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Structural and functional analysis of ATP-dependent ligases in macrolactam
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Macrolactam antibiotics such as vicenistatin and cremimycin contain various
beta-amino acids at the starter position of the polyketide backbone. In their biosynthesis, a standalone
ATP-dependent ligase serves as a gatekeeper for a specific beta-amino acid recognition and activation.
However, the beta-amino acid recognition mechanism of ATP-dependent ligases remains elusive. To elucidate
the beta-amino acid recognition mechanism, we carried out the structural and mutational studies of the
ATP-dependent ligases including VinN, which activates 3-methylaspartate in vicenistatin biosynthesis and
CmiS6, which activates 3-aminononanoate in cremimycin biosynthesis. The VinN structure complexed with
3-methylaspartate provides detail mechanistic insights into the selective recognition of beta-amino acids
in this family of enzymes. We also identified the biosynthetic gene cluster of hitachimycin, which is
another macrolactam compound.
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