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Study on Childhood-onset Movement Disorders
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1. The purpose of the study

It is known that there are a great variety of neurological disorders that present with involuntary
movements in childhood, such as dystonia, chorea, and myoclonus. They can be broadly divided into
hereditary and acquired diseases. Hereditary dystonia includes a group of diseases included in the DYT series
and a group of neuro-degeneration with brain iron accumulation (NBIA). Many other diseases are known to
cause hereditary chorea and myoclonus. In children, the exact incidence of these diseases is unknown, and
only a few of them (DYT5, DYT10, etc.) have effective treatments, making them intractable rare neurological
diseases. Since the pathophysiology of many of these diseases has not yet been elucidated, we will conduct

research on the epidemiology, pathogenesis, and development of treatment methods for these diseases.

2. Results

Inoue et al. established iPS cells derived from patients with ATP1A3 abnormality and POLR-related white
matter degeneration to elucidate the pathogenesis of childhood-onset involuntary motor disorders and to
develop therapeutic strategies. Further, both monolayer culture and brain organoids were achieved from iPS
cells derived from individuals harboring ATP1A3 variants. An increase in NOS during heat stress was
observed in brain organoids from patients with AHC.

Takeshita et al. conducted an epidemiological survey on childhood-onset dystonia in Japan. The total
number of patients was over 700, and 60% were hereditary. The etiology of infantile-onset dystonia was
diverse, with DYT5 and DYT10 being more common in the older cases. ATP1A3-related diseases were
specifically assessed to clarify their clinical characteristics, which revealed dystonia begins in infancy, and
are often symptomatic, systemic, or paroxysmal, and most of them were drug resistant.

Motohashi et al. conducted case series studies to clarify the natural history of genetic disorders manifesting
movement disorders, in relation to brain images. This revealed the natural history and brain image
characteristics of individuals with COL4A variants, 14q12 deletion syndrome, and TMEMG63A variants. It
was shown that individuals with COL4A variants may present with basal ganglia malformation and
cerebellar atrophy, which resemble tubulinopathy. The study of 14q12 deletion syndrome elucidated the
persisting chorea, whereas the epilepsy becomes less prominent in the adulthood. The familial case with
TMEMSG63A variants provided the suggestive data on long term course of the nystagmus and the central
nervous system involvement.

Saito proceeded with the establishment of patient registry database.
Baba et al. studied the cases with non-genetic diseases manifesting movement disorders, and conducted
case series studies on febrile infection-related epilepsy syndrome (FIRES) and anti NMDAR autoimmune

encephalitis. These studies elucidated the potentially effective therapeutic approaches.



Sasaki et al. proposed new diagnostic criteria for the disorders caused by ATP1A3 abnormalities, which
have been expanded more than 10 variants of the disorder. Genetic analysis is essential for these disorders.
Sasaki et al. also proposed new diagnostic criteria for the movement disorder by GNAOI variant. For those
who suffers severe movement symptoms by this disorder, there is an effective treatment method (deep brain

stimulation). Therefore, an early and precise diagnosis is very important for this disorder.



