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(D-1 Efficient breeding of marmosets having high sociality
We bred common marmosets with 6 breeding pairs. We newly developed a rack for marmoset cages to meet EU

and USA guidelines. We made a trial product of gluten-free diet for marmosets.

(D-2 Elucidating neural networks underlying higher brain functions in common marmosets

We developed software for marmoset cognitive testing with a tablet PC. To quantify eye contact behavior of
marmosets, we developed video coding software to analyze data from an eyeglasses-type eye tracker. We trained
marmosets to perform fixation and saccade tasks. We exchanged information about saccade tasks with Prof.
Okano’s group at Riken and Prof. Isa’s group at Kyoto University. We could trace 3D movements of marmosets
using video-recording system. We could semi-automatically categorize some vocalizations of marmosets from
recorded data. To examine neural networks underlying higher cognitive functions, we introduced ECoG systems for

recording neural activity.

(D-3 Analysis of multisynaptic neural networks in marmoset cerebrum

We continued to perform experiments of multi-colored rabies injections into the anterior and posterior cingulate
cortices of common marmosets. The results indicated that each cortical area might form loop circuits with both the
ventral and the dorsal striatum. Also, we found that the structural bases of multisynaptic inputs from the basal
ganglia and the cerebellum were different in the anterior and posterior cingulate cortices. This represents the
functional difference between the two cortical areas. In addition, we were about to establish the pipeline from
injecting rabies viral vectors to obtaining and analyzing images of retrograde transsynaptic labeling by the aid of

the digital slide analyzer.

(D-4 Development in marmoset models of brain disease and pathology

In collaboration with Prof. Kazuto Kobayashi, Fukushima Medical University, we compared, in the input systems
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of the striatum and the cortex of common marmosets, the efficiency of retrograde gene transfer of the NeuRet
(FuG-E type) vector vs. the HiRet (FuG-B2 type) vector, each of which exhibited highly-efficient retrograde
delivery in the macaque brain. The entire results revealed that the NeuRet vector displayed gene transfer efficiency
more than comparable to the HiRet vector, and that the HiRet vector, but not the NeuRet vector, caused drastic
inflammatory events around the injection site. Moreover, we carried out task training in two marmosets by making
use of a newly-developed behavior analysis system for examining motor activity in a marmoset model of
hemiparkinsonism. In addition, we explored a promoter suitable for developing an adeno-associated viral vector

that expresses alpha-synuclein specifically in nigral dopamine neurons.

(D-5 Providing marmosets and its sample and supporting researcher

In collaboration with Prof. Okazawa’s group (Tokyo Medical and Dental University), we generate a marmoset
disease model. To assess cognitive function, we trained marmoset monkeys in a spatiall delayed
matching-to-sample task and collected pre-injection data. At Tokyo Medical and Dental University, we injected a
virus vector into a temporal brain region to generate another marmoset disease model. We provided brain samples
to Dr. Yamazaki’s group (Hokkaido University) and Dr. Ogura’s group (Riken). We taught a method to collect
cerebral spinal fluid at National Center of Neurology and Psychiatry. We exchanged of information about animal
husbandry management with the staffs at Riken. In collaboration with Central Institute for Experimental Animals,
we try a fecal microbiota transplantation to treat diarrhea in common marmosets. We reported hypoxemia after one

shot anesthesia in marmosets. We developed a warm vest for marmoset MRI imaging.

(-1 Development of micro-connectomics

For “development of advanced big-data processing, data-base technology, and support other projects” (B@)-1), we
developed the following work items and provided technical support for constructing the structure/function map of
the brain. Referring to the method developed by the Hans-Peter Pfisters group of the Harvard University, we
developed a database of sequential slice electron microscopic images and an alignment method over multiple slice
images. We developed two-dimensional cell membrane segmentation method and achieved performance of 90%

pixel-wise accuracy. We implemented a noise intensity evaluation method to assess noise reduction part.

(2-2 Development of meso-connectomics

We developed a global tracking method for neuronal axons from images of marmoset two-photon tomography. Our
method could detect long fibers on the corpus callosum and also putatively crossing fibers. We found that the
proposed method outperformed previous methods in terms of the false positive rate, when applied to

artificially-produced neuronal fiber images.

@-3 Development of macro-connectomics

When applied to the high-angular resolution diffusion imaging data of the marmoset, our global tracking method
was found to detect some basic nerve bundles. Using the connectivity analysis, we found an exponential decay rule
between the distance and strength of two brain regions. We compared the connectivity matrix given by the

meso-connectomics with that given by the macro-connectomics, then realized 70% concordance rate between them.

(-4 Development of comparative and integrative connectomics
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We developed image registration techniques for comparing between different individuals and between macro (MRI)

and meso (two-photon) images. According to our registration method, we found a satisfactory continuity of the

boundaries between white and gray matters. We also found the continuity for the registration between meso and

macro images except for the cerebellum regions. After setting the landmarks of the marmoset brain, we found that

the registration error between meso and macro images was about 200 microns.
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