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ABSTRACT A new strain of avian picornavirus was identified in fecal samples from
broiler chickens in a commercial farm in the municipality of Benevides, Pará, Brazil.
Genomic analysis showed it to have a nucleotide identity of 78.4% with the family
Picornaviridae, genus Avisivirus, and species Avisivirus A, suggesting that this is a pos-
sible new strain within this species.

The poultry sector in Brazil grows every year, but it can still experience significant
economic losses owing to the circulation of viral pathogens (1). Birds are important

reservoirs of pathogens, including picornaviruses, that have a worldwide distribution
and infect vertebrates of all classes.

The Picornaviridae family is composed of 35 genera and 80 species recognized by
the International Committee on Taxonomy of Viruses, including more than 500 types.
These viruses are nonenveloped with an icosahedral capsid and a diameter of 30 nm,
have single-stranded RNA genomes of positive polarity, and can vary in size from 6.5 kb
to 10.1 kb. Their genomic organization contains a single polyprotein, flanked by two
untranslated regions, that when cleaved subsequently generated several other
proteins (2).

Chickens are important sources of food, and thus their being affected by gastroin-
testinal infections negatively impacts the production of meat and eggs, a matter of
concern for both animal and human health (3, 4). There is currently a lack of
information about the diversity of picornaviruses in birds, with avian encephalomyelitis
virus being the only well-studied picornavirus found in chickens in recent years (3). In
this study, a pooled fecal sample was collected in July 2009 from 41-day-old broiler
chickens of the genus Gallus from a commercial farm located in the municipality of
Benevides in the state of Pará, Brazil.

DNA sequencing was performed using a read synthesis system. The cDNA library
was prepared and sequenced on an Illumina MiniSeq platform using the methodology
described in the Nextera XT DNA library preparation kit (5). The sequencing generated
2,761,286 reads, and the genome was assembled using a hybrid methodology of de
novo assembly and reference mapping with the IDBA-UD (6) and Geneious version 8.1.9
(7) programs, respectively. Of the 9,737 contigs generated, 66 were related to members
of the family Picornaviridae and genus Avisivirus. The assembly by reference mapping
showed that 1,675 reads generated a single unitig related to strain Pf-CHK1-AsV
(GenBank accession no. KT880669), demonstrating 78.4% nucleotide identity with this
genome, with polyprotein regions P1, P2, and P3 showing 76.2%, 85.7%, and 86.4%
nucleotide identities and 89%, 99.4%, and 99% amino acid identities, respectively. The
average coverage was 32.5�, and the GC content was 45.5%. The genome was
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annotated and curated using a database containing 129 genomes belonging to the
Picornaviridae family. After sequence editing, the genome showed a final length of
7,342 bp.

These results strongly suggest that this strain (AVE052/AsV) is new and belongs to
the family Picornaviridae, genus Avisivirus, and species Avisivirus A, emphasizing the
importance of picornavirus monitoring in chickens and other poultry by metagenomic
analysis to discover new pathogens that may negatively impact poultry and egg
production and cause veterinary health concerns.

Accession number(s). The whole-genome sequence reported here has been de-
posited in GenBank under the accession no. MG708279.

ACKNOWLEDGMENTS
This research was financially supported by Coordination for the Improvement of

Higher Education Personnel (CAPES) and Evandro Chagas Institute, Ministry of Health,
Ananindeua, Brazil.

REFERENCES
1. Gonçalves VS, de Moraes GM. 2017. The application of epidemiology in

national veterinary services: challenges and threats in Brazil. Prev Vet Med
137:140 –146. https://doi.org/10.1016/j.prevetmed.2016.11.018.

2. Zell R. 2017. Picornaviridae—the ever-growing vírus family. Arch Virol
163:299 –317. https://doi.org/10.1007/s00705-017-3614-8.

3. Lau SKP, Woo PCY, Yip CCY, Li KSM, Fan RYY, Bai R, Huang Y, Chan KH,
Yuen KY. 2014. Chickens host diverse picornaviruses originated from
potential interspecies transmission with recombination. J Gen Virol 95:
1929 –1944. https://doi.org/10.1099/vir.0.066597-0.

4. Boros Á, Pankovics P, Adonyi Á, Fenyvesi H, Day JM, Phan TG, Delwart E,
Reuter G. 2016. A diarrheic chicken simultaneously co-infected with mul-
tiple picornaviruses: complete genome analysis of avian picornaviruses
representing up to six genera. Virol 489:63–74. https://doi.org/10.1016/j
.virol.2015.12.002.

5. Zhong S, Joung J-G, Zheng Y, Chen YR, Liu B, Shao Y, Xiang JZ, Fei Z,
Giovannoni JJ. 2011. High-throughput Illumina strand-specific RNA se-
quencing library preparation. Cold Spring Harb Protoc 2011:940 –949.
https://doi.org/10.1101/pdb.prot5652.

6. Peng Y, Leung HCM, Yiu SM, Chin FYL. 2012. IDBA-UD: a de novo assem-
bler for single-cell and metagenomic sequencing data with highly uneven
depth. Bioinformatics 28:1420–1428. https://doi.org/10.1093/bioinformatics/
bts174.

7. Kearse M, Moir R, Wilson A, Stones-Havas S, Cheung M, Sturrock S, Buxton S,
Cooper A, Markowitz S, Duran C, Thierer T, Ashton B, Meintjes P, Drummond
A. 2012. Geneious Basic: an integrated and extendable desktop software
platform for the organization and analysis of sequence data. Bioinformatics
28:1647–1649. https://doi.org/10.1093/bioinformatics/bts199.

Castro et al.

Volume 6 Issue 12 e00012-18 genomea.asm.org 2

https://www.ncbi.nlm.nih.gov/nuccore/MG708279
https://doi.org/10.1016/j.prevetmed.2016.11.018
https://doi.org/10.1007/s00705-017-3614-8
https://doi.org/10.1099/vir.0.066597-0
https://doi.org/10.1016/j.virol.2015.12.002
https://doi.org/10.1016/j.virol.2015.12.002
https://doi.org/10.1101/pdb.prot5652
https://doi.org/10.1093/bioinformatics/bts174
https://doi.org/10.1093/bioinformatics/bts174
https://doi.org/10.1093/bioinformatics/bts199
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

