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Cloning and Expression of Acyl Carrier Protein

Gene from Schizochytrium
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Abstract: Acyl carrier protein is an essential component involved in the biosynthesis of DHA (Docosa-
hexaenoic Acid) via PKS (Polyketide synthase) pathway, which takes the growing acyl chain from one
enzyme to another. One ¢cDNA clone, with high homology of ACP, was isolated from Schizochytrium sp.
FJU-512 cDNA library. The deduced amino acid sequence contained 142 residues with isoelectric point

of 5.04 and had the 4 ““phosphopantetheine prosthetic(4 ““PP)binding site. The target fragment was di-
gested with BamH /Hind and inserted into the expression vector pET-30a resulting in the plasmid

pET-30a/acp. The recombinant vector was transformed into E.coli BL21(DE3) and induced by IPTG.
SDS-PAGE analysis demonstrated that ACP was effectively expressed.
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(ACP)
(5. €] Thraustochy-
trium(  Schizochytrium )
, DHA Schizochytrium
Metz!”!
Schizochytrium sp. ATCC20888
3 ['“C]
, PKS(Polyketide
synthase) DHA  Wallis™™
DHA >
DHA
Schizochytrium DHA ,
DHA
Schizochytrium sp. FJU-512 EST
, DHA PKS

(191 ACP (Acyl carrier protein)
PKS ,
Schizochytrium  ACP

ACP
, DHA
PKS
1 MBS h8%
11w
1.1.1 HM M BRAL: pBluescript® SK(+)XR-acp
, Topl0
BL21(DE3), pET-30a , pMD18-
T Simple vector TaKaRa
1.1.2 ERHEXKF: 1Tag ExTaq T4 DNA

ligase TaKaRa, Ampicillin Kanamycin

BamH Hind NEB

113 EEMNFE 5% & : BIO IMAGINING
SYSTEM(GENE GENIUS), 2720 Thermal Cycler
(Applied Biosystems), 80-2114-98 GeneQuant pro
(Amersham Bioscience)

1.2 A&

1.2.1 cDNA XXEH ACP EE R EHIRE:

Blast GenBank ACP
Schizochytrium sp. FJU-512 c¢cDNA (GenBank
accession No: EH401876~EH405880  EF483873~
EF483917) ACP

122 ACPEFERESLE: pBluescript®

SK(+)XR-acp , )
ACP-F: CGCGGATCCATGCGCCGTGCTGCTTCCCG
T; ACP-R: CCCAAGCTTCTACTG GGCTTGCGGGTG

CTG ( BamH Hind )
pBluescript®  SK(+)XR-acp , PCR
ACP PCR 94 5 min;
94 30s,65 1.5 min, 30 ;72 8 min
PCR pMD18-T Simple Vector,
E. coli Toplo,
Expasy

1.2.3 pET-30a/acp EHRRMIHESRIE: FIH
BamH AIHind Xf iR Ak 5 pET-30a 244431
HATAEY), HEealif B 18R 380k B, T4 B
16 AR, $ERUTOR AT B V) 4 2 5 356 E .
IPTG 55 5 h, EOWERDTE I AT 100 uL SDS It
ZEMPT, 100 n# 5 min, 15%SDS-PAGE %5E .

2 R
2.1 ACP EE Rk

GenBank  Schizochytrium sp.
FJU-512 c¢cDNA 5 EST (EH404289

EH404403 EH403044 EH405356 EH405648)
Contig521(GenBank Accession NO: EF483911),

Blast Contig521 GenBank ACP
ACP-F ACP-R PCR
, EST pBluescript® SK(+)
XR-acp , 450 bp (1),
bp
500 —
400 — — 450bp
1 pBluescript&  SK(+)XR-acp PCR

Fig. 1 Amplificaion of ACP from pBluescript& SK(+)
XR-acp plasmid

1: Marker; 2: ACP 1: Marker; 2: ACP gene
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Blast ACP 5.04( 2)
22 FASH 2.3 ACP RiRMS
s pET-30a , ACP
, GenBank ClustalX (Isochrysis galbana) ACP
cDNA , 53% 68%,
, , ACP cDNA 50% (
pET-30a Expasy 3) Blast
429 bp, Expasy prosite
142 , 15.4 kD, ACP 4=
1 ATG CGC GGT GCT GCT TGE GTC TGT GGC CGC GTT GGC GGC CGC GCC 45
1 W R R A A S U € A R U 6 G R A |5
46 CTC GCT GGC CGC CCC GGC GTC ATG GGG GTC CGC TCC ATG CAG CAG 90
16 L A A R P A U H A YV R S H Q@ Q@ 30
91 CCT CTC GCC ATG CCT GCC CTC TCC GCC GCC CGC GTC GAG TTC TCC 135
31, P L A M P A L S A A R U E F s 45
136 GCC GCC ATG CGC TCC GGA GTT CGC GCC TTC TCT GCT TCC ACC TTC 80
464 A A H R S G U R A F S A S T F g
181 TTG CCA GAG GCT GAG GTC CAG GAG CGT GTC ATT GAG GTC GTC ARG 725
66 L P E A E U Q@ E R U I E U U K 735
226 AAC TTC GAC AAG GTC GAC GGC GCC AAG GTG AAC CCC CAG GCT CAC )7)
76 N F D K U D G A K U N P 0 A H o
271 TTC ATC AAC GAC CTC GGC CTC GAC TCC CTC GAC GCC GTT GAG CTC 315
99 F I N D L & L D S L D A U E L 105
316 GTC ATG GCC ATC GAG GAG GAG TTT GTT ATT GAG ATC CCC GAC GAC 340
16 v WM aA I E E E F U I E I P D D 13
361 GTT GCC GAG AAG ATC CTC ACC TGC GAG GAC GCA GTC AAG TTT GTC 405
2 ' v A E K I L T € E D A U K F U 335
406 TCA CAG CAC CCG CAA GCC CAG TAG 429
36 S Q@ H P Q A Q =
2 ACP (GenBank : EU121230)
Fig. 2 sequence of ACP(GenBank accession No: EU121230)
* . * H i * * * H * & . * H * & & *
fiu. VEJSAAMRSG SAST------------JLPEAEVQERVIEV VDG 97
lga. VLSRTAVPTL ASAT-----======~ LDEADVTDRVLGC VDP 66
Mtr. QGLAASQCQA VLDI VDA 76
Lei. RECVLPESILLRRESEEVRG--------- VLSV VDP 73
Tbr. RECVLPESIL VLSV VDP 73
At. 8 IP vvscC VDP 77
Cry. VIPSEMCS LEVVE} VDA 97
Hel. AVTIPMELP- VLEV VD2 95
., 31 * 13% & Aykk g *r1,11 1 *
fiu. YNPQABBINDLGLDSLDAVELVMAIEE IEIPDDVAERILTCEDAVEEVSOHP, 148
lga. yp LNPLGLDSLDTVEVVMAREDERVIEIQDADAERIQTCEDAIRMIMLHPL 117
Mtr. VTESA LGLDSLDTVELVMALEEERRIEIPDAEADRILSVSEAVSEITSNPL 127
Lei. vT QNPLGLDSLDSVEVVMALER EIPDNEADRIQSIDLAVDEIASHPQ 124
Thbr. VT QNPLGLDSLDSVEVVMALEE EIPDNEADRIQSIDLAVDEIASHPQ 124
Atr. YTPSAHBBONPLGLDSLDAVEIVMALEE EIPDNEADRINSVNLAID®IASHPQ 128
Cry. VTPES LGLNSLDVVEVVEAIEQESILDIPDEDAERIQSIPDAVEMIAQNPY 148
Hel, VTPQSHEVNDLGLNSLDVVEVVEAIEQESILDIPDEDARRIQSITDAVERMISONPY 146

3 ACP
Fig. 3  Alignment of ACP

Fju.:Schizochytrium sp.FJU-512; Iga.:Isochrysis galbana; Mtr.:Medicago truncatula; Lei.:Leishmania major strain Friedlin; Tbr.:
Trypanosoma brucei; Atr.: Arabidopsis thaliana; Cry.:Cryptococcus neoformans var. neoformans JEC21; Hel.:Helicosporidium sp. ex

Simulium jonesii * ;
main 4 phosphopantetheine prosthetic binding site are boxed

http://journals.im.ac.cn/wswxtbcn

*conserved amino acid; the conserved do-
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(4 ZPP) [11,12]
2.4 pET-30a/acp E4H Fhi g Fix
pET-30a/acp,
BL21(DE3); ACP-F, ACP-R PCR
, 450 b 4), ,
P ( ) 26kD —
450 bp 5422 bp :
( 95 DNA
R cDNA R
pET-30a/acp IPTG , SDS-PAGE s
6 SDS-PAGE
26kD(  6) Expasy Fig. 6 SDS-PAGE analysis of expressed product
s 20.4 kD( 1:  pET-30a/acp ; 2: pET-30a
N ), ;3¢ pET-30a/acp ;4
[13-15] ACP pET-30a ; S: marker; 6:
[15] pET-30a/acp ;7:  pET-30a/acp
;8
I 2 1: insoluble fraction of bacteria strain transformed with
bp pET-30a/acp induced; 2: insoluble fraction of bacteria strain
transformed with pET-30a induced 3: soluble fraction bacteria
strain transformed with pET-30a/acp induced; 4: soluble frac-
tion bacteria strain transformed with pET-30a induced; 5: Pro-
tein Molecular Weight Marker; 6: total proteins of bacteria
strain transformed with pET-30a/acp induced; 7: total proteins
—_— 500 of bacteria strain transformed with pET-30a/acp non-induced;
450bp — — 400 8: total proteins of bacteria strain transformed without plasmid
induced
3 Wig
ACP ,
4 PCR 4~
Fig. 4 Verificaion of recombinant plasmid by colony PCR (4~ -PP)
1: marker; 2: ACP 1: marker; 2: ACP gene ’
4~ _pp SH ( )
bp 1 2 3 4 bp ;
— 6557
5422— —4361 4~ -PP
[12, 16, 17]
ACP ( 4% PP
), pET-30a/acp,
500 — R DHA
400— PKS Schizochytrium
3.
5 PpET-30a/acp -ACP (KS) 3- -ACP (KR)
Fig. 5 pET-30a/acp digested by Hind and BamH ACP / (DH) ACP
1: marker; 2: Hind III BamH pET-30a/acp; (18]
(ER) b >

3: Hind I BamH pET-30a; 4: A-Hind  marker
1: marker; 2: pET-30a/acp digested by Hind and BamHI; 3:
pET-30a digested by Hind and BamHI; 4: A-Hind marker
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