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Genome editing technology allows us to rewrite the genetic information 
in virtually any species and any cell type including human cells. To 
study the pathogenesis of human diseases at the molecular level, and 
to develop new therapies using genome editing, we need appropriate 
human cellular models. Our focus is on human iPS (induced pluripotent 
stem) cells, a type of pluripotent stem cell that can be generated from 
patients’ cells by introduction of specific transcription factors, and 
differentiated into other cell types. Our goal is to use genome editing of 
iPS cells to both model human diseases, and develop new therapies.

We developed an efficient method to isolate iPS cell lines containing a 
single nucleotide substitution. The nucleotide substitution is created by 
genome editing based on digital PCR, and isolation is accomplished 
by repeated limited dilutions in the absence of selection markers 
(Miyaoka, Nat. Methods 2014). Using this method, we are analyzing the 
pathogenesis of cardiomyopathy caused by point mutations of RBM20 
(RNA-binding motif protein 20) in isogenic cardiomyocytes derived 
from genome-edited iPS cells. We are also improving the precision 
and efficiency of genome 
editing technology, and 
developing new therapies 
based on correcting 
mutations in iPS cells from 
patients. In addition, we 
are developing a strategy 
to directly edit the genome 
in cells in the human body.

“Our goal is to develop methods to precisely and 
efficiently edit the genome in human iPS cells to 
allow us to develop disease models using human 

cells, and develop new therapies for these diseases.”
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