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GENOME SEQUENCES

First Genome Sequence of Newcastle Disease Virus of

Genotype Vlli from Jordan

Mustafa Ababneh,? Helena L. Ferreira,>< Mohammad Khalifeh,2 David L. Suarez,P

2Department of Basic Medical Veterinary Sciences, Jordan University of Science & Technology, Irbid, Jordan
bU.S. National Poultry Research Center, Southeast Poultry Research Laboratory, Athens, Georgia, USA

“Department of Veterinary Medicine, Faculty of Animal Science and Food Engineering, University of Sdo Paulo
(FZEA-USP), Pirassununga, Séo Paulo, Brazil

ABSTRACT Newcastle disease virus (NDV) was detected by reverse transcriptase
PCR (RT-PCR) from total RNA isolated from a chicken spleen of a backyard flock in
Jordan. The complete coding genome sequence of NDV/chicken/Jordan/J11-spleen/
2018 was obtained with MiSeq (lllumina) sequencing. Phylogenetic analysis of the
concatenated coding sequences classified the virus as class Il subgenotype Villi.

ewcastle disease virus (NDV), family Paramyxoviridae, genus Avulavirus (1), causes

a deadly disease of poultry that remains an ongoing threat in countries of
endemicity (2). A 4-month-old chicken flock with 150 birds in Irbid City in the north of
Jordan had 80% mortality within 2 weeks in January 2018. Diarrhea and neurologic
clinical signs consistent with Newcastle disease were observed in some birds before the
mortality. Sick birds were necropsied, and gross lesions and hemorrhage in the proven-
triculus were seen. Proventriculus, spleen, intestine, liver, heart, and lung samples were
collected for laboratory testing and determined to be NDV positive with reverse
transcriptase PCR (RT-PCR).

RNA extraction from fresh spleen tissue was performed with TRIzol (Ambion-Thermo
Fisher Scientific) followed by purification with a Direct-zol kit (Zymo Research). RNA was
quantified with spectrophotometry and Qubit (Invitrogen) fluorimetry. RNA was reverse
transcribed, and DNA libraries for next-generation sequencing (NGS) were prepared
using the KAPA stranded RNA-Seq library preparation kit (Kapa Biosystems, USA)
according to the manufacturer’s instructions. The size distribution and concentration of
DNA in the prepared libraries were checked on a Bioanalyzer 2100 and a Qubit
instrument using a high-sensitivity (HS) DNA kit (Agilent Technologies, Germany) and
a Qubit double-stranded DNA (dsDNA) HS assay kit (Life Technologies, USA), respec-
tively (3). Paired-end sequencing (2 X 250 bp) of the generated libraries was performed
on a MiSeq instrument with the 500-cycle MiSeq reagent kit version 2 (lllumina, USA).
Raw sequence data were analyzed and assembled with MIRA version 3.4.1 within a
customized workflow on the Galaxy platform as described previously (4). In total,
2,000,891 paired-end reads were generated. The final contig based on an aligment with
other NDV strains was 15,159 bp long and missed 21 and 12 nucleotides at the 3" and
5’ untranscribed regions (UTR), respectively, which corresponds to a genome coverage
of 99.8%. This contig was made up of 9,671 reads and had an average depth of
coverage of 89.4-fold with a maximum of 209. For phylogenetic analysis, complete NDV
genome sequences closely related to the studied viruses were downloaded from
GenBank (n = 70). The concatenated coding sequences of six NDV genes were used to
construct final phylogenetic trees with MEGA7 (5). The maximum likelihood method
based on the general time-reversible (GTR) model (6) with a discrete gamma distribu-
tion (5 categories [+G, parameter = 0.3664]) was used (Fig. 1). The current classification
criteria (7) for naming subgenotypes and genotypes were followed in this study.
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KY076033 chicken Pakistan Badhana 27A 999 2015

KY076034 chicken Pakistan ChakShahzad 30A 1000 2015
KX496965 pigeon Pakistan Lahore 21A 1084 2015
KX496964 pigeon Pakistan Lahore 23A 997 2015
KY076036 pigeon Pakistan Buner KPK 2A 1003 2015
KY076031 chicken Pakistan 995 15A 2015
KUS845252 duck Pakistan AW 123 2015
yoo| 4 KX791183 parakeet Pakistan R-Pindi SFR 16 2016
KX268688 parakeet Pakistan Rawalpindi SFR RP 2015
® MH614933 Chicken Jordan J11 Spleen 2018
KY076035 chicken Pakistan 1A 1002 2015
KX268689 parrot Pakistan Lahore SFR 129 2015
100 |; KX268690 parrot Pakistan Lahore SFR 148A 2015
@7 KX268691 parrot Pakistan Lahore SFR 1488 2015
KX496962 wild pigeon Pakistan Lahore 20A 996 2015
KY076032 chicken Pakistan 998 26A 2011
HQ697254 chicken Indonesia Banjarmasin 010 2010
KY076030 chicken Pakistan Sheikhupura 12A 994 2015
100 MH432252 chicken Belgium Bassette 4096 2018
1" MG874166 chicken Iran PCR UT 2017
KY967612 mallard Pakistan Il UVAS 2016
, 107 KY967611 mallard Pakistan | UVAS 2016
KX791184 backyard Pakistan Lahore SFR 144A 2016
KX791187 backyard Pakistan Lahore SFR 144D 2016
W) KX791185 backyard Pakistan Lahore SFR 1448 2016
KX791186 backyard Pakistan Lahore SFR 144C 2016
" KX791188 backyard Pakistan Lahore SFR 144E 2016
KY290561 pheasant Pakistan Lahore AW pht 2015
KY290560 peacock Pakistan Lahore AW pck 2015
KY290562 chicken Pakistan Lahore AW 14 2014
KM670337 chicken Pakistan SFR 611 2013
KUB85948 peacock Pakistan MZS UVAS 2014
KY076037 chicken Pakistan Buner KPK 5A 1004 2015
KY076039 chicken Pakistan Gujranwala 13A 1009 2015

" KX496963 pigeon Pakistan Lahore 22A 1001 2015
10" KY076038 chicken Pakistan BhaiPhairu 6A 1007 2015
- KR074406 chicken Malaysia MBO76 05 2005
» 0T KRO74407 chicken Malaysia MB128 04 2004

AB605247 chicken Bali 1 2007
100 [ KRO74405 chicken Malaysia 185005 11 2011
100 KX765879 chicken China Yunnan 1027 2016

JN986837 chicken Netherlands 152608 1993
JF343538 pigeon China ND 03 018 2003
GQ338310 pigeon China ND 03 044 2003
AB853927 chicken Japan Ibaraki SG106 1999
wor KI528559 goose China NA 1M 2014
KM408752 goose China MHK 1 2010
KC461214 chicken China TC 9 2011
E KU295455 chicken Ukraine Bashtanivske 20-02 962 2013
IN986838 chicken South Africa ZA AL495 2004
p— DQA485229 chicken China Guangxi 7 2002
KY776603 mallard China HU374 2006
K(C542909 chicken China Shandong 02 2011
K(C542914 chicken China Hebei 01 2012
7 KC542907 chicken China Shandong 02 2010
KF771883 duck ChinakC12 2012
KC542910 chicken China Hebei 01 2011
KC542911 chicken China Beijing 01 2012
KC542906 chicken China Hebei 01 2010
KC542905 chicken China Liaoning 01 2009
JQ015297 chicken China SOYT03 2011
KC542912 chicken China Shandong 01 2012
KC542913 chicken China Shandong 02 2012
JQ015296 chicken China SD04 2011
KF306265 wildfowl China $F2 2010
KJ567597 chicken China SOZB811 2013
JQ015295 chicken China SD2F07 2011
10k KF935230 chicken China YT 2011
AY562988 chicken USA CA 1083 Fontana 1972

mn[ Q429292 pigeon Ireland AV324 1996

—_—
on

VIli

Genotype VII

}— Genotype VI

FIG 1 Evolutionary history was inferred by using the maximum likelihood method based on the general time-reversible
model. The tree with the highest log likelihood (—61,001.55) is shown. Percentage of trees in which the associated taxa
clustered together is shown next to the branches. The initial tree(s) for the heuristic search was obtained automatically by
applying Neighbor-Join (NJ) and BioNJ algorithms to a matrix of pairwise distances estimated using the maximum
composite likelihood (MCL) approach and then selecting the topology with the superior log-likelihood value. A discrete
gamma distribution was used to model evolutionary rate differences among sites (5 categories [+G, parameter = 0.3664]).
The tree is drawn to scale, with branch lengths measured in the number of substitutions per site. Analysis involved 70
nucleotide sequences. Codon positions included were first, second, third, and noncoding. All positions containing gaps and
missing data were eliminated. A total of 13,744 positions were in the final data set of concatenated coding sequences of
6 NDV genes. The sample NDV/chicken/Jordan/J11-spleen/2018 sequence is highlighted with a red square.
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Pairwise distances with 1,000 bootstrap replicates showed a high genetic identity
(99.3%) to the isolate characterized as genotype VIli, class Il, of Newcastle disease virus
in Pakistan (GenBank accession number KY076035) (Fig. 1). This is the first identification
of a NDV VIli strain, named NDV/chicken/Jordan/J11-spleen/2018, in a chicken flock

from Jordan.

Data availability. The complete genome sequence of Newcastle disease virus
genotype Vlli has been deposited in GenBank under accession number MH614933.

ACKNOWLEDGMENTS

This research was supported by the Agricultural Research Service (ARS) and
supported by the USDA Current Research Information System (CRIS) (number 6612-

32000-072-00D).

All opinions expressed in this paper are the authors’ and do not necessarily reflect

the policies and views of the USDA, ARS, or ORAU/ORISE.

REFERENCES

1. Adams MJ, Lefkowitz EJ, King AMQ, Harrach B, Harrison RL, Knowles NJ,
Kropinski AM, Krupovic M, Kuhn JH, Mushegian AR, Nibert M, Sa-
banadzovic S, Sanfacon H, Siddell SG, Simmonds P, Varsani A, Zerbini FM,
Gorbalenya AE, Davison AJ. 2017. Changes to taxonomy and the Inter-
national Code of Virus Classification and Nomenclature ratified by the
International Committee on Taxonomy of Viruses (2017). Arch Virol 162:
2505-2538. https://doi.org/10.1007/s00705-017-3358-5.

2. Miller PJ, Koch G. 2013. Newcastle disease, p 89-107, 120-130. In Swayne
D (ed), Diseases of poultry, 13th ed. John Wiley & Sons, Ames, IA.

3. HeY, Taylor TL, Dimitrov KM, Butt SL, Stanton JB, Goraichuk IV, Fenton H,
Poulson R, Zhang J, Brown CC, Ip HS, Isidoro-Ayza M, Afonso CL. 2018.
Whole-genome sequencing of genotype VI Newcastle disease viruses
from formalin-fixed paraffin-embedded tissues from wild pigeons reveals
continuous evolution and previously unrecognized genetic diversity in
the U.S. Virol J 15:9. https://doi.org/10.1186/512985-017-0914-2.

Volume 7 Issue 23 e01136-18

. Dimitrov KM, Sharma P, Volkening JD, Goraichuk IV, Wajid A, Rehmani SF,

Basharat A, Shittu |, Joannis TM, Miller PJ, Afonso CL. 2017. A robust and
cost-effective approach to sequence and analyze complete genomes of
small RNA viruses. Virol J 14:72. https://doi.org/10.1186/512985-017
-0741-5.

. Kumar S, Stecher G, Tamura K. 2016. MEGA7: Molecular Evolutionary

Genetics Analysis version 7.0 for bigger datasets. Mol Biol Evol 33:
1870-1874. https://doi.org/10.1093/molbev/msw054.

. Nei M, Kumar S. 2000. Molecular evolution and phylogenetics. Oxford

University Press, New York, NY.

. Diel D, da Silva LHA, Liu H, Wang Z, Miller PJ, Afonso CL. 2012. Genetic

diversity of avian paramyxovirus type 1: proposal for a unified nomen-
clature and classification system of Newcastle disease virus genotypes.
Infect Genet Evol 12:1770-1779. https://doi.org/10.1016/j.meegid.2012
.07.012.

mra.asm.org 3


https://www.ncbi.nlm.nih.gov/nuccore/KY076035
https://www.ncbi.nlm.nih.gov/nuccore/MH614933
https://doi.org/10.1007/s00705-017-3358-5
https://doi.org/10.1186/s12985-017-0914-2
https://doi.org/10.1186/s12985-017-0741-5
https://doi.org/10.1186/s12985-017-0741-5
https://doi.org/10.1093/molbev/msw054
https://doi.org/10.1016/j.meegid.2012.07.012
https://doi.org/10.1016/j.meegid.2012.07.012
https://mra.asm.org

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

