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Self-assembly of molecules is an attractive materials construction strategy due to its
simplicity in application. By considering peptidic molecules in the bottom-up materials
self-assembly design process, one can take advantage of inherently biomolecular
attributes; intramolecular folding events, secondary structure, and electrostatic
interactions; in addition to more traditional self-assembling molecular attributes such as
amphiphilicty, to define hierarchical material structure and consequent properties. Two
classes of materials will be discussed. First, a brief introduction to beta-hairpin selfassembly will be presented.
Importantly, intermolecular self-assembly into a
nanofibrillar network morphology does not occur until individual peptide molecules
intramolecularly fold into a beta-hairpin conformation.
Subsequently, specific,
intermolecular assembly occurs into a branched nanofibrillar network. During assembly
and gelation, desired components can be encapsulated within the hydrogel network (e.g.
drug compounds, living cells). The system can shear thin but immediately reheal to
preshear stiffness on cessation of the shear stress. Recently, the materials have been
adapted to high throughput screening.
Second, a new solution assembled system comprised of theoretically designed coiled coil
bundle motifs will be introduced. The molecules and nanostructures are not natural
sequences and provide opportunity for arbitrary nanostructure creation with
peptides. With control of the display of all amino acid side chains (both natural and nonnatural) throughout the peptide bundles, desired physical and covalent (through
appropriate “click” chemistry) interactions have been designed to produce one and twodimensional nanostructure. One-dimensional nanostructures span exotically rigid rod
molecules that produce a wide variety of liquid crystal phases to semi-flexible chains, the
flexibility of which are controlled by the interbundle linking chemistry. The two
dimensional nanostructure is formed by physical interactions and are nanostructures not
observed in nature. All of the assemblies are responsive to temperature since the
individual bundle building blocks are physically stabilized coiled coil bundles that can be
melted and reformed with temperature.
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