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¥ T AKEH RT-PCR F 4P i T X 4% et 0% (KB KW 7 (IBDV) {355 ¢
HZ2 P A HE D FFFR R 22000 ) A WEREBHHASK, ZHFHA A TERBK 3259bp, 8
WEFETHEEBWITHOTEERE NS 5-.3 -EHBPR(NCR), ETERERAHRS
AR EES VP2V VR VPSS HERXBM AT LEERE, HEAET vie B ER 84
AF P& AR H253 N279.T284 R330, @ EMEMFHRMIL AR EHR L, FEEHK
7000 MEME AL VP2 B XA VP2V BT A RGE ML RS L, BALE
H—EEXB VR AR E BDVEHNE—BHE. FRBHRUZHRAFN NCR F3HHE
B RSF#RA NCRVWTFES DV EAHTEEMX, B BE VS EFMARRMEHRTH
BERT  FEERE T —5 VP SHI3EHXFRHEN,

R, FREERERREE AVESK, EBRK, VBS, VP2, B

rh B 4 3655 1 S858.31;Q343.1 i ERIR A A SLEE HRE .0001-6209 (2001) 05-0573-09

1% 3 BE 2k FC B9 9% 3 (1BDV) 22 XU5E RNA /5 8, B T A RNA 45 %l ( Biranviridae ) 8 X
RNA 73 & (Avibimavius) , L ENAH A BH I FTEHAR. A HB(RA33bL)BEEH
B ERMF K FEIZMES(ORF), LIFH ORF A2 mi VPS 58, E S BEBHEMNLE
3, F#ti ORF Al 4515 AR VP24-3, AT B Q¥ —H WM T N VP2, VP4,
VP3EH ., HE VP2 B ERN T ER EEP DR, —HE MR EHR IBDV M ERE,
AMREENRELTR EHESHIARS V2 WETX FWE XY, VP4 BiEE EA
WH—HMTFWLEREOR . IMEES V43 WER WY B30T, TEE MU A
SEEHMMK AR, VP NEFRENEMEAz— AABESERE. BTEBRKY
2.8kb)RMIB VP E O, EREE T RNAK RNA KON, A.B Y EMEIAESBKX
(NCR), A~ [W % & IBDV ¥ NCR & F 1",

IBDV RRGEHEREBREMAEELZHR, B HELENH, FHALENF
W HRmELFME, BOV AT IFHMMEY, [HEABHRERIAL, RIEXR
MEMPREERME S, ] 8 IBDV B S AZRBH. F[BEK . ERBMBEEREH®
(wiBDV), UEMFIIKREREMNEZERFRIERBAE VR HEEX £, HEEHT K

" B % 863 1 RI¥EBY TN H (101-99-02)

EEMA:F B3 ) X ONHEIA EE B LASW, FTEMNEYHED SERERNHE IR ARH
.
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e L RIER . BFEEUAR V2 A HEREE D LIR NCR HL 2  BDV KA K
TR HBBEHERY, BTEFRMALEASIE LR BDY EREF EEHA
0 HEIKE IBDV M2 RE AT FIHATRA G, A A F A BDV ZHT
BE-1E

ERTE AN LA &S NCR I 1IBDV EHA LR IFHAIRE .. PR HILE =
¥k IBDV: Btk 8 Bk (b 2 — i B 0 — SR EFBEMRAY A WER R K17 T M7 51
i

1 ARATT %

1.1 HE

IBDV HZ2 Bk —BE M TP 845 15 10709 5 1%, 27 4k 40 M ( CEF) 1% (L Ar 15 s U 8k . 1BDV
D BRS—HEFHZ 35 CEFAERIBNERRFLEFEENS Sk, CHAFESE
. IBDV ZJ2000 k52 2000 4F 7640 M 3t X 37T /- BRI ) & 58 M BF 3, B IE SPT
IR L 6 AL, B ASIR 100 BHHFEE(ALLE).

1.2 ¥ AEERANE RNA{dsRNA )R

HZ2 1 JD1 4+ SR ZE 09 CEF 20 Mo 3G 35 i b 3 8 0 aliAl , IR O B8 K-y & 4F ik
2 dsRNA'Y . 272000 AT R I GBS R P B R R AR A 4 .

1.3 RT-PCR

AR E 55 8k P2 7R TR M NCR M —X 519
AS5:5'—GGATACGATCGGTCTGACCCCGG—3'(1 ~ 23m )
A3:5'—GGGGACCCGCGAACGGAT—3' (3243 ~ 3260m ) »

L B )75 7 dsRNA S B, A3 #5181, 8% Superscript [[ Preamplification System
(LTI 48R F LB e, ER B E SOCT R FEE M A WE 2K cDNA, L&
H 9 cDNA J#S# , {8 Expand High Fldelity PCR %2 %t ( Roche 4% §] )% One Shot LA PCR Mix
(TaKaRa A% T PCR ¥ 8. RALARMA A 94 CHREN 2min;94C155,61°C30s,68C
3min FFT 30 KW IFIRE 72 CEAF 3min,

1.4 cDNA SEREMAF

PCR P B % 2 ) pGEM-T easy & (Promega 24 #] ) b, ¥ L XHFF B HD5e, & 8§
A PCRET BN EHRSHEI MR IWEEEEETHF. WFATIYEHE, &
ABI377 fU A E# AT,

1.5 FHSH

Fril 52 60 =4k 1BDV A WEZHERF N AHESHEERT P Lasergened9 B Edit-
Seq #iF %M. FEHMTIX — 4554 TH 8 B RNAstructure3 .5 $04F 3617 . AH 36 F 31 ] 4 1
8 F Lasergene99 9 MegAlign #t97 . HEBH 51 AP 510 R HAFIE L& 1,
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*®1 SIRpYMmA* I 8 mDv Bk

Table 1 Description of serotype 1| IBDV strains used in this study

Strain Accession number Geographic origin Phenotype * Compared regions
P2 X84034 Germany ATT Full-length
CEF%4 AF194428 Netherlands ATT Full-length
PBGI8 DOOR68 Britain ATT VP2-4-3
OKYMT DB3985 Japan ATT VP2.4-3
GZ29112 AF051837 Guangzhou , China ATT VP2-4-3
Gu-1M /{Ref.[4]) Germany ATT NCR
Cu-1 X16107 Germany v Full-length
Harbin AF092171 Harbin , China v YFP2-4-3,¥P5
STC DO0499 USA v ¥YP2-4-3,VP5
32/70 DOG8S9 Britain v NCR
E AF133904 USA V&Variant VP2-4-3,VP5
GLS M97346 USA Y&Variant VP-4-3, VPS5
HK46 AFD51837 HongKeng , China vV Full-length
OKYM Da9706 Japan Vv VP2-4-3, VPS5
VK661 92760 Britain Vv VP2-4-3, VP5
D6E948 AF240686 Netherlands VY Full-length
KKI AF163150 Korea \Ad VP2-4-3,VPS
KSH AF165151 Korea Vv VP2-4-3,VF5
K310 AF165149 Korea Vé&Variant YP24-3,VP5

" Phenotype : ATT = attenuated, ¥ = virulent, VY = very viruleni

2 £X

2.1 Z# IBDV A ¥E cDNA =R LT FEIIRE

=ABEER PCR BB HA K AD(3.0~3.5kb) B ¥, FHAKIEX RT-PCR
HEHES BIVERMALKETITN(UESERBXER). EfI£80 PCRTYE AR
. Bk E BENETHEAMNEEREN. =13 HEM A TE -DNA £F3 BN
3259bp, GenBank £ 35 43 ¥ % AF321054( HZ2) , AF321055(JD1) , AF321056(ZJ2000)
2.2 IEHAE(NCR)EH

=AHEHERS NCR i FEFI4ME, P 5-NCR i F 1 ~ 96nt,3'-NCR £ F 3170
~3259m( 1), FiA 258K I & IBDV £ 5'-NCR LT Bt I FPI 2 8, EHE
i) 53nt(44-96 Y H 3 VP5 WEHET ATG &) F,HZ2.JD1.Z2J2000 RESE 44 .47.83 i 5
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FT EL 8 B 3 1 175 FP 51 (consensus sequences) 0], H AR B SE & . Hrh 47 {f C,83
i THZSAERRSER M40 TURAESER P2, RIS Co-l B, —REHTNEH
BB (CAAT, TA7C, CRIT— R FRI A A FA LT S E VB MM,
TREDIAER 5'-NCR A PR FIEE MY B4 MN—TEEXRPBEFENEE
HEesh (A GCH GTHARM (B 2B MAR). 3 -NCR F,H2 F=1FH#H
IS sk CCHeEHaSHESKRNEAFIAMEBE )., —REHMTHTERET
B R ESER C, H K 3 C R — A E n] 7R KSR EE Y e S 3R
EMlE (R 2 R R R B ERMERE X R SH I LR, B NCR &
A EWN HZ22 Z=AF4AEHEM [ B IBDV 551, Ei1FHE [ MEH B ,NCR
HERTF,

5! — NCR
i 20
GGATACGATC CGGTCTGACCC CGGGGUAGTC ACCCGGGGAC AGGUCGTCAA Consensus
-—-- ———- ~ ===T-~L-- HZ2(The same as
JO1 and ZJ2000)
51 100
GGCCTTGTTC CAGGATGGAA CTCCTCCTTC TACAACGCTA TCATTCATGG Consensus
- —T -- HZ2 (The same as
JDI and ZJ2000)
3’ — NCR

3L70 3220

TGAG GCTCCTGGGA GTCTCCCGAC ACCACCCGUG CAGGTGTGGA CACCAATTCG  Consensus

— - SN e HZZ2(The same as
JD1 and 7]2000)

3221 3260
GCCTTACAAC ATCCCAAATT GGATCCGTTC GOGGGTCCCC Consensus
-------------- X = HZ2(The same as
Jol and ZJ2000)

B 1 Hz2,ID1,ZJ2000 {1 5'-F 3'-NCR ¥
Fig.1 Nucleotide sequences of the 5'-and3'-NCR of segment A of the strains H£2,1101 and ZJ2000
The consensus sequences are based on the serotype 1 strains PZ,Cu-1,Cu-1M[4],52/70( Accession No.
D00869) , CEF94, D6948( 9] and HK46[ 8] . The identical nucleotides are marked by dash{ - },and{X)

indicates depletion sequence. The start codon for YFP5 and the stop codon for ¥P2-4-3 are underlined.

2.3 ORFA2 RHEHHmBM VRS ER

HZ2 5 JD1 B ORF A2 HREFF (97 ~ 534 i3t 438n) E L&A, B EMNRBEHN
VP5 B A (14Saa A F(E 3), 52, 2J2000 H7E 219 14 — &7 A219G, iZF B 4
TVPS 5 VP2 N SRBBEENEEXMH, N VP BB ET, HE =18k VPs EAE
HEFH W, A5, BEMNS5 R 2 HEK CEF4 (L TI02C MTIBREZ,

) e # R s HZ2 . JD1 ., 2J2000 ., CEF94 . P2, Cu-1 . K310 KSH #) VPS EHEFHI 5%
7}, Harbin [KK1 W R AP Z BB, X 10 FEFEHRBFIEYE S 98.62% ~ 100% , £
SEAL B B IH R —5E (B 4A), EA145014C% T 1 & IBDV (%55 % #% (P2 .CEE%4 .HZ2 .JD1),
R Pk (K310) , 22 34 75 8T8 Bk (Cu-1. Harbin . 2J2000) , wiIBDV (KK1.KSH), PR EEHZ
BFHEMCIS VB —8 HSM+REKESEERELE. S5 0UA wIBDV I3 R E =%
(A 4A, H7R H HK46 Al OKYM, D6948 Hl UK661 k7n ). EN1I9E A B & i 2 L R49G
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5’ — NCR

B2 M HZ2 9 5-F0 3-NCR FF 73 S0 — R &5
Fig.2 Predicted secondary structures for nucleotides sequences of the 5'-and 3'-NCR of segment A of the strain H72
Arrows( # ) indicate the depletion nucleatide compared with the censensus sequences and circled {0) nuclectides indicates

the difference .

1 60
MVSRDQTNDR SDDKPARSNP TDCSYHTEPS DANNRTGYHS GRHPGEAHSQ VRODLDLOFDC Consensus
MLSL -—f -—R -—-  HK46
e -—- HiZ
MLSL R—m= e € B
61 120
GGHRVRANCL. FPWIPWLNCG CSLHTAEQRE LQVRSDAPDC PEPTGOLQLL QASESESHSE Consensus
-~y ~--F - - HK46
= memo oo S emm—m—mem —m oo oo HZ2
- m= memommms mmmm——m—ms s K GLS
121 154
VEKHTSWNRLC TKRHHKRRDL PREPE Consensus
p==—- L) HK46
HZ2
e o e GLS

B 3 HZZ{IDI,Z]2000) ,HK46,GIS #k ) vPs HE BT 5
Fig.3 Amino acid sequences of VP3 of the strains HZ2 (the same as stains JD and ZJ2000) ,
HEK44 and GLS

The consensus seguences are based on all the attenuated sirains and virulent etrains.

1 WI37R,{H 2 {415 1 B 1Y &2 HK46, UK661,D6948 R AF 4k GLS i VPSN £ i 4 Aﬁ
B RG5R 2L “MLSL” (F 5 B9 OKYM BEF 9K 5, & 3), XRHFENE S'-NCR LH— A%
A CB6T, M I ACG 5 AR M B0 ATC (I )28, {HiZ ATC 275 A 3iX L 1BDV VP5 19 #)
FRADA R
2.4 ORF Al RH®HEA VP2.VP4.VP3 &R

=AEEEN OFR Al Y1 3039m, 4853 1012 EIRHEBAMAETELD V243, 5L AHH
CERMAG., SEERTMHEL, S ERERNBFEEEERA 3L, 45 % VP4 £
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4 A IBDV BHRE) VPS(A)Y VP2(B).VP3(C) VP D) B REH LR
Fig.4 Phylogenetic trees of proteins VPS(A) . VP2(B) . VP3(C).VP4(D) of IBDV strains
Sixteen IBDV strains are represented by NO.1 ~ 16, 1,CEF94;2.KK1:3.]JD1;4. Harbin:5. Cu-156.P2;
7.K5H;8.K310;9. 7J20005 10 . HZ2;11.GLS; 12, E; 13, 5TC; 14, HK46,;15. OKYM; 16 . GZ29112.

D614G,VP3 LMY M814V M1 1.922Q. 7 #b VP2 B/F X _E M290L A E 1145 55 % # CEF94 fF
A, BT RIS, DI WHEERRFFISFAZSS5LRERKILET FFIER,
BAFRR 0.39% ;HZ2 MH EFF{EHE RS vP2 /T X LK D20IN, D406G, VP4 -
9 L734P,1739Q,VP3 111 S784P, 545 7 % 0.88 % 3 2J2000 M H R IEtE E BN K vP2
EHZFRK L # D30G, L511R, VP2 J A& X [ N280S, VP4 E 9 G540R, vP3 L i) E794G,
N952D, BERFH 0.99%,

TE VP2 B [X (205 ~ 350aa) |, HZ2 ¥ = EF RB MY RS SR SFEHEEE
% ;H253 \N279,T284,R330, A4, BAER LR %K, A, BEIAYSHENPME
AFMAEY , 2N EHE AB L HLEEBRAEM(E 5). Van den Berg Bk N T3
7K 22 [B) i WA S8 /MK K i 1,2 B IBDV IHLRHERIE AT (8 5), B9 F HZ2,
ID1,2J2000 £ R X F W8tk R BLTE AN FE K 2 b, BD M29OL( X =/~ ) 1 N280S
(Uxf 232000) , BN OLS BB AL WA ERA S WREN-S) RIERE(M—
Ly, RIERMNBEKRE, = TH¥HFEXLEFER,

RAEBEFRIAR VP2 - VP4 B UM &5, VPa AW N S ERT R B 58 513 0,
ZI2000 BR7E SN (U E — B EMRED LR, % VP4 L3 H GS540R 545, HZ2 A1 DL 84
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Miner hydrophilic peak 1 270
GPOONTITIF SANIDAITSL SVGC.FI\-WP&@?HGLVI (‘AT TYLIGFDGTA Consensus
o e e b --  2)2000
e — - §- Gl.S
B e B R B e HKAE
gg PFNLVIPTNE ITQPTTSTRL Consensus
-- 2]2000
-— CLS
_ B e e e 8 HK46
au1 450 - 5L0 {CleamgestresofVPz 170 512
GSLAVTIHGG NYPCALRPVT < - .. - T |EADKGYEVY ANLFQVPONP VVDGII ASPG VL  Consensus
— e — - - ZJ2000
e - - GLS
e O HK46

B 5 ZJ2000,GLS,HK46 1) VP2 B AEX (305 - 350) 5 VP2 - VP4
BY 7 fir 55 B R (510 - 542) i E 80 T 5

Fig.5 Amino acid sequences of hypervariant regions of VP2(305 - 350)
and cleavage sites of VP2 — VP4 (510 - 542 of the strains Z}2000, GLS and HR46
The consensus sequences are based on the attenuated strains and virwlent strains.

The sequences of strains HZ2 and JDL in these two regions are the same as consensus except M290L.

(B 5), XFAEA TR T VP2 - VP4 MY BTH] AT 8 1 IBDV I N1, R AT RE &
ZJ2000 X 51 F HZ2 1 JD1 R K| A

VP4 — VP3 (BT Y1l 578 755 ~ 766 3, 5 VP2 — VP4 —&E, Fr 1A i T 1~ 39 B0 R HR
SA4HEM A ERRED, BIMEKR S VP2 VP4 VP MERBEF A, F 4 HEX =R/E
18 A WA 44T . HZ2 . JD1.,2]2000 M R&Z L R RIT(VP2:99.0% ~99.6% .VP4:98.8% ~
99.6% .VP3:98.8% ~99.6% },H 55 FH CEF94. P2 H Ntk MR 23X, BN H
Pk Cu-1. 387 Harbin ZEE& X A& LS ETHE(E 4B.C.D), X 5 BN VP5 L HHEME
BB, X058 RX5F UL HK46 . OKYM 4L T AY wIBDV HILL E.GLS FAURAVERF K.

3 itib

Expand High Fidelity %t One Shot LA PCR Mix & f & {R K 89 DNA RG M@,
AR/ ERIES RT-PCR I BFIANEE MNUFLERA, FALERE - EFEL
M. RS RT-PCR FEMIIL TR 34 IBDV B EH B w BT, v RMBE 4T IBDV
STHRAKFERERBR S RERIEEE RS FEM.

FEHIEBE L HZ2.ID1 IFEH, 212000 YR BNBEEXK A ENERY L& E
BB . 17 vP2 B K LA WA B 5040 Mo 3005 bR ARkt & 2 B2 . H253 \N279.T284 ,R330,
Hoe N279 Fil T284 3 5T A 2 AR A B B B IESC 2 IBDV &I CEF 4 M S @ am™
A Bk B4 5E B AE BB VYRR wIBDV ; HK46, OKYM, D6948, UK661 TE X W P r B4 T M A
A5 4k (N279D, T284A) B EM AN E R SR FNATR LA, RMBEAENARY

HAMERRF A ERETHKRTE, X — AT MABFEH Cu-1, Harbin, M F R KSH
i, THIECE A N279 #0 T284, 2J000 th 55 Z M4 . BT Boot %5 184 #l 98 B D6948 %5
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B CEFM4 B VP2 BRE BT RAIER VP2 HIEREHRE BDV B MM —EH R A 1
T AP B LER VP2 S0 H S S HIE A R IBDV o PR AR B0 X — T,

732000 B PR IE AN B — F IR A T X F I aE¥. 447 B R ZJ2000 5 HZ2.ID1
i) K B EER FRAG LT e b, HP Ll N280S, LS11R Fl G540R B E B iE &, N280S fi
T VP2 BB RRNEKEE 2 £ REM Asn(N) B Ser(S) B 78 H A 82 15X — 35 K e 1 38
KE(EBE R A RN EER), HX BRI 279 1 284 1, Re] fE R A
S FREEFEIRISHE VP2 £ 5 & X MR (motif) £ £ M . F XA AT
AERE 511 A0 540 43 F5 5 R 510 {7, XN ESHBIAS VP2 - VP4 BT HT {7 05 512 ~ 513
LI, CA B W T AR R O AT, AMAEMEE LB TREEN. YAD0FR
HiBE R = LA A (i VP ) L TR 1 7E

FRERER EATRREEEEAG XK EE" XS D, Mim NCR UFS5KE
REEEA K. Bh, REBEN =M RHEXBHFH S-.3-NCR ZMH. £ -, &
NCR LR AMBETRTAIAMEN_RERE TR, =, EHRE Cu-l SHEH
Bk Cu-IM 7E NCR EMZE N THMC, HHE Tt A m - &EwY . &G, REWN
NCR ZfesciokH I & 1IBDV R AFANER T IR ALE S 1IBDV H L 5'-NCR MH
fir g AL,

VPS5 (M AAE R E 2. Yao B R F VPS GhEW IBDV WA SR, BAARAH
KB {ff wIBDV: HK46 .UK661 .D948 ,OKYM 7F VPS 37 I B9 45 4F v R B, Bl
ZRPEARE VPS LS H PN E R B R (OKYM MH B AR R, UL —WER
VPS RULAE [BDV B AWM EA %, K. 212000. B R A R B E vwIBDY KK1.KSH, —
Sk K310 BIF IV 52 F Cu-1, 5 4k CEF94, P2 45 HZ2,ID1 LR, X5
FPREERH. FBEPE, A HESEHBRE VPS L 5HSHKE ERIE S, £ VP4, VP3
A% PSR REMHTE VP2 LWL 5EIHE 8 HK46 F pUFh wiIBDV [A] ¥, X
5 2]2000,Cu-1, Harbin A —FE (B 4) . 4B, FRMNIEE vPS B 1BDY A& BB M
BE——# R VPS 9 IBDV A BURME(E L) il -, R4 VP58 IBDV #id B A
41 RS (I VP2) B E HE LRSS, 40 KK1,KSH, K310, ZJ2000, Cu-1, Harbin
ZoMmENERAHERERDRN vPs FEMNERA LB T CEF4,P2,HZ2, D1 WHE
EENR ves M (RZ)EH, E84 VPs /7 IBDV Wl gE R RFURIER, 48 VvPs &
HMER (40 HK4e F 08y wIBDV ) WA fEMimER ¥R . BEF XXM I .08 IBDV
VPS R#H LB T HX— 8, HE Mundt ZRITHER ) BDVH VP EEERT I &
IBDV AL 300, P AR B9 & IBDV A R A S0 388 T &Y IBDV M A BUR M3
VPs BeE!™

R HZ2 #1101 FASEH A HZ22 A AFT ID MR fEtEEEm, 3 B ID1 M FF7)
S5REANEA R E BT, KRR FE IDI MR T H2, BRpmih &k
EERMUSPFESRERESEEXNELAR, REXEERXAREI AR EERE
HEEMNER.
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GENOMIC STRUCTURE AND PROTEINS SEQUENCE ANALYSIS OF
FULL-LENGTH OF SEGMENT A OF THREE INFECTIONS
BURSAL DISEASE VIRUSES®

Yu Lian Huang Yaowei Li Jianrong Song Kunhua Ye Weicheng
( Institute of Preventive Veterinary Medicine . Zhejiang University , Hangzhou 310029, Chira)

Abstract: The full-length of segment A of three infectious bursal disease viruses (IBDV) , including
an attenuated strain HZ2, an attenuated vaccine strain JD1 and a virulent field isolate ZJ2000, were
cloned by long RT-PCR and sequenced respectively . All the three results revealed the identity of IB-
DV with two overlapping open reading frames (ORF) flanked by 5’-and 3'-noncoding regions( NCR)
in 325%bp long. The strains shared high identity with each other at nucleotide or deduced amino acid
level , and also had four unique sites H253 , N279,T284, R330 which are common in other attenuated
and some classic or highly virulent strains. The virulent strain ZJ2000 had several key amino acid
mutations located in hypervariant region of VP2 and near the VP2-YP4 cleavage site of polypeptide,
which is probably related to the virulence.Sequence comparison supported that VP2 is not the sole
determinant of the virulence . The highly conservation in 5'-and 3"-NCR of different strains indicated
the NCR may be not responsible for the virulence.Bul the same conservalion appeared in VPS5 re-
vealed another complex relationship between VP35 and the virulence.

Key words: Full-length of segment A of infectious bursal disease viruse {IBDV), Noncoding re-
gions (NCR), VPS5, VP2, Virulence
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