
 

	

Laboratoire de Chimie des Polymères Organiques, UMR 5629 
ENSCBP, Bât. A, 16 av. Pey-Berland  F-33607 Pessac Cedex 

  
 
  
 

Takahiro MURAOKA 
 
Associate Professor 
Tokyo University of Agriculture and Technology 
muraoka@go.tuat.ac.jp 
 
Contact LCPO : sebastien.lecommandoux@enscbp.fr 
 

 
Bio-inspired Multi-block Amphiphiles 

 
One  of  my  major  research  interests  is  development  of  synthetic  ion  channels  with  capabilities  of 
stimuli-responses   and   functioning   in   biological   media. Among   many   synthetic   ion   channels 
developed since early 1980s, my original design is to build the channels by supramolecular  assembly of  
rigid  membrane-spanning   components. This structural motif is inspired  by  nature,  namely multipass 
transmembrane (MTM) proteins with assembled membrane-spanning alpha-helices. A multiblock  
amphiphile  consisting  of hydrophobic  aromatic units and hydrophilic  flexible PEG chains allows  for  
folding  to  form  an  MTM-mimicked  conformation  in  a  lipid  bilayer. This  foldamer  in  a membrane 
performs ion transportation by the formation of a synthetic ion channel (ChemComm 2011, JACS 2012).     
More recently, the first totally-synthetic ion channels responding to organic ligands and mechanical     
stress have been successfully demonstrated (JACS 2014 and 2017).	During the  researches  relating  to  
the ion channels, a multi-block amphiphilic macrocycle was synthesized, which shows thermo-responsive 
single-crystal-to-single-crystal   transition   with macroscopic  bending motion (Angew. Chem. 2014).  
X-ray crystallography revealed a thermoresponsive conformational change at the PEG chain triggers the 
polymorphism. 
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