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Preferential expression of WSSV-VP37 peptide in E. coli
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ABSTRACT The expression levels of proteins in Escherichia coli appear to be preferential
for some special codons. In order to enhance the expression level, we designed a partial se-
quence of the WSSV-VP37 gene based on the codons of E. coli so that its expression level
would be optimized. The optimized VP37 fragment was ligated to the expression vector pBAD/glI-
IA. Then the resulted recombinant pBAD/gIIIA-VP37p' was transformed into E. coli Top10 and the
cells were induced by I.-arabinose. SDS-PAGE analysis showed that the content of VP37p’ constituted
40. 5% of the total proteins. Compared with the wild type recombinant pBAD/gIIIA-VP37p, the ex-
pression level of the optimized recombinant VP37p’ (40.5% of the total proteins) was significantly
higher than that of the wild type VP37p (6. 5% of the total proteins).
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X WSSV AT iR % AL Fe v R H BEASWSEHTHR, MBS s Rma i B (Lo etal.  1996;

HR B R 24 R 8 (30871942) (3 #F 47 b % T (200803012) , B % B A5 Ll A 52 T 8 (2006CB101801) ME R BH A X B i B E
(2006 AA100312) 4 Jm} %% BY

* BiAEH . E-mail;liugh@ysfri. ac. cn

W H #1:2010-07-02; #5352 H#:2010-07-22

FEH G MAH985-), B L5, EERFAY R R FAEYEHR . E-mail: noddevil4949@163. com, Tel; (0532) 85823062



%M : E IS . WSSV-VP37 /N RTE K 4T B b i i & B3R 38 97

Yang et al. 2001; Tsaietal. 2004; Lietal. 2007),

EHREEAR EEEARFRESRLAE T IBHBBRHNEERT. IR XE, WSSV HHE g EEA
T EH RGD 4ifish B THAMB A RBEARBRZEN RIS, B WSSV ik % rf LIELE WSSV
By B3 2 (Huang ez al.  2002)., VP37 2 WSSV BEWEMER. ITFERENIFEC LR T VP37
MR A S AL R I — S HAE A, W VP37 IR Pt R I T LA 28 WSSV j@& 4t 3 2 (Huang
etal. 2002; Liuetal. 2009; Wuetal. 2005) 338 T5M: k5 i 42 Hb gk = Py S22 3 B 613

KPS REEN BRI MNERAFEB FHAREE. VP37 W—Ha BB T2 KB ARE NS
BF, A KB ST ANEER AR P SRR BRENER . 3 FEAE R RB RS E 5
EFEBE TR T ECGURES 2005 HHA B L WBRSCY K ERERFLF, DIARIRBERENEN.

J T WG WSSV IR IR Tk FIF & B Bl A il 7], AR BP9 38l T VP37 ) — B B, I M KB AP
FERFMEEAT SR VP37 IERHR B, AL EEEBRANSIE VP37 R BEEERA 7w M
BB T ERRRBIE FERRIE LT, A VP37 KTIREBT AT T 24t .

1 #elmrEE

1.1 ##

Fik Ak pBAD/GIIIA HA LI EHAF:; KBHFFE Toplo BZSHMMM B TIANGEN 2 H]; Pyrobest
Taq DNA B-A5 8 .rTag DNA & 8 555 2 BRAHXT 73 F i B (DNA Marker DL2000,.DL15000) P K& 4 2K
BAREBRH REE AN BRI EN YIS Xhol, HindIIl 1§ § MBI /A #]; T4 DNA Ligase I FIbat 24
ANF] L-PTRLARE S5 A Marker I F B4 TAY TRAE; FOB/NMERA ZW A Omega A ],

1.2 A

1.2.1 1B & & % & -F 6kt

% VP37 &7 55 MM AT 5 (4daa~99%aa) FAEFE hitp://geua. schoedl. de/, IR 8 FE LR B 8K
BHFFIR I KR BITHMER., £F 50 WM A £ FD TS E, B LY AR Xhol
HindlIl, ¥EiHFRFH R ERESEY AR HTERE SR, BUUEMREREHEK R VP37,
1.2.2 pBAD/gIIIA-VP37p'#h &4

KA RS FIMNERNAREAESAEATEEEN LB ERE THEEE 50ug/mD , 12h 5P H
WEREEE Iml IR S LB B34 ,37°C (200 r/min) 15 55t K. B ISR SRWERY RIEFR, B S5ml &
W B pMD18-T-VP37p’ i #. (Omega F P /NI F &), IR NV BE Xhol, HindIIl % pMD18-T-
VP37p’ kLA K pBAD/gIIIA kL gt 47 SR .

KB 72 4 25 Bt B B o i TED e ik 5, A T, DNA POGH S i S MY 8 B, A Bn
E. coli Topl0 BZ A4, NESHEAFTHEEMNEMPPGERTRE, BB E Iml LB sk, 37°C (200 r/
min) £ FF %, HEATH & PCROSUES ) K 7 %5
1.2.3 E4#H4k pBAD/glIIA-VP37p' ¢ % &

BB SRR 1ml B3R 24K 1 2 100 8 F 10ml Féf () LB HRE(FATEER S0pg/mbD H,37CHR
U5 B 35 28 X B0 KW (ODgo =0. 5~0. 6), /11 0. 02% L-Pal {18, 355 # ik 5h.
1.2.4 %k *## SDS-PAGE ¥ %

BiESE R 10 000g B0 Tmin J&, WA B, T 1ml 246% O B (K 247 B &, B 75 B (200W,
FRHFE 1s, [AFE 28) ,3min J5,4°C .10 000g B0 Smin, S Uk 4 EIEWAPLRE , SDS-PAGE & 4+ 17 .
1.2.5 Western-Blot £, % fPik k£ & 4

KA 12% SDS-PAGE 5. Ik FH BB EAEES PVDF B E, HEEA®K (% BSALCHMHLRE,
TBS-T ¥ EMA 1+ 10 000 F B HRP-His iR, 37°CHF 2h, kG DAB B AR BR &KW .
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1.2.6 REZGNEFTHH

% H Bradford H % (Bradford 1997), IAMFEAEZEANEAFRGE. SEHAENARKLEEA LT
B AE ,4r 50 EAE 1.2.10ug pBAD/gUIA-VP37p B 4 B4 B & (AR L6 E S &9 pBAD/gIIIA-VP37p #
17 SDS-PAGE, R ] Gel-pro Analyzer %431 B B WEAHN & &,

2 &#R

2.1 VP37p ESI4H

VP37p 53 19 K #T B 4 2 2 oh 26 4R 0 0 A0 BT o MRS K Bl FF B8 0 2B S F 00T, FE L R R e B B 1S
TR IF IV B KR AT B AR 2 B ARG 51 5 B A RF S A 1 OBTR

ATGAGACGTCAAGTTGAAGCTGCATTATATGAAGCAATATCCAAAAAGAAAGAAAAGG  Wild-type ¥4 %
ATGCGTCGTCAGGTTGAAGCAGCACTGTATGAAGCAATTTCAAAGAAGAAAGAGAAA  Optimized 1k &
M R R OV E A A L YE A I S K K K _E K | Aminoacid B
CCATAAAGGCATTCGATGAGCTCATACAAGAAAGAGGTGATGAAATTACACCTITGACT  Wild-type B4
GCCATTAAAGCATTTGATGAACTGATTCAGGAACGTGGTGATGAAATTACCCCGCTGACC  Optimized 1t 4k &
A T KA FD EL I QE R GD EI T P L T] Amnoacid A&

ACAATGCAGTATGAAGAGTGGGTAAACCGTACAATAACTCCCTCATTG Wild-type B A
ACCATGCAGTATGAAGAATGGGTTATTCGTACCATTACCCCGTCACTG Optimized 1L 5
I MQ YE E W V NRT 1 TP S LJ| Amino acid 5 &

B 1 VP37p BF4: B K Ak 5 P 5 R b
Fig.1 Comparison of the original and the codon-optimized VP37p gene

2.2 EMA#FHE pBAD/gIIA-VPITp' B 5

MW AR B pMD18-T-VP37p' FORL, 34 F DU B 4, 28 196 BB b v vk i W J5 & BL7E 2 500bp B 7,
100bp 5 250bp Z [l & A — 44 7 517 (B 2) .

M. DNA 4y F & 45 # DL2000; 1~ 3.
pBAD/glIIA-VP37p B #% PCR %5
Lane M: DNA marker DI.2000; Lane 1~
3: pBAD/gIIIA-VP37p’ colony PCR
K 3 pBAD/glIIA-VP37p'Hi 7% PCR X EE S
Fig, 3 Identification of pBAD/gIIIA-
VP37p’ with colony PCR

M: DNA 4+ 7845 % DL15 000; 1. pMDI8-T-VP37p B 5 ; 2. pBAD/gIIIA-VP37p’
B Y1/ Lane M: DNA marker DL15 000; Lane 1; pMD18-T-VP37p’ after digestion;
Lane 2: pBAD/glIIA-VP37p’ after digestion
E 2 pMDI18-T-VP37p ki K pBAD/gIIIA-VP37p' Bk %

Xhol / Hind1T1 X B 471 4% B
Fig. 2 Digested pMDI18-T-VP37p’ and pBAD/gllIA-VP37p’ with Xhol / HindIII

AR R R T Iml Jréf a9 LB R R AP IR, LM% PCRE T, VRS2 H
FBR/ANRZT0bp 2 (E3) s Xhol 5 Hind NI EE VT EAH B )S , B 54, 1kbi A B B A270bpy B iy
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FECE 2D, AT 4 58 b s KE S BH . ¥ H 40 Bk
BEREFEDAFRBEGWT, WFERERS5ER
it a2, B B3P 5T 3 1 BB 07 A E |
WARKBMNE, RERBHERE, AEOLFIE
i, B AR HE R A AL .

2.3 VP37p' EERIZEZTYHY SDS-PAGE 43 #7

BB S AR ERETBAEEE . EOE, AR E
WP #EAT SDS-PAGE sk, AARFE 7 B R B AE
R GREREFFEOERENE 1 KX DR
12kD e 4 7 4000 . 5 B9 B 12kD A (8 4D,
P12 M AR AR 0 B & .

2.4 HHE SR Western-Blot 3% # il

A HRP-His it A S8 5 HH 5 8 PVDF #4E
4,DAB R M5 F 12kD 4bF 1 M B 8% (B 5,
AR 5E K VP37p Rk =Y .

2.5 REBZAWSESW

#R4E Bradford 2 H ¥ W 2 & L & SDS-PAGE
454 Gel-Pro Analyzer {4, 18 %] VP37p 5 VP37p’
HHEA S BEAWNEES IR 6.5%.40.5% (A
6),

3 iwtig

1E WSSV IRHEE Y, VP37 Bl THRBHW —
MEEMNEAQWHA —THETH RGD (K,

M R.G.D 3 MEFEMRA K (Huang ez al.

M: BEFE /N5 T8 Marker; 1. pBAD/gIIIA 25 Fidrif & £
;2. pBAD/gIIIA-VP37p' sk 5 & I ¥ ; 3. pBAD/gIIIA-
VP37p ¥R 17 ;4. pBAD/gIIIA-VP37p’ 8 541 I 14 (F %
R EME 5. pBAD/GIIIA-VP37p' K% S A M1k, 6.
pBAD/gIITA =5 [ 7 if5 5 1 1 44
Lane 1. Total soluble proteins of E. coli pBAD/gIIIA after
induction; Lane 2;: Total soluble proteins of E. coli pBAD/
gIIIA-VP37p’ before induction; Lane 3; Total soluble pro-
teins of E. coli pBAD/glIIA-VP37p’ after induction; Lane
M: Protein molecular weight marker; Lane 4: Total inclusion
body of E. coli pBAD/gIIIA after induction (arrow shows
VP37p protein); Lane 5: Total inclusion body of E. coli
pBAD/QIIIA-VP37p’ before induction; Lane 6: Total inclu-
sion body of E. coli pBAD/gIIIA-VP37p’ after induction

Bl 4 VP37p'BEEFFIK YK SDS-PAGE %3

Fig.4 SDS-PAGE analysis of
pBAD/gIIA-VP37p expressed in E. coli

2002; i

wn

2008), RGD &—MAifust R E A P A S S REOXEZEOIRINO &, FRMER, EFEXZRTRE
WFFE A BY R T, HEMH A fUAE WSSV R g F At BB P i 5 T Z 9 A (Ruoslahti ez al.  1986). Wu %
(2005) 1 Tsai 4§ (2006) #4177 WSSV — R ISR [ HUA 0 F AR5, & K 2 30R9 41 B & (3 B 35 AT LA
FELE WSSV B 178, Hirp 4 VP37;Liang £ (2005 AR XM VP37 R EX IR 4 S EEHE H; Liu
& (2006) TIKFF LT VPI7T HEA IR THEHBRESOE, B RLEREN, VP37 & RGD {1 &
B 55 MNEEMESGWMIFAI AN IIREXE(FEFR), HLIKE VP3Tp' W ERAT=Y, NIRATF B HAE
WSSV By A i 16 T 42 it 0 B 2L A

AR, ENFHEEXERREIN SR EEEEWHEIEMN (Qan ecal.  2006), ERXBITFEERA,
Frdm 52 B S R IR A, KIEFEX AR REHEFWRZEEOARRE. FHBE AR
RFEHMEAMRE, TUEIBERE R EMEAL QIKRES  20052; kTS  2004; =FWE
2005), Han 48 (2010) @& SR F R T AN —FF B BE KA KBAAT B+ 00 3R 28, B S 1S F DLk
B/ GCEHEBMBMN,WMEILE. Wang 5 (201000, B F AL AU AT LIJE 2 B 2 1K, B F
TR E S REBNBR.

VP37 (ORF1050) &4 843 M HER, HiY 281 MEFEB (Huang et al.  2002; XIKESE 2005b) ,H
BRGDE A ALEAE 31~33 EEMAL., EARMT, RIEHATHI 55 M EER. & T RGDEEM S, &
VP37p B 55 MRAIERR T . 1 AGA SRS EBRM S, ATA HBKSEZER 3 1,CTC. TTA. TTG 48K 5%
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1~3. VP37p Wl ES, R ESH R 1.2 10, (F L REWE
F1);54~6: VP37p Wik S, LRSI HIH 1.2, 10pg (kR B #Y
EHE) s M: HE /N8 Marker

Lane 1~3: Inclusion body of VP37p applied with 1, 2, 10ug of protein

M: BgR/p4r T & Marker;
1. VP3Tp' B R ULIEH I B 1 45 3R
Lane 1. pBAD/gIIIA-VP37p’ protein;

. . indicates target protein) ; Lane 4~6: Inclusion body of VP37p’
Lane M: Protein molecular weight marker (arrow indicates target protein) ane nclusion body o 37p

B 5 VP37p' &ikF=H M Western Blotting Z5 38
Lane M: Protein molecular weight marker

Fig.5 Western Blotting analysis of Bl 6 SDS-PAGE 4474 VP37p di%i & B 447
- Z 0 a
pBAD/gIIIA-VP37p' inclusion body P

applied with 1, 2, 10ug of protein (arrow indicates target protein);

Fig. 6 SDS-PAGE analysis of the relative content of recombinant VP37p'
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