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 For the elucidation of the functions of genes and 

proteins, which is the first stage of biological drug 
development, comprehensive genomic and proteomic 
research has been carried out. Much of this research, 
however, only allows the estimation of gene functions, 
and is insufficient for the final verification of a gene’s 
mechanisms of action and the potential applications of 
genomic information to drug development and medical 
technology. Therefore, it is necessary to empirically 
analyze the functions of candidate genes and proteins in 
detail. An important approach to this empirical analysis 
is to examine the functions of genes and proteins at the 
levels of the cell and the whole body by transfecting the 
candidate gene or a family of genes into target cells. Our 
laboratory develops fundamental technologies that 
permit highly efficient gene transfer, high levels of 
expression in target cells, tissue-tropic gene transfer, and the control of gene and protein expression. By taking advantage of the 
characteristics of the adenovirus vector as a gene transfer vector (highly efficient gene transfer activity, the ability to produce a high 
titer of the vector, simple and easy production of the vector, and potential for in vivo applications), we develop highly effective and 
versatile next-generation gene transfer vectors. These vector systems are essential for the gene function studies.  

Gene transfer technologies also serve as a foundation for the development of highly effective and safe vaccines and vectors for gene 
therapy and genetically modified cell therapy (regenerative medicine). Thus, this gene transfer technology can be applied to a wide 
range of areas. Our laboratory also researches on molecular biological studies about the non-coding RNA (micro RNA) for the cell 
function, the stem-cell biological studies for regenerative medicine, and the immunological studies against adenovirus vectors. All 
these studies are carried out by using the next-generation gene transfer vectors we developed. 
 

Research topics 

1) Development of new gene transfer vectors and their application to gene therapy, vaccines, and regenerative medicine 
2) Research on non-coding RNA (micro RNA) for the cell function 
3) Research on stem-cell biology 
4) Analysis of the molecular mechanism on immune response against viral vectors and the development of safer vectors 
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