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1 : [BHY DUH RIS IE L9535 (novel duck reovirus, NDRV ) NPO3 #k oB JE K A HF 53 % %, JEA%F AR R
ﬁEﬂC AT MR AN NDRV oB & 1, MW TN R BEitts%, [(Fix] %XX@@@J%EEWJ%?EE*I
pET-32a-0B #% L K/ #1 i BL21 (DE3) 2SN, /7 IPTG iR RIBELM oB (roB) HH . WA A,
SDS-PAGE 43 roB i [ IR IX 1§ &L o i — 2L F M His o5 % 8 B 2403850 G0 EIE WP Y roB 4R R 4T 25 FUZE 4l
b, I LIAiLE #Y roB mm@mmﬁﬁmm ELISA #:ill )5 . [Z 8] 7F 0.5 mmol-L ' IPTG, 16 C & {FF
B 1200, BRSSP IS H AR, roB B A AT MR IAKOF W35 & . SDS-PAGE 43 #T i
78 4L ) roB 2 M 45 = T 90%, 4 F i 204 60 kDa, Western blot 45 3 7k, 4lifb Y roB £ 11 7] 15 His bR 48 H78 B
POMAKE SR OB 5 T 1% 1 HE S A A B2 ELISA #0005 3% i, NDRV BHPE L% (19 ODyso {20 175, 35 8 T %1
W7 99 7% ( Muscovy duck reovirus, MDRV ) FI1 &8 /N 5% 7 ( Muscovy duck-origin goose parvovirus, MDGPV ) 4 X}
T3 5 PH R UL TS ( ODyso ¥9/hF 0.3 ). Western blot A1 ELISA 25 K0, 4lifb)5 1Y roB & H B8 B 10 5E 5 1 1) I R
M, (4] MR 50 IPTG 155, MIES T NDRV oB &AM B R RXIER, Rl TIZEA
IR, 306 1A 38 S B T RE 5 AR SO AT, 9T K NDRV [l HT A ELISA 6 IU50) £ 2558 T 4 LAl
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Abstract: [Objective] The soluble 6B of novel duck reovirus (NDRV) was obtained with optimized prokaryotic expression
for effective disease detection and control. [Method] The recombinant plasmid pET-32a-oB identified by double digestion
was transformed into Escherichia coli BL21(DE3) competent cells. IPTG was used to induce the expression of recombinant 6B
(roB). After ultrasonic crushing, the supernatant and precipitate were analyzed by SDS-PAGE. The roB in the supernatant was
then purified by a His-tag protein purification kit to establish an indirect ELISA for the viral detection. [Result] Under the
conditions of 0.5 mmol-L™" IPTG and induction at 16 ‘C for 12 h, the roB was detected in the supernatant with significantly
improved expression. The SDS-PAGE analysis showed the purity of roB to be higher than 90%, and the molecular weight
approximately 60 kDa. The purified protein specifically reacted with His-tag monoclonal antibody as shown by western blot.

The ODys, of the NDRV positive serum tested by the indirect ELISA was 1.75, which was much higher than that of positive
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sera from Muscovy duck reovirus and Muscovy duck goose parvovirus. The OD45, of MDRV and MDGPV positive sera were

both less than 0.3. A strong specific reactivity of the purified roB was confirmed by both western blot and ELISA.

[ Conclusion] The optimized prokaryotic expression conditions of NDRV 6B protein established in this study applied low

temperature and IPTG concentration to successfully induce the soluble NDRV 6B protein that overcame the previously existing

bottleneck for the functional and application studies. The secured soluble roB would lead to the future development of NDRV

serum antibody ELISA kit.

Key words: novel duck reovirus; oB gene; prokaryotic expression; protein purification
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[0 58 = Y B BUHS 0F i 900 7 (novel duck
reovirus, NDRV ) & 1 E & [ /K & 7=l 19 55 20 i 2
— R G A I AS RO H 1 SR B L
FREERR S . BN BE . o 78 T i I 5 T
2005 4E7E TR H B R B A B, %R Y & AR G A
PN 5 0 7 IR EE AT L, NDRV A 3270
BT, ALY TR | R RNG  PEBR ARG BRI AN
SFRAGFOKE . MAEENAEEICHE, &R
Hi/N, JET %2, NDRV 5 H A & 7 91
2B T KB FF ( Reoviridae ) 1E W5 9K 2
J& (Orthoreovirus ), +&— % JC % I /Y XU BE RNA JK
7, HAMZKTEEH . NDRV JE H 41415 10 AL
BE RNA F B, JL4ufid 10 Fpab & A 4 FhaEL5 &
1. NDRV oB Z& 1 1E 6 2 Sh 452 19 32 B 4>
FEITE AR L R rh 0 R AR 5 [RIEE, PR3
AR R S T R R GE R, AE S LR A B
SEpE AT R EEAE AT Ui AR
Ji& 1 M5 % NDRV XX bk oB # [ 4 i 2L 14 72
FEZ pET-32a (+) JFA%FRIAEIAG 41k BL21 (DE3),
37 CHMTH/FRIE, RIWIPTG LW E N 025,
0.50. 0.75. 1.00. 1.25. 1.50 mmol-L"', &4l oB 7%
ERSERAVEOR TSI W & = A =P 0]
NDRV XX ¥ oB & [ 4 it 55 X 1) % 7%+ iE 47 1718
b, IR AR IS (1% 5 P E BT S B & pET-32a (+) %
&tk BL21 (DE3) #4755, &Mtk
VS E] . IPTG ¥ B AN S 5 4 oB & F A
E LR E X Kk . E %" K NDRY
DH13 ¥ oB #E A 43 5l v & % pET-32a (+) F pET-
30a (+) FARd T EAZRE, RIIPTG W N
1 mmol'L "', 37 C ¥ 5h, MifhoB&E I EEL
SRR R AETE . B %" % NDRV SD19/6201 #
[ S3 FE[H BE ke % pET-32a (+) #Akrh, B4 Tk
1k BL21 (DE3) ¥EATR % 1k, &K M IPTG & ¥k
9 1mmol'L"', 37 Ci%S 2. 4. 6. 8h, FE4l oBHE
M EE AR IRIE R R 205, BPHEY UK
S3FEH i pE ZE pCold 1 AR AT R RIL, K

IPTG YK i J9 0.5 mmol-L ' B}, JEit & 23 CiES
18h, BZE 16 CiHEF24h, EAH oB HEH WY FEPS
AL A 193 U 7E BL21 (DE3) shkik . iy
¥ NDRV ZJOOMEE oB 3 A 3T [ % pET-28-SUMO #k
& J5 %% 4t BL21 (DE3) # 17 Ji % &k, KM EA
oB A FEUAMKIE KL, FRFRE R, H
R FAE SCIF 5538 1 oB SER IS Tl . 3 e R A% R
R FEERBRE TSI TR EHEAEAE
PER) SUMO H, VAKPLAL IPTG W | 75 E A1
55 1 (8] 5 7 EL B3 K B SE 8 NDRV oB & M AR E
AP ME IR, HARAG A v I 1 oB B Mk EE G
LAWY A 4] Hilf NDRV oB %5 178 KT i %
KRG T B MR NIE A RE, XF oB HAER
LV RIR e S L U EPSE 81 R €178/ 273
) 4 7] 150 ] S 52 X NDRV NPO3 ¥k oB & [ # 1] ¥
PEFRIL, A TR BB KB S8 (IPTG %
BE L E IR R ), B2 oB & Al PERIA W
WEHE AN, AT H MR IA M NDRV oB #H 1,
RWFSE oB B 5 1 1A B AE AT EE ST NDRV I
ke Iy vk AR A o A

1 #HH57%

1.1 EZREHR

NDRV NPO3 ¥ Fl it #% 3% ik # K pET-32a-c (+)

FH A A AL B 2 B B 0 R A 9T T 3 s 7 5T
FUOMEAE s KB AT BL21 (DE3) 852 540 i 1 [
XY ARG R F; DL10 000 DNA Marker ,
BRG0P VTG Bam H T A1 Sal 1WA EAY TR (K
%) ARAF; ANEERMAMEIG A AE T AE
W (L) BemAaBRA s BBk 3R U A
FIIRIE A SR8 IR B 2 | Biie il B 98 =4
YR A BR A F) 5 IPTG Ml His br 28 85 1 26161850 &
WA R RAEY RGBT His b 55
Pk iy B I = 8 A W) H R A PR R 5 IRDye”
800CW 1L =E471/M B 1gG g H LI-COR 22 7] ; NDRV [H
P AR M s . Y P % IR B (muscovy duck
reovirus, MDRV ) . 7 05 5 & 20 /N 5 #  (muscovy
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duck-origin goose parvovirus, MDGPV ) . 715 4ff /N f5
7 (muscovy duck parvovirus, MDPV ) 18 %5 i %% /N

ZEG )% 5 (short beak and dwarfism syndrome viruse,

SBDSV ) 14 B4 IfiL 775 347 F A 45 Al B 2 B i A0
B AF 5 BT sh W0 0 B A 58 b0 DR AF 5 BT 1gG ik
(HRP #7 i ) W B Kirkegaard & Perry Laboratories
/NI
1.2 EH R pET-32a-0B IR SEEILE

M % GenBank % 3% ) NDRV NPO3 kk SIGMA B
(oB) #HFEFH (GQ888710.1), @it Primer-BLAST
TELRBETT 1 X5 F 94 NDRV 0B 2K . 5|9 H
ATAY TR (LE) BROBARAAE, TR :
32a-6B-F: 5'- CGGGATCCGAGGTGCGTGTGCCAAA
CTT-3' ( FRIZH BamH 1 BEVINI LS ), 32a-0B-R: 5-
ACGCGTCGACTTACCACCTACACTCCAGGAAGG -
3" (FRIZE R Sal T VI ) o LAJR B RNA SH L
M, RT-PCRY" # oB %t K I v B 2 pET-32a-c (+)
JEA R R AR T, 9 HE T 4 TR pET-32a-0B, Jfil
1t BREE VI (BamH 1 1 Sal 1) XL A1 5
Xof T AH ORI TS
1.3 roB ERRIEEZHNRASABESH

$5 % 5 TE A 1Y T 20 5k pET-32a-0B 554k K AT
A BL21 (DE3) /&Z 5400, A& RHitk LB F
B 37 C ¥ 57 . PRHC— A PR I 3 A 2 2N Pk
LB 5323, 37 °C 5595 Z 1R ODgg [ 1% 0.6 AF, il
A IPTG (49 £ 43 %124 0.3, 0.5 . 0.7 mmol-L ),
16 CiFHFE12h (537 CEF 4h). FFEREEMW
B 12000 r'min_' .05 min, 7 F3; Wi PBS &
B, MRS EL, 0 L MYLEE . SDS-
PAGE 43#1 16 5ULE T roB R H AR IAH I .
14 roBEBANAGUELEE

FH His A28 8 1 44k 00 &0 Bis Wb i) roB &
H kT 4tk . F ] SDS-PAGE 43 M7 44k J 1Y roB &
FR 4R ;s DL/NER BT His bR B s BESTAR (1:5000)
—4i, LhIRDye” 800CW 1124t/ 1gG (1:10000)
b=, it western blot %5 roB 8 A9 K R
1.5 (83 ELISA 8 5 5L

PLafifb 5 (1) roB & FE A B8, UL NDRV
FHPE IS (3% NDRV ML ) —30, DL HRP 45
PCIZEYURS 1eG (1:5000) S 90, R 0 2 ik
X} ELISA AR ZR Pt iE (4. 20 1. 0.5,
025, 0.125 pgrmL ") FIMLIFHBERE (1:200, 1:400.,
1:800, 1:1600) #EATHEAL, DhPHE ML OD,so/F 14
ML ODys I K HLAEL I 2 roB 8 1 1 fre e 1l ik 13
LR 1) J5 3 s FRFE , R 57 NDRV L ¥ Bt 44 ] 42

ELISA ) J5 ¥ . FH 2 57 19 8] 42 ELISA J5 ¥ 46 I
MDRV. MDGPV. MDPV #1 SBDSV [H4: 751 ifi 37 -

2 ZRE5oH

2.1 FLAFRKI pET-32a-0B L E
1 41 JiT kL pET-32a-0B JH BR il 1 9 UI #f§ BamH 1
Hl Sal | BEU) %28, )7~ 1) 38 2o B R IE P Tk 43
Mro @i En, ARG A 24w, W
pET-32a 4547 ( K/INZ43 5900 bp ) Fl oB H:[H F B 4545
(1104 bp), S B RK/N—3 (K1), T4
Bk pET-32a-0B M7 4 45 R W, oB HEH E# 1
A pET-32a-c (+) #fkrh. EHUIFTN 34 e 45 R 35 3%
B, BTN 4 okl pET-32a-6B,

M 1 2 3

10 000 bp
7000 bp — Se00bp
4000 bp
2 000 bp
1000 bp — 1104bp

500 bp

250 bp

M: DNA 4 ¥ Jfi & 4r 7 DL10 000; 1: HAJFiki pET-32a-0B ¥ XU D)
P 2: pET-32a (+) ZF#fk; 3. HALFRL pET-32a-0B.
M: DL 10 000 DNA marker; 1: double digestion products of recombinant
plasmid pET-32a-6B; 2: pET-32a (+) vector; 3: recombinant plasmid pET-
32a-0B.

1 EHRHR pET-32a-0B NEBLI L E
Fig. | Identification of recombinant plasmid pET-32a-cB by

double digestion

22 roB EEMERTIER AN ST

% 5 1E #0195 4 5ORL pET-32a-0B %% 1k BL21
(DE3) /& Z & 40 i, hn A IPTG %} & 4 B pET-32a-
oB/BL21(DE3) #1715 5 # ik . SDS-PAGE 43 #7 4%
SR, LB PO A& MK E 0.5 mmol-L Y
IPTG. 16 C 5% 12 h B, #7550 LI WA DITERE
i ¥ 7E 60 kDa Ab B H (1 5545, 5 B R/ — 3
(F2), RELEMSMT roB & A AE S SL B4 ]
BRIk,
2.3 roB EHRIA LK Western blot £

R R T MR 2 His AR 2 A 2l k5] & Ak
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M 1 2 3 (a) M 1 (b) M 1
180 kDa— | 180 kDa—
— ] 180 kDa—
1(3)8 tga 130 kDa 130 kDa~—
a— 100 kDa— 100 kDa—| @
70 kDa— (g 70 kDa— el
- — 60 kDa —60 kDa — 60 kDa
55 kDa— 55 kDa— o 55 kDa— —
40 kDa— 40 kDa— 40 kDa— w
-
35 kDa—, 35 kDa— 35kDa— W
25 kDa— 25 kDa— 25 kDa— =

M: BEAF S FHRERAE: 1. 24 3 A~E S5 M pET-32a-
oB/BL21(DE3) JL¥E A1 L i W; 3: pET-32a-cB/BL21(DE3) Zfi#4) .

M: protein marker; 1-2: precipitate and supernatant of induced pET-32a-
oB/BL21(DE3); 3: pET-32a-6B/BL21(DE3) lysate.

El2 roB ZH SDS-PAGE £7E
Fig. 2 Identification of r6B by SDS-PAGE

5, R m AR HMER (& 3a).
FIFH western blot 2 E 4lifb 5 1) roB FEH, —Pi M/ MR
P His R4S B TEREHLIA, — 4N IRDye® 800CW Il1°F
PUNR 1gG. 25 R WoR, 1E 60 kDa Ab Hi BRSSP 2571
(& 3b), FLHHALIERY roB & HA B SO bk
2.4 [E)$E ELISA #3555/
i I 7 MR A TR AT, Y4 roB B AR E N
0.125 pg-mL ', Il 375 7 B B O 1:400 I, BHPE I 35
OD, 5o/ BT I 37 ODyso 19 HEAR e K, 3 BB I 14 i

M: EEAFSFRERE: 1. 460 B &H.
M: protein marker; 1: purified roB.

[ 3 SDS-PAGE (a) #1Westernblot (b) H#i&h{tAIroB EH
Fig. 3 Analysis of purified r6B protein by SDS-PAGE(a) and
western blot(b)

£ 9 Wk BE Sl 0.125 pgemL ', IV 09 B AR A R E N
1:400 (6 1), Ay E 7 T A0 2 09 i 7% + NDRV
PUpAR By ) 2 ELISA K J7 vk o % 5 #: %F NDRV .
MDRV., MDGPV. MDPV #1 SBDSV FH {4 % 1 IfiL 75
HEATREI , 45 5 575 NDRV P4 I35 OD,so 1525034
fi & 1.75, 1M MDRV, MDGPV., MDPV 1 SBDSV
FFPE 1ML 7% ODyso B2 A AIME 4 /N T 03 (K1 4), £
FI 4L Y roB # 1 8 A7 1) 18] 42 ELISA #1575 B
B R E

*1 SERREEREMMERRERMML

Table 1 Optimized concentration for coating antigen and dilution of serum
i . P AR
1L 375 A R A Concentration of coating antigen/(ug'mLil)
Dilution times of serum

4 2 1 0.5 0.25 0.125
P 1 3 1.717 1.783 1.697 1.699 1.478 1.778
1:200 BH P 1M i 0.158 0.171 0.177 0.178 0.165 0.163
P/N 10.867 10.427 9.588 9.545 8.958 10.908
IoE 4 i 37 1.15 1.129 1.152 1.157 1.019 1.473
1:400 9 1 i 37 0.116 0.12 0.115 0.117 0.107 0.114
P/N 9.914 9.408 10.017 9.889 9.523 12.921
B I3 0.737 0.774 0.745 0.684 0.615 0.809
1:800 [EREAINGE] 0.098 0.089 0.085 0.086 0.087 0.081
P/N 7.520 8.697 8.765 7.953 7.069 9.988
IoE 4 i 37 0.445 0.47 0.434 0.458 0.378 0.465
1:1600 9 1 i 37 0.086 0.08 0.074 0.074 0.066 0.073
P/N 5.174 5.875 5.865 6.189 5.727 6.370
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ALY Positive serum
E 4 (8% ELISA MR MO
Fig. 4 Specificity of the indirect ELISA

3 L4k

2005 4, FEARE . WA SR A 1) 0 R
RE T — MBI, IR SR 32 BEARRAE TR
FROU S i 5 R5E . 2009 4F, Bk 1 45 X A £ 5
JEREL R A B B0 3 bR R EAT T RIS, LR
45 5 A T MDRV FI & W59 B (avian reovirus,
ARV, BOCREZ00% 5 U5 & S — BB 1 & T i
H 20124, BRI Y T AW, W
ARG E] ARV F1 MDRV %2R 2H DL K S3 356 (] i
FTTHext, i — 20 o 120 Tk I i 90 25 Bk IE IR
i A B R T TR O g A 7. NDRV st 5
JUE DT 41 ) B e R G, R S S Ak R At e Uk
Yu, NDRV BEYs &1 AR K BB %, & k3
M5, 2h /K& FRAE b AL T R &P HK.

K FF R A% R 3k R G AT AR BE A 2 T K
R R e S 1 5, Ok FA AR SR Y R
i, SRR A NSRS, 28GR T A
W ARG FF T h ik SR, BA LY
P 1 R 4 AR 1R DL AT R S A, T R s
20 AR A R 29 K R B Rk &R G 1 G
R, HATHFIE R, E4LE A E KA E R
P TRV R FRAR . 1E A IERIE S &0
FEZ N AR A . KIRESREEELAEAMN
IR R P A . IR T, A
) BB ORI, 2 IRBE T B IR, Bk 3
2R E A RER D Fe, @ R E AN
PRI G, A AR, Ak e] s v A
R,

NDRV oB % |1 /& 44 B # /b A e 1 EZ
PEHFBERE S T RIBTR R AL, IR I 2E 2 WY
WEREN . CHMREN, KB EEERER
Gih oB & Z M RE A8 e, — e RE LEm
T AR N2 W R N A . X LG 37 °C i A
oB #H A Lk X s AR A 16 C
AT, DEWMRT oBEAMAIEME, BET

37 °C % 1FF oB & H LA IR JE X 3Rk 1 H AR R
Bl BRARERTE S AMESL, IRWREE IPTG t 2 fe ik 24
FEATIEHERIA R SCHEN FE . IRIRIE IPTG n 4 H5 2K
HA NS E AT S & RN h P, dhnidEThE
iR A SO RES & 3.V & S VR IR RN | F= W e
PO i i R g i 2%, HLatifb s s g SR B %
SR, AT AT roB 2R FI 1R ELISA U8
PUIE, EsAE A Aifb R m R e, HHEAE
B s R R TR e E Rt
FE— 5 PR b B AR T ) 5 60 1 Bt i Y B ] 28
AR

ZE TR, ARWFS A T H 4 R pET-32a-
oB, FFil i (KIR AR B IPTG A% S 40F, B ks
LT NDRV oB & 76 R AT I I A ik R G0 b iy n]
WL, 4tk T B E A roB, il SDS-
PAGE Fil Western blot %85 , 4lifb )5 1Y roB & H 7 T
Wk 60 kDa, FFAWMIZER; Liaifb/s i oB A
YE P R 7 T FF A NDRV i 3 BT 4 7 [7]
12 ELISA 5k . ABF5E N oB & 1515 F Ml i A B4R
FHRFSY, DL K37 NDRV L 2% 86 0 7 ik 4244t 7 9
|pig- SN
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