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(English)

Our research consists of three mutually interacting elements: (1) comprehensive exome
analysis, (2) functional analysis of newly identified genes, and (3) DNA sample collection and
database building. (1) As for comprehensive exome analysis of dystonia, we performed exome
sequencing for 54 familial dystonia cases. Of these analyzed cases, two patients showed
early-onset generalized dystonia with myoclonus and microcephaly as additional clinical
features. Provided that they had very severe phenotype and no family history, we
subsequently performed exome sequencing in the patients and their parents, which
identified different de novo KM7T2B mutations in the patients. We have generated striatum-
specific KMT2B knockout mice and now they are available for future research including
RNA-seq experiment and immunohistochemical analysis. The rest of the exome data has
been annotated using dbSNP, 1000 genomes, and Exome Variant Server, in which we have
found a strong candidate gene and have been screening for a different mutation in our
dystonia DNA panel. (2) We have identified two separate genes, X and Y, as novel candidate
genes for dystonia. Gene X was identified in a three-generation family in which multiple
members were affected with idiopathic isolated dystonia. We obtained autopsied brain of the
index patient, and a highly-sensitive immunohistochemistry disclosed that among the
striatal neurons, striosomal cells bearing dopamine D1 receptors (D1-cells) were selectively
depleted in the putamen, but not in the caudate nucleus. These findings suggest that
putaminal loss of striosomal D1-cells could be a key pathology that underlies the genesis of
dystonia in this patient. Also, these pathological findings are consistent with the X's known
function of releasing excessive oxidative stress, which suggests antioxidant therapy could be
beneficial for dystonia patients sharing the same pathomechanisms. We have screened for a
different mutation in X among over 1000 dystonia samples as a collaborative project with
The University of Tennessee and Chang Gung Memorial Hospital; however, a different
mutation has not been identified so far. Gene Y was identified in two siblings with early-
onset idiopathic isolated dystonia from consanguineous parents. Via immunohistochemistry,
Y was found to be predominantly expressed in the striatal cholinergic interneurons, which
has known to play a crucial role to develop dystonia. Moreover, Y was colocalized with the
receptor Z, one of the pivotal neurotransmitters in the striatum. Our findings further support
that the dysfunction of striatal cholinergic neruons causes dystonia and suggest that the
dysregulation of Z may be a more basic pathophysiology for the disease. (3) We launched
"Japan Dystonia Consortium" in 2013 and have collected dystonia DNA samples from many
medical institutions all over Japan. In this fiscal year, we collected 150 dystonia samples in
addition to 690 previous collected samples. Also, we are building a web-based dystonia

database and it will be running from the next fiscal year.
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