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The chemical structures of moenomycins.
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Figure 2. Mechanism of moenomycins inhibiting the biosynthesis of cell wall. MurA-MurF: synthetase proteins;

DdIA: D,D-carboxypeptidase; MurG: translocase; Css-P: lipid carrier (undecaprenylphosphate); UDP: uracil

diphosphate.
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Figure 3.

The composite crystal structure of PGT-moenomycin A (A) and the pharmacophore of moenomycin

A (B). A: superimposition of two structures of S. aureus MtgA, PDB 3VMR (yellow) and PDB 3HZS(red).
Moenomycin (green) bound to the donor site and a lipid II analog (cyan) bound to the acceptor site are represented
in stick. The mobile region between the two sites is highlighted by a circle. B: the moenomycin pharmacophore is
represented in green, the other parts of molecule that do not contribute significantly to protein binding are shown in
black. Red arrows mark the functional groups that form crucial hydrogen bonds to conserved active sites of amino
acid residues of peptidoglycan transferase, and the key amino acid residues are represented by magenta ovals.
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Table 1. Predictive functions of moenomycins biosynthetic gene clusters from Streptomyces ghanaensis (ATCC14672)
Genes aa Proposed functions Similar proteins (acc. number) Identical (aa/%)
GT3 414 Glycosyltransferase WP_079165202.1 65
GT2 286 Glycosyltransferase WP _067441233.1 84
GTS5 312 Glycosyltransferase ANS68555.1 67
pP5 235 ABC transporter WP _067441237.1 76
X5 262 ABC transporter WP _067441240.1 80
05 286 Prenyltransferase WP _107406718.1 69
N5 260 Prenyltransferase WP _107406888.1 70
M5 530 Carbamoyltransferase WP _067441252.1 83
GT4 427 Glycosyltransferase ANS68562.1 70
K5 407 Radical SAM domain-containing protein WP_067441261.1 90
HS5 490 Asparagine synthetase WP_067441262.1 73
GT1 402 Glycosyltransferase WP_067441264.1 76
F5 645 Asparagine synthetase WP_067441267.1 74
E5 340 UDP-glucose 4-epimerase WP_079164866.1 69
J5 564 ABC transporter WP _067441273.1 71
D5 591 ABC transporter WP _067445980.1 72
S5 282 Hexose-4-ketoreductase WP _055690758.1 91
RS 374 Hexose-4,6-dehydratase WP _079060715.1 87
A4 516 Acyl CoA ligase WP _131121788.1 88
B4 521 Amide synthetase WP_079256894.1 83
c4 412 Aminolevulinate synthase CCF23198.1 89
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Figure 6.

Moenomycin biosynthesis gene clusters.
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Advances in chemical and biological research of the
antibacterial drug moenomycins
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Abstract: Moenomycins produced by Streptomyces are phosphoglycolipid antibiotics, and inhibit the active sites of
peptidoglycan glycosyltransferases involved in the biosynthesis of Gram-positive bacterial cell wall. Moenomycins
show a strong biological activity, and possess important research value and development potential. This paper
systematically reviews the advances in chemical biology of moenomycins, including the chemical structures,
bioactive mechanisms, latest development of biosynthesis, efflux mechanisms and new derivatives of
moenomycins. Moreover, the research bottleneck in chemical biology of moenomycins is referred aiming to
promote the research and development of high-activity phosphoglycolipid drugs for clinic and industry.
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