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B, 76 NP JEF ARG IX LY Lasota #R 2 T 6 MZTTEL ACACTC; FEH 41 6 /> ORF 4 %, A 3'-NP-P-M-F-HN-L-5'J%
51| BLAST 45 i 7% . FJ-SMD-03 R KA H R 5 1. 3 | carrier-pigeon/ Guangdong/2008 . pigeon/Italy/1166,/00 ,AV324/
96 F1 dove/Ttaly/2736,/00 FH LI P4 5% 155 , 15 94. 9% ~ 98.5% ; 5 £ TH ¥k Lasota, Mukteswar #1 B1 (1 AH Lt A%,
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1166/00 #k T3 [F] A HLACTE IR , AT RES 945 RO 35 A K.
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Abstract;: Based on the genome sequence of newcastle disease virus( NDV) published in GenBank , nine
pairs of gene-specific primers were designed to amplify ¢cDNA of FJ-SMD-03 strain isolated from Semi-
Muscovy duck in Fuzhou, Fujian ,then sequecing and analysis were performed. The results showed that
FJ-SMD-03 was 15 192 nucleotides in length which consisted of six ORFs in the order of 3'leader-NP-P-
M-F-HN-L-5"trailer and it had six nucleotides longer than Lasota strain in non-coding region of NP gene.
The genome shared the highest similarity of the nucleotide with 1. 3, carrier-pigeon/Guangdong/2008 , pi-
geon/Italy/1166/00,AV324/96 and dove/ltaly/2736/00 (94.9% - 98.5% ), and shared the lowest
similarity of the nucleotide with vaccine strain Lasota, Mukteswar and B1(80. 7% —83.3% ), whereas it
shared lower similarity of the nucleotide with strain F,E; and Muscovy duck/China ( Fujian)/FP1/02,
Subgenotype VIId, velogenic, isolated from Muscovy duck in Fujian during 2002 for 82. 5% and 87. 1%

respectively. The motif of cleavage site region of F gene was '"R-R-Q-K-R-F""” | which was the sequence
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signature of virulent strain. Phylogenetic analysis revealed that FJ-SMD-03 belonged to subgenotype VIb,

Class II , which was the first report of the subgenotype VIb virulent NDV strain isolated from Semi-Mus-

covy duck. FJ-SMD-03 was closely associated with 1. 3, carrier-pigeon/Guangdong/2008 and pigeon/Ita-

ly/1166/00 and formed a secondary branch in the phylogenetic tree with carrier-pigeon/Guangdong/
2008 , which suggested that FJ-SMD-03 , carrier-pigeon/ Guangdong/2008 and pigeon/Italy/1166/00 came

from the same origin, which might be due to virus carried by pigeons.

Key words : newcastle disease virus; VIb subtype; genome; sequencing; genetic analysis

H k% ( Newcastle disease, ND) 2/ #7 WU %
7 (Newcastle disease virus, NDV) 5|8 i) —Flr 2 4 |
A B AL Yuie , 2 fE IR IR & &
BAL YL Z —. NDV Sk Bl K 45 7 ) ( Paramyxoviri-
dae) FIKL 9 25 W R} ( Paramyxovirinae ) &5 I8 it 78 5 55
J& (Avulavirus ) R | B SRBE AR 23 17 BE RNA J
1, LI K 2 15.2 kb, JEH 41 2= /D 4t 6 F R
£1 U5 K 3'-NP-P-M-F-HN-L-5'. NDV — 15 4bF &
WridE fk e, B ND A DOk, R RS BN kA
T4 WRHAT , B IATHR L T T R L
HHEAE FEEWAWY K, 125K 1k, BRR &I, =
> 250 i 0] [ AR SRS NDV 2 e i LA
N, K& X NDV BHAT W s i H 40 0, AR B
B, IR A BOR Y, B 1997 AEHRE TR
IR LR BT b R A= R % I T S BOS AL T (38
AR EER ) AR 8 08 25K & & 2B s i A
B, WA IR 5 B B 1 1 G 3B 2003
A R/t S AR AR N HB X PR AT
FE FFHS I BB (L IR BE AR IR Y 0l S5 A R AE
R A0% Fi A JICARL 25% i A7 1 A9 F G
ThorE R 1k NDV GRS RIKE R ) , IFFE 4 R 3R
W1 I R 1 i, 2 AL A S I T A A
Y5E S NDV s 3bR , fir 444 FJ-SMD-03. 25 T T fifix
EFHNG NDV 155t & gEA 1 Ol S H 5 38 F1 45 NDV 45
B AL e 28, FoITXF FJ-SMD-03 #k A9 B 40 E47 T
SEREFI I, UERA A 3L VIb BUHTRE S 2 R B AR
oM 1 %R T AL 72 S L.

1 #MB5ETE

1.1 Z#k.SPF BEEFIE

NDV FJ-MD-04 ¥, i1t #44 AR B B 7 P08 B i
FEFTRE /D% 4 AR BRI 2 A B e A6 T2 Y 21 75
e M TR AR B BE WS T & IR AT
FERAE. 9 ~11 Hi& SPF XSGR ) AR A i A= Wy il 254
FRZS A4 4it. pMDI8-T Vector S K% AW TR A
B2 W] 77 b

1.2 KF
ExTaq .dNTP .DNA marker Ji& MIWGRT &0 K%
EHY T A R & P2 5, TRIzol Reagent . M-MLV
A Invitrogen 23 ] 7™ ity s oA 35 R 43 Hr 210
1.3 FJ-SMD-03 EF 4 RNA §I3REX

16 1.5 mL .04 A 300 wL JR %%, 600
L TRIzol, B Z1 72V 1 min, & EH#E 10 min. 1A
300 L {9407, FIFL A 1 min, 5 IR 10 min.
12 000 r/min 4 °CES.C> 10 min, WHL VSR THE
DA 600 WL (157 N, FREIR 2], -20 CHCeE
20 min. 12 000 r/min 4 C Z.0» 10 min, 3 FI1E . 0
AT50 pL =20 CLRAFIIRTR I BN T5% VK LB,
2298 57.12 000 r/min 4 CE.0 10 min. 7 R,
B AT RNA L€, H 20 pL DEPC 7K %5 fi#
=20 CH-A7 M.
1.4 FJ-SMD-03 E[FHE R R IE . EEMNF
1.4.1 3\4ptgi&itfesbm 5% GenBank /N7
I N AR E % 2R 1) NDV 2% ik R (9 £ 3R 55 1k 110 ik
W H LIPS, FH] Oligo 6. 0 et 19 X514 (5%
1) HHSRY™ 88 7 Bz [ A 3 0 B B R e 91 B 8,9 X
S1¥y s NDV BN 4. 514 ih Tnvitrogen 7 JH 732>
Al G
1.4.2 FJ-SMD-03 %3 49 cDNA &% R JH 40
pLAKZR. 75 200 pL W4 i A RNA 20 pL, fim A
dNTPs(2.5 mmol/L each)4 pL, FEHLE[47 (10 mmol/L)
2 L, BEETES.C,65 CoKA 10 min, pK¥S 2 ~3 min, AT
Bl FEINAS x B —BEA L ZE il 8 wL,0. 1 mol/L.
DIT 4 L, RNase 7] 1 L, M-MLV 1 uL.25 C/KiA
10 min,37 °C7K¥#3 60 min,70 °C KJE 15 min, BEHTESC,
A
1.4.3 FJ-SMD-03 & H gy 3 KA 25 uL PCR Jx
NARZR. 3R 94 CHUAEPE 5 ming94 °C 40 5,52
C 405,72 °C 1.5 ~2.5 min g 1 MEH, 8 30 MER,
5 72 CHEf 10 min. L PCR 7241 5 wl, FH 10 ¢/L B
NEAREES L VO ST
1.4.4 FJ-SMD-03 &3 B PCR = #t4 shAb b A 5
gl PCR 774 iy [l i | 4l 4k 2 I8 Agarose Gel
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DNA Purification Kit( TaKaRa) 1t B 45 3£ 47, § 3% 5=
Wy i a4k J5 , #% pMD18-T Vector i3t W] - 347 1%
1, 4 W) o ) fw 45 4 pT- NP1 pT- NP2 pT- P,
pT- F . pT- HN ,pT- L1 . pT- 1.2 pT- L3 1 pT- 14, %%

A2 DHS o, 08 JG TR A & 2 N H B R Uk
LB Pl PRECERAS T 7%, il IS 5 5, FH OB
Mrit 4T PCR )20 S5 28 . 4 W) 20 25 28 o B Pk 1Y) e P
1% £ Invitrogen | 432 6] 7.

%1 FJ-SMD-03 #kFSEFiB R R EEEAF Y 5514
Tab.1 Oligonucleotide primers used for RT-PCR amplifying of FJ-SMD-03

EIRZES J¥51(5" ~3")" LR/t PR K/t
NP1 ACCAAACAGAGAATCBGTG 1~19 856
NP838 GCTCCCACCTGCTGTATTG 838 ~ 856

NP749 CATCCTGTATGCAGGAGTG 749 ~767 1 496
NP2226 AAAGAGAGTTGCTTGCTCC 2226 ~2 244

P2107 CAGACAAACARCCATCCAC 2107 ~2 125 2 380
P4470 CGACAGGTRAACTAACT 4 470 ~4 486

F4358 GCCATTGCYAAATACAATCC 4 358 ~4 377 1 993
F6331 GGCTCCTCTKACCGTTCTAC 6 331 ~6 350

HN6178 CCTMGATCAGATGAGAGC 6178 ~6 195 2265
HN8426 TGTGACTCTGGTAGGAT 8 426 ~8 442

L8091 CGTTCCBTTAYTAGTTGAGAT 8091 ~8 111 2 245
L10317 CTCCAGTTAAGACARTACT 10 317 ~10 335

L10245 CAAACCGYAATCATGATC 10 245 ~10 262 2 155
L12371 TCTTGGTTGTTGTCATTGG 12 371 ~12 399

L12258 TTCACATATCCAATGATTC 12 258 ~12 276 1 405
L13644 TGAGATRCCTTATACCAAG 13 644 ~ 13 662

L13514 GATCTAAGTGCYCCAGCAAGGT 13 514 ~13 535 1679
L15192 ACCAAACARAGATTTGGTGAAT 15171 ~15 192

DB=G.THC,R=GHA,Y=TC,K=C3T,M=A X C;2) #5155 5 NDV dove/ltaly/2736/00 4 2 B 55| 4a 38 5 .

1.4.5 FJ-SMD-03 ] H 455 PR o4
DNAStar #1Y) SeqMan F11 Editseq #2347 3% K 2H Y
FE5I PR, 15 ) FI-SMD-03 f3EP 27 41). ] BLAST
HEAT LD 20 AR AL 53 A s ] DNAStar {463 h
) MegAlign BT 3L R A1 4% Fr BoA% 17 1R M 24 L TR
ARARLTE 53 #T
1.5 F 1 HN EFZEREMNESTINRELE
T

M GenBank 1EHU NDV L3k F ILH A1 HN SL A
i) ORF J741 , #| J§ DNAStar 5. 0 B4 43,73 #r 73 25 1
5 EAREER FOHN SEPIARRIME; 20 0 AR 48 F 2k A
47 ~435 nt Z I )T B A% TR ST 41 R HN SRR 4
KIP 2 Z2 e Ak A HE

2 #R

2.1 FJ-SMD-03 EREAFFINE

W RT-PCR J7 443 9 AN B9 1 T FJ-SMD-
03 B ZH 741 , B He HEEE A FRL UK R I, 2% F B 4™
B 5 ot B /N AT (TS ) . NP1 NP2 (P
F HN LI 12 L3 il 14 3t 9 4~ B % 42 5] pMDI18-T

BT , 2 PCR %5E J7 H R BOR/N 5 FU0 R/ N4
(&) . I 7 45 5 DNAStar 114 SeqMan F1 Edit-
seq HEATHEPRIZH (977 91 DF 4, 7551 FJ-SMD-03 (1% 5[]
J¥5, 715 192 nt, H GenBank |- A i {545 NDV
Pk Lasota B1 1 Clone-30 Z&f{ 2L K 2H )5 %1 (15 186
nt) {6 nt, ZH Y 6 MZAFRREAL T HE K ZH /Y NP Ak
R A v A HE A X, #H % T Lasota \B1 |, Clone-30 #
PRIEHIZH 7Y 1 648 ~1 649 nt fij. FJ-SMD-03 K 41{5
B 2.
2.2 FJ-SMD-03 5l 5 #r & FE A%ER R 58 0L
4

BLAST %54 i 7R : FJ-SMD- 03 B: [N 4 B 17 R 5
1.3, carrier-pigeon/Guangdong/2008 |
1166/00 ,AV324/96 Fil dove/ltaly/2736/00 AH LI B
151,15 94. 9% ~98. 5% , X SEHE BRI 0 41 U5 5R BE AR
5 ik Lasota  Mukteswar 1 B1 [ AHRI P B A1G,
80. 7% ~ 83. 3% 15 3 [6 57 i 4 2 b F Ey J% 2002
AP AR A A3 2 B A HE R VI AU 58 B bR Mus-
covy duck/China( Fujian)/FP1/02 FH{L4 5K, 43 5
h 82.5% F187.1% (£ 3).

pigeon/ Italy/
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%2 FJ-SMD-03 R EALN
Tab.2 Model structure of FJ-SMD-03 genome
A SR bR LR SRR/ R AR
Leader ACCAAACAGAGAATCTGTG 55
AGTTACGGTAAAGGGCGAA
TAAGCAATCGAAATCGC
NP ACGGGTAGAA TTAGAAAAAAA 1753 T
P ACGGGTAGAA TTAAGAAAAAA 1 451 T
ACGGGTAGAA TTAGAAAAAA 1241 C
F ACGGGTAGAA TTAAGAAAAAA 1792 CTACTGGATATAA
GCAACTGATAGG
CAATAC
HN ACGGGTAGAA TTAAGAAAAAA 2 002 TATGGATGGCAGT
GAAATACAAGGG
AAAACAACATAC
AAGGGACAC
L ACGGGTAGGA TTAGAAAAAA 6 703
Trailer GTTAAATTCTGATCCTTTGAA 114
GCTCGTGTTCGGATTCAAGCA
ATTATCTTAAAGCAGAAGTGA
ACGTGGTTGTCCTTAATTATAA
TCTTGTCATTCACCAAATCTCT
GTTTGGT
B 15 192

%3 FJ-SMD-03 5 UERZETERF FIHEIELE

Tab.3 Comparison of FJ-SMD-03 nucleotide sequence with its closest genetic relatives

2.3 FJ-SMD-03 % EFAEASERFHBXZEFEBR

HIREBRBMUES

FJ-SMD-03 1 6 -3 A | B ) ORF K HAf 51
GIERT I SR BEMRAR U LA SR WL 4. 3R 4
BB W] %01, FJ-SMD-03 5 dove/Ttaly/2736,/00 , AV324/
96 PPMV-1/New York/1984 FI 1. 3 (% tF BR FI 2 LR
AL 5 73, 40 B3k 93.2% ~ 99.5% F1 92.2% ~

Percent identity %
3 4 :5 6 7 8 9 10 1 12 13 14 15 16 i 17 : 18 | 19
80.7 97.7:187.7 1949 1825:853 812 :86.6 83.3:87.1:859 :96.4 1869 :79.2:823:866 : 1 | [FI-SMD-03]
97.7 1892 964 1833 856 :81.0 87.4:843 869 :866:977 87.1:794 823869 2 | 1.3
3 87.7 1982828 864 812869 838853 853:951 :856:794 825853 3 | AV324/96
4 199 ! 797 1787 1823 :833:97.9:815:835:802 787 (80.7 799 866:851:805: 4 | Bl
5 {24 2454 820848 :810:87.1:830:869 859956 87.1:784:810:869: 5 | carrier-pigeon/Guangdong/2008
6 129113126224 79.4 1892 :851:938:946:902 943 :799:830:941: 6 | cockatoo/Indonesia/14698/90
7 (543718 225 799 :86.9 838 861 866954 864 787 :815:861: 7 | dove/ltaly/2736/00
o 1.8 11751165 17.5 1856 833 866 :902:828 835:846 825:869 874828 8 | F,FE,
S | 9 11531145138 :17.6 159 124 1138 6:88.2:93.3:851 856 86.1 85.1:86.9 89.2:851 9 | Hert33
& |10 1195:195:196 21 (199224 213 823838 :805:78.9 815799 864 :846 807 : 10 | Lasota
§ 11 (142129135 :206 135114 :135 86.9 187.1:884 866 :820:823:869: 11 | Largo71
A 112 1176 159162 (175 17.6 1150 (165 110.1 ; 6. 85.1 82,0 86.9:88.4 823 12 | mukteswar
13 (135:139:152:216:142 | 63 145181 :157 215 :14.0 87.9 1985 :77.6 807 :99.0 i 13 | muscovy duck/China(fujian)/FP1/02
14 :149:139:153:232:149 57 1139174 1150232 : 134 967 | 14 | NA-1
15 (34 18 48 200 43 104 45 159 (142 192 :12.0 87.9 | 15 | pigeon/Italy/1166/00
16 1139136 149220 139 | 6.0 142184 :157:219:143:189 1. ! 985 16 | SF02
17 1214207210 134222 205214 138132140 :19.1:131:236 :236:20.4 78.7 | 17 | Ulster67
18 187 :183:187 :144:198 :17.8:19.0 (126 :10.7 151 1182 :120 :21.1:20.4 : 188 | va
19 1142:139:153:217:142: 63 146 :181:157 :216 140:185: 1.0 : 32 (130 | zn
1 3 4 5 6 7 8 9 10 1 12 13 14 15

99.8% , FiRTERRI MAY IR EEAR; 5 Bl V4 Lasota

PR S Mukteswar 25 % 17 A% AH DL M B AIG, A0 49 5

80.3% ~ 88.8% F175.8% ~94.7% ; 5 ¥, E; Fl FJ-1/
85/CH [ARBIAARAIR, 4331k 84. 2% ~89. 2% #11 80. 6%
~94.5% , 5 cockatoo/Indonesia/14698,/90 \NA-1 ,SF02 .
ZJ1 F1 Muscovy duck/China ( Fujian)/FP1/02 B9AH /L4
WK, 5374 86. 0% ~91. 0% Fi182. 9% ~96.0%.
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%*4 FJ-SMD-03 5iERSEEHERRBRZETRR S EBHEIEL R
Tab.4 Comparison of the nucleotide and amino acid similarity of genes coding sequence of FJ-SMD-03 with NDVs %

BHm®RS HE
TR D)
IR NP P M F HN L

Ulster n 87.9 82.9 86.2 85.9 81.5~84.3 88. 1

a 93.5 80.4 89.9 90.6 88.3 ~90.2 94.7
B1.V4 Fil Lasota n 84.6~84.7 80.3~81.3 84.9~87.0 84.8~85.0 83.1~83.2 86.5~87.9

a 90.0~90.8 75.8~78.3 88.5~91.5 89.2~89.4 88.5~88.7 92.4~94.5
Mukteswar n 88.4 83.9 87.7 86.0 86.7 88.8

a 93.3 81.9 91.0 91.0 89.9 94.7
Herts/33 1 Italien n 90.7~91.0 86.0~86.3 89.4~89.5 88.6~88.8 87.2~88.0 89.9~90.1

a 94.9~95.3 83.9~84.6 93.7~94.0 93.2~93.3 90.1~90.6 95.7~95.8
Largo/71 n 91.5 87.1 90.5 88.7 88.2 91.1

a 95.3 84.1 96.2 93.0 91.8 96.5
dove/Italy il AV324/96 n 96.4~99.5 93.2-~98.8 94.5~99.5 94.5~99.3 93.8~99.4 95.5~99.4

a 96.5~99.8 92.2~98.2 96.4~99.5 96.2~99.3 95.1~99.5 97.7~99.7
PPMV-1 f1 1.3 US(C.A.) n 93.1 91.6 93.6 92.4 91.6 93.9

a 95.9 89.7 97.0 96.2 94.2 97.2
cockatoo \NA-1 SFO2 n 80.9~90.1 86.0~86.5 90.1~91.0 89.8~90.3 87.8~88.5 90.5~90.7
ZJ1 #1 Muscovy duck a 94.3~95.1 82.9~84.6 95.1~95.4 93.9~95.5 91.4~92.0 95.3~96.0
F,E, 1 FJ-1/85/CH n 89.2 84.2 ~84.3 86.9 86.7 85.4 88.5

a 94.5 80.6~80.9 91.5-~91.8 92.3-~92.4 89.5~89.9 94. 4

l)nzifxg’ﬁﬁl;a:—ﬁgﬁé.

2.4 FJ-SMD-03 thEEFHERSH

2.4.1 FJ-SMD-03 # F & B % 55 2 5k B2 5 3] 57
ARG Y FI-SMD-03 # NDV %) F 3 K] it b 14 2,
BERR Iy SV HEAT 40T, R IREL ¥, 25 1 i X 2 R P 4]
H'"R-R-Q-K-R-F'" 75 & 5 5 AR R AE M B L 1R 7 571

(#%5);FJ-SMD-03 £k F & [ L7 LA s
T 85,191 366 447 471 I 541 ZIEFR R ILAL ; P2
WL ILA 45 27 76,199 338 347 362,370 394 399
401 424 514 F1523 i, % FI-SMD-03 #k F & 16
ABEIEALAL AT 13 AP e sk 5 ST

®5 NDVFEBHBUAFT
Tab.5 Cleavage site of NDV F protein

HIERAVN

e ==
G 112 113 114 115 116 117 )
FJ-SMD-03 R R 0 K R F £
dove/Italy/2736,/00 R R K K R F e
NA-1 R R 0 K R F [
F, E, R R 0 R R F 5
SFO2 R R 0 K R F i
cockatoo/Indonesia/14698,/90 R R Q K R F 5
Lasota G R Q G R L 55
Ulster G K Q G R L 55
Bl G R 0 G R L 55
V4 G R Q G R L 55

2.4.2 FJ-SMD-03 #& F A B it tFat o4t MR
B RER F LD IT B T AE N 47 ~ 435 nt J7 41, I H]
DNAStar 5. 0 #2150k R GL b1k & 2B
(L) BT Al LU H, 19 ASBERR AT 9 A
FL R AL H A, FJ-SMD- 03 #f 5 carrier-pigeon/
Guangdong/2008 1. 3 | pigeon/ltaly/1166/00 ,AV324/

96 1 dove/Ttaly/2736/00 [n]J& F &K VIb WA, H
REGRABOE, BN Lasota, V4 HI Bl S0 1 bk,
K ERER T F By AR E 20 90 A48 1
RISk B9 41 #53 [H Y B Bk ZJ1 | Muscovy duck/China
(Fujian) /FP1/02  SFO2 H1 NA-1 %5 5% 1% H5 85 4H X
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------ 1.3
E pigeon/Italy/1166/00

Muscovy duck/China(Fujian)FP1/02
{ VAN
SF02

FJ-SMD-03 -
carrier-pigeon/Guandong/2008

AV324/96
dove/Italy/2736/00 —

VIld

NA-1

cockatoo/Indonesia/14698/90 Vila

—

Largo/71
Herts 33
Mukteswar

v
11

11.7 1 1 1 L

. -
-
V4

: B1

F4xEx
Ulster 67

IX

Ll Juuuyul

Lasota

10 8 6 4 2
Nucleotide substitutions(X100)

B 1
Fig. 1
2.4.3 FJ-SMD-03 £k HN 2 B % 55 2 2 82 5 7] 57
JEHNV AT A R HN R AL 6 VR AE R 5L
O 5 A HITESS 118 341 433 481 508 H1 538 Ab;
H 12 A2 W& R 5% 3L, 4> W 7E 172,186,196 238 .
247 251 344 455 461 465 531 F1 542 kb. 4> H7 3 B
HN A ) 6 A0 S, 12 A B Rk 5
FEQRSY. 75 HN ZE A 2 A AL, 26 347 fibtls
fi il E AR G55 495 il i S AT 22 fk.
2.4.4 FJ-SMD-03 #k HN 3 Bt 547 T
PHERW] HN FL 4K 2 002 nt, H 58 8% (9 ik 5] 152

225 1 1 1 1

{_ ________________________________________

0

F LD 47 ~ 435 A IR P8 R TR

Phylogenetic tree based on the nucleotide sequences of F gene fragment (47 —435) of NDV strains

HEA 1 716 nt, g5 571 A E . Fl B MegAlign
(Clustal V Method ) £ il 33t f& JE AL (18] 2) , &5 R 3%
B, FJ-SMD-03 ¥k 5 carrier-pigeon/Guangdong/2008 |
1. 3, pigeon/Ttaly/1166,/00 , AV324/96 F1 dove/Ttaly/
2736/00 H)J@ TP VIb WA, H R REGE, B
i1 Lasota V4 FI B1 2 bk (T FEARMESR B IR Flg
Eg A [ E D 90 AR 51 LU 0t 34k A Y 7
¥k Z2J1 . Muscovy duck/China ( Fujian ) /FP1/02 , SFO2
%u NA-1 255 A B AR 4. HIN DR i (A B 1
WG R S F K 58 AR
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Fig.2 Phylogenetic tree of the nucleotide sequences of HN gene ORF of NDV strains
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14698/90 , Largo/71 %% NDV BfkIENAKE —, 5
NDV RV ~ IX BB R 21 K B2 15 192 nt 94
A

FEB 3 M4 L4 B, FI-SMD-03 #k NDV F JE K
SRS ¥, B 24 07 5 1 SRR F 51 R R-R-Q-
K-R-F'" FF Ak ag bk F 2R (A 2400 00 50T 51 RRAE  JIE
T BRA AT AR P IR g A R

HRAE F BLDRIHT 47 ~435 nt i F BRI HIR R
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i Xf FJ-SMD-03 & NDV #k F #1 HN &K 4
(R HEIR 7 91 43 AFr Al A1, AN AR Y 2 A0 5 A
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