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What do AlphaFold2, ESM1-2, ChatGPT, GPT-4, DALL-E, Hawk, Claude Opus, Birdie, Llamas, and Alpacas have in common? The word disruption comes to mind. Those of us who started our love affair with AI because we wanted to advance scientific enquiry and the human condition are familiar with disruptions. Molecular biology has the honor of experiencing many disruptions due to ground-breaking findings by Darwin, Miescher, Rosalind, Watson and Crick, Anfinsen, Scheraga, Perutz and Kendrew, Karplus, McCammon, Levitt, Warshel, Scheraga, and many others due to rapid computational advances. Through representative examples, I will showcase some of my laboratory’s work on generative AI before and after deep learning. I will tie this work to a central question in AI research, learning the right representation, and will instantiate it on diverse wicked problems in molecular biology and human health that necessitate or benefit from strengthening AI by integrating domain knowledge. I will showcase representative examples of our AI research on grounding, instructibility, and alignment. 
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