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Screening, Identifying and Function Analysis of Polyketide
Synthase I Cluster from the Environmental Strain X-2
Which Produce Macrolactins

DONG Xiao-Yi WANG Liang-Hua SUN Ming-Juan ZONG Ying
JIAO Yu-Liang JIAO Bing-Hua®

(Department of Biochemistry and Molecular Biology, Faculty of Basic Medical Science, Second Military
Medical University, Shanghai 200433)

Abstract: Macrolactins are 24-membered macrolides produced by unidentified marine bacterium, Actino-
madura sp. and Bacillus sp., which exhibit both antibacterial and antitumor activities in vitro. The environ-
mental strain X-2 which was isolated from the sediment of the East China Sea produce Macrolatin A, B and
O. In this study, a set of degenerate oligonucleotide primers, designed for amplification ketosynthase(KS)
domains, had been employed to identify KS gene fragments of the X-2 DNA samples. One 645 bp KS frag-
ment(GenBank accession no. EF486351)had been cloned and used as a probe to screen the genome DNA
fosmid library of X-2. Three positive clones were selected and sequenced, Homologous analysis and the
function prediction of the obtained PKS gene fragments suggested that macrolactin is the Polyketide Bio-
synthesis Product of the gene cluster obtained in the environmental strain X-2.
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Fig. 2 Agarose gel electrophoresis of DNA extraction of
marine bacteria X-2
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M: Marker ADNA/Hind I1I; 1,2: DNA extraction of marine bacteria
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3 ERAEFSIXIEEFME X-2 DNA #A
Fig. 3 Agarose gel electrophoresis of 700 bp KS fragments amplification products from X-2 genome DNA using different
forward primer (KSF4, 8) and the same reverse primer (KSRS, 14)
M: Tiangen DNA marker (0.5 pg); 1: ; 2: KSF8/ KSRS; 3-4: KSF8/ KSR14; 5-6: KSF4/ KSR14; 6-8: KSF4/ KSRS; 9: Tiangen DNA

marker (0.5 pg)
M: Tiangen DNA marker (0.5 pg); 1: Positive control; 2: KSF8/ KSR8, 3-4: KSF8/ KSR14; 5-6: KSF4/ KSR14; 7-8: KSF4/ KSRS;

9:Tiangen DNA marker (0.5 pg)
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24 FIIMNESINEES AT 5:101
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R
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Fig. 4 The location of the DNA fragments isolated from the marine bacteria X-2 compared with the pks2 gene cluster
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5 NCBI 2t B9 & & & #f(Fast Minimum Evolution 775%)
Fig. 5 Phylogenetic tree of the AT fragment isolated from the marine bacteria X-2 using the BLAST pairwise alignments
programs of NCBI (Fast Minimum Evolution method)

11 AT
pks2 Trans-AT PKS 1, s
) AT \ (
AT (Malon- )
yl-CoA-ACP transacylase/FMN-dependent oxido- 2007 9 , Kathrin Schneider mac-
reductase) Bryostatin pedrin rolactin pks2 [s1,
trans—
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Table 1 Comparison of predicted Macrolactins PKS gene cluster and the pks2 gene cluster

Macrolactin
P& Pphks2 ORF

Construction of the pks2 ORE of the pks2 cluster

Construction of the predicted Macrolactins PKS gene cluster cluster

pks2A  ATMal/FMNependent oxidoreductase

M1l KS-ATmal-KR-ACP 1 KSKRACP pks2B  KS, KR, ACPKS, DH,KR, ACP, ACP, KS, DH
M2 KS-ATmal-DH-ER-KR-ACP 2 KS DH KR ACP ACP pks2C: KR, ACP, KS, DH

M3 KS-ATmal-DH-KR-ACP 3 KS DHKR ACP pks2D: KR, ACP, KS, KR,ACP, KS

M4 KS-ATmal-DH-KR-ACP 4 KS DH KR ACP pks2E: DH, KR, ACP, KS, KR,ACP, KS
M5 KS-ATmal-KR-ACP 5 KSKRACP pks2F: DH, ACP, ACP, KR, KS

M6 KS-ATmet-KR-ACP 6 KS DH KR ACP pks2G: KR, ACP, KS, KR,ACP, KS

M7 KS-ATmet-DH-KR-ACP 7 KSKRACP pks2H: DH, ACP, ACP, KR, TE

M8 KS-ATmet-DH-KR-ACP 8 KS DHACP ACP KR pks2I PBP-related-lactamase

M9 KS-ATmet-KR-ACP 9 KSKRACP

M10 KS-ATmet-DH-KR-ACP 10 KS KR ACP

M1l KS-ATmet-DH-KR-ACP 11 KS DH ACP ACP KR TE

Note KS: Ketosynthase domain; AT: Acyltransferase domain; ACP: Acyl carrier protein domain; KR: Ketoacyl reductase domain; DH: Hydroxyacyl
dehydratase domain; ER: Enoyl reductase domain; Atmal: Malonyl-specific acyltransferase domain; Atmet: Methylmalonyl-specific acyltransferase
domain
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