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Predicting the chemical space generated by fungal polyketide
synthase-nonribosomal peptide synthetase (PKS-NRPS) hybrid
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Fungal polyketide synthase (PKS)-nonribosomal peptide synthetase (NRPS)
hybrids are key enzymes for synthesizing structurally diverse hybrid natural products (NPs) with
characteristic biological activities. Predicting their chemical space is of particular important in
the field of natural product chemistry. Here, we conducted a phylogenetic analysis of PKS&#8211;
NRPSs and a modification enzyme analysis of the corresponding biosynthetic gene cluster, revealing a

hidden relationship between its genealogy and core structures. This unexpected result allowed us to
predict 18 biosynthetic gene cluster (BGC) groups producing known carbon skeletons and 11
uncharacterized BGC groups. The limited number of carbon skeletons suggested that fungi tend to
select PK skeletons for their survival during their evolution. This study provides insight into the
chemical spaces of fungal PKs and the distribution of these biosynthetic gene clusters.
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