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Mammalian aggression is a long-lasting affective state that, once triggered, escalates and persists for 

extended periods. However, the underlying mechanisms driving this behavioral persistence have remained 

elusive, largely due to the complexity and technical challenges of studying these processes in mammals. 

To address this, I developed a strategy that integrates cell type-specific CRISPR/Cas9 multiplex editing with 

single-cell calcium imaging in behaving animals. Focusing on hypothalamic neurons—previously shown to 

exhibit persistent activity and scalable dynamics during male-male aggression—I identified neuropeptide 

signaling pathways required for aggressive escalation, regulating changes in spatiotemporal neuronal 

activity patterns (neural dynamics). This work provides one of the first molecular-to-circuit frameworks for 

understanding the persistence and intensity of affective behaviors in mammals and opens the door to 

investigating mechanisms underlying emotional dysregulation observed in neuropsychiatric and 

neurodevelopmental disorders. 
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