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Fig. 1  Structures of representative BIQ antibiotics. The numbering given is based on the biosynthetic origin of several BIQ antibiotics; The

producing strains are indicated under the names of BIQs respectively.
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Fig.2 The biosynthetic gene clusters of BIQ antibiotics. DOH: genes for deoxyhexose synthesis; unknown: genes with unassigned
function; PKS: genes encoding minimal PKS (ketosynthase chain length factor and acyl carrier protein) ketoreductase (KR)

aromatase (ARO) and cyclase (CYC) ; Tailoring: genes for the late stage of biosynthetic pathways of BIQs.
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Fig.3  Proposed biosynthetic pathways of BIQ antibiotics. The numbering given is based on the biosynthetic origin of several representative
BIQ antibiotics indicated in bold; PKS: polyketide synthases for biosynthesis of the bicyclic intermediate; Three mechanisms of pyran ring

formation were catalyzed respectively by three reductases (REDs). RED1: Med-ORFI12 and ActVI-ORF1 to determine C;S configuration;

RED2: Gra-ORF6 to control C;R formation; RED3: AIn-ORF4 to determine a direct ketoreduction at C,s.
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Biosynthesis of benzoisochromanequinones antibiotics from
streptomycetes—A review
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Abstract: Benzoisochromanequinones antibiotics a group of bioactive polyketide compounds with aromatic polyketide
skeletal cores are accumulated in streptomycetes. The biosynthesis of benzoisochromanequinones antibiotics has triggered
great interest because they not only represent model biosynthetic mechanisms of aromatic polyketide skeletal structures but
also possess a variety of tailoring modifications rendering them highly structural and bioactive diversity. Here we reviewed
important advances in biosynthesis of benzoisochromanequinones antibiotics in recent 25 years with focusing on the
modification mechanisms of these compounds and on the prospects of the metabolic engineering and pharmaceutical
discovery of benzoisochromanequinones antibiotics.
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