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【Purpose and Background of the Research】 

     DNAs and RNAs have been considered as 
molecules that store and carry genes as given in 
the central dogma of molecular biology.  Recent 
researches have revealed that non-coding RNAs 
do have a very wide repertoire of biological 
functions.  Methods for the analysis of DNAs 
have been extensively developed in the genome 
projects.  Since PCR amplification method 
cannot be directly applicable to small-sized 
RNAs, development of effective analytical 
methods for small-sized RNAs is now the matter 
of great urgency.  This study aims at 
development functional ligands that specifically 
bind to small-sized RNAs as well as new highly 
sensitive analytical methods for the detection of 
small-sized RNAs, by which highly sensitive 
micro arrays for RNAs would be developed. 
 

【Research Methods】 
     This study includes the following 
researches. 
(1) Development of fluorescent ligands that can 

recognize nucleobases: Rational design and 
synthesis of fluorescent ligands that have 
hydrogen-bonding ability are carried out, 
and their functions toward specific 
recognition of small-sized RNAs are 
examined.  
Selective 
recognition of 
the base 
sequences of 
RNAs is 
examined at 
the abasic 
(AP) site in 
RNA duplexes 
using 
developed 
ligands. 

(2) Nucleobase recognition in nanopores: 
Short-stranded RNAs are immobilized on 
the wall surface of nanopores in nanoporous 
membranes to detect complementary 
small-sized RNAs with high sensitivity, by   
 
 
 

means of 
fluorescence 
and optical 
waveguide 
sensing.  

(3) Development 
of micro 
arrays for RNAs 
 

Fig. 2 SEM of nanopores

【Expected Research Achievements and 
Scientific Significance】 

     Based on our recent achievements on 
molecule recognition, gene analysis, and 
mesoporous membranes, a highly sensitive and 
selective detection method for small-sized 
RNAs is developed.  It is highly expected this 
study would provide a useful strategy in 
nanobiochemistry.  The researches achieved in 
this study will give impacts to the fields not 
only of analytical chemistry but also of 
supramolecular chemistry, chemical biology, 
nano-science and biotechnology. 
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