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New approach to biomolecular self-assembly through formation of peptide architectures by artificial 
supersaturation
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National Institute for Materials Science, Japan

Biomolecular self-assembly is a bottom-up approach to form nano/microstructures through non-covalent interactions of 
biomolecules. Construction of desired functional structures by self-assembled growth is of fundamental interest for applications 

in fields such as biosensors, biodevices, tissue repair and for promising platforms in next-generation devices. Therefore, a deep 
understanding of the growth mechanism is required. However, growth process from nanoscale aggregations to hierarchical 
microstructures still remains unclear. Here, we report a new method of controlling and analyzing biomolecular self-assembly using 
a methanolic solution of short dipeptide diphenylalanine (FF), which has been known as a core recognition motif of Alzheimer’s 
b-amyloid polypeptide. The in situ observation of its growth gives unique information to understand growth mechanism of simple 
microtubes and "diatom-like" porous microspheres, which are produced through the formation of a small nucleus in the artificial 
local supersaturation. Although it is a simple model system, the method and interpretation will pave the way for controlled growth of 
more complicated biological nano/microstructures.
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