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Abstract:

Biology has undergone many revolutions, including Darwin's theory of evolution, the discovery of DNA,
the mapping of the human genome, the discovery of the CRISPS-Cas9 genome editing technique, and
more. Many disruptions have opened or redirected entire domains of scientific enquiry. Anfinsen showed
us that protein tertiary structure was largely encoded in the amino-acid sequence. John Kendrew,
reporting on the power of X-ray crystallography, began his feature article in Scientific American in 1961
with now these famous sentences “The way in which the chain of amino acid units in a protein molecule
is coiled and folded in space has been worked out for the first time. The protein is myoglobin, the
molecule of which contains 2,600 atoms.” Seminal work by Scheraga, Karplus, and Levitt motivated
decades of computational studies on protein tertiary structure, dynamics, and function. | followed the
Nobel laureates’ model-based research and designed physics-based models capable of shedding some
light into the relationship between structure, dynamics, and (dys)function in small proteins and peptides.
Then came the data revolution. Old questions could be reformulated anew and investigated with data-
driven and hybrid models. My laboratory showed these models to be more powerful in many respects, yet
not always satisfying. And now comes news Alphafold has solved a 50-year grand challenge in biology.
Many of us wonder what this means for protein modeling and, for some of us, for our academic and
scientific careers. | will argue in this talk that this unexpected yet to be expected disruption is a wonderful
opportunity that we can leverage to finally be able to get into the most interesting, complex, and messy
questions that molecular biology never fails to provide.
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