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Intramural Research Grant (29-5) for
Neurological and Psychiatric Disordersof NCNP
Understanding of pathology and development of new therapy of
Polyglutamine disease using transgenic marmoset lines.
Principle investigator: Kazuhiko SEKI (NCNP)

We generated SCA3 model marmosets (n=7) and established the
disease model line by generating F1 (n=5) and F2 (n=3) animals. In
this three years, we performed an extensive phenotyping from
different aspects, e.g. behavior measurement, biochemical analysis,
non-invasive brain imaging, pathological analysis. According to these
analysis, we proposed the biomarker that reflect the onset and
progression of the symptom, and some of them were confirmed to be
shared in human patients.

[ Behavior] We routinely performed the measurement of daily
activity, ladder-climbing task, and beam-walking task on both TG and
control animals to detect the onset and progression of symptom. As
a result, we established a reliable test battery. These test could
evaluate the ability of locomotion, equilibrium, and general motor
function separately. [ Brain Imaging] While the brain volumes
gradually increase from 3 months to 9 months of age in the wild type,
it is less dominant in the TG group. This observation suggest TG
marmosets may exhibit developmental disorder of the brain structure
before the onset of symptom, suggest that the MRI could be used to
as a biomarker predicting the onset of symptom. [Biochemistry] By
means of exosome analysis, we found the potential biomarker that
could be shared between human patient and TG marmoset. On the
other hand, we found a preliminary finding indicating that the Neuro
Filament Light chain (NfL) could also be functioning as the shared
biomarker between human and marmoset (temporarily paused due to
Covid-19 pandemic). [Pathology] Inthe case of littermates twins, we
confirmed the tendency that pathological images are similar. These



image is comparable between FO and F1 animals in general. However,
we could not find the difference between the early and late onset line.

[Human MJD] We have established a system to conduct clinical
research with ethics approval. We also confirmed 12 MJD/SCA
patients and measured using test battery like SARA scores and others.
We accumulated the patient registry composed by 1460 patients, and
genotyping of them are in progress (finished 809/1460) [New animal
model] In order to enable artificial expression control of the transgene,
we have been developed and evaluatd polyglutamine disease
marmosets that introduced by the Tet-on system.



