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Biography 

Patrick Drew received his Ph.D. in neuroscience from Brandeis University, and did postdoc-

toral work at UCSD.  He is currently an assistant professor in the departments of Engineer-

ing Science & Mechanics and Neurosurgery at Penn state.  His lab studies neurovascular 

coupling and the development of the cerebral vasculature.  

Abstract: Hemodynamic signals are used extensively to infer neural activity non-invasively in 

humans, but the limits of their spatial localization and temporal dynamics are poorly under-

stood. The systemic cardiovascular changes that occur during exercise are the most extreme 

experienced by a healthy organism, making locomotion an ideal perturbation to study the lo-

calization and dynamics of cerebral blood flow at their limits.  Using two-photon microscopy 

and intrinsic optical imaging, we observe localized changes in hemodynamic signals during 

voluntary locomotion in awake mice.  We then utilize a novel linear convolution model to dis-

sect the spatial pattern of the response into arterial and venous components.  We show that 

the localization and amplitude of the response are largely unaffected by pharmacological ma-

nipulations that increase or decrease blood pressure, indicating that the brain is well buffered 

from cardiovascular effects during natural behavior.  Finally, we use electrophysiological re-

cordings to demonstrate that the hemodynamic response co-localizes with neural activity 

during locomotion.  Our results point to a model of cerebral blood flow that is linear and lo-

calized, even during large cardiovascular changes that accompany exercise.  
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