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Background and summary of the project: 

1) Reconstitution of a protein synthesis system: We have reconstited the E. coli translation 

system in the test tube, which we named the PURE system. The PURE system of eukaryote 

(yeast) and mitochondria (human) are also under development. Based on these systems, we are 

studying the molecular basis of protein synthesis. 2) Synthetic biology by PURE system : 

Taking advantage of the rapid production of proteins of high quality using the PURE system, 

we are constructing the supermolecular complexes (ribosomes, ATP synthetase etc.), to 

ultimately create a biosystem in a test tube. 3) Creating polypeptides with new functions by 

PURE system : We have established the ribosome-display method using the PURE system, a 

method for identifying functional polypeptides from a pool of variants. Applying this technique, 

we are creating various proteins with new binding properties.  

Techniques used: PCR, cell-free translations, protein purification, protein analysis 
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