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Abstract: Tissue samples of Fabricius’ bursal, spleen and bone marrow collected from the prov-
inces of Gangxi, Anhui, Jiangshu, Zhejiang and Hainan during the years of 2000-2006, were de-
tected by a developed reverse transcriptase polymerase chain reaction (RT-PCR) technique for IB-
DV. Viral isolations were performed on the positive samples by chicken embryo inoculation via
chorio-allantoic membrane (CAM) or cell culture with chicken embryo fibroblast (CEF) and 23
isolates of IBDV were obtained. A set of primer was designed to amplify the vVP2 of 23 isolates
and 5 commercial vaccine strains with intermediate and intermediate-plus virulence by RT-PCR.
The PCR products were analyzed by restriction enzyme analysis (REA) and sequenced respective-
ly. The sequences of all the isolates and reference viruses were analyzed and compared, and their
phylogenetic tree was made based on the nucleotide sequences. The results indicated that isolate
BH09, BH11, JS1, JS7, YY1, YY6, YLO51, 050222, TSC-2(9) ,TZ(3) and HN0602 were
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classified to be very virulent IBDV (vvIBDV), and have close phylogenetic relationship with oth-

er Chinese isolates, Japanese isolate OKYM and European isolate DV86 and UK66, while isolate
040124, YL052, 020180, YLZF2, 040131, BH15, YY2, 050045, 050057, 050258, TSC-1(3)
and A038 were classified to be classical IBDV (¢cIBDV). Isolate 040124 and Y1052 were further

identified as intermediate and intermediate-plus virulent vaccine strains, and the rest 10 isolates

were identified as attenuated vaccine strains. The results of the study demonstrated that the viru-

ses prevailing in chickens in these 5 provinces during 2000-2006 are vvIBDV and there is no signif-

icant evident divergence in vV P2 of all the isolates on both time and geology.

Key words: RT-PCRj;restriction enzyme analysis (REA) ;very virulent IBDV; classical IBDV ;va-

riant IBDV; hypervariable region of VP2; molecular epidemiology
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Table 1 Reference IBDV vaccine strains

T bk B I * W
Vaccines Virulence Source
B87(B]) AR T & VR T2 B (CEF 3§, b 5 JE vh i g ) R BH 2 7D
B87(in) ThAEEE ] B R TR (NSl ARl L T D
Bursine—2 LREE: ] T b R T 1 (S R G B AR A | DD
FW2512 Hh 25 fi TR ot U T 5 B O L Sl ) DR A A PR R D)
YSLMB T 55 fl 5 T R T2 CRE DL e 259 5% T A IRA FD

a. FEMARIERMITE ] a. Virulence of the vaccine
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1.5.3  JEEsE4 M cDNA  BUR R 09 RNA BE &
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5 min, & —20°C VK AE M 5 min, A5 A 5 X
RT Buffer 5 L .dNTPs 2 pl..Rnasin 0.5 pL M-
MLV W55 5 i 1 p LR B 42°CRfE % 1 h,96°C
KGR B 5 min, B8 ¢cDNA, K15 cDNA
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1.6 FEDS
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W, Faifb)s i PCR =938 B 1 5k 22 A Wy B 4
A PR A AT DNA 4153 % .
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GenBank 1A 70 19 HAh 2 4k 19 )5 51 CF3 bk 48 L7
5 5. FW2512/DQ656499; YSLMB/DQ656512;
B87(BJ)/DQ656515; B87 (in)/DQ656516 ; Bursine-
2/DQ656517;CU1/D00867;STC/AY819701;GLS/
DDI187399; OKYM/D49706 ; DV86/D16675; UK661/
AJ878898; JS30-99/AY288048; SDI1-97/AY288047;
HK46/AY321957; GX8. 99/AY305386) ¥ 17 Lt # 7¢
BT [ i 22 ) st 4% ZR 1A
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2.2.1 XGMIEFFRI EHIE 2 A5 R0
i AT XS IR AR AN S 44 ~96 h BETS, B H:
PR K AR, AT L RS TS 5 1 € 0 6 5 R AR 3R B
Sk 4 B B P EE O Sk S50 R DO A v A L )
FE IR JR T U0 JIE 3R A IR FE 8. X AE TG iR IR
PEWHEAT Y HA 50 A0 B 85 IR A A S Bk
2.2.2 CEF ¥4 WrEfh g ife 258 2

PG 9 7 T LA N7 40 M OFZEH2 80 89 h JE HF i th R
20 it A [ B A T ) 20 L 22, A AT T R
RS AT & 228 i i

2.2.3 P EY RT-PCR 450 XFIET- MRS
VB 30 4 s 5 17 248 L i) B R 8 Y RN SR 1Y
MM #E4T IBDV ) RT-PCR % &, 45834 20
PIRES Y38 471 bp (1 IBDV 45 540 H 4 (Il E
D), WA ESE M B b B 43 25 3 1 20 Bk IBDV,

bp 3 4 5 6 7 8 910112 (314151617 (819202122 bp

471

1. pUC 19 DNA/ Msp I (HpaTl ) marker;2. 040124;3. 04013134, YLO051;5. YL052;6. BHO09;
7. BH11;8. BH15;9. JS1;10. JS7;11. YY1;12. YY2;13. YY6;14. 050045;15. 050057;16. 050222; 17. 050258;
18. TSC-1(3);19. TSC-2(9);20. A038;21. TZ(3);22. Negative control
1 IRES B, RT-PCRHELETELER

Fig. 1

2.3 B PCRFYEBISHER

2.3.1  SaclB§ Yl 45 47 040124,040131,
YL052.BH15,YY2,050045,050057 050258, TSC-
1(3) A038 3t 10 IN4r B AR 1 o VP2 SE R 9 34 7= 4
(471bp) ¥ Sac | BEVIF=4: 344 bp A1 127bp 4 2 5%
W ORGSR A A DY R 2D, B
A cIBDV BYFHE LI 2) .

bp |
301

2 3 4 5 6 7 8

9 10 L 12 bp

471
331 344

147 127
11

1. pUC19 DNA/ Msp | (Hpa Il ) marker;2. 040124 ;
3. 04013134, YL052;5. BH15; 6. YY2;7. 050045;8.
050057;9. 050258;10. TSC-1(3);11. A038;12. Un-

digested control

B2 5B PCRY Sac] BBYIHE R
Fig. 2 The result of the PCR products digested by Sac [

2.3.2 Ssp |l MEVIAHTEI4E R A YLO51,.BHO9,
BHI11.YY1.YY6.050222.JS1, JS7,TSC-2(9).TZ
(3)3£ 10 DMF B KR o VP2 FE P14 7 ¥ (471 bp)
B Ssp 1 BEYIF=4 271 bp M1 200 bp BY 2 & UL
54 Wb B P AR 58 2 W Y)) B A vwIBDV B FE
fECILE 3),

Results of identification for IBDV by RT-PCR

bp

501
304
331
242
190

1. pUCI19 DNA/ Msp I (Hpa Il ) marker;2. YLO51;
3. BHO09;4. BHI1; 5. YYI1;6. YY6;7. 050222; 8.
JS1;9. JS7;10. TSC-2(9);11. TZ(3)

B3 SBH% PCR=Y Ssp ] BBYIMER

Fig. 3 The result of the PCR products digested by Ssp [
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2.4.1 BHBRFHIMEMSS RIS 23 R E
PR CELHE 52560 % SE R0 4 B9 10 2 bk B AR 4k B S A= 4 it
(91 kRO FI 5 AR b A B )R SR BRI o VP2 HE N
PP a5 R K, 52 &KW IBDV LG 1 A8
AHEG B K AZ T R 1 R 2K sl4i AL L W] I 90. 9 %4
~100% , 5 E N HHE 2% bk gy [ IR 88 % ~
100% ; H:¥p 050222, BH11, BH09, JS1, ]JS7, TSC-
2(9).TZ(3).YLO51.,YY1.YY6,HN0602 3t 11 #k
J& T vwiIBDV B Bk 5 H A5 &tk OKYM M H
W B AR 1S30-99 MY A% 1 1R I 41 [l 6P 48 i s 43 S
M 97. 5% ~ 100% Ml 97% ~ 98. 7% ; 020180,
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050045,050057,050258,A038, TSC-1(3),YLZF2,
YY2.,040131 ,BH15 & 10 #k5 & H /5 & 5 16 1 B87
(B M # 1 8 7 5[5 I8 M 5 . o 94, 03% ~
100% ;040124 ,YLO52 2 #k4> B ¥k 5 b 55 1 ok 55
J1 7 SR Bk B87 (in) \FW2512 . Bursine-2 4 # 1
1% )7 5 [R) R AE 99. 2% LA 1,

2.4.2 VP2 ESMERERRIT I L aPr R4
FEMY 23 ¥k IBDV 43 B3 0k 19 4% 1 R 17 91 4 = th L 4
B ¥ 5. O $EAT B o AL A5 R R 050222,
BH11,BH09,JS1,JS7,.TSC-2(9),TZ(3),YLO051,
YY1.YY6. HN0602 3£ 11 ¥k o VP2 B J1 40 KAz
SR EFERR 23 N 222A.249Q. 254G 2561,279D,

284A.2941,299S, ¥ 75 & viIBDV B ¢ 1iFE; BHI5,

020180.050045 , 050057, 050258, A038, TSC-1(3),
YLZF2.YY2.040131 3£ 10 ¥k oV P2 B 1 M Az
IR 2 R 222P . 249Q. 254G 256V . 279N,
284T.294L 299N, BIFF 5 55 B 2 1 Mk 19 7 10E 5 107 43
Btk 040124 . YL052 BEH A 38 35 4k 19 FR1E , B 43 51
1€ 326, 328,330 Ml 332 i b 22 & MR £ Ik X
(SWSASGS) F1 279D, {H [a] I} 1 B A7 55 B Bk 1Y ¢ 1iE
(284T), HAME BA 2421 B vwiIBDV 4#1F, 5% %
AR B87(in) Ml FW2512 584 —8(, 23 Bk K&
5B HPEWMR o VP2 8 F1 ST F A &AL A5 0 FRAE
PEE SR BRI 2,

K2 BIMDPEKRESNMEEK WP ENRAREHEXCANESER

Table 2 Amino acids at the critical sites of vVP2 of twenty-three isolates and 5 vaccine strains

FHEAT 4 Critical sites

Dol =17 S H e A Other sites
hl h2 hp
Isolates
222 318 323 324 326 328 330 332 242 249 253 254 256 279 284 294 299
B87(BJ) A G D Q S S R S A% Q H G A% N T L N
B87(in) L G D Q S S S S 1 Q Q G \Y% D T L N
Bursine-2 S G D Q S S S S 1 H H G A D T L N
FW2512 L G D Q S S S S 1 H Q G A D T L N
YSLLMB A G D Q S S S S 1 H Q G A N A I S
040124 L G D Q S S S S 1 Q Q G 1 D T L N
Y1052 L G D Q S S S S 1 H Q G A D T L N
020180 P G D Q S S R S A% Q H G A% N T L N
040131 P G D Q S S R S A% Q H G A% N T L N
050045 P G D Q S S R S A% Q H G A% N T L N
050057 P G D Q S S R S v Q H G A% N T L N
050258 P G D Q S S R S A% Q H G A% N T L N
A038 P G D Q S S R S A% Q H G A% N T L N
BHI15 P G D Q S S R S A% Q H G A% N T L N
TSC-1(3) P G D Q S S R S A% Q H G A% N T L N
YLZF2 P G D Q S S R S A% Q H G A% N T L N
YY2 P G D Q S S R S A% Q H G A% N T L N
050222 A G D Q S S S S 1 Q Q G I D A I S
BH11 A G D Q S S S S 1 Q Q G 1 D A 1 S
BHO09 A G D Q S S S S 1 Q Q G I D A I S
JS1 A G D Q S S S S 1 Q Q G 1 D A 1 S
JS7 A G D Q S S S S 1 Q Q G 1 D A 1 S
TSC-2(9 A G D Q S S S S I Q Q G 1 D A 1 S
TZ(3) A G D Q S S S S 1 Q Q G 1 D A 1 S
YLO051 A G D Q S S S S 1 Q Q G 1 D A 1 S
YY1 A G D Q S S S S 1 Q Q G I D A I S
YY6 A G D Q S S S S 1 Q Q G 1 D A 1 S
HNO0602 A G D Q S S S S 1 Q Q G 1 D A 1 S

h1. 8 —3KKIX; h2, 88 23K X hp, EAKIX

hl. First hydrophilic region; h2. Second hydrophilic region; hp. Heptapeptide region
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2.5 BERERSH I 3R 2 7 BT 5 T Ak B87 (in) \FW2512 . Bursine-2
R I 22 0 A% A Ry 5 22 i 1 R TR &2 B, 23 HER X R RIE; )BT vwiIBDV B 2 B 11 0

A IBDV Jr @&tk al W53 2 .8 T cIBDV B4
1 BEA 10 4559 8 20 B Bk B2 2 A v 45 3 25 7 19 4%
BibR, 59 H 4 B AR S R E LM R CUL Al 45 8
JIPE PR BT (B)) | 1 A 5 75 ) 4y B bR 5 v 4 K

BERIAE S — A5 32 B 5 R vwiIBDV B H T i
I 4y B BE 1S30-99. JS1. JS7. SD1-97. GX8-99.
OKYM.DVS86 Fil UK661 25 1Y 36 J6 5% & 88T, WL I
4,

A038
YLZF2
050258

Group 1

Bursine-2

5TC

GLS

501-97
J530-99
YLOST

UKEE1 Group 11
Ok

DvaeE

TSC-2(9)
|_|: 050222

JET
L BH11

I: BHOY
TZ(3) /

YSLMB

4 23N IBDVABHESESHRIRITH

Fig. 4 Phylogenetic tree of 23 IBDV isolates and some reference strains

2.6 NEHRREFRBEROIHERERSH

S3 B 23 #k IBDV Hb 77 AT Bk A H R 5 s 1)
EEATE HLF) T3 3, mak 3 Al n, & E 96,7
I HTUL LB T T A R ML XS B A IBD B
7. HEZLL vwiIBDV AT 8 E; KW H K Z 1
60 H & LIFT, M H 2 5 H B i — F R QL s 4k &
TR PR P L BR UG Y I 0 AR 3 R, L Gk 68 %4
(16/23),

3 i i
3.1 URAETTVPE VLN WV VR 5 DA X I
PR & A B BE AL IBD g 49 1) 32 G 4 | 90 A B8 L &8

RT-PCR #a W 4 BHYE S . 9 H 38 IR 300 Ik i 25
HAMAITIREE D E . Bl 2~3 U5, Al XS IR AE
FEM S 44~96 h AL T8 AR 4HMUAR 28 . AL T iR
BIEA W IBDV 8 G4 19 57 AE VA 28 R 3 U 52 TR 4
o, B PR T4 JEE T AR AV IR AR R I 4 5 B R
T I, Sk SR DU R s AT L 5 R AR A OR AT
UL HE R AT IRAE . 4 RT-PCR % 5E  iE ¥R
F IBDV # 4k, [ B UL IBDV BT 2 47 T
REREH
3.2 HRIrEs #E M B 19 0 bk IR, Hok
TR A AR 2 B R AN ) R B A b L e I A
Z AR A WA FRR T A B 5k 3
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Table 3 The background of isolates and their original field cases
SrEH ARG A # v ot b o5 2 R4 K H e R s o Al e
Isolates Isolated years  Age/d Breeds Place Lesions of bursa and other Pathotypes  Co-infection
040124 2004 40 1638 JUVERE T Wi, AR E SUE s AR M cIBDV  E.coli NDV
040131 2004 18 F X JUVEEE T Jip R L H i, BT cIBDV E. coli
BH09 2004 32 163 UL OR TR, A R L T EEAE Y vwiIBDV CIAV
BHI11 2004 32 1635 I e AL FEE wiBDV CIAV
BH15 2004 32 1635 Irgd i Jif R cIBDV CIAV
Js1 2005 63 =ENW VLRER Ji O vwIBDV Bk i
JS7 2005 30 + 3% VL IR 1 Jir L vwIBDV Bk i
YY1 2005 AN Rt Wi A 1k fifp KL o wIBDV A
YY?2 2005 R AR Wi A 1k fifp KL o cIBDV AR
YY6 2005 AN Rt Wi A 1k i KL o wIBDV Rt
YLO51 2005 35 HEY [EE AT RSB I vwiBDV MDV
YL052 2005 35 HEY [EE W, AT RS I cIBDV MDV
050045 2005 NES A STV T i cIBDV AT
050057 2005 30 534 STV T Jif L H i cIBDV it
050222 2005 AT AT JTVE E AR Ji R o vwIBDV AIV
050258 2005 60 =Y JTPE E AR Ji <, 3 1 cIBDV FARME
AP . MDV
TSC-1(3) 2005 24 =G JTVE E AR AEBE B cIBDV MDV
TSC-2(9) 2005 25 =yt JTVE E AR LB vwIBDV MDV
A038 2003 30 JFR A LR B A B IR cIBDV CIAV
TZ(3) 2005 45 =X WM T R I 58 A A vvIBDV MDV
020180 2002 35 Fiyes T VG ER Jil A A2 A cIBDV A
YLZF2 2000 30 A JTVE R M I, 2R A A R cIBDV A A
HN0602 2006 31 Rt i3s3} Ji O i vwIBDV A

73 0 T 9o S D) g 5 R DAL U AAE S B A R 3k R
e B R PNE 2 2 AL B e g o g B ik
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PRI, >R TR ] 1 9 U0 1 4 A R ] Bl X IBDV
TATBE R I B0 B AT W) A0 M 0E L H 73 B B Y cIB-
DV J& T3 B bR i I 55 15 252 1 R A 15 i — 20 1y iF
5%, BWRIFEWHEAR BaN T A Sty [ BV &, B
222 P S BEEPR A R AR 1 FE MR R S MR AR

3.4 XASFE A LR S XM 234 IBDV 8l
TATHR v VP2 1T BRI 51 (GenBank % 5% %543 5l
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JFPHNHEAT T . 5 cIBDV BMRAH . 11 A
vIBDV 73 B bR 7E — SE OCHE 6 o5 & A T S BRI, H
AR E CR B F#) Y vwIBDV — 88 A8 5, B
222P—>A.242 V—>1.253H—>Q.256 V—>1,294L—~1,
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299N—>S. 5 viIBDV B RKIH 425 #k DV86 , 1 [ 7
WA bk HK46, H A B bk OKYM, H [H T~ 75 43
Btk GX8/99 564 — 3. [k vwIBDV M REAE M
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284 T WIFF A 559 5 R W MR A RRAE . 5 5 Bk b 45 B2 A 5
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BN vvIBDV, B HCH 2 HT IBDV BB IA H AL,
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