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1A #) B Promega %% 5] 5%, Boehringer mennheim %% 7] ,
1.3 FRABSRBHT IS REEIF

RIEC KR NDV BB P53 2 9354, 3140% PL A P2 B Fo 4 F 38 5 52y
890nt, G 4%} P3 A1 P4 T4 48 F 2 H 3" 529 850m, B — 5| 1t 60 T S 14 P2 F0 5 — 31
BB LI R ZAER ST L FENEE AL RNATER FREERT #. 5
FE |9 o T3 ALEEAT , BT HH BB 3RA4 PGEM-T Easy 204K, MF THEM AW TR (K
E)FRAFTER. 54 pL.P2.P3 X P4 BFEF K.

Pl 5'—GCC CAA TTC CCG AAT CAT CAC GAC GCT TAA—3'

P2 5'—GTG AAG CTT GAG TCT GTG AGT CGT AC—3’

P3  5’—CAC CGG TAC CCC TAT TCT GTA CG—3’

P4 5'—TTA AGC TIG TAG TGG CTC TCA TCT GAT C—3°
1.4 BENDV FRESSFINATIEEERREEN S

FTISE 9 23 #7350 {F DNASTER X2 0977 5| & i B HE S S E B BT 5 #1700 47, th 8%
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Fig.1 Phylogenetic analysis of NDV strains of goose origin and a standard challenge strain FARES
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Table 1 Comparison of N-terminal signal sequenese of F protein among 19 NDV strains
Strain Amino acid sequences? of signal peptide position 1 ~25
D26/76 M GSRSSTRTIPVYVPLMLTVRTIMLATLS C
QUE/66 v
ULS/67 VoA
B1/47 P K M I V A
LAS/46 P K A M I VoA A
BEA/45 P P K N M V A %
TEX/48 P P K N T M VA Vv
AUS/32 P I I A
MIY/51 A I W A G
HER/33 P I 1 \Y T
ITA/45 R I 1 A T
F48E8 P K NV A A A
FJ/2/99/Ch® K P A I T I
SH/1/97/Ch K P S P I T T I
ZJ/2/97/Ch K P S p I T Q T I
J8/1/97/Go K P A I T 1
JS/3/98/Go K P A 1T I G
ZJ/1/00/Go K L A I T I G
GD/1/98/Go K P A I T I

(DCh = strains of chicken origin  Go = strains of goose origin (@ The sequences of goose strains were determined in the present

study the remainder were obtained from papers or the data unpublished.

2.2 NDV
F 334 ~1682nt  Hinf] Bsto I Rsa |
2 4 NDV F Hinfl Bsto |
335 875 883 1064 1400nt 1  Hinfl 752 1116 1260nt 1

Bsto | Rsa 1 4 973nt
1087nt  1625nt 1 Rsal JS/1/97/Go 7)/1/00/Go  GD/1/98/Go
I II Il V. NDV 872nt 1 Rsal JS/3/98/Go

GD/1/98/Go JS/1/97/Go JS/3/98/Go  ZJ/1/00/Go 1249nt 1 Rsal
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Hinf ] Bsto | Rea 1
334 335 875 883 1064 1400 1682 752 1116 1260 872 973 1087 1249 1625
\E NS S S ~ 1 N
B9/ Ge l——‘—l——l—/ —_— —a—u—|—+/
J5/3/98/Go —t——t— - —H— -
1i60
|
Z1/1/00/Go —t—— s e e e D —
GD/1/98/Ga —_ —_——— _—

B2 #IENDVFEEE 334~ 1682nt A 3 FbFR 544 P 1088 19 B D1 62 25 55 70 B iR

Fig.2 Cleavage sites distributions in the F genel{ hwiween 334 ~ 1682at] of 4 NDV Strains of goose origin

%2 1 ~VIE NDV.F48E8 Pk B8R NDV F B FE 2 334 ~ 1682at @] 3 F
FREME AT RN R

Table 2 Charactenstic cleavage sites hetween the 334 ~ 1682nt part of the F gene of some NDV genotypes and strains

Genatype Hinf [ Bsto ] Rsa |
or

strain® 736% 883 1064 1350 372 752 1116 1260 1478 160) 872 973 1160 1249 1625

_T - + - - - + + -~ - + + + - - +
Il - /- - - - - + - - - - - - - +1-
i} - + - - - +/ - + - - + /- + - - - +/-
N - + - - - + + +/- - +/- + - - - +
v - - + - - + + + + + - - - - -
Va - + + A - + + + + + - - - - +
Vb - + + - - + + +/ - + - - - + - +
Ve - + + - - + + + + + - - - - +
Vla - + + + + - + + - + - + - - +
Vib - + + - - + + + - + - - - - -
Wl + + + - - + - + - - - + - - +
F48E8 - + - - - - + - - + + - - - -
J5/1/97/Go - + + - - + + + - - + + - + +
JS/3/98/Ga - + + - - + + + - - - + - + +
LI G - + + - - + + + - - + + + + +
GD/1/98/Ga - + + - - + + + - - + + - - +

D Ga = strains of goose arigin; @ The cleavage sites distributions of ¥ gene of goose strains were determined in the present study,

the remainder were obtained from papers.

Ballagi %' #1 Lominica %" % /£ & NDV F 2 45 334 - 1682nt [d] Hinf [ . Bsto | .
Rsa [ 3MRRHBI A VIB B ELEM ARG NDV AR s MERR (] ~ T2, SFER
BAH A2 BB Fl0 VA NDV F ENAE 883nt £ Hinf I {7 55, 872nt Ml 16250t
A Rsa | f75, VI NDV F EHTE 683nt F1 872nt b5 Rse | 285 ,{B7E V & NDV &R
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3 I~W NDV NDV F N 27
Table 3 Amino acid sequenses of 27 residue sites in the variable portion of the F protein
Genotype 4% 5 16 17 19 22 23 24 28 33 51 65 81 86 91 93 98 104 107 112 113 114 115 116 117 121124
or
strain RES T I VALSPDNTILILIRLTSETTZ RRI QKT RTEFTIG
[ Le© G K G L
II Le \Y G G L
Me/Ve p v v
| I G L R S
v 1 I T L R S
\ K P I T I I L G S
VI K P I T 1T 1 L G S S
Vla K P I T I 1 L G S VS
Wb K P I TV I S G R Vs
W early® K I T T 1 L G R V'S
VI recent K vV T I 1 L R L S
FA8ES K I v 1 L R S
FJ/1/99/Ch K P I T 1 1 L G S vV S
SH/1/97/Ch K P I T 1 1 L S G S S
Z)1/97/Ch K P I T I 1 L S G S S
JS/I/97/Ge K P I T 1 1 L G G S V'S
JS/3/98/Go K P I T I 1 G S V'S
Z)/1/00/Go K L I T I 1 G S Vs
GD/1/98/Go K P I T 1 1 L G S V)

A residue site

B amino acid residues shared by most strains of genotype I ~ Wl C Le = lentogenic strain Me = mesogenic

strain Ve = velogenic strain D early = early strains recent = recent strains

883nt  Hinfl 1625nt  Rsa | Ballagi F 5
4 NDV I ~W NDVF !
NDV NDV 2 I~
IV NDV V ~VI NDV 872nt Rsa 1 I~V NDV
1601nt Bsto [ 4 3 1249nt
I~V NDV Rsa 1 50 NDV F
47 ~ 435 nt 4
NDV il VI Ballagi
> 70 NDV HK/109/78 Ve
4 NDV Ve NDV  1478nt 160Int  Bsto | 872nt 973nt
Rsa [ NDV I~
NDV F N 27 Vo~
NDV * 3 NDV
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Sequence Analysis of the Fusion F Protein Genes of Four Newcastle Disease
Virus Strains Causing Clinical Disease in Geese "

Wan Hongquan Wu Yantao Liu Xiufan Zhang Rukuan
College of Animal Science and Veterinary Medicine  Yangzhou University ~ Yangzhou 225009  China

Abstract Four strains of Newcastle disease virus NDV  which have proven to be responsible for
the disease outbreaks in south and east China reigons called” geese paramyxovirus infection” or

avian paramyxovirus infection of geese” were examined for the features of their fusion F  protein
genes. A 1700 nucleotides nt fragment of the F gene 1705nt of each of the 4 strains were se-
quenced the results revealed that the NDV strains of goose origin share common transcriptional se-
quence and translational start position with the hitherto reported NDV  the F gene homologies among
the 4 strains were 97.8% ~98.9% while the corresponding homologies between these strains and
the standard challenge strain F48E8 were only 86.0 ~ 86.8% . The deduced amino acid sequences
near cleavage site of FO proteins showed a "> RRQKR/F"" motif comforming well with that of the
virulent strains. The cleavage sites distribution of 3 restriction enzymes Hinf |l Bstol Rsa |
in 75% region of the F gene between 334 ~ 1682nt  which is used to group NDV strains into dif-
ferent genotypes were also analysed with the aid of computer program MegAlign it is very interest-
ing to find that the 4 strains showed a distinct distribution pattern from all the genotypes so far re-
ported genotype | ~ VI characterized by the simultaneously presence of a Bsto | site at 752nt
and two Rsa | sites at 872nt and 973nt. Additionally 3 out of the 4 strains despite their different
geographical locations showed a novel Rsa | site at position 1249 which is absent in all of the oth-
er genotypes. The 4 NDV strains of goose origin were essentially virulent ones and probably belong
to a new genotype.

Key words Geese Newcastle disease virus F protein gene Sequence Genotype
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