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The purpose in this project is to develop innovative polyamide drug which enables specific regulation

of genes related to arbitrary diseases of interest through unique properties of pyrrole-imidazole
polyamide (or PI-polyamide) to recognize and bind reversibly to a specific sequence in nuclear DNA.

In order to achieve this goal, the synthetic scheme will be established for alkylating PI-polyamide
conjugates with Chb (chlorambucil) and so on which causes DNA damage. Next, the expected drug
action will be validated by elucidating their sequence-specificities and abilities to regulate gene
expressions using up-to-date techniques to analyze them. Finally, we aim to develop “innovative
polyamides that control gene expressions on demand”.

Alkylating Chb PI-Polyamide
We and our collaborator Kamikubo (Graduate School of Medicine, Kyoto University) conducted

research for medical application of alkylating Chb PI-polyamides which target relevant genes as to
cancer proliferation. In the process, it was found that Chb-M’ effectively inhibit oncogenes which affect
transcription factors involved in cell proliferation. Recently, some commissioned companies have
achieved 100 mg-scale synthesis of Chb-M’, but our efforts are continued to solve the problems

especially on cost of process synthesis.

Evaluation of Drug Efficacy to Leukemic Mouse Model

The evaluation of drug efficacy of Chb-M’ has been outstanding so far against mice transplanted with
leukemic cells.

Safety and Pharmacokinetic Study of Chb-M’
We performed a single intravenous dose toxicity test toward Crl:CD1 (ICR) mice where each group

consisted of five females. The results show a slight thrombocytopenia in high-dose groups with equal
or more than 3.2 mg/kg, but no severe toxicity was observed. We also advanced pharmacokinetic study,
which would be required for licensing-out to a company. As a result, a non-linear behavior was

observed which is characteristic of medium to large molecules, and half-life data in blood was acquired.
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