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In vivo neural projection mapping technology with a novel PET ligand
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This research aimed at establishing two technologies, in vivo monitoring of
gene expression in the brain and noninvasive neural projection mapping technology. Using PET with
11C-clozapine, we succeeded in visualizing the inhibitory DREADD, hM4Di expressed in the putamen of
monkeys. To improve the sensitivity of DREADD-PET imaging, we developed a new ligand, a
carbon-11-labeled derivative of DREADD agonists. As seen with 11C-clozapine, PET imaging localized
an increased uptake of the new ligand at the putative hM4Di-expressing site. Compared with
11C-clozapine, the signal-to-noise ratio was largely improved. Besides the injection site in the
putamen, an increased uptake was also found in its projection areas, i.e., the globus pallidus and
the substantia nigra, presumably reflecting hM4Di expression at the axon terminal. These results
indicate that the new PET ligand provides a high DREADD selectivity, and thus enables noninvasive
neural projection mapping.
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