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Construction of Temperature-Regulated Recombinant Escherichia coli for f-CGTase Expression and

Optimization of Culture Conditions

FAN Ning, ZHANG Hong-bin*, LING Kai, LING Guo-qing, HU Xue-qin

(School of Medical Engineering, Hefei University of Technology, Hefei ~ 230009, China)

Abstract: The f-CGTase gene from Bacillus cereus was cloned in pBV220 plasmid after PCR amplification. The
recombinant plasmid was transformed into E. coli DH5a. After ampicillin-resistance screening and restriction enzyme
digestion analysis, we acquired recombinant E. coli DH50/pBVcgt. The optimum fermentation conditions in shaking flask
were acquired as follows: ODg ., = 1.0, initial culture temperature 30 “C, initial medium pH 8.0, and gradient-temperature
induction at 39 C for 0.5 h followed by 40 C for 0.5 h, 41 ‘C for 1 h and 42 °C for 2 h. The activity of f-CGTase under
these fermentation conditions was increased from 445 to 956 U/mL, representing a 2.15-fold increase compared to that
obtained before optimization. Cloning and expression of the f-CGTase gene showed that this enzyme could be expressed
highly in E. coli expression system. Therefore, this study proves the possibility of protein engineering of f-CGTase for large-
scale production of f-CD.
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RFENL . R 2T 0B E A CGTase
ok A7 B E AL . Petrova Y HlLee % ¥ CGTase 3 [A]
50 BE IF 5 NBIE. colifk W3R4T T #i&, TakanoZ'*Mf
B-CGTase ki F o [ I & B B.subtilisth N, [FIFESRAS T
FKik. HETSCHRIRIE ) FE A CGTase 178 & #5859 %
AR-B-D-2EFFE (isopropy-B-D-thiogalactoside, IPTG)

FHEA, IPTGIM & B ot H LB iEE R, —HEKD
S A T N EHE AR R EE TR A Re il
IPTG; ASSZEGFTE I FUORpB V2202 il 35 BY (1), e
B H AL, PreAE sz AT E B

A 52 B = o AE O O ST AR i N By KB 5 9 A

b b gy B — R BR T B - FOM RS R E BE A B RS
(B-CGTase) 2T B Bacillus cereus strain LGQO1,

K FLIE DR v B B SR pB V220, R T R iR B T RR B AR
E.coli DH5a/pBV220-CGTase (pBVcgt) , FExfH &8
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AR F=RFHFT R 7 BORSERA, 3T 8 B S 47 1) B 7R
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E.coli DH5Sa A S8 % R A7 0B BRI PUCSTHI 34 it
RipBV2200 54 TAEM TR (i) BERAH.
.12 A5l

PR&IPEAN UIEE . T4 DNAZE#E; . DNA Marker.
R BOR R S AR O & H ATaKaRal
Fl; TagDNAR AWM. &0 iMarker. % 5w
R-250. A FHEHER (Amp)  FHIERAC-B-D-F LB
+ (isopropyl B-D-1-thiogalactopyranoside, IPTG) .
X-gal. PCR=M4ALIAN & A TAEM TR (R ik
WAR A HAt A X5 O E 72 o prafi 2 . LB
B Y, R IR IR E 100 pg/mLIY Amp.
12 ik
12.1  B-CGTasek:[H (1) v %

FLIK 50 f 2 2% R [16], PABacillus cereus strain
LGQO1 &K A DNA N, K GenBank 2 i ]
Bacillus sp. B #CGTased& K 7 5115 i & S PCRIT 75 (1 51

Wk LiE5IY: 5'-CGCGGATCCATGATTCGCCA
AGCTTTA-3"; FiF514%: 5'-AAAACTGCAGTTAC
CAATTTGATATG-3'. L Filf514%5 545 BamH TR
Pst TFREIEEEUIAL 2. PCRRMN.Z6F: 94 C, 3 min;

94 °C, 30s; 55°C, 1 min; 72 °C, 2 min, 30 M§
¥ 72 °C, 10 min. WP BB L-CCTasekkH 5
PUCSTHUAE B 5 # AL E.coli DHS 0274, KW A B
i %8 J5 Bk (A 60 B Y5 E & 5 Amp LB ES 7R rp 55 9% 1 74

FERUTR AL BEAT B V) K M R P B S 8 o PB4 AR
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3T 7 i3 A T
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b R R - S A TR I kIR FL UK (sodium dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-PAGE)
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0.5 mol/LE#HZ0.5 mL& 1B, #8511 N0.005% iy 5
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700 nmi KA ERIEE (4D, — BT AL E SUNE
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2 ZR55H
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LI 3 Bf AE 1 B 2 e B 1 SR N AR 4 38 B-C G Tase 5
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SR 5 ¥ AL R B NE.coli DHSWRZ AT, LT
HRPUEIRIE RNV IRAEfS, 192]5R154-CGTasell H
AR AT B o B 41 3% 0K R XU 1) 36 30E dn B3 Bl B
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300bp Fig.4  SDS-PAGE analysis of the recombinant g-CGTase from E. coli
DHS50, (pBVcgr)
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Fig.1  Restriction enzyme digestion analysis of the recombinant
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BTG, 37 'Cy 250 t/mink% 75 3 FH K ODggp i
iE5F0.4. 0.6. 0.8, 1.0, 1.2, 1.4, 1.6ifF, 42 C¥ES6h

plasmid PUC57-cgt by agarose gel electrophoresis

EcoRI(l)A‘fngaIw()g) NN NN S AERTOTN .
BamE L (11D S B B SR B S DB, BTS00 TR B A IR S R

FIRIR R MBS FR . BEWR BRI, & 77 B 1 I 39
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Fig.2  Expression plasmid pBV220-cgt
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Fig.5  Effect of ODy,, (initial cell density) on the activity of f-CGTase
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Fig.6  Effect of initial culture temperature on the activity of f-CGTase
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Fig.7  Effect of initial medium pH on the activity of f-CGTase
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Fig.8  Effect of induction temperature on the activity of f-CGTase
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Fig.9  Effect of induction time on the activity of g-CGTase
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Table1l Effect of induction at gradient temperatures on the activity of
p-CGTase

BRI S 1 73 e fii 71/ (UimL)
(39°C. 0h), (40C. 1h), (417C.2h), (42T, 1h) 618
(39°C. 05h) , (40°C. 05h), (41°C. 1h), (42T, 2h) 956
(39C, 1h), (40C, 1h), 41C,1h), 27T, 1h) 828
(39°C. Ih), 40C.2h), (41C.1h), (42T, 0h) 524
(39°C, 2h), (40°C, 1h), (41C, 1h), (42T, 0h) 440

7E50 mL & AmpJLBE; 72 2E (pH 8.0) HH4%1% 4% Fh
EEAF TS, 30 'C. 250 t/mind% 55 30D, . fH 14 F|
1O, IRFERREEVN: 39, 40, 41, 42 °C. 34 h)5
DIEEYS J1. MR IATH, RERESSA R T LREE
M. wAEFSFEENEN: 39 CHF0.5h, 40 CH
$0.5h, 41 C#ES1 h, 42 CiES2 h. MNEEIE /1
F42 CHBEFES400E ), R TEBES SN EEM
AR A — A1 B AR ) AR K g AR B IS R A A
K SREAERECs8S7TIINKE, T HUR BT B
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