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Abstract

The requirement for smart biomaterials to change in macromolecular
structure in response to external stimuli necessitates the design of
controllable modes of self-assembly. Driven by this need and
inspired by the natural self-assembly of proteins, we describe the
biosynthesis and characterization of three block polymers that consist
of a b-spiral elastin-mimetic polypeptide (E) and the o-helical coiled-
coil region of cartilage-oligomeric matrix protein (C). These proteins,
synthesized as the block sequences — EC, CE, and ECE — were
chosen for their distinct structures, functions, and modes of self-
assembly. For these fusion constructs we demonstrate that the block
orientation and the number of repeated blocks of the two protein
motifs play a significant role in their self-assembly on the micro- and
macroscale. Our results provide insight into the future development
of smart biomaterials with emergent properties.
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Cloning of Block Co-Polymers
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Circular Dichroism (CD)
of Homopolymers
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Dynamic Light Scattering (DLS)
of Block Polymers
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Cartilage Oligomeric Matrix Protein
Coiled-Coil (C)
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Protein Block Polymers

st ‘S\MVN A ‘-

A(AT);AACG-COMPeo-LQA(AT),A

SA-Elastin-LEG

DKPIAASA-Elastin-L G

CG-COMPGc-LQA(AT),AVDKP

SA-Elas

Elastin = [(VPGVG),VPGFG(VPGVG),];VP

DLOPS

stin-L £

COMPcc = DLAPQMLRELQETNAALQDVRELLRQQVKEITFLKNTVMESDASG

Temporaur Sca, ©
&

CD of Block Polymers
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Binding of Polymers to
Curcumin & All-Trans Retinol
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Protein Constructs
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Elastin (E) Protein Purification & MALDI Analysis Comparison of Melting Curves in the Conclusions & Future Work
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\ on the block orientation and composition
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