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Fig. 1 Digestion of ACP and AcpS expression plasmids of E.coli
with double restriction enzymes. A. 1. DNA marker; 2. pMD19-ACP/
EcoR I &Hindlll; 3. pBAD-ACP/EcoR I & HindIIl; 4. pBAD24/
EcoR I & Hindlll; 5. pET-ACP/Xbal & BamHI; 6. pET28b/
Xba I & BamH I . B. 1. pPBAD-ACPS/ EcoR [ &HindIIl; 2. pPBAD34/
EcoR [ &HindlIll; 3. pET-ACP- ACPS/EcoR | &HindlIll; 4. pET-
ACP/EcoR [ & Hindlll; 5. pMD19-ACPS/EcoR 1 & HindIII.
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Fig. 2 SDS-PAGE analysis of ACP of E.coli strains carrying differ-
ent plasmids. (A) 1. Standard holo-ACP; 2 and 3. DK574; 4 and 5.
DH50/pBAD-ACP; 6 and 7. BL21(DE3)/pET-ACP; 8 and 9. BL21
(DE3)/pET-ACP-ACPS; 10. ACP. +addition of inducer; —no addition
of inducer. (B) 1. Standard holo-ACP; 2.DK574; 3.DH5a/pBAD-ACP
& pBAD-AcpS; 4. BL21(DE3)/pET-ACP & pBAD-ACPS; 5. BL21
(DE3)/pET- ACP-ACPS; 6. BL21(DE3)/pET-ACP-ACPS & pBAD-
ACPS; 7. ACP. IPTG. Isopropyl-B-D-thiogalactoside; ARA. L- arabinose;
+addition of inducer; —no addition of inducer.
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Fig. 3 UNOsphere Q anion-exchange chromatography of ACP. apo-ACP
A:Fractionation of cell extract on UNOsphere Q column with holo-ACP DK574 panD [12]
linear gradient from 0 to 1M LiCl in MES (25mM, pH6.1). B:
Analysis of fractions from anion-exchange chromatography by A A
native polyacylamide gel electrophoresis. 1. Standard holo-ACP; A
2. crude cell extract; 3. supernatant of cell extract treated with
isopropanol; 4. peak 1 from chromatography column; 5. peak 2 apo-ACP DK574
from chromatography column; 6. peak 3 from chromatography holo-ACP
column; 7. peak 4 from chromatography column; 8. ACP.
ACP holo-ACP
DH5a/pBAD-ACP & pBAD-ACPS PCR acpP acpS
holo-ACP DK574 3 ACP
holo-ACP acpP panD”
24 PBEEt ACP OB apo-ACP ACP
ACP (i DK574 holo-ACP
holo-ACP 2-A acpS apo-ACP
ACP holo-ACP
ACP 2-B DH5a/pBAD-ACP & pBAD-
4 holo-ACP ACPS 23.77 mg/L holo-ACP
ACP ACP 99 DK574
ACP ACP 17.58 mg/L 89.3%
3 ) acpP
1 2 3 45 6 7 8
' 7 o apo-ACP
C()-ACP—»'“’ SER S - 110l0-ACP (2) acpS AcpS
SR A apo-ACP
C10- P o s 1A -
ey IUITACH P
% Cl6-ACP apo-ACP  holo-ACP 3) panD
4 PEBE ACP BI& /5 9 SDS-PAGE 43 #fi A A
Fig. 4 Synthesis of acyl-ACP by Aas from Vibrio harveyi in vitro. 1. ACP
hexanoic acid (C6); 2. octanoic acid (C8); 3. B-OH decanoic acid (COH- holo-ACP
10); 4. decanoic acid (C10); 5. dodencanoic acid (C12); 6. tetradecanoic
acid (C14); 7. palmitic acid (C16); 8.Standard holo- ACP. pBAD pET
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Overexpression and purification of Escherichia coli holo-acyl carrier protein
and synthesis of acyl carrier protein

Lingling Wang**, Ji Yang**, Chengzhi Huang, Haihong Wang*

(College of Life Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To investigate the mechanism of fatty acids, lipid A and N-acylhomoserine lactones biosynthesis of
bacteria by using high quality Escherichia coli holo-ACP and varied length chain acyl-ACPs as substrates. [Methods and
Results] Using PCR technique we amplified the acpP and acpS gene fragments from genomic DNA of E. coli strain
MG1655. Ligating these gene fragments with plasmids pPBAD24 or pET28b respectively, we obtained 3 expression plas-
mids of acyl carrier protein: pPBAD-ACP, pET-ACP and pET-ACP-ACPS, and one expression plasmid of holo-acyl carrier
protein synthase: pPBAD-ACPS. Then we constructed 3 acyl carrier protein producer strains: DH5a/pBAD-ACP BL21

(DE3)/pET-ACP and BL21(DE3)/pET-ACP-ACPS by transforming E. coli strains DH5a or BL21(DE3)with pBAD-ACP,
pET-ACP or pET-ACP-ACPS, respectively. Although these 3 strains could produce more acyl carrier protein under induc-
tion than strain DK574, which was used to purify holo-acyl carrier protein in general, the yield of holo-acyl carrier protein
of these strains was still lower. In order to increase the yield of holo-acyl carrier protein in these strains, we introduced
pBAD-ACPS into these strains. The assay of expressions of new strains was shown the that strain DH5a harbored
pBAD-ACP and pBAD-ACPS double plasmids produced more holo-acyl carrier protein than strain DK574, and the purity
of holo-acyl carrier protein was also increased (up to 99%). Then we purified high quality holo-acyl carrier protein from
the culture of the strain DHS5a harbored pBAD-ACP and pBAD-ACPS by using UNOsphere Q anion-exchange chroma-
tography. Utilizing holo-acyl carrier protein and long chain fatty acids as substrates and under Vibrio harveyi acyl-acyl
carrier protein synthetase catalyzing, we synthesized several different acyl-acyl carrier proteins. [Conclusion] From this
study we obtained a high holo-ACP producer strain and demonstrated that co-expressing acpP with acpS, E.coli strains
could produce more holo-ACP.

Keywords: holo-ACP; AcpS and acyl-ACP synthetase

Supported by the President Foundation of South China Agricultural University
"Corresponding author. Tel: +86-20-85281389;E-mailwanghh36@scau.edu.cn
Received: 2 January 2008/ Revised: 7 March 2008

2 R L 25 IR TP 1 2 A 5 Bk BT 45 3 A (2008-05)

MEYM SRR EIR)

Shuang-Jiang Liu Harold L.Drake

978-7-03-021339-6 ¥ 98.00 20084E 5 H 22 H HiR Sy
CBZEY 53 5E) (Microbes and the Environment)— 45, & 1 i K AE PR 58 304 M 22 U i 2 5:::5:;!::“.

LEFMEELABRTN—HEE, BERRBIALNHEYSHRELRNBZ M. 26t Chollenes

205, S AMER . ANFEAS TN R CEMK . WG SR AEY) A3 . N
ARG G NFHA B E R LR & A 5%, WG-S5 T M5

R EFALER A F E A& LR B (LR F)
BRI ML AR LR A RWARAA 165 A Fdma A€ dS W% 100717
BRAEAA: ALF B A WE: 010-64031535 (FAEH)
2 MM A BFH A S R 3k http://www.lifescience.com.cn, KT ¥ % &+ H

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



