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[ Abstract] Against the backdrop of the “New Medical Sciences” initiative and the rapid development of artificial
intelligence technologies, drug design courses are facing problems such as outdated content, disconnection from frontier
research, and insufficient student innovation capability. Centered on an “Al-driven target-to-lead teaching loop”, this paper
reconstructs the curriculum system of drug design along three main routes: generative design, structure-based design, and
phenotype-based design. By introducing authentic research cases such as AlphaFold-based structure prediction, generative
molecular design, and Al-powered efficacy evaluation, we build an integrated "teaching—research—innovation" course
model. Based on rubric-based course project assessment and anonymous survey feedback from the pilot implementation,
this model substantially improved students' proficiency with Al tools and interdisciplinary collaboration, and most students
reported that real-world cases and project-based training strengthened their research thinking and evidence-based
awareness.
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