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Abstract

While Al models like AlphaFold and RosettaFold have revolutionized life science research, realizing the full
potential of Al for biomedical discovery remains a significant challenge. Current approaches face three critical
challenges: (1) existing Al models are less accurate for controllable design and therapeutic applications; (2) the long-
horizon scientific research pipeline is quite complex and exceeds the capabilities of isolated models; and (3) there is
an absence of built-in safety mechanisms to prevent dual-use risks. To bridge this gap, in this seminar, Dr. ZHANG
will introduce PocketGen and RNAGenesis as controllable generative models for therapeutic protein/RNA design;
STELLA as a self-evolving agent for autonomous scientific discovery that discovers novel targets and enzyme variants;
and GeneBreaker and DNAMark for evaluating dual-use risks of DNA models and tracking Al-designed DNAs for
biosafety. He will conclude with his vision for the next generation of Al for Science: building biomedical world models
and integrating agents with physical lab automation to accelerate the cycle of discovery.
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