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Intramural Research Grant (2-8) for
Neurological and Psychiatric Disordersof NCNP

Basic research on the creation and evaluation of primate models for the
study of neurological diseases
Principle investigator: Kazuhiko SEKI (NCNP)

In this fiscal year, we are conducting research in the following areas: 1) overall supervision and
development of new animal models for diseases, 2) phenotypic analysis of dementia model monkeys using
PET, 3) development of biochemical biomarkers for ataxia model monkeys, 4) neuropathological analysis
of dementia model monkeys, 5) development of biochemical biomarkers for dementia model monkeys, and
6) development of new viral vectors for disease model monkeys. The following is a summary of the results
of our research in each of the following areas.

[Overall Management]
Despite the impact of Covid19 and the renovation of the animal building, overall, each project was judged
to be progressing smoothly as planned.

[ Phenotyping of a monkey model of dementia using PET] .
SMBT-1 is the latest tracer developed at Tohoku University. After signing the MTA, we were provided with
samples and various information. After signing the MTA, we received samples and various information. As
a result, we were able to obtain the desired 18F-labeled SMBT1 with sufficient radioactivity for PET
imaging and a molar activity of 60 GBg/pmol. Since FC-119S has been reported in the literature, we
asked our research collaborator to synthesize the precursor and the preparation. Using the precursor
obtained, we modified the synthesis method described in the paper to suit the equipment environment of
NCNP and performed labeling synthesis. As a result, it was found that an unlabeled impurity peak appeared
just before the target 18F-labeled FC-119S in the preparative process. Although we were able to separate
the 18F-labeled FC-119S from the target product and obtained 18F-labeled FC-119S, if we are to continue
synthesizing it for PET imaging in the future, it would be better to improve the problem of the impurity
peak to avoid the risk of contamination.

[Development of biochemical biomarkers in a monkey model of ataxia]
We have obtained research ethics approval for "Development of Clinical Indicators and Biomarkers in
Neurodegenerative Diseases" (Ethics Approval No. A2017-131) and have set up a system for

implementation. A large number of patients with MJD/SCA3 are hospitalized at our hospital, and the



research system is in place. In the future, it is necessary to establish an evaluation index that can be applied
to humans and promote the research.

[Neuropathological analysis of a monkey model of dementia] .
We assisted in the analysis of model mice in relation to PET ligands, with the aim of tracking changes over
time from the onset of the disease in situ. For one, we established the optimal method of staining for
amyloid-beta. In addition, markers of inflammation are currently under investigation. We are able to
proceed with the study to examine biomarkers and specimens that have been established as model mice for
dementia. On the other hand, there is a project being conducted by another researcher on the relationship
between biomarkers (spinal fluid, PET) and pathology in human dementia. We will continue to study the
relationship between the biomarkers and the pathology of human dementia in the next fiscal year.

[ Development of biochemical biomarkers in a monkey model of dementia] .
APB40 and AB42 levels in CSF were elevated in AD model mice compared to wild-type mice. In addition,
soluble AB42 and AP42/40 ratio in CSF were decreased in 12-month-old AD model mice, in which
cognitive decline and AB-positive plaques were apparent, compared with 2-month-old AD model mice. In
other words, we found that 12-month-old mice reproduced the same decrease in AB42 and Ap42/40 in CSF
as human AD patients. In this study, based on our previous experience of phenotyping the world's first
neurodegenerative disease model marmoset with onset and progressive symptoms, we will strategically
develop a phenotyping method for the early-onset AD model marmoset to be generated in this group from
an early stage, and establish biochemical biomarkers that reflect the pathological progression of AD. We
aim to establish biochemical biomarkers that reflect the progression of AD. Based on the results of this
year's study, we will continue to collect CSF and measure soluble AB over time in the next year, and aim to
identify the earliest age at which soluble AP42 and AB42/40 ratio decrease in CSF of AD model mice.
Furthermore, by comparing the results obtained in this study with the AR accumulation in PET imaging and
pathological analysis performed in the group, we aim to estimate the time when the decrease of AR in CSF
may appear in the genetically modified AD model marmosets.

[ Development of novel viral vectors for the generation of disease model monkeys]
When AAV9.2 was intravenously administered to marmoset neonates, it was found that gene transfer to
neurons was possible with high efficiency throughout the brain. In addition, by converting the CMV
promoter to the synapsin promoter, we have created a vector that enables neuron selective gene transfer
with little infection of organs other than the brain. In particular, in FY2020, we made further improvements
to AAV9.2 to improve the efficiency of gene transfer, and also created AAV9.2 with a promoter (L7) specific

for cerebellar Purkinje cells, and preliminarily confirmed that Purkinje cell-selective foreign gene transfer



is possible in marmoset neonates. The results showed that AAV9.2 was able to selectively transduce
Purkinje cells in marmoset neonates.
[Development of biochemical biomarkers for ataxia model monkeys]

Blood samples were collected from five PolyQ disease model marmosets and four wild-type marmosets as
a control group. Blood samples were collected from five PolyQ disease model marmosets and from four
wild-type marmosets as a control group. Extracellular vesicle fractions containing exosomes were purified
from each blood sample, and the proteins present in the fractions were comprehensively and quantitatively
analyzed by LC-MS/MS. As a result, we succeeded in quantitatively identifying approximately 2,000
exosomal proteins in each sample. Of these, we identified four proteins that increased or decreased in the
PolyQ disease model marmoset group, and four proteins that increased in correlation with the onset of the
disease.We purified exosome fractions from 16 blood samples of PolyQ disease patients (spinocerebellar
ataxia types 3 and 6) donated by NCNP Biobank and 25 samples of non-degenerative disease patients as a
control group. We purified the exosome fractions of 16 blood samples from patients with PolyQ disease
(types 3 and 6) and 25 samples from patients with non-degenerative diseases as a control group, and
performed quantitative evaluation of the above eight proteins by Western blot. The results showed that
some of the proteins showed variation in PolyQ disease patients. In addition, there was a correlation with

disease duration or PolyQ repeat length.
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