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Lecture Title
AI-Enabled Drug Discovery for Orphan GPCRs

Abstract (500 words maximum) 
Drug discovery increasingly relies on AI to explore complex biological systems and 

vast chemical spaces. Yet two major challenges persist: the scarcity of biological data for orphan 
GPCRs  and  the  diversity  of  chemical  space  across  datasets.  These  limitations  hinder 
conventional single-task and multitask models from learning meaningful patterns or predicting 
mechanisms.

To address this, we developed multitask and transfer learning strategies tailored for 
low-data and high-diversity contexts. Our AI-enabled orphan GPCR drug discovery platform 
leverages  shared  structural  and  physicochemical  features  across  GPCR families,  enabling 
applicability  assessment  for  orphan  receptors.  In  addition,  multitask  methods  support  the 
identification  of  safer  drug  candidates  by  integrating  toxicity  considerations  into  early 
screening.

Together, these methods demonstrate that biologically informed multitask and transfer 
learning frameworks are potential to overcome data gaps and chemical diversity. They provide 
scalable  and  interpretable  solutions  for  AI-driven  drug  discovery,  advancing  therapeutic 
development for orphan GPCRs.


