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Comparison of Biological Characteristics and Sequence Analysis of VP2 and VP5 Genes
of Infectious Bursal Disease Virus Field Strain HQ-b and Its Cell-adapted Strain HQ
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Abstract: The objective of this study was to investigate the difference of biological characteristics
between infections bursal disease virus (IBDV) field strain HQ-b and its cell-adapted virus strain
HQ. and the relationship between the virulence change and mutation of VP2 and VP5 genes. Cell
culture characteristics, pathogenicity to SPF chicken, sequences of VP2 and VP5 genes of the
two strains were analyzed and compared. The results showed that the field strain HQ-b can not
be adapted to grow in CEF, CEK, CELi, DF-1 and Vero cell lines. Cell-adapted virus strain HQ
can be adapted to above cells except for Vero cell line. TCID;, titers in cultured cells were stable
in different lot. It was indicated that the Field Strain HQ-b was a very virulent IBDV strain
(vvIBDV). Mortality of 4 -week-old SPF chicken infected with HQ-b and HQ was 80% and 0%
respectively. The results of VP2 sequence (the hv regions) analyses showed that the Field Strain
HQ had vvIBDV conserved amino acids (aa): 222 A, 242 1, 256 I, 294 I and 299 S. The 222th
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(A—>P), 256th (I==V), 294th (I=L), 299th (S—>N), 253th (Q—H). 279th (D—N) and 284th
( A—T) aa of HQ were all changed, which caused it having attenuated strain conserved aa: 222
P, 256 V, 279 N, 284 T, 294 L and 299 N. The analyses results of VP5 sequence showed that
the HQ-b had molecular characteristics of vwIBDV. HQ virus had 12 mutation sites and 9 of them

made the corresponding aa change, especially, the mutation from T to C at the second bp of VP5

gene open-reading-frame of HQ virus caused lose first “ATG” and 4 aa at the N-terminal of VP5

protein. The mutations were very similar to vaccine strains. The research provides the molecular

mechanism of alteration of culture properties and pathogenicity for vvIBDV HQ-b after adaption

and enriches the molecular epidemiological theory for IBDV,

Key words: infectious bursal disease virus; culture characteristics; pathogenicity; hypervariable

region of VP2; VP5

14 Yu Pk 3 G 5% 9% (Infectious bursal disease,
IBD) 2 i1 1% Ye M 3 K 38 % i 7% (Infectious bursal-
disease virus,IBDV) 5| it 3 ) — F 57 B2 352 fil % L 42
JESN AL Yo . IBD B Y 3 7% DL Y 5 4F
X, 2 IS et SR 8l ) — Al B
R A1) i R R T R R A2 S R D L B 4 e T B A
ok TR

IBDV A 12 A4~ il i 8 A T BEXS 38 4 ofk
PE L B B RNALH A F1 B 2 A~ R B
AL H A R Betd & 2 AR 4> E S I T B AE
(ORFs), kK ORF i VP2, VP3 fl VP4 3 Fli &,
/NORF gt dE 45/ 8 (5 VP, VP2 & [ BE &
IBDV {245 8 1 - 3O 21 2R M bt
J5 5 B IR R 5 5 N D R S Al
MU A K. VP2 SR BEZ IBDV & %1 7 )
LR P E A v . VPS J& IBDV R gy
AP R EEEMNREESEED. SURE
7 VPS B 7E 0 2 2 g 00 0 i i 0 s i )
AE 5 15 H O B AH EL L B JC VPS 19 4195 5 1T i
R R E A AP T, AR VPS EEHAE IBDV
B0 M R

AR X IBDV A7 HQ-b #R 2 3
S H 240 S 1 7 HQ AR (% 4 A 3 3 P % SPE 38 3
T P A5 UEAT EO A S RIS 23 A e VP2 VPS5 JE 31
PE—2B0F 5T HQ Pk 4 7 55 40 M 3 B 55 19 20 i o
IO 22 5 S EE R 18 VP2 VP S RS S 1Y
KE NI F AR TR 3 O F A2 L HLEE

1 #Rl5F&®
1.1 SPF 38 §% . SPF 35
SPF X ik . SPF X9 Iy [ 35 SPAFS 5L 5 %= K&

AR A8 AR ML B 2 e 28 8 BIF 90 i SE 30 X5 37
1.2 SHRHEMR

IBDV 4758 5% HQ-b ¥R #E T 40 55 B 1993 4F
A% Gl P o T30 JE % X 5 200 5 DV 7 HQ kit i
HQ-b 4 5 B 28 X 28 U5 41 it — X I B 40 i (CEKD
— R R £ 4E 40 i (CEF) Z2 ik A& 0 5 7 . 9k i a%
) 25 r [ HE I 2 i W O 0 B IR AT KT R
BERRZ — » BT AR R 22 8 0 W 58 T 0 1 L M E
BB IRAE

DF-1 20 fifg J2 X% IR 95 40 il & . L 3E [ ATCC &
A A L BE TG BR B 5H . TEBUR PE s Vero 4 il 48 52 55
EARIF
1.3 {Y=FFikF

PTC2000-PCR 1% & M]J Research Inc 2 & 7=

sBEIR % 2 45 Alpha Innotech corporation j#
s Taq B . dANTPs, pMDI18-T vector,JM109 X i
FFBE 8% 32 25 40 s . DL15000, DL2000 DNA ladder
Marker ¥y K% 5 £ ¥ THREA BRZ 7] 7 i ; Trizol
3% [ Invitrogen 2y ®] 7 i s HoAth X577 24 4 B > 4
Mrédi.
1.4 IBDV R{T2E5 HQb i EFSMAMENF

0

1]

O

=t

HQ #k B9 48 B & R 14 bk 38
.41 40058 g i Bl % CEF.CEK }&

X400 M CCELD |, 85 3% iU 2 5 20wl 42 A HQ-b
FRAI HQ Bk, B 37 C 5% CO, ¥3%, % H MEH
ffis A2 (CPE) , # 4% 3 4%, 53 43 B I Vero 4 Jifd Al
DF-1 Z0 ¥ i M B 52 B0 2 5 4 Lk v, 7 4
& 3 1K,
14,2 Z00E N # HQ BRAE A0 1A% AR R 1
¥ HQ ¥k 5 2 CEF #1 DF-1 40 |- #% 1% 10
PR B AR B W e My T 0 E AR



930 oM OB E ¥ i 13 %
TCIDs, » 7 $#% Reed—Muench :i18& TCID,, .
1.5 HQ-b %R HELMMIENZ X BHEAEHMHE 2 & B
¥ HQ-b ¥R R i W5 4 28 H i 1) SPF X8 5 2.1 IBDV {7383 HQ-b %5 HMMIEN S HQ
AJE R, ZROCERLIS M kil E 1S HQ ¥R HREVARIEFES L&
O IR BB B (ELDs, ) . 2,11 40 EE M K mATd HQDb #k 5 4

1.6 HQbHREHEMMEBENSNEBHHFEER

W 28 H % SPF 3§ 30 HL ML/ % 3 41. &4l
10 HL 88 1 448 HS AR & 1 000 4~ ELD;, HQ-b
PRPETE 50 2 418 HOE T IR £ 1 000 4> ELD;, 4
J3E B 7 HQ ¥R .56 3 Al b X BE . 3 Al 3440 37 4E T
JE R 5 2 o LS A% A 1) R B [ L BR L2 AR L 5
55 KRB 10 RS AP E S HgHh A g2 1Y
I AR SR /AT E % B 45 0 (BBIXD , BBIX <<
0.7 BIHZE 45,
1.7 IBDV iRfT385F HQ-b ¥k 04 i iE i & HQ #k
VP2 5 VP 5ERXKMY G . TESNF

Z:2% CHRL18.19] 43 Al it 4 X VP2, VPS5 11y
2 X519, o il AR T A TR R IR 45 A BR A
A 51 1 5143 B R . VP21 5'-CCCAGAGTC-
TACACCATA-3' (fii F 737754 fi %) , VP22
5 TCCTGTTGCCACTCTTTC -3’ (fii F 1210—
1193 i # # M ); VP51 5 -TCCAGGATG-
GAACTCCTCCT-3" (fii F i th % 5 [ ¥ )5 VP52
5" TCAGTTCACTCAGGCTTCCT-3" (fif F4 1 %
XD, Wity % IBDV VP2 48 X 474 bp B i
Bt VP53 482 bp W A B .

43 H PCR 7= 4 [ml 0 46 4k Ji5 o 15 47 7% 32 i
b s %08 Ay BAE 0 5 R R AT S0 A . S E Hy
A AR TR AR R 55 A R 58 A
1.8 IBDV RITESZSRMMEREF VP2.VP5 EH
HFEIISHS R R immeE

7 5E 53 5 A Clustalx1. 81 ZAFXT ok I T 1738
# HQ-b #f M Ho 4 i id i 5 HQ ¥y VP2, VPS5 K&
P}z GenBank 1 201 1) 8 38 B 2 %5tk HKA46 1%
W7 D78 S H & R U 1 5 e B R AR 1 A0 BEAT L
BT LASE R 2 B 8 PHYLIP Hp i) &0 A0 3% 35 L
B4 R G HEALRS L IR Bootstraping X T £ i
AR 34T PEAL 5 [8) B f F DN Astar H11) MegAlign
K Protean T J¥ 43 %F 2 55 F A0 % 1 R S v L HfE 5
() S HE TR HE AT 0 B 7E BL 3L Al B X VPS5 i VP2
A X F A AT 25 5 LU AR S st AR R Ak A BT

LR HQ k4 Al B F F 2 K s 2 CEF,
CEK.CELi.DF-1 il Vero 4l 34 b & 14 3 1t
45 R AT, HQ-b #% 37 17 8¢ 7€ CEF, CEK, CELI,
DF-1 #l Vero ¥i =W # H 1% 3 (A& A CPE, HAE
5537 PCR K B4, Ui B HQ-b #RAS 3G B
TR JUFR 4 M 5 177 40 B8 B 7 HQ #k7E CEF,CEK,CE-
Li.DF-1 45 1 5554 CPE.{HAE Vero 41l 1%
FWhE L 3 Ak W CPE, H & 155329 PCR &
TBAPE , v W, HQ #RASREIE B Vero 4L K .

2.1.2 YHMEIE )N # HQ #7E CEF Al DF-1 41 ] |-
1 Fe s Pk ¥ HQ # bk 4k 5178 CEF Al DF-1 4
ff 1% AL 10 AR B AR 9 B 3R IR 10 £ R AR
B4y R B )2 CEF A DE-1 19 96 LR I
P H 7 20 AR EE O TCIDs, , 44t N it
[ HEATARHEZE Sr BT, WL 1,

#1545 R 8o 40 & 1 7 7 CEF.DF-1 21
Jf &% S 4% 10 £, F TCID., (1 % %43 B 7E 6. 7~
7.0.7.5~8.3, 7 CEF | £ 36 ~56 h 13
CPE. % 72 h g7 it 75 % . B kasE s 76 DF-1 41
il F27E 12~24 h ¥ CPE, & 36 ~56 h f5A5 i
1 75% KB AE CEF | o U Y B0 A B P
B
2.2 RATESTAMEENSXIBENBRFLE

AT R HQ-b R K Ho 40 i 35 N 8 HQ 4
Bl SPF 3G IR ELDs, . 2 A FE ¥R 7] #E SPF X%
JHS b 52 ) A X R BB (3R 2) s ELDs, {HAH X A2
2.3 IBDRITEREFESMAIER S SPF BRI
9% 11t 3%

WATHREE HQ-b #5410 LS 1 # HQ R xT 28
H % i SPF 8 M E0m 11t 36 3. HQ-b ¥k R
IR R CIRF T 20 R HERE IR . 5L
T35 8076 . BUAL H 7 Ji 47} J& 8 i 55 bk (vwwIBDV) ,
LA i B T R X SPE XS AN AT 4% 5 i — 1 AU R B
BT BILROREE 0%,

HQb ¥EH I i 2 2 AL 8 R J5 40 h A 43 X8
HEUE IR . 60 h A2 A7 4 B K g . AR R R B K | BE
T o BE T X R 0 B 05 JUL P ™ o o o 92 ER K i
P EE I AR S G A A 5 N 3 TR



6 1 ¥ 5% .IBDV JiATHREE HQ-b bk5 H 40 M IS B 8 A 2 B e e VP2 VPS5 3 R 91 43 B 931

A5 T2 NEF IR B WA IR H 1~3 AR il 0.36.,0. 50 WG 10 d. Wi AT 5 75 S 40 i i
W IEF o FNRFAIXG A] WHLA A i, 25 R AR B8 505 5 2 0. 28.0. 39 0] DL 41 Jifd & 7 75
RN, EYR . WFEE S 4.2 48 RMIEIRE HQMRAE REZE S 1R WA HQ-b #k i I ih 48
PO SR L AR R A S E N AL RS By SRR R,

x1 HERENS HQ** 1~10 X & TCIDs, il E
Table 1 The TCIDs, value of the HQ cell-adapted strain(1 to 10 passaged times)

AEMC K 1gTCIDs, /0. 1 mL 1gTCID;, of different passaged times

4 i Cell HEAIARMEZE Inter-s
1 2 3 4 B 6 7 8 9 10
6.8 6.8 7.0 7.0 6.75 6.75 6.8 7.0 6.7 7.0 0.12
6.75 6.7 7 6.75 7.0 6.7 7.0 6.75 6.8 7.0 0.13
CEF
7.0 6.8 6.7 7.0 7.0 7.0 6.7 7.0 7.0 6.8 0.13
6.7 7.0 7 6.8 6.8 7.0 7.0 6.7 6.8 6.75 0.13
AR MEZE Intra-s 0.13 0.13 0.15 0.13 0.13 0.16 0.15 0.16 0.13 0.13
8.00 7.75 8.00 7.75 7.70 8.00 7.75 8.00 7.75 7.75 0.13
7.50 7.70 8.00 7.75 8.00 7.70 8.00 7.75 8.00 7.70 0.18
b 8.30 8.00 7.70 8.00 8.00 8.30 7.50 8.00 8.00 8.00 0.24
8§.00 7.70 8.00 8.00 7.50 7.70 &8.30 7.70 8.00 &.00 0.23
AR MEZE Intra-s 0.33 0.14 0.15 0.14 0.25 0.29 0.34 0.16 0.13 0.16
F2 HQbHRFWMESRHAMIENF ELDs K E
Table 2 The ELDs, value of the HQ-b original strain and the HQ cell-adapted strain
#H bk Strain 1gELD;, /0. 1 mL(#t ]y EE) IgELD;, /0. 1 mL (intra assay) Y~ FPRAEZ s
The HQ-b original straine 7.50 7.50 7.33 7.50 7.46 0.09
The HQ cell-adapted strain 7.00 7.25 7.00 6. 84 7.02 0.17

®3 HQbHRMERBESRHEAMENS HQ KRN BRENE
Table 3 Pathologenicity of the HQ-b original strain and the HQ cell-adapted strain tested

% /Y E‘k‘i‘i}h:a % ﬂf‘[:l‘%d‘ﬁa‘"b" #Dl P,
Hag A fe) /d Ok Lass ¢ e/ L] TR WEHE 10 d WAL

FE R Strain ) Death Infection BBIX at 5 days BBIX at 10 days
Challenged time  Total

rate rate after challenge after challenge
HQ original strain 28 10 80 100 0.36 0.28
HQ cell-adapted strain 28 10 0 100 0.50 0.39

FHEB(BBIX) = ORISR &/ R A / GER A&/ AR
Bursa body index (BBIX) = (Bursa weight of infected chicken/Body we1ght of infected chicken) /(Bursa weight of normal chick-
en/Body weight of normal chicken)
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SO A LR AL 9396 5 & B R T 4 AH 8L T h
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Table 4 Amino acid differences of IBDV VP2 hypervariable region

FHf Strain

RILFR 5 Amino acid site

253 256 279 284 290 294 299 313 330

vvIBDV HK46(AF092943) A 1 Q
vvIBDV UK661(NC004178) A 1 Q
HQ b original straine A 1 Q
HQ cell-adapted strain P K
D78(AF499929) P Q

Q I D A M 1 S \% S
Q 1 D A M 1 S \Y% S
Q 1 D A M 1 S \Y% S
H N T L L N M R
H N T L L N \% R

B2 4 Al H0: AT 98 HQ-b MR E & 15 e PE ik
P2 7 W 0 7 PR 1 20 RRAE L B 222 AL256 T,
294 TH1 299 S, 4 ML i& W 5 HQ Bk B9 Br 1 3R Al 1
MBI TFAME . 222 A>P.256 [V ,294 I>L
M1 299 S>N A, 78 VP2 N IA B 107 £ 253,279,
284 P BLR WK A WU L 43 Bl Q>~H.D—>NLA
=T, i 15 3% 7 bk & 24 L5535 4k 09 20 F R AE, /P
222 P.256 V.279 N.284 T.294 L 1 299 N,

Xof 4 R S K Mk e Bt e R A 4 T R WY AT O
# HQ-b #k VP2 4 i i) 4 7c 8 F 7E 210—224 fif .
314324 {7 Al 340347 {i f S L PR AR FL A0 A
1) 37 K PE 78 210218 37, 276-—291 fif, 297304

FLFN 312—327 L] BEAF 1R 55 Y P S 2R 0L 5 35 1 7
HQ ¥k VP2 4 i AK 5¢ 8 HTE 210225 i1, 281—
290 v \314—324 {\ F1 340—347 {37 1Y 22 FE iR 4% FE Ak
8 K M, 7E 210—218 i, 241—245 fif,
280—288 {37 ,297—304 {3/ \312—332 {ii W] REAF 7E 4L
IR AL th B AT AL AE VP2 4R 18 X 4 Y 3 N
BETE 281290 X /KPR AT eI . H 2 14>
241245 (PR R AL X, H Ay 2B K K 5 TR
Ut 2E 5 (LR 2A) .
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VP2 53§ 19 J52 0] 53 531 3% B GenBank Hv & 3 1) A 1z
FEAN AT IR S AR R 8 . IR R
5T, HQ-b Bk VPS5 J3 1 55 i 5if 75 A% [a] 95 14 B
AR R 99. 1% ~99. 6% HQ # VP5 551 5
P T A B B8 B R D U e v s ALY Ry 99. 306 ~
99.6%: HQb # 5 HQ # VP5 % %5 2l N
JF812066,JF812067,

GAETR [A) P e AL 45 R AT R0, HQ-b #k VPS5 ¥
5 55 8 58 B 7 0 [ U6 e AH LM Dy 97, 300 ~
98.7% ;s HQ ¥k VPS5 J7 51| 559 1 ik J 35055 5 #k [ U5
P e i AL PE R 98. 696 ~99. 3%,
2.5.2 VPS5 FLH 1AL 31k o #r [] b Jst 0] 43
AFEHC GenBank H1 & 3% (4 48 N )3 51 FH 43 A Bk 0
PHYLIP sy 4B A7 #H 3% 1 4 &t VPS5 1 i Ak A (I
D, VPS5 B BRI AT, Frf #E8RAT 40 2
AR A ST B - (1D P SR T R A 5 (2) Hh 28 B g
PR AE S bk B0 BE AR RNE B B R A G HQ-b Bk AL

#5 IBDVE S HHkiE VP S EBRER
Table 5 Amino acid differences of IBDV VPS5 region

TR R R HQ #R A T & S 5 4 A8 S 4k 3K
55 B AR FIZE 1 BE AR R4 B BE L O 0 AR el 3089 HE v
T P 75 MR B 3 32

i VPS5 S LR E AL vT A, BT A AR AT 4l 2
ANHE A S A RE (1) B SR A AR A s (2) i 4 i T
PSS bR B0 T R RN T R R A R AT R B
HQ-b A4 T # 5 5 i 1 b, 40 58 1y 8 HQ R 7
T MR AR SR L B0 1 R R 1 R A R Y
T, L2 1 el 3055 35 0 R 1 75 AR A I 43 32
2.5.3 IBDV Jif7 5k # S H 40 3% )W # 1 VPS5 3k
% R 5 A R T 51 1) L 3% 1 2.5. 1 [F 5
o4 AT 0 HQ-b #k 55 L 40 it 3 1 7% HQ #k 1 VPS5
FEBIFRIEA R 97. 1%, BB RAE 12 M7
178552 BEAR I VPS S R A UPE Il 94.6 %6, 47 9
AR KA AR 2 B R 5 SR RE AR L AR ()
VP5 LR 22 5+ W3R 5.,

AR 5 Amino acid site

5 Strain

1 18 21 43 49 78 101 129
vvIBDV HK46(AF092943) M E H R F A P
vvIBDV UK661(NC004178) M K H R L A P
HQ-b original straine M E R R R F T P
HQ cell-adapted strain T K H G 1 A S
D78(AF499929) T K R H G 1 A S

H1 26 5 AIA0, AT 3R 8 HQ-b R A 14 Ye bk
PG %55 7 4 5% 75 0K 19 4 TR AIE s HQ-b &% 1 7 4 3
BETE AN & N 3 FE b VPS BRI ) ORF XA 12 4>
PSR R AR I 2B 9 A E SR AE S F7 B & ORF
M55 2 ASBRAE i T 948 ) CV s i b %5 0 1 )
BT 12 A8, HAR B SE IR B bR B o L5 1
17 B FE R AR , 5L B el RS 07 17 3 S04 i 35 1Y & VP5
N ERT 4 MEER. XMHEEHIAENE
H#AEe—8. XP-FEW, VPS5 X s 548 55
WA O g AF R .18 i E~K, 21 fif R—>§t4k,
43 i R—>H, 49 fif R—>G,78 fiif F~>1,101 f T—
A,129 {7 P—>S,137 fit W—R, %54 % 5 (1038 )% i
T K 35 R A8 Ak L DL VPS5 BE R i 5 5 5 AT R 5

I IV AN B SR ECTE A0 B R B B RE ) % )
FH

X G AR 3 K M R it I AR A 4 B 2R BT HQ-b
Bk VPS g i 1 8 L A7E 772 fii, 88112 fii Al
116149 o iy 2 B IR 4% ik b A 48 v 1) 2 K Pk L 7
6—74 i1 .96—111 {7, 116—132 {37 F 137—149 fii
A BEAFAE S i WL R A7 s HQ Bk VPS5 4 1Y 8 1
TE 771 f0 87— 111 i Fl 113149 7 i 24 H 1R 5%
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Fig. 1 Phylogenetic tree generated by the neighbour-joining method for nucleotide and amino acid sequence of VP2,
VPS5 of IBDV from Chicken Bootstrap values are 1 000 replications

3 i i

AT XF 1993 47 IBD K 917 i il 8 AR A7
ki) IBDV 347 # HQb #h 5 H 4t 85 & 9k
20 M ) B HQ AR UEAT T 40 M 5% 22 4 v X8 IR 20
71 .SPF X8 80 1t 481086 & VP2 . VPS5 J¥ 5143 # »

SERL A, 2 BERRT A0 A 5E A AE A B 22 L B
HQ kX DF-1 41 Jifd 58 Sy SR B0 28 B L 25
T s % SPF XS0 P J5 1 HQ-b #xt 4 J& #% SPF
G 1 R G B3R 100 %0, BET- R 343K 80 %6, Hl Ky HA
1 5 7 R e R A 5 L AN IE 0 7 HQ kG — 3K
T (H 24945 350k FQ A T 25 45 ol I 10 B 35 17 2 R AR



6 1]

¥ #% . IBDV AT HQb b5 F AN IS B 5 AR ) 2 R e LU B & VP2 VP S BB P 1 23

935

FOWPE R KT B AB AT OR B A 6 0 75 1) i S R L
P AN G Dt AT B A AR AR AR s X HQ-
b #k A HQ #& VP2 JEPH & 42 X 2 VPS5 42 5L R AT
SERE S F AN T4 R R W] . HQ-b #k B A  55 k
)53 FHAE . B VP2 S & A vwiIBDV fir A 1
222A.2561, 2941 F1 299S 4 4~ H54F 4 3k R s I
VPS5 BATRR T H AL 1R 7 51 14 5 8 5 7 () U5 1 o

Otk

4.51
0 Oyt e
177 }ﬁ
0 np Al Vit i b
431
0 Oyt Pt e ok
Ei }ﬁ_m“?
0 S Bt b st
-1.7.

A

A.VP2; B. VP5

IS

\
-5

'
PN

'
—h
N o N o i o 9 o Wwn

A, B respectly for IBDV VP2 and VP5 protein of HQ strain

El2 HQRERHEENS VP2 5ERX.VP5 S BB

19 TE B AR AL 0 A R B Ak TR SR RE Y 3. IS
W RE HQ PR A B2 v T 0 B R 19 20 1 AR B
VP2 EH 222 i A 8 PACE i IBDV 35 J7 K
59,284 J& 55 8 bk 10 FRAEME RV JL VPS #
TR B PR ¥ 51 ¥ -5 B B 7 R () U5V oo oy » LA T8
e REAL I3 M v B 4k T 2 1 B -5 B R O 5L

Dl

I S e e w s s

gy Pt e Dotk —

e A=Y
DA b amwson Wt
%&# S
; ' }i&mﬁ
,
1)
! B

I

it xSt Wit

Fig. 2 Aanalysis of antigenic epitopes and hydrophilicity of IBDV VP2 and VPS5 protein of HQ strain
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