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Characteristics of a NDV isolated from apparently healthy wild
spot-billed ducks (Anas poecilorhyncha)
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Abstract : Newcastle disease virus (NDV) is the causative agent of a highly contagious and devastating
Newcastle disease of poultry. A NDV (isolate DK1/07) was isolated from apparently healthy wild spot-
billed ducks (4Anas poecilorhyncha) captured at upper branch of the SapGyo Creek in Chungbuk province,
Korea during early 2007. The DK1/07 isolate of minimum chicken embryo lethal dose killed all SPF chicken
embryos within 60 h. The cleavage site of the F protein possessed the amino acid sequence '"’R-R-Q-
K-R-F'"7, which is a motif characteristic of virulent NDV strains. The F protein-based phylogenetic analysis
revealed that the DK 1/07 duck isolate was included in the cluster of genotype VIId and most closely related
to recent NDV isolates obtained from chicken farms in Korea. Epidemiological importance of virulent NDV

from wild duck is discussed.

Keywords : fusion protein, Newcastle disease virus, phylogenetic analysis, wild duck
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A& (Newcastle disease)= &, 4, W52l & 7}
FHE X 2R/ F4 vlolgaAd dEyes
FANAA 7T 2 AAA EAE dode AWF
SR S e Al 15 HAVISAEELRE Bt
AL ek o] Ae 1927d S Hx wAle] B
ol R 5 A&A R WAL glow, 80
o o]z HollX 3WA| 5d F7IE S A%k
o [15].

TAEH HAAA FAEH vlo] 3 2 (Newcastle
disease virus, NDV)= ParamyxoviridaeZ}, AvulavirusZ;]
4:8}= paramyxovirus type 1(PMV-1)°]t} [19]. NDV=
oF 15kb =719] negative-sense, single-stranded RNA 7|
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=2 7HAAL k. o] Al NP, P M, F, HN, Lo &
NAE dsstshe o709 FAAE Tk vt [14].

NDVE el i3t 53 Aol wle} k5= (lentogenic),
%75 (mesogenic), 745 (velogenic) 2 2 73l Atk
NDV strain®] 522 dutd o2 WA golel] tfgh
A A ZH(mean death time, MDT), 13 olz]o)A]
9] =] YA S (intracerebral pathogenicity index), 6
5 HollA1 ] g9 ¥/ =X] < (intravenous pathogeni-
city index) & A=3H Wil oJsto] Skl FHT
o [1]. T3 £ ESHE 0 2 NDV FO T do] &3
Fao) 93| F13} F22 guh A £ = o] &3]
= 7ol oJste] npeolgze] FHo] F-Erka e
AUtk dE Eof, A9 ""RK-R-Q-K/R-R-F'7¢}
7o) Tl 714 (multibasic) oF|=At DS 71 2=
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NDVe| ¢ & §& 247 X0 EAlsh= 55 &
W) gl ofs] Fodtulde] Flat Faed R 4
A EAEE v 2ERES A 12G/E-K/R-Q-G/E-R-
L3} 7+-& ©@d 7] A (monobasic) oH] At AE-S 71
oF= NDVi= FOSH e 55714 2 &g AlolA &
AeHe EFAFAL S (trypsin-like enzymes)oll 2]l
gk 2AEn |5, 6, 210

NDVE ©d 3 Yo|X| vt F T A o] 34k G714
& o83 AT EFHA 4] (phylogenetic analysis)S
ZAZ A2 o7ld - X)) 778 (genotype)°] AT
g BIHT AT} [13, 16, 17]. ©15 FAFEF viig
< 1990 th o] % =Rt ofu2} 1 ofAlo} HT7FE
oA A&H o KA e FHF ol [9, 12, 15,
17, 18, 30].

A7 LE R BlEE, 2770 E(order)oll A A 241
7N ool 27/ F(species)o] FAEH A Aol =
Ao A vk 2] 2, o, B, vFEl § 7
7o 7R 7] & YR ofERRE AWHo, 2
ol9]e] YR 2/ TES Pl Huzks 44 5%
< YR gt 53], cRIRFE T oW 28R/
= o] AxAel oJal A 17E A viel
2 B B [3, 8, 20, 24, 26, 30, 311¥ H} 2lo] FA
SH reservoir2A1 9] 7hsAdo] A7) o] YT} [4, 8, 23,
25, 27]. wAEHW AgolA o/ 53] FAXF
(waterfowls)®] FA 2 Q1 & 7hsAdoll= Erskal of
AzRoA ] wAEHA et A7 w53 AR ol

wEb, & A7E Fate] 20074 299 FHEE
of 2AlE Ans FHAF FaeA AAstd 28
opY gk s eglolx 2elE NDVO| 548 At
S 2A, oZRF U wASH A AREE
ZAFSFLA} BT

EREETE

NEES

B Al AM-3 NDV DK1/075E 20074 29 %
FRAZSFAA 758N A7k A s o] -
A7 FdoA X8 105% ¢ 5o A7t Sk
A5 22 (4nas poecilorhyncha)2] ZWd7} swab Al 52
e #e2E vlo]g{zolt), A WA T 1057%
1570l A 5F NDV &4 (644 HI®7HE 2321, NDV7E
THE JRAe dXEA Futh EEHtolg e
paramyxovirus(types 1-9) 3533 % (National Veterinary
Service Laboratory, USA)S ©]8-3F w2} -3-3 <A
WH-S- 9 (HI)3} RT-PCRH 22 NDV(paramyxovirus type
1) =Hxlsict.

A Az -

Fed

iz wpola2M 3F9] A WAF(La SotaT,
Ulster2CF 2 VG/GAT), Bl 253 FEelF 2
F(Kr-005F B! L) 220061 Alsksel] A2 st
= P Al (species W) TR O ERE] EEH oFF =
Wit e]F SH39/067-5 AHE-StAT Aol A&
Hpo|g e B WA g S gt
(allantoic fluidyg A F&te] —70°Cel] WERASHA A
&3t

MET13Hs

NDVe] AE8H4 AL EX317] 98t o AE
T & Yo gig I+ TS ARSI &
A, UAE 96-well microtiter plate®] =& wellol
phosphate buffered saline, pH 7.2(PBS)& 25 ul®
F3 O o]y A 25 ulE A HA wellol] ¥
o] Egste] 271 ©AS|A S AAEIHTTE L & BE
wellol 1%(viv) & AT == @ Y312 25 3
7hste] E9het v A2elA 4087 BRI T
3 97k @gFo] dojue FHL siMuje] o
TE FEA AT

HIO[2{A =3 ZA}

NDVE] E3& =4317] 9sle] 92 WA 10¢E A
glo} @A )4 MDTE &431t} [1]. NDV7}F 8
FE AAE gugals dg A GFE 107904
10°7b4] 1071 31418k oh, ulolg] 2 g4 0.1 mlE
vlojg) 2 sl 57 @hgAIgke] 2=k allantoic
cavity 12 HZE3Fth 2 F 8AIZF WiA] 104]7ke] 7
et & T vlo]y 2 FAAS FYS WHOE UG
Aol FEsIAt. L & HEAT-S 37°C F7]olA
HiksaA] AFUZE vl 23] AlEole] FHAlHRE 7
Zslo] 712839t MDTE HlolE 100% AR
3 3| Aol A o] AlE|o} HAFXAMZSZ ST 2
A3}, FHaH ATl 60417 051 S 7, 60A1%F
WA 90417191 A4 S, 90AIZE oY S oI5

o= wsL,

HIO|2{& RNA F& % RT-PCR

ulolglx FAAS] FE& flste] FAutoleiavt §F
e 8PS ARSI vlolE 2 FHARE Vieal
gene-spin(RNEE, =S 0|83l A|RAA A3}
= el Azt FE3ATE DNAGA B 5ol
AR} ZZ2 Accupower RT-PCR premix kit (Bioneer co.,
Korea)& AM&-3lo] A|ZALA A3H= W Lee 5
[15]0] AH&-3F PCR W3- 29} A7+ 2790 W} one-
step RT-PCRH .2 A A5} T} RT-PCRS ¢3F primers



o

= Lee & [15]°] AH&-3F M1055(forward; 5-GCT GAT
CAT GAG GIT ACC TC-3)¢} F508 (reverse; 5-AGT
CGG AGG ATG TTG GCA GC-3)E AH&-313lom, o]
primer set= M A9 1055F-9 oA F Fd2k<]
508 bpsE FHIIEF AAEUTE FHFAHES 1%(W/v)
of7t2 A0 A A7) 953 TS, Gel extraction
kit(Qiagen, Germany)E ©]-8-3}] Bo| FZTMEE FF
AT 2 T, $3FHES gel purification kit(Qiagen,
Germany)S ©]-8-3F] =4~ A s+ T3 Dye Terminator
Cyle sequencing kit(Applied Biosystems, USA)Z} 253
719E BAAX(ABI PRISM version 377 DNA
autosequencer; PE Applied Biosystems, USA)E ©]-&-3}
o 7IMES AT

HEUdE FIX 2N

A 248 7] 508 bpel A A7INLFE F
Azl NEeHT-lol] sfdste 3 38970¢] 4 A
d& ot BT AlSEA ey fHA
(phylogenetic analysis)& €13 34t A7|ME 2H
(editing), o}7] At M EellZ, 2 alignments= Lasergene
7.0(DNASTAR, USA)?] MegAlign programe A-&-51od
AT 2 AT A FAA G7IME R
< 7|0 EE NDVe| §47 G7IME H R} H
2] 3} T}, Phylogenetic treesi= neighboring-joining
method within Clustal W with 1,000 bootstrapping
replicatesE ©]-8-3fe] 483 Tt.

&

2
SN
& X e

)

S 020N HoE AL ol 0] 54 155

2

NDV E2|Fe| £M

Sk =0 oA EE® NDV =] 225 DK1/07
Fe wgARe] HEale] =g 2t A
A3t = 25 DKI107E B 28] tiste]
1,040 2] -G S YeRd whidel, T )
sl 2v) o)3ke] 4 $F% 97HE Bk Uz
nlo]#]2F La SotaT™, Ulster2CF, VG/GAT, Kr-0055+
9 wAZAFe] AS & APl tiste] 4 2564
olde] S Y HE Boy T Yo tisted= vl
oldle] BT SRS YERIRL) whEel, o) f
# SH39/067= & A8+ 2 & AP B Ha
gk s12ul) o)) 3 $F 97HE JeERdh

WS AT HA XA ESATe] MDTE &AT
3 A3, FUEYF DKITFE HEF 6047 ol yd)
B g AlgolE XA A o] H3= DK1/0757}
gol| thate] 7= Hlo]2]A(MDT: 60417F o]t)e] &4
< 71 vpolead S el Fr

F EHMHZEISl AJIMYE 2N
NDV =25 DKI/0779] A ESHA 54
zA¥8}7] 918k F whaldol 3k By 23] 1A
AAEAT FHAF $49E 918te] RT-PCRS A g
o M @ fARe] ¢ Taelel Fuawd 43
o] N ZR-91E X3 F 508 bpse] AHEo] Ao

3 do do

1 ATGGEGCTCC AAACCTTCT ACCAGGATC CCAGCACCT CTGATGCTG ACCACCCGG ATTACGCTG

M & &§ K P & T R I

P A

P L M L T T R I T L

64 ATATTGAGC TGTATCCGT CCGACAAGC TCTCTTGAC GGCAGGCCT CTTGCAGCT GCAGGAATT

I L § € I H & T S8 §

L D

G R P L A A A G I

127 GTAGTAACA GGAGATAAG GCAGTCAAT GTATACACC TCATCTCAG ACAGGGTCA ATCATAGTC

v v T G D K A ¥V N

LA 4

T & § Q@ T ¢ & I I WV

190 AAGTTGCTC CCGAATATG CCCAGGGAT AAAGAGGCGE TGTGCAAAA GCCCCATTA GAGGCATAT

K L L P N M P R D

K E A

cC A K A P L E A Y

253 AACAGAACA CTGACTACT TTGCTCACT CCTCTTGGC GACTCCATC CGCAAGATC CAAGGGTCT

N R T L T T L L T

P L & D & I R K I

Q G s

316 GTGTCCACG TCTGGAGGA | AGGAGACAA ARACGCTTT| ATAGGTGCT GTTATCGGC AGTGTAGCT

v 8§ T § & G |R R Q

K R

F |I ¢ A Vv I & 8§ V A

379 CITGGGEGTT GC
L G V

Fig. 1. Nucleotides and predicted amino acid sequences of the first 389 nucleotides of the coding region of the F gene
of Korean wild duck isolate DK1/07. The F protein cleavage site sequence from position 112-117 is boxed and F protein

N-terminal variable region is underlined.
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Fig. 2. Phylogenetic tree of the nucleotide sequences of NDV isolates based on the first 389 nucleotides of the coding
region of the F gene. Sequences of reference strains were taken from the GenBank database. The phylogenetic tree was
constructed using the software package DNASTER with the CLUSTER W method (Slow/Accurate, IUB). The provisional
designations including genotypes and sub-genotypes are indicated on the right.

2 ZZHYch FEEL oblR2ARYE &5 4
A F A FAR Q7L AU o]F F
W o] 389 nte] A A7IMLES D7IME A0 A
Eipoa=g

NDV =583 #d 9= Fo @l de] FI/F2 2859
o] opueat MES ZANSIATE L A} ofA 220l A
28 DK1/07532] Fo 2479 "PR-R-Q-K-R-F'"2]
714 oAt DS 7HA AL AATkFig. 1). F &
Wy o] BHRLoM o] A7 ofr| st ML 5
NDVeI|A #25] = S Q) ofn| it A Go)a, A VIId

F4Y 3% dolg2Eo] FEHOE I Y of
Hle Q7NGYS A u Bel® DKI0TRE

Q1 75 vle]yAa9lS ofvlgitt [4, 22, 28] 2
2lu R, F e el Weld RE|H (motify= 37]¢] MDT
o oj%t 58 A% Axel dX|sh= Aot A iz
2 AR S WA (La Sota¥, Ulster2CF, B1F, 2
VGIGAF)¢} SH39/065E 2% "2GK-Q-GR-L'"&= &
o FEololA ofx upolE o] SAH1 @74
(monobasic) o} At M E-& 7H AL UL

ol 2%

=%
hl

HSEFSY 24

Fetlgle] N @k 7 9] (hypervariable region,
HVR)2| Ak 714 <E-e NDVe| #4383 7oy &
A9 B Qg ATRFEY B9 FH Fe



AWF ool M FeE ALY vholE 0] 54 157

2 AMgHo] gk} (12, 15-18, 25, 29]. 2B, B
FollA 7oA A E 971 MET F EEe N
H91e] 38971 9] Et H7IME S ol &ate] ATEF
3H A2 918k ARESIITHFig. 2). 3, @A77
43 97l KA HEAQ] NDV strainsE 2] 31
FEE Blal F4E flste] ARSIt ofn v A
AFE [13, 15, 16191 2J5te] BaLgl upe} o], Wil
A% I8 (Ulster2CF % VG/GAT) e F4% 1Y
(L Sota7, BIF= ¥ Clone305)°l &3ttt Alsks oF
AZFAA EElE SH39067= A7 7838 1
ol it & A7) ofY 2 ElF DKINTF=
AT B FH3 VIMPO &dhs 202 AL
om, 2 = HollA Fshs VIIdE 745 Hield
29} 71 fRAo R FAEKAT ©]2E DKINTFE
WalblolE AR H2 S HolA fdhs 459
NDVel| f82 e 7Hgthe 218 ofv] it

=R

[

a

oW 22| Fe 2 59 o ARl 2t wA
o] A SFEA 7FeAEE Al7IEe] gol=
T-SIAL [4, 8, 23, 25, 27], AEECEE A TS
EfiA] k= el 54 AR AF ] ofEs 5
S 2] ol 2R tig AL A7t vl AlgHE
22 o]Fol &l Ao] AMdelt), 2st F& 7t
3 2w & A9 ofd il NDV7F =] Ao
2 BaE AL 2 ooyt A st

FA oA ZFolA NDVE B A7AE9 28 B
3 v JARE, Erjg)Ee] 7halEA] - (double-creasted
comorants) 5 TFe] ek HAL [7] 5 <lL1F <1 Al
£ A9slae )RR ks NDVECIIY [3, 8, 20, 24,
26, 30, 31].
B AT S o e 2 RE Begh ulo]g 2] &
2 o FA 2 Aol AH ST ofEgo] 9l
£ S Xtk 28y, 27 LR wA
Hol| Aol Atk Z2FFH] on] deA A
7b B ERE o = o] 2iE]
A Qg A7 A9, B = vlo] vt EelE
Al AR FA] o] ZHFHUA ThE oo 1
o4 64812l NDV HIZAI7HE: B ATHE ARLS 7}l
£ of NDV7F 288 a5 e Ead ¢
Ho g YRS Aoz vetFErt NDV DKI1/0757}F
AT e o] FujAaZA B E AT AME A

=, oF 2277} AL XA o)X et} &
e 7 e2le £4HS 5319 NDVE 54 37
o AN F Athe BE Fold Havt 2lef Bl

L ool

o

o

=
=

oy
=
o
0
I

i

W5 9 2 (dnas poecilorhynchays =2 02

1 RN
Eahe 54 BB EREG ALH A9 By
Ao zne dobe AMEeelED A A4E o

ot 2R R, & AFolA vlolaxrt 2E)E Aol A
THYS ASrshH A3 SHAA 3 &7 59
Ao e A A =W A2 BAIRIA] HEkekA]
2t} T3 B Aol NDV DK1/0757F o 2.8 & A}
olol|A] ZpA| &3ete LE]frel vholH2R1A], Hi-El
ulo]g] o] o]gt 7AF o = Q1% A 1#] Erg5kA] Tt

Je= B8t 2 71A9] DKI10752] 548 7
ksl ®® NDV DK1/0757F 2 Ho 258 fei=3
< 7FsAo] o AtET AR, Ao R
25" oF= NDV SH39/065F2F €2 NDV DK1/075F
= 9 A48T $HTS HolA &t s ERE vt
ojg 29 739 & Ao gt FHTS T UL
Sl vtolaze] A a3skA] &t [11]. A,
H Fu] HollA falste 745 NDVe 802 7t
& FAREATE AR, =] Hea o elA] Algshe
FTAEY ST 25H 20079 12€730] FA
A Aol At 2709 H TFNNE FAE O
ubyElgl o) vk NDV DK1/0757F & &l vlolgl
d AS, AEE A= Bh NDVZF L9H
Eoluh, AR T3] Sl o A8 AFEAS 7
AL wiAE 5 gl

AEHoZ, B A3 AW F el 5 NDV
7 B AT AolA ok AW F 287 NDVE
BEFEEA 288 F e 23S AT A
oA o F oot At USE FAEHLS
gt AW w&) HAsks 98t d@ARALE AT A9
ol 2R HEFAY TE APE SHA H3

£ Za7t ok

g £

ARE A3 ot e AE2S Ak

1. NDV DK1/075E 2SAI g 5388 A8 2
I HFAAAZHMDT)7E 60417 o|U| 2 745 vlo]] 2
2 FRI=

2. NDV DK1/0752¢] F ©hejzle] B-5-$] o] =it
AMEE BAS A, s vpole]ze] £ 'PR-R-Q-
K-RF'7e] 44 7)1 opriedt M-S 7 2102 &}l
2=

3. NDVe| F 719 dzt 74 Ee EUZE A%
el o 2 B35 A3b DKI075E S50kA ofoll A
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Ty 5= 7= vlo]g 2B &3 VIIdE Y 3o genetic groups (VIIb and VIII) responsible for recent

2 BEErgen, 2 FUALS GollA EaE A= Newcastle disease outbreaks in Southern Africa, one
NDVS} 44407 714 =2 A45A4e Je o) (VIIb) of which reached Southern Europe. Arch Virol
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