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Multi regional neural recordings can provide crucial information to understand fine-timescale interaction between
multiple brain regions. However, conventional microdrive designs often allow the use of only one type of electrode
to record from single or multiple regions, limiting the yield of single-unit or depth profile recordings. It also often
limits the ability to combine electrode recordings with optogenetic tools to target pathway and/or cell type specific
activity. Here, we present a hybrid microdrive array for freely-moving mice to optimize yield and describe the
protocols for its fabrication and for the reuse of the microdrive array. The current design employs nine tetrodes
and one opto-silicon probe to be implanted in two different brain areas simultaneously in freely-moving mice. The
tetrodes and the opto-silicon probe are independently adjustable along the dorsoventral axis in the brain to
maximize the yield of unit and oscillatory activities. Our microdrive array also incorporates a setup for light,
mediating optogenetic manipulation to investigate the regional or cell type specific responses and functions of
long-range neural circuits. In addition, the opto-silicon probe can be safely recovered and reused after each
experiment. Because the microdrive array consists of 3D-printed parts, the design of microdrive can be easily
modified to accommodate various settings. We first describe the design of our microdrive array, how to attach the
optical fiber to the silicon probe for optogenetics experiments followed by fabrication of the tetrode bundle, and
implantation of the microdrive array into the mouse brain. The recordings of local field potential and unit spiking
together with optogenetic stimulation also demonstrate the feasibility of the microdrive array system in
freely-moving mice.




