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Abstract 

How does the brain orchestrate a complex sequence of actions—like 

reaching for a cell phone and adjusting grip in real time? To explore 

this question, we combined large-scale neural recordings from motor 

(M1), premotor (M2), and somatosensory (S1) cortices of mice during a 

reach-and-grasp task. Crucially, we focused on extracting latent 

neural factors that govern movement execution, planning, and feedback 

control at single-trial resolution. Leveraging an assumption-free 

modeling framework, we uncovered how these latent factors interact 

dynamically across the full time course of the movement, 

distinguishing between successful and failed attempts. Our results 

not only illuminate fine-grained population-level coordination among 

sensorimotor regions but also offer new insights into how each 

cortical area contributes to rapid motor adjustments. By revealing 

these latent interactions, this work highlights the potential for 

advanced statistical approaches in understanding and predicting 

complex brain–behavior relationships. 
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