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Abstract: Proteins can provide therapeutic functions simply not possible with small molecule drugs, but
their large size and folded structure present critical challenges in terms of delivery, stability and activity.
We take advantage of protein size, structure and the ability to interact with other proteins to create
therapeutic protein materials via self-assembly routes not available for small molecules. The ability to
control assembly of therapeutic proteins is essential to manipulating the final physical properties of the
material, ensuring retention of protein activity, and directing the interactions between materials and cells.
The main goal of our work is to create materials made directly from therapeutic proteins and apply these
to autoimmune disease, vaccines and cancer. In each case, we apply a rational protein design strategy
and perform extensive characterization to understand the structures formed, their dynamics and stability,
and how to tune the material properties for specific applications.
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