. geneCo: a visualized comparative genomic method

to analyze multiple genome structures. Bioinformatics 35:5303-5305. https://
doi.org/10.1093/bioinformatics/btz596.

. Zhu Z, Chen H, Liu L, Cao Y, Jiang T, Zou Y, Peng Y. 2020. Classification

and characterization of multigene family proteins of African swine fever
viruses. Brief Bioinform bbaa380. https://doi.org/10.1093/bib/bbaa380.

. Mazur-Panasiuk N, Walczak M, Juszkiewicz M, Wozniakowski G. 2020. The

spillover of African swine fever in western Poland revealed its estimated
origin on the basis of O174L, K145R, MGF 505-5R and IGR 173R/I329L
genomic sequences. Viruses 12:1094. https://doi.org/10.3390/v12101094.

mra.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/FR682468
https://www.ncbi.nlm.nih.gov/nuccore/FR682468
https://www.ncbi.nlm.nih.gov/nuccore/MK940252
https://www.ncbi.nlm.nih.gov/nuccore/MW465755
https://www.ncbi.nlm.nih.gov/sra/SRX10287451
https://doi.org/10.3390/pathogens9121044
https://doi.org/10.1007/s12250-019-00173-6
https://doi.org/10.1007/s12250-019-00173-6
https://doi.org/10.1111/tbed.13489
https://doi.org/10.1111/tbed.12700
https://doi.org/10.3390/vaccines5040035
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1371/journal.pone.0112963
https://doi.org/10.1371/journal.pone.0112963
https://doi.org/10.1371/journal.pcbi.1005595
https://doi.org/10.1186/1471-2105-11-119
https://doi.org/10.1186/1471-2105-11-119
https://doi.org/10.1093/bioinformatics/btu153
https://doi.org/10.1093/molbev/mst010
https://doi.org/10.1007/s10482-017-0844-4
https://doi.org/10.1093/bioinformatics/btz596
https://doi.org/10.1093/bioinformatics/btz596
https://doi.org/10.1093/bib/bbaa380
https://doi.org/10.3390/v12101094
https://mra.asm.org

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENT
	REFERENCES

