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Harnessing the Power of Graphs to Structure Agentic 
Intelligence: Reasoning, Execution, and Applications

Abstract: 
Agentic AI is rapidly transforming our daily lives and scientific 
research. Powered by advances in large language models (LLMs) 
and agent harness engineering, AI agents are increasingly capable 
of reasoning, planning, and orchestrating tools to tackle complex 
real-world tasks. However, real-world intelligence requires 
understanding and leveraging rich structural relationships, 
from social networks capturing human interactions to molecular 
graphs encoding chemical and protein interactions. These 
structures provide essential relational knowledge and domain 
constraints. How can we harness the power of graphs to infuse 
this structured knowledge into agentic intelligence for more 
effective and reliable reasoning and execution?

In this talk, I will present a graph-centered perspective on agentic 
intelligence across three interconnected directions: reasoning, 
execution, and applications. First, I will discuss how graphs 
enhance agent reasoning by modeling relational connections, 
incorporating domain-specific rules, and discovering latent 
structures when explicit rules are unavailable. Second, I will 
introduce our group recent work on unified graph abstraction 
for agentic workflows and execution, enabling systematic failure 
detection, diagnosis, and autonomous improvement. Finally, I 
will showcase two preliminary biomedicine applications from 
our group: graph agentic bioinformatics question answering and 
agentic molecular editing and design. Together, these efforts 
highlight the potential of graphs as a unifying foundation for 
building more reliable, interpretable, and adaptive agentic 
intelligence.
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