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Molecular Biological Characterization of the First Newcastle Disease Virus Isolated in Mongolia

Kang-Seuk Choi”,

Eun-Kyoung Leel, Woo-Jin Jeonl, D. Batchuulonz, R. Sodnomdaljaaz,

Mi-Ja Parkl, Ye-Nah Yoo' and Jun-Hun Kwon'

'OIE Reference Laboratory for Newcastle Disease, Avian Disease Division, National Veterinary Research and Quarantine Service, Anyang 430-757, Korea
*State Central Veterinary Laboratory, Zaisan P.P.Box53/23, Ulaanbaatar 21053, Mongolia

ABSTRACT The outbreak of Newcastle disease occurred for the first time at a commercial chicken farm near Ulaanbaatar,
Mongolia in August 2010. Newcastle disease virus (NDV) obtained from infected chickens in Mongolia was characterized
by biological and molecular biological approches. Mongolian NDV isolate killed all of chicken embryos within 60 h in the
mean death time assay, indicating virulent for chicken. A genomic region of 695 nts between nts 1055 of the M gene and
508 of the F gene was amplified by RT-PCR and sequenced. The deduced amino acid sequence of the F protein cleavage
site was '"RRQKRF'", which is a typical sequence of velogenic strains of NDV and is agreement with the result of the
MDT assay. The sequence of the partial F gene (nts 47 to 435) was used for genotyping by phylogenetic analysis. The phylo-
genetic analysis showed that the Mongolian isolate was of genotype VII within class II of NDV. Further phylogenetic analysis
on the genotype VII strains revealed that the isolates placed in a genetic sublineage of VIId and most closely related with
velogenic strains of NDV circulating in Far-east Asian region especially China, suggesting the introduction of velogenic NDV

into Mongolia from neighboring countries.
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A< (Newcastle disease; ND)-= 7l <H Hlo] 2] 2~(New-
castle disease virus; NDV)7} 9l 2 Gol| A 413F 557]
78, A3 0 R A e B T 100%00 7H7k-
=& ArkeS Vel F e 279 34 A9l thAle-
xander, 2003). AIAIEEE7A7]7HOIE)= S5 |39 ¥
oJ}d NDV—J 7103 o]] —JOHH HLE]L— ;dlﬂﬂoﬂ {5_—5—].01 ND & =13
Aoz ZHF3slal THOIE, 2008).

NDV<e] =3 (virulence)< " 1/d 2] 4(intracerebral pa-
tho genicity index; ICP)Y F& X AFA|ZH(mean death
time; MDT) & A&=32 HAd 4ol F dhfdo] &
ZH-2Q(cleavage site) motife] o} =it A EAjo) o]t &

g A2 Fate] Brletal itk Aldous et al., 2003;
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OIE, 2008). 53] A&t W<y o A=
(velogenic), S-3F=(mesogenic), 2F=(lentogenic) 522 H}
o] x HE S AFH R FE g Alexander, 2003).

NDV 73 % (genotype)< Hlol# 2~ F Tl frdzte] o
7] Mol 71x3 A8 Ale A ko] ERakaL 9
S m(Aldous et al., 2003), =7 Class I Z} Class 12 &3}
1 ABHKim et al., 2007). ©] F Soll HYAAE Kol nlo]
2 strain> AA 71X E5F Class o] 3} Class I Hl©|
2t 43 9702] genotype(genotype I -IX)o] 23K Liu
et al., 2003; Ke et al., 2010). ©]5 genotype | & [+ EellA
Heldo] gl 7457 5521 ¥ genotype IMolA] IXoll
&3 vlo] 3 strainE U2 Hol T’/H“-'ﬂ o] =

AA ND= ofrlots} ofze]7he] i =7tel A A

Aoz WAsto] 7ha Al 2 AA1A E4E el 3
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= A%olth AT Fotrlotol A fralsh= FE NDV geno-

type class [T°l] &3 genotype VI HIe]# A E°]tH(Kou

et al., 1999; Yang et al., 1999; Mase et al., 2002; Liang et al.,

2002; Liu et al., 2003; Lee et al., 2004; Tsai et al., 2004;

Zou et al., 2005; Ke et al., 2010).
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Z(Ulaanbaatar)A] A+ A Gl A 4,8000] 2] AF&AA|(2F 53
TR E AHEShe & 7he seA & A ANE FA% A
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< WABP] Qo] WA B W B ARA9] A E(stam-
ping-out), &7 W AlF160071) 7] & o]F A|THMove-
ment restriction) & =7} W 2|7} HsH ) o9 v&E
o My EolN NG WAk Al BE FsolTetgelgl
MATEEA7|FOIE) 7AEH ETATH U538 &
1=l

=
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1. dAL A=

B Ao AHE RE A EE BE THTYTYIA
A}2x(State Central Veterinary Laboratory; SCVL, Ulaanbaatar,
Mongolia) 255 A FEITh vle] 2 HARS Al 2= HA}
Al 17004 2§ # g ¥ (brain) 2 H(lung) 24 5= SEEL
Al F-Al(specific pathogen free; SPF) F-dkoll 24z} 3 F-3l]
w3t & g bt allantoic cavity fluid)S |53}t ©]
5 a9 AAF Al8E §& SCVLERE Agrtztuizt

=

A AxE 2oE whE

W Hlole ze] BB 54

SPF Z@HSPAFAS®, Charles River Laboratories, USA)°] 4]
oA FHEste] 71 Al v e AAlEth S35 vlol]
22 1 mLA 2{aliquot)ste] Aol ARE-sE7] 2744 —70C
o] 3l Th NDV Eo] & ZAME 83 A8 s8L
A BA B U Aol Al AFH S A 508 F
328 o]Ae] HI g4 971 Hel @4 1131 2 o]k
o5 FH L A A1) A 56T, 3057 A E A

Alste] Bl E3tstsith

=2| Hio|Ae| =™

S8 ol g ST Bl a9 tiste] ublolz]
2 T AldS AABETE &2 ko] 229 F%(identifi-
cation)< NDV 5 @A (5o Hstd 4L OE A
=9 EFAEY) S AHEE EF &3 Al Al (hemagglu-
tination inhibition test; HI test)= 2 A|Sl3ith £2] vlo|g] 2~
(T sEdyel] tigk Z2/AZFeAMo] 2] 2Aavian influen-
za virus; AIV) FAE reverse transcription-polymerase chain
reaction(RT-PCR)¥(Lee at el., 2001)3} ko] HAL 7] E(Bio-
note LLC, Hwaseong, Korea)E Al-8-3to] AA|5}S )

r—{m

3. g7 3E M EFS (Hemagglutination Inhibition
Test: HI Test)

AAF 83 U EA13l= NDV Sl dA] HEou 2] |}
olg] 22 54 & 95kl UAE 96 well micro-plateS AM&-
3] beta-method = HI testE AAI3FSITE HI HARE: $l5h
THTFHRFHGY OIE wAEH FTHFHANA B3t

I 1= NDV La Sota% HI 3} 2 & NDV & HgAH (A
99 La SotaT)2 AHE-3IITE =, UAFE 96 well micro-plate
2] ZA] wellell 0.1M phosphate buffered saline(PBS), pH 7.2

£ 25 LA ke, A WA wenoﬂ dHg 25pLE 7L
ste] 271 A 8148 AAISHATE 1 ¥ 4 hemagglutination
unit(HAU)2] NDV &8-S A wellell 25 L% X713k o
o Ao 3083 WA 1% | A8 T RS A
Al wellell 25 p LA H74gE th3 A2oll4] 4023t ¥-3-A171
s A=t A Qrke @78l Eds] oA
Ha A e AR A8k

4. RT-PCRol| 2[5t Hlo|2{A Held 24
Hd NDV(A=E 3 $359)E A&sl wEsh]

$I3led 7Hdke RT-PCR #AF ZLE(-NDV Detection Kit, iNtRON
Biotech., Seongnam, Korea)E AF&-3}9] pathotype ¥4 4
ALttt o] AAF A EE F @il 24 799 54A<Q
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WAk 7] LS BEUIZ AFE 5 F/7<9 PCR prlmer sets
2 Abg-@t}. Hlol2] 2~ RNA 532 Viral Gene-spin' " Viral
DNA/RNA Extraction Kit(iNtRON Biotech.)& AF-8-3te] A
2/\}01] /\1 AAsH= oﬂ olste] A5kt %6‘]— RNA
£ AzAA AFsHs NDV 35 #32F AE8 i-NDV
Master Mix 3! #<€1’d NDV 5] %8 i-NDV Master Mix
= Al }%'5‘}04 A zAbll A Bt ol 9W"6¥°%
NDV 414 #Z ZIE(i-NDV Detection Kit)Z RT-PCR-&
AlFATE 1 & A 719 %5(1.5% agarose gel, 100 V, 20—1:)'5
2 AJ8te] Common type RT-PCRE] 7% 379 bp, pathotype-
specific RT-PCR2] 73-- 204 bp] NDV & 4to] ZZE| &=

A AR5 BSTE 1719% 27, common type RT-PCR
oﬂtﬂ- AL _.:ﬁ/\l-go] = A9 k=3 NDV OEH__i com-
mon type RT-PCR¥} pathotype RT-PCR E.F &4t SZAHE
o] =23 79 HIA NDV Aoz A3t

7 X|AF AlZF S (Mean Death Time;

Fa] nlolz]~o] WYUA-E Alexander(1988)7} #AI3F HF
A3} 7)Fo)| o Aste] MDTH .2 2483tk = 103 &
Al 8143 NDV & 7} 8|45 0.2 mLA = 5702] SPF &
HOYE WA 11¥=)e] eP=E JEd v 37C &
& 7oA 5L w FshATt wi Y 24413F ool Fh
o] HAFeH 7ol At L=

59 ool = HAPE Lot A5, T et
o= AHst] dF&H AFE Al -84
Hol A% NDVel &3 HAIE 7HE3k T MDTE 100%
T AxPL dold Ha g4 wljgellA] S T
W/‘l o=z 7‘%‘ sttt mleol g 2~0] 52 MDT7} 604
F o]t 7% ZS(velogenic), 60413t o]/ 90A]7+Q1 73-5-
A F=(mesogenic), 90A1%F ©’FYd 739~ 2F=(lentogenic) >

= Bt

=

r\‘N

N

6. SR} A7 MY L HE BA

NDV #2]52] @7] A3} vte|g 2~ Al A4S AAlst
gt} "lol2] 2 RNA F2 Viral Gene-spin' " Viral DNA/
RNA Extraction Kit(iNtRON Biotech.)= AF&-3lo] A ZAL|
A Beks Wl oAt AAISIATE (DNA 34 B 5
o] A} FZ & Accupower " RT-PCR premix kit(Bioneer
Co., Daejeon, Korea)= AF8-3lo] A ZAMIA A= WY
7} Lee et al.(2004)°] AF&&F PCR ¥+$ Z7d] wlgl PCR &
Z7](PTC-220, MJ research, Waltham, MA, USA)Z A}-&-3]

o] one-step RT-PCR= AAI3F3ATE RT-PCRE 915t AR
F primer set= MI1055(forward; 5'GCTGATCATGAGGT
TACCTC-3")%} F508(reverse; 5'AGTCGGAGGATGTTGGC
AGC-3"ZE M 7429 1055HA] SHAF BoJo| A F FA=;
o] 508 A At F-LA7HA] F 6957H ko] SHH = A
AEATh SZE RT-PCR A2 7G5S AAgt] &
ZAHES EQ13 v v 2 AA Macrogen Inc., Seoul, Ko-
rea)°l] 7] ME E4S J=sigich £4E vlel2 2~ At
F 5232k N et 591 471 A <E(389 bp) T+
-2 (phylogenetic analysis)= AT A%
A2 91g gt 7] AE w7 (editing), oFv] =it AL
= 9 alignmentsi= Lasergene 7.0(DNASTAR Inc., Madison,
WL, USA)E Ahg-3le] AxIelich & Aol elel wpol
29| FHz} 47] AE 4 d3e 7180 E3dE NDV
T2 471 L3 vl EAEIsiTh o] 2 916kl GeneBank
o S=o] Ho] 1= NDV 0052] F 542 7] e AHe-
3199tk Phylogenetic treex= Clustal X(http://bisp.u-strasbg.fi/
en/documentation/ClustalX) Z =13 ol neighbor-joining
method 2 1,000 bootstrappingd}] +-233}a1, Tree-View(http://
taxonomy.zoology.gla.ac.uk/rod/treeview.html) Z 21312 &

o =4zt
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1. Bloleix 22| U S5

B2 AW WA BN @ uolel 2 Ak A B
vhele] B¢ AFWO wpolels $ol B Amsigh B4y
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Table 1. Virological results of tissue samples from dead chicken suspected of Newcastle disease in Mongolia

RT-PCR for NDV'

Tissue Virus isolation MDT? Fo cleavage site
Common type Patho-type

Brain Pos Pos Pos 547 h RRQKRF

Lung Pos Pos Pos NT RRQKRF

'Common and pathotype represent RT-PCR results using NDV-common primer set and virulent NDV-specific primer set, respectively.
*MDT, mean death time in chicken embryos. Creteria for virulence; velogenic (highly virulent), <60 h; mesogenic (intermediate
virulent), 60 to 90 h; lentogenic (no or low virulent), 90 to 120 h.

A I3 540 thste] NDV WA159] La Sota L3} & u =2t ES AN 2 Al A E2]% NDV MN1/
A oA EEl® MNI/105E NDV F9o & AHg-3to] 10 59 F e 2 7-9] o]l N Fig 1ellM] He
HI AAFS 242t AAsksich 1 A 2 54 fef Ak o} Zro] '"RRQKRF'9] motifS 7411 Qi) o]2ldh 4
Al @35S MN1/10 Y-S A18-3199-S w2} NDV La Sota 7] AE & 714 (multibasic) o) =ARET} 117HA] 91X
FLE AHAE W 2 i 5120 o) o] HI A 47F < phenylalanine 0= 73 947] A€ &l H9/d NDV7}
= el eH, o] A tigk = NDV I3t HIY 7} 7R3 Qe F o A 19l motife] % o|tHToyoda et
= o de AtelE YERNA] ZUTHTable 2). al., 1987; Collins et al., 1993; Nagai, 1993; Alexander, 2003).

upR|eto 2 wlolel~ 58 & Hrishke AEHA 54 W
2. NDV 32 22|Fe| =9 Wl MDTE AAISIAEE o5 flste] MNI/10 (& &

BZ 2k BA Bl A H2l¥E NDV MN1/10 52| & S 1071 S S| ste] Fakel] sk 1 A,
H& Hrkel] fleted Al 714 WS ARk WA Al

ilpathotyplnga H‘S}Cﬂ NDVMNI/lO—Zroﬂ 1’44‘8}0:] RT- M GS KPS TRTI PVP LML ITR IMNTL
4}\ 7] _ X a= - O_] }\-1 “ 7:‘/\ = A X 1 ATGGECTCC RARCCTTCT ACCAGGATC CCAGTACCT CTAATGCTG ATCACCCGS ATTATGCTG
W = Yol = I Lg% ¢CIR L T® 8LD 6RP L AR AGTI
PCR = ]V == ]—0 0}'0:] oTe NDV O:]T = ]—E = ] 64 ATATTGAGC TGTATCCGT CTGACARGC TCTCTTGAC GGCAGGCCC CTTGCAGCT GCAGGRATT
=] :—oj_o__ = v v T G DK A VN VYT 85 85 @ TGS I IV
O]—giq Common type RT_PCR‘E 715']/\]-0 A= Iq} MN]/]() e 127 GTAGTAACA GGAGATARG GCAGTCAAT GTATACACC TCGTCTCAG ACAGGGTCA ATCATAGTC
i) O'ﬂ/\]’ ZE o EO] = K LL P NM P RD KEA CAK A PL EAY
ETE'] 379 bp 3‘7]"] Zil L.O] o= E] %———E‘%, o = /\] J"—oﬂ m 190 ARGTTGCTC CCGAATATG CCCAGAGAT ARGGRGGCR TGTGCARARR GCCCCATTG GAGGCATAT
- . ° _ N RT L T? LLT™ PLG D SI RXTI QG S8
e pathotype-specific RT-PCR< g3 A3} 204 bp =2 253  AACAGAACA CTGACTACT CTGCTCACT CCTCTTGGC GACTCCATC CGCAAGATC CAAGGGTCT
. _ VSTSGGIGAVIGSVA
7] 9] NDV @11 /‘\l.o] = _-},I:_Q 041;], 316 ;;Tséccsce TCCGGRAGGA | AGGAGACAR ARRCGCTTT| ATAGGTGCT GTTATTGGC AGTGTAGCT
F AR vlo]Y 2~ 592 Prtske BAESH 54 e cmeem e
uho] | thild 2o Hojo] o]k A BAH S A4 Fig. 1. Nucleotides and predicted amino acid sequences of the
- — first 389 nucleotides of the coding region of the F gene
9k ol F Asiel F 9ud f44 N we RS £ the coding regio g
L o =z chuae] 2 of NDV MN/1/10 strain. The F protein cleavage site
sh= 695711 4t RT-PCRYC.2 S-Fsto] F de] & sequence from position 110~119 is boxed and F
A B29] motif £-J9Q1 11284 1198 x| afdsl= of protein N-terminal variable region is underlined.

Table 2. Serological test results for Newcastle disease virus of Mongolian samples from affected chickens

HI titer (log;) for NDV

Antigen Field sera' Control sera’
#6 #1 #8 #9 #10 Pos Neg

MN/1/10 10 10 12 9 9 5 <1

La Sota 11 11 13 10 9 5 <1

'Field sera were taken from five chickens raised at the outbreak farm in Mongolia.
*Pos: anti-NDV (La Sota strain) chicken serum, Neg: specific pathogen free chicken serum.
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A& AAIEATHFig. 2). 1 A £ AT E35te] NDV
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Fig. 2. Phylogenetic tree of the nucleotide sequence of NDV MN/1/10 isolate based on the first 389 nucleotides of the coding region
of the F gene. Sequences of reference strains of NDV were obtained from the GenBank database. Genbank accession numbers
for all NDV strains are indicated on the right. NDV MN/1/10 isolated in this study is in bold.
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Fig. 3. Phylogenetic analysis of genotype VIId Newcastle di-
sease viruses based on the hypervariable region (posi-
tion 1 to 389) of the Fusion gene. Genbank accession
numbers for all NDV strains were included in paren-

thesis.
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