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Peptide self-assembled systems offer significant advantages including biological compatibility, ease of synthesis, low toxicity and functionalisability. However, the control over essential features such as chemical, structural and metabolic stability, the scale and relatively slow rate of self-assembly remain significant challenges.

We have designed helical N-acetyl-3-peptides that spontaneously undergo supramolecular self-assembly to form a new class of biomaterials [1-4]. The peptide monomers self-assemble in a unique head-to-tail fashion which is driven by a 3-point H-bond motif associated with the 14-helical structure of N-acetyl-3-peptides, irrespective of amino acid sequence. In addition, the unique helical structure of the peptide monomer offers the opportunity to introduce a wide variety of functions to the new fibres based on straightforward modification of the side chains of the component amino acids. Furthermore, the pitch of the helix is almost exactly three amino acids, resulting in a geometrically defined position of side chain functionalities. These materials are also resistant to proteolytic degradation further adding to their potential as novel biomaterials. 

We have exploited this high symmetry to design lateral supramolecular self-assembly motifs to link the fibres in a controlled manner. The bioactivity of the resulting materials can be tailored to control cell adherence and function, opening up a new generation of metabolically stable and biocompatible biomaterials. Application of these peptide materials to stem cell proliferation and differentiation will be discussed. 
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