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( , 2008)
B
1
1.1
1.1.1 E. coli DH5a
BL21(DE3)plsS )
Pet21a PONNV RNA2 cDNA

RNA2-PMD18T

1.1.2
: LA-Taq DNA T4, DNA

DL-2000 DNAMarker Premixed Protein

Marker ( ) ;

Axygen; PageRuler Unstained
Protein Ladder Fermentas
: PCR  (Bio-Rad); Duo flow
(BIO-RAD); LGJ-10C (
); IY92-2D (
) (
); (BIO-RAD);
(BIO-RAD);
(Thermo)
1.2
1.2.1 PONNV

(KF841612), Primer Premier 5.0

His :
(NYQf0001e): 5°-CATATGGTACGCAAAGGTGAG-
3, (NYQrl1014He): 5’-AAGCTTAGTGGT
GGTGGTGGTGGTGGTTTTCCGAGTCAACCCT-3’

C )

1.2.2
,  RNA2-PMDI8T
, PCR : 10<LA-Taq buffer 2.5uL,
(10pumol/L)  1pL, LA-Taq DNA
1U, dNTP (10mmol/L) 2uL, 1uL,
17.3uL. PCR :94°C 4min; 94°C
Imin, 50—55°C Imin (6 ,
1°C), 72°C Imin; 94°C Imin, 51°C
72°C Imin, 24 ; 72°C
1% )
2.5ulL ,
16°C

1min,

10min

Axygen
2.1pL SolutionI  0.4uL PMD-18T
DH5Sox ,

PCR

Pet21a , Ndel  Hind 111
His Pet-21a
RNA2-Pet21a,
DH5a , PCR

1.2.3 RNA2-
Pet21a BL21(DE3)plsS,
LB ,
OD =0.5—0.6, ImL

, IPTG
0.5h 1h 2h 3h 4h 5h , 10000g

2min, PBS , 10000g
ImL Lysis Buffer (50mmol/L NaH,PO,-2H,0,
300mmol/L NaCl, 10mmol/L Iminazole), S

37°C

Immol/L,

2min

1 400W, 58/, Ss, Smin,
4°C, 10000g 20min, ,
1><SDS , 10min, 10000g

Imin 15% SDS-PAGE ,
1.2.4 1L
10000r/min 10min , lg
10mL BufferA ( 1% TritionX-100,
2mmol/LEDTA) , 3
4°C, 10000r/min, 10min,
BufferB (300mmol/L NacCl,

50mmol/L NaH,PO,-2H,0, 5mmol/L Iminazole, 2mmol/L
Urea, pH 7.4) 3,
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Washl buffer (500mmol/L NaCl, 4 5h , , 15%
20mmol/L Iminazole, 20mmol PB, 8mol/L Urea) , SDS-PAGE
20min, 4°C, 10000r/min 10min, , 37kDa ,
0.22um , Sh
Bio-Scale Mini profanity IMAC (D
, LC-ESI-MS ,
1.2.5 BioWorks SEQUEST ,
( , 2008; , 2010), -ISQAVLPAGTGTDGYVVVDATIVPDLLPR-

, -LILLCVGNNTDVVNVSVLC R- -FAGNAGTPAGWEFR-
-QILLPVGTVCTR-4

PBS (A) (B) ©) « 2),
pH(D) ,
4 ,
1 400 L
1.06pg/ul 4mL
12h
10000g 10min, 1>=<PBS R
1 BL21(DE3)plsS
#1 E.ZHE HEMRHERS 7}($§§Mﬁ . Fig.1 Expression of recombinant capsid protein in E. coli
Tab.l Refolding factors and levels of recombinant protein BL21(DE3)plsS
M: ; L IPTG 32—
A(mol/L)  B(mollL)  C(°C) D(pH) 7: 0.5h 1h 2h 3h 4h 5h (
1 0.05 0.8 4.0 7.0 )
2 0.1 1.2 16.0 8.0
3 0.15 1.6 30.0 9.0 2.3
4 0.2 2.0 37.0 10.0 >
, SDS-PAGE
2 5 >98%( 3)
12h R s 1><PBS
2.1 >
RNA2-PMDI18T R NYQf0001e 2, ,
NYQrl1014He 10170p B3 A,B,C,D,, 4°C, PBS
, 1kb ) 0.05mol/L, 0.8mol/L,pH 7
Hind 111  Nde 1 , 424pg,
Pet-21a, T7 73.08ug, 17.24%
C His s B>D>A>C,
> pH, PBS
2.2 3,
RNA2-Pet21a 37°C F ,
OD =0.5—0.6, IPTG s

Immol/L, R 0 05 1 2 3 B>D>C>A
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2
Fig.2 Mass spectrum verified the recombinant capsid protein
a b ¢ d R
koa M 1 2 L@ EXHBRERH
2000 = = Tab.2  Analysis of orthogonal test
==
| ——
50.0 u— A B C D (ng)
40.0 | S— 1 1 1 1 1 73.08
- 2 1 2 2 2 68.81
300 3 1 3 3 3 72.62
4 1 4 4 4 70.77
-
25.0 5 2 1 2 3 72.93
20.0 . 6 2 2 1 4 65.31
7 2 3 4 1 71.57
8 2 4 3 2 67.61
150 9 3 1 3 4 70.11
g 10 3 2 4 3 70.59
11 3 3 1 2 70.62
3 SDS-PAGE 12 3 4 2 1 71.49
Fig.3 SDS-PAGE analysis of purified recombinant protein 13 4 ! 4 1 72.17
M. 1. 14 4 2 3 2 70.50
’ T 15 4 3 2 3 71.28
3 16 4 4 1 4 68.59
1 71.32 72.07 69.40 71.66
. 2 . .
(Nodav1radae) 69.36 68.80 71.13 71.28
) 3 70.70 71.52 70.21 71.18
o (diphanodavirus) 4 7064 6962 7128 6937
B (Betanodavirus)( 5 1.96 3.27 1.88 2.29
2011), B 3
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Tab.3  Analysis of variance for orthogonal test ( . 2001: . 2008) ’
F F
PBS 8.17 3 054  3.49 4 ’
28.73 3 1.90 3.49 1 ’
9.15 3 0.60 3.49 3 ’
pH 14.32 3 0.95 3.49 2
60.38 12 B ,
SDS-PAGE
4 B ,
; , B
, ( , 2005; , 2010)
(Hegde et al, 2002) , B
, RdRp 4
B ) ; B,
, ; , pH,
PBS
AB,CDy, 4°C , PBS
) 0.05mol/L, 0.8mol/L,pH 7
(2005) (Epinephlus coioides) ,
(orange-spotted nervous necrosis virus, OGNNYV) 17.24%,
pet32a , B ,
BL21(DE3), 55.3kDa , ,
(2010) (Epinephelus akaara) ,
(RGNNV) (MCP)
, 44.5kDa
Tanaka (2001) (Epinephelus
septemfasciatus Thunberg)[3 MCP , 2008. (Paralichthys olivaceus)
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’ 69%—88% 78.5% ©1D - 2000
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EXPRESSION AND REFOLDING OPTIMIZATION OF RECOMBINANT CAPSID
PROTEIN OF BETANODAVIRUS ISOLATED FROM PARALICHTHYS OLIVACEUS

JIANG Yan-Ran', ZHANG Yi-Chen', LIU Yi-Chen', GENG Xu-Yun?, SUN Jin-Sheng' 2

(1. Tianjin Key Laboratory of Animal and Plant Resistance, College of Life Science, Tianjin Normal University, Tianjin 300387, China;
2. Tianjin Aquatic Animal Infectious Disease Control and Prevention Center, Tianjin 300221, China)

Abstract

proofreading deficiency of RdRp may lead to mutation that could infect many economic fish species and cause viral

Betanodavirus replicated their genome with RNA dependent RNA polymerase (RdRp). However, the

nervous necrosis. In this study, an expression vector was constructed for the capsid protein (CP) of a betanodavirus
infecting Paralichthys olivaceus; a His Tag for purification of recombined CP was introduced to the C termini by primer
designing; product was separated and verified by SDS-PAGE and mass spectrum analysis, and the refolding conditions
were optimized in orthogonal experiments. Results show that the 4 peptide segments of recombined CP reoccurred in mass
spectrum. The production of purified product per liter could reach 36mg, the optimum concentrations of urea and PBS
(phosphate buffer solution) in refolding buffer for recombined CP were 0.8mol/L and 0.05mol/L, respectively. The
outcome of this study would help develop effective products for the detection and defense against betanodavirus.

Key words Paralichthys olivaceus; Betanodavirus;

recombinant expression; optimization of refolding
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