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Nature-Mimetic smart alternating peptides: The next generation material for 
bioglue
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Recently, we reported a practical synthetic technique for alternating peptides via catalystfree three-
component polymerization based on Ugi’s 4CC reaction using N-(1-p- methoxyphenethyl) (MPE) 
group as a new protecting group.1 As the applications of our invention, we herein discuss the impact 
of polypeptide sequence on thermal properties2 and the structural scope of alternating peptides as an 
adhesive material.
We prepared diblock, random, and alternating copolymers comprising a stoichiometric amount of valine 
as a hydrophobic unit and glycine as a hydrophilic unit. It was found that the  UV  spectra  of  aqueous 
solution of diblock copolypeptide exhibit a cloud point upon heating, while the alternating peptide 
shows an upper critical solution temperatrure (UCST) behavior. The random copolypeptide exhibits two 
transition temperatures owing to the  presence of both segregated and alternating polymer sequences 
in the polymer. We also investigated the application of alternating peptide to an adhesive material using 
Poly(Gly-Val) as a lead compound. Alternating peptide bearing glycine-N-butylphenyl glycine repeating 
units exhibits favorable properties as an adhesive material. The polymeric adhesive exhibited both a 
higher adhesive strength than that of conventional fibrin glue and a unique re-adhesion capacity.   
 

1) Y. Koyama, P. G. Gudeangadi, Chem. Commun. 2017, 53, 3846.
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