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Modeling human diseases in experimental animals via genetic engineering is an indispensable step
in studying the pathomechanisms of and in developing therapies for intractable neurodegenerative
diseases such as Alzheimer’s disease (AD), Parkinson’s disease (PD), Huntington’s disease (HD), and
the spinocerebellar ataxias (SCAs). Indeed, various transgenic and knock-out/in mouse models of
these neurodegenerative diseases have been developed, and have substantially contributed to the
understanding of basic disease mechanisms. However, rodent models have limitations in
translational research in terms of evaluating the therapeutic efficacy and metabolic profiles of drug
candidates, as well as in developing disease biomarkers, mainly because of the differences in
metabolism between humans and rodents. Furthermore, differences between humans and rodents
in the structure and physiological functions of the brain have resulted in difficulties in reproducing
the selective vulnerability of specific neurons or circuits in these mouse models. In addition, the
small-sized brains of rodents are difficult to be analyzed anatomically or functionally in detail by in
vivo imaging techniques such as magnetic resonance imaging (MRI) or positron emission
tomography (PET). These limitations have resulted in the failure to predict the efficacy of clinical
trials in human patients from the experimental findings obtained from rodent models of
neurodegenerative diseases, lessening the preclinical value of rodent models. Therefore, the
establishment of clinically relevant models of neurodegenerative diseases using non-human
primates is imperative for accelerating our understanding of pathophysiological mechanisms and
the development of clinically applicable therapies. Various non-human primate models of human
diseases using the chimpanzee, rhesus macaque, cynomolgus macaque, common marmoset or
common squirrel monkey have been reported (Chan, 2013). Among them, the marmoset, a small and
a non-endangered non-human primate, offers many advantages regarding its reproductive features
and small body size. Marmosets routinely ovulate multiple oocytes per ovarian cycle, have a short
gestation period, and reach sexual maturity at around 1 year of age (Kishi et al., 2014). Their small
body size also enables us to handle them with ease, which translates into lower caging and feeding
costs. Furthermore, reproductive technologies for the marmoset, such as embryonic stem cells
(Sasaki et al., 2005), transgenic animals with transgene germline transmission (Sasaki et al., 2009),
and induced pluripotent stem cells (Tomioka et al., 2010), have been rapidly developed in just the
past decade. These advantages of the marmoset compared with other non-human primates may

provide better outcomes once it has been used in translational research.



In past, we successfully generated a marmoset model of the polyglutamine (polyQ) diseases,
which are a group of inherited neurodegenerative diseases including HD and various types of SCAs.
The polyQ diseases are caused in common by an expansion mutation of the polymorphic CAG repeat
(> 35—40 repeats) encoding the glutamine stretch in each disease causative gene. One of the
distinctive features of the polyQ diseases is a tight genotype-phenotype correlation between the
number of CAG repeats and the age of disease onset, which makes it a promising avenue to establish
a symptomatic transgenic marmoset model by genetic engineering.

In this three-year project, we further examined this model as a useful tool for a new drug discovery
by establishing transgenic marmoset line and then by genotyping and phenotyping using behavioral
measurement, non-invasive brain imaging, as well as omics analysis. Result suggest that the
established line of transgenic marmoset shows some similar phenotype as the human disease and

that it will be useful for the translational research.
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