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Abstract: The ability to design proteins de novo offers a transformative pathway toward creating enzymes and
scaffolds with functions not found in nature. This seminar will primarily detail the design and experimental validation
of a novel, de novo DNA-binding protein. Unlike natural DNA-binding motifs, which are often difficult to study due to
their evolutionary history and alternate functions (e.g., recruitment of other proteins, response to regulatory signals),
our design utilizes a modular framework optimized for high-affinity recognition of specific sequences. We describe
the iterative process of scaffold stabilization and active site grafting, resulting in a protein that exhibits both
programmable sequence specificity and indirect readout. These results demonstrate that sophisticated enzymatic
functions can be engineered from scratch using first-principles design. Building upon these principles of modularity
and stability, the final portion of the talk will highlight the recent development of a highly stable, de novo B-barrel
protein. While the B-sheet topology remains a challenge for design due to the complexities of edge-to-edge
interactions, our recent work shows that strictly defined geometric constraints can produce exceptionally robust
architectures. We will discuss the structural characterization of this barrel and its potential as a rigid scaffold for future
ligand-binding applications. Together, these projects illustrate a burgeoning era in protein engineering where both
complex function and extreme structural stability are no longer emergent properties, but predictable outcomes of
rational design.

Biography: Dr. Lee Solomon is an associate professor of Chemistry and Biochemistry at George Mason University, with an
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