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The core institute of Brain/MINDS, RIKEN, has made a lot of progresses, based on techniques and
methods established for during the last 2 years.

For structural mapping of marmoset brains, the Okano group has scanned various types of MRI
imaging of several marmoset brains using protocols, which can be used in many MRI facilities,
including partner institutes (Keio Univ. and Kyoto Univ.) and clinical research groups. Since the
Okano group was able to use only 3 wild-type marmoset brains for scanning in 2017 due to a shortage
of marmosets, they have focused on the optimization of scanning protocols for marmoset brains. In
addition, the group has also scanned genetically-modified disease marmosets including models for a
neurodevelopmental disorder, Rett syndrome and a neurodegenerative disease, Parkinson’s disease.
For neuronal projection mapping, three groups (Yamamori, Ichinohe, and Mitra labs) have worked
together to cover a whole brain neuronal network. To easily assemble and interpret individual data
obtained by the three groups, they used the same viral tracers, and all the ex vivo marmoset brains
were scanned by MRI before sectioning. Moreover, to bridge a gap between macro and micro-level
mapping, the RIKEN groups have initiated to analyze how consistent DTI data by MRI are with
tracer data obtained from the same marmoset brains, together with the informatics groups of Dr. Ishii
at Kyoto University and Dr. Doya at OIST.

For functional mapping of marmoset brains, the RIKEN groups conducted various functional analyses,
including fMRI (the Okano group), Ca imaging using fluorescent indicators (the Okano and Yamamori
groups), PET ligands for an oxytocin receptor and a dopamine transporter (the Hayashi group), and
64-channel EcoG recording implants (the Ichinohe group). Especially, the Okano group succeeded in
functional mapping on visual cognitions using marmosets in an awake condition and establishing Ca

imaging in brains of free-moving marmosets using improved a fluorescent indicators.



At RIKEN, a marmoset facility for genetically-modified marmosets was completed in 2016 and is now
operational. In 2017, the facility worked on generation of Alzheimer’s disease and Rett syndrome
models. In parallel, the Okano group periodically scanned the brain of MECP2 heterozygous
marmoset which was born in 2014, and found that the brain growth rate was dramatically decreased
after 6 months of age. Toward generation of Alzheimer’s disease model marmosets, the Saido group
succeeded in inserting mutations to a mouse genome using a base editor, a derivative from a
CRISPR/Cas9 system, without DNA double-strand breaks.

The RIKEN groups have also created various methods and techniques for structural and functional
mapping, including Scale S+, AbScale, mAzalesB5, and mGEPRA.

To accelerate data sharing among Brain/MINDS groups, Yamaguchi group launched an intra data

platform, and released a proto-type of brain mapping at the portal site of Brain/MINDS to the public.
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