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Target Microtubule Characteristics:

Microtubules are energy consuming
protein assemblies that enable the dynamic,
adaptable organization of nanomaterials
within cells. We aim to extrapolate key | |
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structures to synthetic self-assembling
molecular materials.

e Self-assembly from nanoscale building blocks
* Cooperative o—3 dimer asymmetry

* Dynamic, programmable assembly

:  Cooperative molecular interactions

eduation * Controlled nanostructure morphology

* Motility and transport

dimer protofilament microtubule
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Modified Dipeptide Assembly MT-Inspired Functional Block Peptides Simulation-Inspired Triblock Assemblies
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Model boronic acid di(phenylalanine) dipeptide: BFF otherwise unstructured peptides.
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FTIR and Circular Dichroism (CD) spectroscopically confirm changes in peptide secondary structure
resulting from SDS/peptide interactions and confirm combined electrostatic/amphiphilic
influence of SDS on peptide assembly. o A T
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Determined volume fraction profiles can
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SCFT predictions guide molecular design of new triblock peptide.
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Scanning electron (left) and atomic force (right) microscopies reveal assembled BFF ribbon
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Mass spectrometry confirms boronate ester formation using catechol and sorbitol additives. (right).
Looking forward, we plan to emphasize how developing alternative, bio-inspired synthetic systems can be used to manipulate the organization, transport, and function of biomolecular and synthetic nanomaterials.
Controlled shape: Alternative triggers for programmable assembly: Secondary interactions with assembled peptides to drive organization into larger, multi-dimensional \
« Light structures and to facilitate unique supramolecular functions: e
* Heat * Environmentally responsive, adaptive materials Viel R Inner Lifeofthe Cel, ar
Tubes Sheets Spheres * Secondary (Bio)molecules * Non-equilibrium behaviors (e.g., alternative motility, triggered materials chemistry) Mimic 3D MT assembly
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