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Abstract: Daptomycin, produced by Streptomyces roseosporus, is a novel cyclic lipopeptide

antibiotic against Gram-positive pathogenic bacteria. It is regarded as a potent antibiotic fol-

lowing vancomycin, the last defense line of antibiotics. This review summarizes the research

advances of daptomycin in recent years, mainly including structure, action mechanism, bio-

synthesis and genes involved in biosynthesis of daptomycin. The strategies of combinatorial

biosynthesis are also reviewed to study the relationship between structure and the

anti-microbial activity to find potent daptomycin derivatives with a wider spectrum and higher

anti-microbial activities. Finally, some strategies to improve daptomycin yields are also intro-

duced, which will be the basis to reduce the daptomycin cost in industrial production.

Keywords: Daptomycin, Non-ribosomal peptide synthetase (NRPS), Derivatives, Combinato-

rial biosynthesis, Regulatory proteins
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Daptomycin: FA=CO(CH,);CHj;, n-decanoyl
A21978C1: FA=CO(CH,);CH(CH;)CH,CHj, anteiso-undecanoyl

A21978C2: FA=CO(CH,);CH(CH,),, iso-dodecanoyl
A21978C3: FA=CO(CH,);CH(CH,;)CH,CHj, anteiso-tridecanoyl

B 1 A21978C HyLHg"™
Fig. 1 Structures of A21978C"*™!
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=) Genes involved in activation of fatty acids m) NRPS genes
= Genes involved in non-proteinogenic amino acids synthesis =) Regulatory genes
B Genes involved in resistance or transportation =) Other genes

2 EHRBEMAEREREZE

Fig.2 Daptomycin biosynthetic gene cluster'!
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Table 1 Functions of partial genes in daptomycin biosynthetic gene cluster
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Fig. 3 Domain organization of daptomycin NRPS and daptomycin biosynthesis
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Table 2 Antibacterial activities of daptomycin derivatives'™

5% 8 f 55114 5512 fif 55 13 4 T/ M A
Position 8 Position 11 Position 12 Position 13 Minimal inhibitory concentration (MIC) (mg/L)
D-Ala D-Ser 3mGlu Kyn 0.5-1.0
D-Ala D-Ser Glu Kyn 8.0
D-Ala D-Ser 3mGlu Trp 1.0
D-Ala D-Ser 3mGlu Ile 4.0
D-Ala D-Ser 3mGlu Asn 128.0
D-Ser D-Ser 3mGlu Kyn 1.0
D-Asn D-Ser 3mGlu Kyn 8.0
D-Asn D-Ser 3mGlu Ile 16.0
D-Asn D-Ser Glu Kyn 128.0
D-Ala D-Ala 3mGlu Kyn 0.5-1.0
D-Ala D-Asn 3mGlu Kyn 1.0
D-Ala D-Asn 3mGlu Ile 4.0
D-Ala D-Asn Glu Kyn 32.0
D-Lys D-Asn 3mGlu Kyn 1.0

T AT RAR R E R, IHITFIRRIR 8, 11, 12, 13 (2R, Fra mAT A= Y IR 105 IR M % o 52 5 -+ — Kt k. MIC:
Xt S. aureus ATTC 29213 1) 55/ IN B vk JE

Note: The first row represents daptomycin. Variations from daptomycin at amino acid positions 8, 11, 12, or 13 are shown in
bold. All of the daptomycin analogs have the lipid side chain anteiso-undecanate. MIC: Minimal inhibitory concentration

against S. aureus ATTC 29213.
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