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Identification and Phylogenetic Analysis of Newcastle

Disease Virus Isolated from Duck Flocks
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Abstract: To explore the epidemiological understanding of Newecastle disease virus (NDV) in
ducks, 10 NDVs isolated from outbreaks in duck flocks in Shandong Province during 2007 —2009
were characterized both biologically and genetically. All 10 strains were velogenic strains based
on their MDT (50. 4-60. 0) and ICPI (1. 66-1. 78). Ducklings challenged with the strains showed
visible clinical symptoms and autopsy changes, and the morbidity and mortality were up to 70%-
100% and 20%-70%, respectively. Compared with genotype |-Vl NDV, great variation were
occurred, especially at 1-30aa, 101-124aa, 479-494aa and 509-516aa of F protein of the 10 iso-
lates, which displayed the same characteristic amino acid substitutions at position 52, 71, 176,
272, 314, 402 and 489 with NDV strains obtained in recent years. Nucleotide analysis revealed
that the homology among the 10 isolates was 95. 8%4-99. 9% , and shared 95. 7%-99. 8% identities
with genotype V[ NDV since 2000, but only 83. 8%-90. 9% identities with LaSota and F48E9.
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Phylogenetic analysis showed that all the 10 isolates were of the genotype V[ d virus and had two

Rsa | sites at position 973 and 1 249 bp which were characteristic to most strains of goose origin.

The results indicated that the strains of genotype W[ d NDV had been the major pathogen respon-

sible for the most epizootic ND outbreaks in duck flocks in China, and NDV isolated from ducks

was likely originated from that of goose flocks.
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B (Newcastle disease, ND) J& i 5 b % 05
7 (Newcastle disease virus, NDV) 5| 2 At L Jg& 4t
RN T —Fh vk ZUEAE Y Rt R ) AR
A ALOIE) BLAE Y 2 i B2k . NDV & T &l 2
%5 8 Bl (Paramyxoviridae) . I8 Jf & %5 3 J& (Avula-
virus) , U1 W EITZ . 25 2 HAE B A A
TR 5 28t 250 FpUY LG — BE A K & Xt
NDV Gy B BAG AR D BUR R I I2AE R, 2 B R
PEIRYL L 1997 AR, ki 55 DA SR RS 1R Py 43 1 3
NDV 38 #k . 3T8 T NDV A % /K & 800 2 357,
AR R L WS 3 R 2B T W0 CTR B FR O WS 1 260 5 25
B B R AR O TE TP E 2 A XA E , B2
TR X TR M B A TR . S BTG
BRI I AT I D0 o A 2 X LU 2R A8 40 b IX e Y
REVEAT 1B SRR B 1 0 B 46 58 X 0 18 B AR R AT
T AR E RN EOR PERE ST OE X A B dE AR F ORI
HEAT T SERERIT 5 4301 . B AE 3 Tk 7 b W] &
BE IR E] A9 52 25 50 28 M8 53 5 s DI 1Y TRy 4%
il B2 A B AR 4

x1 SIYFINERREEERAME

Table 1 Sequence and genome location of the oligonucleotides

1 MHBE5FE
L1 mE5XEa%

JER B 2007—2009 4F 11 7R 48 #8234 X % )
FAl NDV e i A g B 1

SPF 38 XS JR I E 11 7R 48 Al B2 B K & O 5
I BRSNS W 1 1 A8 284 T R RS 37
1.2 EFZERKA

Trizol g H Invitrogen 2\ & ; M-MLV | Ribonu-
clease Inhibitor, Tag DNA Polymerase, pMD18-T
Vector , BR il £ P V) g ¥ ) B K% TaKaRa 23 7 ;
DNA B i) & L Boks /s 4 OS50 & 3k
# Sangon A W] AIV (H5, H7, H9 W &) b i FH 1
1% NDV Rl B I3 VEDS-76 L5 W B i 7K 35
HEMRT.
1.3 5|¥pi&it

MR GenBank & KNG NDV F AL A H R
Fe ol Wit M3 X ARSI (R D JH T 1

GIE/E i 191 F 51 (5'-3") (AN P38 B/ /bp
Primer name Primer sequence(5'-3") Position Product size
F1 ACT/CTGCGGAGC/TGTGAAAGTC 1—20 -

R1 GTCGCCAAGAGGAGTGAGCAG/AAGT 561—584 581

F2 TCCCG/AAATATACCCAT/GG/AGAT 490—509 1 038

R2 A/GGTTTTGCGATATGATACCAGGAG 1504—1 527

F3 T/CTCCCCATGTCCCCAGGTATTTAT 1350—1 373 797

R3 ACC/TCGTGTATTGT/CTCTTTA/GGTTGC 2 053—2 076

Py R/IN2 076 bp. AL HESE B F I N B A i L 76F
Sangon 23 H G .
L4 BENSBE. LEERAHL

M8 OIE #4705 ik BEAT W 55 19 70 B 45 58 . B 11
SCHRLA TR T7 360 23 B F pR BEAT I B 44K
L5 HmisBlE

Fe LT IR X RE S B bR R AT XS IR 2 A
I ] CMIDT) (1 H % 4l XS Jigi A 42 o 00 45 2 (ICPD

I 2
1.6 FHFEHiK

TR A R MER 3 BRI B 73 25 Wk o S0l L 2
filr 10 210 H## .30 H A1 50 H # J5 B 9% B 4
BLAA 11 ft B A G 2 47 SO PRI AR
1.7 F EFEH RT-PCR 1 5 F 5 45 7
1.7.1 #i# RNA $£H Z: B8 Trizol i 57 Ui A
PO T RNA,L A 2 DEPC 4b 31y K 1 4 4l K
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20 pL %% RNA,
1.7.2 RT-PCR )  REFRMI0LIKR., 2 & BH

Hirp 5 X RT Buffer 2 uL,dNTPs 1. 0 uL, Ribonu-
clease Inhibitor 0. 25 yL,M-MLV 0.5 uL, [ ii#5]
W F 1.0 pL. %57 RNA 5.25 uL, R4S 42 C 90
min,70 C 15 min, PCR IR 25 pL &, H
i ddH,O 14. 2 4L, 10 X PCR buffer (Mg*" Free)
2.5 pL,Mg*" 2.0 uL.dNTPs 2.0 pL, I F 314
% 1.0 uL,RT-PCR /#J 2.0 uL.rTag DNA Poly-
merase 0. 3 pL; W FEJF .94 C AR 5 min; 94 C
AFPE 45 5,50~55 Ci k 45 5,72 CHEH 90 s, 3k 30
MG 5 72 CHEMP 10 min, B PCR =¥t 17
120 B R -BRE JC F VKA

1.7.3 PCR "W ve b 5 5 5 53 b [l PCR
P B B ) 5 pMDI18-T Vector M #id 1% , #%
b2 DHSo B2 A4 M . 259 2 U A T4 Amp 19 LB
A .37 CHEFR 14~16 h, PRICERAS 1 63 14 75 /)N
R AE EcoR 1 1 Sal T BUEEYI %8 . K PH T
KLk 5t 4 0 a AR W) B ECA R R . AT
DNAStar \ MEGA4. 0 5 84 X5 I 5 25 53¢ E 47 P 4%
HFF 51537

R2 BEFHEFREIERSANEER

2.1 REMSBEESH4HIEH

B R SPE G IR, 5 2 255 2 AUHEAT I &E A
I BE A S T A G 8 R DR A TR 34D RE R A X 21 A
JHL, i BERLMMATE 22 ~2°, Hod 10 BR AT 4 ND #5 oz B
P I3 BT 40 9] i AS g ATCH7, H5, HO W 1 4 1l
1) A1 EDS-76 H I35 70 61, 97 20 % 83X 10 PR 7
G BEAR R R 0 B . K o B R AR 7E CEF 40 i |
HEAT P BE LA A5 3 10 Bk 2l Ak i 5 23 0 fir 24 A
SDBZH, SDDY ., SDJN, SDTA, SDFCH, SDWF01 ,
SDWF02,SDWF03,SDWF04, SDWF05 (% 2), 4l
)5 MR 42 Bl SPE G IRAE AR 4 WK 5, Il BE 3L 1
R e 27 ~ 2%, HLXF ND A5 of B 1L 3 2 BH 4 %
AICH7 \H5 . H9 WA A5 o BH - L 1 52 B .
2.2 HREHNELR

10 # NDV 4> & # MDT 2 50. 4~60.0 h,IC-
PI Jy 1. 66~1. 78, 4% B35 g I Wb o & W 43 6 25
PRI TRk TR LR 2,

Table 2 The result of MDT and ICPI of NDYV isolated from duck flocks

LR 535 HiL O3B AR X R SF- B BOAE R ]/ h i P9 B0 F5 %L 7]
Strain Place Year MDT ICPI Virulence
SDBZH % M Binzhou 2007 60. 0 1. 66 \%
SDDY %<& Dongying 2007 50. 4 1.71 Vv
SDJN ¥ H Jinan 2007 55. 2 1.73 A%
SDTA 7% 4¢ Taian 2007 57.6 1.70 A%
SDFCH B3 Feicheng 2008 56.6 1.78 \Y%
SDWFO01 HEY5 Weifang 2007 55.2 1.72 \%
SDWF02 HE 5 Weifang 2008 50. 4 1.75 A%
SDWF03 #E Y5 Weifang 2008 52.8 1.68 A%
SDWF04 #E Y5 Weifang 2009 51.6 1.73 \%
SDWEF05 #E Y5 Weifang 2009 58.0 1. 69 A%

2.3 HRERE

3 Bk NDV 23 B ik xd A [l H i 4 9 35 26 20 10 Ay
FIEUR T . &R R 7090 ~100% . SE TS R AE 20 % ~
T0%(£ 3, 10 HIRMEM MR fF 2~5 d fiZ 3
FEAHDUAR  FLHE R B R B ROK 3G I L HE B B o
5 Sk SUEH B SR — i 3~7 d i R BLAE
Too R AET ARG AT F A . vT UL A e ot AR S A
K G R Y A2 . 30 H IR AN B RE /S

IR RGP UUAR R B T B HE 3 O AR 55 )
A HH B Sk B T 25 it 2 R 5 R ) G A B3 i U
I J 5 0 K i 3G TR A i B B FL Kk R
i 758 5% 2 THT AT AEAZOR I ik = B ASOBR i A L 5 A A
2 TG A 1 ) R AR AL AR — 3K, 50 H % g e #
Jei I AR E DR A0 5 G A b 2R BRI, R SR R BB T %
A 4 Bk 70 %6 ~80 % F1 20 %6 ~30%



8 3] £l

ANEF 10 bR MS J5UHT WORE N T 19 7 1 2 RE [ R D g A A 23 B

1057

R3 BEFHERESBERTEBH TR
Table 3 Pathogenecity tests of NDV isolates in ducks

ESS E % 9% # Morbidity BET- % Mortality

Strain Infection dosage 10 H % 30 H#® 50 H & 10 H# 30 H i 50 H it
SDDY 10%7"ELDs, 10/10 10/10 8/10 7/10 4/10 3/10
SDTA 10%?ELDs, 10/10 10/10 7/10 6/10 2/10 2/10
SDWF02 10%7ELD;, 10/10 10/10 7/10 6/10 3/10 2/10
2.4 RT-PCR ¥ & Fn 5 45 47 D™ —>E,

2 RT-PCR ¥ 34 . %) ) 7 #0942 4 1 75 5
T 10 #1568 NDV F JLFH 52 % ¥ 51| , GenBank % ifi
5 HM188393-HN188402, JF %1 43 4% 5 % 8,
10 #Ro g F IR 2K 8 1 792 bp, 435 A [H] 9 5%
SR A F 5 (ACGGGTAGAA) 2 1FJE 51 (TAA-
GAAAAAN) T T A~ 58 & 14 JF i B 152 HE , 4 5 553
aa, A 12 2P = iR 5% Jk (25.76,199,338,347,
362.370.394.399.401.424 F1 523 {37) Fl 6 NIEAE 1)
WL AR 7 5.(85.191.366.447 . 471 1 541 {5 ILAL) .
H R F R A2 A7 b SR A T RR-Q
K-R-F'", HA NDV i # ¥k 09 SR 50 TR AR

# 10 #ETS IR NDV 5 GenBank H1& 19 41 £k
Hfth 3 ) I8 NDV & % #H tk (AY562991,
DQ097394, AF077761, GQ288388., NC-002617,
EF201805, FJ430159, FJ430160, AY508514,
AY741404, EU293914, AY562987, AY288999,
AJ880277, AY562989, EF026579, AF431744,
AF473851, DQ485231., DQ486859. DQ659677.
DQ839397. GQ849007. DQ023198. DQ228923,
EF128054. EF592509. FJ480781. DQ417110,
DQ363532. FJ240168., FJ480821. FJ754273,
GQ255639. DQ227253. DQ363538. FJ882014,
FJ882015. AF358786., FJ436306. NDU62620) i#f 1}
R E R F HEAAERITIE S M £,
FE A 1--30,101—124,479—494 509516
aa 4b, H 2 2 81E 4> fi . M X F 14 48 LaSota,
FASE9 I NDV, 10 #k15 J NDV 5 ik JLAE 7 85
Ff NDV 76 F (14 52.71.176,272.314 ,402 Fil
A89 v HY B T A — B R AE Mk SR R AR B TP >
V.K'">R, A" —>S N >Y F!'>Y A(V)*—>T

2.5 EEESH

X} NDV F e 2 fith X A% H B2 )7 51 b 4 09 &
FEWR Fy 5 3 AT [R) R PR BB, A5 R R B, 10 RR TS U
NDV # 1 1 [7] ¥ 1 78 95. 8% ~ 99. 9% ; 5 H fth
NDV £ 2% 3 # J5 5] [F] 5% 4 83. 8% ~99. 8%, 5
XYL MY YR RS VR A8 YR NDV A W P 2 B R
84.1%~99.0% .83.8% ~99.8%.84.1%~99.3%
F186. 4% ~90. 9% ; 5 2000 4F L4 6 N #b 43 5 3|
(5L VT NDV R PE 5 & . 78 95. 720 ~99. 8%
HH A E B NDV K545 LaSota.FA48E9 [a] 5 4
R AN 83.8%~90. 9%, & ILBR LS R 5%
HERZE AL, 10 #R 15 I NDV 2 JE R [m] 5 1% 76
95.5%~100. 0% ; 53PS IE K YR 4G IH NDV [a]
P35 88.1% ~98. 7% .87. 5% ~99. 8%.88. 2% ~
99. 1% F1 90. 1% ~94. 9% ; 51% 45 LaSota.F48E9 [7] i
PR3 H 88. 2% ~88. 8% F190. 4% ~91. 1%,
2.6 EEHEDH

R4l NDV F JE 47—435 bp M 4% 1 R JT 51 %
O3 B REARIEAT I 4 1Y, 2 i AL AR L S5 R
7~ 10 BRI EE B AR SR VT d & NDV 4b F [A] —
I3 3 RSy B EEAR I ZE W d B D
2.7 BREIEAVIEEGLS ST

XA B R FOEEH 5 334—1 682 fii s i) Hinf
I .Bsto 1 .Rsa 1 MBI 5 0 A1 05 DL 45 43 #r » 10
PP JR NDV F 28 Hinf | \Bsto | \Rsa | {1
P A7 R H KB ] ¥ 78 335.875.1 063,
1 4004b% Hinl 1 BEYIPL 5 . 7€ 752.1 116.1 260 4b
H Bsto | BEYIAL &5, 7E 973.1 0871 249.1 625 b4
Rsa | BI85 . M4 SDBZH 7E 883 4k .SDTA 7£
736 Fil 883 4bAEAE Hinf 1 iS5 (3R 4) .

F 4 HSIE NDV F EF 5 334-1 682 bp ia) 3 bR & 1% A VI B ER I i = 43 7 (B 1%
Table 4 Cleavage site distributions in the F gene (between 334-1 682 bp) of NDV obtained from ducks

T Hinf 1 Bsto [ Rsa |

Strain 335 736 875 883 1063 140 752 1116 1 260 973 1 087 1 249 1625
SDTA + + + + + + + + + + + + +
SDBZH + - + + + + + + + + + + +
Others” + - + - + + + + + + + + +

Others” . 1t 3k SDTA.SDBZH #pH:4x 8 #:H8J NDV
Others™ .

Represents other eight NDV strains isolated from duck flocks except SDTA and SDBZH
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80 SDBZH
| EFJ764273.gooseAnhui.WFUUG.?UGD
EF 128054 Wild Duck.JS-1.06.wd

DQR227253.Chicken.Shandong. SPY03
AF456442 J3.5.01

AF431744.goose. ZJ1.00
[‘:602558390095&Shanghai.PM\/-SH.DQ
SbDyY
AF473651.Goose. Shanghai. SF02.99
'{ E DQ417110.Goose. Shandong.J301
76 FJ240168.Go.CH.HLJ.LLO1.08
GCB849007 laying duck.JSD0812.2008
AYB30436.South Korea. KR-188.02

DQ363538.chicken. Shandong. Lye01
——— DQ485231. chicken. China. Guangxi11.2003

EF592509.common teal. China. HLJ-82-06
le FJ480781.NDV.Mallard. CH.HLJ128.06

SDJN
SDWFD1
_ 83 94| FJB32015. chicken. HG. Beijing.2003
FJ882014.CK. SG. Liaoning.2009
8l SDWFD4
SDWFO2
) <55|SDWFO5
SDFCH
SDWFO3
DQB5Y677.goose. Jilin. NA-1.00
AF358786. TW.2000
AF083965 TW.84C

AFD83971.TW.96P
AF001125.Hungary. NL-2.93
AF109881.UK DE143.95
AF109836.UK. Q-GR 445.97

34 ) NDUB2620. Taiwar®5
—LE—— AFDE3951.TW.94P
99 b— AF083972.TW.95-2
AF103884. UK AE 232.1.96
93 AF109877 W 3422 .95
80 — AJBBO277 pigeon. ttaly.IT-227 .82
% l_r:— AY562989.dove. Italy. 2736.00
99 EF026573.pigeon. Belgium.248VB. 1893

100 ' AY288999. chicken. Mexico.37621.96
AF048763.Malaysia. AF2240
ag AY734534 Trenque Lauguen.Argentina.70
68— FJ430159.05.7.05.Ch
100 [FJ430150.J549.05.GO
1 EF201805. Lanzhou. Mukteswar

83— EU293314 ltalien.oncolytic NDV
100 ;AY508514.F48E9

* L FJ436306.JS.1.02.Du
L] 100 AY562991.N.Ireland. Ulster.67
DQ09S7394. PHY-LMV42
NC 002617 .B1.U.5
EL [[?\1480821 .Go.CH.FJ.1.06

DQ0O23198. semi-muscovy duck.Fujian.FM1.

AF077761.LaSota.Netherlands
U‘JL‘;‘— DQ228923.duck. shandong. SY.03
DQ363532. Goose. Shandong..J305

0.02

B 1 R#E FEE 47—435 bp % EHERFF 71 42 H 018 {7 # L B
Fig. 1 Phylogenetic tree analysis based on 47-435 bp nucleotide sequences of F gene of NDV

GQ268388.mallard. US(MN).99-376.1999
—96‘—-— [ AY562887 . gamefowl. US {CA).211472.02

b L L

LJ L

| |

Vid

Vic
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AT 58 DL AR A [) i DX 9 TS A o 40 5 R
T 10 #k NDV i@ ik MDT Fi1 ICPT U 5 £l
M F &2 0 4 112-R-R-Q-K-R-F-117 & X%
Feo o Bt 808 T oy B bR O NDV SR bk, o 3
PR TR TR R H H R4 T 5 A
SRR 5 B8R R PR ek A S TR R A B Ak i — 25 IR
ST NDV X BB EBontE. 5 10 Hig
130 H S AEMS A7 . 50 H RS U 35 J5 2 30 60 11
PR PR A E A, 78 A B2 B0, A R RIBE T R AL, R W
55 NDV X1 /) 80 M 5 B A 56, BB/, &
P RIS T R

Iy FIRAT I B on 3R E H AT AT R NDV
DAKE DR VI 7Y S 3 fml s e 0G0 VI DX 4 Al 56 IR
R R . At X 4R B 10 BRIS IR NDV i 47
FEH B, P R AR Y B R RV d A, 5 R RS U
NDV 20 F A7 F¢ s — 8 . Z LB T d # NDV
EFHOKE ND BAFMRATH BRI, 2%
SEHOIRE X 19852001 4[] DA X FHE RS B rp 4y 2 3
) NDV #4587 . K IS IR NDV 76 F JE [ 973 {7
HAMKE B0 T 8555 A M Rsa 1 1
ROIFHEAE 1 249 BT HALZh YR NDV i A H
A Rsa I AL APFE B30 10 15 J NDV
16 F 5P 973 i Ml 1 249 i AELE Rsa 1 5. fH K
LR T 883 7 Hinf T #1872 {ii Rsa 1 i
R, 2R O S B AR AR W] BR IR R R AT 00 K TR
NDV A 2 i KA AT BT HA A B R a5 00 37 o
B

X 51 ¥k NDV ik 47 [F] I PE b %, 10 Bk B U6
NDV 535 JLAE 4 8 2] 1 X8 U5 F1 i85 NDV ¥ B
A% v 1 TR R B R ARL i B PR B 4y A, ELAE F R Y
55 52.71,176.272.314.,402.489 fii I T — 31 4
FMREN KPR EE NDV Z H 7% VB AR,
Otim " F 520G 42 NDV AL 4% 2 72 ob 1 1 B B &
PG ET DLK IR UL i NDV i 35 bk A% 25 08 I 4l 38 3
BE s SRR A 0 HE RS UR NDV A] DL 3 5 K
PLEL BB il i) 5 3CA% e X8, 5 A 1 & FAE T
WA FE 1 2 2 WK & X NDV 9 K 0] 3t 7 v R A7
AR B E K& B8 Z H AR AT AR A7 LE XL
FERE A iy o v L3R K & S R &R R
& 5 FRA A AR KRR LR TN TR & 28
Z I 158 .

H g, & B % % ] Maktesuar( | &) .LaSota
CIV 2 S5 B2 R & AT P IR L B4 R B
HIES 525 8 U AT R AR 5 R U T PR 2 T Y [ R
I B HE B B L . F 4 2 R IR 7 9 A7 TR R 22
St o XAR AT RE A T O AT S B G N R AT R IR
PP — B L PRI O 4 e T T R £ B
TEN SRS I8 NDV 5 W, 48 K 52K & 5 i & 1R
Fr W 1% 48 ] SR X A LAl b 0 07 28 5 224 R R
PEWAT BERR 3 VI AH SC (10 NDV AR Sy 1 18 258 145 bk - i
e BRSSP T S8 2 i R AT B B TR o LA A 1 1S S
I Y A R

4 &

XS 2007—2009 4F 1L ZR A [A) 4t XRS5 NDV
(9 53 B9 5 UE 52 1L 7R M X H AT AT G R NDV
LBV #8958 32 F 358 I e 43 07 08 55 45 25 25
1E 1 249 i BAG K Z 885 NDV I FEA 1) Rsa |
f . R BIG J8 NDV AR o] B8 95T 51 30 3 47 i 368 I
NDV,

SE K
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