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Understanding brain function represents the foundation of new therapies that target diseases
of the central nervous system. During the past century, multiple technologies have been developed
to record neuronal activity. Each brain activity access technology offers complementary advantages
for investigating neural circuits at the microscale, mesoscale, and macroscale with different spatial
and temporal resolutions. Since no single method offers access across these scales, probing the
same population of neurons using different techniques is necessary to understand the integrated
function of brain networks. Here, we present a novel modular chronic neural interface for
monitoring and manipulating neural activity. The interface allowed us to perform mesoscale
measurements with functional ultrasound technology in freely behaving animals, at an order of
magnitude better spatiotemporal resolution compared to classical fMRlI methods. Thus, we
establish a new method that merges macroscopic (MRI), mesoscopic (fUSI), and microscopic (optical
imaging) modalities providing the opportunity to understand brain function in large animal
preclinical species that was not possible before.
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