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Lactose-induced expression of envelope protein VP28 gene of white
spot syndrome virus ( WSSV) in recombinant Escherichia coli BL21
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2. College of Food Science, South China Agriculture University, Guangzhou 510642, China)

Abstract: This paper reported the expression of envelope protein VP28 of white spot syndrome virus ( WSSV) in recombinant Esche-
richia coli BL21 by using lactose as inducer. The results indicated that lactose could induce foreign protein expression and enhance cell
growth during the induction period. The study showed that expression of VP28 fusion protein was up to 97. 36 mg+L ™" with the lactose
concentration of 8 g+L ™" and the optimal fermentation condition of 12 hours. In order to reduce the cultivation cost, the whey was used
as alternative to lactose as carbon source and inducer for VP28 expression. The results showed that expression of VP28 fusion protein
was up to 86. 24 mg-L " with the whey concentration of 10 g-L~" and the optimal fermentation condition of 13 hours.
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1.1 EETEHR
BEAX AR URBE D VP28 TREFH A
B Etyed, 153 WA Escherichia coli BL21, H
KB pET-32a-VP28-BI21
1.2 Exg
ISR LA JER 5, My B E R 10
gL', RS gL', NaCl10 g-L™', ¥ H
BAHYIKRH 100 pg-mL™', pH{EN 6.5,
KEERENFARES gL', BARHES ¢
‘L', NaCl10 g-L"', BEM 10 g-L ™',
L3 #HFEHE
L3.1 BFiEiL 20 pL A KMGHTE BL21 H
RS 3 ~4 mL FrigEd, 30C, 120«
min RIS 24 h, ZGBEWBRIEAR, 30CH

F*, 24 h [Pk e 7% B34 50 mL Fp F G SRR
250 mL = £, ¥ 120 remin~', 37CHRIE
KSR, fERFF#H,

1.3.2 KB KRR T 5% KR
BEMPIRA 50 mL KB FREA 250 mL =AK
#1, 120 r-min~', 37°CHHEREEF 14 h,

1.3.3 ARESRMESEE  AHEIPTCH
FLBEN ik VP28 YL IH, FREE6 h J553 5% m
IPTG FILBHA 2Rk, B IPTG Z¥KE K 1 mmol-
L™, FUBZWKIEN0.68 g-L™', EREELH, 4
BIBEEHEAT SDS-PAGE HLIKKI

1.3.4 RFEKENFFREOER  EREEH
FEPSFBMEEE. MW, LB ERKR
(£1), kE6 hFAHM 1 ~5 HABEMERE R
0.68 g-L ' ILBHA S Kk, EREELEK, UFEN
BRI, HRHIRIA VP28 BEECKME W, H
FH 6. T YRS AR, FFUABEMILE,

1 FNTEARENEBIERE
Tab.1 Cultural media with different carbon sources

#H51 BT

tesl group culture media

1 RS

2 KWL +5 gL WEMH
3 KBS R +10 gL B4
4 REEHFRAE +5 gL H il
5
6
7

REEHFE +10 gL Hi
REEHFRIE +5 L7 I
REEHSRHE +10 gL FUK

1.3.5 FUBHENBERESREEMENESR
HBREN  EEREENFEPBIEmMGE, 8, 10,
12 114 g-L™ FLBEME RERIE RS, LB ot
Fik VP28 B HHIE W,

1.3.6  FLHEMAE NP RIE FHIHE B3 E R
Fixwkm  HBAER (LSRN T4%) A
WK A4 T, 3000 remin™', B0 10 min, B |
Wl FH IR R 100 gL W R, TER
BERESRA R INEL R, (LU 2
H6, 8, 10f12gL™"; EREHEFENFEMO g
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M
99.7 kDa

b 66.2 kDa

bues 43.0 kDa

31.0 kDa

20.1 kDa

B 1 RREFEIRIESRAE SDS-PAGE 4745
MBS FREQ matker; 1. IPTC 4 2. AHESR
Fig. 1 SDS-PAGE analysis of VP28 envelop protein from
recombinant E. coli induced with IPTG
and lactose, respectively
M. protein ladder; 1. IPTG induced; 2. lactose induced
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B 35 B W JE 5 B ODo FOME, fENBIRA:
YrRMTER; R Bradford B E KB EARS
B; B L5ERSEAR S SRENINE, XA
RAETE MK LE LE B2 SDS-PAGE B Ik)58E
1 Bio-RaGelDoc2000 $EH: IR RS E .

2 RS0

2.1 AEFSANEERE
S+BIEHN 1 mmol-L ™" TPTG #1 2 mmol -L ™' 2L 1§
HEMHENERZGTERELABEANRER, HTE
B% 12 h B HEAT SDS-PAGE MLk M4, GR WA
1, IBEEREFNERRIEAR AN RIBR
5 PTG #{ilo
2.2 FEKEESRIEHRME
SHERBEFEPRINARROH G, H
. FURHERBIR, EARNIEST, BRI

K = Ha%
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Fig.2 Effect of different carbon sources on the

growth of recombinant E. coli

BT atT. HiRKsE (B2, £2) TH, T
#55 pET-32a-VP28-BI21 LM S gL' A8 (58
6 41) FAIN10 g-L-' Il (7 4) MEEREP
AEREMEAEKER, 4458 0.1736 0. 1794
h™', HE 7 AfERmEKEZNER,
M & ZE BRI 2 ATERBE6 h 5, B
HRKES, HE3 TH, FUBERREKE SR
g, HiASRAEL VP28 BHNELBVER
FHBERE RN, R, HMERRIELHE
AAMARINBIRLA, EHLAGRN 10 g-L " FUBE 5%
TP R E® o T VAR N AR R
BREEATHNEAMNERL. Bk, wEUIHEE
AR B RE, e, @SR (A
4), EARRMEEFRED, AEERNREN KBS
FER VP EAARABEES THELAHY,
L& 2 FE 4 AT AHERT, ARIBIRE &R BERE R
b H A R 5 R 8 2 AR BOE f 3 A
VP28 K 753 7 JHP B0 B ARk R A B 3 i Sk R
fERMSR. FHik, EAFEENRBERENY
HHRIEEAESHNEORENERN,

%2 EAKBHHE pET-32a-VP28-BL21 ZEREIER B L& KiEE
Tab.2 Specific growth rate of recombinant E. coli in different cultural media

JEFR L 7 test group 1

2 3 4 5 6 7

HAK#EHE u (h™') specific growth rate 0. 1253

0.0907 0.0872 0.1196 0.1579 0.1736  0.1794
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3 ARBIEX VP28 HHFERAEME
Fig.3 Expression of VP28 from recombinant E. coli

by using different carbon sources

H4 REKFEHERESD VP28 BEERERK
Fig.4 VP28 yield coefficient of recombinant E. coli

by using different carbon sources

#3 EAXFHANE pET-32a-VP28-BL21 ZERF MR EHIEFE DAL EKEE
Tab.3 Specific growth rate of recombinant E. coli with different lactose concentration in media

FEF BB /g-L ™" lactose concentration 6 8 10 12 14
b KEA w (h™') specific growth rate 0. 1809 0. 1913 0.2035 0.1798 0.1744
.9 BE/g * L* lactose concentration FUM R B/g + L lactose concentration
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B 5 ARIERENEARBITEERKBEM
Fig. 5 Growth of recombinant E. coli with

different lactose concentration
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BH6 FRZREN VP28 BHERSEMEH
Fig. 6 Expressions of VP28 by recombinant E. coli

with different lactose concentrations
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Fig. 7 The VP28 yield coefficient of recombinant E. coli

under different lactose concentrations
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Fig. 8 Growth curves of recombinant E. coli with

lactose and whey as carbon sources
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Fig. 9 Expressions of VP28 with lactose and

whey as carbon sources

U R 6 gL MR B RN R G Sk RN
KT 8g-L™", }96.99 mg-L™', X EAREEA,
FUB A R FR S P B LL 6 gL' SR e
2.4 IEMEABIERFSHESRIEH M

TERFERIEF RPN, HHAWERG6 g
LY EREEEFETHRNAER (AESER
T4% ), WHFMRAKRESHIH6, 8, 10 f12g
e L' NREEFF IR BIR UL AT . e d 4 FIE
8 T DA H H I PLAB A % B 1 S v B M i A K
R, WARKERSTFRIIENNILAH, b9
&, AHEHET S EABANES, HERE
BALTIME, HIEREE 13 h i R4 BB RsHE,
WAHMESHE 1 h, TERMAERIILAS, A
BAWE R0 g L' WEBREXER, X
86.24 mg-L™',

3 Wig55ie

3.1 FAEFIFANFIRE
FLAE R FFE R T B4 B 5 R 5B

¥4 BAKXFITHE pET-32a-VP28-BL21 ERRIEHRED IO S KER
Tab.4 Specific growth rate of recombinant E. coli in different cultural media

BRI FLB/g L' lactose R (FUERET4%) /gL' whey
cultural media 6 6 8 10 12
HAKE#E u (h™') specific growth rate 0. 1495 0.1018 0. 1058 0.1124 0.1184
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