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YTSAVDL 2o
GenBank 1 2
1 BTV
Table 1 Origin and basical characterastic of the seguence BTV strain
Virus Serotype Location State/County Date of isolation Host Gene group
V71 4 'YN/Shizongl6 1996 Cattle China2
V77 16 YN/Eshan13 1996 Cattle China2
V101 1 YN/Eshan 2 96 - 07 Cattle Chinal
V116 1 YN/Eshan 8 96 - 07 Cattle Chinal
V133 1 YN/Eshan 12 96 - 07 Cattle Chinal
V142 1 YN/Eshan 14 96 - 09 Cattle Chinal
V163 1 YN/Eshan 8 96 — 07 Cattle Chinal
V176 1 YN/Eshan 2 96 - 08 Cattle Chinal
V187 1 YN/Eshan 10 96 - 07 Cattle China2
V190 1 YN/Eshan 2 96 — 08 Cattle Chinal
V210 1 YN/Eshan 3 96 - 07 Cattle Chinal
V251 1 YN/Jinghong8 96 - 10 Bufflo Chinal
V254 1 YN/Jinghong 7 9% - 10 Cattle Chinal
V255 1 South Africa 89 -06 Sheep Usl1
V257 16 South Africa 84-09 Sheep
V507 1 YN/Eshan 2 96 - 07 Cattle Chinal
V522 12 YN/Dehongl5 1996 Cattle Chinal
V528 1 Shanxi-1 98 -03 Sheep China2
V530 16 Hubei 98 - 03 Sheep Chinal
V616 1 YN/Dehongl5 97-08 Buffalo Chinal
V634 1 YN/ES17 97-09 Buffalo Chinal
V654 1 Sichuan 98 - 12 Sheep Chinal
V658 1 Sichuan 98 - 12 Sheep Chinal
V663 12 YN/Yanshan40 98- 12 Goat Chinal
V665 1 YN/Yanshan 64 98 - 12 Goat China2
V668 1 YN/ Yanshan 166 98 - 12 Goat
VacF45 1 V658 Sheep China2
Y863 1 YN/Shizong 1986 Goat China2
V349 3 YN/Eshan 1996 Cow China2
V413 4 YN/Dehong 1996 Cow China2
V440 2 YN/ Jinghong 1996 Cow China2
V442 12 YN/Jinghong 1996 Cow Chinal
V447 15 YN/Eshan 1996 Cow China2
SW 16 Wuxi 1988 Sheep China2
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2 BTV

Table 2 Origin and basical characterastic of the reference BTV strains from GenBank

Virus Serotype Location Accession numbers Gene group
Ausl 1 Australia D00253 China2
us2atce 2 Us AF134230 Usl
10B90z 10 Us AF044384 Us2
11B80z 11 Us AF044702 Us2
Btv13 13 Us AF044374 Us1
17B81y 17 Us AF044707 Us2
Vavl0 10 Us AF044707 Us1
Vacll 11 Us AF044377 Usl
Vacl7 17 Us AF044378 Usl

1.2

TRIzol GibcoBRL One Step RNA PCR Kit  Premix Taq Kit
Gel Extract Kit Thermo sequenase cyS dye terminator kit
Amersham pharmacia BHK-21
1.3
BTV 3 1 RT-PCR A B 1
C D

A 5'GTTAAAAAGTGTCGCTGYCA 3" 1~20 B 5'GTAAGTGTRTAGYRYCGC 3’ 822 ~ 804
C 5'GCTGCATTCGCATCGTACGC 3" 245 ~264 D 5 GTAAAAACTCATYCTCACYGG 3" 660
~ 639 Y=C+T R=A+G

1.4 RNA
BHK-21 TRIzol RNA
SDS-PAGE
1.5 PCR
RNA 2p¢g 1pl, 95C 5min RNA One
Step RNA PCR Kit RT-PCR 45°C 50min 94°C 2min
94°C 40s 55°C 40s 72°C 60s 35 72°C Tmin Premix Taq Kit PCR
95°C1Imin 95°C 30s 58°C 30s 72°C 80s 30 72°C 7min  PCR Gel Ex-
tract Kit
1.6
PCR Thermo sequenase cy5 dye terminator kit
200ng ¢cDNA 20 pmol PCR AL-
Fexpress [[ DNA
YTSAVDL DNASIS PROSIS  PHYLP--KITSCH
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2
2.1 RNA
BTV BHK21 RNA SDS-PAGE
RNA 10 3-3-3-1
2.2 RT-PCR
RNA RT-PCR 750 ~ 1000 bp
820 bp PCR Ipl,. 1%
Spl. Marker Marker ~ DNA 50 ng
PCR DNA 5 ng/pL
2.3
DNA 32 BTV S10
S10 822bp
20~22  59~61 TGA  TAA
707 ~ 709 NS3 NS3A NS3 229 NS3A
NS3A NS3 14 216
2.4
PHYLIP DNADIST. KITSCH
KITSCH 1 BTV  S10
BTV China Group  US Group
85% BTV US Group
BTV2 10 11 13 17 5 us2atcc 10B90z 11B80z Btv-13 17B8ly
BTV10 11 17 3 Vacll Vacl3 Vacl7 1
V255  China Group 32 1 Subgroup China
1 Subgroup China [[ 95% China | 1
VacF17 1  BTV16 V530 3 BTVI2 V663 V552 V442 15 BTVl
V210 V101 V133 V142 V634 V654 V252 V176 V116 V507 V251 V190
V163 V616 V658  Chinall 1 VacF45 1 Ausl 1
BTV2 V440 1  BTV3 V349 2 BTV4 V413 V71 1  BTVIS
V447 2 BTVI6 V77 SW 4  BTVI V665 V528 Y863 V187
2.5
32 BTV 86% ~ 100% 0~ 107
NS3/NS3A 95% ~ 100% 0~10
21  BTV-1 85% ~ 100%
3 BTV-16 V77 V530 SW 91% ~92% 2
BTV-2 V71 V413 99% 3 BIV-12
V442 V522 V663 99%
S10 BTV
S10 3
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Fig.1 Phylogenetic group distrubition of the S10 gene of BTV
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3 BTV S10
Table 3 The comparisons of nucle otide and amino acid differences from different serotype representative virus
Serotype BTV-1 BTV-2 BTV-3 BTV-4 BTVI12 BTV15 BTV16
Virus V658 V440 V349 V71 V522 V447 V530
53 65 74 40 107 48
V658
93.2% 91.7% 89.6% 94.9% 86.4% 93.9%
4 20 29 60 102 67
V440
98.2% 97.5% 96.3% 92.4% 87.0% 91.5%
4 1 27 67 97 74
V349
98.2% 99.5% 96.6% 91.5% 87.6% 90.6%
7 5 3 70 107 74
V71
96.9% 97.8% 98.7% 91.1% 86.4% 90.1%
5 5 5 7 105 9
V522
97.8% 97.8% 97.8% 96.9% 86.6% 98.9%
5 2 3 7 5 107
V447
97.8% 99.1% 98.7% 96.9% 97.8% 86.4%
10 6 7 7 3 8
V530
95.6% 97.4% 96.9% 96.9% 98.7% 96.5%

The nucleotide difference and the percentage of identity were on the right-upper section. The amino acid difference and the per-

centage of identity were on left-down section.

4 BTV
Table 4  The comparisons of nucleotide and amino acid differences from various geographic region representative virus
Region South Africa Us Australia Sichuan Shanxi Hubei Wuxi Yunnan
Virus V255 10B90z Ausl V658 V528 V530 SW Y863
V255 142 128 121 119 133 119 121
80.9% 82.8% 83.6% 84.0% 82.1% 84.0% 83.8%
10b90. 14 136 146 135 146 135 137
? 93.9% 81.7% 80.4% 81.9% 80.4% 81.9% 81.6%
Ausl] 6 15 70 56 74 54 50
s 97.4% 93.4% 90.6% 92.5% 90.0% 92.8% 93.3%
V658 6 15 6 61 48 65 51
97.4% 93.4% 97.4% 91.8% 93.6% 91.3% 93.2%
V528 5 14 5 7 66 40 26
97.8% 93.9% 97.8% 96.9% 91.1% 94.6% 96.5%
V530 8 18 11 10 9 76 62
96.5% 92.1% 95.2% 95.6% 96.1% 89.8% 91.7%
Sw 4 12 3 5 2 9 39
98.2% 94.8% 98.7% 97.8% 99.1% 96.1% 94.8%
Y863 7 14 4 7 4 10 1
96.9% 93.9% 98.2% 96.9% 98.2% 95.6% 99.6%
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BTV 86.4% V440 V530
107 NS3 95.6% V658 V530
10 2 V654 V658 9% 26
91% ~ 100% S10
BTV 4
Y863 1979 3
85% ~ 96% V658 17 VacF17 96 %
45 Vack45 89%
BTV 5
3 V251 V616 V634 97% ~
9% 3 V663 V665 V668 91% 5 V528 V530
V654 V658  SW 91% ~98% 5 V349 V413 V440 V442
V447 85% ~97% 14 91% ~ 100%
3 V116 V176 V507 100% BTV
5 BTV

Table 5 The comparisons of nucleotide and amino acid differences from the year of isolation and times of attenuation

Year or

PR 1986 1988 1996 1997 1998 17th times 45th times
traiming times
Virus Y863 SW V101 Vé16 V658 ™ VacF17 VacF45
Y863 39 56 66 51 63 91
94.8% 92.5% 91.1% 93.2% 91.5% 87.8%

SW 2 67 9 65 74 98

) 99.1% 91.0% 89.4% 91.3% 90.1% 86.8%

Viol 6 4 27 33 25 70
97.4% 98.2% 96.4% 95.6% 96.6% 90.6%

V616 16 14 13 35 21 74
93.0% 93.9% 94.3% 95.3% 97.2% 90.1%

V653 6 5 4 13 30 78
97.4% 97.8% 98.2% 94.3% 96.0% 89.5%

Vac 9 7 5 12 4 61

F177 96.1% 96.6% 97.8% 94.4% 98.2% 91.3%

Vac 399 37 36 45 37 39

F45° 83.0% 83.8% 84.3% 80.3% 83.8% 83.0%

* VacF17 and VacF45 were oringed from V658. The nucleotide difference and the percentage of identity were on the right-upper

section. The amino acid difference and the percentage of identity were on left-down section.
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S10
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Pierce 1008
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BTV 20 1953 ~ 1990
BTV > Bonneau 5 7
PHYLP. FITCH S10
> PHYLP. KITSCH S10 42
BTV China Group  US Group 85%
BTV S10
1 1997.549.
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Genetic Diversity Analysis of the S10 Gene of Field
and Vaccine Strains of Bluetongue Virus

Zhang Yifang'  Zhang Nianzu’*  Liu Jianping'  Zhu Jianbo®  Yin Zhen’
! College of Animal Science and Technique Yunnan Agricultural University ~Kunming 650201 China
% Yunnan Tropical and Subtropical Animal Virus Disease Laboratory ~Kunming 650223  China
3 The Military Veterinary Institute Quartermaster University of People’ s Liberation Army  Changchun 130062 China

Abstract S10 gene sequences of 1 attenuated vaccine strain and 31 Chinese field isolates & 1 South
Africa strain of BTV were determined. The results revealed that all 33 S10 gene segments have 822
nucleotides in length with two in-frame initiation codons nucleotides 20 to 22 and 59 to 61 and a
common termination codon nucleotides 707 to 709  which encodes two proteins NS3 and
NS3A . Nucleotide difference in the sequence of all S10 gene were from zero to 107 bp 86.4% ~
100% identity . NS3/NS3A protein showed a light difference from zero to 10 amino acid 95.6% ~
100% identity . Phylogenetic analysis of the S10 gene of above strains sequenced and 9 other
strains from GenBank segregated the Chinese viruses into a monophyletic group distinct from US
viruses Nucleotide identity was 85% between China Group and US group. The various Chinese iso-
lates segregated into two phyletic subgroups based on S10 gene sequences. The clustering of viruses
was dependent of geographical origin and independent of host species of isolation serotype & year
of isolation.

Key words Bluetongue virus Genetic diversity S10 gene
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