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Gene and Molecular Medicine

Drug Design Chemistry (Molecular Design)

1. Staffs and Students (April 2009)
Associate Professor	 Tomoya Hirano
Assistant Professor	 Shigeru Ito
Research Promotion Technician	 Akiko Sugimoto
Graduate Student	 Gao Pei, 	 Shusakui Kobayashi, 
	 Aya Suzuki, 	 Yuki Yamada

2. Purpose of Education
　Drug Design Chemistry covers several aspects of organic chemistry, analytical chemistry, medicinal chemistry and 
chemical biology. Through this course, students are expected to understand and train the experimental techniques related 
to those scientific fields.
Our laboratory is working on the developments of functional molecules, which can “modulate” or “sense” the physiological 
functions, such as enzyme inhibitors and fluorescent sensors for elucidating intracellular or extracellular signal 
transduction pathway. In addition, we also focus on the development of novel drug and diagnostic tools for various 
diseases.

3. Research Subject
1) Construction of a facile method to develop various fluorescent sensors for elucidating physiological functions
　We construct a facile method to develop various fluorescent sensors, which can sense the change of the concentration or 
activity of each biologically important analyte.
2) Development of fluorescent sensors by modulating the complex formation of fluorophores
　The control of intermolecular or intramolecular complex formation between two fluorophores or between a fluorophore 
and another molecular species has been utilized for the development of fluorescent sensors for some post-translational 
modifications of tyrosine residues or the visualization of some receptor proteins.
3) Development of histone methyltransferase inhibitors
　Post-translational modification of histone proteins plays an important role in the regulation of gene expression, and can 
be controlled by histone modifying enzymes, such as histone methyltransferase (HMT). We are developing some inhibitors 
against these HMTs.
4) Studies of anti-tumor substances in the spores of Ganoderma lucidum (Reishi Houshi)
　During our isolation of biologically active substances from the spores of Ganoderma lucidum (Reishi Houshi) guided by the 
inhibitory activity on HL-60 cell proliferation, NMR and Mass data indicate the substances contain several fatty acids. In 
particular, the fatty acids having odd carbon number show potent inhibitory activity. We are now identifying the 
responsible structures for the activity.
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