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Polyketide synthases (PKSs) are microbial multienzymes for the biosynthesis of biologically
potent secondary metabolites. Polyketide production is initiated by the loading of a starter unit
onto an integral acyl carrier protein (ACP) and its subsequent transfer to the ketosynthase (KS).
Initial substrate loading is achieved either by multidomain loading modules or by the integration
of designated loading domains, such as starter unit acyltransferases (SAT), whose structural
integration into PKS remains unresolved. A crystal structure of the loading/condensing region
of the nonreducing PKS CTB1 demonstrates the ordered insertion of a pseudodimeric SAT into
the condensing region, which is aided by the SAT-KS linker. Cryo-electron microscopy of the
post-loading state trapped by mechanism-based crosslinking of ACP to KS reveals asymmetry
across the CTB1 loading/~condensing region, in accord with preferential 1:2 binding
stoichiometry. These results are critical for re-engineering the loading step in polyketide

biosynthesis and support functional relevance of asymmetric conformations of PKSs.



