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Characterization of Lentogenic Newcastle Disease Virus Isolated
in Jeju, Korea during 2007~2008 Surveillance

Eun-Kyoung Lee’, Woo-Jin Jeon, Jin-Won Kim*, Mi-Ja Park®, Sung-Hwan Moon?,
Sang-Hun Lee?, Jun-Hun Kwon® and Kang-Seuk Choi**

!Avian Diseases Division, National Veterinary Research and Quarantine service, Anyang, Korea
2Jeju Veterinary Research Institute, Jeju, Korea

To expand the epidemiological understanding of Newcastle disease in Jeju Province, Korea, active surveillance was
extensively performed through a virological examination for poultry farms and wild birds in Jeju Province during
2007~2008. Samples (swabs or fresh feces) were collected from a total of 6,485 birds including 6,405 domestic birds
(chickens, ducks, pheasants, geese, quails, turkeys, and ostriches) and 80 wild birds. A total of 24 hemagglutinating
agents were isolated from domestic birds on fourteen farms including five Korean native chicken, one layer chicken,
two broiler chicken, four duck and two pheasant farms. The hemagglutinating agents were all identified as lentogenic
NDV based on the reverse transcriptase polymerase chain reaction, sequence analysis of amino acids on the F cleavage
site and mean death time in chicken embryos. The F gene-based phylogenetic analysis revealed that the NDV isolates
were classified into genotypes 1 or 2 of class Il. These lentogenic viruses were closely related to NDV vaccine strains
used in Jeju Province. Active surveillance conducted for Newcastle disease indicates no scientific evidence of virulent

NDV infection in chickens in Jeju Province, Korea since 2005.
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T0<&H nlo]# 2 (Newcastle disease virus, NDV)&
Paramyxoviridae™} AvulavirusZ;oll 4:31= Avian Paramyxo-
virus type 1 (APMV-1)o] 431 njo]e] o]t} (1). NDV
YAkel A71= A7 °F 100~500 nmol™, YApe] Rk
tjekst el (pleomorphic)S 7HA 3L it} (1). NDVE 9F
15 kb =719] non-segmented negative sense RNA 3 Ejj 2]
Ase 7K Ytk NDV Al nucleoprotein (NP),
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phosphoprotein (P), matrix protein (M), fusion protein (F),
heamagglutin-neuraminidase protein (HN), “1Z]3. RNA-
dependent RNA polymerase (L) 5 8 Blojg|x ghalas
I3 3sle FHAE sk Atk (2). NDVE] HN3H
F vle]elz 93] (envelope)oll &5 o] e Tt
ojt}, o] T HN AEH-23} nfo]e| 2 W5 ol o
3t Fi= vlole 2 Al AlESE (cell fusion)ol] 2o
st} (3~5).

NDVE F ehalde] 37 39 (hypervariable region)
A 7L v o R FHAE ERIHeR I
Al class 17} class 12 #3573k At} Class 1> F&2 o4

(53] A1)t AAl el A e ar ofsd el
S AU ik (6, 7). A g el o5t

|'5 77 NDV class 1= genotype 914 IX7}A]
BEHF5o] A A} (6, 8, 9). © < genotype 13} 1= F
= oRATOlA EEHm, HolA M-S A vEh

A ¢k7] wjio] o]E = AE NDVE WAl Hlo|#| AR R

Mz odo Jm BN
1o oX T



$-85 3 9tk Genotype HINA IXE B 5 7FE-FollA
FE Y gt A Holl gk HddS A
3 3t} (8,10~12).

770 (Newcastle disease)= <7H5 o]4Fe] NDV 7+
Aol ofsf WHshs 7o SR vt
M AlE WHA 7S oR A Ee] gtk NDV
9] =¥ (virulence) A4 X4 (intracerebral patho-
genicity index, ICPI)Y} ZAlEljo} H X AFAIZE (mean death
time, MDT) & Bl thgh B3 QLo ofsto] oF=3y
(lentogenic), 5753 (mesogenic), =3 (velogenic) &=
AAE o] Xt} (1, 13). EAFAEH B HOR = F
el o] FHK9] (cleavage site)e] M4 EE]AZ (motif)
A ool ofste] ulolg29] HY o fE Ped
AT} (13, 14~17).

FAEHE 27E T H, 4, W5 s P 2
HO] Fol o5 7R Foll YA NDvell A

= ool ALl 100%°] o2& HAMSE (mortality)<
LPEHH_D}. el A o] FAEH S 19279 & Halg
oz, 3dollA 51 F7|& thfrdl WS Kol A&
Ao ARl HsiE A3 it} (18~20). 53] 774
X Y8 Hasks flste] SulellA = 1997 Fsbd-s
o s, 200097 F-3bd 9 A wEE oo R

ALY WA o Fal AAME AAsta ) AR

=
Al

T H
G AL A weh 20009 2 AT
TRED AFAE AL o) FA AedE Rae
2 st A, ARSE A3 ot FgS

A AT A5 20051 A ALY EFEHAIA HE
% 2009 #A7ZHA] FFAEE FTPLA Havk
Arslot), MAEER A7 T (Office International des
Eplzootles OIE)= A 1d3F 7wA&H 2Ao] gla

slxo] AH @ﬂzlo Eilo] S

& gmloﬂoz et 51
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HAAAE JF|

AFEY AFSSIE 9= 7HEF 9 oRIZRFE Uto
2 3 AAME AF = 2007 11958 2008 1974
37H A7t 22} wlol EV AAF= 20085 895-E 2008%

7 3L F 23] AA AT AR BT A
x1~ o2 ATk HAMN Y 57 AlE AFHA

TAEHORE e F4S UEhlle A o5& w2
skal 71531gith vlolel s AALE 9% ARE The E
7F AAFG A 2074 lej® At A7]%E (upper
respiratory tract) 2 ZwjAd7 (cloaca) H-91& WHE O
swabste] AAE AFH3FScE W swaboll 25t A&
AMF7E AN ek AN WAL FF] A5 s A
Sk WS AFEATE AFH S AlEE APl AHESH]
A7 B2 Basigion, s8] AXL T2 A
712 g 2T AEE A7 FAA ol HAAE
Akt

HiO[2 A& =2 HA

vpole] 2 ] HAhs vlolg| 2 EEAARE] SR
THE ARgste] AABISIT (4, 13). Hiolels E2lE 9
slo] EAW A4 (specific pathogen free, SPF) Tol| A
Freigk kS Charles River SPAFAS (North Franklin, CT,
USA)OlA F-}iste] ARg-saith 2F A s 99 WA

1Y F&e] 297 (allantoic cavity) = &3 &
T w|7] (Heraus Instruments, Hanau, Germany)oll 4] 5
HeFstlet vl ek 24A13F o) & Eﬂo}ﬂ HArkg 7
#H 7|3k T
@2 ANF AT
2 Fd

A9 Sre] B s pletgll ] A7
S50l 9l A oing AR 4P Teh ol 3
= o) £ A3



NDV lIsolates in Jeju Province

Hio[2 A9 SF

719 vlole 2 BEAdol A & AP Eo] 9
|2RES o ® R e nlo]z|~7} NDV

ol
Q1R ARZ AL NDV AANE AHX a4 238

d
=
ol
o
=
>

RT-PCR)= AR&-3ke] AAISH3Ith Hlol#|2 RNA &2
Viral Gene-spin™ Viral DNA/RNA Extraction Kit (iNtRON
Biotech., Seongnam, Korea)= AF8-5le] A ARl A AT
= Wl o)A ske] AAJsklt 53 RNAT i-NDV
Master (Common type) Mix (iNtRON Biotech.) =+ i-NDV
Master (Pathotype) Mix (INtRON Biotech.)& A-8-3+ w7A&
W A47% Z1E (i-NDV Detection Kit, iNtRON Biotech.)
2 RT-PCRE AlZAbol Al A= el e Aste] A
Al3FTE RT-PCR T34h=S 7195 (1.5% agarose gel,
100 V, 20:2)3te] NDV SAto] SEEQe=A] o5 &

2kt A7]99% A¥H= Common typee] 7-$- 379 bp,
pathotype®| 73-9- 204 bp7} 552 74 ¥ o= #7gst
Tk, g 379 bp F719] M FEFAET FEE H-
oF=8 NDV YA O, 379 bp 2 204 bp 719 F F5
It SFEAE O] B SEE A9 A5F NDV G2
2 HAepsieh. NDVE 4% Lel552 Aesh 3
2 54 Aol AREE wj7kA] 70T WE Hs)
Atk

HiO[2f A LHEY A}

NDV 2259 WdAl (thermostability):= TS 7+
o] ANt =, vlolg] A~ HAAAEE 56T A] 30
B3 9423 v V-bottom microtiter plate (Greiner,
Stonehouse, UK)ollA & Ad7& o] &3 I3 vHs
(hemagglutination, HA) <1715 S 3}3t) olu] dAg]
£ 3 &2 Y A5E dEE ARESISIth vlole
o] HA 97h= d7-&3o] dojuh= FHaL sAu<] o
F= FAISI

AEfOF B XIAAZE 5

H2] ulolgx9] H2e Alexander 5o A3 W
3} 7)ol o)A sl MDTH .2 =43t (22, 23).
2] wpolg| o] MDT SA4S flate] 9d® WA 11
9] SPF & F&2 AME-3I3Ith NDV RT-PCROIIA %
2 wAe eupgols 108 A sAste] 7t g

ox e
ol (o of Mo R

of
1%
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02 m¥ & 5710¢] SPF F3 QW72 53 & 37T
T vl A 5UE wgsdck vl 24417 o] &
Elopr} HAlgt Ag-olls Feko] Al dE oz 1
staL #)71skgleh o1 5 w71zt 5 ool & Ejobrt
HApgE FThE QEPS FA o AfH st H A

e R A o e
NDVel o]gh & o} AALR FHslolon, 194 &
A5 NDV 24 5 0% hrs)

e A Aol S49 Sl g vl B

60117t o]ald AL = 60A17F o] A7 A$-
j‘

A%, 90412 ol A% b o ST,
NDV F REX 24

NDV #2529 F
TET T VM LS EA st
t}, Hlo]#] 2 RNA 53-8 Viral Gene-spin™ Viral DNA/
RNA Extraction Kit (iNtRON Biotech.)& AH&-3}o] #|z2A}
oA At Wil oAzt AT cDNA 4
2 EolfAxt FZ-& Accupower™ RT-PCR premix kit
(Bioneer Co., Dagjeon, Korea)2 AF&-3Fo] A ZAlollA A
ok W Lee T (20)©] AFE-EH PCR HHg Z310
&} PCR S%7] (PTC-220, MJ research, Waltham, MA,
USA)E Al8-3}4] onestep RT-PCRE A A|31Slt) RT-
PCRS $I3le] AL primer seti= M1055 (forward; 5'-
GCTGATCATGAGGTTACCTC-3)9} F508 (reverse; 5'-
AGTCGGAGGATGTTGGCAGC-3)= M - =}e] 1055%
A HAELINA F o] 508 HA AR 7EA] Z-
6957l #Miko] FEE=F HAAE AT (20). RT-PCR 4=
= 15% oprt= 2 AoA 7955kt 1t Gel
extraction kit (Qiagen, Valencia, CA, USA)S Al-g-3}o] o}
Zb2 2 Ao 9l 695 bpe] Eo] FE WI=E F
At &3 s As7IAE S84 (PE
Applied Biosystems, Foster City, CA, USA)Z ©]-&-3}e] 917]

Mae 2483

FAxke] 7P F-91E RT-PCRE
7

B
e 241 Arlekel

s F= A4

B710 A A SR e whol] 9] F Al §171A
= o]g3fo] A% E4 (phylogenetic analysis)2 A5}
ok AlE w412 4371 695 bpe] F Ak ik 4714
T F rdxe] N g F-919] 389bpe] A A7]A

@ 12
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Table 1. Lists of farms and their domestic birds sampled in Jeju Province, Korea during 2007~2008 NDV surveillance

Species tested®

Period Sample Total
sampled type Ly Br BB KN Dk Pt Others
Ist Swab 2506 (63) 1520°(36) 286( 7)  80(1)  400(14)  120(3) 80 (1) 20 (1)
(0711 ~'081)  Faeces 165 (10) - - - 45(2) 40 45(3) 35 (3)
ond Swab  3054(68) 1,798(31) 559(14)  80(1) 597 (21) 20 (1) - -
(088~'0811)  Faeces 700 (19) - - - 100( 3) 270(7) 240 (5) 90 (4)
Total 6,405 3,318 845 160 1,142 450 365 145

2Ly, layer; Br, broiler; BB, broiler breeder; KN, Korean native; DK, duck; Pt, pheasant; Others, quail, goose, and turkey.
®The number of bird individuals (farms) tested

Table 2. History of poultry farms where hemagglutinating agents were isolated in Jeju Province, Korea during 2007~2008 NDV
surveillance

Flock history

Virus? Period®
Farm (location) Bird type Age (days old) Vaccination

JJ/1A1/07 1st A (Seogwipo) Korean native 180 Yes
JJ/1A2/07 1st A Korean native 210 Yes
JII2A2/08° 2nd A Korean native 280 No
JJ/B1/07 1st B (Seogwipo) Pheasant - Yes
JJ/C1/07 1st C (Gujwa) Duck 28 No
JJ/C2/07 1st C Duck 35 No
JJ/C3/07 1st Cc Duck 21 No
JJ/D1/07 1st D (Jocheon) Duck 14 No
JJ/D2/07 1st D Duck 56 Yes
JJ/E/O7 1st E (Pyoseon) Korean native 730 Yes
JJ/IF/08 2nd F (Hallim) Layer 190 Yes
JJIG2/08 2nd G (Aewol) Duck 35 Yes
JJ/H3/08 2nd H (Aewol) Korean native 168 Yes
JJ/11/08 2nd I (Hangyeong) Duck 3 Yes
JJ/12/08 2nd | Duck 21 Yes
JJ/J2/08 2nd J (Aewol) Korean native 105 Yes
JJ/K1/08 2nd K (Namwon) Broiler 34 Yes
JJ/L1/08 2nd L (Pyoseon) Broiler 25 Yes
JJ/M/08 2nd M (Seonsan) Korean native 100 Yes
JJ/IN1/08 2nd N (Seogipo) Pheasant - Yes
JJIN2/08 2nd N Pheasant - Yes
JJIN4/08 2nd N Pheasant - Yes
JJ/N6/08 2nd N Pheasant - Yes
JJIN7/08 2nd N Pheasant - Yes

®Heamagglutinating agents were all confirmed as Newcastle disease virus
P1st: 1st surveillance (2007. 11~2008. 1), 2nd: 2nd surveillance (2008. 8~2008. 11)
*NDV was isolated repeatedly in 2007 and 2008 on Farm A
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TS FHote] AAlEHdth AlE A4S 9% At <17
Aqd A (editing), o} =2t Mo S 2 alignmentsi=
Lasergene 7.0 (DNASTAR Inc., Madison, WI, USA)S- A&
ato] AAlskGeh 2 ATtollA EefE whol2 e
b A7IME A A= 7)ol Y NDV At
A7 G v A8 ol & 9138le] GeneBankoll
s%o] Fo] 9li= NDV 2859 NDV = ul&8F 165
s & NDV 3459 F 42 9471445 A&tk
Phylogenetic treex= Clustal X (http://bisp.u-strasbg.fr/en/
documentation/ClustalX) X213 oA neighboring-
joining method= 1,000 bootstrappingale] w43} Tree-
View (http://taxonomy.zoology.gla.ac.uk/rod/treeview.html) -

2I9E B3l 24 E0E mAsa.

N

L
MF= 7t2sdoll tiet Hiole{ A HAF 2t

AFE ARSI e TR s7HE O R §
vlo]# 2 ZAR= 2007 A5 20083714 23] A3 A
Alstdth vholE 2 HARE 913 A= AFH A Table
19 2k AAF o 7haR S 9 kA, S,
S8 A, ESH), 28, B, A9, vFer], AHxsl
T3 AR E AFH A S AR TR
i PA

ORI T ¢ ofAET AAAlel AAshs ol e
FE TAoRE ASE AT

12} mpole) 2~ A} (2007 11958 2008 19€) o
2 730 7 E7F 26715, 2FA 367 571 1,520
T, A 70 57t 28657, S8 A V) 57F 80, E
TH 1670 7} 4457, 28] 570 57F 1607, © 47 5
7} 12557, w38 10 B7F 2057, 71=17) 10 57F 25,
AWZ 17) &7 557, 812 Ul 571 559tk o] 5 E
T Ul s7F 37, B VN U 15, 28 27 57F 5
T 5 5/l F7HlA F 979 73 Hlol vt &
= AT} (Table 2). ©] 713t &<t oFAZFE oo
A9 shEEolq B 407, ezEolA W 207,
Ergeld W 2048 5 ok 2EliFe W 80
ANFste] npele 2~ HARE AAISISIth AT of
FollAE -8 vholel e FElEA] stk

22} ol A} (20081 8€F-E] 20081 11¢Y) Uf
’F2 877N 7t &7F 375457 =, kA 3170 57} 1,798

o
g
WASHOR o)UY Wt ofw TR $awA s,
2
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Jeju province

Figure 1. Geographical distribution of poultry farms where NDV
was isolated during 2007~2008. O, NDV positive farms during
first NDV surveillance (2007. 11~2008. 1); @, NDV positive
farms during second NDV surveillance (2008. 1~2008. 11)

=, S 1470 57F 5595, S8 A UK 571 80, &
T 2470 E7Y 697, &2 87K &7k 2007, H 570 5
7} 24047, vF=2] UK s7F 40, 7191 270 §7F 40
71171 UN &7t 107300k o] & Akl U 57 17,
7 27) §7F 25, EH 4 F7F 45 UK s
55, 2] 270 57} 35 5 107] w7l F 1550] @
<A velE 27t S AT (Table 2). ©] & EFE
VN &7F (E7MA)= 12F B 230 dAALl A B d T
o HpelE 7t 2= Sl
s velg vt #ed w8 5 ETE UN
s7rek o2 27) 7R Alelstal
e AARE 7Rl vhelE a7t e Tkl A
E! S

<]
< 3UFAATE 7304 7A ThgeiTE. wko

T =y
- &

T

N

b

H F7FES Fig. 1014 Hi= npe} o] x|g] 4o

29 57hE
2 AFEN e BEE bl
NDVel 58 & 4=t 54 TA

ATl A ARGFRl ZhaTrelA Eeld 8
Hiolg| =50 NDVIA o7& 543t7] $15te] NDVE
Eolxo g 71&&= RT-PCRS A&ty 1 Ax) 2
Aol A ek F 2452] F-§HS vholE 2 R
) NDVE &5 o = =35 i-NDV Master (Common
type) MixE A3 RT-PCRoY ]38l 379 bpe] djxte] &
o|H o FHHG oL, 53 NDVRHS Soldoz
Z3}= i-NDV Master (Pathotype) MixZ A}-&-3+ RT-PCRo]l
M d7-87% BE5 5ol 204 bpe] EAF FZAL
Eo] HEE A I} (Table 3). T3+ SPF & Fetol| A9
2] npolg o] HEE AR A} B AgeA] e
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Table 3. Genetic and biological characteristics of NDVs isolated in Jeju Province, Korea during 2007~2008 NDV surveillance

NDV isolate NDV RT-PCR? Genotyping® FO motif Heat treatment Mean death
(Farm) Common  Pathotype Class  Genotype Sequence Before After time

JIALI07 (A) Positive Negative | [ GKQGRLIG 512 64° >120
JILA2/07 (A) Positive Negative | | GKQGRLIG 512 64 >120
JJI2A2/08 (A) Positive Negative | | GKQGRLIG 512 128 >120
JJ/B1/07 (B) Positive Negative . | | GKQGRLIG 256 <4 >120
JJ/IC1/07 (C) Positive Negative . | | GKQGRLIG 256 128 >120
JJIC2/07 (C) Positive Negative | | GKQGRLIG 512 <4 >120
JJIC3/07 (C) Positive Negative | | GKQGRLIG 256 128 >120
JJ/D1/07 (D) Positive Negative . | | GKQGRLIG 256 32 >120
JJ/D2/07 (D) Positive Negative | | GKQGRLIG 64 <4 >120
JJ/E/OT7 (E) Positive Negative . | | GKQGRLIG 128 128 >120
JJ/F/08 (F) Positive Negative . | | GKQGRLIG 64 <4 >120
JJIG2/08 (G) Positive Negative | | GKQGRLIG 512 256 >120
JJ/H3/08 (H) Positive Negative | 1l GRQGRLIG 128 <4 >120
JJ/11/08 (1) Positive Negative | | GKQGRLIG 1024 1024 >120
JJ/12/08 (1) Positive Negative | | GKQGRLIG 256 256 >120
JJ/J2/08 (J) Positive Negative | | GKQGRLIG 512 256 >120
JJ/K1/08 (K) Positive Negative | | GKQGRLIG 1024 32 >120
JJ/L1/08 (L) Positive Negative | | GKQGRLIG 512 256 >120
JJ/M/08 (M) Positive Negative | | GKQGRLIG 128 128 >120
JJ/N1/08 (N) Positive Negative | | GKQGRLIG 512 512 >120
JJIIN2/08 (N) Positive Negative | | GKQGRLIG 256 256 >120
JJIN4/08 (N) Positive Negative | | GKQGRLIG 4096 1024 >120
JJ/N6/08 (N) Positive Negative | | GKQGRLIG 512 512 >120
JJIN7/08 (N) Positive Negative | | GKQGRLIG 2048 1024 >120
& Common type, NDV-specific RT-PCR; pathotype, virulent NDV-specific RT-PCR.

® Genotyping was performed using phylogenetic analysis based on sequences of the F gene.

The titer represents HA titer after treatment of NDV at 56 C, 30 min.

H oHpolgf i 245 B 12043F ool MDTE B3lvk (T 37)9 ddE 7HA] &2 nlold 2 (F 25)7t &

(Table 3). webA & A-olA el 4645 2alF
T RT-PCR 7AAF 2 MDT A5 vlgoz &5 of5y
NDV= #4383 ot

Z 1470 571l A E2lE NDV 2450 thate] njo]e
0] AESA AdS AR flste el AAE
AAETE L A3 97 57 (AVE G 1L J, K, L, M, N)ol|
A WEAS 7HA vlol 2 (& 2F)7L 37 57 B, F = BT
HellA WEdES 7HA e vlolegl 2 (F 35)7) 18] %

NDVO| F EhH A

aL 27) 2] §7F (A, C, D)ol WS 71 wpolels At 71 D] moti

Alel] 2] = ATt (Table 3).

Ho

q

=

A motifE

2451 915

NDV
vle}

%714 (monobasic) o}
AAT} (12, 16, 24). NDV
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Class | HIECKET181 (AY135759)
HMZDKSE1 9 (117567 34)
i DE-Ra8/3y ([DQ 97343
DKIUSH 54579-1 12001 (AYB26267)
s HDKCKOTT 92 (7175732
HDKOS37190 (Av1 75733
DIILISIT 1 9535-1/2001 (AY626266)
CRIUEM01250-2/2001 (AY6262683)

—— e
NDY JJBBJ’CIE VG/GA like
MDY VGIGA (AY288002

JP Sator30 ED?USEZ&)
| AYE

Genotype

|
(AF52626H)
Halienid5 (17710
SG-4 J’ES(A 1367 Bg
41’94 AF136773

Class I

CA DSM’BD (A1 786280
LIS-055/47 (AYWSFBD)
DE- 302.!‘83 (AT1a008E)
Klwyait 256 AFEIEIHUQ%
Kr- MJ’BB AYRA04T3)

e

Vi

s
= T2
o
2o

o

e

ST7E Vil

Kr-4 20000 (AYE30435) 4
778

Kr- SH37105 ELA4
Kr-5H34, U547755
Ulster 20167;8\ 91
w [ NDV
LNDV JJD107
NDY JJD2i07
NDV JJICH /07

H NDY JIC307

NDV .LIL1/08
- NDV L1208
NDV JIMNG/OS
NDV JJN4i0g
NDV JJIN2i0g
NDV JJN108
NDV JJi2A2i08
NDV JJK 108
NDV JJiJ2i08
NDY JJiC2i07
NDV JJi1a2i07
NDV JJAA107

NDV JJBIO7

NDV JJN7iDg

NDV JIM/08

NDV JJED7 J
PR | B W4

> Vi like I

Figure 2. Phylogenetic analysis 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
accession numbers of reference strains were included in paren-
thesis. NDV isolates in bold represent NDV isolated in Jeju
Province, Korea during 2007~2008 surveillance.

B2 JH3/08S A|9)E 235 F whald B 9o
QA el A WAFE AREstal 9l Via-like NDV
(DSB-HPF) 9} Hd3 "GKQGRLIG™Y] motifE 7}A| aL
ATt 22k Al H 58] EFEelA 8E NDV
1575 F guld 245900 dAl SuloA] MAlF=
/\]-%—6}51 & VG/GAT, Bl LaSotas 53 &3t
"GRQGRLIG™?] motifS 7142 9IStk

NDV Z&|Fo REAS &4

2 ATellA #elg NDV HElFEe] F thide] N
deri-9] 389709 At AV EE FHeke] FAAAlE &
ord wAs AAs (Fig. 2. 1 Ad 2 ATE
Sl AFmol A 228 NDV 245752 A% 257

389

sHH 08 W class 119 &5k ol 2%tk 1 5 23

2|5 genotype 9]l +o}oﬂu} Genotype Il £&3l=
NDV 25 235 W59l VAF9F -4 o]
1 e Aog BAHQ (Valike NDV). AFE E
ot F7bollA] 22l NDV 25 JI/H3/08-2 genotype
N= 75200k NDV 225 J/H3/082> WAIF= ARE-
2 VGIGAT9} 71 =2 #HHAdS BT (VGIGA-
like NDV).

NDV ®&]55 diioz F aild fxie] N g
-91¢] 389 bpe] Ak A7IMERES Hete] 71E WAlF
oF A7IME FsA g 2319 T) Va-like NDV #-2]5

_g V4 uﬂ)\]_[_g} 100%94 l\-:_g }\]—E/H.Q_ UrEhH
RNo, o HW?—OJ VGIGA WA15-91 = 87.1~87.6%2]
A58 Btk T3 VG/GA-like NDV 2|5 JI/H3/
082 VG/GA W13} 99.7%¢] o AHsAS ek
HHA, V4 A0k 87.9%9] As/dS Bt F ahid
FrAke] H7PE F9] (obH|wAF A Ao A 32 A F-9
7HA) e o] =AkS Blal 2A18HIT) (Table 4). =1 A+,
V4-like NDV 2|5 T 235 T 1957} V4 WixlF9} &
3l oAk LS 72 Q9th C =352 NDV
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(methioning)oll A V (valine) .=, 4 & o}u|=Ato A R
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AP A EE AL AT
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Table 4. Amino acid changes in hyper-variable region of fusion protein of NDV isolates

NDV isolate

Amino acid at position

(Farm) 4 5 8 9 1 13

14 17 20 22 26 29 30 32 33

JALI07 (A) R s R | vV oL
J1A2007 (A)
J12A2/08 (A)

M \Y% M A \Y T S A L

J/B1/07 (B)

J/C1/07 (C)
J/C2/07 (C)
J/C3/07 (C)

J/D1/07 (D)
J/D2/07 (D)

JVENOT (E)

JVFI08 (F)

J/G2/08 (G)

JJ/H3/08 (H) R P K V A M

JIN1/08 (1)
JI12/08 (1)

33/32/08 (3)

JIK1/08 (K)

JIL1/08 (L)

JIIM/08 (M)

JUN1/08 (N)
JJIN2/08 (N)
JJIN4/08 (N)
JJIN6/08 (N)
JUN7/08 (N)

V4 (vaccine)
VG/GA (vaccine) R P K \Y, A

<

717k Fet 147 7h s7blA % 2472 NDVE
233l olE e vhelY 2= B class 19 &3k
genotype |1 T=3= 119 &3l 9F53 NDVSItE €4 OIE
T S ool 58S 7k NDVell sl 5ol g
ofatal uth (13). 1R 2 A
L 52o] gl NDVZE EEH 7
W ORAo R 1HEEA] et

AAke] N R 7P 591 NDV geno-
AAE EA4E A% 79 a4 79

- O
T )
2 AFEE AL Q) (8~11, 20~22, 25). ZB|BE E Ao

ob
&
4
N
I
ok
o
oX

A& o] FHA FRE e R FHA EAMs
ATk 2 AellA EelE vlele~sS FA V4
oF 7P A oR w2 A (99.2~100%°]
S 7Fzl V4-like NDV #2]5-9} VG/IGA MA15=¢} 7}
AEA (99.7%)S 7 VGIGA-like NDVE 75
. A A AFEY AR 5] TRl A va
T} VGIGA WAlF5o] A% (live) WA O 2 A 3F
SHAl ARgskaL ATk o2 gk AREE FiRbE] )
B vlo]g] A5 NDV A&l vlo]g]~d 7}
o] vl wekE)

1o
>

Ol

ol

>
N

A

ox
offt
oL
p—

ot

i)

off o & 1% X2 M

ox W1 do > T o
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Hlolg) ~7F 8| w71 7he HES
AT giFES 2Ashs $A1 70 s7hu Atk
N s7hEG= BESE 67 57, &2 @A 57h, B
@7 s7HoNA G mRele 2 ] RIETF =Skt o]
5 s7FECA e A AWl FEAY] T WAl
S WS FrskA] Sa ofale 3ol
TFEol A dAIEAL 2ol AEual AFo] o] FolR]
7HsAde] wrhar gk

T o SdollA BAapd, B ATE Skl AlFE
A E2E NDVE] 79% (19/245°)7F W24 NDVER:= A
Aol FEg a7t gt o5 EA wlolelaE WY
go] gl mlole] o Hlal] griAor R 9
A 7 Bt g AEE ] wiEe] g vt
ol 27} B wpolg o) H]E GriAor wWol
ENS F Avkar oAk YEAd YAl npo]e 2]

A solt) A e 9 2007 ol WAIHEE E
Zoho| A YEAY Valike NDVZF 5t 1 =

2008 3IRE7] TY ol A WA EEA ke =S
B Aol E WEA 9 Valike nlole] 7} R
At

S EAE LA 57 CoF DO AS 2 5T
el Aol gl Valike NDVEF Aol Sl
V4-like NDV7} Ao #2]% Atk NDV A5 Ale 3
T3 Ao gl U 7oA 9] Vadike Hiol]
2Eo] 8] Hag AREZE 9o, A 5 ol vt
oA NDV7F oAl ZFell A k53 NDV7F e Kl
# ¥z} ok (26~33). 1E R o)E s Adato] ot
£ 7 TR vloleze] fel= W4l ulo]e] iyl of
Yt 7k s 2EE AbelelA AkdH o w EAlst
L )& heterogenous3t Va-like NDV2| &4 7FsA =
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-

H ELISA 7
= gao g HI AAE
(

> 4
>
ipY

391
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SEEER E R EE R I L e R
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A2 A8 et
2 ATE Bajel AT A1 A A 58 o
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