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【Purpose and Background of the Research】 

Numerous numbers of DNA, RNA and protein 
molecules have been investigated at molecular 
level, starting from late 20th century till now. 
Moreover, the relationships between their 
intermolecular interactions and the functions 
have been revealed at atomic level on the basis of 
their 3D structures.   
 The accumulation of the data can be utilized as 
new tools for solving medical, food and energy 
problems in future. Along this line of thoughts, 
we would like to develop a new field in synthetic 
biology to contribute to medical engineering and 
other relevant fields by employing newly 
designed RNP (RNA-protein complex) containing 
naturally occurring tertiary interactions.  
 

【Research Methods】 
Two projects will be performed during the term 
of period.  
 
Theme 1): Development of new RNP switches, 
which can be turned-on or –off in the presence 
of a marker protein expressed in cancer cells, 
for regulating human cell fate. 
 
Theme 2): Multifunctional RNP will be 
constructed for detecting human cancer cells 
specifically and sensitively. After the 
establishment of the system, it will be employed 
to regulate signal transduction cascades 
connected to the cell surface receptors. 
 

【Expected Research Achievements and 
Scientific Significance】 

Establishmen of new methods for detecting and 
determining human cell fate will be expected. 
 The methods developed in the projects will be 
applicable not only for human cell but also for 
any other living organisms, because the 
materials used in the system are RNA and 
protein that are produced in any cell. 
 In addition, the RNP engineering employed in 
the projects can be applicable in a broad range 
of biological, medical and nanobiological 
studies. 
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