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AlphaFold and advanced Al-based molecular generation techniques

Abstract:

AlphaFold, a landmark achievement recognized by the Nobel Prize, represents a paradigm shift in structural
biology through the integration of advanced Al-based generative modeling—particularly diffusion models.
Originally developed for high-fidelity image synthesis, diffusion models have been rapidly adapted and extended
to enable the generation of complex biomolecular structures, accelerating progress in protein folding and
molecular design. This talk provides an overview of recent developments in Al-driven structural biology,
highlighting key principles and application trends in generative modeling. We will also introduce original
methodologies developed by our lab for high-resolution and controllable molecular generation based on
diffusion-based architectures. These technologies exemplify how Al is increasingly shaping the future of
biomedical innovation. The talk aims to reflect on the growing role of Al in structural biology and its potential to

transform healthcare and everyday life through next-generation medical and biological engineering.
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