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In the research fields of Biological Chemistry, Chemical Biology, Bioorganic 

Chemistry, and Bioinorganic Chemistry in the post-genome sequencing project era, not 
only studies to unravel the role of biomolecules in cells, but also the techniques to utilize 
their function are needed. To clarify the function of macromolecules such as nucleic acids, 
proteins and carbohydrates inside the cell, it is necessary to develop new analytical 
methods. Recently, monitoring the dynamic phenomena of small molecules and 
macromolecules in living cells was achieved by the improvement of fluorescent probes and 
fluorescence microscopy. Investigations of the sub-cellar localization and the 
intermolecular interactions of single molecules are now possible. The technology to specify 
the function, relations, interactions and structural features of biomolecules has also been 
promptly improved in these days. 

It is expected that the ability to investigate the role of biomolecules inside the 
living cell will be a starting point for more extended research. One important field could 
be the development of medicinal chemistry. Identification of certain molecules directly 
related with a disease or a cell surface receptor will probably allow a molecular-based 
protection from infection or tumor metastasis. Furthermore, in contrast to conventional 
passive drug targeting by physicochemical features, new drug delivery systems with 
active targeting by recognition devices to deliver medicine involving nucleic acids and 
proteins into target cells will show more and more progress in the future. Especially for 
the development of gene delivery systems using a non-viral vector, understanding of the 
intracellular trafficking is very important to enhance the transfection efficiency of 
plasmid DNA or siRNA. Peptides and oligosaccharides would be useful biomolecules to 
control sub-cellular localization of nucleic acids. 

Understanding and controlling the function of the cell will in the future 
certainly lead to a much more detailed elucidation of living systems and the human body. 
Frontier scientists not only in biochemistry and chemistry, but also in all fields of science 
are now exciting the pioneering studies going on in cell and biomolecule research. 

The purpose of this session is to introduce and discuss the currently emerging 
approaches for real-time molecular and cellular imaging, which as an analytical tool play 
a key role for further progress in chemical biology and in vivo chemistry. 


