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Novel 3D imaging method for deep brain regions
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Miniaturized fluorescence microscopes are becoming more important for

deciphering neural codes underlying action, perception and memory. Considering the three-dimensional
structure of neural circuits in the brain, volumetric imaging capability would increase the number
of recorded neurons and enable simultaneous observation of multiple neuronal populations located in
different depths. Here, I developed a head-mount miniaturized microscope for volumetric fluorescence

imaging from mice. By introducing an electrically tunable lens for axial scanning, the device
captures the fluorescence from a calcium sensor protein GCaMP6f within a volume of ~1200 x 800 x 400
micrometers at 5Hz from behaving mice. The overall weight of the microscope is under 4 grams. This
easily constructed device with volumetric imaging capability enables large-scale and precise
recording of ensemble neural activities from freely moving animals.
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3D Microscope
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