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(1)
With thanks to the pioneering work of Shinya Yamanaka, cell reprogramming and
induced pluripotent stem cells (iPS) and their possible use in regenerative medicine
have become major areas of research both in Japan and worldwide as they offer an
ethically sound and donor matched alternative to embryonic stem cells. The
therapeutic use of iPS however is not yet realized as there are still unsolved problems
related to their safety, heterogeneity, low efficiency of generation and identification of
defined culture conditions to direct them towards desired phenotypes (eg new
neurons).

2
We propose to identify non coding RNA (ncRNA) in the stem and differentiated states
and their consequent testing in generation of iPS cells and directed differentiation
towards target cells. ncRNAs, including those derived from retrotransposon elements
will be identified genome wise by next generation high throughput sequencing of
cap analysis gene expression (CAGE) libraries and RNA sequencing. Identified ncRNAs
will be experimentally over expressed and/or knocked down to identify candidates
that contribute to the stem cell state or direct differentiation towards a particular
lineage. Ultimately, we will use non coding RNAs to drive the de differentiation of iPS
and their subsequent differentiation in destination cells.

3
The research direction is novel as very little is currently known on ncRNAs, other than
miRNAs, in defining cellular states, and no systematic screens of their use in
generating iPS or directed differentiation have been carried out. We excel in this area
and have made major contributions to the discovery of non coding RNAs, and the
regulated expression of retrotransposon elements.
It is likely that systematic screening in this area will discover novel roles for these
RNAs. Preliminary evidence suggests they are often restricted to the nucleus and
involved in epigenome programming. Overcoming the “epigenome barrier” is a major
obstacle in cell reprogramming. Thus the originality of the project consists is to
identify and perturb the unexplored part of the transcriptome to identify ncRNAs that
drive the conversion of cells.

4
The project will not only expand our knowledge of the regulatory functions of ncRNAs,
but could also generate more efficient and safer iPS. ncRNAs that can produce better
iPS or differentiated target cells will have a very important role in individualized and
regenerative medicine. This will have a positive effect for many of us in an aging
society like Japan and the rest of the western world. One can envisage many future
applications in therapy for degenerative diseases, such as Alzheimer’s and Parkinson’s
diseases and regeneration after injury. Since new functions of ncRNAs will be
identified in this project, patent(s) will be applied and findings will be licensed to local
biotechnology companies, helping to create new high profile jobs.



 



 



 



 

 
 
 
 
 
 
 



 



 



 

 
 
 



 



 



 



 

 
 
 
 
 
 
 
 



 



 



 



 
 
 
 
 
 











 
 
 
 
 
 









 
 



 



 



 



 
 
 
 
 
 







 
 
 
 
 
 







 

 



 



 



 
 
 



 





 

 
 
 
 
 
 
 



 



 

 

 



 



 

 
 
 
 



 



 



 



 

 
 
 
 
 
 
 



 



 



 



 



 



 



 



 

 
 
 
 
 



 



 



 



 



 

 
 
 
 



 



 



 



 

 
 
 
 
 
 
 



 



 



 



 



 



 



 
 
 
 
 
 







 

 

 
 
 
 
 



 



 



 



 



 



 



 




