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(1) Long-term goal of laboratory and research background 
Our study aims to understand cellular functions using a bottom-up approach from the single 
molecule level. To achieve this, we are attempting to elucidate the mechanism by which 
individual biomolecules or their networks function in a precise manner, by developing novel 
single-molecule techniques using multidisciplinary approaches, including biophysics, 
bioMEMS, and chemical biology. In addition, we are developing a methodology to investigate 
correlations between genetic mutations, dysfunctions, and diseases with single molecule 
sensitivity, which would provide new insights for biological as well as pharmaceutical studies. 
 

(2) Current research activities (FY2020) and plan (until Mar. 2025) 
Development of amplification-free rapid detection method of SARS-CoV-2 
Accurate and rapid nucleic-acid detection methods can contribute to early cancer diagnostics 
and virus pandemic prevention 1,2. Currently, the demand is urgently increasing, since the 
novel coronavirus SARS-CoV-2 has caused over 117 million infections and 2.6 million deaths 
world-wide (as of 8th Mar 2021). Reverse transcription quantitative PCR (RT-qPCR) is 
widely used as a “gold standard” method for SARS-CoV-2 diagnosis, however, the 
amplification process of RT-PCR requires the detection time over several tens of minutes, 
and could cause false-negative or -positive results due to amplification errors. To overcome 
these challenges, we combined the CRISPR-Cas13-based nucleic-acid detection system and 
our microchamber technology to develop a platform that enables accurate and rapid 
detection of single-stranded RNA (ssRNA) at a single-molecule level, termed SATORI 
(CRISPR-based amplification-free digital RNA detection) (Commun. Biol. 2021). SATORI 
enabled rapid and sensitive detection of whole genomic RNA from SARS-CoV-2, thereby 
highlighting the potential of SATORI as a powerful new class of rapid and robust viral 
diagnostics. 

 
In addition to SARS-CoV-2, SATORI could also be used to detect a biomarker in other diseases such as 
cancer, and we are currently exploring new uses in addition to SARS-CoV-2. 
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