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Abstract : A 474-base pair segment covering the hypervariable region of VP2 gene from six
Korean infectious bursal disease virus(K-IBDV) isolates(K1, K2, SH/92, 225, 269, 310) and one
attenuated IBDV(DAE) were amplified using RT-PCR, sequenced, and compared with published
sequences for IBDV. K-IBDV isolates(K1, K2, SH/92, 225, 269) and foreign very virulent(vv)
IBDV strains had 94.93~100% amino acid sequence similarity. K-IBDV isolate 310 and other K-
IBDV isolates had 84.31~86.07% amino acid sequence similarity. Attenuated strain(DAE), like
other attenuated strain, has substitution at positions 279(D to N) and 284(A to T) as well as in
the serine-rich heptapeptide region. Five K-IBDV isolates except 310 isolate share unique amino
acid residues at positions 222(A), 256(T), 294(I) which are not present in other standard and
attenuated strains. At the two hydrophilic region, K-IBDV isolates except 310 isolate had identi-
cal amino acids comparing with Belgium vv IBDV 894VB but had four amino acid substitutions
comparing with Chinese vv IBDV F9502. The SWSASGS heptapeptide is conserved in all K-
IBDV isolates. The sequence of K-IBDV isolate 310 was markedly different from other IBDV
strains, evolving from a separate lineage than the others. By phylogenetic analysis, Five K-IBDV
isolates except 310 isolate were categorized in one group with foreign vv IBDV isolates but K-
IBDV isolate 310 was categorized in a separate group which was differentiated from other com-
pared IBDV strains.

Key words : infectious bursal disease virus(IBDV), VP2 gene, sequence, very virulent IBDV.
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A9A F 34 vlo)g] 2(Infectious bursal discase virus,
BDV)= AYJA ¢ 3659 RolH & JAEE
Ydehlle 940l ®& A94 Fd'¥(Infectious bursal
disease, IBD)S] YQIA Y. BDVE F 712 €308
ERsed ¥4y 12 59 H94¢ Jdehin 9494
o] ¥t vt ¥AY 2= WA EeH 1 HolA
¥949¢ YeuA gegt

IBDVE envelope7} §li= icosahedral capsid o)) double
stranded(ds) RNAZ. T4 8 F 71 segment(A$} B)Z. +
35 o] Bimaviridee familyo 4§}, Segment A(%} 3.3kbp)
£ VP2, VP3, VPAZ =& 109kD9) precursor polyprotein
7 VPSE 23t segment B(SF 2.9 kbp)i= dsRNA poly-
merased] VP1& 4@ #d*° VR BDVY F8 32
ddPoln] F8 &7 Yo FHYNE F 3
E 49598 2isia o BDV #AFEL VP2
9 ofw| 4t 206~350 Abol A Tt WolE YR
AT o] BelE 38 GEE YHE FE3HE FA
FLAAUAE TR Yo o] FH § ERE
& F hydrophilic sequence®] ZjE 53 GEE ¥4
(1782)¢) AHE F=o 2 €3 19 BDVE g
E 9 g3te dusA g vF HolFEL(AE,
GLS) ©o]& ¥ hydrophilic regiono] A 1~271¢] o}p] =4}
W AU 198630 FHAA AL F
¥ gYAol vj$ 73 IBDV(very viruent IBDV, v IBDV)
T olF Ued £, 48, FF, 01284, 83 F
dA £ H1 JEY o5& 60~100%2) HALEE Y
Wb, olg wv IBDVE FYH 02 classical IBDVSY
W] &8 A T classical BDVE Wold & & A 3]
FEAA 29 E& 924 £ A

e Uetd A BDE Tgd 44 o] &3ty ot
o $kAk 199239 v BDV7} Rl d o] F N7t &
Ag 3 . BDE sl A E kM £4
3 BDVY 54¢& melsle Aol 714 F838id &
Ao XE w BDVE #9049 SHO S el Fs
< IBDV Z £ el5¢] VP2 gened] variable regiond #
Mgz g FReFES vt

UL

[BD ufo|3{A : Fujoj A #¥§3& BDVE £l
$3te] 1997 ¢} IBDV o] AT F39 goz
B8 Fd& A0 Fd 48 Soi8d ¢4 A
9] chorioallantoic membrane(CAM)e| %3} 55¢] IBDV
(K1, K2, 225, 269, 310y ¥ 3 go}”. B¢ volgx
€ IBDV &9| primer§ ©] &% RT-PCR3} IBDV 50| ¥
YA & o] &8 BDVE ¥t = F vlolg
£& 19929 29 w IBDVESHD)'§ 4593
GFAU2 Y E Bguol A8 AT HAFA DAEE
SPF &53te] AfolM ol o 650 A&A R A
& AHg3i

IBDV RNAS| g2i¢t FH : F ¢ 1% A# CAM
& 33te] PBS(H 74)8 H7HE ¥ AW 430 =2
o, ZHIE MAEE F 2Avr)2 A o 3,000
oA 2087 fAZeAAT 43 4L 70,000g00 A 15
AZHEe 9482 ¥ YA EE diethyl pyrocarbonate(DEPC)
2 A FHFol #R/A2 F chloroform2. 2 13 F
£ 1 RNAE 2 AA S BDV HA vpojgj 2
+ #A& TNE(100mM Tris-HCI [pH 9.0], 100mM NaCl,
1mM EDTA) ¢Zo)o) B4A171 % chloroform 2 13]
F2% o RNAE £ A A ST RNA 226 A4
= Kwon et al®¢] Wo] 93le #5490 Sodium
dodecyl sulfate(#F 5= 2%)3t proteinase K(HF¥ % 250
pg/ml)E chloroform©.2 &3¢ ulojz]x &4 rjgtn
55T oA SR FAAI F acid phenol(pH 4.0)3} chloro-
form/isoamyl aloohol(49 : 1)2 $% 8t} 2 ¥ RNAE
RNaid kit(BIO 101)E AMg-8to] A3t qch. AAE ulo)
2]~ RNAE DEPC HE| W#ZF5d 248 § 70T
o] X #3}WA reverse transcriptase(RT) 3h-3-¢f] o] §3191c}.

Oligonucleotide primers : ¢]v| ZE ¥ BDVY ¢7]
AEe F1E §4Y P23(COCAGAGTCTACACCATA3)
3} RPS3(5TCCTGTTGCCACTCTTTC3) primerE RT ¢
3} PCRo| AM4-31THE, o] primerES VP2 genes) vari-
able region& Eo|H o2 FEAY & A AAHAG.

RT¢t21} PCR : IBDVY] ds RNA genome2 denaturation
A7)17) 948t AP RNAE 90% dimethyl sulfoxide
(DMSO)d| B-H-A171 & 98TCoA 58 AFsAd
RNA 3-5plo} 5pie} 10X PCR buffer(500mM, 100mM Tris-
HCL, pH 9.0, 1.0% Triton X-100), 1p1¢} 10mM dNTPs, 0.5
pl¢] 10mM DTT, 250nge] RP5.3 primer, 40 unit®] RNasin,
9ple] 25mM MgCl, 183 200unit®] Molony murine
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leukemia virus RT(GIBCOBRL)# #7138t HE 50p19
¥¢§94L DEPCE ¥ FFFHTE ot 4o
o|§A FH|YRT & AY TFAL 37TAA 908
7+ uHg A F T PCRE RT uHg9 5plo] 10pl¢] PCR
buffer, 250nge] P2.33} RPS.3 primer, 1219 25mM MgCl,,
2.5unit®} Tagq DNA polymerase(Promega)§ ©] 3} 3 Ful
$9 100 G2 FFHTE vistq] A3 PCRE MT
oA A 189 denaturation, 520 4 1% 2] annealing —22)
3 72¢o A 289 extensiong § cycleZ 35 cycle 43
A A$ denaturation} v}A| T extension 242t 94T
o)X 58, 2ColA 1027 A W5k FFE PCR A
A & & ethidium bromide& 33+ 1% agarose gelo] A A
7195 8q EA8%

cDNAS cloning® H7|ME £4 : PCRE FF4
cDNAE TA cloning kit(Invitrogen)}& ©]-8 3} cloning 3}
%1 t}. Recombinant plasmid=. competent cell(E coli INVeF
cell)}% transformation A]%! ¥ kanamycins} X-galo] 37}
¥ LB agard] X FARGF J&F A Mini-
prep g 0.2 £ @ plasmid DNAE Eco RISE A28}

o] cDNAY] 49l -8 &8t Mini-prepol A 4]
o] #ed A ¢ 471X E& 2437 ¥ GF< plasmid
DNAE 7] 913t maxi-prepg A3t DNA 97|
A QL dideoxy-nucleotide terminator sequencingl] & ©] %
3} automatic DNA sequencer(ALFexpress, Pharmacia Bio-
tech) 2 23t doj BDV FUEF 479
olnj At A Q& DNASIS software(Hitachi)E ©]-8319
AR FER B|RZEA G phylogenetic treeE 2}
JaA.

i o

IBDV Zuj#-2] 5o W59} VP2 gened] hypervariable
regiong RT-PCRZ FF A7) o 47]ME ¢ AF %A
t}. ZZ 3 cDNAL 474bp Bayliss ef al 9] numbering
systemol] wE 738~12119] @rjol sgHn, 248 o
719} opu e} M EE o]v] REE 9 BDVS} vl w3}
ArH(Fig 1, 2).

A7IMNEE 71T ¥ 9 310 R FE AT U

747 57 767 77 787 797 827 817 827 837
5
K2 e e T
77 P T
2B e e e e e
310 e G GT......... Cooiviiiiiln, Co...... c..c.C.....
SH/ O L e e A
0 e c..C..T....
Q0~1] ¥ESSEESXUTTTISXIETEEARSAITBTTXSSXRSATINRCSXSNTOERAXNS
BB B e e e e
FOSO2 ... o CC A i
PBBO8 . e e e c..C..T....
BV3  mmmmmsmmr G c..C..T....
DELE xxssssexx ... A A c..C..T....
S P o c..C..T....
CONS CCCAGAGTCTACACCATAACTGCAGCCGATGATTACCAATTCTCATCACAGTACCAAGCAGGTGGGGTAACAATCACACTGTTCTCAGCTAATATCGATG

Accl + + + +

847 857 867 877 887 897 907 917 927 937
KL AC .. ..... SO Cooo..
K2 AC ....... B e e
225 AC........ A e e s
269 AC ....... A e G e
310 ..Co..eill T6.T..A..... G.C...... C..... G..oo.o. . A.... G..T....C..C.............uitl cC...... T.
SH/9Z ... ...l AC ....... A e e e s
DAE ...l 6.T........ G C...... G....... C..C....... Co
90-11 .. ...l AC........ A P
894VB .. ..... C........ G.T........ G........ Coovinn A e Aot
F9502 ...l AC ... B A e e e Corrl,
PBG98 ... ... GT. ....... G.......... Gl C..... G....... C..C.......... Coo
BVd G.T........ G........ CA .. G....... CoC
DELE .......... T...... GT........ G........ CA ...l A.... G....... ol
STC . T............... G.T........ G e T...G....... C..Co....... T

+ + 4+
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KI ... L R B e
7 [
7 O S G.....ovi il
2B et a e
310 CA....GC............... T..GA.......... G........... C..... TC..T......... C..... T....G....A......... T
SH/92 ... AL it e e e
DAE AA............. Goovvvienn Ao, G...A...... G Covnii AA .........
Lo S
L2
F9502 ............ O e e e e
PBG98 AA............. ¢ A ..C..... G...A....... e Covnnnninen AA ... ...
BV AR ............ G [ S [« S Cooviinn Tl Co i, Aol
DELE ... .. e . T Goovvee s TC.. ... T o AT.........
STC  A............. L0 [¢ C.... T .o Coi [
CONS TGCGGTAATCACCAGAGCTGTGGCCGCAGACAATGGGCTAACGGCCEGCACTGACAACCTTATGCCATTCAATATTGTGATTCCAACCAGCGAGATAACC
+ + + +
1047 1057 1067 1077 1087 1097 1107 1117 1127 1137

CONS CAGCCAATCACATCCATCAAACTGGAGATAGTGACCTCCAAAAGTGGTGGTCAGGCGGGGGATCAGATGTCATGGTCAGCAAGTGGGAGCCTAGCAGTGA
+

1147 1157 1167 1177 1187 1197 1207
S R R
K2 T L I
.75 T W I R R R R
. kLR R
310 ALT.T....ooo Aol T T
314 7 B R
DAE ....... T G..... G
90-11 .. ... RS EE ISR RIS E SRS EREES SRR SRS EITZTXNTIXLIZIEXRIITRENEL
894VB A, . T......... XTSI EEEERRERESRNSENRSETEERERITLINATRRSREATEXEIRSTNINZS
37 T TR R
PBG98 ....... T e G..... G e
BV3 ... T GrEzsrzssxsessanssssssIsIEERESS
DELE ....... N A BEXEFEFEASIRSALSSTEISTIXRATTINZR
3 L T T L LRI
CONS  CGATCCACGGTGGCAACTATCCAGGGGCCCTCCGTCCCGTCACACTAGTAGCCTACGAAAGAGTGGCRACAGGA

+ Spel

Fig 1. Nucleotide sequence of VP2 from 738 to 1211(aumbering of Bayliss et a! **) of the Korean isolates(K1, K2, 225, 269, 310, SH/
92), the Japanese, Belgium, and Chinese very virulent isolates(90-11, 8%4VB and F9502, respectively)'*®, classical virulent strain
(STC)", US.A. antigenic variant(DELEY*, and attenuated strain(DAE, PBG98, BV3)™* compared with consensus(CONS) sequence.
A dot indicates a position where the sequence is identifical to that of consensus : base changes are indicated. Asterisks(*) denote se-
quences not determined. The position of Accl and Spel sites, flanking the sequence encoding the protective epitope, are underlined'”.
+, Positions where the very virulent isolates differ from all the other strains.
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BV3
DELE »s=
SIC ...,
CONS PRVYTITAA

......................................

CONS QPITSIKLEI

ITLFSANIDAITSLSIGGELVFQTSVQGLILGATIYLIGFDGTAVITRAVAADNGLTAGTDNLMPFNIVIPTSEIT
+

+ +

WSASGSLAVTTHGGNYPGALRPVTLVAYERVATG

Fig 2. Deduced amino acid sequence of VP2 from residues 203-360(numbering of the segment A polyprotein of Bayliss et al ) of the
Korean isolates(K1, K2, 225, 269, 310, SH/92), the Japanese, Belgium, and Chinese very virulent isolates(90-11, 894VB and F9502,
respectively)'*!**, classical virulent strain(STC)"', U.S.A. antigenic variany(DELE)”, and attenuated strains(DAE, PBG98, BV3)**
compared with consensus(CONS) sequence. A dot indicates a position where the sequence is identical to that of consensus ; amino
acid changes are indicated. Asterisks(*) denote a region where the sequence was not determined. The two hydrophilic regions are
shaded and the serine rich heptapeptide is underland. +, Positions where the very virulent isolates differ from all the other strains.

22 2 E(K1, K2, 225, 269. SHM2)& M 3~97}9] 97
Mg gt 98.10-9936%] ¥& 4¥4E Uil
. 28y 310 #YFE 08 FYREFEY 54~597)
o Ad7)7F et 87.55~88.60%9 AFAE vehisich
310 £EFE AYE IUYRAFEL JFoA BYR
vv [BDVS} 8] 239 & o) Y& v IBDVY 90-113& 3~
6708 @771, =3 dride w IBDVY FI502,
894VBS}= 10~16719] ¢7]7} e RL2 U 96.13~
99.20%9] ¥ 454 Yehith

ojulit HEL J1FLE & o 310 BEYFE AJE
FUYRYFEL A2 13719 ofv|xitite] G} 98.10~

92936%¢] =& A4FHE 2T 9F w BDVY %11,
F9502, 894VB 53} #8191 & 9 K29} 90-11& T4 &
Aoz Jebdi ThE vlo]H2EL 18719 ofvlxit
o] & Aoz Ue} 9493-9927%9 45 A& YEH
At

ZU 9 A%< DAEE 939415l PBGYS, BV3g 4
ANEE NEes &9 4245, 10709 4717 e R
o2 VeI opr| At 71202 & b 5719 ofn|
wAto) & Aoz yeth 310 FFe g I
2o FE oprleit MY S M ZEHAS 9 22(SHM2)~
24(225, 269)74 8] o}l xito] @tom ISl DAE
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& XYW 9E 9= BDVSE 19(BV3, STC)29(F9502)
9 ovlicdto] Bt Aoz YERT

310 B F& AY¥ 5379 IYLHFES 48, ¥
7)el, 33¢] v IBDVE ¢2}2 90-11, 894VB, F9502 5
3} 795(G), 827(T), 830(T), 833(C), 897(A), %05(T), 908(T),
977(A), 989(T), 1011(A), 1027(G), 1094(G), 1145(C) -9
A FLE 9718 2ot S AN dAFE TR
7|1&¢ IBDVEL 25 U & 4718 2+ Ao s Yey
th(Fig 1). o]€ 1299719 WF o)A 795(C—G), 897(G
—A), 1011(C—A), 1027(A—G) $1A ¢ Q7| d &7} o}
xAe] WHE 23 classical straind| A P(222), V
(256), L(294), N(299)°] &2} A, L 1, S2 ¥ 33t

*F hydrophilic regiono] 4 310 £2] F& A FE

FE5¢& v 894VBS} EUHF LY w F95028H= 47)
o} oju|icitel A itol7} yelbith 310 EEFE 214,
222,317 XA F4&A 47 K, S, TE Jehdo o
€ BDVe FEEHAUT. FWHAF DAEE 39
Z9] PBG98, BV3s} 1121(A), 1181(G)el A EL& 9]
& 29 Unix) IBDVS} 7d 53] o DAES} PBGISE
890(C), 981(A), 1025(A)) A F712 $YE 4718 et
Yol d& & BDVSY TS %t opul it MG EA
o] 4 DAE, PBG98, BV3%E-& 331(R)e] 4] t}& IBDVS}=
g F9% oirxAlg B%on DAEY PBGISL
253(H), 284(Tyol A F7t2 T4 obv 3 & 7HA 1 9l
Ak

B E 444 BDVAAM HEFHE 02 &2 SWs-
ASGS(326-332)& 310 £ 3§ EE ZE FURYF

%0-11 100 0%

"z ] nx

e ”o0

wrez i90.3%

] % n

L) 95.08
F9%02
DAE 8745 l
oo s e
L] :
STC

- les
e nn

OELE
3o

Fig 3. The phylogenetic tree was produced by the DNASIS
software(HITACHI) based on amino acid residues 203-360
(numbering by Bayliss et al™®) of the VP2 hypervariable re-
gion, displaying the relationships of the Korean and some pub-
lished IBDV strains(sources stated in Fig 1, 2).

g4 &S ien H43F¢ DAEE 330 929
A 87} R2 @3-

ol ;A MU E we o2 ¥ phylogenetic tree TR E
HofA 310 #elFE AP TR FEL M2 2F
¢ A4 E BHD 9F w BDVS F9¥ aF22
255} BAF4 DAEE PBGY8, BV3 53 4AHE
2§02 EFHAY. 310 B FE dE FYRYFE
T njuie] @ ZE BDVYE FEEHE E
A 2§¢ ¥4 3 cHFig 3).

@

IBDVY] 9y F2auA] VR2E 8 59 8
Q02 ¢AA FUAG 77} o] R A o VP2
sequencet H-E REH AT FHPAE F=8
292 gd FARY Accl-Spel 249 hypervari-
able region(residues 206~350)%) A &= o} 93 Wolsl @3
H % cH*?, IBDV Wole] $4HQ AR E YR E hyper-
varigble regiono] X B2 B2 & BDVFY Q714
BA o] o] 2o ATYEHS B aFd e 2 I
A EeE8 5579 BDV, FHEHFEA w BDVE &
Q¥ SHM2 a8z @A FUolM AHEF<Q HAF(DAE)
2] hypervariable regiong ¥ 33} 474 nucleotide] 7|
ME& 233 thFig 1).

% hydrophilic region& %3} G-&& $M 9 2YN 3
£% 292 FHPAE frEdte T FE2Z 4A
A, aeg of BEe Wol: 3% $93 ¥
ol fEdtx Aoz ¢#A vk A WA hydrophilic
region®] 222 $] A1 ¢] A} classical virulent straing] STCS} ¥
A1l PBGY8, BV3E P, ¥o]F¢ DELEE T, Suj ¢l
F91 3102 S 281 3108 A FUYEF 9=
9} vw IBDVE S A2 uehyt. 310, F9502, DELES &
ZZ 214, 212, 213 YA o)A F712 ofv]xeite] Ws}
25Ut F WA hydrophilic regiondf A FEe]F
9] 310, 5= vv IBDVQ] F9502, 18] 31 ¥ o]3<l DELE
& A9¥ ZE BDVY oyt HE2 FYHH-
ol ¥ WolE F8Y YUY Mol A=Y Aoz B
Qit}. 3] $3 v IBDVS] F9502& t} & w IBDVS th
€ otrlxAl Mg 7HA 3 9lof v IBDV Alojoj = g
97 Zol7} Y& 222 Y€t Van den Berg et al®
& 474 v IBDVS] 849VB7t TH & wv IBDVE ¢4 3
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£ Mab 14B59] 3o 2384 g A& #¥3o
w IBDV ApojojM% 43 Xol7t UEE& Wi
Van den Berg et ! "& SPF §& di4o2 8 344%
o)A intermediate IBDV ¥Alo] mild HAHT WYY
IBDVS &93oz YHdE d#o] glof jaznst ¢
F3ita Radig.

FU £ FQ 310& F hydrophilic regiono] A A £2]
ofu] = AH(214, 222, 317)0] T} & IBDVS} & L2 Y
Elytth. gj#-E< IBDV ®o|F&L F hydrophilic re-
gionol A} o}r|xxAte] Wl FAHYAT v A E
g€ MissF:= E&F9 STC, PBG8T I 5L o}
xAHE AR I 2eg g9y EEFY
t}& Wo|FE& 5 hydrophilic regiono]$jo] thE X ¢
A ofu|icibo] Wate] VP2o] F2AQ WolE FEdy
397 Wolg YoylE Aoz RAU”. Dommitorio ef
al & 249(Q), 254(S)E & Miss Ho|FE A9 Ark,
Ga, Del-E, GLS, D$326, DelA Wo)F 5& 2% 249(K),
2548)F Zevhn BIsgrth 249 ol 4t e ol
2 F3A(MAb Be9)7t A3t FLE Xoez ¥
o} =t 249(Q)7} 249(K)E ¥ ¥+ E/Del, GLS, DS326 ¥ o]
F 5L voldx FHEAG FHHA RIAQHE. =
EEFQ 3102 249Q)sh 2545y 7ML UAEH
oj$pz& EX3} 5 hydrophilic regiono] 9] &3
Yol o] ulo]g 27} & IBDVSE o8 E4 g e
HWolF£d 7tsA g AANST Y $oE #44 EY
74 Fol ¥ AT A7/ ag Aoz AREY

Serine-rich heptapeptide?] SWSASGS¥ ¥ ¥4 IBDVd|
A BREHE Aog d3A o ey dEY w
IBDVE 2 E £ % attenuated straino] M & o] 247} B
ZEH Q0. IBDVE] attenuated strain 279D—N)$} 284(A
STyl ofvlieitey] W3yl FEHLE HUSH 9
297} IBDVS] YA T #A0] U¥E GAEL YTt
639 FYEIFE L5 SWSASGS7F HEHY I
th. a3y WAF DAEE 3305yt BE HAF
PBG98, BV3s} o] 330R)Z W3¢t 279 XA
FU YA F2 DAEY =91 F PBGIS, BV3 52
279D)7} 279(N)2.2 W3 AT SWSASGS7} HEH
310, SHM2, DELE 5% 279(N)2.& Uejt} o] 299 ¥
3}+ attenuated strain%e] B4 L obd Aoz HAT
Yamaguchi et al *& Y& vv BDVERE # ¢ attenu-
ated strainef] 4 279(D)7} ZUl2 BE3 o Ytk B3

=
=

Ath. 284 $1x o)A DAES} PBGISE 284(A)7} 284(T)
2 WA 2 standard intermediate W41 BV3E T}
IBDVS} o] 284A)2 yElRRT o] 49 Fiz Ko}
SWSASGS heptapeptidec] A 2] W3lo} F o] :4H279,
284)e] W37} IBDVE YA A UHH Aol o
e AeE ¥t

opul it 7]$ 22 ¥ phylogenetic tree £4jol A
310& AYE FIYRAFEL 9= wBDVEHR ¥ O
§o2 ERHATFR 3). 53 YRS K& 92
vv IBDV¢! 90-113} hypervariable regione] €43 Y3
AL 2 e o] 2F9 UrA vlo|g2EE 1-87)
9 opmliciigto] thEg Aoz Yyt AHoE ¢
Add AAHALAE E73n YIoN BIAE w
IBDVS} 310 £2F& AYd FHEAFEL 9719
opu At Mg Hl A W FAE o ey
»22 2R Fe SHO2E 5, 739 SPF B4
80%2] MALg& YEhfo| w IBDVE 2 #5310
EGFE A UriA U FEKL, K2, 225, 269)
& WYy 488 X A SHL2, 93 w
IBDVS} &7, obvjicdt Aol fAtg Aoz Yehy
w IBDV 23 ¥t} 0|59 7|9 & BAA T w5 @
719028y fHsgde Ao Bt o]§ w IBDV
of A 222(A), 256(I), 294(DE AF7A A EE w
IBDVel A Uit detA o] & ofv]:Ate] Was}
H £ Q 23 AU 4AHY F2HQ W E
FE3te] w IBDVY HYYE FA I 38T 9
8¢ st Aoz BAY” 229 HA A gREY w
IBDVE SE ERU A7 attenuated strainQ] 002-73% SE
e o} 229(S)= v IBDVE EAAE ofn]xAe o}
d Aoz Yeigd® 310 £F9 A% 97, opvlx
AL QD vlmENA AfRe] e utelH2EH
FEHE EYAQ aF S PAs of vojg2d 4
B34, 4449 B4& /102 e Aol ¥
2% ez 4490

ol Ae] A3E Hol FUYE w IBDVE #<2¥ SH/
928 u|£3le] w IBDVE FA =& th9] BDVIL &
A5 o] o] vlo]g 2o o7 AW dute] Fojdtodol &
Ao2 Asgrh

=
=

i £
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A ¥el¥ BDV 65(K1, K2, SH92, 225, 269,
310)¢} ¥ A F(DAE)2] VP2 gened] hypervariable regiong:
RT-PCREZ FZAZ ¥ 97149 E 248z 9= BDV
g @@t opr et HEE 71EL2 ¥ W) FUE
22 K1, K2, SHO2, 225, 269 5-& 93 vv IBDVS} 94.93~
100%9) A€ JeERAgTh FUEEF 3105 o
g Y EAF S 8431-86.70% opv|i:At FAMYE U
ER| Q). Attenuated straing! DAEE T} & attenuated strain
7} Zro] 279(D—N)$} 284(A—T) 12| 3 serine-rich hep-
tapeptide H-$1o A o}v] 2t} AIE AT 310 £
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