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Generation of macrocyclic molecules regulating DNA-protein interactions
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To modulate DNA-protein interactions selectively, novel macrocyclic
mid-sized molecules have been designed inspired by natural product ecteinascidin 743 (ET-743) which
is clinically utilized as an anticancer agent for soft tissue sarcoma.

Integration of organic synthesis with enzymatic conversions enabled rapid access to the pentacyclic
core scaffold of ET-743. To explore the utility of biosynthetic enzyme, SfmC, 8 types of substrate
variants were synthesized and treated with the enzyme. SfmC has highly wide substrate tolerance and
converted all of the substrate analogs to the corresponding unnatural type pentacyclic scaffolds.
Designed mid-sized molecules bearing 14-17 membered macrocycles were semi-synthesized from natural
product, cyanosafracin B. All of macrocyclic compounds showed DNA alkylation abilities and potent
anti-tumor activities as we expected. Further, fine tuning of macrocyclic structure brought about
the significant changes in those activities.
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