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Serotype identification of bluetongue virus isolates in Japan based

on genetic and phylogenetic characterization
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Wiy VN EVP2 % A — 357 A5HEi 2051 %
BB ~ 24 |28~ L2y ERT 2 & %
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2) WA EyWd e BRI S v — BRI ITE (L
PHSCHTEETE)

Py 5 B BB AT BTV &S L 72354
ANHEEGIED D 2 8 DL 0hs, FHERITIEFEE, TR
HAe, BEAkaE, BT, e, WeTREE, SR,
WP RS DFEIR 2 7R L, 0 R, TS - S P b 5 12 i
EREEEESRsNE W, 7V —% ~ 7 (Bluetongue:
BT) LW I)maIE, BEBYOENFT /) —H¥IilLoT
FHREFELTERTLZEICHRT LD, EBIZZD

I BIERPBIEENDL Z 134w, BAPEIZBWT
BT 3R EEYHR TR £ ) BB EEIRICED 5N T
Wb F72, KRR X B EREEOKT RIETHEREN
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H S R ST SYHERR I
173 1985 HL6 HE PR IMmER 16
KY63 1987 BHK2-HL4 VT S PR IMEBR 16
ON&9-1 1989 HL6 AR PR IMER 21
ON90-2 1990 HL6 T Culicoides spp.® 12
ON90-4 1990 HLS A LRI 16
TO2-1 1994 ECE1-V3-HL9 MiA FIRIMEBR 21
ON-6/B/98 1998 HL6 A LRI 3
MZ-1/C/01 2001 HL6 B gy Culicoides spp. 16
KSB-31/C/01 2001 BHK6 VS Culicoides spp. 16
NS-1/E/02 2002 C2-HL5 el PR IER 16
ON-2/C/03 2003 BHKS i JUodes breviaisi g
MZ-1/C/07 2007 HL6 =y Culicoides spp. 2
KSB-6/C/08 2008 BHK5 T e A
KSB-7/C/08 2008 BHK5 R Culicoides spp. 16

AR ONEFRIZ LT O3 ) o HL @ HmLu-1 #18, BHK : BHK-21 #ifd, ECE : Z8F#HIN, V : Vero M,

C:C6/36ffm (v FAYY~HHHE),
T RBEWBTICEOEE (M1 BLU28R),
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MR R 2 AL 3 2 BUIiiE 2 A L 722382 stz R
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i HmLu-1) % v CHGE S8, %9 90% o HaRg i 12
N ZE RN R DSB8 B ML 7- e 1 CREGSHIE 2 | L 72,

Full-length amplification of cDNAs (FLAC) 3&lc &k
% cDNA DS S K UBIGFET

ARWFZETlE, Maan & (2007) O #HEIZHEVvy, BTV
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G2 & 0 2 A8 RNA O - F#E B X O Full-
length amplification of cDNAs (FLAC) #i2 X %7/
L5378 2 &K O cDNA A % 47 > 72 o FLAC 0%
PEASIT 5 L, F9 T4 RNA ligase 1 (New England
Biolabs) % I\ T 2 K4 RNA O 3 Kl 7 v H— 7
7 4 <% — (p-GACCTCTGAGGATTCTAAAC / iSp9 /
TCCAGTTTAGAATCC-OH) % #Ea &7z 2Dk, 7
YH=TITAR=DHREE L2 2K RNA I220W T, 1%
TAY— ATV OELKIKEN L) &7 2 rHi T S
T A2 o VeI L7z, WYL
TNVEY, T YA —=T T4 =HHEE L7722 K8 RNA &
RNaid Kit (BIO 101) % Tt L, ThermoScript RT
(Life Technologies) % H\\ 72855 R s 12 & - T cDNA
A L7z, TOf%, FLACEIZ X ) &L 72 ¢cDNA %
L LT, 5151 794 ~v— (5-GAGGGATCCAGTT
TAGAATCCTCAGAGGTC-3) B £ " KOD -Plus- Ver.2
(HE#5) & H\72 PCR £ %M L, PCR Y OIEIERY
ETALVI M= T ABEICEYDRE L, S5,
MEGA4 % Fl v TRl AL X 5 50 F Rm AT 2 92
—)'J-_E L 71—: 17, 18)0
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SHi0ES  ORF VP24T&E GCHE
e " 5 Kimicyl (+ 84 3 Eer (+ $H
A e om0 0w %) RS (80 RS (80
173 2935 222901 1123 418 GTTAAAAACGTTAGCCTGGAGATG TAATCCTGTGACAGGGATTGGGCGCGTTTACACTTAC
KY63 2935 222901 1123 418 GTTAAAAACGTTAGCCTGGAGATG TAATCCTGTGACAGGGATTGGGCGCGTTTACACTTAC
ON89-1 2922 182885 1102 418 GTTAAATTAGTCTCGTGATG TAACCCTAGTGACATAGGGTGCACGGACTAATCAACTTAC
ON90-2 2904 17-2869  109.8 436 GTTAAAAGTTGCGAGGATG TGAGCCCTTGACAAGGCTCCCTCGCGGCTTCAACTTAC
ON90-4 2935 222901 1123 416 GTTAAAAACGTTAGCCTAGAGATG TAATCCTGTGACAGGGATTGGGCGCGTTTACACTTAC
TO2-1 2922 182885 1102 420 GTTAAATTAGTCTCGTGATG TAACCCTAGTGACATAGGGTGCACGGACTAATCGACTTAC
ON-6/B/98 2934 21-2900 1117 414  GTTAAAAACGTTGCCCGGAGATG  TAACCCCGTGACAAGGGTTGGGCACGCTTTCACTTAC
MZ-1/C/01 2935 222901 1121 419 GTTAAAAACGTTAGCCTAGAGATG TAATCCCGTGACAGGGATTGGGCGCGTTTACACTTAC
KSB-31/C/01 2935  22-2901 1120 419 GTTAAAAACGTTAGCCTAGAGATG TAATCCCGTGACAGGGATTGGGCGCGTTTACACTTAC
NS-1/E/02 2935 222901 1121 419 GTTAAAAACGTTAGCCTAGAGATG TAATCCCGTGACAGGGATTGGGCGCGTTTACACTTAC
ON-2/C/03 2921 182885 1102 41.8 GTTAAAAGTTATCTAGGATG TAGTCCCAGTGACATGGGGCTCCTAGAGCTTACACTTAC
MZ-1/C/07 2943 182906 1114 425 GTTAAAACAGTCTCGCGATG TGACCTGCGTGACTGCAGGCCCGCGATCTGTTACACTTAC
KSB-6/C/08 2935 222901 1120 420 GTTAAAAACGTTAGCCTAGAGATG TAATCCCGTGACAGGGATTGGGCGCGTTCACACTTAC
KSB-7/C/08 2935 222901 1120 420 GTTAAAAACGTTAGCCTAGAGATG TAATCCCGTGACAGGGATTGGGCGCGTTCACACTTAC
B [BTV16] ON90-4 (i 1990)
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BTV13 RSArrr/13 BTV16] KSB-31/C/01 (EEEE 2001
[BTV16] NS-1/E/02 (I 2002)
BTV3 RSArrrr/03 BTV16] MZ-1/C/01 (=& 2001)
[BTV3] ON-6/B/98
i 1998 68
98 F
C BTV7 RSArTT/07
BTV21 RSArrr/21 BTV19 RSArrr/19
[BTV21] ON89-1 y g9 o8
Chi 1989)
[BTV21] TO2-1
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BTV6 RSATTTIO 93 77 o1 BTV5 RSArT/05
BTV14 RSArrrr/14 76 54 BTVO RSATH09
N [BTVS] ON-2/C/03
96 (b8 2003)
D BTV23 RSArrrr/23 E
BTV8 RSArT/08
BTV18 RSArrrr/18
[BTV2] MZ-1/C/07 BTV20 RSArT/20
(=l 2007)
BTV2 RSAITr/02 BTVL RSAMTIOL BTV11 RSArmr/1l
— BTV17 RSArTr/17
H BTV24 RSArrrr/24
l BTV10 RSArrrr/10
A
G BTV15 RSArTT/15
—
0.1 [BTV12] ON90-2 (48 1990)

BTV12 RSArrrr/12

BTV22 RSArrrr/22

l L. 7/ 2008 2 EROMERECSZ D < BTV HARENBEbR S & UGB 2 bk o 7 Rest

~ J ® 10 nucleotypes [253 25 BTV T KEFZEI2THE L 72 BTV HARE RN #ER % T/ TR
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BEt L 72 BTV BN BEdR O 7 7 D05 ET 2 DR % 3=
2WR L7ze 77/ LA7ER 2 D4 FRIE 2904 ~ 2943 1F 3T
HY, GCEHEIT 416 ~436% ThHho7z0 HilLaNro
BEAERAFE SN TE ST, TAA, TAG, TGA @ 3 fiiH
PHER SNz 5 FFFRFEHOR ST 17 ~ 21 EHETH
D, 3 IERIERFEIEIE 34 ~ 3T HIETH 5720 2 TOMHR
FRIZBWTC, 5 ki (5-GTTAAA---3") B XU 3 K
(5-*ACTTAC-3) ® 6 T ZNEFNHRAFE SN TV,
*—71) =54 27 7L —24 (Open reading frame :
ORF) OFE %13 2853 ~ 2889 TH Y (ika M %
1), VP2 12 950 ~ 962 7 3 / BRFRAL, VP2 04 T il
1098 ~ 1123kDa Td o 7z LRI IC BT 2 BB
L O7 3 BREH OMREIMEE, F N 41.85 ~ 99.93%
BLU2688 ~100% TH - 7o

HEbk B L GRSk (ER 1 ~24) o7/ 4
G Ei 2 DIRFERCH 2> S 53 1Rt 2 E R L 7oA R, A
¥iZ nucleotype B, C, E, G, I® 522 EI N7z (K
1) 9, 25 590 nucleotype (22T, HHETHHES
N72EH R O IR ILECS % T 2 C nucleotype Bl D 531 R 4%
BaElER L7zE 2, falbkidmiEs 2, 3, 9, 12, 16
21 DV NP DIFHES kB L BRI 88 L T
GREEINT (M2). 72, HMEkE, 2O DRICHE D
L CHE SN ERE 6 D oliFE RIS Ik & o R
EHERRL 728 2 A, FERECY O AR FE P 68.79 ~ 99.00%,
7 3 BRECH O AR M 73.30% ~ 99.37% TdH D, F 72,
7 LG EiIR ORF R EHNE OB T—HL Tzl
Wz, 7 BBREOHAB LUORE, YATA Y
BRIEORE R TEII—H LTz (F=FRET),

Z =B

HARENTIE, FIIUMNH A RMHHREICBWT, Th
INRT ANV ARAFATET A WA Lo 728ix R EDT
WARTANVADEEE 2 CRATL, WHFRAHTO4A
EHERERE o> TE/ze ZO—FHTBTVIX, %<
D7 A W A3 BB R BUAR B P A5 H AR EIN TREH 54T
Wb oo, ENOe Y VR V2B B EGEFIO% <
DEAED D WITEERTH 722 b DY, ENTHEE
EN72 BTV O % AZZ DRSS H43 IET ST e
molze LL, HREWNTHEESIN/ZBTVDOY —7
IVAfI R TAH I LIZLD, TOBMEFNEBO AR
59, MER 7 & ONIHE Bk & OB #E % B 5 2012
THIENTREE 2B 05, KWFZETIZ BTV BN
THERRED T N ET 2 OFFENT R FERE L 720

Bull. Natl. Inst. Anim. Health  No.119. 57-63 (February 2013)

B, mnEEkRF, W RE

7 BT 2 D5 T RRBHRATIC & A IER SRR
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FEPAIRBROAE L E LT, FLAC i & 551 RHBBHEAT
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726
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BoNbb0LMfEEINL, 41, 0L BT @
UC BTV OEREX MR L, BT ICHT 2 X )&=
BB L O THERE 232 5 2 L UETH S,

H OB
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Summary

Serotype identification of bluetongue virus isolates in Japan based on genetic and
phylogenetic characterization

Hiroaki SHIRAFUJIY, Tohru YANASE Y, Tomoko KAT0? & Makoto YAMAKAWA ¥

We conducted genetic and phylogenetic analyses of genome segment 2 (Seg-2), which encode serotype-specific
structural proteins of the outer capsid, of bluetongue virus (BTV) isolated in Japan from 1985 through 2008. The Japanese
strains of BTV were clearly sorted into 6 groups by several genetic characteristics of Seg-2 including segment length,
open reading frame length, and 5'- and 3’- terminal sequences, and they were identified as serotypes 2, 3, 9, 12, 16 and 21
by phylogenetic comparisons with Seg-2 of reference and field strains of 24 serotypes (1 to 24). Thus, our present study
revealed that at least 6 serotypes of BTV were isolated in Japan. Our data would be beneficial for understanding BTV
epidemiology and for taking better control measures against bluetongue in Japan and its neighboring countries in the

Asia-Pacific region.
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