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Complete Genome Sequence of a Vaccinal Newcastle Disease Virus
Strain Isolated from an Owl (Rhinoptynx clamator)
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A Newcastle disease virus (NDV) was isolated in chicken embryonated eggs after detection by real-time reverse transcription-
PCR (RRT-PCR) from a captive owl swab. The complete genome sequence of APMV-1/Rhinoptynx clamator/Brazil/22516/2009
(APMV-1, avian paramyxovirus type 1) was obtained using Illumina sequencing. Phylogenetic analysis of the complete genome

classified the isolate within NDV class II genotype II.
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n Brazil, Newcastle disease virus (NDV), an avian paramyxovi-
rus type 1 (APMV-1), is an economically important poultry dis-
ease that can be maintained in wild birds (1-3).

During an ongoing wild bird surveillance project in the South-
east of Brazil, Sao Paulo state, an NDV was isolated after three
passages in embryonated chicken eggs, as previously described
(4), from a real-time RT-PCR-positive (as previously described
[5]) oropharyngeal swab taken from a clinically healthy striped
owl (Rhinoptynx clamator).

The virus isolate (allantoic fluid) was centrifuged at 8,000 rpm
for 2 min at 4°C and filtered with 0.45-um disk filters (Millipore),
followed by a nuclease treatment (50 U of Ambion Turbo DNase
in 150 wl with incubation at 37°C for 1 h) and RNA purification
using TRIzol LS (Invitrogen) with purification of the aqueous
phase containing the RNA using the QIAamp viral RNA minikit
(Qiagen). The RNA concentration was quantified using a DS-11
spectrophotometer (DeNovix) and a Qubit fluorometer (Invitro-
gen). cDNA was synthesized using the SuperScript IV first-strand
synthesis system (Invitrogen) and random hexamer primers, fol-
lowed by double-strand cDNA synthesis using T4 DNA polymer-
ase and T4 DNA ligase (Thermo Scientific), as previously de-
scribed (6). Nextera XT libraries (Illumina) were prepared using
1 ng of double-stranded cDNA (6), quantified with a Kapa library
quantitation kit I[llumina Platforms (Kapa Biosystems) diluted to
1 nM, and sequenced on the NextSeq system (Illumina, Inc.,
San Diego, CA, USA) using a NextSeq 500 mid output kit (1 X
150 cycles) (Illumina Inc.). The quality of the sequences was
checked with FastQC version 0.10.1 (http://www.bioinformatics
.babraham.ac.uk/projects/fastqc/). Stretches containing unidenti-
fied nucleotides (“N”) were trimmed using Cutadapt version 1.3
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(7) prior to quality trimming using Sickle version 1.210 (Q score,
<305 length, <50 bp) (8). Host reads were removed by mapping
to the Gallus gallus genome (accession no. GCF_000002315.4)
(bwa version 0.7.12 [9]). Fifty thousand randomly selected un-
mapped reads were used for a de novo assembly (Newbler version
2.9; Roche), resulting in a 15,110-bp NDV contig. All G. gallus
unmapped reads (2,053,959 reads) were subsequently mapped
(Newbler version 2.9; Roche) to a hybrid reference consisting of
the 15,110-bp de novo contig supplemented with the missing 5’
noncoding region (76 nucleotides) from its closest BLASTn hit,
accession no. KM056358 (4).

The complete genome sequence of NDV isolate APMV-1/Rhi-
noptynx clamator/Brazil/22516/2009 was thus assembled (average
coverage, 1,971X) as a 15,186-bp contiguous sequence, confirm-
ing to the rule of six described for paramyxoviruses (10). The
protein-coding genes were predicted relative to reference se-
quence KM056358 by GATU (11)

Phylogenetic analysis of the complete genome classified the
isolate as members of NDV class II, genotype II (data not shown).
Pathogens can be transmitted from domestic animals to free-
ranging hosts and vice versa (12, 13). Indeed, the continuous ex-
pansion of the poultry industry coupled with the mass employ-
ment of live-virus vaccines (14) may result in a spillover of
vaccinal strains to wildlife reservoirs (15). The impact of these
vaccinal strains in wildlife reservoirs remains unknown.

Accession number(s). The complete genome sequence of
NDV isolate APMV-1/Rhinoptynx clamator/Brazil/22516/2009
has been deposited in GenBank under accession number
KX822746.
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