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The first complete genome sequence of a strain of Newcastle disease virus (NDV) of genotype XVII is described here. A velogenic
strain (duck/Nigeria/903/KUDU-113/1992) was isolated from an apparently healthy free-roaming domestic duck sampled in
Kuru, Nigeria, in 1992. Phylogenetic analysis of the fusion protein gene and complete genome classified the isolate as a member
of NDV class II, genotype XVII.
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Based on serological tests and genome analysis, avian para-
myxoviruses (APMVs) have been classified into 13 serotypes

designated APMV-1 to APMV-13 (1-4). APMV-1, also known as
Newcastle disease virus (NDV), belongs to the genus Avulavirus,
family Paramyxoviridae, order Mononegavirales. The virus has a
negative-sense, nonsegmented, single-stranded RNA with three
genome lengths of 15,186, 15,192, and 15,198 nucleotides (nt) (5,
6). The genome codes for six genes encoding seven proteins: nu-
cleocapsid protein (NP), phosphoprotein (P), matrix protein (M),
fusion protein (F), hemagglutinin-neuraminidase protein (HN),
large polymerase protein (L), and an additional protein V that is
expressed by RNA editing of P mRNA (6). Although these viruses
represent a single serotype, antigenic and genetic diversity has
been identified among the isolates across the globe (7). Limited
genetic information exists for the viruses circulating on the Afri-
can continent, with only nine genome sequences available in the
GenBank database as of 12 December 2015.

A velogenic isolate duck/Nigeria/903/KUDU-113/1992 (here-
after referred to as KUDU-113) (8) was isolated from an appar-
ently healthy free-roaming domestic duck sampled in Kuru, Ni-
geria, in 1992. The isolate was submitted to the Southeast Poultry
Research Laboratory of the USDA in Athens, GA, USA, and fur-
ther propagated in 9-day-old specific-pathogen-free embryonated
chicken eggs. Next-generation sequencing was used to determine
the complete genome of the virus. Viral RNA was isolated from
the allantoic fluid using a QIAamp RNA viral mini kit (Qiagen,
USA). NDV RNA capture and enrichment was performed with
three biotin-labeled oligonucleotide probes using Sera-Mag beads
(GE Healthcare Life Sciences, USA). Reverse transcription was
performed using the Moloney murine leukemia virus reverse
transcriptase kit (Thermo Scientific, USA). The cDNA products
were purified, tagmented, and amplified into Illumina libraries
employing the Nextera XT DNA library preparation kit (Illumina,

USA). Fragment size distribution and concentration of the DNA
libraries were checked on a Bioanalyzer 2100 using an Agilent
high-sensitivity DNA kit (Agilent Technologies, Germany).
Paired-end sequencing (2 � 250 bp) of the generated libraries was
performed on an Illumina MiSeq instrument using the 500-cycle
MiSeq reagent kit version 2 (Illumina). Sequence data were assem-
bled using MIRA version 3.4.0 (9) within a customized workflow
on the Galaxy platform (10).

The complete genome length of KUDU-113 is 15,192 nt. It
contains six genes in the order 3=-NP-P-M-F-HN-L-5=, with cod-
ing sequence lengths of 1,470 nt, 1,188 nt, 1,095 nt, 1,662 nt,
1,716 nt, and 6,615 nt, respectively. Phylogenetic analysis (data
not shown) classified the isolate as a member of class II, genotype
XVII. The strain KUDU-113 contains three basic amino acid res-
idues between positions 113 and 116 of the fusion protein cleavage
site and a phenylalanine at position 117 (113RQKR2F117). Such a
motif in the deduced amino acid sequence of the cleavage site is
specific for virulent NDV isolates (11). Although a genotype XVII
genome from West Africa (2008/Mali/ML007/08) was previously
published in GenBank (JF966385), this sequence is incomplete
and genetic data are missing at both genome termini. Availability
of complete genome sequences will facilitate further studies of
NDV genetic diversity.

Nucleotide sequence accession number. The complete ge-
nome sequence of NDV strain duck/Nigeria/903/KUDU-113/
1992 has been deposited in GenBank under the accession number
KU058680.

ACKNOWLEDGMENTS

USDA Agricultural Research Service (ARS) provided funding to Poonam
Sharma, Dawn Williams-Coplin, Patti J. Miller, and Claudio L. Afonso
under ARS CRIS project 6040-32000-064. Defense Threat Reduction

crossmark

Genome AnnouncementsJanuary/February 2016 Volume 4 Issue 1 e01716-15 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01716-15&domain=pdf&date_stamp=2016-2-4
http://genomea.asm.org


Agency (DTRA) provided funding to Kiril M. Dimitrov under BAA
project FRCCALL12-6-2-0005.

FUNDING INFORMATION
USDA | Agricultural Research Service (ARS) provided funding to Poonam
Sharma, Dawn Williams-Coplin, Patti J. Miller, and Claudio L. Afonso
under grant number ARS CRIS 6040-32000-064-00D. DOD | Defense
Threat Reduction Agency (DTRA) provided funding to Kiril M. Dimitrov
under grant number FRCCALL12-6-2-0005.

REFERENCES
1. Miller PJ, Afonso CL, Spackman E, Scott MA, Pedersen JC, Senne DA,

Brown JD, Fuller CM, Uhart MM, Karesh WB, Brown IH, Alexander
DJ, Swayne DE. 2010. Evidence for a new avian paramyxovirus serotype
10 detected in rockhopper penguins from the Falkland Islands. J Virol
84:11496 –11504. http://dx.doi.org/10.1128/JVI.00822-10.

2. Briand FX, Henry A, Massin P, Jestin V. 2012. Complete genome
sequence of a novel avian paramyxovirus. J Virol 86:7710. http://
dx.doi.org/10.1128/JVI.00946-12.

3. Terregino C, Aldous EW, Heidari A, Fuller CM, de Nardi R, Manvell
RJ, Beato MS, Shell WM, Monne I, Brown IH, Alexander DJ, Capua
I. 2013. Antigenic and genetic analyses of isolate APMV/wigeon/Italy/
3920-1/2005 indicate that it represents a new avian paramyxovirus
(APMV-12). Arch Virol 158:2233–2243. http://dx.doi.org/10.1007/
s00705-013-1735-2.

4. Yamamoto E, Ito H, Tomioka Y, Ito T. 2015. Characterization of novel
avian paramyxovirus strain APMV/Shimane67 isolated from migratory wild

geese in Japan. J Vet Med Sci 77:1079 –1085. http://dx.doi.org/10.1292/
jvms.14-0529.

5. Mayo MA. 2002. A summary of taxonomic changes recently approved by
ICTV. Arch Virol 147:1655–1656. http://dx.doi.org/10.1007/s007050200039.

6. Lamb RA, Parks GD. 2013. Paramyxoviridae, p 957–995. In Knipe DM,
Howley PM (ed), Fields virology, 6th ed. Lippincott Williams & Wilkins,
Philadelphia, PA.

7. Miller PJ, Decanini EL, Afonso CL. 2010. Newcastle disease: evolution of
genotypes and the related diagnostic challenges. Infect Genet Evol 10:
26 –35. http://dx.doi.org/10.1016/j.meegid.2009.09.012.

8. Echeonwu GO, Iroegbu CU, Emeruwa AC. 1993. Recovery of velogenic
Newcastle disease virus from dead and healthy free-roaming birds in
Nigeria. Avian Pathol 22:383–387. http://dx.doi.org/10.1080/
03079459308418928.

9. Chevreux B, Wetter T, Suhai S. 1999. Genome sequence assembly using
trace signals and additional sequence information, p 45–56. In Computer
science and biology: proceedings of the German Conference on Bioinfor-
matics, GCB ’99. GCB, Hannover, Germany.

10. Goecks J, Nekrutenko A, Taylor J, The Galaxy Team. 2010. Galaxy: a
comprehensive approach for supporting accessible, reproducible, and
transparent computational research in the life sciences. Genome Biol 11:
R86. http://dx.doi.org/10.1186/gb-2010-11-8-r86.

11. World Organization for Animals Health (OIE). 2012. Newcastle disease,
p. 555–574. In Manual of diagnostic tests and vaccines for terrestrial
animals: mammals, birds and bees, vol 1, part 2, chapter 2.3.14, 7th ed.
Biological Standards Commission, World Organization for Animal
Health, Paris, France.

Shittu et al.

Genome Announcements2 genomea.asm.org January/February 2016 Volume 4 Issue 1 e01716-15

http://genomea.asm.org

	Complete Genome Sequence of a Genotype XVII Newcastle Disease Virus, Isolated from an Apparently Healthy Domestic Duck in Nigeria
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

