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Current status and future per spectives of daptomycin development
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Abstract: Due to the potent bactericidal activity and low incidence of drug resistance, the novel cyclic
lipopeptide antibiotic - daptomycin has emerged as one of the first line antimicrobial agents in the treatment of
serious infections caused by gram-positive resistant pathogens. This review summarizes the research advances
of daptomycin in recent years, mainly including spectrum of antimicrobial activity, biosynthesis, mode of action,
mechanism of drug resistance, structure-activity relationships, surotomycin and siderophore-daptomycin conjugate

to kill multidrug resistant Acinetobacter baumannii.
directions of next-generation of daptomycin derivatives.

The findings summarized in this review highlight the
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Figure 1 Chemical structure of daptomycin (A) and its biosyn-
thetic gene cluster (B)
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Figure2 Biosynthetic pathway of the major phospholipidsin
Gram-positive bacteria.  PA: Phosphatidic acid; CDP-DAG: CDP-
diacylglycerol; PS: Phosphatidylserine; PE: Phosphatidyletha-
nolamine; G-3-P: Glycerol-3-phosphate; PG-P: Phosphatidyl-
glycerol-3-P; PG: Phosphatidylglycerol; CL: Cardiolipin
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Table1l Invitro antibacterial of daptomycin analogues with amino acid substitutions'

[20 " a\inimum inhibitory concentration (MIC) of

analog/MIC of daptomycin; °This analogue contained (2 S,39)-3-methylglutamate, ie, the diastereomer of the native amino acid residue;

“Dapa = L-diaminopropionic acid; %o indicates complete loss of activity

Peptide Amino acid position MIC
Dap 1 2 3 4 5 6 7 8 9 10 1 12 13 ratio®
Trp D-Asn Asp Thr Gly Orn Asp D-Ala Asp Gly D-Ser mGlu kyn 1
1 L-Asn 10
2 L-Asn Asn Glu 27
3 L-Asn Asn Glu ot
4 L-Asn Asn Glu oo
5 L-Asn Glu 10
6 L-Asn D-Asp Glu >100
7 L-Asn Glu Trp 33
8 L-Asn Lys Glu Trp 33
9 Trp 2
10 lle 4
11 \Z'l 8
12 Glu 16
13 D-Ala 2
14 D-Asn 2
15 D-Lys D-Asn 2
16 D-Asn Glu 64
17 D-Asn lle 8
18 D-Asn 16
19 D-Asn Glu 256
20 D-Asn lle 32
21 D-Ser 2
22 mGIu° 40-50
23 Tyr 47
24 Glu Trp 2-5
25 Ser Glu Trp >100
26 . Ala Glu Trp oof
27 Dapa’ Glu 200
28 Dapa’ Glu Trp 100
29 Phe 4
30 Tyr >32
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Figure3 Acyl tail optimization to generate daptomycin derivative surotomycin
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Figure 4 Synthesis of synthetic siderophore-daptomycin conjugate with potent bactericidal activity against multidrug resistant Acine-

tobacter baumannii
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