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I RS B BT 5 B VP3 R 7 B 4R 4 A o S
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IgF, kEL, ERME, 2 R, A4F, nbn
(HLARARHCRHH L /358 BT 90 R 20 BRI T 920 % 195 %M 225300)

WE: AERBAIM RS T RN AR EE (Duck hepatitis A virus type-1, DHAV-I) SH kA ERE5H)
[ VP3, & 5EARYE DHAV-T SH # VP3 JLHFHIETT | X514, RT-PCR Jriky il vP3 B |, ek AP R A
#AK pFastBacl , 315 T AR BEFEFL 214 pFB-VP3 0454k 5] DH10Bac 57 25 41 M b | Z850 0 R 1 BEGR 1€
PAFE A FHIFRL rBacmid-VP3 , TEAR R A 3 T Y B AL 40 i S0, FRA5 T L FT IR 1Bac-VP3, Bl 5 RE58k
SR BN EHELPAE T IEMFIR, 8 5MH e T P N5 & AR SO . Western blot 25 5 /R FER I 41
BEASFRZAHM 27 000, FH,DHAV-I SH #R19 FEE5H 11 VP3 AR RAUM A R4S T BRIk, 0 VP3 45142
I T RE RIS S AH 56 7 B057 328 B A F o B T 2Ll
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Expression and identification of VP3 genes of duck hepatitis A virus type-I
in insect cells

WANG An-ping, ZHU Shan-yuan, WANG Yong-juan, WU Shuang, ZUO Wei-yong, HONG Wei-ming
(Jiangsu Agri-animal Husbandry Vocational College, Jiangsu Key Laboratory for High-Tech Research and Development of Veterinary Biopharmaceuticals,
Taizhou 225300, China)

Abstract: In order to express the main structural protein VP3 of duck hepatitis A virus type-I (DHAV-I) in insect
cells, one pair of specific primers were designed according to the published genome sequences of DHAV-I to amplify VP3
genes by PCR, and the amplified fragment was cloned into baculovirus expression vector pFastBacl. The recombinant vector
pFB-VP3 was transformed into DH10Bac Escherichia coli, and the positive recombinant bacmid rBacmid-VP3 was selected
through resistance and blue-white plague screening. The recombinant bacmid rBacmid-VP3 was then transfected into the Sf9
insect cells by liposome. Indirect immunofluorescence analysis revealed that the recombinant protein was expressed, which

could be recognized by the positive anti-virus serum, and the protein was about 27 000 in molecular weight. The successful

expression of protein VP3 of DHAV-I in insect cells lays a
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B 21 HEY LA WA & A4 ST 4R 6 98 % ik
100% , 2™ & fi 3 o [ SR K Z — ., DHAV
ARG 28 LAY (RP b R T ARSI R RE ) L B TS BT
R w3 AP A BT I A 3 Rl A
[ A AE I A 22 52, JEA8 U pebE Y B ep [ &
A AT B £ B T RIS R 9957 ( DHAV-T) 1)

S F U BT 5 22 I8 T/ RNA 3Rk ik 1
TR 5 A RS FR A0 o BB IE A5 Y RNA,
SERH KNI RT 690 TR , R 4mtish 1 ATl e 132
HE, gD i = h 2 R E M, ZRE A ERIEL R
AR E B G b5 1) B R OK N B BEER L, B/
VPO .VP1,VP3 2A1 2A2 2B 2C 3A 3B.3C 3D,
VPO .VP1 VP3 AR ML HE A, Hih VP3 B H
PR R, R ERENESmEAZ —, H
FIToE EZAE RS 1 VP Y 2B AN 5055 5
PERFSE , % VP3 BIBFSEEIAR 0 ABFSEF A
PRI TR/ L U2 i 2 38 RS54 35 DHAV-1 SH B 1
VP3 FEH, S VP3 H I D REAF 5T 12 Wiial 1) &
BAAN S5 T (R AE 5 BE A A,
1 BRI I
1.1 HH AR

DHAV-1 SH # ¥k B 1 B AL b2 Be | 1 54 B2
WEST T E M K AF B DHS o 837 25 40 Y H A 52 36
A, SO 4 FFIRSEFE Bac-to-Bac ik 25t (1
15 54 FF R 5 B IR pFastBacl | E. coli
DH10Bac SZ4A T ) W H Invitrogen 23 7] .
1.2 T EEgFitFH

Pfu DNA Polymerase T4 DNA %2 | PR il 14 N
YJfiti Bam H 1 _Xho 1 W4 H Fermentas 2 7] ,E’?Q@ﬁtffu
Cellfectin Il Reagent 4 H Invitrogen 23 F] , F HUZH iy
3% A Sf-900 1T SFM ( Serum free medium) W H
GBICO 2~ W], HRP FRic i 40 B 1gG \ FITC ARic i1
FHNG 1gG W B KPL A Al A4 8 E = a8
afi,
1.3 S|t 5E R

2% GenBank M1 5K DHAV-I1 SH #4405 8
SR FFHBE 1 X518 ve3 SRR il T
PRI 1) S b S SRR AR R 2, 72 VP3 51 T i
5'% 5 A Bam H 1 F1 Xho 1 BV S . 8T
¥ M13F/M13R 218 Bac-to-Bac FFIRIGTERIA RS
Wit D1 W e R A YR A IR A RS

o 5195 5 K. VP3-F: 5'-GTAGGATCCACCAT-
GGGAAAGAGAAAACCACGCAGG-3'( FRIZ N Bam
H I 8§75 ), VP3-R: 5'-GTACTCGAGTTACT-
GATTATTGGTTGCCATCTGC-3' ( FRIZk ly Xho 1 i
Y o5) . 59 F % k. M13-F; 5'-GTTTTC-
CCAGTCACGAC-3’, MI3-R: 5'-CAGGAAACAGC-
TATGAC-3',
1.4 DHAV-I WiE3E 5% 5 RNA BYIREX

B0 fEFR R0 JRACHE 2R 0.2 ml AP T 10 H ik
SPF AR IR#E s, T 37 CHHLARIL, ek 48~72
h ZNBET-HIRSIE, BT 4 C b ISR W, %
Trizol VEAMAR IR B A RNA (S ML 845 ) |
1.5 DHAV-I VP3 EEHY 1

DISEEUR) B RNA AR, 48 Invitrogen 23
() RT-PCR a0 &5 1 W 5 AT 34 | S i A 5 i
.25 °C 10 min,42 °C 90 min,70 °C 10 min, AF"
HA1Y) cDNA AR, FFFAT R R L PCR 973 vp3 2
K, 50 wl fffi%ﬁﬁi,%ﬂﬂpfu DNA Polymerase 1 pl,
10xBuffer 5 wl,dNTP (2 mmol/L)5 pl,Primer F 2
pl Primer R 2 pl . cDNA 2 pl . DDW 33 pl, JZJi 2
¥4 :95 °C S HE 3 min;95 °C 7281 30 5,49 CiE k
30 5,72 °C ZEAH 1.5 min, 30 NMEH; 72 C ZEM 10
min, JOWEEH G, PCR 2128 0.8% Bt e i i
iRl
1.6 EATRRSHBEME pFB-VP3 HIHE

PCR 7= 2 By NE w68 s L Uk 73 B8 0, 4 JBe [l i
S UL A5 Il B iYL, 28 Bam H 1 1 Xho |
V15 , 5 28 (R Bl U0 R AT IR 0 75 7% B8 24K pFast-
Bacl % 5, EHE Y ¥ IAL IR Z S E. coli
DHS5a, ¥ T8 100 pg/mlE K558 KA LB FAR,
37 CHiFF 12~16 h, PRHCEERIR VR, 32 BTk,
AT B A R S FRL UK %8 , 9T Bam H T 1 Xho 1
XU 58 . ) % 5 TE 0 s 2% B3 AR T 4% Wl
J¥, %508 IR P R 44 O pFB-VP3,
1.7 BEATRFSTFREGEHH S

2% Invitrogen /A Al f) Bac-to-Bac Baculovirus
Expression System f§f F 156 W], 4 %6 2 1E 8 1) 5 41 o
$i pFB-VP3 4k DH10Bac B2 54000 A T F
Kan"(50 wg/ml)/Gen" (7 pwg/ml)/Tet" (10 wg/ml)/
X-Gal(100 pg/ml)/IPTG(40 wg/ml) f) LB ¥4 |,
37 CREFFANRG TR, HEB AP, FEHLPEE A
GHE KA, 2R T 5 ml &F Kan' (50




T A 1 TG FH R R VP3 BEIR A R B P Y RA S 651

pg/ml)/Gen* (7 pg/ml)/Tet" (10 wg/ml) i) LB 1%
FHE,37 C 250 v/ mindE ARG IR LR, e 0 I 11
S4 AR PR 4R R DNA, 519 M13F /MI13R i
17 PCR %5€ , RUWAK RN : Tag DNA i (5 U/pl)0. 5
pl,10xPCR Buffer 2.5 pl, MgCL, (25 mmol/L) 2.0
pl, dNTP (2.5 mmol/L) 2.5 pl, M13-F M13-R (25
mmol/L) %% 2.0 wl, E 4 Bacmid DNA 1.0 wl, DDW
12.5 pl, BAKFL 25,0 wl, AR N .94 °C TR
3 min;94 C7AE: 45 5,49 CiB k 45 5,72 °CiEAf 3
min, 35 P E ;72 C L&Al 10 min, PCR =¥ H
0. 8% T g WHEEE FC FRL TACAGHIN | AR A5 1Y B 1k T 4 7 ) 7
fir 44 4 rBacmid-VP3,,
1.8 EAFIRHEE rBac-VP3 HIH &

¥ rBacmid-VP3 F1HF 4 A Bacmid DNA = 8
Cellfectin Il Reagent & 44355 15 BH 45 5% Juxd £ B <
1) SO EL AU, L UL e AERE 12 h WA 1 IR AE,
LA 20 B s AR OB R, 500 ¢ B0 5
rBac-VP3,4 CHEICIRAERH . 4 P1 X rBac-VP3 %
MOI 2y 0. 1 SR X E A ] SI9 4, L% 29 72 h
Jo , AR P e AR AR TR ED A P2 AR EE A
W EE, IR L 2 P3 AL,
1.9 HHAEAMEERRERLEE

4 P3 AR rBac-VP3 AN H I FE (1 187 1 BT
PRIFEE I MOT Fy 1,510 4250 5] 24 LA b
TXIRER I SO 40, YL S 72 h, 52k BIE
W, PBS VR 2 W, A B B 2 Wi (VR I - 2T
H3 :2) [E%E 5 min, PBS PE¥ 2 G H 5% BSA %
TE 1 h, AR T2 10,37 CHEF 2 h )5,
PBST $Ei4% 3 ¥k, FEAA FITC FRICHIERIN 186,37
CWEE 2 h,PBST PRk 3 WKJG 7E 2 G5 & Wil T~
SRS
1.10 EHZEHH Western blot 53 %7

% P3 AR rBac-VP3 KNS B A FE DR ) B A R
PRIFTFE ST INFE MOT S 1.5.10 #5524 LA 4L F
PRI SE9 Z0A, 73 7RI 5 24 h 48 h 72
h S 4R L TCUE , PBS PR 1 3k, TU0UE T im A 5%
Loading buffer & ## 3 min 5, B 15 pl #47 SDS-
PAGE 43T, DA 3993 35 10 200 B D90 3 1 g (3P Xk
HE FESHLIKES S FE B0 PVDF B, DL VP3 Bk
H—t, L HRP FRic W E90 AR Z e, # 8 B 5
4T Western blot [ ,,

2 HR5Hr

2.1 vP3 EEKY 1L

LI VP3-F 1 VP3-R b L FiEs|1 99 14 vp3 3k
K, 7= 28 0.8% 11 T R B B8k I LUK, AT UL K 24 730
bp 2R (1) | 5 A RAHFT

M 1

1 500 bp

1000 bp
750 bp

500 bp

M:DNA 53 F JF bR ; 1. VP3 LA PCR §7 3874
El1 VP3EEH PCR ¥ IBER
Fig.1 Products of VP3 genes amplified by PCR

2.2 EREHE pFB-VP3 HIEESLE

VP3 K [EWUS ) Bam H 1 H Xho 1 i), 54
[FFERGD) Y pFastBacl 42, KA H A ¥, HAH T
2 Bam H THI Xho 1 Y] J5 77 4 294 800 bp #1730 bp
(2 AN (B 2) , STUBIAHST , H DNA 7 25 3%
W] vP3 BRI vwRE R H IR

M 1

4000 bp
3000 bp

1 000 bp
750 bp

M:DNA 43T R FRifE; 1. pFB-VP3 (] Xho T+Bam H T Y],
B2 EARK pFB-VP3 HIEGIEE
Fig.2 Identification of recombinant plasmid by restriction en-

donucleases digestion

23 EHEMRBEESTFREBMEHERE

P M13F/MI13R A5 #0541 5% T 547 PCR
Y8 T2 0. 8% B NEHEBE I HLIK IS, FE 2493 000
bp &b —HE AT (B 3) , 5T A B R/l
5, F0H VP3 FEREE R
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4000 bp
3.000 bp

2000 bp

M:DNA 733 BT bnife ; 1. J41FE %+ rBacmid-VP3,
3 EARETHPCREE
Fig.3 Idetification of recombinant plasmid by PCR

2.4 EAFRBEZFHUREBLMBORET
rBacmid-VP3 ¥ 4L Xf Bz K 1S9 éHﬂE@,S d 5
AT UL B Sk ) 240 s 78 B G (A MR AR A A, At
R BLAORT , 20 AR K, A 4 i P R A R ) T R
YL 2 ) A0 M A H IR R
2.5 EAFAMEERERLEN
Sh RS FE 2 B AR R A A P ) Sk s L, R
P3 18 rBac-VP3 8% 24 FLARH O E A K 5 SO 41
JiL, LARSHE 490 5 1058 A — e, TRl S BE DOk
M) 455 (K 4) BRTE rBac-VP3 YL SI9 4 ity
W BRSO | T A TR 6 7 2R e 4 U)o

B2,

AR vBac-VP3 (1 SO 41 ; B . Bk e B A= 8 B U FE 9 SO 4l
I8
B4 BEAEAMEERERLKN(x400)

Fig.4 Indirect immunofluorescence detection of recombinant

protein ( x400)

2.6 EZHEHHR Western blot 531

R e AR AR KN, ¥ P3 AR 1Bac-VP3 [
YL J5 ) 2 I UL TE 54T Western blot 43471, LI VP3
Pih—bi, 4R BRTE 529027 00040 L T

R s N e i R & B U S T 524 SRR S RN
o TR I Rt B S AR (181 5) o

M 1 2
70000 ——
55000 —— A
40 000 —— ==
35000 4'
25000 ——

M. 25 H fi Marker; 1 ;/8%Y% rBac-VP3 B9 40 M 22 fif 1k 5 2 . JB g Y 2
FUFFRAE B 1) 20 0 SR A
B 5 Z=ZHEHBR Western blot £7F

Fig.5 Western blot identification of recombinant protein

3 17 8

g 7R I 48 95 B Sk I 9 R ) - 1T AR G R
RNA 8, K72 i VPO, VP1 Fl VP3 3 Fh&5 44 &
FI4LAL, VP VR H B bR (1, %
DIREMIA S 4 2 , TAH5C VP3[R BIF 5% 4138 W) 458
/b DHAV Fl A Ji% i %5 # ( Human parechovirus,
HPeV) [A]J& T /N RNA 5 2 B}, 47 it 16 3% ] HPeV
VP3 H A9 N-R 2 20 NEIERR A IX A 1 4%
SRR FRAL , HA R A G v, 7B gy
Dy mE R —E RAER Y . DHAV VP3 & 1R IZIX
Sl A v 1 3R T PT Be Pk S K PR R A A, A
VP3 M KIS EA 1 NPT R RN, B8
568 114 S5 1o S

FERIG B 38 RGAE N —FPR SN L R I8 R
G5, AMATIR T R FFH R R R RGEAGEXT E A
B E AT RIS I TR SR, HA s iR T s A
W FURZ R IA R GBI E 2%  UAS (R S e, © LR A
JRSE DR R 1) B 1E R 58, AW 9% 3% £ ) H
Bac-to-Bac F1-{RJ% 5 R 40k K5 DHAV-1 VP3 1,
Western blot 455 I /Rn R iA M HE A K/NEH, [R5
YDA UL FE A AR 1 R FH M R b A 2 10 T
KA RN, R B AN i Rk i VP3 EHH
HUA R s S

FRARIG 2 R G 2R IBIMIR AR (A B 5 2 X AR
AT 2 Al 20 3l W 15 503 1.0 B,



T A 1 TG FH R R VP3 BEIR A R B P Y RA S 653

HARIKAKPH G, GC &8 30% ~70%, H
AR L DR RE RS FEA T AT R0 B AN BHAE, VP 2P 5 #0d
UKV R ot R R W S N S L= ST
ARG 1 7E ] SDS-PAGE X /MNE 8 & 5K T
R 43 B i, 550k BREFAR LG, R BELZE 31 W] fnb 1) 2 5
25717 , 1M Western blot 43 HTHsf W HY BE T e S MY 22 57

Fii

JUIEAE A RS EAR, R mEAEN

AR IKF 75 LG RIS o, AR X vP3 R A
WS AT O0AL, B i vP3 Rk i, e o

2B R

SE Lk

(1] sk¥eD5, ® 2%, XM, 55 W RIETRBFTEIERE (D],
= & B BE,2011,38(7) ¢ 171-174.

[2] WANG L,PAN M,FU Y,et al. Classification of duck hepatitis vi-
rus into three genotypes based on molecular evolutionary analysis
[J]. Virus Genes,2008,37(1) : 52-59.

[3] A BRI € MDLAe 55 WA TEHT 0T BY BE R 21 7 57
SABTLI]. WAERIHAR ,2009,49(3) ; 309-315.

[4] KIM M C,KWON Y K,JOH S J,et al. Molecular analysis of duck
hepatitis virus type 1 reveals a novel lineage close to the genus
Parechovirus in the family Picornaviridae[ J]. Journal of General
Virology,2006,87(11) ; 3307-3316.

[5] KIM M C,KWON Y K,JOH S J,et al. Recent Korean isolates of

[10]

[11]

[12]

duck hepatitis virus reveal the presence of a new geno- and sero-
type when compared to duck hepatitis virus type 1 type strains[ ] ].
Archives of Virology,2007,152(11) ; 2059-2072.

TSENG C H, KNOWLES N J, TSAI H J. Molecular analysis of
duck hepatitis virus type 1 indicates that it should be assigned to a
new genus| J]. Virus Research,2007,123(2) ; 190-203.

F2V R, TKIE NG H BUFRAETE 1 5 3C H KAy SR %
TGP 1] TLAREF,2015,43(8) :205-207.
LIU G,WANG F,NI Z,et al. Genetic diversity of the VPI gene of
duck hepatitis virus type 1( DHV-1) isolates from southeast China
is related to isolate attenuation [ J]. Virus Research, 2008, 137
(1): 137-141.

XNGAR, 2 2 55 MO0 13 vP3 SR Y se b
KIFREARIA[ ], P EEEFRA,2008,38(7) : 587-590.
BOSCH A, GONZALEZ-DANKAART J F,HARO I,et al. A new
continuous epitope of hepatitis A virus [J]. J Med Virol,1998,54
(2): 95-102.

SANCHEZ G,PINTO R M,BOSCH A. A novel CD* T-helper lym-
phocyte epitope in the VP3 protein of hepatitis A virus [ J]. J Med
Virol ,2004,72(4) : 525-532.

SMITH ] M,AMARA R R,CAMPBELL D, et al. DNA/MVA vac-
cine for HIV type I effects of codon-optimization and the expres-
sion of aggregates or virus-like particles on the immunogenicity of
the DNA prime [ J]. AIDS Res Hum Retroviruses,2004,20(12) ;
1335-1347.

(FAE2 4 )



