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Cloning and Expression of crtE from Erwinia uredovora in Escherichia coli
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Abstract: Gene crtE of Erwinia uredovora, encoding the GGPP synthase, was amplified by PCR, and cloned into pET-15b
expressionvector. The recombinant plasmidwas transformed into £ co/7 to construct engineering bacterium. Overexpression of
recombinant GGPP synthase was achieved in engineering bacterium by IPTG induction. The expression level was up to 42% of
the total cellular proteins. The recombinant proteinwas foundmainly in inclusionbodies, after being solved in8mol/L ureaand

refolded. The recombinant GGPP synthase in inclusion bodies was purified on aNi® chelating resin column. The purified protein

with a N-terminal His—tag shows a molecular weight of 34 kDa and pI of 6. 3.

Key words: Erwinia uredovora; crtE; GGPP synthase; expression; purification

sl 7r28 5 Q785 Q786

KA NFER AR AN REE R,
PRk F A 5 AR Gz Ty TR Ao I A 9 9
P S R ARG R T R E W EEER . T
KIS N RWEN R R RS YRR SR RS
oo SRR (TPP) 1% I8 R I RT A4 )i,  TPP £ TPP
SRIEEAE R A8 DMAPP, RG-S =4 1PP 4ify, 2k
B LA ) LA RERR (GGPP) , PI4» T GGPP 7EJ\
AT E ORI N AR\ EAR M %, A F N
RA LA RN, HEBREMLE, FmHL
RAEARFAEEE T A& o 8 FE. B- %
NEe, ARG D R T N R A e L2

SCHRbR IS A

Wicke H H 2007-04-25 SHE S

EEGw S 1002-6630 (2007) 07-0276-04

Wi 52 F DR ST G AT (1) T oK 3 3 BT O s AR e B -
BE PR RS b Bm A stz —, S5 EZ A
DRI P i o i DR Al g e e 12, ey et E BEDKI 4hifidh GGPP 4
S5 . ARESTAI PCR A, M 52 9 Wk S I T i
KAy 3 T crtE 5L, MR RIE kL, ik
KIGATF#, 2338 T @Rl BN R AR TRERKE; 248
BT ORRZENTMNGE, 3R15 T Ik el E 4L GCPP & il o
NRE— PO B ARRR S G B A B N 224 AL
R DR AL 1) TR A B 7 56 A

1 MR5AE%

R H: IARARIT P EFEREE RS ITH (2003) ; 3 8 H HAREEEE G H (05-1-JC-91)
EH RIS 8B (1973-), 55, U, WF5ET7 1 A B ER .



AW TR

N

2007, Vol. 28, No. 07 277

L1 Mk

W B MK QW Frwinia uredovora 20D3 (ATCC
19321)  SEEBEEME L (ATCO) s 514 RifgE
TAM TEEARTR AR whEid LAl KEFEE
W TREAT]; RETEAWIE Amersham A7) ; HAth
IR A Ay [ 7= gy A 4l
L2 ik
L21  WEEAIRK LR AL AL DNA (142 HL

Z i Masawa 5519 75T .

122 crtE JE PCR 434 & [HDfi

AP W 3 R RK S S ertE [RIBERE S, it 77—
g[ % H

2 1: 5 -GAATTCCATATGACGGTCTGCGC
AAAAAAAC-3’

S 2: 5 ~ATTCTCGAGTTAACTGACGGCAG-3’

H, B 1 R E Nde 1REYIN S, 8142 thsr
H Xho 1 BEUINT Ao CAWE B IR SC R L R 41 DNA Ky
PR, FIFHA RS, B PCR I crt B JEH .
PCR ¥ h: 94 CTRASTE Smin JGHEANIEFF: 94 CASPE
45s, 52°CiE-k 45s, T2°CHEMM Imin, JLHEAT 35 MG
W P s e vk o 25, A UNTQ-10 4
3 DNA BRI B B e r tE A
123 FELH TURLREE R TR B R 2

I cr tE LD B %N pGEM-T 44, JHiEL
E. coli DH5ou , ¥RAT T &2 N 755 % (100ug/ml) HRMR
H7.501 IPTGHI 1001 X-gal (f LB P, 3w, #k
AR, HEATEATEHERZMLB WAk =&
t, 3T CRiFRE G, #HUIR pGEM-TcrtE, ] NVde
I Ml Xho T WMgYI%E, JEEATIFAI50HT .

H Xho 1 R Nde 1 KY) pGEM-TertE FUkL, IilaH
BRIk B, B er tE B IEE HER I LR
FERG DI B BI24K pET-15b I, MEERIAHAk, T4k
HEATEEY) 258 o ¥ B4 FUR pET-15bertEFE4L £ coli BL21
(DE3) , e Pa TR TR K
124  DNA JFHIME

N pGEM=T 1) crtE 3 K541 40 # e KL IR I
5 2 BRI | 5
L25  crtE JEPIR L KB E 4t

W TR R R A TR R HE RN LB W
G FREE T, 3T CHG IR 6h, AN IPTG REZRAEE N
0.5mmol/L, 55 4h, 4°C F 8000r/min & /Crli B Bk .

K AR 45 & 2% (20mmol /L Tris—HC1, pHS.O0,
0. 5mol/L NaCl, 5mmol/L BKME) &V, IR N A s e
A, 4 ELAA W 6000 /min (4°C) 850 10min, WHEAL S
&, FEANE (8mol/L) Bi%, = HE lh. 10000r/min

(4°C) B§.L> 10min, FIERIGARMER QS A, W BiET 22
SN I RHAAFR I 0. 1% Triton X-100[)45& it
ITRRESEIE, BUE 1h, WL CBA NI ¥ Chelating
Sepharose 4B#E (0.5 X 5cem), 4t H 50ml 254 22 sk,
FH 50ml [PeE g2 v (20mmol /L Tris—HC1, pHS. 0,
0.5mol/L NaCl, 60mmol/L BKM:, 0.1% Triton x—100)#f
Ve, e Fvemi sz (20mmol /L Tris—-HC1, pHS. 0,
0. 5mol/L NaCl,0. 5mol/LIKM, 0. 1% Triton x-100) /i,
Ve B A 3E4T SDS-PAGE 434
126 JUAb s

SDS-PAGE . &5 iR AR E 55 . B FIIR LY
WE Z OTIR L7 ~91 117 .

2 ERE5HH

21 WEE AR GBI 20 DNA RIS crtE FId 18
W1 R, PR T 50 A R B AR RS R R
HADNA, 2 TEKT21kb; LA AR, FH &
(X5 [Pl ik PCR 414 7 K/NZ) 2k 900bp [¥) DNA Jv
Bt i BUS CARER crtE JER (906bp) AN,

1. W FRINK S G JE PRI ZH DNA; 2. 4. ADNA/ZcoR 1, Hind 111; 3.PCR
P crtE He .

B1  IEEAECKEEREZE DNA RIS crtE B PCR ¥ 18
Fig.1 Isolation of genomic DNA from E.uredovora and PCR
amplification of crtE

22 HEZ ORI D) S

F b 6 B4 FRE pGEM-TertE JT Nde 15 Xho T W
MyIjG, nHZ1900bp MHEMI B, K/ANE crtE 2R
AALRE (1 2) o REIl 3 IE A 1) crtE HED A pGEM-TertE 14
T, #A pET-15b, FHL ik pET-15bertE H Neo 15
Xho 1T XWEEVI%w, 53l 2 Fiw, UIFRR B/
25950bp M HMABL, B His-tag MgmiGX, K5
T B — 3.
23 pHIE

W EAFRL pGEM-TertE ' crtE BT P 44007, &%



278 2007, Vol. 28, No. 07 =y

1.3. ADNA/EcoR 1, Hind 111 2. pGEM-TertEXUEFYI4E Hs 3. pET-15bertE
11 1l D) 45 2L

B2  EHERNEIREEIN T
Fig.2 Identification of recombinant plamid by restriction
endonucleases

ST 51 5 SR ox B R A SE A A
24 HEARAKKIE

crtE HEPA 4K 909 4 bp, il |- His—tag 4l , &
Hmrh 322 NMEERWY. THREZIPTCHS)E,
crtE R TRk, W REAT LT TR
29 34kDa (EALE 1 (B 3 PELHTR) . AR E
FI42% ., ARG HFERE. 550, SDS-PAGE 4047
KB, AR R UL R I A 2

97kDa
66kDa

45kDa

35kDa

25kDa

1. AR5 T Marker; 2. KJBATHE BL21 (DE3) &4 (1 3. TAE W w4
g =

3 GGPP &HEETE XA &E HaIFRIL
Fig.3  Overexpression of GGPP synthase in E.coli

25  EAEAMENE. gl P

TEBLEINOTAREE. RERM. &
PEL N2 BEARIERMZENT G, 1987 okl B4 &
(4, HE4TLE R EREARARNS 2N
34kDa, HI5E R AL N- R % His—tag (1) FE 4 GGPP
AR AR AN 6. 3

A3} XA TRE
1 2 3
' : S 97kDa
- _.: - coxa
N

- 5kDa

—
S 35kDa
- .
- 25kDa

LB EA; 2. Ak EAE A 3. B Marker o

B4 SEM54ENESR GGPP & REFH SDS-PAGE ST
Fig.4  SDS-PAGE analysis of refolded and purified recombinant
GGPP sythase

3 W R

RN TR D RO s L oy
(AT P AR (DRI AR 27 7 X0 e B AR KK SC PR ] LA A e it
B MR, HAuat 5 HAEAE bR w A A
A, 15 SR S N 55 BORAR RCA A AR e 1
Ruther Z512HA K GGPP ()& O ISHA S b 256 il 1) Rt ik
2o LoisM3 I Matthews" AR A i GGPP (K14 &5
BN EAUHRBN “MH. X GGPP & gk 5w
FON T T ARREHE =G ) o T R R L2
WEIN . AGGPP A Mg BB AR b, AR D,
HASIATEE, Halfbmh WHE . Kuntz S50 BRI
Gl GGPP A REEN c DNA #8 Kmr w v, H
(Capsicum annuum) GGPP 4 RERAE KA B 153 T Rk,
EngprasertZEUhS BMriSE (Coleus forskohlii Briq) fIGGPP
B c DNA B N KIH R, R THEAHAGCPP &Sk
it o ASHIETT I B A0 IR S LG T S R A v e GGPP A5 B
BT gL cr tE, A JTORL pET-15b, H AL KA B,
ZIPTG 'S, KM T RARIAMELAE D FH TR
pET-15b T7 JAZ)) 7B M HEHHE [ N sty His—tag, R
BSRAENT, Dol 3] 1 ryk 2l i) =4 = A6 T
G GGPP & .

TG A BE— W TR AR S B GGPP A R
{100 ity 25 VBRI s AR 65 /) B0 T AR, A A a5 4 R LA
Ko P SR 2 R T L R AR A
BUHL, DAL R 24 TR B R 3 T 4 4F .

ek 4o

[1] BRITTON G, LIAAEN-JENSEN S, PFANDER H, et al. Overview of
carotenoidbiosynthesis[M]//carotenoids: biosynthesisandmetabolism
vol. 3. Basel, Switzerland: Birkhauser, 1999: 13-237.

2 Ffe, oKk LBE IREA, S SEAE D REA U &AL T
FRLJ]. AR TREAR, 2002, 18(3) : 276-281.



AW TR

-

N/

@’nn%ﬁ*%

2007, Vol. 28, No. 07 279

Lipozyme TL IM

TRIGIL, il JEOBT *

(R AR R iR e, T3

B R,

ANGER, bR g
it 210095)

WE9E T E AR Lipozyme TL IM @EALSERF M & A5 IO SN, HRR T BB AL B 75 5, 5 b
PP ROV« TR NN T3 3CSET BTG ARS8 PR SE M o G5 SRR W] CREMEAE IR T IR R 0. 5h, L UE )
PSR U, RSOl TR 120 7T LASR s AR E Vs 2SR NARLE 40 °COaEes T M WE e Mgk 25 1
AT CASR I RROE s 2 =D IN R Jy RT LA R X M) 5 . Lipozyme TL IM & FALEE, 40°C
NIATZHER R, RSN 24h, JFFERAY. 0 8 16h I I 1 BE/R e HIEE, JF7E 8. 16h LLK RN 45 U

FH VA B o ] 2 AL O ERT BN AR R
: W% Lipozyme TL IM; P

B MW 10 Lk, Lipozyme TL IMAHXIEGTEHAIHE 85%.

Stability of Immobilized Lipozyme TL IM for Biodiesel Synthesis from Rapeseed 0il
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Abstract: Lipozyme TL IMwas used for the synthesis of biodiesel fromrapeseed oil. The effects of pretreatment of the lipase,
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