
 

 



 

•

•

 

 



1996 2000 2002 2006 2010 

 

 



 

 



 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

5 

 

 

 

 

 

 

  

 
 

 
 

 



 

 



 

 

  

 

  

 



 

 



 
III 

11 11 

 
 

 

 

 
 

 
 

 
 

 
 

 
 

 

 

 

 



•
 

•  

 

 

  

Extract & Pull-Down 
with anti-tag Beads 

Digest 

Database search  
& identification Mass spectrometry 

cDNA collection 

 

→ Cellular system  

 
2,200cDNA 

 
•  
•  
•  

 

 

 

 
 

•  
•  
•  
•  
•  

•  
•  
•  
•  

Nature 3 Cell 61 Total IF=588) 



 

Hirano, Y., et.al. (2005) Nature 437, 1381-85 

Hirano, Y., et al., MMol Cell (2007) 24, 977-984 

Kaneko, T., et al., CCell (2009) 137, 914-925 

 
 

 

 

© 2010 Takatsugu Hirokawa 

 

Hopkins & Groom, Nature Reviews Drug Discovery, 2002  

Enzyme 47% 
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