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Kobayashi’s group investigated the efficiency of retrograde gene transfer of HiRet/NeuRet vectors in marmoset
brains. Pseudotyped lentiviral vectors with FuG-B2 and FuG-E were prepared and injected with equivalent
genome titers into the striatum of the marmosets to evaluate the gene transfer efficiency by using
immunohistochemistry. Intracranial injection of the vectors was performed as a collaboration with Nakamura’s
and Takada’s groups in the Primate Research Institute of Kyoto University. Imunohistochemical analysis
indicated that FuG-E vector, as compared with FuG-B2 vector, shows 1.4-2.3-fold higher efficiency of gene
transfer into various brain regions, such as the substntia nigra pars compacta (SNc), intralaminar thalamic
nucleus (CM-Pf), and cerebral cortex (area 6D). The genome titer was also greater in FuG-E vector than FuG-
B2 vector (7.2 fold for GFP transgene and 5.0 fold for RFP transgene). Therefore, we concluded that FuG-E-
pseudotyped vector exhibits the higher efficiency of retrograde gene delivery in the marmoset brains.

We tried to develop animal models for Parkinson disease by using pathway targeting and transmission
silencing of the nigrostriatal system. In the pathway targeting strategy, the NeuRet-IL2Ra/EGFP vector is
injected into the striatum and the recombinant immunotoxin is injected into the substantia nigra, resulting in the
deletion of nigrostriatal pathway. In the transmission silencing strategy, the NeuRet-TRE-TeNT/EGFP vector is
injected into the striatum and AAV vector encoding rtTA transgene is injected into the substantia nigra, leading
to the expression of tetanus neurotoxin in the nigrostriatal system dependent on Dox treatment. The NeuRet-
IL2RTI/EGFP, NeuRet-TRE-TeNT/EGFP, and AAV-1tTA vectors were prepared. Although we planned to inject
these vectors into the marmoset striatum as a collaboration with the Primate Research Institute of Kyoto
University, the experiments were postponed due to the repair of the MRI. We will perform the experiments for
pathway targeting and transmission silencing to evaluate the behavioral changes based on functional
impairments of the nigrostriatal pathway. We collaborated with Yamamori’s group of RIKEN to apply
optogenetic approach to analyze the projection map of corticostriatal pathway from the area 9. The NeuRet-Cre
vector was injected into the striatum and AAV vector that expresses ChR2-EGFP based on Cre-loxP
recombination was injected into the area 9. TissueCyte analysis showed the expression pattern of ChR2-EGFP,
indicating the projection map of the area 9-derived corticostriatal pathway. In addition, we tried to apply
chemogenetic approach for functional analysis of corticostriatal pathway. The NeuRet-Cre vector with FuG-E
was injected into the mouse striatum and AAV vector encoding hMD11-EGFP under the control of Cre-loxP
recombination was injected into the motor cortex (M1), resulting in the expression of hMDI1-EGFP in the M1-
derived corticostriatal pathway.

Kobayashi worked as a leader of the gene expression analysis and technology group and



attended the project meeting to understand the progress of the whole project and to communicate
closely the project director, program officer, and project leaders. In the gene expression analysis and
technology group, we had the skype or e-mail meeting at the beginning of each year and prior to the
progress meeting to build up a close connection with each other.

Yamasaki’s group aimed to develop the appropriate technology for pathway-specific
manipulation of neural function and detailed analysis of structure and neural circuit in the marmoset
brain. In the fiscal year 2016, we produced specific antibodies against four marker molecules: type 3
vesicular glutamate transporter (VGIuT3), serotonin transporter (HTT), glycine transporter 2 (GlyT2),
and dopamine beta-hydroxylase (DBH). Although a specific antibody against dopamine transporter
(DAT) was not obtained, we were able to visualize dopaminergic neurons in the marmoset brain
samples by using an anti-TH antibody. Therefore, we have set up nine riboprobes and antibodies that
can be used for detailed analysis of major neurotransmitter systems in the marmoset brain.

By in situ hybridization using specific riboprobes for neurotransmitter transporters and
synthetic enzymes, we also developed a detailed map of major neurotransmitter systems in the
marmoset brain, including glutamate (VGluT1-3), GABA (GADG67), acetylcholine (CHT), dopamine
(DAT), norepinephrine/epinephrine (DBH) and serotonin (HTT). Expression maps of eight mRNAs
(VGIuT1-3, GAD67, CHT, DBH, DAT, and HTT) are now available online (https:/gene-

atlas.bminds.brain.riken.jp/). Because we found that a riboprobe for GlyT2 did not work in marmoset

samples, we will continue developing a specific riboprobe and complete mapping. We also applied
specific antibodies to marmoset brain samples and obtained a detailed information about their
distribution patterns. However, we were not able to extend above histological analysis to vector-
injected marmoset samples, because of the unexpected repair of MRI in Primate Research Institute
of Kyoto University and the resultant delay of injection experiment. Now we rescheduled the
injection experiment and will perform experiments as soon as the brain samples are obtained.
Nakamura’s and Takada’s groups in the Primate Research Institute of Kyoto University provided us
with adult marmoset brain samples, and Shimogori’s and Go’s groups at RIKEN BSI helped us to

produce a high-resolution atlas.
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