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Abstract: This study aimed at researching neutralizing activity of VP3 antiserums and determining
B-cell epitopes of VP3 protein from duck hepatitis A virus type 1(DHAV-1). The pGEX-4T-1 ex-
pression plasmid was used to express VP 3 gene of DHAV-1 in E. coli BL21(DE3). The expressed
recombinant VP3 protein was purified by gel extraction and was used as immunogen to rabbit to

prepare polyclonal antibodies. Chicken embryo neutralization test was conducted to detect the neu-
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tralizing titer of polyclonal antibodies. Moreover, Karplus&.Schulz, Emini, Jameson-Wolf and Par-
ker method were used to analyze the flexibility,surface accessibility,antigenicity and hydrophilici-
ty of the VP3 protein, respectively. This contributed to obtain four probable B-cell epitopes for
VP3 protein. The rabbit anti-VP3 polyclonal antibody was used as the first antibody of indirect
ELISA to identity the synthetic peptides. Furthermore,a panel of clinical duck serum samples was
used to evaluate capacity of the identified B-cell epitopes for antibodies detection. The results
showed that the recombinant VP3 protein was expressed as inclusion body in E. coli BL21(DE3)
with a molecular weight about 54 kD, and proved to be with good reactogenicity by Western blot
analysis. The prepared polyclonal antibodies reached an titer of 1 ¢ 16 by AGP test,it could neu-
tralize DHAV-1 and reached a titer of 1 ¢ 39. Furthermore, the B-cell epitopes identified by indi-
rect ELISA were GKRKPCRRPIHKPKNPPQEP(1-20 aa) ,FNTGRYQMSWYPIADGEQSL(131-
150 aa) and VNSSAPSNID (200-209 aa). The test for antibody detection ability revealed the
epitopes were capable of detecting clinical duck antiserums of DHAV-1. This study proved antise-
rums to VP3 protein of DHAV-1 with neutralizing activity and identified VP3’s three promising
B-cell epitopes,1-20 aa,131-150 aa and 200-209 aa,for clinical use.
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EARREER T A 4R VP3 WA 1] fE U E PR

PR EZHE A RZ — AR VP3 B A BT
PES BRI VP BT I 2 7 B A R R LK
VP3 HEH I B 4R % b R W ARTE

VE& R EAZ IR VP38 1 il % 2 s BEdig,
I X HHT AR S o R P HE AT 047+ () I A AR
W5 B THZRG 0 M akAG VD3 m] REAF 15 i £t
B 2o 2 iz . LA 4 1 2 g B e 1A i 6] ¢ ELISA
Y VP3 EE R B AR AL, XX T VP3 B 5T
JE S5 R FI G 27 15 1 L TF & DHAV-1 5 8412 1B il 77
TIE ¥ I B A H 20

1 #MRE7AE
11 SKE#MBEHY

DHAV-1 H # 4% % . DHAV-1 X9 if {k 55 7 tk
(CH60 #£) .DH5a.BL21(DE3) #il pGEX-4T-1 % {4
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pMD19-T(Simple) M B AW LR (KE) AR A
7. RNAiso Plus. 2 X PrimeStar Max Premix.
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Sy B 3y R A 2 his . AE A E AR
PR B il 45 19 2 40 (1 = 100) /8 5 —$t . HRP #5
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HRORRCEERD 9 H IR XY IR DR HE B B REE S AL
0.2 mL « B ',37 CHRLEMFE - W W% 25 [ 18
R A PR K AR R R A0 A R A L X R 4
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B . i . N I il Xho I SUEGHI4E 5 34, pGEX-VP3 fy PCR % 5 45 5t
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IPTG.37 CiE% 8 h W F ik w i k. H UM IATE 1. Amplified VP3 gene product;2. pGEX-VP3 digested by
. e ” ; ; S R R BamH [ ;3. pGEX-VP3 digested by BamH [ and Xho [ ;
SAFAE . Y 75 51 10 F A 28 11 5% 40 7 X T e
2B, A VP3 HHAES RHT DHAV-1 1gG 75+ 1 VP3EEKY #(A)REARE R pGEX-VP3
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s AT Eﬁ?ﬁ’]fi@)f?ﬁ(@ 20 Fig.1 Amplification of VP3 gene(A), PCR and enzyme
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M1. The low molecular weight protein standard; M2. Prestained protein standard; 1-5. The induced E. coli BL21
(DE3) (pGEX-4T-1) , the uninduced E. coli BL21(DE3) (pGEX-VP3),the induced E. coli BL21(DE3) (pGEX-VP3),
the supematant of induced E. coli BL21(DE3) (pGEX-VP3), the sediments of induced E. coli BL21 (DE3) (pGEX-
VP3) ,respectively; 6. The unpurified proteins for control; 7. The purified protein; 8. The recombinant VP3 protein
incubated with rabbit anti-DHAV-1 antibody;9. VP3 incubated with negative rabbit serum

& 2

EH VP3EBREHEKXSM(A) HLLEFR(B)F Western blot 5347 (C)

Fig. 2 Expression form(A) , purification result(B) and Western blot(C) analysis of recombinant VP3 protein
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AL CEHED) N T A A7 KB
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oy VP3 EFH) B AR (E 5) .

PR F SRS o> T RO ARl 1. 4 VP3 A H
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M. Prestained protein marker; 1. The recombinant VP3 LRI 10 /i ARSI 15, 45 5 & B VP3a B
protein incubated with rabbit anti-VP3 polyclonal antibod- .
ies;2. The VP3 incubated with negative rabbit serum H?(& VP3a VP VP3d 4 ik5 VP3 & H

3  VP3 & HiHJ Western blot 4 #f KL 0] DA 43 A 6] DHAV-1 $T & 7K 7 59 15 1l 3 i

Fig.3  Western blot analysis of anti-VP3 polyclonal anti- LS T A T 45 B R Wk 114 40 MS KSR, =%
bodi
o — F Y AHVP3afi ik fll VP3a+ VP3b+ VP3d
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A. Flexible region;B. Surface property;C. Hydrophobicity plot;D. Antigen index
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Fig. 4 Flexible region,surface property, hydrophobicity plot and antigen index analysis of VP3 protein
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Fig.5 The result of B-cell epitopes identification for VP3 protein
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Fig. 6 Comparison analysis between VP3 protein and its B-cell epitopes in antibodies detection
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FOR A HA G 9% J kDA BT il v 2 5 B T R
PEIEANTEAE 07 b A P2 PE O S Ok ) T
MR M E AR AR, X PR A EEE X,
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B4 il 3 (o )8 A 17 08 L AT 52 Y 7 . AR SR AR
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MZERH,1—20 aa.131—150 aa 1 200—209 aa HE 5
BRPL VP3 ZHL77 A e 45 & . 1—20 aa Fl
177—188 aa J& Z R #il i) DHAV-1 VP3 ) B 4
M. 5 DHAV-T 36 4% 06 & Bt i A28 WU
F95 B Chuman parechoviruses) VP3 Y N Ui — &
T 0RO VE 2 R W O X e W] R B4 R
Az i DHAV-1 ) VP3 75 N 3t A7 [7] 4 1 45 14
FRAES 7R Ho vl BB S B 40 207 . A BFIERT 1—
20 aa MY UEW] T LR HEW ; SR 177188 aa 7E
AT AR AT BN 50 UE L A T B8 T A4 2 07 IR 3E 52
B AR AL, AT BE B Bkt R AL, T IFAL
VP3 HH B 4 i A0 74 I e i s LS E
H ) B 4R A KR VP32 4 BIAEDL R . 1) 2
ELISA K 1 10 4 i PR G Ifi, 35 FF A, 45 R &k 3R
ALk VP3 B4 E H B —A ] X4 AR DHAV-1
oA K- 19 W 13 . 1 VP3 AE A LK DHAV-1
PO 3 R W] 2 A K R AR H A A I DHAV-T 4t
{C R A IO N 1B A S - VA N - |
DHAV-1 I « {5 52 B A ke VP3 E 40 8 H i
5, T RESE B A AW S b ok T 2 2L 5 /Y VP3
20 A BT A () 4 ELISA K 25 1 30 5 v R AL
JIRAG I DHAV-1 Hi i i) 26 (44 3EA7 Ok s A 7T AE 2
A JIRAH XS 3 5t 8 DK /)S o i B R B AR S 3 1 T
F| ELISA # [ i8 A a] fg VP3 A& T AR W5
2 B AN R X AN . X
WHRRFATR DHAV R A3712 Wi 57 12 55 v 09 0F 52
W% &2 RALE MK FHARTB. T H
B g X DHAV VP3 H H B 40 3% £ % & 19 i
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WA R LR DHAV s B i H it A9 i
KL S VPS 2 s BESTIA N B ORL . SR ] %
ELISA J5 ik %% B AR 45 R Bon i 07 ik 2 1)
AT . AR IR ARG DHAV-1 VP3 14t
JRAEH R e D RE BRI T MR IR N A e
DHAV-1 3 8412 Wi 77 7058 52 9% v /9 BIF ) 45 R
Ko

4 %

il i S bt VP3 £ 5 B i ik B — & 1 v Al
TEPE.1—20 aa, 131150 aa F1 200209 aa Jy VP3
B EH BN B 4R 7. w12 R VP3 S E R B 4i
J e 7 BHA K DHAV-1 HTAR i 7 .
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