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Abstract: Microbial natural products are important component of natural product derived drugs, and the
excellent biological activities of natural products mainly depend on the pharmacophore groups with special
structures. The biosynthesis of these special pharmacophores usually uses small molecules, like
carbohydrates, amino acids and other simple primary metabolites. After specific and complex biosynthetic
pathways, the simple metabolites were assembled to synthesize natural products with complex structures
and diverse activities. Glutarimide containing natural products are an important class of natural products
isolated from bacteria. As the potential lead compounds, they show excellent biological activity and have
been developed as molecular probes. This article reviews the glutarimide containing natural products
isolated from microorganisms and related biosynthetic pathways characterized in recent years, including
iso-migrastatin, lactimidomycin, cycloheximide, streptimidone, gladiostatin, sesbanimide. Based on the
biosynthetic study of glutarimide moiety, we expect to identify more glutarimide containing natural
products through genome mining strategies.
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Figure 1 Representative glutarimide-containing natural products and biosynthetic gene clusters
: mgs: Iso-migrastatin FEFE#%; Itm: Lactimidomycin JEE#%; chx: Cycloheximide JLE#%; smd: Streptimidone J:BH#%; gla:

Gladiostatin JLF#%; sbn: Sesbanimide J&F %

Note: mgs: Gene cluster of iso-migrastatin; I1tm: Gene cluster of lactimidomycin; chx: Gene cluster of cycloheximide; smd: Gene cluster of
streptimidone; gla: Gene cluster of gladiostatin; sbn: Gene cluster of seshanimide
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Figure 2 Biosynthetic process of 8-lactone and glutarimide moiety
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Note: A: Rhizoxin containing the characteristic 3-lactone moiety; B: in vitro enzymatic reaction for formation of 5-lactone moiety; C: Model
of interaction between KS-B and ACP domain; D: in vitro enzymatic reaction for formation of glutarimide moiety
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Note: Gray domains represent the missing domain in the biosynthetic pathway; Blue shadow represent the biosynthetic process of

glutarimide catalyzed by B domain. AT: Acyltransferase; KS: Ketosynthase; KR: Ketoreductase; DH: Dehydratase; ER: Enoylreductase;
ACP: Acyl carrier protein; MT: Methyltransferase; TE: Thioesterase
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Figure 6 Biosynthetic pathways of GLA

TE: KEOINREEICRAEY) & MR R P B RS AT BEEEFAERE; KS: BIEESMNE; KR: BSLR); DH: BUKE; ER: /&
BER ) ACP: BEELEIKEER; MT. WIEFRSHE; TE. BiMEH; AfsA: A 7GR

Note: Gray domains represent the missing domain in the biosynthetic pathway. AT: Acyltransferase; KS: Ketosynthase; KR: Ketoreductase;
DH: Dehydratase; ER: Enoylreductase; ACP: Acyl carrier protein; MT: Methyltransferase; TE: Thioesterase; AfsA: A-factor-biosynthesis

domain
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Figure 7 Biosynthetic pathways of SBN

Sesbanimide D 37 Sesbanimide A 34

TE: AT: BHILEERSEE; KS: BRJLAAUEY; KR: BIJLA)RES; DH: BUKEE; ER: BWELAJSEG; ACP: BLILE(AER; MT. HL
KM ; TE: HilEHE; BYMO: FRR-EFIMEANEH; HMGS: BRHELZMEAHS; ECH: ABtHG A KEHE

Note: AT: Acyltransferase; KS: Ketosynthase; KR: Ketoreductase; DH: Dehydratase; ER: Enoylreductase; ACP: Acyl carrier protein; MT:
Methyltransferase; TE: Thioesterase; BVMO: Baeyer-Villiger monooxygenase; HMGS: 3-Hydroxy-3-methylglutaryl synthase; ECH:

Enoyl-CoA hydratase
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Figure 8 Putative biosynthetic pathways of glutarimide containing natural products in Kitasatospora mediocidica KCTC 9733
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Note: Gray domains represent the missing domain in the biosynthetic pathway. AT: Acyltransferase; KS: Ketosynthase; KR: Ketoreductase;
DH: Dehydratase; ER: Enoylreductase; ACP: Acyl carrier protein; MT: Methyltransferase; A: Adenylation; C: Condensation; PCP: Peptide

carrier protein
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