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Project title : Functional role of cortical beta activity in naturalistic actions

Project summary : Each of us performs thousands of motor actions during the course of
daily tasks, ranging from relatively simple (e.g. clicking on a mouse button), to highly
complex (e.g. holding a sheet of paper in one hand while using scissors to cut itin a
straight line with the other). Itis well established that the primary motor cortex is directly
and intimately involved in many of these mechanisms, and it is often viewed as the
primary ‘output’ region of the neocortex. Motor cortical activity in the beta frequency
range (13-30Hz) is a hallmark signature of healthy and pathological movement, but its
behavioral relevance remains unclear. This project will determine the functional role of
beta bursts in naturalistic behavior by using magnetoencephalography (MEG) and
electroencephalography (EEG) to study beta activity in adult human subjects performing
reaching and grasping movements. This will be combined with deep learning neural
networks for reconstructing the three-dimensional kinematics of the hand from multiple
video cameras. The results of this project are expected to provide a foundational
understanding of the mechanisms linking beta activity to behavior, laying the groundwork
for targeted treatments for diseases of movement which are associated with
pathophysiological beta activity, including Parkinson’s disease.
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