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We develop techniques of functional blockage and in-vivo projection identification applicable to
projections between prefrontal regions in macaque monkeys by using gene-manipulation
methods and apply the techniques to study the functional roles of the projections between
prefrontal regions during the performance of the Wisconsin Card Sorting Task. In 2016FY, we
decided to use the commissural projections between the rostrodorsal premotor area (F7) in the
left and right hemispheres, produced a virus vector combining the cholera toxin subunit B (CTB),
reverse tetracycline transactivator (rtTA, actually TeT-On3G), and labeling protein (HA) with
adeno-associate virus (AAV), and a virus vector combining tetracycline response element (TRE),
tetanus toxin, which is a synapse-blocking protein (TeTX, actually eTeNT), and labeling protein
(*) with AAV, and injected the AAV-CTB-rtTA-HA into F7 of one hemisphere and
AAV-TRE-TeTX-* into F7 of the other hemisphere. As the success of selective gene expression
based on the interaction of multiple virus vectors depends on the titer of viruses, we first
conducted injection-staining experiments to determine the optimal titer condition. More
concretely, we injected a mixture of high-titer AAV-TRE-TeTX-EGFP and low-titer
AAV-TRE-TeTX-mCherry, perfused the animal during and without the application of doxycycline,
stained brain sections immunohistochemically either for EGFP or for mCherry, and examined
the titer condition in which TeTX is expressed by the interaction with retrogradely transported
CTB-rtTA-HA only under the presence of doxycycrine. Secondly, to confirm that the expressed
TeTX is transported to the axon terminals and blocks the synaptic transmission depending on
the doxycycline application, we developed an electrophysiological assay method in which the
responses evoked by the electrical stimulation are recorded as local-field-potentials. As for the
in-vivo identification of projection target, we made a combination of virus vectors
(AAV-CTB-tTA-HA and AAV-TRE-ChR2-EYFP), and the optorodes that can penetrate through
the dura into the cortex. Also, to inject virus vectors, without the confusions caused by dissection
of the dura, to the intended depth of the cortex, we made injectrodes fusing a recording fiber to

an injection pipe of reinforced fiber.
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