From Data to Function: Reimagining Food Proteins through AI and Molecular Modeling
Yonghui Li, Professor, Kansas State University
Abstract:
The growing demand for sustainable and nutritious foods requires new approaches to better understand and utilize food proteins and peptides. Traditional experimental methods for evaluating protein functionality and bioactivity are often labor-intensive, time-consuming, and limited in scalability. Recent advances in computational structural biology, AI, and molecular simulation are transforming this field by enabling more predictive and mechanism-driven food protein research. This presentation will highlight emerging applications of machine learning, protein language models, generative AI, molecular dynamics simulation, and multiscale modeling in food protein science. Topics will include prediction of protein structure–function relationships and functional behaviors, discovery and design of bioactive peptides, and molecular-level insights into protein–ligand interactions and physicochemical mechanisms governing food functionality. Together, these integrated computational approaches are accelerating the rational design and development of next-generation food proteins and peptides with enhanced functionality, nutritional value, and sustainability.
