Research Paper MRIkE

WA W) %4 Acta Microbiologica Sinica
55(4) :501 -509; 4 April 2015
ISSN 0001 - 6209; CN 11 -1995/Q

http: //journals. im. ac. ¢cn/actamicrocn

doi: 10. 13343 /j. cnki. wsxb. 20140413

RO BTima 1 2UF0 3 Bl 54 ELISA 2L S

kBB, DI AR, AR, TR, ARy IR, iR
M

KR SR B LR R % 271018

R RFRE B BT LA K A S S T AR LR SER 250023
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95 A AR AH AL o

plik o Vi e 1 LN 2 N TR T D R AN SR S 1S
BEAL J7 10 & L3 2% BN T DHAVA 14 iE &
wWits 2" Y  DHAVS CEE W £ X 2 WAT
8 45 (P T 98 1) 32 ) Ho 9% 5XCHE 5)) fe 5 2R RO 5 0 ¢
R WP 26 i B R T O Bk Y . a2 Ak
1k B AT 6 32 22 DHAVA Rl DHAVS3 # Fk.
5% & 4N, P R WL DHAV2 S bk ™ o g
B 8 1% (K BB O, (A2 H R LA
DHAV-L 8 ] £ 3R 45 ikl 35 DHAV-3 75 147 ¥ 76 B
BIRLFE A T HT DHAVA I DHAVS3 i) fig
FHME M, 200 0T R EAE A BE . v Bk
LIy Je > ST G AR7 55 B 95 044 5 AT 38 B 2 A% ¢
HAY IV AR S G, S I 2k ) AR T E A
PR PR A I o A K o A TR 2R GA 1) VPL B VP3 R
P17 1 8] B2 ELISA J5 v HOEF X — AN i v 7L 1Y)
DHAV, 7t A T 2 ) % & F o I, 75 22 23 il if 47
DHAVH HI DHAV3 HTAK G W » #5531, B4
5. T E &% DHAVA Fil DHAV-3 4 /& ELISA
Sz W 732 v LA o bk ) J . HHI R WL % 7 T
HIF 5T R .

DHAV JE K41y 5 i 1F 8% RNA ( + ssRNA) , 7%
— AN K I 3 32 #E (Open Reading Frame, ORF) ,
Gl — 2% i 2249 MEIERA LTI Z R ED, & ] 1%
JEIN T & R ae Y . ORF 4 i 1) iX 4> %
T A s R, Rk VPO (VP2 FiI VP4
FIHTAA) W VP3.VPL 45 #4 8 (4 Al 2A.2B.2C.3A.3B,
3C.3D JE& M E 1. fE/N RNA J5 %5 1, VP1 fil VP3
SR G 0 = B2 B TS RO B B R e e h
FUAL R 2 W 0 25 P B M 1 2 ZE 4y, 2 H RTE A
3 IR T R e, AR HTSOK 1 i DHAVA
VP3 F1 DHAV-3 VP1 & [H 5 f 1] pET-32a ( +) J5U X

FaE A, RS 1 AUR 3 AL DHAV T 247 5 Ot
IR 2 2% 3k kL. A IPTG % S % ik, JF 5t H
i) HE H BEAT Western blot £l » #ff s 4 5 W 1
SRJG LA Al A 16 T 41 8 (@ ST T A N T #& ELISA
Rl 7 3%, TG 9 DHAVA FI DHAV-3 [ PRI Il 35
FASWBE T —E AR .

| O R NI R

L1 ##y
L1.1 f5&. B Bofk: 1 20 I & 2 bk

(DHAVH, CL) 3 Y1 F i 7 25 #k (DHAV 3, FX)
M pET32a( +) FRZEEEAE ML R ERB R &
W3 BT A% 77 ; pMD18-T-Vector- DH5a A2 BL21 (DE3)
AN B ORIE T Y TR A .
1.1.2  FE{f 7 F0{L 85 : Trizol Reagent & 7]« RNA
il 76 71 S M-MLV s 8 5% 5 ExTaq DNA 25 1§ . T4
DNA ligage [ 4 D) G 25 2900 B RIEFEY T
24 B A 7] ; AxyPrep plasmid Miniprep kit AxyPrep
DNA Gel Extract kit i § AXYGEN 2\ @ ; ELISA Fbr
By B 92 E Corning A ] ; HRP A5 C I FE PG IgG
EPHY IgG W B 3£ F KPL 2 ®); DHAVA il DHAV-
3 B B LT AN ST ) A B DR A A R
WA R o A Al e AR O L LA PCR A B
Eppendorf 2 ] ; HL UK A LUK A ) H Bio-RAD 2
7] ; Thermo Scientific Wellwash Versa ¥% i ¥l %W A
Thermo Fisher 2 & o
1.2 DHAVA VP3 i1 DHAV-3 VP1 &R @& K &R
BB E

Z I GenBank T % 5% B9 1S H % % DHAVA
VP3 SEAFI DHAV3 VP1 B B 1 1R 51 > vk Py
RS (R 1)

=z 13149

Table 1. Premers

Primer Sequences (5—37) Size/bp  Restriction site
VP3¥ AAGGGATCCGGAAAGAGAAARCCACG BamH 1
VP3R ATCGTCGACCTGATYATTGGTTGCCAT 714 Sal 1

VP1-F ATTGTCGACGGTGATTCCAATCAGCTTG Sal 1

VP1-R AGTCTCGAGTTCAATYTCCARATGGAG 720 Xho 1

$2IX DHAVH 1 DHAV=3 J5 & RNA, | ] VP3-
F/VP3R Fl VP1F/VP1-R 2| ¥4} 4 5 $#8 DHAVA

VP3 il DHAV3 VPI JEK . ¥ [Hi (1) PCR 7= 4, i
$ % pMDI18-T-Vector, 53 | 2 BamH 1/Sal 1 F1Sal 1/
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Xho T XUBG )% € A 19 FHPE 4L 7, % Bl /B T
FEAT P o H BamH 1/Sal T X 4] 55 40 it
ki PMDAVP3 Fl J5i 1% % ik 8 /& pET32a ( +) ,16C
e o, A DHS o JK 52 25 40 i, 2 O bz, &
BamH 1/Sal 1 XUHG V) % 58, FH IR 5 415K 4y 4 4
pETAVP3. ] Sal 1/Xho 1 XL ¥1] T 41 5t ki PMD-
3VP1 F1 pETAVP3, 16°C & # it &, ¥ 1k £ BL21
(DE3) &2 440 g, 8 HU50RE DNA, i BamH 1/Xho
TR UE S 2 IR W K BP0 Bl A TR
A B2 =00 s BA AV ve B iy 44 4 pETA VP3-3VPL .
1.3 pETAVP33VP1 WiFS K& . HFnaik
HFH P TR E T 37°C.200r/min §F % & 7 &
0D fH1X 3] 0.4 0.6, jf N IPTG 2 23k FE 4 1.0
mmol/L,37°C 200 r/min #47HF S KL, WEIER)G
ANTR] IS T FR) A s 8 5 ¢ B> 4°C 13800 x g 5 4
10 min, 23 5 B _F 3% #1350 3€ T SDS-PAGE (sodium
dodecyl sulfate polyacrylamide gel electrophoresis, SDS—
PAGE) 3 #r . 4K J5 #E4T Western blot, —#Ht 43 il 1l 4§
Bt DHAVA Al DHAV 3 FHPE 3% » — 51 BRI 44
Y (horse radish peroxidase, HRP) #7 ic H] 2 HT 1
IgG,DAB (3, 3’-diaminobenzidine, DAB) & 4. ¥ A
A LF 1 52 20 7 AT SDS-PAGE, H Uk 45 WU J5 IO Bt
JBEs 56 H W28 K U5 B SRR R N 4°C TV 1250
mmol /L] KCL WP 2 5 -10 min, ¥ HIWE G
i V)R PBS YEUR B UG TN B AT AR A, BEAT LR
Jii s A H OB & AU A ok, AR5 ] pHT. 4 PBS i
*ﬁ[]@ 3
1.4 [@#Z ELISA RETERERIRFENHTE
285 A0 0 0606 BEVE I g Al AL ) AR E IR
J&Z, HI 2k i a A e e I o SR 7 M i 2 i 1
SE PG PO I e TG AR L o 5 B g S R AR D B
FH A0 2% o K 2646 J5 ) DHAVA VP33 VPL H 4]
B K UdE 1 1041: 20412 40 Fl 12 80 2 2 5] § B »
{4 ELISA J¢ WA, 100uwL/fL; DHAVH 1 DHAV3
B 78 i 75 A0 B K 1 23 550 4 1250415100412 200 A1
1:400 %5 R 51 FF, - §1 HRP ARiC 95019 16, 1Y
FEOJL G 2K iz (3, 37, 5, 57 ~etramethyl benaidine,
TMB) Ji& )t 6, SRR 26 11 26 1k S N, EAT ] 42
ELISA Wl 5 » fify 5 Bt s A0 AL 375 1) o A AR IR B o 7
Al TAE &, K W 4R 32 43 DHAVA A
DHAV-3 [5G i 375 75 for £ T AR 5 #F T 3EAT W 4%
ELISA 5 # 52 [ BH PR I FAH (x £ 3, 50 b o 22,

xHARSERIME) o
1.5 &% ELISA (9S4 SR HME S 4R

i DHAVAVP33VPl 4] & A #l % 19 |
ELISA 8 93X 771 0 43 ) A% W0 105 0 005 0 i I 5 096
WAL ST 3 2 M 3 K L DHAV A L DHAV 3 25 [ 1 113 /%
B PR A3 R AR A 4 AN 5, 34T A8 XN W
I S5 % Bl # DHAVA Fil DHAV -3 4 Kk i
B AL TS, R A R 20d 0BT SR I, 6 % DHAV
TR LS o K DHAV 4 B I 2 ) b A
R DHAVA (200TCID,, /0.2 mL) fI DHAV-3
(200TCID,, /0. 2 mL) A & 4 % £ (200TCID,, /0. 2
mL) WA, S AR 30 min, B Ab B S 1) U3 R AR
A AR A B P L 97 7 30 4 o B I 4% P R AT BHL A0 5
W g o K DHAVA Al DHAV3 B L35 % 5 4 40
M1 2FF G5 15 LR R » AR 25 A 4 B £ s N 2% A AT
ELISA #3901, 4> % ] DHAVA F1 DHAV3 55 # 1 F1iK
1% (virus neutralization test, VIN) % Ho 2% f5 355 5 3347 0
SE o FHPT LA 1) AR AR A 5 4 DHAV A BH 4 1.
5 Uy DHAV3 FHPE LG RIS 43 B 1 103 » 4 A FF
AT S VK, W e AR S R CV % (coefficient
of variation, CV) (CV =s/x x100% ) »

1.6 [83% ELISA 5§ E 890 &

XTSI = A £ 1) 22 4 DHAV Z 4 B M3 A
1:10 £5 146 2 545 Lo B8 S5 2E AT ELISA Y€ » 73 5l
v SRR O LG5 A R B R FE ) P/N . DA P/N fE 24
YN AH N7 B £ 00t £ (lga) O 18 AR B> 3E 4T (9]
AL B, AR LT R y = b + 2, 2 P/N =2. 1 I, 7]
WA IIAS T A A B A% B/ Ol ELISA 35 % (ET,
ELISA titer) ; Fifix 22 3B 5 (19 ET 5%l (1gET)
h AR, B A LG M R B2 1) PN AR D A AR b dF
AT H BB K LT R y = by +a FA KR
Hors 1% 75 FE R A ALE FE R — OB B U ET AR
1 2k 5 #2, A i ELISA 2t (1gET) 5 P/N {H ¥
K Z A IgET =b (P/N) +a.

1.7 [83% ELISA 753% 5 fh 0K 38 A9 X Lt

(e R . FH RS 56 1) ity DA T B A ot RT3 A A
Ho 5 DHAVA o F1 56 LU A& 1 I3 54 s 5
DHAV-3 RN 56 L 3R L 62 fy o A 4G 117 2K
AL B S I RRORE O 12 2 FF AR A 2 £ £ LU A RS 4>
il 5 S 1% 2 (200E1D,, /0. 1 mL) V&4, % i 78
30 min, A 11 d WG, 45 AW 0RE B2 B F 5 RS T
PP g 0.2 mL/ . [F) IS H )42 ELISA J5 24
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T E SRR S PR 7 0 (R A A
1.8 &% ELISA A A8 A

X = E RS SR A DHAVA Fil DHAV3 4 K i
P P HEAT — IR g, RAE PSS 7410.14.21.28.35
142 d i3, JE 47 18] 3% ELISA I 5, 2 #7 S e
PO K. it DHAVA Fl DHAV3 —
M RS P U AR T R ) A R 2 ) A 3
5.7-10 F1 14 68 I AL » 43 85 M35 » ) 2 ELISA
SE 53 AT BRI 0 1) KA D

2 iR

2.1 F|HEFRIEFHK pETAVP33VP1 iy E
RT-PCR ¥ 4 3k 74 714bp f¥) DHAVA VP3 Fi
720bp 1) DHAV3 VPL H ) 4% i, 70 4l v [ =
pMD18-T # Ak, 8K J5 M € 17 48 N pET-32a ( +) 2k
A, 45 31 5 21 %34 JJURL pETA VP33VP1l. fi] BamH 1
Al Xho 1 JEAT XU V) 4 € » 28 B IR B B 1 v vk A )

(A)
EECR
o
74.1 kDa—> -
a S
£ 484 4

s 4% 4515 43 i AE 5900bp I 1434bp 2247, 5 T
RN ARAE 5 B0 45 2R 8 7= 40 N 75 1) R 5 52 A 42 1 A
2.2 SDS-PAGE } Western blot 4 #f

Xf 4R L e ) EAT SDSPAGE 43 #r, 45 R
ALy 7 74, 1kDa (1 H ¥ 8 F 4000, 5 IO K/
—HLLLE S G Sh RIAE R A EAUAEN
L R A7 A2 Ak (B 1A) s RB W w4 E
Faifh s U —4 74. 1kDa I A % (K 18) ,
5 H AW ARSEAT SDSPAGE H 3L I¥) 5 41 34 7= )
2 IR K /N — 35, R WY KCL 2 (8 45 & i vk i 7y
SRR H IR A .

Western blot 43 1 & B, 1% & 4 & 11 DHAV-
1VP33VP1 53941 DHAVA Hl DHAV3 FH 4 ifiL 3575 45
Rk AN (B 2) , R ELE A HH R U5k
RN PE. FIiE DHAVAVP3 &4 % 15 DHAV3
BF P 1 C A X e B (P ) - ik () DHAV3VPL
FAE A S DHAVA A i3 e A8 R N (]
W)

(B}

74.1 kDa ——

B1ARFSHETEAREZENMMEEEAMA L

Figure 1. Protein expression analysis under different inducing times and purification of recombinant protein. A is Protein expression
analysis under different inducing times. M, Protein Marker; lane 1 -4, Sediment of pET- VP3-3VPI transformed BL21 ( After
induced 5h,4h,3h and 2h respectively) ; lane 5 -8, Supernatant of pET- VP3-3VP1 transformed BL21 (After induced 5h,4h,3h

and 2h, respectively) . B is purification of recombinant protein. Lane 1, Purified recombinant protein; M, Protein Marker.

2.3 1 DHAVH #1 DHAV-3 }i{k Y a8 3% ELISA
=B & 4 8 TE

2858 A1 o3 o B VR i AN 1 FE A B IR R R
H 0.4 mg/mL. [a] 4 ELISA J7 Bl 56 45 R & W],
DHAVAVP33VP1 & 41 (14045 58k 10 ng/mL, i
TEAE 1:200 R BE S, ODgy, 9 1.0 2247, H P/N {4
s ERE SR AR (3R 2) o MOTRATH 52 PO IS e
WHE A 10 wg/mL, L3 & B AEHCh 1: 200,
FECAE 1Y 32 4 DHAVA Fil DHAV 3 [ % 1S ifiL 375 » 75
Ttk AR 45 08 N B AT 1) B ELISA 52 o X 28 404

gl A B, FE T B BOR AR HEZE Bl =
0.329.5=0.017.x +3s =0. 38, K I FAT4E 0. 38 1k
4 DHAV B I3 1) BB, 75 21 (7] $% ELISA A %€ bk
e BEARF AL FEA BIAE OD o (i 5 FIPE 0D 5 {8 (19 HE AR
(P/N) KT 85T 2.1 H 0D {5 KT 0.38 35 1)
B 75 U0 S B A (I 3) o
2.4 [E#% ELISA p%5 R HURAMNESEMAR
AT SR 45 2R Sk s I T R 1 2T
B 3 LB a5 2 0k B 2R R A 0 A R
A A 7R TR TS O P AT 25 5 TR e K
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74.1 kDa—s o s
N —35
B —25
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& 2. FTiEF=4H) Western blot 4 7

Figure 2. western blot analysis of recombinant protein. A is
Western blot of recombinant protein with DHAV-. M, Protein
Marker; lane 1, Purified recombinant protein;2: pET32a ( +)
vector control. B is Western blot of recombinant protein with
DHAV-3. M, Protein Marker;1:pET-32a( +) vector control;

lane 2, Purified recombinant protein.

WG 978 S A5 TG AT X S N5 BE AR 56 45 L R W] DHAV-
1VP33VP1 BH P 13 H G4 DHAVA A1 DHAV 3 #§
S BELF0, T AN BE O 8 15 BH . AR 56 Pr 2 AL

FR 1) 2 ELISA J7 v 1) B0 vk 8 W) S v T b Rt 3
(% 3), a4 ELISA J53: 5 DHAVA fl DHAV3
R 1 AH OC R £ 4 ) 4 0.993 F1 0.984., A M
TR0 &5 L3R P O T I bR AR e R e KR
5.42% 85 /NN 1.2% o 15 53 LT A28 5 2R AR AL /N
AHRIFES .
2.5 MEFHMBE—HRBRENE ET E&FENE
o

xof S B 55 ) 4% 1) 22 4y DHAVA F1 DHAV3 —
i B2 I3 2R AT AW S IR AT AR DG VE 2 A &5 R o
(B 4) , M55 R BN 0.93, 3 W] 37 () F 50 i 37 FE
mn L — BB FE ET (H 1) br fE B 2 )7 72 R H R0 2
%1
2.6 [8]#% ELISA 752 50 6 B9 3 Lt
I DA I3 FET RS 38 PR A it kg a6 A ot R 508 70 36 A
mh o 56 FH I A R 56 E AT AR I, X 7 DHAVA A
DHAV-3 FH 2 i 35 A1 3 ) B9 P 1l v » Pt 57 i ()
$: ELISA J7 i AT A0, Bb 58 7 Bl 7 925 1 75 45 2R
e R B0 4G Y DHAV A B (L5 30 473, BH A
%l 55.56% , 0] $ ELISA V= i DHAVA [ 2
M35 A 32 4y B AS HY 2 0 59.26% » 1y A 77 VA 1)
FFE %N 96.3% ; th ARG 4G th DHAV3 FH % 1fi
38 4y, BHPEKY %k 61.29% , [A] 82 ELISA ¥4
DHAV3 BHYEMLIE 4 40 4y, FHPEAS %0 64.52% ,
PIRH JIE R G %0 96. TT% (£ 4) .

R2. MEMMBRETIERENHRE (0D, E)

Table 2. ELISA for detecting the optimum work concentration of antigen and serum

Serum Coating concentration of DHAV-4VP33VP1/ (wg/mL) P/N Ratio of serum

dilution 20 pg 10 pg 5.0 pg 2.5 pg 20 pg 10 pg 5.0 pg 2.5 pg
P 1.47 1.541 1.282 1.197 0.994 0.985 0.951 0.944

1:50 2.297 2.353 2.824 2.52 2,43 2,42 2.445 2.342
N 0.64 0.655 0.454 0.475 0.409 0.407 0.389 0.403
P 1.17 1.241 1.082 0.997 0.934 0.95 0.931 0.904

1:100 1.976 2.121 2.505 2.335 2.371 2.442 2.444 2.385
N 0.592 0.585 0.412 0.417 0.394 0.389 0.381 0.379
P 1.001 0.999 0.941 0.952 0.885 0.897 0.686 0.727

1:200 1.804 1.836 2.599 2.674 2.521 2.492 2.006 2.054
N 0.555 0.544 0.322 0.326 0.321 0.316 0.312 0.314
P 0.781 0.795 0.784 0.776 0.743 0.751 0.719 0.7

1:400 2.311 2.5 2.497 2.528 2.702 2.781 2.247 3.256
N 0.338 0.318 0.314 0.307 0.275 0.27 0.32 0.215
P 0.737 0.741 0.743 0.721 0.705 0.694 0.698 0.682

1: 800 2.96 3.14 2.635 3.094 3.439 2.991 3.061 3.248
N 0.249 0.236 0.282 0.233 0.205 0.232 0.228 0.21
P 0.721 0.636 0.656 0.642 0.682 0.687 0.676 0.651

1: 1600 4.168 3.212 3.139 3.163 4.012 4.294 3.397 3.321
N 0.173 0.198 0.209 0.203 0.17 0.16 0.199 0.196
P 0.582 0.598 0.542 0.563 0.521 0.509 0.417 0.397

1:3200 2.645 2.706 2.061 1.996 2.658 2.447 2.527 2.335
N 0.22 0.221 0.263 0.282 0.196 0.208 0.165 0.17
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1 5 9 13

3. DHAV [B %

17 21 25 29
Sample

mi%& OD, E5 %

Figure 3. ELISA for detecting 32 negative sera against DHAV.
6.0r
3. BE4iX 18 (DHAVA f1 DHAV-3 [R 1405 55| Bt
. so0l R=0.93
Table 3. Sensitivity test :
4.5+
(Positive serum of DHAV- and DHAV3) o
= 4.0t o +
Positive serum of DHAVH Positive serum of DHAV 3 35+ * *
Sample 3.0
ELISA VN ELISA VN ad
25 ) ! . )
1 256 59.7 256 54.7 3 4 5 6 7
2 512 102. 4 512 121. 4 PIN
3 512 124. 6 256 46.8 '
l 2R kv
4 1024 222.9 512 142.5 B4 EEAE&TREMRY
5 1024 181.0 512 131.8 Figure 4. Establishment of the regression equation.
# 4. ELISA A 59 ik 56 th ¢
Table 4. Comparision of ELISA with VN
Detection results of DHAVH Detection results of DHAV-3
Method
ELISA VN ELISA VN
Sample total 54 54 62 62
No. of positive sera 32 30 40 38
Positive detection rate 59.26% 55.56% 64.52% 61.29%
No. of co—positive sera 30 38
No. of co-negative sera 22 21
Rate of coincidence 96. 30% 95.16%
Coincidence detection rate = [(No. of co-positive sera + No. of co-negative sera) /Sample total] x 100%
2.7 [@$% ELISA 75 3% i) i A WG i 52 0D g {9 0. 424 (L 6) .

] 4% ELISA K3l 25 B W7, 3 H 8 A s 17 B 5
PO B AR T8 1R 384 0 s B U5 e 44 3% i B
i, & 7 H i BE YR B oK P 2838 I S5, 10 B
W IS BE YR P AR AR B8 K Y, ELISA K 3 3 24 B v (1
5) o FERSL I )35 ELISA J7 v K0 2 i o 0% i
AN T IS R) BE 1R R it R AT A 000 5 L7 A A AT 23 #T
gh W], PR AR R R T d PR AR UK, OD g 1l
Jy0.702; 14 d B BT AR K ik B 85 5, OD s, 4
1.224:21 d A7 BE LR 45 48 O BT AR 7K1 OD oo 1H A
1.178:;28 d W HUATF4f T B, 42 d B PRk F T~ %

3 itig

YT 3T DHAVA F1 DHAV 3 %} 37 Wb i f% 19
fi 5 AR 5 75 /T e i @ o7 ) DHAVA R %
ELISA Jj % fl DHAV3 [i] 4%z ELISA J7 ¥ JE 4l
HEAT T W90 AL 375 Y 1) R ZE PR IR R R s . &
1159 2238 DHAVA VP1 fl DHAV-3 VP1 3 [H 1) 5 B
Rk, KB Yy, HE W T B8 5 DHAVA fil DHAV3
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5. SERSEIRMIKE K E

Figure 5. Growth and decline of maternal antibody in duckings.
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6. KiERHERERMIKERKARE
Figure 6. Growth and decline of antibody after immunized with

inactivaed vaccine.
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Indirect ELISA for simultaneous detection of antibodies
against duck hepatitis A type 1 and 3 viruses

Yuyao Zhang'?, Xiuli Ma®>" , Bing Huang’, Yufeng Li*, Kexiang Yu’, Jianliang Li',
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Cunxia Liu”, Hongyu Han , Yanshun Cui
' College of Animal Science & Veterinary Medicine, Shandong Agricultural University, Taian 271018, Shandong Province,
China

*Institute of Poultry Science, Shandong Academy of Agricultural Sciences, Jinan 250023, Shandong Province, China

Abstract: [Objective] To simultaneously detect antibodies against Duck hepatitis A type 1 (DHAV-) and type 3
(DHAV-3) viruses, we developed an indirect enzyme-inked immunosobent assay (ELISA) with bacterially expressed
recombinant viral protein as antigen in Escherichia coli. [Methods] We amplified the fulldength VP3 gene of DHAVH
and the fulldength VP1 gene of DHAV-3 through reverse transcription-polymerase chain reaction (RT-PCR) and then
cloned them into pET-32a expression vector, designated as pET-d VP3-3VP1l. The fusion protein DHAV-1VP33VP1
expressed correctly and was subsequently used to develop an indirect ELISA assay. [Results] DHAV-VP3-3VP1 fusion
protein expressed in BL21 (DE3) cells following induction by Isopropyl-beta-D-l -thiogalactopyranoside (IPTG). The
expressed protein was very antigenic and reactive to virus-specific antibodies in western blot assay. The optimal working
concentration for coating antigen was 1. 0 g per well and the working concentration of serum samples was 1:200 dilution
and the cut-off value that distinguished the positive from negative serum samples was 0D, =0.38. [Conclusion] The
ELISA method based on the prokaryotic expression of VP3 (DHAV-) and VPl proteins (DHAV-3) can be used
effectively for the clinical detection antibodies against DHAV- and DHAV 3.

Keywords: Duck hepatitis A virus type 1, Duck hepatitis A virus type 3, VP1 gene, VP3 gene, expression
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