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ORF( : GU109280), 1.2
R EhV99BI1-Trx 1.2.1 EhV-99B1
EhV-Trx TIANGEN ,
pBS-Trx
, 25ul ( ddH,0 5.5ul, Taq
(Pichia pastoris) 12.5ul, Sul, F R 1ul) PCR,
, : 95C 3min, 95°C 30s, 55C 60s,
, 72°C 90s, 30 ,72°C 7min PCR
( , 2003); 1% TIANGEN DNA
’ , ’ 1.2.2 pMD19-T-EhV99B1-Trx
pPICIK- DNA : PCR pMD19-T
EhV-Trx, EhV-Trx
GS115 ’ ’ 10ul : PCR 4pl,
Ehv-Trx 1ul, T, DNA ligest solution I 5pul, 16C 16h
E. coli
, EhV-Trx Top10,
( 3 ) (Sambrook et al, 2001) 10l T
’ 200l )
30min, 42°C 90s, 2min 800ul
LB (1% , 0.5% , 1% NaCl, pH
1 7.0) ,37C 1h 200l
( 0.lmg/ml) LB
11 (1% , 0.5% , 1% NaCl, pH 7.0,
1.1.1 pMD19-T Taq DNA
40pl 20mg/ml X-gal 4ul 200mg/ml
T4 DNA EcoR T Not©T ppr), 8000r/min 1min,
TaKaRa , DNA 200l ( ), 3770
TIANGEN , 12h
Topl0 GSI115 pPICOK 1.2.3 pMD19-T-EhV99B1-Trx
) ( 0.lmg/ml) LB (
1% , 0.5% , 1% NaCl, pH 7.0), 37C
1.1.2 Primer Premier 5.0 12h TIANGEN
PrimerSelect PCR , , 1%
Trx-F: 5'-CGGAATT PCR ,
CATCTTTATAATCGCACC-3' ( EcoR I 20ul : 10><H buffer 2ul, 0.1% BSA 2ul, EcoR
), Trx-R: 5'-CCAGCGGCCGCTTAA I 1ul, Not I 1pl, 10ul, ddH,0 4pl, 37°C
ATTGACTCA-3’ ( Not I ); 3.5h, 1% ;
pPIC9K : 5’AOX: 5'-GACTGGTTCC
AATTGACAAGC-3'  3'AOX: 5-GGCAAATGGCAT  1.2.4
TCTGACAT-3'; A-FACTOR: 5'-TACTATTGCCAGCA TIANGEN pMDI19-T-
TTGCTGC-3' 3'-AO0X: 5-GGCAAATGGCATTCTG EhV99B1-Trx pPICIK, EcoR
ACAT-3' I Notl pMD19-T-EhV99B1-Trx



5 : (Coccolithovirus) (Trx) (Pichia pastoris) 907
pPIC9K , TIANGEN , 690nm Imin 1
DNA , T, DNA (0D) ,
ligest solution I ( 9
10ul : 4ul, pPIC9K Iul, Ty
DNA ligest solution I 5pl, 16°C 16h); 2.1 T
TOP10, , PCR Trx-F  Trx-R pBS-Trx
; (pPICI9K- 591bp DNA (
EhV99BI1-Trx) Sac I 1), DNA
GS115 , GS115 ; pMD19-T , T (pMD19T-EhV99B1-
MD ( 13.4g/L Trx) ( 2
0.4mg/L 20g/L ), 30°C 2.2 pPIC9K-EhV99B1-Trx
2—3d, G418 (0 T pPIC9K
0.5 1.0 2.0 3.0 4.0mg/ml) , EcoR 1 Not I , ,
PCR : PCR . DNA pPICYK-
, 20ul , EhV99B1-Trx
100°C 10min, ; 10ul PCR , 3 3
, pPIC9K (5'AO0X  3'AOX; bp PCR
A-FACTOR  3'-A0X) PCR , 1500
95°C 3min, 95°C 30s, 50°C 60s, 72°C 90s, SHERE ,
30 , 72°C 7min PCR 1% 500 591bp
1.25 100
(GS115/pPIC19K-EhV99BI1-
1 EhV-99BI-Trx
Trx) (GS115/pPICI9K) PCR )
25ml BMGY( 10g/L 20g/L Fig.1 The PCR product of Trx in
1mol 13.4g/L 0.4mg/L pBS-EhV99B1-Trx plasmid
1% ) . 30°C, 200r/min ‘M 100bp  DNA 123 G418
EhV99B1  Trx PCR
ODgpo = 2.0—6.0; 2000r/min Smin
, 20ml BMMY ( 10g/L M 1 M 2 3
20g/L Imol 13.4g/L bp
23130
0.4mg/L 0.5% ) 4361 MD
2322
, 30°C, 200r/min ; Oh 1500 )
24h 48h  72h 1.0ml, 4°C, 12000r/min 591 200ul
500
10min, -20C ; SDS- G418
PAGE 0 05 1.0
1.2.6 2 2.0 3.0 4.0mg/ml
(DTT) Trx ,  DTT Trx PMDIOT-ERVO9BI-Trx _ YPD :
Fig.2 The identification of recombi- 30°C 3d
A B A B nant plasmid pMD19T-EhV99B1-Trx in
, B , E. coli TOP10 positive colonies G418
| 1 :M;  A-Hind III DNA , 1
’ 690nm 000w pMDI9T-EhV99B1-Trx, M>
50mmol/L TrissHCl (pH 7.5),  1gobp DNA P G418
Immol/L (EDTA) 0.17mmol/L , pMD19T-EhV99B1-Trx 3 4.0 mg/ml
2.33umol DTT 2mmol/L PCR )
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G418 M1 M 2 3 4 25.8kDa
4.0 bp EhV-Trx
mg/ml  YPD 23130 22.1kDa , GPS2.1
4361 bp
, 30°C 2027 1500 , EhV-99B1-Trx , ,
3d, 591
500
100 2.5 EhV99B1-Trx
4 R 3 DTT Trx A B
pPIC9K  GS115/pPICIK-EhV99B1-Trx
(5'AOX1 Fig.3 The identification of 690nm 1min 1
, ) recombinant plasmid
YAOXI; o-Fac- Gg115/pPICOK-ERVO9BI-Trx in ob , ¢ 3,
tor 3'AO0X1) P. pastoris EhV99B1-Trx
pcr ‘M1 A-HindIIDNA 1
pPIC9K-EhV99B1-Trx, M, 030 —o— RFERDT ERV-Trx
’ 100bp  DNA 2 §, 025 —o— REGREE EV-Trx
pPIC9K-EhV99B1-Trx .3 s
« ) PCR .4 sall ﬁjﬁ‘n 0.20
pPICOK- pPIC9K-EhV99B1-Trx & 0415
0
EhV99B1-Trx GS115 F{Qg* 0.104
&l
& 0.05
2.4 CQ;° 6 . . . . . ‘
GS115/pPIC9K-EhV99B1-Trx 0 5 10 15 20 25 30
, Oh 24h 48h  72h B318)/min
R SDS-PAGE , 5 EhV99BI1-Trx
4 Mut* 24h Fig.5 The reaction active of recombinant EnV99B1-Trx

kDa

200

45
31
89
- B
215 3
4 EhV99B1-Trx SDS-PAGE

Fig.4 SDS-PAGE analysis of expressed recombinant
EhV-99B1-Trx
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3
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, EhV99B1-Trx
, EhV99B1-Trx
Trx 12kDa,
104 110 Trx
Trx1 Trx2, Trxl s
Trx2 (Gelhaye et al, 2005; Zhou et
al, 2007) Trxl 5 B 4 o
B a
CGPC B, o,
R Trx Trx
E. coli ,
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EXPRESSION AND ACTIVITY ANALYSIS OF THIOREDOXIN (Trx) FROM MARINE
COCCOLITHOPHORID EMILIANIA HUXLEYI VIRUS IN PICHIA PASTORIS

CAlYi-Qin, ZHANG Zhi-Lan, LUO Bang-Bin, LIU Jing-Wen
(College of Bio-Engineering, Jimei University, Xiamen, 361021)

Abstract
bonds of protein (convert SOS to 2 SH) and thereby mitigate the allergenicity of food. Emiliania huxleyi virus (EhV) is the

Thioredoxin (Trx), a small molecule ubiquitous multifunctional acidic protein, was found to reduce disulfide

first virus containing Trx gene reported. Here the gene of EhV-Trx was amplified from the recombinant plasid of
pBS-EhV99BI1-Trx by PCR. Ehv-Trx gene was inserted yeast expression vector pPIC9K to construct recombinant expres-
sion plasmid pPIC9K-EhV99B1-Trx. After sequencing, the recombinant expression plasmid was transformed into Pichia
pastoris GS115 by electroporation method. The recombinant protein EnV99B1-Trx reduction activity was detected. The
results showed that: the open-reading frame (ORF) of EhV99B1-Trx encoded a protein of 197 amino acids; the recombi-
nant EhV99B1-Trx was successfully induced expression in P. pastoris GS115 and the target protein molecular mass was
about 27.8kDa; as found for other proteins with intramolecular disulfide bonds, insulin were reduced specifically by the
recombinant EhV99BI1-Trx and the treated product was relatively stable, which indicated that the EhV99B1-Trx, as a new
kind of thioredoxin, do have the potential in food safety areas.

Key words Emiliania huxleyi virus (EhV), Thioredoxin (Trx),
analysis

Pichia pastoris, Secreted expression, Activity



