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Proteins are sequence specific and geometrically defined macromolecules representing the central
framework of all biological processes in Nature. Their precise physical architecture and consequent
biochemical functions are unique and unrivalled in the synthetic world, providing an impetus for the
incorporation of proteins into the development of contemporary hybrid materials. Unlike conventional
polymers, their repertoire of chemical functionalities at discrete positions facilitates the grafting of
designated synthetic moieties [1] to achieve a nanoscale construct with exceptional macromolecular
definition.[2,3] Through these synthetic appendages, supramolecular polypeptides [4] and protein-
polymer biohybrids [2,3] can be chemically programmed to possess new and improved physico-
chemical properties while simultaneously exhibiting unique biological behavior.

We have designed multifunctional copolymers derived from proteins[2] that possess attractive features
such as an accurately known length and a defined number of functional groups at distinct locations
within the peptide backbone, low size-dispersity as well as intrinsic biocompatibility. Such copolymers
allow the stabilization of various nanoparticles such as quantum dots (QDs) [5,6] or nanodiamonds [7]
via multivalent interactions. A pronounced responsiveness of the emission intensity of these
nanoparticles was found in the presence of DNA [6] or upon pH [5] changes which is attractive for
achieving biocompatible sensors for in vitro and in vivo applications. In addition, multiple drug
molecules with different modes of action as well as cell targeting entities were attached based on
sophisticated peptide chemistry. Such protein-derived nanoparticles have a great potential for in vivo
therapy and pave the way to intelligent vehicles for nanomedicine applications.
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