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Molecular characteristic analysis of five Newcastle disease
virus isolates” HN gene originated from wild birds

ZHANG Peng,MA Jing, YANG Zeng-qi

(College of Veterinary Medicine s Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective) To scientifically control and prevent Newcastle disease (ND), this study re-
searched the molecular evolution characteristics of HN gene of Newcastle disease viruses(NDV). [Meth-
od) The nucleotide sequences and deduced amino acid sequences were analyzed for HN gene of five field i-
solates of NDV. The HN gene sequences of fifteen NDV reference strains in GenBank were also used in
this study. [Result] The nucleotide and amino acid homology of NDV isolates and F48E9 were 99. 6% —
99.8% and 99. 1% —99. 7% respectively,but 90. 2% —91. 8% and 87. 9% —88. 5% compared with LaSota,
clone-30 and Bl,and 84.8% —85.0% and 89. 3% —89. 7% to ZJ1 strains. The phylogenetic tree based on
the nucleotide sequences of HN gene revealed that the 5 isolates of NDV and F48E9 were of the same sub-
genotype. [Conclusion) The wild birds in the area of Louguantai carry Virulent NDVs, HN gene of the five
NDV isolates had a distant genetic relationship with the vaccine strain e. g. LLaSota, clone-30,and epidemical
strain in poultry. Thus,epidemiological studies should be carried out constantly to monitor wild bird popu-

lations in general.
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F 3 (Neweastle disease, ND) X 44 W91 X
g, &l o bk 5 9% F (Neweastle disease virus,
NDV) 512 iy —Fh 22 55 Y 1) ey B2 45 b Ve A2 e . (&
PR oy COTIED HLE , 515 ND 2 & 1) NDV ) RFE
A (DNDV [ /i PN 4 Fh 48 0 (Intracerebral patho-
genicity indices, ICPD) X TF 0. 7; (2)NDV Byl &%
F1C i (0 2R 07 i (BRI 113 — 117 ) & 3 AN 3
AL Lt 2 R (R 5 KO, NDV Wl 5] 2 £
T &5 S0 5 2 i o Herp 38 die By B A R ml LA J%
Qoo R TS BN T2 AT i R R ol i
BT E R TEE

NDV J& &l % 28 B IS R R 2 Jm . 2 — M HA
PR AR UEE N 2 BOR RNA 5 AR 21
5 6 DR L4 g i 3'NP-P-M-F-HN-L 5" 6 4~
FEE A, A 4 R B AR ) (HN & D
T 25 A5 B BE R I et 5% . HoA I gE R Al 2 2R
it 7% 1 o AR 75 5 G ok A v o PR A0 32 AL A
T BE W BT AR B L M 5 AR A RS R T e i
R B N BE A SE AR b A MR RR %A B
KA. HN BEH 2 kg NDV # )  #h &2
P22 % P R I 95 P A T D M 1 SR B R

ENAE L X NDV 1 HN SR ## 47 T 2 G 0F
e B SE T AR 525 NDV HN JE R 1 #F 53 A
XL AR L 2008 4FE A BETE S A = B A
NG ) 30 e e M A 5 A i P A B A SRR OB Bl
WG B MBFIE R4 6 H HN LR BE A7 T 5w [ A 41
SR U T ff i AR S IXCBF A B 2K R 54 NDV (1)
O3 FRRAE RS AL 8 S A AL A% AR S X NDV Y
AR SRR [F) B o 322 b DX ND Y 2 Bl A 42 ol 42
BEFIB A

1 AR Tk

L1 #

L11 s & 5 HKREESENE NDV 55tk
( Peafow]l-CH-08, WhooperSwan-CH-08, heiniao-
CH-08. SpottedDove-CH-08, White-cheeked Star-
ling-CH-08) ,2008 4 DAk 74 45 Jii] 22 H WL &5 S HC
14 DX A B 2R L R 3 B R . NDV F48E9 £,
H PG b AR AR5 R 27 Bl W 15 25 Bt 5 s BF 9 2 DR AF
L1.2 mpe . fakaid mEdh &Rk JERin
I BV A U 4 7 AR ) T AR S A 4R A s NDV R g
UL P 103 A fh P R AR AR R B R =

Pt s DHS o %52 25 40 MU H 3% 52 55 % 1 45 s pMD18-
T vERE R & W B RIEFAY TRARA .
1.1.3 &R #A Trizol i XF &, W H EE In-
vitrogen A Al BN COhNED) W&, LAY T
A R W) ™ 5 s RNA Bl 7). Tag DNA R4
fit . ANTPs,DNA Marker, M-MLV [ # 57 & .
FR&I N UIBE, X B REFEY TRARAA.
HoAth 1277 12 Sy [ 7= 43 A 46
1.1.4 31 4 M4 GenBank ¥4 % NDV HN
FEHZATRITH) it 2 X519, 55 2 Bey 1 HN 3
L5185 R . F6150-6173: 5-AAC AA/GA
AGA CC/TT TA/GC/T TA/GT GGC TTG-3',
R7146-7123; 5'-ACA CAC ACT GCA A/GGA CTT
C/TCG ATT-3', Hl T4 ¥ HN % A 7 Bt; F7060-
7084:5-ACA TCT GCA ACA GGG/A AGG TAT
TCT-3', R8402-8379: 5'-AGC T/CCG CCA TG/TT
CCT ACC CGT-3" i F¥ 4 HN N )5Et. 519
M g Sangon ¥ TREA BRA A K.
1.2 NDV RNA 325 cDNA &K

el Trizol i & 1 M-MLV [z 5 k5 &
B AT
1.3 NDV HN EEF#H PCR ¥ i

PCR ¥ # {k &2 & 50 pL:10 X Buffer 5 pl,
MgCl, 4 xL,2.5 mmol/L dNTPs 1 pL.,20 mmol/L
214 F6150-6173 5 R7146-7123 (&% F7060-7084 &5
R8402-8379) £ 1 ul. . Tag DNA B&H 1 pL, K
=K 33 uL,cDNA 4 pL, PCR L M. 94
C 5 min; 94 C 1 min, 43 C (F7060-7084 5
R8402-8379 A 46 C)1 min.72 C 2 min,35 1§
Hif)s 72 CHEf 7 min, BU 6 pL P34 =¥ 78 &
EB 1Y 10 g/L By JiE A 5 e v g vk kil
1.4 NDV HN EEM=ESF

Ml PCR 4, 5 pMDI8-T &k %4 1k
DH5a J® 32 25 40 2. ¥ 21 % A T & Ampicillin (50
pg/mL) JIPTG ( 40 pg/mL)fl X-gal( 40 pg/mL)
By LB B AR g5 3 A .37 CH59% 14~16 h,
B R 75 /N R 3% 54T EcoR T M Hind Il f§Y)
U5E M PCR P34 %5 . o PR Bk % F i Sangon
AW TREA R\
1.5 NDV HN ERFEF B S

FH DNAStar A% 73 254k HN H K7 51
55007 o [ I 2 1 K R G2k & e Ae . HoAh 2 7% 3¢
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FEIK 7 51 $4 . GenBank 5% ) & 3¢ 14 SCHk 3K 15 . 2.2 NDV &BE# HN ERE M S FIH1E
2.2.1 HNARRBEKEMEZF MK 29H,
4
2 HRSoH NDV HN J:H ) ORF A 3 Fh2& 8, H K B 4 51
2.1 NDV HN ERE# RT-PCR # 1% 1856,1 734 Al 1 716 bp., A4 & 1) NDV HN
5 MR BT RE R B I AT LB FE MR 1 005 bp A2 FH P ORF KN 1 716 bp, 5 F48E9, Herts-33,
FA L 342 bp ZAMBE M EH (- 1), 55 ZJ1 Mukteswar 4558 3 £k [F) J& 25 3 Fh2 A,
FHAFF .

- e —" — ——
—

Bl 1 5 %k NDV B A: 52855 g ik & FA8E9 #k HN1(A)Fl HN2(B) XA F Br iy RT-PCR ¥ # 45 %
M. 5 000 bp DNA Marker; 1. Peafowl-CH-08;2. WhooperSwan-CH-08; 3. heiniao-CH-08;4. SpottedDove-CH-08;
5. White-cheeked Starling-CH-08;6. F48E9;7. B Xf Bl Negative control
Fig. 1 Agarose electrophoresis of RT-PCR products of HN1(A)and HN2(B) from five NDV isolated in wild birds and F48E9

1701 AGATGACGGGGTTAGAGAAGCCAGGTCTGGCTAG B1

1701 AGATGACGGGGTTAGAGAAGCCAGGTCTGGCTAG clone-30

1701 GGATGATGGGATTTAA F48E9

1701 GGATGATGGGATTTAA heiniao-CH-08

1701 GGATGATGGGGTTTAA Herts-33

1701 GAGTGACGGGGTTAGAGAAGCCAGGTCTGGCTAG LaSota

1701 GGATGGTGGGGTTTAA Mukteswar

1701 GGATGATGGGATTTAA Peafowl-CH-08

1701 GGATGATGGGATTTAA SpottedD ove-Ch-08
1701 GGATGATGGGGTTAGGGAGGCCAGGGCTGGCCGATTGAGTCAATTGCGAG Ulster-67

1701 GGATGATGGGATTTAA White-checked Starling-CH-08
1701 GGATGATGGGATTTAA WhooperSwan-CH-08
1701 GGATGATGGGATTTAA yant

1734 B1

1734 clone-30

1716 heiniao-CH-08

1716 Herts-33

1734 LaSota

1716 Mukteswar

1716 Peafowl-CH-08

1716 SpottedDove-CH-08
1751 AGGGTTGGAAAGATGACATTGTATCACCTATCTTTTGCGACGCCAAGAAT Ulster-67

1716 White-checked Starling-CH-08
1716 WhooperSwan-CH-08
1716 yant

1734 B1

1734 clone-30

1716 F48E9

1716 heiniao-CH-08

1716 Herts-33

1734 SaSota

1716 Mukteswar

1716 Peafowl-CH-08

1716 SpottedDove-CH-08
1801 CAAACTGAGTACCGGCGTGAGCTCGAGTCTTACGCTGCCAGCTGGCCATA Ulster-67

1701 White-checked Starling-CH-08
1701 WhooperSwan-CH-08
1701 yant

Bl 25 BRBTIRBENN B 2 B bk JOH AL S 5 bk HN 2 N 1437 535 51

Fig.2 Termination site of HN gene in five NDV isolates from wild birds and other strains
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2.2.2 HN AR BIFHAL%BDRLR SR
B H  HFE 1 A, Peafowl-CH-08, Whooper-
Swan-CH-08, heiniao-CH-08, SpottedDove-CH-08,
White-cheeked Starling-CH-08 5 F48E9 ) 2 4% %
R, HA W R UEPE R 99. 6% ~99. 8%, & %
R [l 5N 99. 1% ~99. 7% 5 ZJ1 (4% 1 2 ) I
PEA84. 806 ~85. 0%, & FE R W] W Ry 89. 3% ~
89.7% ;5 Herts-33 My 11 /2 [F W5 4% 4 91. 0% ~

91. 1% , & KPR [/ FE M 93. 0% ~93.5% ;5 LaSo-
ta,B1 Fl clone-30 My 4% 11 & [7] ¥ ¥4 o 87. 9% ~
88.5% , R I R P PE K 90. 2% ~91. 8% ; 5 Muk-
teswar WA RR R UEPE R 91. 8% ~91. 9% . & 1R
[ JEYE R 92, 7% ~93. 2% 3 5 Ulster-67 (K4 1 2
WU PE A 91, 2% ~ 91, 6% . & 3 R [F W 1k N
94.1%~94.6%.,

£ SHFHERESBESRABHE HN EEGE RS
Table 1 Homology of HN gene between the five strains of NDV isolated from wild birds and other strains %
Sﬂifil 1 2 3 4 5 6 7 8 9 10 11 12 13

1 99.1 88.4 88. 3 87.9 98. 8 88.2 88.3 88.1 90. 6 88.3 88.4 82.2
2 99.3 88.5 88.4 87.5 99.7 88.1 88.4 88.2 90. 3 88.4 88.5 82.1
3 91.4 91.8 99. 7 91.2 88.2 92.0 99. 8 99. 6 91.5 99.7 99. 8 85.1
4 91.3 91.6 99. 3 91.0 88.1 91.8 99.7 99. 4 91.6 99. 8 99. 8 84.9
) 91.4 91.6 93.7 93.2 87.5 92.2 91.1 91.0 91.0 91.0 91.1 87.5
6 98.3 98. 8 90. 7 90. 6 90. 6 87.7 88.1 87.9 90. 0 88.1 88.2 81. 8
7 90.0 90. 2 93.4 92.8 93.0 89. 2 91.9 91.8 92.2 91.8 91.8 85.7
8 91.3 91.6 99.7 99.1 93.5 90. 6 93.2 99. 8 91.4 99.7 99.7 85.0
9 90. 9 91.3 99. 3 98. 8 93.2 90. 2 92.8 99.5 91.2 99.4 99.5 84. 8
10 94.5 94. 8 94. 6 94. 4 93.7 93.8 90. 2 94. 4 94.1 91.4 91.5 85.1
11 91.1 91.4 99.1 99. 3 93.0 90. 4 92.7 99.0 98. 6 94.2 99. 8 84.9
12 91.4 91.8 99.5 99.7 93.4 90.7 93.0 99.3 99.0 94. 6 99.5 85.0

13 88.5 88. 6 89.9 89.5 90. 9 97.6 89. 2 89.7 89. 3 90. 4 89.3 89.7

WA Ao HN PR /R [ I8 0 L B, 42 °F /o HIN 2R A9 208 2 IR] R L4
5. Herts-33; 6. LaSota; 7. Mukteswar; 8. Peafowl-CH-08; 9. SpottedDove-CH-08; 10. Ulster-67; 11.

12. WhooperSwan-CH-08;13. ZJ1,

1. B1; 2. clone-30; 3. FA8E9; 4. heiniao-CH-08;
White-cheeked Starling-CH-08;

Note: Homology of HN gene on the right, Homology of HN protein on the left.

2.2.3 HNEZa ¥ T T FRXE,H HE 31
1,5 FASE9 MLt .5 #k NDV 4Btk HN &E 1R
FEAEFAE 110~ 116 {ii , H A Peafowl-CH-08 F
SpottedDove-CH-08 ) 110 fii i L 28y F, Whoop-

erSwan-CH-08. heiniao-CH-08 #1 White-cheeked
Starling-CH-08 1y 116 fii th G 4£ 2§ R. White-
cheeked Starling-CH-08 19 111 v i S &K Y.,
SpottedDove-CH-08 f§ 113 it Q %84 R,

100 110 120
1 1 1
E[TTIMNAITSLS YQINGAANNSG|WGAHIH| Bl
ETTIMiAITSLSYQINGAANNSGMGAMH clone-30
ESITIM|SIAITSLS YQINGAANNSG CG APV H| F48E9
ESIIMiAITSLSYQINAANNSG C G A PV H| heiniao-CH-08
ESIVIMNAITSLS YQINGAANNSG CG APV H| Herts-33
EE_,:IMNAITSLSYQINGAANNSGGH LaSota
E S IIM&AITSLSYQINGANNSG C G A PV H| Mukteswar
ES IIM[S[AIT ss YQINGAANNSG CG APV H| Peafowl-CH-08
Es 11Ms|laT1TS[E]s YRIINGAANDNSG CG APV _H| SpottedDove-CH-08
Es[TiMNATTSLS YQINGAAN[s]sG cc a p[I]n| Ulster-67
ES 11M|slAIT SLYQ INIRIAANNS G CGPVH White-checked Starling-CH-08
ESs ITM[SJAITSLS YQIN|RJAANNSG CG APV H| WhooperSwan-CH-08
ES ITIMNAITSLSYQINGAANNSG CGAPVH| 7N

Bl 3 5 BREFA BRI R T Bk K M S vk HN O R 2 R X B

Fig. 3
NDV #E# HN EE W& o0
WS A~ NDV 43 gtk HN JEPH ORF #%

2.3

Region of the main sequence varation of HN protein in five NDV isolates from wild birds and other strains

MRIL 1 716 bp, HENANE K FAHER > NDV ) HN
FEDAR R b B R 51 4T FL A 1 DN AStar 73 B 8¢
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i Ms, 455 MREFA: B 2SN A NDV 2085 #k HN JEF (14 53 F H7 4 43 b7 5

PR T 18 ABERRAY R TEW (& 4) o & 4 al
5 AP AR BRIy E AR Y S FASES A T [Al — 3, i 5

14 58 5 1 ¥k (LaSota. clone-30,B1 , Mukteswar) 1 H
BIRATH LRIV B ZT1  NA-1 Rk R LR WIE,

100 clone-30
100 LaSota

97 |—B1
100 mallard/US(OH)/04-411/04
1-2
98 Ulster-67
53 |
86 |Peafowl-CH-08
SpottedDove-CH-08
F48E9
99
WhooperSwan-CH-08
heiniao-CH-08
69 White-cheeked Starling-CH-08
Mukteswar
Herts-33
dove/Italy/2736/00
NA-1
100
HG/Beijing/09
100
A 99 VAR
0.02

4 NDV HN £ &R 5 & F b
Fig. 4 Phylogenetic tree of HN gene of NDV isolated strains
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HN 1) g 5 K 29 2 031 bp. £ (5 3L 411
13.5% & — A TR0 b A . PR Ok 2 A Y
2R CHBFEMZ IR K EA— 5 128 HN £k
HEEA 616 A~ H R, b JC TS M Y AT AR CHNOD L AR
FMA D26/76 . QUE/66 il ULS/65 45, 2 & 55
BEVR S 2 X HN M Z IkEE &4 577 MR MR . VA
S ER R B UR MR B1/47,LAS/46 .BEA/
45 F1 TEX/48 45, Hoh BB AT 3% B 0k - A 55 B8 0K 5 21
3K HN W HAGAEYFTEE, Z K54 571 A%
gt EMAE AUS/32, MIY /51, Herts-33 . ITA/
45 ,CHI/85 1 IBA/85 &5, ¥ M im g ok . A 56
Sy B EEME HN JEH Y ORF KR 1716 bp. it
STIAHEER. B TH 3 X NERNKE LA AT
PRAFAE . A 1 20 rp 85 2 350 B 1) 58 B 7k, 7T B 4kt
JE 120 1) 37 8 Ml 1 AR KRy

MR VE A 43 87 K B, Peafow]-CH-08 , Whooper-

Swan-CH-08, heiniao-CH-08, SpottedDove-CH-08,
White-cheeked Starling-CH-08 5 F48E9 11 36 %% %
F Al H AT R R I 99. 620 ~99. 804, &k
MR IR IR R 99. 1% ~99. 7% (0 5 H #i 3 AT 1 3 4
VIS 1) B bk AL SE 2 v TR R 10 C R . N FR i i
o kE X 5 AEEMR S FA8E9 iy X REi. [F
J& — 3. 5 H E AT B VI AL R RN AL g
BEARIOC R B . o ] DA, 35X 5 ROk U8 T B
Az B 2 BB O o 7 R B R 8l OR RN R IR
A X NS X SR E MR RS

HN #H1J2 NDV ) F A Z 585 — R
BEEE . R HIN 2 —F DU SRR SE R, W
{3 22 ()3 3o B A R L R AR 2 A R KRR
Mg I8 M Rk, HN & BB A i ek 4
CHA) R0 28 2 2 T (NAD 2 Fh 3 4, il 2 2 43 11
BT 9 B WL B ) B SR AR L S D YA R 1Y) 32 AR L 3X 2 i B
TR A0 0 55— 20 5 o 2 R Tl D) A 0 e 5 R EOpE
55 1Y VTR 1Y) BE 3 5 TE 9 B A= i S 3 v RS 1 i
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BT B M 00 VB T 60 45 1 IR 400 i AZ 1A R0 DA JRR e
41 Jf 2% 1 RE RO FE AL T, HN 38 ol /R H F &2 ik A
ML F B s E R kAR e S AN N Y
A IFAXF S FEABAEHN G e A
MRS REE. HNWREXE 2 N-EREEFH . ©
IR e 18 o WERJHE 45 4, i b W A 52 2 14 J5 B] 9 A
TEALHE SRS F & A B IR E & 5 5119 5 5l Xt 1
PEFE AR A b A R L, MR,
HN 110 {o 28 5 R 1) 28 2%, 25 T BOH AR @l 3% 24 Al
NA JGPER AR . A58 &8, 5 FA8E9 MLk, 5
A NDV 5B RAE 110~116 {7 — A iR X, 5%
TixAhoeAsxt 5 MR EE HN B IR AY i 58 0% v &
T il Ko LA Bl A T B L A T R — 20
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