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The Mission of Neurology - Its Past, Present, and Future

Ryosuke Takahashi

Department of Neurology, Kyoto University Graduate School of Medicine

Neurology is an area of medical specialty created and fostered in Europe and the United States. In Japan, “Nohshinkei-
naika” is the counterpart of Neurology. Nohshinkei-naika, i.e. neurology, is a subspecialty area of Internal Medicine in
Japan, whereas it is distinct from Internal Medicine and constitutes an independent primary specialty area in medical
board systems elsewhere in the world. When the medical board system renovation started in 2015, I served as the
President of the Japanese Society of Neurology (JSN). I convinced the JSN Board of Trustees that this system renovation
provided an excellent opportunity to examine whether or not the Neurology Specialty Board should be upgraded to
a primary specialty area from its position as a subspecialty of Internal Medicine. At the request of the JSN Board of
Trustees, Prof. Jun-ichi Kira at Kyushu University organized a special committee to examine the future of the Neurology
Specialty Board. Following 10 months of intensive research and discussion, the committee concluded that the field of
neurology in Japan should be upgraded to a primary specialty area in the near future, which will contribute to the
creation and development of a better medical system. This conclusion was approved as the policy of the JSN at the
general assembly of JSN members on January 8, 2018. At present, the JSN is actively negotiating with stakeholders to
make this happen.

Japan is a super-aged society, so it is important for the well-being of the population to ensure that elderly people stay
healthy and are able to work actively until the end of their lives. Regarding neurological diseases, age-associated illnesses,
including cerebrovascular diseases, Alzheimer’s disease and Parkinson’s disease (PD), need to be overcome. I have been
involved in basic and clinical research to elucidate the pathogenesis of and develop therapies for PD and associated
neurodegenerative disorders. In the current field of PD research, prodromal PD has received substantial attention. It is
well known that about 50% of dopamine neurons have already been lost by the onset of PD motor symptoms. Prodromal
PD is characterized by rapid-eye movement sleep behavior disorder (RBD), hyposmia, constipation and other premotor
symptoms, which manifest years before the onset of PD motor symptoms. At the prodromal stage, dopaminergic
neurodegeneration processes are not very advanced. Therefore, if a disease-modifying therapy were to be administered
at this stage, we might be able to retard or stop neurodegeneration altogether. In this lecture, I will discuss animal
models of prodromal PD established in our laboratory and an RBD cohort study termed the J-PPMI (Japan Parkinson's
Progression Markers Initiative), which is an ongoing multicenter clinical study being conducted by the National Center
for Neurology and Psychiatry (NCNP), Juntendo University, Kyoto University, Nagoya University and Osaka University.
Future prospects concerning the translation of animal studies to human settings will also be discussed.

We also are involved in a clinical trial concerning iPS cell-derived dopamine cell transplantation to PD patients being
conducted at Kyoto University Hospital in close collaboration with the Center for iPS cell Research and Application (CiRA)
of Kyoto University. The trial started in 2018, and four cases thus far have received cell transplantation without serious
side effects. The elucidation of the pathogenetic mechanisms underlying neurodegenerative diseases and development of
innovative therapies are crucial missions for the field of neurology.

Finally, forming bonds and encouraging collaboration among basic scientists, companies, medical doctors, medical
staff, patients and their caregivers, government employees and general society at both the national and global levels is
essential for overcoming the challenges facing the development of measures against neurological diseases. The promotion
of such collaboration is another mission for the field of neurology.

[Curriculum Vitae)

Ryosuke Takahashi, MD, PhD graduated from Kyoto University, Japan in 1983. He received his training of neurology in Kyoto University Hospital. In
1989, he started basic researches as a staff scientist at Tokyo Metropolitan Institute for Neurosciences, then he worked as a postdoctoral fellow
with Prof. Jon C. Reed at the Sanford-Burnham Institute, California, USA. He became Laboratory Head at RIKEN Brain Science Institute, Japan, in
1999. In 2005, he was appointed Professor and Chair of the Department of Neurology, Kyoto University Graduate School of Medicine. From 2014
to 2018, he served as the President of Japanese Society of Neurology. He also serves as the Vice President of Japanese Society for Neuroscience.
He is on the editorial board of Movement Disorders, Journal of Neural Transmission and Molecular Brain. He has published more than 400 original
articles in peer-reviewed international journals.

His major research interests are the molecular pathogenetic mechanisms underlying Parkinson’s disease and its related disorders and
development of disease-modifying therapies against these disorders.
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Transmission of prion and prion-like proteins in humans:
an emerging concept of “acquired CAA”

Masahito Yamada

Department of Neurology and Neurobiology of Aging, Kanazawa University Graduate School of Medical
Sciences

Prion disease are transmissible fatal disorders caused by the infectious form of prion protein (PrP*). Recent studies
have indicated that abnormal proteins accumulated in the neurodegenerative diseases, such as amyloid f-protein
(A ) and tau protein in Alzheimer's disease (AD) and a-synuclein in Parkinson's disease (PD), are also
transmissible inter-individually as well as intra-individually with a prion-like mechanism. In this lecture, we discuss
about inter-individual transmission of PrP* and prion diseases, and then, of A # in humans. (1) Transmission of
human prion diseases: Prion diseases are transmissible crossing the species barrier; human acquired prion diseases
include variant Creuztfeldt-Jakob disease (CJD) related to bovine spongiform encephalopathy, and iatrogenic
CJD related to cadaveric human growth hormone and to cadaveric dura mater grafts. We found that a subset of
patients with dura mater graft-associated CJD (dCJD) presented with relatively slow progression and PrP amyloid
plaques in the brain (plaque-type dCJD). Then, our collaborative studies revealed that the plaque-type dCJD is
caused by transmission of V2 prion strain to individuals with methionine homozygote at codon 129 of the PrP gene,
indicating that the phenotype of human prion diseases is determined by interactions between PrP genotypes of

the host and prion strains. (2) Prion-like transmission of A # in humans: It has been established in experimental

settings that pathologies of A f, tau, a-synuclein, and other proteins accumulated in the brain of AD, PD, and
other neurodegenerative diseases are transmissible inter-individually by intracerebral or peripheral inoculation of
the pathological aggregates. Human-to-human transmission of A f was suggested in recipients of cadaveric human
growth hormone. We indicated that A f pathology could be transmitted inter-individually 11 or more years after
cadaveric dura mater grafting. Furthermore, our and other groups reported early-onset non-genetic cerebral amyloid
angiopathy (CAA)-related intracerebral hemorrhages (ICH) in younger patients who had histories of neurosurgery
with or without evidence of cadaveric dura mater grafting in childhood; the period from the neurosurgery to onset of
CAA-related ICH ranged from 25 to 44 years. Thus, iatrogenic human-to-human A f transmission may cause not only
A B pathology but also clinical onset of CAA after long incubation period. A novel concept of “acquired CAA” (Yamada
et al. 2019) has emerged.

[Curriculum Vitae]
Dr. Masahito Yamada, MD, PhD, is Professor and Chair in the Department of Neurology and Neurobiology of Aging, Kanazawa University
Graduate School of Medical Sciences, and Director of Neurological Clinic, Kanazawa University Hospital, Kanazawa, Japan. Dr. Yamada
graduated from Tokyo Medical and Dental University School of Medicine in 1980, and had training in neurology, pathology, and neuroscience
in Tokyo Medical and Dental University, its affiliated hospitals, and the University of California at San Diego. He became Associate Professor of
Neurology at Tokyo Medical and Dental University in 1999, and Professor of Neurology at Kanazawa University School of Medicine in 2000.
His clinical and research interest is in (1) brain aging, dementia, and amyloid (Alzheimer’s disease, cerebral amyloid angiopathy, etc.) and (2)
infection and immunity of the nervous system (prion diseases, etc.). He has been the Chair of Research Committees on Amyloidosis (2005-2011)
and on Prion Diseases (2011-) by the Ministry of Health, Labour and Welfare, Japan. He is also the Chair of Dementia Section in the Japanese
Society of Neurology (JSN). He received the Japanese Society of Neuropathology (JSNP) Award (1996), the Sugita Genpaku Award (2018), the
JSN Award (2020), the Catalyst Award of the U.S. National Academy of Medicine (NAM) Healthy Longevity Global Grand Challenge (2020), etc.
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PL-1
Toward the Mysteries of Sleep

Masashi Yanagisawa
WPIIIS, University of Tsukuba, Japan

Although sleep is a ubiquitous behavior in animal species with central nervous systems, the neurobiology of
sleep remain mysterious. Our discovery of orexin, a hypothalamic neuropeptide involved in the maintenance
of wakefulness, has helped reveal neural pathways in the regulation of sleep/wakefulness. Orexin receptor
antagonists, which specifically block the endogenous waking system, have been approved as a new drug to
treat insomnia. Also, since the sleep disorder narcolepsy-cataplexy is caused by orexin deficiency, orexin
receptor agonists are expected to provide mechanistic therapy for narcolepsy; they will likely be also useful
for treating excessive sleepiness due to other etiologies.

Despite the fact that the executive neurocircuitry and neurochemistry for sleep/wake switching has been
increasingly revealed in recent years, the mechanism for homeostatic regulation of sleep, as well as the
neural substrate for "sleepiness' (sleep need), remains unknown. To crack open this black box, we have
initiated a large-scale forward genetic screen of sleep/wake phenotype in mice based on true somnographic
(EEG/EMG) measurements. We have so far screened >10,000 heterozygous ENU-mutagenized founders and
established a number of pedigrees exhibiting heritable and specific sleep/wake abnormalities. By combining
linkage analysis and the next-generation whole exome sequencing, we have molecularly identified and
verified the causal mutations in several of these pedigrees. Biochemical and neurophysiological analyses of
these mutations are underway. Indeed, through a systematic cross-comparison of the Sleepy mutants (with
a gain-of-function change in a serine/threonine kinase pathway) and sleep-deprived mice, we have found
that the cumulative phosphorylation state of a specific set of mostly synaptic proteins may be the molecular

substrate of sleep need.

[Curriculum Vitae]
Masashi Yanagisawa obtained MD (1985) and PhD (1988) degrees from University of Tsukuba with his discovery of endothelin. He
started his own lab in 1991 as an HHMI Investigator at University of Texas Southwestern Medical Center, where he discovered orexin
and stayed for 24 years. He started his current lab back in Tsukuba in 2010 funded by the FIRST program from MEXT, and established
WPI-IIS in 2012. He is @ member of US National Academy (2003); his awards include the Medal with Purple Ribbon (2016), Asahi
Prize, Keio Medical Science Prize (2018), and the Person of Cultural Merit (2019).
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SPL-01-1

The Therapeutic Landscape for Amyotrophic
Lateral Sclerosis

Lucie Bruijn

Translational Medicine, Novartis Gene Therapies, UK

There has been significant advances in the genetics of ALS over the past decade. This has led to advances
in our understanding of disease meachnsims and the complexity of ALS. There is a growing number of
potential targets for therapy development and interventions that can be considered in ALS. Furthemore
signicant advances in tools and technology have escalated opportunities in this field. The development
of induced pluripotent stem cells from patients carrying specific gene mutations has provided improved
in vitro systems to better understand the underying biology of the disease and relevance for patients. In
addition, the exciting development of antisense technology and gene therapy for ALS provides greater
confidence that meaningful therapies with a significant impact on survival are within reach. Although the
genes identified account for only a proportion of all patients, risk factor genes such as Ataxin-1 and Stathmin
2 may be associated with a larger number of patients. In addition, TDP43, a protein abnormally accumulated
in ALS, is present in those patients carrying the known genes causing disease as well as those negative for
any of these mutations, providing an attractive target for drug development. The disease process involves
multiple cell types and pathways requiring consideration of a combination of therapies. In order to identify
the best possible treatment approaches and get as many new therapies to market, innovative clinical trial
design is required. Recently platform trials were established to more rapidly identify therapeutic candidates
by enabling multiple treatment approaches to be tested at once. In addition to clinical trial design, the
development of relevant biomarkers for target engagement and disease progression is essential. ALS world-
wide has benefited from increased academic-industry collaborations and an engaged patient community. Close

collaboration amongst all stakeholders will ensure the timely approval of novel therapies.

[Curriculum Vitae]
| have worked in the neurodegenerative field for the past 30 years. After completing a Pharmacology Degree, | pursued a career in
neuroscience at the University of London, UK. During my post-doctoral fellowship, | developed a SOD1 mouse model of Amyotrophic
Lateral Sclerosis (ALS) which demonstrated that protein aggregation is a prominent feature in human disease. This has led to the
development of multiple therapeutic strategies focused on protein aggregation and more importantly formed the basis of the use of
antisense technology to lower SOD1 protein. As Chief Scientist for The ALS Association | built a translational program bridging the
gap between industry and academia, establishing initiatives for drug development, clinical trials and biomarkers,. | worked closely
with the FDA in establishing the FDA guidelines for ALS. These initiatives led to the development of the first antisense therapy for
neurodegenerative diseases. As Scientific Advisory to the Healey Center at MGH, | helped establish the first platform trials in ALS. As
advisor to the Dementia Discovery Fund | supported the first investments for drug development in ALS . In my current role at Novartis
| work in the Gene therapy translational medicine team to develop gene therapy strategies for ALS.
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SPL-02-1

Parkinson's disease - from a street view to disease
modification

Werner H. Poewe
Dept of Neurology, Medical University of Innsbruck, Austria

When first described more than 200 years ago the diagnosis of what we now call Parkinson's Disease
(PD) was solely based on astute clinical observation. It took another century to recognise the underlying
pathology and the first breakthrough in PD therapy was only made possible through the discovery of the
neurotransmitter role of dopamine and the finding of striatal dopamine deficiency in the parkinsonian brain.
Dopamine replacement with L-Dopa has remained the cornerstone of symptomatic PD drug therapy until
today and multiple refinements of this general pharmacological approach have increased the degree and
duration of benefit patients can expect from drug therapy and DBS offers relief to those with refractory
L-Dopa related motor complications.

In parallel to advances in the treatment of PD, the diagnostic process has evolved to include neuroimaging
probes of nigro-striatal dopaminergic function and an increasing number of MR-based imaging features as
well as genetic and other molecular markers, which has led to earlier diagnosis and increased diagnostic
accuracy.

Future developments in the diagnosis of PD will be driven by novel imaging, tissue and fluid biomarkers ,
which will enable the detection of prodromal disease stages and the identification of disease subtypes. Based
on research into the genetic architecture of PD multiple pathogenetic pathways and novel targets for disease
modifying therapies have been identified over the last 20 years and have fuelled an impressive pipeline of
drugs in development. Future neurologists will be able to identify both subjects at risk for PD or those in
pre-clinical disease stages, PD will no longer viewed as a single entity and treatmats will be increasingly
personalized. The combined effects of pre-clinical diagnosis and personalized disease-modifying therapies will

dramatically change the long-term outcome of PD.

[Curriculum Vitae]
Werner Poewe is Professor Emeritus and Past Chair of the Dept. of Neurology,Medical University Innsbruck, Austria. Following his
specialty fellowship at the Dept of Neurology and Psychiatry at Innsbruck University (1977-84), he was a British Council Research
Fellow to Drs Stern and Lees at University College and Middlesex Hospital London UK and subsequently held a position as Assistant
Professor in the Department of Neurology in Innsbruck. In 1990 he was appointed Full Professor of Neurology at the Virchow Hospital
of the Free University of Berlin and in 1995 took over the Chair of Neurology at the Dept of Neurology in Innsbruck. He retired from
the position of department director in October 2019. His further ledership roles include President of the International Movement
Disorder Society (MDS) (2000-2002), President of the Austrian Neurological Society (2002-2004 ) and Austrian Parkinson's Disease
Society (President 1996 - 2009) and Chair of the MDS - European Section (2012-2013). His research interests include Clinical trials
in PD, atypical parkinsonism, dystonia & other Movement disorders as well as the diagnosis, imaging and other biomarkers of PD and
Movement Disorders and sleep. WP has authored and co-authored 800 articles listed in PubMed with > 80.000 citations (H-Index
141).
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SPL-03-1

APOE4-associated cognitive impairment: the role of
blood-brain barrier dysfunction

Berislav Zlokovic %

Department of Physiology and Neuroscience, Zilkha Neurogenetic Institute, Keck
School of Medicine, University of Southern California, USA

Apolipoprotein E4 (APOE4), the main susceptibility gene for Alzheimer's disease (AD), accelerates vascular
dysfunction, amyloid- f and tau pathology, neurodegenerative disorder, and dementia in AD. How different
pathologies relate to each other to confer APOE4-associated cognitive impairment remains an area of
intensive research. Here, I will review 1) the role of blood-brain barrier (BBB) breakdown in development of
early human cognitive dysfunction and APOFE4-associated cognitive decline and relationship with amyloid- f
and tau biomarkers; 2) mechanisms of APOE4-mediated BBB disruption at the molecular and cellular level
and relationship with synaptic and neuronal dysfunction and cognitive deficits; and 3) potential therapeutic
targets at the BBB.

[Curriculum Vitae]
Berislav Zlokovic, MD, PhD is the director of the Zilkha Neurogenetic Institute, Professor and Chair of the Department of Physiology
& Neuroscience at the Keck School of Medicine, and Professor of Biology at Dornsife College of Letters, Arts and Sciences. Zlokovic
studies the role of brain microcirculation, and blood-brain barrier (BBB) in health and disease. Using animal models and studying
human brain he has pioneered the neurovascular concept of Alzheimer's disease. He showed that BBB breakdown can accumulate
before neuronal and synaptic loss leading to neurodegeneration, and is an early biomarker of human cognitive dysfunction. His
findings contributed to Phase 2/3 trials for Alzheimer's and stroke. According to Thomson Reuters/Clarivate Analytics Zlokovic in
ranked in top one percent of the most-cited authors in the neurosciences and behavioral sciences for 18 consecutive years). He
received the MetLife Award for Medical Research, the Potamkin Prize from the American Academy of Neurology, the MERIT Award
from NIA, the Javits Award from NINDS, and 2019 USC Associates Award for Creativity in Research and Scholarship. Zlokovic is a
member of the AAAS and the European Academy of Sciences. He co-founded ZZ Biotech, a biotechnology company dedicated to
developing new treatments for stroke and CNS disorders.
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SL-01-1

Cerebral Amyloid Angiopathy and Alzheimer
Disease: One Peptide, Two Pathways

Steven M. Greenberg
Department of Neurology, Massachusetts General Hospital / Harvard Medical School, USA

The shared role of f-amyloid peptide (A f) deposition in cerebral amyloid angiopathy (CAA) and
Alzheimer disease (AD) provides arguably the clearest instance of crosstalk between neurodegenerative
and cerebrovascular processes. The pathogenic pathways of CAA and AD intersect at the level of f-amyloid
generation, circulation within the interstitial fluid and perivascular drainage pathways, and brain clearance,
then diverge in their mechanisms of brain injury, neuroimaging manifestations, and clinical presentations. I
will review the evidence and pathogenic implications of interactions between CAA and AD. Both pathologies
appear driven by impaired amyloid clearance, creating conditions for a self-reinforcing cycle of increased
vascular amyloid, reduced perivascular clearance, and further CAA and AD progression. Despite the close
relationship between vascular and plaque A S deposition, several factors appear to favor one relative to the
other such as the peptide's carboxy-terminal site and particular co-deposited proteins. The amyloid-related
imaging abnormalities noted in anti-amyloid immunotherapy trials are another focus of likely intersection
between CAA and AD, possibly representing both overload of perivascular clearance and effects of removing
amyloid from CAA-positive vessels. The intersections between CAA and AD point to the potentially key role

of improving vascular function for treatment of both diseases and to next steps towards identifying therapies.

[Curriculum Vitae]
Dr. Steven M. Greenberg is Professor of Neurology at Harvard Medical School, Vice Chair of Neurology, and holds the John J Conway
Endowed Chair in Neurology at Massachusetts General Hospital. Under Dr. Greenberg's leadership, the MGH Hemorrhagic Stroke
Research Program has become internationally recognized for ground-breaking studies on the causes, diagnosis, and treatment
of the major small vessel disease cerebral amyloid angiopathy (CAA). Among Dr. Greenberg's milestones in the CAA field have
been developing and validating the widely adopted Boston Criteria, applying amyloid imaging to CAA detection, characterizing the
syndrome of CAA-related inflammation, and designing the foundation for the first CAA immunotherapy treatment trial. Dr. Greenberg
is also a leader in the broader stroke and vascular cognitive impairment fields, receiving the 2017 AHA Feinberg Award and serving
as Pl of the NIH-funded MarkVCID consortium for biomarkers of vascular cognitive impairment, co-PI of the NIH-funded DISCOVERY
network for post-stroke cognitive impairment and dementia, and multiple additional national bodies. Among Dr. Greenberg's >300
original reports and >90 review articles/chapters are authoritative review publications in Lancet Neurology on microbleeds (2009),
microinfarcts (2012), and outcome markers for CAA trials (2014) and in Nature Review Neurology on the relationship between CAA
and Alzheimer disease (2020).
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Coevolution of multimodal
neuroimaging and biomarkers

Chairs : Makoto Higuchi
National Institutes for Quantum and
Radiological Science and Technology

Takashi Hanakawa

Department of Integrated Neuroanatomy
and Neuroimaging, Kyoto Univesity
Graduate School of Medicine

< Objective>

This symposium is focused on parallel and synergistic
evolutions of diverse imaging modalities and biofluid
analyses towards the establishment of biomarkers
for Alzheimer's and Parkinson's diseases and allied
neurodegenerative disorders. Recent advances of PET and
MRI technologies have allowed diagnostic and therapeutic
evaluations of brain functions and pathologies as a
clinical workup, while measurements of disease-associated
molecules in blood and CSF potentially offer cost-effective
tests for mass screening of elderly populations. Moreover,
different imaging modalities, along with neurophysiological
examinations, play complementary roles in the
clinical assessment of these illnesses, conjunctively
covering multiple aspects of the neurofunctional and
neuropathological phenotypes. The session is accordingly
aimed to exchange scientific information on how the
coevolution of distinct imaging and other assaying
modalities could be made for the construction of next-
generation diagnostic workflows.

NFS-01-1 Precision measurement
of fluid biomarkers for
the multicenter imaging

cohort study (MABB)

O Takahiko Tokuda', Multicenter Alliance
for Brain Biomarkers®

'Department of Functional Brain Imaging Research,

National Institute of Radiological Sciences, National

Institutes for Quantum and Radiological Science and

Technology, Japan, > The Multicenter Alliance for Brain

Biomarkers

There is still a substantial unmet need for less invasive and lower-
cost molecular biomarkers, namely blood-based biomarkers,
for the diagnosis and stratification of patients with dementia
including Alzheimer's disease (AD). We developed the world's first
immunoassay to quantify plasma tau phosphorylated at threonine 181
(p-taul8l) in 2017 by using an ultrasensitive digital array technology
(Simoa system, Quanterix, USA). With this original assay, we
reported that the plasma levels of p-taul81 were significantly higher
in AD patients than those in the controls. Our study suggested
that plasma p-taul8l1 is a promising blood biomarker for brain AD
pathology. After our study, substantial evidence of the usefulness of
plasma p-tau assays in the diagnosis of AD has been accumulating
internationally. Now, we are developing other blood biomarkers for
AD, such as Ap42/40 and neurofilament light (NfL) as well as those
for other dementing diseases, such as TDP-43 and a-synuclein.
Furthermore, in order to validate the usefulness of those blood-
based biomarkers, it is essential that we should collect large-scale
blood samples obtained from patients with a highly reliable diagnosis
of underlying diseases. Such a "reliable diagnosis" used to mean
the pathological diagnosis of the patients, but now neuroimaging
techniques, such as PET imaging, of pathognomonic accumulation of
abnormal protein aggregates can be a substitute for the pathological
diagnosis. From this recognition, we have just launched the
Multicenter Alliance for Brain Biomarkers (MABB) in August 2020.
Now 11 institutes including QST have joined the MABB and started
to enroll patients with cognitive impairment and controls to collect
both PET imaging data and blood samples.

In this talk, I will present our results regarding blood-based
biomarkers for AD and neurodegenerative diseases, and introduce
the MABB cohort.

[Curriculum Vitae]

EDUCATION:
MD, Shinshu University, 1984
PhD, Shinshu University, 1992
RESEARCH AND PROFESSIONAL ACTIVITIES:
1984.6: Dept. of Neurology, Shinshu University
1993-1995: Visiting scholar, Dept. of Molecular Biology, Tokyo Institute of Psychiatry
1297-1 999: Postdoctoral fellow, Dept. of Pathology (Prof. B. Frangione), NY Univ.,
USA.
2014-2020.3: Professor, Dept. of Molecular Pathobiology of Brain Diseases, KPUM
2020.4-: Medical director, Department of Functional Brain Imaging Research, National
Institutes for Quantum and Radiological Science and Technology (QST)
PROFESSIONAL AND SOCIETY MEMBERSHIPS:
Board Member
2009~: Representative, The Japanese Society of Neurology
2010~: Councilor, The Japan Society for Dementia Research
2012~: Director, The Japanese Society of Normal Pressure Hydrocephalus
MAJOR RESEARCH INTERESTS
1. Z(otein chemistry and biomarker development in dementing/ neurodegenerative
iseases
2. Biochemical analyses of brain-derived extracellular vesicles
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NFS-01-2 Dissecting
pathophysiology of
Parkinson's disease with
multimodal neuroimaging -

-

(O Nobukatsu Sawamoto

Department of Human Health Sciences, Kyoto University
Graduate School of Medicine, Japan

Clinical picture of Parkinson disease (PD) is now
recognized as heterogeneous, reflecting pathology in
extensive regions of the nervous system. The classical
motor features of parkinsonism deteriorate quicker in
early stages, paralleled by loss of dopaminergic terminal
activity in the striatum measured with PET/SPECT.
The motor symptoms aggravate slower in advanced
stages, concurrently with decline of dopamine neurons
in the substantia nigra as shown by neuromelanin MRIL
Cognitive deficits occur frequently in patients with PD
even at the earliest stage of the motor symptom onset
and degree of the deficits do not necessarily correlate
with severity of parkinsonism. Widespread posterior
cortical thinning observed with structural MRI was likely
to precede cognitive symptoms, and cortical thinning
extended to frontal and anterior-temporal lobe when the
symptoms were detected. Memory impairment in patients
with PD was one of the major cognitive symptoms, and
the clinical characteristics of memory difficulty in PD
were different from that in Alzheimer disease. Memory
impairment in PD was associated with atrophy of the
nucleus basalis of Mynert and medial temporal lobe even
when amyloid PET was negative. Since PD is complex in
its clinical expression, multiple biomarkers of motor and
non-motor symptoms are required to detect occurrence
and progression of clinical features, which lead to a better
understating of the pathophysiology and new ways for the
development of disease-modifying therapies.

[Curriculum Vitae]

1994-1995: Resident, Department of Neurology, Kyoto University
Hospital

2001: Ph.D., Kyoto University Graduate School of Medicine

2001-2004: Clinical Fellow, PET Neurology Group, MRC Clinical
Sciences Centre, Faculty of Medicine, Imperial College,
Hammersmith Hospital, London, UK

2008-2012: Assistant Professor, Human Brain Research Center,
Kyoto University Graduate School of Medicine

2012-2013: Assistant Professor, Department of Neurology, Kyoto
University Graduate School of Medicine

2013-2015: Lecturer, Department of Neurology, Kyoto University
Graduate School of Medicine

2015-: Professor, Department of Human Health Sciences, Kyoto

University Graduate School of Medicine

NFS-01-3  Coevolution of
neurophysiology, neuroimaging
and CSF biomarkers in early .
staged Alzheimer's disease -t

O Takenobu Murakami'?,
Yoshikazu Ugawa®

' Division of Neurology, Department of Brain and
Neurosciences, Faculty of Medicine, Tottori University,
Japan, 2 Department of Neurology, Faculty of Medicine,
Fukushima Medical University, Japan, ® Department of
Human Neurophysiology, Faculty of Medicine, Fukushima
Medical University

Amyloid cascade is recognized as one of the most potent hypotheses
for Alzheimer's disease (AD). Amyloid positron emission tomography
(PET) and measurement of amyloid-beta protein (Af) in cerebrospinal
fluid (CSF) have been established for diagnosing early and preclinical
stages of AD. Accumulation of Af42 impairs long-term potentiation
(LTP) in the mouse hippocampus. Here, we study the relationship
between amyloid biomarkers and impairment of synaptic plasticity using
transcranial magnetic stimulation (TMS) in the early staged dementia.

Nine patients with early AD, 9 amnesic mild cognitive impairment,
and 12 age-matched normal subjects participated in this study. The
cognitive function was evaluated with standard neuropsychological tests.
We performed amyloid PET with "C-Pittsburg compound-B to evaluate
deposition of amyloid senile plaques in the brain. Af-ratio (Af40/42)
was measured in CSF from all the participants. We used a repetitive
TMS protocol (quadripulse stimulation: QPS) with interstimulus
intervals of 5ms (QPS5), which can elicit LTP-like plasticity. We applied
QPS5 over the left primary motor cortical hand area. Motor evoked
potentials (MEP) were recorded from the right first-dorsal interosseous
muscle before and after QPS.

QPS5 successfully induced LTP-like plasticity in patients with low Af
-ratio in CSF and negative amyloid PET imaging. In contrast, patients
with high Ap-ratio and positive amyloid PET had no LTP-like plasticity.
Regression analysis revealed that the degree of induced plasticity had
negative correlations with Af-ratio in CSF and amyloid deposition
in precuneus and posterior cingulate cortex. MEP changes positively
correlated with neuropsychological scores.

The present findings suggest that amyloid pathology is associated with
the impairment of LTP-like synaptic plasticity in humans. TMS-induced
plasticity may serve as a new biomarker for early diagnosis of AD by
detecting synaptic dysfunction.

[Curriculum Vitae]

2021-Present: Assistant Professor, Division of Neurology, Department of Brain and
Neurosciences, Faculty of Medicine, Tottori University

2019-20: Chief Physician, Tottori Prefectural Kousei Hospital, Tottori

2015-16: Assistant Professor, Advanced Clinical Research Center, Fukushima
Global Medical Science Center, Fukushima Medical University

2012-19: Assistant Professor, Department of Neurology, Faculty of Medicine,
Fukushima Medical University

2009-11: Postdoctoral Research Fellow, Department of Neurology, J.W. Goethe-
University, Frankfurt am Main, Germany

2008:  Staff Physician, Shimane Prefectural Central Hospital

2005-8: Staff Physician, Department of Neurology, Institute of Neurological
Sciences, Faculty of Medicine, Tottori University

2004-5:  Staff Physician, Tottori Prefectural Kousei Hospital

2002-4: Resident, Tottori Prefectural Central Hospital

2002:  Resident, Department of Neurology, Institute of Neurological Sciences,
Faculty of Medicine, Tottori University



ERERfHIFE 25 61 BB (2021) 61 : S16

Neuroscience Frontier Symposium 01
58198 (K) 14:15~16:15

fifS | En
F04R5(E REPEFEZEE 2F Room A)

NFS-01-4 Tau imaging in
typical and atypical
Alzheimers disease

O Pedro Rosa-Neto'?

' McGill University, Canada, >McGill Centre for Studies in
Aging, Canada

It is expected that tau imaging will provide a framework
for staging and predict Alzheimers disease progression.
However, the off-target binding typically present in the
first generation of tau imaging agents and the low tissue
concentrations of tau typical from early Braak stages
constitute a challenge for quantifying Alzheimers disease
early pathophysiological phases. In fact, post-mortem
Braak staging proposes that tau neurofibrillary tangle
accumulation follows a stereotypical sequential pattern,
beginning in the transentorhinal, spreading through the
temporal, and then extra-temporal association and primary
sensory cortices. Braak staging provides an index of
disease progression and has therefore been incorporated
as a core neuropathological criterion for diagnosing
Alzheimer's disease. This talk will discuss sub-nanomolar
imaging agents' role in identifying individuals in the
early stages of tau accumulation. We demonstrated these
properties in a cohort of 301 individuals. Participants
had imaging amyloid-beta PET with 18F-NAV4694 and
neurofibrillary tangles PET with 18F MK6240. Our results
highlight that the hierarchical 6-stage Braak model using
the sub-nanomolar agent provides a robust index of tau
deposition and disease status in living humans. Tau
positron emission tomography Braak staging using sub-
nanomolar affinity tracers can be incorporated in the
diagnosis and staging of living patients with Alzheimers
disease.

[Curriculum Vitae]

Dr. Pedro Rosa-Neto MD (Federal University Rio Grande do
Sul, Brazil), Ph.D. (Aarhus University PET Centre, Denmark) is a
professor of Neurology, Neurosurgery and Psychiatry at McGill
University, affiliated to the Douglas Research Centre. He is a Fonds
de Recherche Santé - Québec Senior Scholar. He is the Chair and
National Coordinator of PET of the CIHR-Canadian Consortium
on Neurodegeneration in Aging (CCNA) and vice-chair of the
CCNA team 2 'Inflammation and Trophic Factor deregulation in
Alzheimer's disease. Dr. Rosa-Neto directs the McGill University
Research Centre for Studies in Aging and the laboratory for
translational neuroimaging. Dr. Rosa-Neto's research focuses on
methodological aspects of amyloid, tau and neuroinflammation
imaging in the context of clinical trials.

NFS-01-5 Multimodal Database
for Parkinson Disease
in China

O Tao Wu

Capital Medical University, China

A

There is no reliable biomarker of early diagnosis or
progression in Parkinson's disease (PD). China has
the largest PD population. However, the efforts and
contributions of Chinese researchers in this area remain
limited. To utilize the resources optimally, the National
Clinical Research Center on Geriatric Disorders at
Xuanwu hospital has initiated CHINA (China Initiative
on Neurodegeneration and Aging) project since 2018.
The first phase of CHINA project targets for collecting
clinical research data of 50,000 neurodegenerative subjects
from over 100 hospitals in China with longitudinal clinical
records, images, bio tissues, and genomics. Multimodal
images (including structural, diffusion, iron, neuromelanin
and functional MRI, and PET data) are collected on
cohorts of PD, parkinsonism, LRRK2 and RBD. CHINA
platform provides users automatic processing pipelines for
MRI, PET, and genomics data, Al tools for data analysis,
and multi-center study management. CHINA database
will help develop imaging biomarkers for diagnosis,
progression, and early warning and understand neural
mechanisms of PD.

[Curriculum Vitae]

Dr. Wu is a professor in the National Clinical Research Center on
Geriatric Disorders, Xuanwu hospital. He is the director of Division
of Parkinson's Disease Imaging Research. He obtained his MD from
Tianjin Medical University in 1995 and became a neurologist. He
later received post-graduate training on clinical neurophysiology at
George-August University, Goettingen, Germany, and completed
his clinical fellowship at Human Motor Control Section, Medical
Neurology Branch, National Institute of Neurological Disorders and
Stroke, National Institutes of Health. He joined Xuanwu hospital in
2005.

His main research interests are using multi-modality neuroimaging
methods to develop imaging biomarkers and to understand the
pathophysiology of Parkinson's disease. He has conducted a series
studies on the difficulty in automatic movements in Parkinson's
disease. He was the first to apply resting state functional MRI
in Parkinson's disease. He organized Parkinson Disease Imaging
Consortium of China (PDICC) in 2017, which already has 60
members. PDICC will create a resource sharing database and a
big data analytics cloud platform, in order to develop imaging
biomarkers for early diagnosis and progression, as well as to
understand neural mechanisms of Parkinson's disease. Dr. Wu has
published more than 70 SCI peer-reviewed papers.
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Frontiers of neuroscience and
medicine accelerated by big data
and Al

Chairs : Hideyuki Okano
Department of Physiology, Keio University
School of Medicine

Hitoshi Okazawa
Neuropathology, Tokyo Medical and Dental
University

< Objective>

Big data analysis is becoming popular very rapidly in
all fields of society such as consumption trend, criminal
investigation, weather prediction, space research,
earthquake, and infectious disease including COVID-19.
The amount of data is increasing in neuroscience,
which underlies the progress of clinical neurology, due
to the rapid expansion of new techniques. This session
will introduce new examples of big data and Al-driven
researches, and will expect future orientations of basic
neuroscience, disease researches, and clinical neurology.

NFS-02-1 iPSCs-based
stratification, drug
development and

clinical trial for ALS
O Hideyuki Okano

Keio University School of Medicine, Japan

There are common features shared by major
neurodegenerative diseases, such as Alzheimer disease
and Parkinson disease and ALS. They occur in familial
form in <10% of cases, with >90% occurring in sporadic
form. Since sporadic forms are highly variable, single
drugs are unlikely to be effective across all sporadic
cases. Clustering of sporadic forms and precision
medicine approaches by identifying the most appropriate
therapeutic method for each cluster will thus be very
important (Okano et al. Trends Pharmacol Sci 2020).
We tried to make classification of sporadic ALS (SALS)
by taking advantage of in vitro cellular models of SALS
using iPSC technology (Fujimori et al, Nat Med, 2018).
We developed a system for PCA-based subdividing
these heterogeneous SALS models by their in vitro
characteristics. We found that such a classification was
helpful to predict to a response to a new drug candidate
for ALS, ropinirole hydrochloride (ROPI) identified by
iPSC-based drug screening. ROPI was shown to suppress
ALS-associated phenotypes in a dish for about 70% of
sporadic ALS patients. Interestingly, we found that
localization of ALS related RNA-binding proteins acts
as a potential biomarker to predict response to ROPIL In
December 2018 Keio University started a clinical trial
testing ROPI in ALS patients; a phase I/Ila randomized,
double-blind, placebo-controlled, open-label continuation
clinical trial, named ROPALS trial (UMIN000034954).
In parallel with this, we have established iPSCs from all
the participants of ROPALS trial. Subsequent to their
rapid motor neurons differentiation by using transcription
factors, we could make stratifications of ALS patients
among ROPALS trial's participants using neurite
retraction phenotypes and other biomarkers in a dish. The
therapeutic effects of ROPI for ALS will be investigated at
both in vitro and in vivo levels.

[Curriculum Vitae]

2017~: Dean, Keio University Graduate School of Medicine.

2015~2017: Dean, Keio University School of Medicine.

2017~: Visiting Professor, Peking University

2009~ Visiting Professor, University of New South Wales

2008~: Honorary Professor, the Queenland Brain Institute

2007~ 2015: Dean, Keio University Graduate School of Medicine.

2001~: Professor, Dept of Physiology, Keio University School of Medicine.

1997-2001: Professor, Dept of Neuroscience, Osaka University Graduate
School of Medicine

1994-1997: Professor, Dept of Molecular Neurobiology, University of
Tsukuba.

1992-1994: Instructor, Dept of Molecular Neurobiology, Institute of
Medical Science, University of Tokyo.

1989-1993: Postdoctoral Research Fellow, Dept of Biological Chemistry,
The Johns Hopkins University School of Medicine.

1985-1989: Instructor, Institute for Protein Research, Osaka University.

1983-1985: Instructor, Deptof Physiology, Keio University School of
Medicine.
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NFS-02-2 Applications of Al to ’ ‘:‘-
Elucidate Mechanisms of =
Neurodegenerative Disease
in Models and Patients

O Steve Finkbeiner
Gladstone Institutes, UCSF, USA

Neurodegenerative diseases are an enormous and growing
unmet medical need in Japan and throughout the world.
Unfortunately and despite tremendous efforts the causes
of these diseases in the majority of cases remains poorly
understood and incurably fatal. One reason that has been
offered to explain the disappointing pace of progress is that
these diseases are complex. Most cases are idiopathic, and
the field still doesn't know if clinical syndromes such as AD
or PD each have a single cause or multiple causes requiring
patient stratification and different therapeutic approaches.
To try to address the complexity of neurodegenerative
disease, we have begun to develop and apply new artificial
intelligence (AI) tools to data sets that are too big or too
complex for humans to fully understand. In this talk, we
will illustrate some of the new approaches to our imaging
and genomic data to gain new insights from our model
systems and patients. We recently showed that we could
use deep learning to train neural networks to accurately
predict cell structures, cell state and cell function from
images of unlabeled cells, something humans are unable
to do without labeling. We have developed a series of Al
tools to measure disease-relevant phenotypes from model
systems of patient-derived iPSCs. These include tools that
track cells and detect some of the earliest signs of neuronal
dysfunction, including changes in neurite morphology
and the earliest time points at which neurons commit to
undergo degeneration. We built new robots and developed
AT tools to also investigate neurobehavior in high
throughput in genetic models of zebrafish. And recently,
we have adapted machine learning tools to glean insights
from whole genome sequence and pathology samples from
patients with ALS, PD and AD. We are optimistic that new
powerful Al-based tools have much to offer investigators to
uncover the causes of complex neurodegenerative diseases
and eventually find therapies that will be effective.

[Curriculum Vitae]

Dr. Steve Finkbeiner is Director of the Center for Systems and Therapeutics and
Taube/Koret Center for Neurodegenerative Disease Research at Gladstone
Institutes, and is a Professor of Neurology and Physiology at the University of
California, San Francisco. He earned a bachelor's degree from Wheaton College
(1986), and concurrently earned an MD and a PhD in neuroscience from Yale
University (1991). He completed an internship in internal medicine (1992) and
chief residency (1995) in neurology at the University of California, San Francisco,
followed by a research fellowship at Harvard Medical School (1998). Work in his
academic research laboratory has focused on studying the molecular mechanisms
that are responsible for learning, memory and neurodegeneration. A major focus
of his work in the area of neurodegenerative disease has been the role of protein
dyshomeostasis in HD, PD, ALS, and FTD. In this context, he has developed a
robotic microscopy, a unique fully automated high throughput single cell analysis
platform that provides very sensitive measures of phenotypes. This technology
has been used to discover disease-related phenotypes in differentiated neurons
from patients with neurodegenerative diseases to better understand mechanisms
of disease, and to find and develop therapeutic strategies.

NFS-02-3

—fREE
hSiRA

Al-based live-cell-image
analysis for spinal

and bulbar muscular
atrophy pathology

O Kenji Sakakibara', Yuta Imai’,
Kentaro Sahashi', Ryuji Kato?,
Masahisa Katsuno'

' Department of Neurology, Nagoya University Graduate
School of Medicine, Japan, * Department of Basic Medicinal
Sciences, Graduate School of Pharmaceutical Sciences,
Nagoya University

[ObjectivelSpinal and bulbar muscular atrophy (SBMA)
is a neuromuscular disease caused by CAG repeat
expansions in the androgen receptor (AR) gene. Studies
based on cell culture have advanced the understanding
of the pathomechanisms as well as the development of
therapeutic strategies for SBMA.Herein, we demonstrate
an innovative approach for an Al (artificial intelligence)
-based cell-morphologic analysis of the cellular models,
aiming to determine biological and pathological processes
in SBMA.[Methods] We utilized NSC-34 motor neuronal
and C2C12 skeletal muscle cell models of SBMA stably
expressing a truncated human AR with non-expanded
24 CAGs (24 glutamines or Q) or expanded 97 CAGs
(97Q) .We first applied pioglitazone (PG) that had been
previously shown to increase the viability of both cellular
models. Cells treated with 5alpha-dihydrotestosterone and
PG were imaged by an automated cell culture monitoring
system and analyzed by using Al tools for principal
component analysis and hierarchical clustering[Results]
The imaging analyses revealed distinct clustering of 24Q
NSC-34 cells regardless of PG treatment, and non-treated
97Q NSC-34 cells.Notably, the clustering of PG-treated
97Q cells shifted toward that of 24Q cells, indicative of
correction of the morphological defects and, potentially,
viability in SBMA cells. Similar results were obtained
when the corresponding C2C12 model were treated by
PG.[Conclusions]Our study provides a novel platform of an
Al-based image analysis of live-cell phenotypes which may
further allow high-throughput drug screening.

[Curriculum Vitae]

Education:
2011 Mie Univ.School of Medicine.M.D.

Qualifications:
2017 Japanese Board of Neurology

Career:

2011- St Luke's International Hospital

2014- Nagoya Medical Center

2019- Nagoya Univ.Grad.School of Medcine.
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NFS-02-4 Big data-driven
research of
neurodegenerative
diseases

O Hitoshi Okazawa

Department of Neuropathology, Tokyo Medical and Dental
University, Japan

Big data-driven research of neurodegenerative diseases
is becoming the standard approach to elucidate
pathological mechanisms and develop next generation
therapeutics. We employed the approach for the common
pathology between frontotemporal lobar degeneration
(FTLD) and Alzheimer's disease (AD). We newly
develop a mathematical method to analyze chronological
changes of PPI networks with sequential big data from
comprehensive phosphoproteome of four FTLD mouse
models together with four mouse models of AD at multiple
time points. The new method reveals the common core
pathological network across FTLD and AD, which is
shared by mouse models and human postmortem brains.
Based on the prediction, we performed therapeutic
intervention of multiple FTLD models (PGRN®"*.KI,
TDP43™7.K1, VCP™”*.KI and CHMP2B¥**.KI mice), and
confirmed amelioration of neuropathologies and symptoms
of four FTLD mouse models by interruption of the core
molecule HMGBI, verifying the new mathematical method
to predict dynamic molecular networks.

[Curriculum Vitae]

Dr. Okazawa graduated from The University of Tokyo and
received license of medical doctor in 1984. After clinical training
in The University of Tokyo Hospital, he became a staff member
of Department of Neurology The University of Tokyo in 1986.
He started research of molecular biology at Department of
Biochemistry The University of Tokyo in 1988, and received Ph.D.
by discovery of Oct-3/0ct-4, the most essential factor for ES cell
differentiation and iPS cell generation, in 1991 (Cell 1990; EMBO
J 1991;1993). He then moved to Max-Planck Institute in Germany
as a staff scientist, where he discovered a novel receptor for brain-
derived neurotrophic factor. He came back to Department of
Neurology The University of Tokyo as an assistant professor in
1993, and moved to Tokyo Metropolitan Institute for Neuroscience
as Departemnt Chair in 2001. He has been Professor and Chair of
Neuropathology TMDU from 2003, and Director of Center for Brain
Integration Research at TMDU from 2012.

NFS-02-5 Deep learning of medical
imaging data for early
prediction of Alzheimer's
disease dementia

O Yong Fan

Perelman School of Medicine, University of Pennsylvania, USA

o

Early prediction of cognitive decline and Alzheimer's
disease (AD) dementia could promote timely interventions
to slow or halt dementia progression. However, it remains
challenging to predict when and which individuals who
meet the criteria for mild cognitive impairment (MCI)
will ultimately progress to AD dementia. It is even
more difficult to predict when a cognitively normal
person will have cognitive decline. Building upon recent
advances in machine learning, our group has developed
deep learning methods to facilitate the prediction of
individual MCI subjects' progression to AD dementia
and cognitive decline of cognitively normal people based
on their magnetic resonance imaging (MRI) data and
clinical measures, providing specific information about
the timing of when MCI patients cross the threshold to
AD dementia and cognitively normal people experience
cognitive decline. Particularly, we have developed deep
learning frameworks to extract informative features
from cross-sectional and longitudinal data and build
prognostic models on the extracted features to predict
AD dementia and cognitive decline in a time-to-event
analysis setting. We have evaluated the proposed methods
using baseline structural MRI data of subjects from the
Alzheimer's Disease Neuroimaging Initiative (ADNI) and
the Australian Imaging Biomarkers and Lifestyle Study
of Aging (AIBL). We also compared the deep learning-
based imaging features with conventionally hand-crafted
imaging features. Extensive evaluation experiments have
demonstrated that the deep learning prediction models
could achieve promising performance for early predicting
rapidity of dementia progression and cognitive decline
of individual older adults based on their MRI images and
demographic and cognitive measures.

[Curriculum Vitae]

Dr. Yong Fan is an Associate Professor with tenure in the
Department of Radiology at the University of Pennsylvania School
of Medicine. Dr. Fan was trained as a mathematician and later
received a PhD in pattern recognition and medical image analysis.
He has a broad background in medical image analysis and pattern
recognition, with specific training in applied mathematics, statistics,
and machine learning. His research focuses on the general field of
artificial intelligence, with emphasis on machine learning methods
applied to complex and large imaging and clinical data. He is
developing image analytic methods of functional connectomics,
radiomics and radiogenomics, image registration and segmentation,
and personalized neuromodulatory therapies, with applications in
clinical neuroscience, cancer, and chronic kidney disease, aiming
to develop precision diagnostic tools using machine learning and
pattern analysis.
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NFS-026 Challenges to
Personalized Medicine
by Al and Big Data -
Genomes to Networks

O Satoru Miyano

M&D Data Science Center, Tokyo Medical and Dental
University, Japan

We faced with limitation of human labor for interpreting
mutations in challenges in cancer genomics. This is a
reason why we employed IBM Watson for Genomics
for WGS cancer clinical research in 2015 at University
of Tokyo Institute of Medical Science. It sped up the
turnaround time and got better precision. However,
due to a sudden change of IBM, the service of Watson
for Genomics ended December 2020. Fujitsu's Artificial
Intelligence Laboratory has been catching up based on its
Al technologies. Its progress is good. But the state is still
immature. Based on Genomics England' report Berner et
al (Cur Gen Med Rep 2019), NHS concluded "It appears
that we are moving towards wider adoption of WGS, pan-
genomic markers, multi-omics and liquid biopsy, ushering
in a new era of personalised medicine and precision
oncology trials." Use of Al is unavoidable.

Gene network analysis is also facing with difficulties. We
investigated a gene expression data set of 762 cancer
cell lines by Sanger Institute more than 10 years ago to
explore the mechanisms comprehensively behind EMT.
By using NetworkProfiler (Shimamura et al. PLoS One
2011), we computed 762 networks each of which has more
than 13,000 genes including microRNAs. A big obstacle
was interpretation of complex networks. To overcome
this problem, we developed a method of an explainable
Al using tensor decomposition of networks. Maruhashi
et al (AAAI 2018) developed Deep Tensor and, then we
developed Tensor Reconstruction-based Interpretable
Prediction (TRIP) (https://arxiv.org/pdf/2007.03912.
pdf) for learning multiway relations, which are deep
learning approaches using tensor decomposition. We then
explore the massive multiple gene networks by TRIP.
This interpretable Al enabled us to overcome the obstacle.
Surprisingly, many EMT-related biological mechanisms
found during the last 10 years are revealed from the data
set of 10 years ago. Mutations are also employed to explore
cancer drug resistance for gefitinib and erlotinib.

[Curriculum Vitae]

Satoru Miyano, PhD, is the Founding Director of M&D Data
Science Center, Tokyo Medical and Dental University in April
2020 after finishing his mission of Director of Human Genome
Center, the Institute of Medical Science, the University of Tokyo.
He received the B.S. (1977), M.S. (1979) and PhD (1984), all in
Mathematics from Kyushu University, Japan. He is 2013 Fellow of
the International Society for Computational Biology. He received
2016 Uehara Award for cancer genomics and 2020 Healthy Society
Award on pioneer division.

Z
()
e
=
O
0n
Q,
)
)
0
D
n
=
o
-
=
®
-
(%]
~<
3
©
©]
2,
e
3



Z
D
=
=
O
n
Q,
D
)
0O
D
n
-
o
-
=
®
-
n
~<
3
©
©]
2,
c
3

ERERFHIZEE 25 61 BB (2021) 61 @ S21

Neuroscience Frontier Symposium 03 ficfE | En

5A20H (K) 16:15~18:15

FE05=15(EREEEREE 2F Room B-1)

Reassessment APOE4 in Alzheimer's
disease

Chairs : Noriyuki Matsukawa
Department of Neurology, Nagoya City
University

Kenji Sakai
Department of Neurology, Kanazawa
University Hospital

< Objective >

The APOE4 is the highest genetic risk factor for sporadic
Alzheimer's disease. The frequency of the APOE4
allele is high in the general population. Thus, there is a
significant impact on Alzheimer's disease. Elucidating
the role of APOE4 in the pathogenesis of Alzheimer's
disease would be important. It may also lead to the
treatment of Alzheimer's disease that does not associate
with APOE4. However, the involvement of APOE4 in the
pathogenesis of the Alzheimer's disease has long been
shrouded in mystery. Nearly 30 years after its discovery,
new aspects for APOE4 participation in Alzheimer's
disease's pathogenesis have recently come to light. In
this symposium, we will present the remarkable recent
advances in the involvement of APOE4 in the pathogenesis
of Alzheimer's disease, and we hope to give the audience a
sense of the trends in this area of research.

NFS-03-1 The gender differences
in the centenarians with 1=
extreme aging are affected -

N
by APOE ¢ 4 alleles A

O Yoshinori Nishimoto

Department of Neurology, Keio University, School of
Medicine, Japan

*

By 2100, 25 million people on earth will reach over 100 years
old, so-called 'centenarians'. Japan has more than 80,000
centenarians already. To be surprised, 25% of centenarians
are cognitively healthy, then, the investigations of cognitive
functions in the centenarians are expected to shed light on
some protective factors against dementia. The prevalence
of APOEe4 alleles (APOE4) shows large racial differences.
As the minor allele frequency in general population, 41%
of African Pygmies, 31% of European Lapps and 10% of
Japanese carry APOE4. This fact suggests that about 1 in
5 Japanese have APOE4. Past studies have not discussed
gender differences in the correlation between longevity and
APOEA4. Center for Supercentenarian Medical Research in
Keio University recently examined mortality rates for 930
centenarians. As a result, APOE4 carrier rates were 4.2% for
males and 9.6% for females. It was notable that there was no
significant difference in the mortality rate of the centenarians
between males and females, while the mortality rate of
APOE4 carriers was significantly higher than that of APOE4
noncarriers in the very olds with 85-99 years old. APOE4 was
carried in 15.8% of males and 12.9% of females in the very
olds. It was found that the risk of mortality due to pneumonia
and dementia increased in the very old males affected by
APOE4 possession, which might have induced significantly
low carrier rate of APOE4 in centenarian males. The large
meta-analysis of seven studies including Japanese study,
including 28,297 centenarians, suggests that APOE4 would
be a risk for maintenance of cognitive function even after the
age of 100. APOE¢2 allele (APOE2) has a limitation due to
the underpower with a small sample size, leading to APOE2
controversial effects on cognition or longevity. Aiming for
healthy longevity with independence in the future, it is
indispensable to consider and adjust the strong APOE4 effects
in the study of haplotypes related with extreme longevity.

[Curriculum Vitae]

Education:

M.D., Keio University, School of Medicine (2003)

Ph.D., Keio University, Graduate School of Medicine (2008)

Appointments:

Instructor, Department of Neurology, Keio University School of Medicine
(2020-present)

Project Instructor, Center for Supercentenarian Medical Research, Keio University
School of Medicine (201 8-2020?

Assistant, Department of Physiology, Keio University School of Medicine (2016-2018)
Physician / Neurologist, Department of Neurology, Tokyo Saiseikai Central Hospital
(2016-2018)

Research fellow / JSPS overseas research fellow, Harvard Medical School / Boston
Children's Hospital (2013-2016)

Awards:

Startup award, Keio University Global Research Institute (2020)

Selected key poster, Harvard Stem Cell Institute (2016)

Sanshi-kai Incentive Award, Sanshi-kai, Keio University School of Medicine (2011)
Top Cited Article Award (2008-2010), Neuroscience Research (2010)

Chairman Award of Keio University, School of Medicine (2000)
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NFS-03-2 ApoE4 disrupts
microcirculation in the
white matter

O Yorito Hattori

Department of Neurology, National Cerebral and
Cardiovascular Center, Japan

Microvascular alterations leading to decrease of cerebral
blood flow and hypoxic-ischemic white matter (WM)
lesions result in small vessel disease (SVD), which
occupies the major cause of vascular cognitive impairment
(VCI). The subcortical WM is thought to be particularly
vulnerable to vascular dysfunction and reduced cerebral
blood flow, as mainly supplied by deep and superficial
perforators such as lenticulostriate arteries with poor
collaterals. Furthermore, SVD often coexists with cognitive
dysfunction and amyloid-8 accumulation under Alzheimer's
disease (AD), which is called 'mixed dementia’, a leading
cause of senile dementia. Regarding the coexistence with
SVD and AD, there is, for example, the 'two-hit hypothesis'
in the pathogenesis of AD and/or VCI, indicating that
vascular deterioration and amyloid-f accumulation
aggravate each other like forming a vicious cycle, and
implying that SVD and AD share the pathomechanisms
and risk factors as well as genetic factors.

The ApoE4 allele, the susceptibility gene for sporadic
AD, has also emerged as a risk factor for SVD and
cognitive impairment on vascular basis. Thus, homozygous
carriers of ApoE-¢4 have 3-4 fold increased risk of WM
lesions, independently of other risk factors, such as age
and hypertension, or AD diagnosis. Healthy individuals
carrying the ApoE4 have reduced cerebral blood flow,
whereas mice with targeted replacement of ApoE with
human ApoE4 have altered permeability of the blood brain
barrier, an effect attributed to age-dependent pericyte loss.
However, microcirculation in the WM and the mechanism
by which ApoE4 impacts that cerebral hypoperfusion
exerts on WM microvascular flow remains to be elucidated,
but the actual condition of the altered microcirculation in
the WM affected by ApoE4 has been gradually unveiling.
It will be reviewed that how ApoE4 promotes WM
ischemic damage and reactive oxygen species increased
by ApoE4 plays an important role for deteriorating
neurovascular coupling.

[Curriculum Vitae]

Dr. Hattori attended Kansai Medical University and received MD in
2004. He was a neurology resident at Kyoto University Hospital and
Kurashiki Chuo Hospital, and then acquired Board Certification in
Neurology, Stroke, Dementia, Geriatric Medicine, and Internal Medicine.
Dr. Hattori entered Kyoto University Graduate School of Medicine in
2010 to establish novel mouse models of vascular cognitive impairment
(VCI), investigate mechanisms of VCI and ischemic stroke, and explore
the novel therapeutic agents (e.g., SIRT1 for VCI) (PI: Profs. Ryosuke
Takahashi and Masafumi lhara). He was awarded the Kusano Award
in 2016 from the Japan Stroke Society. After receiving PhD, Dr. Hattori
worked for Weill Cornell Medicine at New York (PI: Prof. Costantino
ladecola) from 2016 to 2019, and unveiled the importance of ApoE4
role in VCI, and the American Heart Association awarded the VCI
Award in 2019. He currently belongs to Department of Neurology,
National Cerebral and Cardiovascular Center in Japan.

NFS-03-3 ApoE4 in Vascular
Mural Cells and Brain
Homeostasis "/

Py |
O Yu Yamazaki

Department of Clinical Neuroscience and Therapeutics,
Hiroshima University Graduate School of Biomedical and
Health Sciences, Japan

==
f;

The ¢4 allele of the APOE gene (APOE4) is the strongest and
most validated genetic risk factor for late-onset Alzheimer's
disease (AD). The allele frequency of APOE4 dramatically
increases to 40-65% in patients with AD, while it is around 10-
14% in the general population. The odds ratio of developing
AD for carriers with one APOE4 allele is more than 3.5
when compared to individuals with an APOE3 genotype.
Considering the prevalence and risk-determining effect, better
understanding of APOE4-related pathophysiology will aid the
development of novel therapeutic strategies for late-onset AD.
While the major function of apolipoprotein E (apoE) is to
transport cholesterol and other lipids in the brain, apoE
also modulates multiple pathways under physiological and
pathological conditions. ApoE4 not only alters the metabolism
and aggregation of amyloid-f (Af), a key pathogenic driver of
AD, but also modulates Apf-independent pathways that include
synaptic plasticity, neuroinflammation, and cerebrovascular
functions. Importantly, apoE is synthesized by different cell
types and likely has differential lipidation profiles and functions
depending upon the origin of the cells. Thus, disambiguating
the in vivo effects of cell-type-specific apoE isoforms represents
a challenge and unique opportunity to better define the
pathogenic mechanisms of apoE4 in late-onset AD.

Here, the pathogenic role of apoE4 in vascular mural cells
(VMCs), a major cell type that expresses abundant apoE,
will be discussed. VMCs have recently emerged as critical
regulators of vascular morphogenesis, cerebrovascular
homeostasis, and the function of neurovascular units.
Consequently, VMC dysfunction alters cerebrovascular
homeostasis, which could ultimately affect neuronal health
contributing to neurodegeneration. Recent findings from
cellular and animal studies will be summarized to explore
how VMC-derived apoE differentially modulates behavior and
vascular phenotypes in an isoform-dependent manner.

[Curriculum Vitae]

Education:

2002 M.D., Faculty of Medicine, Hiroshima University

2012 Ph.D., Department of Clinical Neuroscience and Therapeutics, Hiroshima
University Graduate School of Biomedical Sciences

Aggointment:

2002-2004  Resident, Hiroshima University Hospital

2004-2006 Resident, National Hospital Organization Kure Medical Center and
Chugoku Cancer Center

2006-2007  Resident, Hiroshima City Hiroshima Citizens Hospital

2007-2008 Resident, Hiroshima City Asa Citizens Hospital

2008-2012  Graduate Student, Department of Clinical Neuroscience and
Therapeutics, Hiroshima University Graduate School of Biomedical
Sciences

2013-2015 Research Fellow, Mayo Clinic

2015-2017  Postdoctoral Fellowship for Research Abroad (Japan Society for the
Promotion of Science), Mayo Clinic

2017-2019 éll-IA (American Heart Association) Postdoctoral Fellowship, Mayo

inic
2019-2021 Assistant Professor, Hiroshima University Hospital
2021-present  Lecturer, Hiroshima University Hospital
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NFS-03-4 Differential effect of
APOE genotype on
blood-brain barrier
integrity

O Yuto Uchida'? Noriyuki Matsukawa'

'Department of Neurology, Nagoya City University
Graduate School of Medical Sciences, Japan, > Department
of Neurology, Toyokawa City Hospital, Japan

After the discovery of apolipoprotein E (APOE) €4 as
the highest genetic risk factor for sporadic Alzheimer's
disease, various hypotheses on the role of APOE ¢4
have emerged, but remain elusive. In recent years, its
interaction with blood-brain barrier (BBB) breakdown has
been a hot topic. This presentation aimed to discussion
about the differential effect of APOE genotype on BBB
disruption, using an advanced MRI technology which can
detect fluid dynamics in the living human brain. While the
various measurements for BBB permeability have been
reported, such as histological analysis with Evans blue
injection and concentration ration of cerebrospinal fluid-
to serum-albumin by lumbar puncture, the MRI-derived
assessment is the highest valuable biomarker in terms of
its non-invasive nature and the highest spatial resolution.
First, we overview the association of BBB dysfunction
with cognitive impairment. Second, we introduce how to
image BBB permeability using our MRI protocol. Finally,
we summarize our ongoing study in patients with the
Alzheimer's disease continuum. We hypothesize that
APOE €4 dose would be associated with poor protective
BBB integrity for brain waste clearance including f
-amyloid.

[Curriculum Vitae]

2009 - 2010: Resident, Anjo Kosei Hospital

2010 - 2011: Resident, Nagoya City University Hospital

2011 - 2014: Senior Resident, Tosei General Hopital

2014 - 2016: Neurologist, Toyokawa City Hospital

2016 - 2019: Ph.D., Nagoya City University Graduate School of

Medical Sciences

2020 - present: Postdoctoral Researcher, Nagoya City University;

Neurologist, Toyokawa City Hospital
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Structure and propagation of
aggregated proteins

Chairs : Nobuyuki Nukina
Doshisha University Graduate School of
Brain Science

Atsushi lwata
Tokyo Metropolitan Geriatric Institute
Neurology

< Objective >

Accumulation of aggregated proteins lies at the central
molecular pathogenesis of neurodegeneration. Some of
the diseases share common aggregated proteins, but their
clinical phenotypes, regional differences and disease course
are diverse. Recent advances revealed that the structure
of aggregated proteins are diverse and could be a key to
the differences of their toxocity or propagation property.

NFS-04-1 Structure of alpha-
synculein fibrils in the

brain

O Katsuya Araki'?

! Toyonaka Municipal Hospital, Japan, > Department of
Neurology, Osaka University Graduate School of Medicine,
Japan

Lewy bodies (LBs) and glial cytoplasmic inclusions (GCIs)
are specific aggregates of Parkinson's disease (PD) and
multiple system atrophy (MSA), respectively. These
aggregates mainly consist of alpha-synuclein (a-syn) and
have been reported to propagate in the brain. In animal
experiments, the fibrils of a-syn propagate like a prion but
there is still insufficient evidence to establish this finding
in humans. In last 10 years, this prion hypothesis of a-syn
is one of the hottest topics in neurology.

On the other hands, 10 years ago, we started the fine
structural analysis of LBs in SPring-8 (Hyogo, Japan). At
that time, there was few reports on the fine structural
analysis of aggregates in the brain except for reports
using an electron microscope. In addition, results on the
above hot topics have been reported one after another,
but almost all of them were experiments iz vitro or using
cells and animals. Therefore, we tried to analysed the
protein structure of these aggregates in autopsy brain of
patients without extraction and/or artificial amplification
using a synchrotron Fourier-transform infrared micro-
spectroscopy (FTIRM) analysis and microbeam XRD
(X-ray diffraction).

At this symposium, we will talk about the principle of our
measurement and the results obtained by our structural
analysis as easy to understand as possible.

[Curriculum Vitae]

2016-present: Clinical Fellow, Department of Neurology, Toyonaka
Municipal Hospital

2016-2020: Specially Appointed Researcher, Department of
Neurology, Osaka University Graduate School of
Medicine

2016: Ph.D., Osaka University Graduate School of Medicine

2011-2016: Clinical Fellow, Department of Neurology, Osaka
University Hospital

2009-2011: Resident, Department of Neurology, Toyonaka
Municipal Hospital

2007-2009: Resident, lkeda Municipal Hospital

2007: M.D., Faculty of Medicine, Osaka University

1998: B.Sc., Faculty of Science (Physics), Kyoto University
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NFS-042 Prion-like propagation F
of pathological alpha-
synuclein and tau
proteins

O Masato Hasegawa

Department of Brain and Neurosciences, Tokyo
Metropolitan Institute of Medical Science, Japan

Intracellular filamentous alpha-synuclein and tau
pathologies are the defining features of neurodegenerative
alpha-synucleinopathies and tauopathies, respectively.
Most of these proteinopathies are sporadic but there
are familial cases caused by mutations in these genes
(MAPT and SNCA). Importantly, distributions and
propagations of these pathologies are closely correlated
with symptoms and progression of the diseases. To
explain the pathogenesis and progression of these diseases,
prion-like propagation of pathological proteins has been
proposed, and it is now widely accepted by a large body
of experimental evidence and biochemical analyses. Both
alpha-synuclein and tau are natively unfolded proteins, but
in disease conditions they form amyloid-like filaments or
fibrils which can convert normal proteins into an abnormal
form in cells and transmit from cell to cell. They share
many biochemical and structural properties (sarkosyl-
insoluble, filamentous, phosphorylated, ubiquitinated,
etc.). Recent structural studies of pathological proteins
prepared from brains of patients by cryo-EM also support
the idea of prion-like propagation. I would like to show our
biochemical and structural analyses of alpha-synculein and
tau prepared from brains, and some prion-like propagation
models.

[Curriculum Vitae]

Masato Hasegawa, the Head of Department of Brain and Neurosciences,
studies the molecular pathogenesis and progression of neurodegenerative
diseases. He started working on Alzheimer's disease at Yasuo lhara's lab
in 1988 where he identified phosphorylation and ubiquitination sites in
tau. In 1995, he joined Michel Goedert's lab at MRC LMB where he and
others demonstrated that alpha-synuclein is the major component of
filamentous inclusions in Parkinson's disease and dementia with Lewy
bodies. He next joined Takeshi Iwatsubo's group in 1999 where he
identified phosphorylation and ubiquitination of alpha-synuclein. In 2006,
while at the Tokyo Metropolitan Institute of Psychiatry, he collaborated
with Tetsuaki Arai and found that phosphorylated TDP-43 accumulates
in frontotemporal dementias and amyotrophic lateral sclerosis. More
recently, he has been studying the prion-like spread of neurodegenerative
disease-associated proteins.

NFS-04-3 Identification of
disease-specific alpha-
synuclein seeds in

serum by IP-RT-QuIC

O Ayami Okuzumi', Taku Hatano',
Nobuyuki Nukina®, Nobutaka Hattori'

'Department of Neurology, Juntendo University School of
Medicine, Japan, ? Laboratory of Structural Neuropathology,
Graduate School of Brain Science, Doshisha University

Synucleinopathies are known as neurodegenerative
diseases that are associated with the misfolding and
aggregation of a-synuclein (aSyn). They include
Parkinson's disease (PD), dementia with Lewy bodies, and
multiple system atrophy. It has been considered that a
Syn aggregates are facilitated by seeded polymerization
mechanisms. In each disease, it has been proposed that
aggregates of aSyn represent different conformational
strains, leading to strains dependent self-propagation
and spreading manner from cell to cell. Previously,
the mechanism of seeds conversion in prion protein
aggregation has been exploited by real-time quaking-
induced conversion (RT-QulC) assay. It was further
refined by incorporating the fluorescent dye thioflavin-T,
which enabled the real-time monitoring of kinetic changes
with a highly sensitive detection of seed aggregates
present at an extremely low level. We detected the
extreme few aSyn seeds in serum by using modified
RT-QulC combined with aSyn immunoprecipitation
(IP), which we named IP- RT-QulC. Moreover, disease-
specific properties were found in seeds identified in PD
and MSA. This finding indicates that the method could
be use for screening synucleinopathy. The aggregation
of aSyn due to the propagated seeds is thought to elicit
multiple pathologies (e.g., mitochondrial dysfunction,
disruption of the cellular quality control system including
ubiquitin-proteasome system, autophagy and the lysosomal
pathway, synaptic dysfunction, oxidative stress, and
neuroinflammation), which are considered to induce
neurodegeneration in PD. Therefore, aSyn seeds identified
in serum could be a culprit in the pathomechanisms of PD,
thus those seeds should be considered as a therapeutic
target. We discuss the involvement of aSyn seeds in
pathologies and the possibility of treatments targeting a
Syn seeds.

[Curriculum Vitae]

2009 Juntendo University School of Medicine

2014- Graduate student, Juntendo University Graduate School of
Medicine

2018- Assistant Professor, Dept. of Neurology, Juntendo University

2019- Research Fellow, Doshisha University, Graduate School of
Brain Science

2021- Assistant Professor, Dept. of Neurology, Juntendo University
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NFS-04-4 Quantum-dot-labeled
synuclein seeds assay
identifies drugs modulating
prion-like transmission

O Nobuyuki Nukina

Doshisha University Graduate School of Brain Science,
Japan

Synucleinopathies are neurodegenerative disorders such as
Parkinson disease (PD) that involve deposits of the protein
alpha-synuclein (a-syn) in the brain. The inoculation
of a-syn aggregates derived from synucleinopathy or
fibrils formed iz vitro induces misfolding and deposition
of endogenous a-syn. This is referred to as prion-like
transmission, and the mechanism is still unknown. In this
study, we labeled a-syn seeds with quantum dots, and
visualized their movement directly in acute slices of brain
tissue inoculated with a-syn seeds. Using this system, we
observed pharmacological effects on a-syn spreading, and
found that the seed spreading is dependent on neural
activity. Clinically available drugs including riluzol were
effective in reducing the spread of a-syn seeds and this
effect was also observed in vivo. Our quantum-dot-labeled
a-syn seed system combined with iz vive transmission
experiment revealed an early phase of transmission,
in which uptake and spreading of seeds occur, and a
later phase, in which seeds induce the propagation of
endogenous misfolded a-syn.

[Curriculum Vitae]

Dr. Nobuyuki Nukina is currently a professor of Doshisha university
Graduate School of Brain Science. He graduated University of
Tokyo on 1977 and started research on discovery of tau protein as
a main component of Alzheimer neurofibrillary tangles. He was an
associate professor of the department of neurology in University of
Tokyo until 1997 and moved to RIKEN Brain Science Institute as a
head of lab of structural neuropathology. Since 2015, he is working
in the current position. His main interest is insoluble proteins in the
neurodegenerative disorders including polyglutamine disorders,
protein quality control mechanism for clearing those abnormal
proteins and transmission of abnormal proteins.

NFS-04-5 Deconstructing and
Reconstructing Lewy Bodies:
New insights into the role
of alpha-synuclein in PD

O Hilal A. Lashuel

Ecole Polytechnique Fédérale de Lausanne (EPFL),
Switzerland

"l

It has been more than 100 years since Lewy bodies (LBs)
were first discovered in the brain of Parkinson's disease
patients, and more than 20 years since alpha-synuclein
(a-syn) aggregates were identified as key component of
LBs. However, several fundamental questions regarding
how LBs are formed, their composition, and whether they
protect against or cause neurodegeneration in Parkinson's
disease (PD) and other synucleinopathies remain
unanswered. In this talk, I will present recent studies
from our group aimed at addressing this knowledge
gap through deconstructing the complexity of a-syn
pathology in the brain and reverse engineering Lewy
body (LB) formation in neurons. These studies show
that the process of LB formation involves a complex
interplay between a-syn fibrillization, posttranslational
modifications, and interactions between a-syn aggregates,
lipids, and membranous organelles. Furthermore, we
demonstrate that the process of LB formation, rather than
merely a-syn fibril formation, is one of the major drivers
of neurodegeneration through disruption of cellular
functions and inducing mitochondria damage and deficits
and synaptic dysfunctions. Finally, our observation that
a-syn aggregates undergo significant remodeling and
post-translational modifications during LB formation and
maturation highlights the limitation of current approaches
to profile and quantify aSyn pathology and underscores
the critical need for systematic characterization of a
-syn pathology at the biochemical and structural levels. T
will close by discussing the implications of our findings
for the development of diagnostic and disease-modifying
strategies for the treatment of Parkinson's disease and
other synucleinopathies.

[Curriculum Vitae]

Dr. Hilal A. Lashuel received his B.Sc. degree in chemistry from
Brooklyn College-City University of New York in 1994 and
completed his doctoral studies at Texas A&M University and the
Scripps Research Institute in 2000. In 2001, he moved to Harvard
Medical School as a research fellow in the Center for Neurologic
Diseases and was later promoted to an instructor in neurology at
Harvard Medical School. In 2005 Dr. Lashuel joined the Brain Mind
Institute at the Swiss Federal Institute of Technology Lausanne
(Ecole polytechnique fédérale de Lausanne, EPFL) as a tenure-
track assistant professor in neurosciences. Currently, Dr. Lashuel
is an associate professor of life sciences and the director of the
laboratory of molecular and chemical biology of neurodegeneration.
He is also the founder and CSO of ND BioSciences SA, a
biotechnology company that is developing innovative technologies
and solutions to accelerate the development of early diagnostics
and therapies for neurodegenerative diseases. Dr. Lashuel was
also a visiting Associate Professor at the Department of Neurology
and Neurological Sciences at Stanford University (2012-2013) and
served as the Executive Director of Qatar Biomedical Research
Institute (QBRI), Qatar Foundation
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Motor neuron disease: revisiting the
roles of RNA binding proteins and
RNA metabolism in
neurodegeneration

Chairs : Makoto Urushitani
Department of Neurology, Shiga University
of Medical Science

Shinsuke Ishigaki
Nagoya University Graduate School of
Medicine

< Objective >

This symposium aims to discuss and share the up-to-date
research on pathomechamism of ALS/FTD, especially
focused on RNA binding proteins and RNAs, TDP-43, FUS,
and C9orf72. Fifteen years have passed since the discovery
of these molecules as causative for ALS/FTD, RNA
binding proteins and RNA metabolism become central
to the pathomechanism of ALS. We invite researchers
who are resolving fundamental questions and identifying
therapeutic and diagnostic targets for ALS with focus on
RNA binding proteins and metabolism.

NFS-05-1 Expanding mechanisms
and therapeutic targets

for ALS
O Aaron D. Gitler

Department of Genetics, Stanford University, USA

My lab studies the mechanisms of human
neurodegenerative diseases, including Parkinson's disease
and amyotrophic lateral sclerosis (ALS, also known as Lou
Gehrig's disease). Our approach is to use a combination of
yeast and human genetics to define the genes and cellular
pathways that are involved in neurodegeneration. Because
many neurodegenerative diseases, including Parkinson's
disease and ALS, are associated with protein aggregation,
we have been using a simple model system, the budding
yeast, to introduce aggregation-prone human disease
proteins into these cells and then perform genomewide
modifier screens for genes that can suppress or enhance
toxicity. In one example, we identified a yeast gene that
modified the toxicity of an ALS protein. We sequenced
the human homolog of that gene, ataxin-2, in ALS patients
and controls and identified ataxin-2 mutations as a major
genetic risk factor for ALS. Because our studies suggested
that these mutations increase the activity of ataxin-2,
we next performed experiments in mice to inactivate
ataxin-2 and found that this provided a profound extension
in survival to an ALS mouse model. In recent work we
have been performing genomewide modifier screens in
human cells using CRISPR/Cas9 for modifiers of ALS and
Parkinson's disease genes. Our overall vision is to define
novel mechanisms of human neurodegenerative diseases
and then to translate those mechanisms to novel therapies
to help treat these devastating conditions.

[Curriculum Vitae]

Aaron D. Gitler, PhD is The Stanford Medicine Basic Science
Professor in the Department of Genetics at Stanford University.
He received his B.S. degree from Penn State University and did his
PhD studies on cardiovascular development in the laboratory of
Dr. Jonathan Epstein at the University of Pennsylvania. Then he
performed his postdoctoral training with Dr. Susan Lindquist at the
Whitehead Institute for Biomedical Research and MIT. In 2007,
he established his laboratory at the University of Pennsylvania
and moved to Stanford in 2012. His laboratory has been using
a combination of yeast and human genetics approaches to
investigate pathogenic mechanisms of ALS and FTD.
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NFS-05-2 Defect in monomer/

multimer balance @

induces TDP-43 @ '
A

pathology in ALS o
O Koji Yamanaka

Resaerch Institute of Environmental Medicine, Nagoya
University, Japan

TAR DNA-binding protein 43 (TDP-43) is a key
pathogenic protein in amyotrophic lateral sclerosis
(ALS) and frontotemporal lobar degeneration (FTLD).
However, the mechanisms through which the protein
forms TDP-43 pathology in ALS have not been well
clarified. To understand the mechanism for TDP-43
mislocalization from nucleus to cytosol, we focused on
the monomer/multimer status of TDP-43. Evaluation the
monomer/multimer state of TDP-43 in postmortem brain
tissue revealed that ALS brains showed a significant
decrease in the dimer/monomer ratio compared to the
disease controls. In addition, expression of the TDP-43
monomer mutant in neuronal cells induced cytoplasmic
mislocalization and phosphorylated aggregation of TDP-
43, which were characteristic of TDP-43 pathology.
Moreover, we established the novel evaluation tools to
measure dimerization status of TDP-43, utilizing Diluc, a
bimolecular fluorescence complementation assay in live
cells. Our Diluc assay revealed that TDP-43 dimerization
was diminished under the various conditions linked
to ALS pathomechanism: transcription / proteasome
inhibition and oxidative / heat stresses. These conditions
also induced TDP-43 pathology in cells. These results
suggest that defect in monomer/multimer balance of TDP-
43 is a key determinant for inducing TDP-43 pathology in
ALS.

[Curriculum Vitae]

1992 MD, Faculty of Medicine, Kyoto University

1992-1996 Medical Residency (Kyoto University Hospital and
others)

2000 PhD., Graduate School of Medicine, Kyoto University

2001-2006 Postdoctoral Fellow, University of California, San
Diego, USA

2006-2009  Unit Leader (Principal Investigator), RIKEN Brain
Science Institute
2009-2014 Laboratory head, RIKEN Brain Science Institute
2013- present  Professor, Research Institute of Environmental
Medicine (RIEM), Nagoya University
2014-2016 Vice Director, RIEM, Nagoya University
2016-2020 Director, RIEM, Nagoya University

Honors:

2004 Carrier Developmental Award, Muscular Dystrophy
Association, USA

2013  Year 2013 Award, Japanese Society of Neurology

Editorship:

Associate Editor: Science Advances, FEBS Open Bio, Neuroscience

Research, Clinical Experimental Neuroimmunology

Editorial Board: Molecular Brain

NFS-05-3 TDP-43 transports
ribosomal protein mRNA to
regulate local translation
in neuronal axons

O Seiichi Nagano
Department of Neurotherapeutics, Osaka University
Graduate School of Medicine, Japan

dh

While abnormal deposition of TDP-43 is a hallmark
in neurons of amyotrophic lateral sclerosis (ALS)
and frontotemporal lobar degeneration (FTLD), the
pathogenic mechanism of the diseases involving TDP-43 is
largely unknown. TDP-43 is an RNA-binding protein that
regulates transcription, splicing, nucleocytoplasmic export
and transport of mRNA. We hypothesized that the failure
of mRNA transport to axons by TDP-43 is associated with
neurodegeneration in ALS and FTLD, and aimed to clarify
the function of TDP-43 by identifying the target mRNA
for TDP-43-mediated axonal transport.

We detected mRNA decreased by shRNA-based TDP-
43 down-regulation in axons of embryonic mouse cortical
neurons using microarray analysis. Down-regulation
of TDP-43 expression decreased mRNA of ribosomal
proteins in axons. TDP-43 binds to and transports the
mRNA through their untranslated region. These mRNA
were translated locally, and overall ribosomal function
was suppressed in axons by the decreased expression of
TDP-43. Disrupted axonal extension in TDP-43-knocked-
down cortical neurons was mitigated by overexpressed
ribosomal proteins.

In ALS and FTLD, neurodegeneration can arise from
impaired protein synthesis in axons as a result of
aggregation-mediated deficiency of transport of ribosomal
protein mRNA by TDP-43. Enhancement of the target
mRNA transport can be a novel strategy to treat ALS and
FTLD.

[Curriculum Vitae]

1992 MD, Osaka University School of Medicine

1992 Resident, Osaka University Hospital

1993 Department of Neurology, Kansai Rosai Hospital

1995 Department of Neurology, Osaka Kosei-Nenkin Hospital

2000 PhD, Osaka University Graduate School of Medicine

2000 Staff, Osaka University Hospital

2001 Research Fellow, Massachusetts General Hospital / Harvard
Medical School, USA

2003 Assistant Professor, Department of Neurology, Osaka
University Graduate School of Medicine

2010 Section Chief, Department of Peripheral Nervous System
Research, National Institute of Neuroscience, National
Center of Neurology and Psychiatry

2016 Lecturer, Department of Neurology, Osaka University
Graduate School of Medicine

2018 Associate Professor, Department of Neurology, Osaka
University Graduate School of Medicine

2021 Professor, Department of Neurotherapeutics, Osaka
University Graduate School of Medicine
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NFS-05-4 Optogenetic modulation
of TDP-43 oligomerization
accelerates ALS-related
pathologies in a fish model <

O Kazuhide Asakawa', Hiroshi Handa',
Koichi Kawakami*®

' Tokyo Medical University, Department of Chemical
Biology, Japan, * National Institute of Genetics, Division
of Molecular and Developmental Biology, * SOKENDALI,
Department of Genetics

Cytoplasmic aggregation of TDP-43 characterizes
degenerating neurons in most cases of amyotrophic lateral
sclerosis (ALS). Here, we develop an optogenetic TDP-
43 variant (opTDP-43), whose multimerization status can
be modulated in vivo through external light illumination.
Using the translucent zebrafish neuromuscular system, we
demonstrate that short-term light stimulation reversibly
induces cytoplasmic opTDP-43 mislocalization, but not
aggregation, in the spinal motor neuron, leading to an axon
outgrowth defect associated with myofiber denervation.
In contrast, opTDP-43 forms pathological aggregates in
the cytoplasm after longer-term illumination and seeds
non-optogenetic TDP-43 aggregation. Furthermore, we
find that an ALS-linked mutation in the intrinsically
disordered region (IDR) exacerbates the light-dependent
opTDP-43 toxicity on locomotor behavior. Together, our
results propose that IDR-mediated TDP-43 oligomerization
triggers both acute and long-term pathologies of motor
neurons, which may be relevant to the pathogenesis and
progression of ALS.

[Curriculum Vitae]

Assistant professor, National Institute of Genetics (2009 - 2019)
JSPS Research Fellow (2006 - 2009)

Project Researcher, National Institute of Genetics (2004 - 2006)
Research Fellow, Cancer Research UK (2002 - 2004)

Ph.D. The University of Tokyo, Graduate School of Science (2002)

NFS-05-5 Alteration of Tau
metabolism through
FUS in FTLD

O Shinsuke Ishigaki'*

' Department of Neurology, Nagoya University Graduate
School of Medicine, Japan, ? Brain and Mind Research
Center, Nagoya University, Japan

Fused in sarcoma (FUS) is genetically and
clinicopathologically linked to frontotemporal lobar
degeneration (FTLD) and amyotrophic lateral sclerosis
(ALS). We have previously reported that intranuclear
interactions of FUS and Splicing factor, proline- and
glutamine-rich (SFPQ) contribute to neuronal homeostasis.
Using a mouse model, we reported that FUS regulates
alternative splicing of tau proteins in coordination with
SFPQ. Under normal conditions, the two proteins form a
high-molecular-weight complex in the nucleus. Disease-
associated mutations in FUS gene, however, disrupt
formation of the complex resulting in unregulated alternative
splicing of tau, a disproportional increase in the 4R-tau/3R-
tau ratio, and eventually neurodegeneration. Disruption of
the FUS-SFPQ interaction leads to an increase in the ratio of
4-repeat tau (4R-tau) /3-repeat tau (3R-tau), which manifests
in FTLD-like phenotypes in mice. Here, we examined FUS-
SFPQ interactions in 142 autopsied individuals with FUS-
related ALS/FTLD (ALS/FTLD-FUS), TDP-43-related
ALS/FTLD (ALS/FTLD-TDP), progressive supranuclear
palsy (PSP), cortico-basal degeneration (CBD), Alzheimer
disease (AD), or Pick disease (PiD) as well as controls.
Immunofluorescent imaging showed impaired intranuclear
colocalization of FUS and SFPQ in neurons of ALS/FTLD-
FUS, ALS/FTLD-TDP, PSP, and CBD cases, but not in
AD and PiD cases. Immunoprecipitation analyses of FUS
and SFPQ revealed reduced interactions between the two
proteins in ALS/FTLD-TDP and PSP cases, but not in those
with AD. Furthermore, the ratio of 4R/3R-tau was elevated
in cases with ALS/FTLD-TDP and PSP, but was largely
unaffected in cases with AD. We concluded that impaired
interactions between intranuclear FUS and SFPQ and the
subsequent increase in the ratio of 4R/3R-tau constitute a
common pathogenesis pathway in FTLD spectrum diseases.

[Curriculum Vitae]

Education

1996 M.D.
Nagoya University School of Medicine, Nagoya, Japan

2002 Doctoral Degree in Neurology (Doctor of Medical Science)
Nagoya University Graduate School of Medicine, Nagoya,
Japan

Positions and Employment
1996-1998 Medical Residency

Tokyo Metropolitan Komagome Hospital, Tokyo, Japan
2002-2004 Research Fellow

Tokyo Metropolitan institute of Medical Science, Department

of Molecular Oncology
2004-2005 Medical staff, Nagoya University Hospital
2005-2010 Postdoctoral fellow

University of Massachusetts Medical School
2010-2018 Assistant professor

Nagoya University Graduate School of Medicine
2018-present  Designated Associate professor

Nagoya University Graduate School of Medicine
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New Frontiers in the Treatment of
Epilepsy 2020

#E  HATADAZER / BRERSEEERR

Chairs : Riki Matsumoto
Division of Neurology, Kobe University
Graduate School of Medicine

Hiroshi Shigeto

Department of Health Sciences, Graduate
School of Medical Sciences, Kyushu
University

< Objective>

Epilepsy is one of the most common diseases in Neurology.
In the last decade, many new generation anti-epileptic
drugs (AEDs) have emerged in Japan, and contributed as
a first or add-on drug to decrease tolerability and promote
rational polytherapy. However, about one third of the
patients are still intractable to these medications. In this
symposium, we would like to arrange an international
symposium and introduce the cutting-edge researches that
focused on novel treatment of epilepsy. From the medical
point of view, the talks cover the state-of-art medical
management of epilepsy and iPSC technology to evaluate
epilepogenicity and drug efficacy. From the viewpoint
of novel surgical therapies, the talks cover responsive
neuromodulation using an intracranially implanted device,
and thermocoagulation using stereo-EEG.

HT-01-1 Medical management, and
hopefully, prevention of
epilepsy: the cutting edge

and future perspectives
O Masako Kinoshita"*

'Department of Neurology, National Hospital Organization

Utano National Hospital, Japan, > Department of Neurology,
Nara Medical University, Japan

#1. Updated epilepsy definition and classification. Epilepsy
is a brain disorder with an enduring preposition to
generate epileptic seizures. In 2014, the International
League Against Epilepsy (ILAE) updated the practical
definition of epilepsy to apply to a condition of one
unprovoked (or reflex) seizure and a probability of further
seizures similar to the general recurrence risk (at least
60%) after two unprovoked seizures.

#2. Antiepileptic drug (AED) development.
Approximately one-third of patients with epilepsy become
intractable. Potential chemical agents with anti-seizure
activity are identified basically using animal models. In
addition, human-derived induced pluripotent stem cells
and in silico analyses are increasingly utilized in drug
screening. Clinical efficacy of a candidate compound is first
tested by adjunctive therapy in patients with uncontrolled
seizures, and then by monotherapy.

#3. Significant treatment implications of etiology. The
new ILAE classification of the epilepsies emphasizes on
the need to consider etiology. Evaluation of underlying
disorders/conditions is useful in early detection of
subtle seizures and prediction of risk for epilepsy (e.g.,
severity of stroke, early seizures, and cortical involvement
in ischemic stroke; early-onset and genetic factors in
Alzheimer's disease). Elucidation of pathogenesis can lead
to novel therapy to improve both epilepsy and causative
disease (e.g, mammalian target of rapamycin inhibitors
in tuberous sclerosis complex; immunomodulation/
immunosuppression in autoimmune epilepsy).

#4. Epileptogenesis. Epileptogenesis is a process to acquire
capability of generating spontaneous seizures. First, brain-
damaging insult occurs (acute phase). Second, brain
acquires epileptogenicity during a certain period of time
(latent period). Third, spontaneous recurrent seizures
occur (chronic phase). Further studies are warranted to
elucidate the mechanism of epileptogenesis to prevent
epilepsy.

[Curriculum Vitae]

Education:

PhD, Department of Neurology, Graduate School of Medicine,
Kyoto University, Kyoto, Japan. March 2005. MD, Faculty of
Medicine, Kyoto University, Kyoto, Japan. March 1996.

Certification:

Passed board examinations of the Japanese Society of Neurology
(2001), the Japanese Society of Internal Medicine (2003), the EEG
section of the Japanese Society of Clinical Neurophysiology (2006),
and the Japan Epilepsy Society (2009).
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HT-01-2 Evaluation of drug toxicity
and efficacy based on
human iPSC-derived
neuronal activities

O Ikuro Suzuki'*

' Department of Electronics, Tohoku Institute of
Technology, Japan, > RIKEN BioResource Research Center,
Japan

Human induced pluripotent stem cell (iPSC)-derived
neurons and human brain organoids are an effective tool
for approaching in vitro to in vivo human extrapolation.
We evaluate the efficacy of antiepileptic drugs (AEDs)
and predict the seizure-liability of drugs based on the
electrical activities of healthy and patient-iPSC-derived
neurons. Multivariate analysis of the time-series data of
neural activities obtained by iz vitro microelectrode array
(MEA) assessment revealed that it is possible to separate
seizure-causing compounds and seizure-free compounds
and classify the mechanism of action of AEDs.

We also developed an artificial intelligence (AI) capable
of predicting the seizure liability of drugs and identifying
drugs using deep learning based on raster plots of neural
network activity. The seizure liability prediction AI had
a prediction accuracy of 984% for the drugs toxicity.
Additionally, the drug identification AI was able to
distinguish among 13 seizure-causing compounds as
well as seizure-free compound responses, with a mean
accuracy of 999% = 0.1% for all drugs. These results
indicate that time-series data on in vitro neural activities
have an inherent mechanism-based drug response. It is
also suggested that multivariate analysis and AI analysis
methods are effective for evaluation of drug toxicity and
efficacy. We would like to report on the results of high
spatiotemporal resolution measurement using CMOS-
MEA consisting of 236,880 electrodes, electrical activity
characteristics of cerebral organoids, and drug responses
depending on diseased neurons, and discuss future
developments.

[Curriculum Vitae]

Mar2008 Doctor of Philosophy, The University of Tokyo

Apr2008-Mar2010 Assistant Professor, Institute of biomaterials
and Bioengineering, Tokyo Medical and Dental
University

Apr2010-Mar2014 Assistant Professor, Department of Bionics,
Tokyo University of Technology

Apr2014-Mar2016 Lecturer, Department of electronics, Tohoku
Institute of Technology

Apr2016-present Associate Professor

Apr2018-present Visiting Researcher, RIKEN BRC,

Sep2019-present Director, Artificial intelligence Resolution research
laboratory, Tohoku Institute of Technology

Apr2016-present Advisory, Consortium for Safety Assessment using
Human iPs Cells (CSAHi)

Apr2017-present HESI (Health and Environmental Sciences
Institute) NeuTox committee member

HT-01-3 Closed Loop
Neuromodulation for the
Treatment of Epilepsy with
Responsive Neurostimulation

O Dileep R. Nair
Epilepsy Center, Cleveland Clinic, USA

Neuromodulation is a growing field in the treatment of
epilepsy. Responsive neurostimulation (RNS) is the second
of three approved devices by the United States Food and
Drug Administration for the treatment of drug resistant
epilepsy. The safety and efficacy of RNS has been studied
prospectively in a nine-year observational study. This
multicenter study performed in the United States followed
230 patients with drug resistant focal epilepsy who were
treated with the RNS device. At nine years, the median
percent reduction in seizure frequency was 75%. The
responder rate (greater than 50% reduction of seizures)
was 73%. There were slightly over a third of patients
who achieved a greater than 90% seizure frequency
reduction. There were 18% of patients who experienced
a greater than one year period of seizure freedom during
the study. Overall epilepsy-related and cognitive domains
in the QOLIE-89 remained significantly improved. The
rate of sudden unexplained death in epilepsy in this
study was found to be significantly lower than predefined
comparators. The rates of seizure freedom still do not yet
approach that of epilepsy surgery. However there may
be opportunities to improve outcomes based on artificial
intelligence and improving accuracy of targets for
neuromodulation using the RNS device. The use of chronic
ambulatory eleccorticographic (ECoG) data is providing
new insights in the circadian and multidien periodicities
of seizures in epilepsy. The ambulatory ECoG data is
also allowing additional insights in treatment strategies
including medications, life style adjustments and guiding
epilepsy surgery.

[Curriculum Vitae]

Dr. Dileep Nair is the section head of adult epilepsy at Cleveland
Clinic. He received his medical degree in 1993 from Northeastern
Ohio Medical University. He went on to do his neurology residency
and clinical neurophysiology and epilepsy fellowship at Cleveland
Clinic. He received the Kaiser Permanente Award in Excellence in
teaching in 2016 from Case Western Reserve School of Medicine.

Dr. Nair has over 80 peer reviewed articles in journals such as
Brain, Neurology, Neurosurgery, Human Brain Mapping, Epilepsia
and Clinical Neurophysiology. His publications have been in
the areas of human brain connectivity, invasive EEG recordings,
brain stimulation and clinical neurophysiology. He is the principal
investigator for a National Institute of Health funded RO1 grant to
study brain connectivity in patients with focal epilepsy. This grant
uses a technique for measuring effective brain connectivity that he
discovered called cortico-cortical evoked potentials (CCEPs). This
methodology uses low frequency electrical stimulation applied
directly to intracranial electrodes placed as a part of a surgical
evaluation for the treatment of epilepsy. This technique has now
been adopted by numerous epilepsy centers across the world and
has been validated methodology for exploring various pathological
and functional brain networks.
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HT-01-4 Stereo-EEG guided
thermocoagulation

O Koichi Hagiwara',
Hiroshi Shigeto'?,
Naoki Akamatsu'®, Shinji Ohara®

' Epilepsy and Sleep Center, Fukuoka Sanno Hospital, Japan,
Division of Medical Technology, Department of Health
Sciences, Graduate School of Medical Sciences, Kyushu
University, ® Epilepsy Center, International University

of Health and Welfare Narita Hospital, * Department of
Neurosurgery, Fukuoka Sanno Hospital

The stereo-EEG (SEEG) is increasingly being utilized
at epilepsy centers to localize the epileptogenic zone
(EZ) in presurgical investigation of drug-resistant focal
epilepsy. Compared with the subdural grids, SEEG
enables more widely distributed exploration (i.e, more
flexible to multilobar and bilateral explorations) with
access to deep brain structures, such as the insula, intra-
sulcal areas and periventricular heterotopia. Due to the
absence of craniotomy, the patient experience is improved,
and epileptologists have sufficient time to plan resective
surgery. Further to these technical advantages, SEEG
provided a surgical treatment option, namely, the SEEG-
guided radiofrequency thermocoagulation (RFTC). Two
different approaches are possible: RFTC before electrode
removal, or RFTC as a separate surgical procedure after
electrode removal. The former is performed with the same
electrode as those used for SEEG monitoring, thus avoiding
additional risks associated with re-inserting electrodes
and general anesthesia. The latter requires dedicated
electrode insertion but enables creating larger thermo-
lesions by using larger electrodes, thereby enhancing the
curative effects to replace a resective surgery. Functional
risks associated with RFTC are assessed with electrical
cortical stimulation during SEEG monitoring or under
awake condition during the procedure. RETC can be the
surgical option of choice in cases where resective surgery
is confronted with deeply-situated or multifocal EZ, or
with risk of developing language/motor/sensory deficits.
It is also a useful adjunct in diagnosing the EZ with SEEG,
since its effects, even when transient or limited, can help
predict the outcome of resective surgery. In case of re-
exploration for recurrence after surgery, SEEG with
RFTC is better-tolerated than the subdural grids. Overall,
RFTC constitutes an essential part of SEEG strategy, as it
allows us to perform SEEG from both a diagnostic and a
therapeutic perspective.

[Curriculum Vitae)

Dr. Hagiwara is working in the Epilepsy and Sleep Center of
Fukuoka Sanno Hospital. He recently had clinical and research
experience in Lyon Neurological Hospital in France. He developed
his expertise on stereo-EEG, in particular related to the insular
epilepsy and electrophysiology.
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Interdisciplinary research between
dementia and epilepsy

Chairs : Naoki Akamatsu
International University of Health and
Welfare School of Medicine, Department of
Neurology, International University of Health
and Welfare Narita Hospital, Epilepsy Center

Takeshi Kihara
Kobe City Medical Center West Hospital,
Department of Neurology

< Objective >

New evidence is accumulating that late-onset epilepsy
of unknown etiology is associated with the risk of
developing dementia in elderly people. Interestingly,
recent clinicopathological reports using brain specimens
resected from patients with refractory temporal lobe
epilepsy (rTLE) have shown that deposition of amyloid-b
protein and hyperphosphorylation of tau protein, similar
to those of Alzheimer's disease (AD) brains, are found
in rTLE brains, indicating a potential pathophysiological
link between AD and epilepsy. The goal of the session
is to enable the participants to better understand why
interdisciplinary research between dementia and epilepsy
is significant to create novel and promising therapeutic
strategies for dementia.

HT-04-1 Late-onset epilepsy
of unknown etiology:
cognitive performance

and EEG characteristics lls
O Riki Matsumoto

Division of Neurology, Kobe University Graduate School of
Medicine, Japan

&

Epilepsy is one of the so-called common neurological
diseases that will further increase in the super-ageing
society. The incidence of unprovoked seizure is reported as
100-200 per 100,000 in the elderly group. Regarding seizure
types, the frequency of generalized tonic-clonic seizures
is low, while that of focal impaired awareness seizure
(complex partial seizure) is higher in late-onset epilepsy,
which could lead to misdiagnosis of dementia or stroke.
Furthermore, because of a higher rate of comorbidities in
elderly patients, subtle seizure symptoms may falsely be
attributed to other comorbidities such as the symptom of
dementia itself. Most of late-onset epilepsy belongs to focal
epilepsy, and etiology includes cerebrovascular diseases,
dementia, inflammatory disorders, and brain tumors in
the order of frequency. The epileptic focus is frequently
located in the temporal lobe, followed by the frontal lobe
as in the younger population. Nevertheless, 25% to 50%
of late-onset focal epilepsies are still considered to be of
nonlesional origin, and referred to as Late-Onset Epilepsy
of Unknown etiology (LOEU). Patients with no evident
lesion in brain MRI, namely, those with MRI-negative
epilepsy usually belongs to this LOEU category. The
neuropsychological, neurobiological and neurophysiological
features of LOEU still remain elusive. A recent pilot study
implicated the co-morbidity of mild cognitive impairment,
and the co-occurrence of Alzheimer pathology (e.g.
amyloid beta deposition) as reflected in CSF biomarkers.
Subacute impairment of cognitive function could be also
seen in patients with LOEU, who later presented with
other symptoms of autoimmune limbic encephalitis or
mild MRI changes in the medial temporal areas. I will
overview the current status of LOEU in relation to its
EEG characteristics and cognitive impairment.

[Curriculum Vitae]

Prof. Riki Matsumoto graduated Kyoto University Graduate
School of Medicine in 1994. After residency in Kyoto University
and affiliated hospitals, he had subspecialty training (Epilepsy/
Clinical Neurophysiology) in Kyoto University Graduate School and
Cleveland Clinic, and obtained PhD thesis in 2003. He then worked
in the Department of Neurology, Kyoto University Hospital as young
faculty, lecturer and associate professor. He was recently appointed
as the Professor of the Division of Neurology at Kobe University
Graduate School of Medicine in 2019. His research interests include
the brain connectomics of normal physiology and pathophysiology
by integrating neurophysiological techniques including CCEP, the
development of physiologic biomarkers of epileptogenicity, the
clinical/immunologic researches on autoimmune epilepsy, and the
interaction between dementia and epilepsy.
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HT-04-2 Proposal for a vicious
cycle model between
Alzheimer's disease
and epilepsy

O Akira Kuzuya', Sakiho Ueda',

Mizuki Matsumoto', Kazuya Goto®
' Department of Neurology, Graduate School of Medicine,
Kyoto University, Japan, ? Department of Regulation of
Neurocognitive Disorders, Graduate School of Medicine,
Kyoto University

It has been well known that some patients with
Alzheimer's disease (AD) experienced epileptic seizures
such as complex partial seizures, generalized convulsions
and myoclonic seizures, particularly in the advanced
stages. On the other hand, it has been cleared that
pathological changes occurred in AD brains begin to
precede the onset of cognitive impairment by more than
20 years, according to developments in the diagnostic
techniques using biomarkers. While preemptive medicine
for patients with the early stages of AD including the
preclinical phase is recently highlighted, new evidence
is accumulating that subtle complex partial seizures or
subclinical seizures observed in the early stages of AD
are much more common than expected. In addition, recent
clinicopathological reports using brain specimens resected
from patients with refractory temporal lobe epilepsy
(TLE) for epilepsy surgery have shown that deposition of
amyloid-b protein and hyperphosphorylation of tau protein,
similar to those of AD brains, are found in refractory TLE
brains, indicating a potential pathological link between
AD and epilepsy. Based on the findings obtained from
clinical studies towards both AD and epilepsy, we propose
a vicious cycle model via the bidirectional relationship
between the two diseases, under which epileptic condition
can promote cognitive dysfunction and neurodegenerative
processes in AD. In a near future, progress in bidirectional
translational research between clinical and basic science,
focusing on the comorbidity between AD and epilepsy,
could lead to novel and promising therapeutic strategies
for AD targeting neuronal network hyperexcitability.
From AD researcher's point of view, we will outline this
theme, presenting our laboratory data and case reports in
addition to previous reports of basic and clinical studies.

[Curriculum Vitae]

Currently, | work at Kyoto University Hospital as a neurologist and
a clinician-scientist who devotes my efforts to caring for patients
with neurodegenerative diseases, including Alzheimer's disease
(AD) and clarifying AD pathogenesis through reverse translational
research. My interest in basic research is directed to molecular
mechanisms regulating activity-dependent synaptic AB production.
In addition, a clinical research is setting up to search for a novel
brain functional AD biomarker using EEG, since my attention is paid
to comorbidity of epileptic seizure in AD patients.

HT-04-3 Mechanisms of

SE052B(ELRMEMZEE 2F Room B-1)
memory impairment in
epilepsy

O Taira Uehara'?

'Department of Neurology, International University of
Health and Welfare Narita Hospital, Japan, ? Epilepsy
Center, International University of Health and Welfare
Narita Hospital, Japan

Patients with epilepsy frequently present with memory
disturbances, which correlate with epileptic discharges and
underlying pathology and may show both transient and
persistent memory impairment.

Transient epileptic amnesia (TEA) is a form of temporal
lobe epilepsy (TLE), which primarily manifests with amnesic
episodes without impaired awareness. Not only seizures but
also postictal dysfunction cause TEA attacks. Therefore, their
duration is often much longer than that of typical seizures
observed in patients with TLE.

Patients with TLE also show persistent short-term memory
impairment, which is attributable to hippocampal neuronal loss.
Recent technological advances in neuroimaging modalities used
by various studies provide a better understanding of the role of
dysfunction of extrahippocampal neural networks. The remote
effect of epileptic discharges is a possible contributor to such
neural network disturbances. Recent studies have reported that
neuropathological changes observed in patients with Alzheimer's
disease affect memory function in patients with TLE.
Accelerated long-term forgetting (ALF), a characteristic
persistent memory dysfunction in patients with epilepsy,
represents the phenomenon of rapid loss of newly acquired
memories over days to weeks despite normal short-term
memory. This finding was first described in patients with
TEA but may occur in other epileptic syndromes and has
recently been reported in individuals at risk for Alzheimer's
disease. Cumulative evidence indicates that impaired memory
consolidation during non-rapid eye movement sleep causes ALF.
Notably, the interception of memory-related neural oscillations
by epileptic discharges during sleep may contribute to ALF in
epilepsy.

[Curriculum Vitae]

Education, Training and Professional Experience:

1997-2003 M.D., School of Medicine, Kyushu University

2003-2004 Resident, Kyushu University Hospital

2004-2008 Resident (Neurology), Department of Neurology, Kyushu
University Hospital, Beppu Medical Center and Kyushu
Rosai Hospital

2008-2012 Ph.D., Department of Neurology and Clinical
Neurophysiology, Graduate School of Medical Sciences,
Kyushu University

2012-2014 Assistant Professor, Department of Neurology, Kyushu
University Hospital

2014-2015 Assistant Professor, Department of Neurological
Therapeutics, Graduate School of Medical Sciences, Kyushu
University

2015-2017 Assistant Professor, Department of Neurology, Kyushu
University Hospital

2017-2020 Assistant Professor, Department of Clinical Neurophysiology,
Graduate School of Medical Sciences, Kyushu University

2020-present Associate Professor, Department of Neurology,

International University of Health and Welfare Narita
Hospital
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HT-04-4 Impact of neuronal
activity on tau release, tau
propagation, and progression
of Alzheimer's disease

O Shuko Takeda

Clinical Gene Therapy, Graduate School of Medicine,
Osaka University, Japan

Epidemiological studies have shown that seizures
occur more frequently in people with dementia
than in cognitively normal elderly, indicating the
pathophysiological interplay between epilepsy and
dementia. Notably, patients with Alzheimer's disease (AD)
are more prone to seizures compared to those with non-
AD dementias. Recent clinical studies have shown that
subclinical seizures can occur in the early stage of AD.
AD is characterized by cerebral accumulation of
hyperphosphorylated tau. A positive correlation has
been reported between cognitive impairment and the
tau pathology load, indicating the direct impact of tau
on neurodegeneration. Classically, tau is known as a
microtubule-associated protein mainly expressed in
neurons, and involved in maintaining microtubule stability;
however, recent findings suggest that tau play a role in
regulating neuronal activity and susceptibility to seizures.
On the basis of the neuropathological observations and
experimental findings, the "tau propagation hypothesis" has
been proposed, in which the stereotypical spreading of the
tau pathology observed in the brain of AD patients can be
explained by the interneuron transfer of the pathological
form of tau. We identified a unique tau species involved
in tau propagation and demonstrated its significance as
a target for therapeutic intervention. Research in mouse
model have shown that neuronal activity could regulate
tau propagation, suggesting the pathological significance of
epileptic activity in the progression of tau pathology.
Here, we will review the basic concept and recent
findings on the interplay between seizure and AD-related
tau protein, focusing on the role of extracellular tau,
and the implications of this concept for diagnostic and
therapeutic targets for AD.

[Curriculum Vitae]

Mar. 2004: M.D., Hokkaido University School of Medicine, Japan
Mar. 2010: Ph.D. in Medicine, Graduate School of Medicine, Osaka
University, Japan
2004-2006 Resident, Osaka University Hospital, Japan
2011 Assistant Professor, Graduate School of Medicine, The
University of Tokyo, Japan
2011-2013 Research Fellowship for Young Scientists PD (Japan
Society for the Promotion of Science), Harvard Medical
School
2013-2015 Postdoctoral Fellowship for Research Abroad (Japan
Society for the Promotion of Science), Harvard Medical
School
2015 Research fellow, Harvard Medical School / Massachusetts
General Hospital
2016- Associate Professor, Graduate School of Medicine, Osaka
University, Japan
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New diagnostic and therapy
strategies for PSP/CBD

Chairs : Takeshi Ikeuchi

Brain Research Institute, Niigata University

lkuko Aiba

Department of Neurology, National Hospital
Organization Higashinagoya National
Hospital

< Objective >

Much attention has been paid on the development of
disease-modifying treatments (DMT) for PSP/CBD, in
which aggregation and spreading of pathological tau
in brain are involved in the pathogenesis. The major
limitation in the development of DMT for PSP/CBD has
been the lack of sensitive clinical diagnostic criteria and
imaging/biofluid biomarkers. In this symposium, new
diagnostic approach and therapeutic strategies for PSP/
CBD will be discussed.

HT-06-1 Current status and

future perspective of
clinical diagnosis of
PSP/CBD

O Irene Litvan
US San Diego, Department of Neuroscience, USA

Progressive supranuclear palsy (PSP) and corticobasal
degeneration (CBD) are 4-repeat primary tauopathies.
Over the past years, there have been significant scientific
advances in the clinical presentation and understanding
of PSP and CBD that have led to the development of new
diagnostic criteria as well as novel therapeutic approaches
to slow disease progression based on the hypothesized
etiopathogenesis. During this lecture I will discuss the
current status of the diagnostic criteria, discuss current
challenges, and suggest future steps for their refinement.

[Curriculum Vitae]

Dr. Litvan is the Tasch Endowed Professor of Neurology at the
University of California San Diego (UCSD) and Director of the
Parkinson Disease Movement Disorder Center, designated as
Parkinson Foundation Center of Excellence, Research Center of
Excellence in Lewy Body Dementia and CurePSP Center of Care.
She is a neurologist specialized in movement disorders, dementia
and neuroepidemiology. Her major research goal is to identify
symptomatic and biological therapies that can improve the quality
of life of patients with neurodegenerative disorders presenting
with parkinsonism and/or dementia. For which she has focused
her research in improving or developing neuropathologic and
afterwards clinical diagnostic criteria that would allow to identify
these patients more accurately and finding robust diagnostic and
outcome biomarkers. For more than 30 years, she has led or
participated in several multicenter studies or international Task
Forces to develop clinical and neuropathologic diagnostic criteria
for parkinsonian and/or dementia neurodegenerative disorders
(PSP, CBD, MSA, DLB, PD, PD-MCI, Prodromal PD and PDD) for
which she received the National Institutes of Health merit award
and recently the American Academy of Neurology Movement
Disorder Research Award and Uruguayan National Academy of
Medicine entrance.
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HT-06-2 Seeded amplification-
based assays for
neurodegenerative
protein-misfolding diseases

O Eri Saijo
UCB Biopharma, Neuroscience TA Neurodegeneration,
Belgium

A diverse group of neurodegenerative diseases involves the
pathological accumulation of distinctive types of tau deposits.
Cumulative studies have been reported that tau aggregates
with different conformations or combinations have the ability
to induce protein misfolding by templating their unique
conformations and to propagate consistently in cellular or
animal models to cause distinct tau pathologies. Real-time
quaking-induced conversion (RT-QulC) assay detects the
trace amount of pathogenic misfolded proteins (seeds) by
vastly amplifying the misfolded proteins from diseased but
not from non-diseased biological samples, e.g. cerebrospinal
fluid (CSF) and brain tissues. Progressive supranuclear palsy
(PSP), corticobasal degeneration (CBD) and argyrophilic
grain disease (AGD) preferentially deposit 4-repeat (4R)
tau isoforms. Using the tau RT-QulC seed amplification
platform that was initially optimized for Pick disease (Acta
Neuropathologica 2017), additional highly sensitive assays
were optimized for Alzheimer's disease which accumulates
roughly equivalent proportions of 3-repeat and 4R tau
isoforms and for 4R tauopathies, namely PSP, CBD and AGD.
4R tau RT-QulC assay preferentially detects 4R pathogenic
tau seeding activity in post-mortem PSP and CBD CSF and
brain homogenates. CSF from living individuals with clinically
diagnosed PSP and CBD showed much weaker seeding
activities; however, many cases presented significantly
higher seeding activities than control cases. Newly developed
ultrasensitive assays for different types of pathological tau
aggregates revealed that they have profound tau seeding
selectivities. These selectivities may help to explain the
consistent propagation of distinct variants of pathological tau
aggregates in different neurodegenerative diseases. Together,
tau RT-QulC assays have potential utilities for isoform-specific
molecular biomarkers and might be a useful tool to improve
diagnostics, prognostics and therapeutics development.

[Curriculum Vitae]

Dr. Saijo received her Ph.D from the University of Kentucky College of Medicine
and studied prions and protein misfolding diseases. She continued her studies
as a postdoctoral fellow in Byron Caughey's lab at Rocky Mountain laboratories,
National Institute of Allergies and Infectious Diseases, National Institutes of
Health. Her major project was to develop molecular biomarker assays to detect
pathogenic tau seeding activities in biological samples from individuals with
different tauopathy diseases, and the first prototype assay optimized for Pick
disease was published in Acta Neuropathologica, 2017, following Alzheimer's
disease-optimized and PSP/CBD-optimized assays in Acta Neuropathologica,
2019 and 2020, respectively. The PSP/CBD-optimized assay was the first tau
assay that was able to detect tau seeding activities in cerebrospinal fluid from
living individuals with clinically diagnosed PSP and CBD. Dr. Saijo is currently
a principal scientist in UCB Biopharma and continues exploring her research
interests in improving the biomarker assays, understanding the molecular
pathogenesis of protein misfolded neurodegenerative diseases and the protein
structure to develop effective therapies and treatments.

HT-06-3

In-vivo visualization of

tau depositions in the §& =

PSP and CBD brains L3
m:h

O Makoto Higuchi

National Institutes for Quantum and Radiological Science
and Technology, Japan

Tau protein fibrils accumulate in diverse
neurodegenerative dementias, including Alzheimer's
disease (AD) and frontotemporal lobar degeneration
(FTLD). FTLD disorders with tau pathologies are
represented by PSP and CBD, which are biochemically
characterized by assemblies of tau isoforms with four
repeat domains (4RT). While several positron emission
tomography (PET) imaging agents for tau aggregates
enabled in-vivo visualization of tau depositions in AD,
the detection of 4RT lesions in PSP and CBD has been
challenging due to insufficient reactivities of these probes
with non-AD-type tau filaments. We found that beta-
sheet ligands with a backbone length approximating 15
angstroms shoed high affinity for a wide range of tau
assemblies, leading to the generation of a new class of
chemicals dubbed PBBs. Our first clinically applied tau
PET probe, 11C-PBB3, yielded enhanced radiosignals in
AD and a subset of FTLD cases, whereas its propensity
to rapid metabolic conversions precluded high-contrast
imaging of tau accumulations in subjects with probable
PSP and CBD. A new derivative, 18F-PM-PBB3, was
designed to improve the biostability of PBB3, and have
permitted sensitive assessments of tau topologies in
various tauopathies. Indeed, the sensitivity and specificity
of differentiation from healthy controls using 18F-PM-
PBB3-PET reached 100% for AD patients and exceeded
95% for PSP patients. Moreover, the capability of 18F-PM-
PBB3 for detecting PSP and CBD tau inclusions was
proven by biopsy and autopsy of afflicted individuals
who had undergone PET scans. Cross-sectional PET
assays demonstrated that the radioligand retentions
were intensified and spatially expanded with the clinical
severity in PSP subjects, enabling objective staging of the
illness. A longitudinal PET analysis of a PSP cohort is also
ongoing to pursue progressive tau depositions in the same
individuals and will offer reference data for clinical trials
of emerging anti-tau therapeutics.

[Curriculum Vitae]

Makoto Higuchi performed nuclear medicine research including clinical
PET imaging in 1993 - 1997 and was awarded a Ph.D. in medicine at
Tohoku University. He was appointed Assistant Professor of Geriatrics at
Tohoku University in 1999 and worked as a postdoctoral research fellow
at the University of Pennsylvania in 1999 - 2003. In 2003, he became
Staff Scientist at RIKEN Brain Science Institute. He was appointed Team
Leader at Molecular Imaging Center, National Institute of Radiological
Sciences in 2005, and Department Head at National Institutes for
Quantum and Radiological Science and Technology in 2019.

Dr. Higuchi's primary research focus is translational molecular imaging
on Alzheimer's, Parkinson's, and diverse other neuropsychiatric diseases
bidirectionally connecting animal models and humans. His research
accomplishments are represented by the development of imaging agents
for pathological tau protein deposits in neurodegenerative disorders
(Neuron 2013, 2020).
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HT-06-4 CSF and blood
biomarkers for PSP y &

O Kensaku Kasuga

Department of Molecular Genetics, Brain
Research Institute, Niigata University, Japan

Progressive supranuclear palsy (PSP) is originally
described as a movement disorder with the combination
of early onset postural instability and falls with vertical
supranuclear gaze palsy. However, it has been reported
that autopsy-confirmed PSP cases show various clinical
phenotypes. In addition, it has been reported that there
are some autopsy cases with asymptomatic/preclinical
PSP. Therefore, the clinical criteria based on the
combination of early onset postural instability and falls
with vertical supranuclear gaze palsy has insufficient
sensitivity to detect PSP pathology, characterized by
hyperphosphorylated tau aggregation in neurons and
glia, called neurofibrillary tangles, neuropil threads,
oligodendroglial coiled bodies, and tufted astrocytes.

To diagnose PSP cases independent from clinical
symptoms, biomarkers are required, especially in a
research field, like diagnosis of Alzheimer's disease (AD).
In cerebrospinal fluid (CSF) and blood of subjects with
AD, level of the 42 amino acid form of f-amyloid (Af..)
is reduced and levels of total tau (t-tau), phosphorylated
tau (p-tau) and neurofilament light chain (NfL) are
elevated. However, there is no established biomarkers for
the diagnosis of PSP.

To evaluate diagnostic value of AD-related CSF
biomarkers for PSP, we compared CSF biomarker levels
with a nationwide cohort, the Japanese Longitudinal
Biomarker Study of PSP and CBD (JALPAC). In PSP
patients, which are supposed to have no Af in the brain,
level of CSF Ap,.,, was comparable with AD patients. CSF
t-tau and p-tau, which are elevated in neurodegenerative
tauopathy AD, were extremely reduced in PSP patients.
CSF NIfL was much higher in patients of PSP than those of
AD, though both diseases are neurodegenerative disorders.
Combinations of these CSF biomarkers could be useful
to detect subjects with PSP pathology. Technologies for
detecting these molecules in blood have been developed,
and it would be possible to diagnose PSP with blood in the
future.

[Curriculum Vitae]

2000 Graduated from Niigata University School of Medicine (MD)

2009 Graduated from Niigata University Graduate School of
Medical and Dental Sciences (PhD)

2010 Postdoctoral Fellow, Department of Neurosciences, University
of California, San Diego

2018 Assistant Professor, Department of Molecular Genetics, Brain
Research Institute, Niigata University

HT-06-5 Clinical spectrum of
pathologically diagnosed
CBD -Japanese '
multicenter study-

O Ikuko Aiba', Mari Yoshida®,
Takayoshi Shimohata?,
Koichi Wakabayashi’, Takashi Komori’,
Yuko Saito®, Takeshi Ikeuchi’,
Masato Hasegawa®, Aya M. Tokumaru’,
Keita Sakurai', Kenji Nakashima',
J-VAC study group’

"Department of Neurology, National Hospital Organization Higashinagoya National Hospital
Japan, *Institute for Medical Science of Aging, Aichi Medical University, * Department of
Neurology, Gifu University Graduate School of Medicine, ' Department of Neuropathology,
Hirosaki University Graduate School of Medicine, * Department of Laboratory Medicine
and Pathology, Tokyo Metropolitan Neurological Hospital, * Department of Neuropathology
(the Brain Bank for Aging Research), "Niigata University, Brain Research Institute,
Department of Molecular Genetics, * Department of Brain and Neurosciences Tokyo
Metropolitan Institute of Medical Science, * Department of Diagnostic Radiology, Tokyo
Metropolitan Medical Center of Gerontology, " Department of Radiology, National Center
for Geriatrics and Gerontology, " National Hospital Organization Matsue Medical Center

Corticobasal degeneration (CBD) is a rare neurodegenerative disease characterized
by nerve cell loss and atrophy of various areas of the brain, resulting from the
accumulation of abnormal tau protein, which is known as tauopathy. The clinical
signs and symptoms of CBD vary, and it has been revealed that it may produce
several different clinical features, including not only coriticobasal syndrome (CBS)
but also progressive supranuclear palsy (PSP) syndrome, frontal behavioral-
spatial syndrome, non-fluent/agrammatic variant of primary progressive aphasia,
and Alzheimer's-like dementia. On the other hand, the pathological background
of CBS is broad, and only approximately half number of CBS was pathologically
CBD. Diseases that present CBS include Alzheimer's disease, PSP, Lewy body
disease, Creutzfeldt-Jakob disease, and others. Hence, the rate of diagnosis for CBD
in living patients is extremely low. Recently, tau-directed therapeutic agents have
been developed, and several clinical trials are ongoing for the application of these
agents, known as disease modifying therapy (DMT), for tauopathies. A correct
diagnosis of CBD at an early stage is extremely important for DMT.

We have planned a Japanese multicenter validation study for CBD. Clinical
evaluations were performed on patients with pathologically-, genetically-, and
biochemically-verified CBD during central review and each patient's clinical
information was retrospectively studied. The frequency of signs and clinical
phenotypes, and the interval from initial symptoms to key clinical milestones were
analyzed.

We will present the clinical spectrum and natural history of 32 pathologically-,
genetically-, and hiochemically-verified CBD patients from 17 Japanese institutions.
We would also discuss the possibility to detect predictors of CBD by investigating
pathologically confirmed CBD and CBS patients.

[Curriculum Vitae]
1987 M.D. Nagoya University Graduate School of Medicine, Nagoya, Japan

1987-1988 Internship, Kasugai City Hospital, Kasugai, Japan

1988-1993 Staff Physician, Neurology, Kasugai City Hospital, Kasugai, Japan
1993-199%4 Staff Physician, Neurology, Nagoya University School of Medicine
1994-1997 Staff Physician, Neurology, Higashinagoya National Hospital, Nagoya, Japan

1995 Ph.D. Neurology, Nagoya University Graduate School of Medicine, Nagoya, Japan
1997-present - Chief Physician, Neurology, Higashinagoya National Hospital, Nagoya, Japan
2013-present Director of Rehabilitation, Higashinagoya National Hospital, Nagoya, Japan
2020-present  Director of Clinical Research, Higashi Nagoya National Hospital, Nagoya, Japan
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Innovative management can bring
bright future for Parkinson's disease

Chairs : Tetsuya Maeda
Neurology & Gerontology, Iwate Medical
University

Taku Hatano
Juntendo University Faculty of Medicine

< Objective>

Parkinson's disease and related movement disorders are
known as a progressive neurodegenerative disease. The
patients with parkinsonism have motor dysfunction, which
influences their activity of daily life. However, there has
not been disease-modifying therapy and there are many
unmet needs for treatment. Thus, a paradigm shift of
treatment for neurodegenerative disorders should be
needed. In this situation, cybernetics, which is defined as
“the science of control and communications in the animal
and machine.”, telemedicine and monitoring by wearable
devices will be useful for the management of neurological
disorders. The aim of this symposium is to understand the
up-to-date management for Parkinson's disease & related
movement disorders by using new technologies.

HT-07-1 Management of

Parkinson disease .‘,s e!
using wearable =
devices -

O Roongroj Bhidayasiri

Chulalongkorn Centre of Excellence for Parkinson Disease
& Related Disorders, Department of Medicine, Faculty of
Medicine, Chulalongkorn University, King Chulalongkorn
Memorial Hospital, Thailand

Twenty four hours symptom control of Parkinson disease
requires therapeutic strategies that deliver continuous efficacy
throughout both day and night. Despite attempts to deliver
treatment with 24-h effectiveness, current assessments still
rely on clinical information derived from clinical interviews,
rating scales and patient diaries, which are sporadic and
compromised by validity and interrater variability. Therefore,
continuous symptom assessment has become increasingly
important to serve the twenty four hours therapeutic need
in PD where both daytime and nighttime symptoms should
be carefully evaluated and treated when clinically indicated.
Advances in circuit technology have addressed this limitation
with the development of wearable sensors that are able
to provide continuous moment by moment quantification
of individual patient phenotype using personal digital
devices and this is a concept of digital phenotyping. Such
technology holds considerable potential if a patient centred
multidisciplinary team is able to select digital outcomes that
are not only clinically relevant but also provide measurement-
based care results that support individual patient clinical
decision making. To this end, what to measure may not be the
same for individual patients and looking at how daily function
could be objectively measured that would correlate with
parkinsonian symptoms and quality of life is an attractive
option. However, daily function is a complex construct that
is difficult to quantify if we aim to measure patient real
performance, not the capacity, as performed by most rating
scales. In this presentation, I shall review the applications of
current wearable technologies in ambulatory assessments of
PD, looking at the evaluation of various outcomes, including
symptoms and impaired daily functions on what can be
utilised in the clinical management of PD.

[Curriculum Vitae]

Professor Bhidayasiri graduated in medicine from Chulalongkorn University, Thailand,
in 1993, receiving membership of the Royal College of Physicians of London and
Ireland in 1998 and certified b{ the American Board of Psychiatry and Neurology in
2005. He was awarded the fellowship of the Royal College of Physicians of London
in 2008 and Ireland in 2010.

Professor Bhidayasiri leads a Parkinson's disease registry in Thailand. His research
interest is in data science from objective monitoring and assisted devices in
Parkinson's disease. He co-develops devices for tremor and nocturnal monitoring as
well as a tremor suppression glove. His development of an adjustable laser-guided
walking stick has been adopted nationwide by the Ministry of Social Development
for patients with freezing of gait.

He serves as the section editor of Parkinsonism and Related Disorders, is an
editorial board member of the Journal of Neurological Sciences, as well as a
writing committee member of the American Academy of Neurology on the practice
parameters of tardive syndromes. Recently, he has been selected as a member of
the Academy of Science of the Royal Society of Thailand. Professor Bhidayasiri is
currently a chair of the Asian-Oceanian section of the International Parkinson and
Movement Disorder Society (MDS).
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HT-07-2 New technologies
for monitoring of
Parkinson's disease

O Genko Oyama, Taku Hatano,
Nobutaka Hattori

Department of Neurology, Juntendo University, Japan

In the new era of post-pandemic, the digital transformation
of medicine is one of the hot topics. The current
problem in movement disorder practice is that it lacks
objective and quantitative measurement. For evaluating
Parkinson's disease, most of the information we rely on
is based on subjective patient-reported outcomes such
as diary and Parkinson's Disease Questionnaire-39, and
semi-objective scales performed by physicians such as
Movement Disorder Society Unified Parkinson's Disease
Rating Scale, which requires specific training. Instead of
these traditional methods, there is a trend to study the
quantitative evaluation methods using three-dimensional
motion capture systems and wearable devices to measure
movements in the extremities and axial symptoms. In
addition, recent advances in Al technology, such as
machine learning and deep learning, may impact the
precise evaluation of the big data derived from these
devices. In this symposium, we will discuss the current
situation of these cutting-edge technologies and the need
for future studies.

[Curriculum Vitae]

1996-2002: Saitama Medical School, Saitama (M.D.)
2002-2006: Residency in Neurology at Juntendo University
Hospitals
2006-2010: Juntendo University Faculty of Medicine (Ph.D.)
2009-2011: Research fellow, Center for Movement Disorders &
Neurorestoration, University of Florida
2011-2014: Assistant professor, Department of Neurology,
Juntendo University Faculty of Medicine
2014-present: Associate professor, Department of Neurology,
Juntendo University Faculty of Medicine
2015-presnt: Courtesy Associate Professor, Department of
Neurology, University of Florida
2018-present: Associate professor, Department of
Neurodegenerative and Demented Disorders
2019-present: Department of Home medical care System based on
Information and Communication Technology
2020-present: Department of Drug Development for Parkinson's
Disease

HT-07-3 An exploratory study on
expanding cybernetic .
treatment from neuromuscular = “y‘%ﬁ
to Parkinson's disease z ]

O Takashi Nakajima', Ayano Matsui®’,
Takashi Sakamoto®, Daisuke Nishida®’

'Dept. of Neurology, National Hospital Organization
Niigata National Hospital, Japan, ® Dept. of Orthopedics,
National Center of Neurology and Psychiatry, * Dept. of
Neurology, National Center of Neurology and Psychiatry,
‘Dept. of Rehabilitation, National Center of Neurology
and Psychiatry, ®> Dept. of Rehabilitation, National Hospital
Organization Niigata National Hospital

Qur research group has studied the mechanisms of
strengthening and adjusting the synaptic connections
safely in neuromuscular and CNS disorders using the
cybernic treatment with HAL. This has led to developing
a neurorehabilitation method for motor learning or motor
function regeneration in those with motor dysfunction.
Initially, we carried out two randomized clinical trials
(NCY-3001 and NCY-2001). NCY-3001 is an RCT of HAL's
effectiveness and safety on eight neuromuscular diseases
(motor unit lesions). NCY-2001 is an RCT for spastic
paraplegia (with CNS lesions above the motor unit). After
the success of the NCY-3001, the HAL for medical use
(lower limb type) was approved as a medical device in
Japan and the USA. The performance capability of this
device is such that it can detect weak or sparse motor
unit potentials. It is proposed that this will apply to a
broader range of CNS diseases and a variety of disease
progressions, from acute cerebrovascular to chronic
neurologic diseases. However, there have been no clinical
studies on Parkinson's disease and related disorders. We
are conducting an exploratory observational study to see
whether these Parkinsonian symptoms can be improved
by cybernics treatment with HAL.

[Curriculum Vitae)

Dr.Takashi Nakajima, MD, Ph.D., is a Neurologist and the Director
of the National Hospital Organization Niigata National Hospital.
He graduated from Niigata Univ. School of Medicine (1983). He
became a resident and a research fellow of the Brain Research
Institute, Niigata Univ. (1983-1984), and he completed the Ph.D.
program of Niigata Univ. (1985-1991). He joined the National
Institute of Mental Health, NIH (USA) as a Fogarty Fellow (1987-
1989). He was an expert member of the Pharmaceutical, Medical
Device and Food Committee, MHLW (2001-2004). Since 2004, he
has been a guest lecturer of the Brain Research Institute, Niigata
Univ., and a specialist of PMDA. His main research areas are
Neurology, Neuro-rehabilitation, PRO, and Clinical Trial Design. He
is a member of various medical societies, including the Japanese
Society of Neurology (Specialist, Instructor), the Japan Society
for Dementia Research (Specialist), and the Japanese Society for
Genetic Counselling (Specialist) .
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HT-07-4 Telemedicine for
Parkinson's disease,
future direction

O Yoshio Tsuboi,
Kanako Kurihara

Department of Neurology, Japan

Most patients with Parkinson's disease (PD) are elderly
combined with age-related comorbidities, and once affected
by COVID-19, there are concerns about a significant
decrease in the motor function. Therefore, prevention from
COVID-19 in PD patients should be given higher priority.
With the pandemic of COVID-19, telemedicine has had
an important role as newly medical system, especially
for PD requiring frequent therapeutic adjustments. With
using telemedicine, there are many advantages on both
the medical and the patient side. Staying home, the PD
patients can receive medical care with facing physicians
by using tablets. Physicians can make a prescription and
send it to a pharmacy near the patient's residence. The
PD patients, who have motor symptoms, have difficulty
in visiting to hospital because of a distance from home,
difficulty of walking and waiting, and difficulty to pay
commuting expenses. The telemedicine is extremely
effective for reducing the physical, economic, and
psychological burdens on PD patients. The physicians also
can efficiently provide medical care to the patients living
far away, which will lead to shortening of consultation and
waiting time. According to a report surveying PD patients,
who received telemedicine, the advantages included
access to specialists (62%), convenience (60%), and time
savings (59%). The most common disadvantages were
the lack of hands-on care (69%), lack of intimacy (43%),
and technical difficulties (37%) . In our survey in Fukuoka
University Hospital under the pandemic of COVID-19, a
majority of the PD patients were aware of the availability
of telemedicine (77%) and were inclined to use it (60%) .
We believe that the telemedicine has many advantages
during the pandemic period and beyond. What we need to
develop telemedicine in PD is to confirm the legal status of
telemedicine in Japan and to recognize the advantages and
disadvantages of telemedicine. We will propose possible
PD telemedicine in the current situation.

[Curriculum Vitae)

PREVIOUS PROFESSIONAL POSITIONS AND MAJOR APPOINTMENTS

1988-1989 Medical staff in Department of Neurological Medicine, Narita
Red Cross Hospital

1989-1990 Medical staff in Chiba University Hospital

1990-1993 Medical staff in Neurological Medicine, Chiba Rosai Hospital

1993-1996 Medical staff in Neurological Medicine, Matsudo City Hospital

1996-1997 Assistant Professor, Department of Virology, Kurume University

1997-2000 Assistant Professor, Department of Internal Medicine and
Health, Fukuoka University

2003-2005 Associate Professor, 5th Department of Internal Medicine,
Fukuoka University

2005-2011 Associate Professor, Department of Neurology, Fukuoka
University

2011-present Professor and Chairman, Department of Neurology, Fukuoka

University
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<RAbwn>

H etk & & 2 B0 2 58 H Pk o iFge 135 %
SR E HOYUROWEEEN 2 Hig L Cifite B2 LTw
bo FAFIEE HITH LWAIRSEIR D 2 W IBEHAL & B AP
KO AEDEDIIEHHEA TV B,

NI ER 2 e & 9 mGIuR1DUMAR, K B LA el 2 22
T 2 REBI A & 72 TgLONSPUAA. 4 355 P /I I 2 P i 2
B B2GRPT8HEIZO W TR SN AT IHIRIC D HE
THbo T LAIA S A5 N T Snicotinic AChRPLIA.
VGKCHE AR 72 2R & o B (3 8 TIIBNIE - /¥ —
FUVZAL, BATRERLZLE) PRESN TV, it
B HEIE T EAE, autoimmune psychosisE WA ZD H &
FRACTAROBEI LI TE Y, FEHIMHT 5,

A YR Ty L TRECHANENE Z RS HUR ORFFEZ B
T HE)MZMI L. S CTHEMB L D 2RIk R R e IR S
BOTHCHADSAEL T A HENEZBRLTWA520
WrgE & fA L7z,

HT-08-1 BECHAH'EHET 2 EERE
EIE  FimGIUR 1 AR -

HIgLONS iR IHRS

OARFF BER
WER R KA BB RFTERE IR PR} 5203 8

JLAE, HOPURD 3 5 B SEEE 2SR TS 2
NTWwa, gL L, AR R & PR = 3259 %
H . Pifk TdH % Pimetabotropic glutamate receptor type
1 (mGluR1) ¥ifk & Piimmunoglobulin-like cell adhesion
molecule 5 (IgLONS) HLADMER 2 V. L, B IHIE %
BLEZBRIIBCT, hbodifkzemb Lis L.

PimGIuR1PUR R PER X, Sillevis Smitt 52X Y, HiZ
PEoFE /MM IER LT Z 2T 2R E LT S,
mGluR1E, FIT/PMET IV F il & ¥ F T A BB
BHL, SBPEH OB THLRNWMERLIIHETL2 L
SN TWAD. Spatolab 2 X 300 DR GEZ T L /-
W T, 97% A EGRHNEEB R 2 L, WA
R 2 R TREB DL VAS, 37 H UL R THEAT L 72 fEBIAY
23%d o 7z, KRR, RAIBEEEREE, WEREE, HHtR
JER, B E GO LERR, EEREE(I A 70— X,
VAT, #ET7TT b—¥) 2EPELER H26%FHEL
7z, BHEBMRITIE, IR S O RE 2 M $ 2 013,
% EHE Y FEL BV, FHE & HITMIDEMmERE L
JEFNIE83% & FiMHIE T - 72, SIEHRI1E83% Thifr Sz,
WET T N AL, EATEIE R W DB SE52%, FWGE
40%, 8% TH - 7.

PUIgLONSHUIR B P [ &, Sabater 512 & 0, AN
B2 M 3B M5 T CTdh HIgLONSGIZH 2 H
CHik 2L, Fe5im 2 MR & & IPhi s 2 B3 238
ELTHIG SN Gaigh X220 DR GE T &, IR
e, BRBREAEIR, AATREE, MRERGEB)RE S, R RERE
& AARETR, #EEGED), HLA DRB1*10:013 X O'HLA
DQB1*05:01 Btk 2%, Ay B OBIRMEME L THE L.
F AR B T D B AT AR R R IR U 722 RE B b
FAEL:, SHICEBREWEE LT, Gelpib il & %66]0%
FREAMET T, SRR 2 b e WHUR T &R - s
FEB R L& LRIl L 7+ — Y A, U VL s
YEAOEME S TRO, RNERE, Hihksy vF 85—
ELTHB LA, HIBICE L TIE, Cabezudo-Garciab iz &
BA6BDZMM L ¥ 2 —TlE, 434% IHRIEHEITH T 2 K
kSRS b L EIhTw5,

PimGIUR1PUA B & O PLIgLONSHUAK B YE#E IZ, BRI
RAMERBICHU T 2 lRIG 2 L, S0 o E250AE
TELHBLLT, R LEETH 5.

(B&FE]
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2001448 HEifFeHEtY 9 —ERGRERERRIL YT ~
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2010598  IREAFARFREFZRIFFLRGHERLD (HEAR - BEFS)
201148  IRERZFAFREFZRAFRFHRRARIR HHRRE - EES)
2012%4R REAFARZREZRIFFLEARR 9ERT - EE2)
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HT-08-2 N—*2V=-XL&EB
{BHHRREZE : nicotinic
AChR#{&

Ol $—
REAK: TR EDIRE

N=F Y URHPAMEER 2 & 72T RER, wbY 2
movement disordersiZflifEZE MR B E INTBY ., BT
ATOBNNIAE TR AR L T B0 fifRZE BRI 2
WhWED Y YR E (I AT =V K7 Y87 F) OFERM
FEREZZary 7+ A=Y a viofFEELTHSATY
%o

LA LB Z O EW R B NI BT 2 SR ERE OB
5aRTHMENFLEEINTVE, IAT+ =T V87 B~
DT A MaH A bOGWT HEENTFRIEDOH L2, /MM
EKHRNDIZAT =NV X2 EAHBPMHCY 5 AN50 T & &
A5 EMBACIHREI R EFRESATEY, I 2
TA—=NVE¥ YR E/MHCY 5 AN T HEERIHD R
PRBOF LR L R WREEIHERIN TS, E5I
movement disordersiZ 31} 5503 - ZIEDOH D Y IOV T
8 —=F VY VIRBE OWREWRE Tl B8 VRN DIgG
BT Y. AMEESI OB L AChihoBMl%2ERL
TGRS —=F Y VHOHCRELBICHT 2 HERD
0. ZOBEOINY AR ENT VLS,

MEHBEMEN 7EF1raY v 2% 1k (ganglionic
acetylcholine receptor: gAChR) PufkiZfiil= a5 %7
tF N vZ4K (nicotinic AChR: nAChR) HitfhdhTH
AR ICHEET 22 BRI T 208 TH Y. HEKE
P H A REHIFEE (autoimmune autonomic ganglionopathy:
AAG) BEORIEETHIEE SN TWwb, REARKR RN
B i3 e E o R 2 5K % 20 PigAChRIUA % il &
LC&7z, A4 1EHigAChRILIARBEAE B D HCTHI8%IZ 78—
FUVZALEET LI EFEH L. 4 M. HigAChREL
HREPED 78— F ¥ = X AFEBNT D W TERIRIRIRAT % 17V
THRINE L2 M ZRET 5o

(=]
2003F: HiBERAFEFERZEE

20034F-20124F: REARR DI ERICES

20126F: BEAKRE  EAR

20134 BEATR+ Rl AR

20145 ERBHIBREARREE  MEAE
20156F: BEAKE EAR HHEBI

2018%: BEARF AR IREFHE LR

2020F: ERIEHIBAEARRIE ERT ER
20214 fEAKRE  MEAT  BHEDH

HT-08-3 fEREEM/IINZEHEE
GRP78 ik

Ol Ak st

TR B AR

o B /I 2 P VB D s B A R % R & LTI 2 4
FOEBRECTH D, AN & kAR & o s RIS RIE T %
HORERTE 2IECH G5 5. AR, U0, J0E9E,
AYVFVYURIEEBEL, Yo/Tr/Hubifh7Z & DYtk
MHHEINS.
Lambert-Eatonffi I IERRE (LEMS) (/MBI & o B A
AMONTO B HEEEMSERERETH Y, P/QRBEMKSE A
V¥ AFx A VHEHUR (P/QEIVGCCHIE) i S h sl
A RERTH S, —JT, LEMSEF DOH10%IZ/MEE
BRIEEX AT 220D Y, FHEESM/NNENEZ G L
72LEMS (Paraneoplastic cerebellar degeneration-LEMS: PCD-
LEMS) &WiZhTw5. PCD-LEMSTIZP/QMVGCCH 2t
PRANB TV & v i & BRI Bl 2 P/QBIVGCCIZ
HET AL TN EE A R 5. 413 [PCD-LEMS
TIILEMSHER 2 5] & 2 L Tw 2P/QMVGCCHR A R D
Hahukiz X 2 Mg BaM (blood-brain barrier: BBB) O#i#¢
WX ) PRARENICIRA L, RO ST RSB IEZ ST 5
P/QEIVGCCIZHEM L/AMER 2 255 ] & v ) WFFEO/ESEAR
% 7-C, PCD-LEMSHE %1gGA* 5BBB##¢ 12 B 5-3 % Glucose-
regulated protein (GRP) 78Jifk% [ L7z (Shimizu F et al.
Brain 2019). GRP78¥i{k I3k 4 A3 Lhui, BLohe it s i
» HBBB#iAEC LS 5 kL LTRELZHRAKRTH S
(Shimizu F et al. Sci Transl Med 2017). GRP78i%, #3¥ 3 v
Z&HAT07 7 IV —hHEh, MRECRELS ¥y
v ELTHRAET 52, Jailie & BBBHE K PR Al TIXGRP78%°
MRS BT 5. 2518, A T H IZGRP78
btk & s, PCD- LEMS’%JL DOIRERF & LT, GRP78
EP/QEIVGCCIIMAMBRMICHIIL TH Y, i L oA RE
2 & A S N -GRP78HUAIC & 2 BBB#feS, W UBRFE LD
FEAE S 72P/QIIVGCCHURD NN A % Atk L/ Rk b i %
BT BN E 2 bh/. GRP78HIAIIBBBMAEIC X 54
MDD PR NTEA & v 9 B % 4 L T o B2 I 55 7 b
FHEBREOTIEIC D ST 2 WD H Y, REZED TS,

(B&FE]

2002£ SIRENMAZEFBESR &%
2002% LIOAFEFERHIERIT S & ORISR TR, MRARE S LT
20084 IOXRFAZREZRHAR AR XRE (EFED)
2010 LIORFAZRESRART HEAR BH
20145 g}%)QU JSURIUZYT wERELYI—ICE
20145 KENAZI TV Postdoctoral Scientist (Richard Ransohoffff522)
2016%9F  WORFAFREFRMARE @ERE B
%EO#?%E%}? LIOXZAZREZRHAR HEAR B2 (FEBAGHEEE)

(tlc

REE:

2008%F |IOXFHRREZE

2010 S210BAREHRERFINES ARE
2012FF |UOKRFEZSDHNE

20124 %23@52&:25%@%”‘“*%1% SEE0EE
2017 BABEREYS WRAME SEFE
2018%F LUOKRFES /J\EE
2018%F HABRFR ?%‘E
2019 BA#RRRZR FRE

FRART—V
[AARIFTY/ MAEEFID ) FENZHHR, BCRRIHREHRERSDRERR

= (Richard Ransohoff
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HT-08-4 HSRFMECBCHAF :

PDHA1 HilfADEN ZHh1a T

O i 77

UK BRSNS MR v
5= USRI R IER SRS R T
B e

A RTRE LI ER M TR E 2 2 BT, EHERR
FIIHIS—ty ML ENb, WEBHIZCEZATHTHD .,
BRI A LR o 19524 ITIEIRRRANC RN 253 5 =
LR R S Wz arTaw Y v e, ZOEMER (F—
83 VN & DO L LTBIEb SR Tw
Bo LA L. MR #80% UL o I THREARAS MRS 5 & &
Nbe 72, PURAFREOMPICZ L EMAREZ AR &
(Y E R AN
MERTEDOHREICOVWTHH IR TWE I L ELT, #is
MEN, YR, ACREFHERN, 2 ERBOEROH
HafRiashCc& 7z, ALY, ZVY I VEBZHEKO —
. N-methyl-D-aspartate (NMDA) 2RI 2 k235
REh, HCREANENICENIETL L E o7 T
NMD A S BARPURIC & 2 98 TR e & 0L L 728k
A& END, TORMBITH LTI, SOEREL ERER)
THIBMBIEYRED ) 5. MEIERZ K & ARERO A 234 T
5 — ZANHE S, A JGIEIC B 52 BINMDA Z Bk 41
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How to treat obstructive sleep apnea
syndrome in older adults? -Missing
treatment option for dementia-

#®E  BrEREREZS

Chairs : Naoko Tachibana
Center for Sleep-related Disorders, Kansai
Electric Power Hospital

Takuya Oguri

Department of Neurology, Tosei General
Hospital

< Objective >

Obstructive sleep apnea syndrome (OSAS) is one of the
most common sleep disorders in lifespan. The prevalence
of OSAS increases with age, and several preliminary
studies showed the benefit of treating OSAS to prevent
or improve dementia. However, the treatment of OSAS
is not considered as a standard treatment option among
neurologists. With this symposium, we will discuss
1) underlying mechanism of OSAS to increase risk of
Alzheimer's disease and other types of dementia, 2)
epidemiology and clinical features of OSAS in older
adults, 3) treatment effect with continuous positive
airway pressure device and the oral appliance of OSAS in
dementia, and 4) the effort of stratifying high-risk group of
dementia in patients with OSAS.

HT-09-1 The Relationship
between Obstructive
Sleep Apnea Syndrome

and Alzheimers Disease

O Sonia Ancoli-Israel
University of California, San Diego, USA

There is a biomarker progression seen in Alzheimer-s
disease (AD). In the preclinical stages of AD, beta
amyloid and tau are already present, there is synaptic
dysfunction beginning to occur and, as the AD progresses,
cognition falters. But there are also sleep related markers
in the progression of AD. In the preclinical stages of AD,
one sees decreased sleep efficiency, subjective complaints
about sleep, disrupted circadian rhythms and the presence
of OSAS. There have been many studies that have shown
patients with OSAS show deficits in executive function,
as well as other cognitive deficits, and that these patients
may be particularly vulnerable to cognitive and cerebral
impairment. Studies also suggest that having OSAS
increases the risk of developing AD. Both cross sectional
and prospective epidemiological studies have shown that
OSAS is associated with cognitive impairment, both mild
cognitive impairment and AD. Studies using PET scans
have concluded that OSAS accelerates amyloid deposition,
thus contributing to the development and progression of
AD. But the relationship between OSAS and AD is more
likely bidirectional as patients with AD also show higher
levels of and more severe OSAS. These data will be
reviewed to help put the relationship between OSAS and
AD into context.

[Curriculum Vitae)

Sonia Ancoli-Israel, Ph.D. is a Professor Emeritus and Professor
of Research in the Department of Psychiatry and the Center of
Circadian Biology at the University of California San Diego (UCSD).
She received her Ph.D. in Psychology from the University of
California, San Francisco. Dr. Ancoli-Israel's expertise is in the field
of sleep disorders and circadian rhythms particularly in normal
aging and neurogenerative disease. Her research has included
studies on the longitudinal effect of sleep disorders on aging,
therapeutic interventions for sleep problems in dementia, and in
the relationship between sleep, fatigue and circadian rhythms in
cancer. Dr. Ancoli-Israel is Past-President of the Sleep Research
Society (SRS), Past-President of the Society for Light Treatment and
Biological Rhythms and was on the founding Executive Board of the
National Sleep Foundation. She was honored with the National
Sleep Foundation Life Time Achievement Award, the SRS Mary A.
Carskadon Outstanding Educator Award, the Society of Behavioral
Sleep Medicine Distinguished Career Award, the SRS Distinguished
Scientist Award and the American Academy of Sleep Medicine
William C. Dement Academic Achievement Award. Dr. Ancoli-Israel
is published regularly in medical and psychiatric journals with over
500 publications in the field.
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HT-09-2 Epidemiology and
clinical features of sleep-
disordered breathing in
patients with dementia

O Takuya Oguri

Department of Neurology, Tosei General Hospital, Japan

The association of sleep-disordered breathing
(SDB) and cognitive impairment has been reported.
Observational studies report an association between SDB
and dysfunction in vigilance and executive function.
Several neuroimaging studies have demonstrated an
association between SDB and white matter changes,
whereas an autopsy study showed an association between
lower nocturnal oxygenation and microinfarcts. These
findings lead to the current assumption that white matter
changes due to vascular disease under the presence of
SDB might increase the risk of cognitive impairment.

The research investigated patients with dementia,
or institutionalized elderly reported the correlation in
severe SDB, cognitive impairment, agitative behaviors
and mortality. Treatment with continuous positive airway
pressure (CPAP) may improve the cognitive outcomes
when initiated in the early stage of dementia.

In this part of the symposium, we will discuss 1)
the SDB as a risk factor for cognitive impairment and
dementia, 2) the effect of untreated SDB on patients
with dementia, and 3) the impact of treatment in SDB on
cognition.

[Curriculum Vitae]

[Education]

1994-2000 MD, Nagoya City University Medical School

2005-2009 PhD, Nagoya City University Graduate School of
Medical Sciences

(2006-2008 Human Brain Research Center, Kyoto University

Graduate School of Medicine)

[Work Experience]

2000-2005 Department of Neurology, Tosei General Hospital
(resident & clinical staff)

2006-2008 Center for Sleep-related Disorders, Kansai Electric
Power Hospital (clinical staff)

2009-2014 Department of Neurology, Nagoya City University
Hospital (researching doctor & assistant professor)

2014-present Department of Neurology, Tosei General Hospital

(director)

[Certification]

World Sleep Society Certified Sleep Specialist

Registered Polysomnographic Technologist (RPSGT)

Registered Sleep Technologist (RST)

Board Certified Fellow of the Japanese Society of Neurology

Board Certified Fellow of the Japan Society for Dementia Research
Board Certified Fellow of the Japanese Society of Internal Medicine

HT-09-3 Could CPAP be one
of the interventions to
prevent dementia in
older adults?

O Naoko Tachibana'?

! Center for Sleep-related Disorders, Kansai Electric Power
Hospital, Japan, > Division of Sleep Medicine, Kansai
Electric Power Medical Research Institute, Japan

Obstructive sleep apnea (OSA) is characterized by repetitive
sleep state-dependent collapse of the upper airway, resulting
in reduction in ventilation causing hypoxia and hypercapnia,
recurrent arousals associated with surges of sympathetic activity.
OSA is an independent risk factor for hypertension, cardio- and
cerebro-vascular disease, and cognitive impairment. Based on
these findings, OSA should be treated in primary prevention of
hypertension and vascular disease and in secondary prevention
of vascular dementia.

Continuous positive airway pressure (CPAP) is considered
first-line therapy for OSA, and studies investigating cognitive
function before and after CPAP treatment have indicated
selective improvement in neuropsychological deficits after
treatment. However, most clinical trials have examined acute
CPAP effects in middle-aged adults and there have been few
studies showing direct benefit on cognitive function in older
adults.

In general, Japanese physicians including neurologists are not
familiar with CPAP treatment, which requires integrated team
approach to maintain good CPAP adherence. There are several
advantages of Japanese health care system in that the national
insurance covers CPAP therapy when patients have apnea-
hypopnea index of 20 and more regardless of age, and regular
follow-up (once per one to three months) is mandatory. From our
experience, older adults are more adherent to CPAP treatment
once it is properly titrated and introduced with a well-organized
follow-up clinic. In this talk, we will discuss basic knowledge
about how to introduce CPAP as well as clinical tips to increase
adherence. It is still difficult to make clear evidence that CPAP
can prevent dementia, but CPAP is the most effective treatment
to improve sleep quality by diminishing sleep fragmentation and
intermittent hypoxia which are considered major contributing
factors to neurodegenerative changes. Therefore, we hope more
neurologists will be involved in this treatment.

[Curriculum Vitae]

Dr. Naoko Tachibana is Director of Center for Sleep-related
Disorders in Kansai Electric Power Hospital and Chief Scientist of
Division of Sleep Medicine, Kansai Electric Power Medical Research
Institute in Osaka. She firstly started her career as a psychiatrist, and
later after three year stay in Maudesly Hospital and Queen Square in
London from 1989 to 1991, she changed her career into neurology.
The experience in two hospitals made her lifetime interest in the
boarderland between two specialties. As sleep is definitely situated
in this field, she had clinical training about sleep medicine in
Stanford Sleep Clinic and Sleep HealthCenters affiliated to Brigham
and Women's Hospital. She obtained a status of International Sleep
Specialist in 2001, and RPSGT in 2004. During recent 10 years, she
has been activity involved in education of technologists and young
neurologists to develop an integrated sleep team. She is currently
President of Integrated Sleep Medicine Society Japan.
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HT-09-4 Oral appliance to treat
OSAS in older adults:When
do we need to consult a
dentist to treat dementia?

O Hiroko Tsuda

Sleep apnea center, General dentistry Kyushu University
Hospital, Japan

The oral appliance (OA) therapy for OSAS may be the
most familiar interaction with dentistry in sleep medicine.
By holding the mandible in a forward position, an OA
keeps the airway open and prevents airway collapse.
There is a strong evidence base demonstrating OA
improve OSAS in the majority of patients, including some
with more severe disease. Although OA is not efficacious
for all, it is generally well tolerated. As OA is simple
such as no mask, no noise, and no need of electric supply,
patients often prefer appliance to gold-standard CPAP
treatment.

OA therapy differs from other treatment options. Patients
cannot be given optimal care without crucial division of
roles and collaboration between dentists and physicians
with expertise in sleep medicine. Current practice
guidelines also recommend close cooperation between
sleep physicians and qualified dentists to optimize patient
care. In addition, OAs are generally custom-made and
require delicate adjustment based on many factors, such
as patients' symptoms of OSAS and oral condition. Both
proper device selection and skill regarding how to adjust
these devices are needed for effective treatment.

In this session, it will introduced the outline of OA therapy
and the role that OA therapy can play in cases with
cognitive decline represented by dementia.

[Curriculum Vitae]

Dr. Tsuda received her Doctor of Dental Surgery degree from the
University of Kyushu University, Japan, in 2003. She is an alumna
of Kyushu Dental College, where she completed her Doctor of
Philosophy in 2007. She worked as postdoctoral fellow and clinical
assistant professor at the University of British Columbia, Canada
from 2007 to 2010. Dr. Tsuda has been involved in oral appliance
research and the treatment of patients with obstructive sleep
apnea since 2003, and her research is focused on pathogenesis
of sleep apnea, treatment outcome, oral appliance side effects,
titration modalities, and imaging. She was also a research member
of international multicenter database projects 'ORANGE' supported
by AADSM.

Dr. Tsuda works as research assistant professor for sleep
apnea research programs at Kyushu University Hospital. She is
also an editorial board member of 'Sleep and Breathing' and
an international certificant of American Board of Dental Sleep
Medicine.

HT-09-5 How to treat obstructive sleep
apnea syndrome in older
adults? Missing treatment
option for dementia

O Makoto Kawai

Division of Sleep Medicine, Department of Psychiatry and
Behavioral Sciences, Stanford University, Japan

The incidence ranges from 9 to 60%. Untreated OSAS has
been reported as a risk for mild cognitive impairment
(MCI) and dementia. One meta-analysis showed that OSAS
patients performed worse on vigilance (effect size d=14),
executive function (d=0.73) and motor skills (d=121).
Yet, the associations with memory, verbal function, and
intelligence were inconsistent. One study also showed that
OSAS affects cognitive performance more in older adults
than younger adults. However, the association between AHI
and cognition is not straightforward. In several studies, AHI
was not statistically significantly associated with cognitive
impairment. Previous studies show that hypoxia is associated
with cognitive impairment more than sleep fragmentation.
Findley et al. reported the hypoxemic patients with SDB had
significantly poorer cognitive function. Yaffe et al. reported
higher oxygen desaturation index in apnea or hypopnea were
associated with risk of developing MCI or dementia. Yet, the
association of sleep fragmentation from OSAS with cognition
is less clear. Further, while many suggest that OSAS-
associated sleep fragmentation negatively impacts cognition,
the impact on sleep architecture is also poorly understood.
Among sleep quality measurements, the effect of slow wave
sleep to cognition has also been controversial. My own work
found that presence of delta activity during sleep onset and
slow oscillation (<1 Hz) during NREM sleep was associated
with better cognitive function. What is far less clear is which
aspects of sleep architecture are most negatively impacted
by OSAS, and whether the parameters impacted account
for OSAS-associated cognitive impairment. I will discuss the
association of OSAS with dementia to help us indetify the
most vulnerable population requiring treatment of OSAS.

[Curriculum Vitae]

MEDICAL TRAINING

2013-2014 Clinical Fellow, Division of Sleep Medicine, Stanford
University

2005-2006 Clinical Fellow, Baylor College of Medicine

2002-2005 Resident, Neurology, Baylor College of Medicine

2000-2002 Resident, Internal Medicine, Department of Internal
Medicine
St. Luke's-Roosevelt Hospital Center, New York, New
York

1998-2000 Resident, Neurology, Department of Neurology
Sumitomo Hospital, Osaka, Japan

1997-1998 Resident, Internal Medicine, Kyoto University Hospital
Kyoto, Japan

ACADEMIC EMPLOYMENT HISTORY
9/1/2020-present Clinical Associate Professor (CE)
10/01/2018-8/31/2020
Clinical Assistant Professor (CE)
Department of Psychiatry and Behavioral Sciences
Division of Sleep Medicine
Stanford University School of Medicine
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Strategy toward regenerative
medicine in neurological disorders
using stem cells - the current
situation and issues

Chairs : Hideki Mochizuki
Department of Neurology, Osaka University
Graduate School of Medicine

Akihiko Taguchi

Institute of Biomedical Research and
Innovation at Kobe. Department of
Regenerative Medicine Research

< Objective>

Recently, stem cell therapies towards neurological
disorders have shown striking progress, and some of them
are now face human clinical trials after finishing non-
clinical study using animal models. In this symposium,
four speakers will be invited to present the recent
advancement in developing regenerative therapeutics for
brain ischemia, spinal cord injury, and Parkinson's disease.
The current situation and issues in regenerative medicine
for neurological disorders will be discussed.

HT-10-1 Stem cell therapy for

stroke

O Akihiko Taguchi v
Institute of Biomedical Research and

Innovation at Kobe. Department of Regenerative Medicine
Research, Japan

We had shown that hematopoietic stem cell transplantation
improves brain function though activating cerebral
microvasculature both in experimental stroke model and
clinical trial for stroke patients. Recently, we have found
that the cause of non-responder of the cell therapy is clot-
derived contaminants in cell suspension. Furthermore,
we have identified that the key mechanism of the cell
therapy is the direct cell-cell interaction via gap junction
with supply of energy source, such as glucose, from
transplanted stem cell to cerebral endothelium at soon
after cell transplantation. Energy source supply activates
hypoxia-inducible factor 1 at endothelium followed
by induction of angiogenesis. These findings provide
significant impact on stem cell biology and encourage
development of mechanism-based therapy as the next
generation of stem cell therapy.

[Curriculum Vitae]

-EDUCATION

1989. M.D., Osaka University School of Medicine

1997. Ph. D., Osaka University Graduate School of Medicine

- PROFESSIONAL HISTORY

1989 - 1990. Clinical resident. Osaka University Hospital

1990 - 1992. Clinical Fellow, Department of Strokology.
Hoshigaoka Koseinenkin Hospital

1993 -1997. Doctoral Program, Department of Neuroscience.
Osaka University Graduate School of Medicine

1996 - 1999. Postdoctoral Fellow, Department of Physiology.
Columbia University

2000 - 2002. Clinical Fellow, Department of Cardiology and
Strokology. Osaka Minami National Hospital,

2002 -2011. Laboratory Chief (Principle Investigator), Laboratory

of Cerebral Circulation and Metabolism. National
Cerebral and Cardiovascular Center
2011 - Present.  Professor, Department of Regenerative Medicine
Research. Institute of Biomedical Research and
Innovation at Kobe
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HT-10-2 Regenerative therapy
for spinal cord injury
using iPSCs

o .1 ol h
O Narihito Nagoshi',
Hideyuki Okano®, Masaya Nakamura'
' Department of Orthopaedic Surgery, Keio University

School of Medicine, Japan,  Department of Physiology,
Keio University School of Medicine

Spinal cord injury (SCI) is a devastating event that causes
permanent neurologic impairments. Cell transplantation
therapy using neural precursor cells (NPCs) is a
promising intervention aiming to replace damaged
neural tissue and restore certain functions. Because the
protocol to produce human induced pluripotent stem
cells (iPSCs) was first established, we have attempted
to apply this technology for regenerative therapy in SCIL
Our group reported beneficial effects of iPSC-derived
NPC transplantation and addressed safety issues on
tumorigenicity after grafting. These findings will soon
be tested at the clinical trial stage, the protocol of which
has already been approved by the Ministry of Health,
Labour and Welfare in Japan. Current transplantation
therapies treat patients at the subacute phase after injury,
highlighting the need for effective treatments for chronic
SCI. We recently demonstrated the modest efficacy of
gamma secretase inhibitor treatment of iPSC-NPCs before
transplantation at the chronic phase. However, more
comprehensive strategies involving combinatory therapies
are essential to enhance current spinal cord regeneration
treatments.

[Curriculum Vitae]

1996-2002 M.D. Keio University School of Medicine, Tokyo,
Japan

2002- 2005 Resident Program, Department of Orthopaedic
Surgery, Keio University School of Medicine, Tokyo,
Japan

2005-2009 Ph.D.
Japan

Graduate School (Physiology and Orthopaedic Surgery)

Dissertation entitled: "Ontogeny and Multipotency of Neural Crest-

Derived Stem Cells in Mouse Bone Marrow, Dorsal Root Ganglia,

and Whisker Pad" (Cell Stem Cell. 2:392-403, 2008)

2009- 2013 Spine Surgeon, Murayama Medical Center, National
Hospital Organization, Tokyo, Japan.

2013- 2014 Spine Surgeon, Hokkaido Chuo Rosai Hospital, Spinal
Cord Injury Center, Hokkaido, Japan.

2014- 2016 Post-doctoral fellow, Division of Genetics and
Development, Toronto Western Hospital Institute,
Toronto, Canada

2016- present  Assistant professor, Department of Orthopaedic

Surgery, Keio University
School of Medicine, Tokyo, Japan

Keio University School of Medicine, Tokyo,

HT-10-3 iPS cell-based therapy
for Parkinson's disease

O Jun Takahashi

Kyoto University, Center for iPS Cell
Research and Application, Japan

Human induced pluripotent stem cells (iPSCs) can
provide a promising source of midbrain dopaminergic
(DA) neurons for cell replacement therapy for Parkinson's
disease (PD). Towards clinical application of iPSCs, we
have developed a method for 1) scalable DA neuron
induction on human laminin fragment and 2) sorting DA
progenitor cells using a floor plate marker, CORIN. The
grafted CORIN-positive cells survived well and functioned
as midbrain DA neurons in the 6-OHDA-lesioned rats, and
showed minimal risk of tumor formation. In addition, we
performed a preclinical study using primate PD models.
Regarding efficacy, human iPSC-derived DA progenitor
cells survived and functioned as midbrain DA neurons in
MPTP-treated monkeys. Regarding safety, cells sorted by
CORIN did not form any tumors in the brains for at least
two years. Finally, MRI and PET imaging was useful to
monitor the survival, expansion and function of the grafted
cells as well as immune response by the host brain.

Based on these results, we have started a clinical trial to
treat PD patients at Kyoto University Hospital in Kyoto,
Japan in 2018. This is to evaluate the safety and efficacy
of transplanting human iPS cell-derived dopaminergic
progenitors into the putamen of PD patients. We will
implant approximately 5 million cells to each of 7 patients
and observe for 2 years.

[Curriculum Vitae]

Jun Takahashi is a professor and deputy director of the Center for
iPS Cell Research and Application (CiRA), Kyoto University, Kyoto,
Japan. He graduated from the Kyoto University Faculty of Medicine
in 1986 and thereafter started his career as a neurosurgeon at
Kyoto University Hospital. After he earned his Ph.D. from the
Kyoto University Graduate School of Medicine, he worked as a
postdoctoral research fellow at the Salk Institute (Dr. Fred Gage),
CA, US.A., where he started research work on neural stem cells.
After returning to Kyoto University Hospital, he conducted functional
neurosurgery including deep brain stimulation and also research
work on stem cell therapy for Parkinson's disease (PD). In 2012,
he became a full professor at CiRA, pursuing stem cell therapies for
Parkinson's diseasePD patients. As a physician-scientist, he has laid
the groundwork for the clinical application of iPS cells, and started
the world's first clinical trial for PD using iPS cells in 2018.
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HT-10-4 Advantages and recent
developments of
autologous cell therapy for ©
Parkinsons disease patients

O Ole Isacson, Teresia M. Osborn,
James M. Schumacher,
Penelope J. Hallett

Neuroregeneration Institute, McLean Hospital and Harvard
Medical School, USA

At the time of clinical diagnosis of Parkinson's Disease (PD);
about 60% of the midbrain dopamine (mDA) neurons have
already degenerated, resulting in a depletion of roughly 70% of
caudate-putamen dopamine (DA) levels and the majority of DA
synapses. Pharmacological treatment (with DA agonists and
L-dopa) can initially restore DA levels and motor function, but
leads to side-effects like dyskinesia. Deep-brain-stimulation can
alleviate these side-effects and some of the motor symptoms,
but requires repeat procedures and cause other limitations to
patients. Restoration of dopaminergic synapses using neuronal
cell replacement therapy has shown benefit in some clinical
studies using cells from fetal ventral midbrain. This non-
scalable approach, when using appropriate methodologies,
increases DA levels and restores synapses, allowing biofeedback
regulation between the implanted cells and the host brain. Stem
cells differentiated in vitro to midbrain DA neurons or their
progenitors have shown promise in animal studies and is a
scalable approach, allowing for cryopreservation of transplantable
cells and rigorous quality control prior to transplantation.
Allogeneic transplantation requires immunosuppression. HLA-
donor-matching reduces but does not completely eliminate
immunosuppression needs, and is currently investigated in a
clinical trial for PD in Japan. By using the patient's own somatic
cells, reprogrammed to induced pluripotent stem cells (iPSCs)
and differentiated to mDA neurons, immune-suppression is
not required. This autologous approach (Osborn et al; 2020)
may also present with several biological and functional
integration advantages in the patients. The proof-of-principle of
autologous iPSC mDA restoration of function has been shown
in parkinsonian non-human primates (Hallett et al; 2015, Osborn
et al 2020), and this can now be investigated in clinical trials, in
addition to the allogeneic and HLA-matched approaches.

[Curriculum Vitae]

Dr. Ole Isacson (MD-PhD) is Professor of Neurology (Neuroscience) Massachusetts
General Hospital, Harvard Medical School; and the founding and current director
of the Neuroregeneration Research Institute at McLean Hospital. Prof. Isacson's
laboratory elucidates biological processes, mechanisms and treatments of neuronal
vulnerability in several neurodegenerative diseases, which has resulted in new
biotechnologies for restorative treatments using molecular, gene therapy and cell
replacement methods; including stem cell derived patient derived neurons. Prof.
Isacson is faculty of the Harvard Stem Cell Institute, and member of the Michael
J. Fox Foundation Executive Scientific Advisory Board (2014-2016). Dr Isacson
received The Lindahl Investigator Award from The Royal Swedish Academy of
Sciences and the Bernard Sanberg Memorial Prize for Brain Repair. Prof. Isacson
was President of the International Cell Transplant Society (TTS), (2007-2008), and
served as a US government FDA member at the FDA Center for Biologics Evaluation
and Research (CBER) (2014-2016); and the CSO of Pfizer's Neuroscience Division
(2016-2017). Prof. Isacson is the author or co-author of ~ 400 scientific research
articles and 3 books in his field, and the Editor-in-Chief of Molecular and Cellular
Neuroscience (2010-2016). Prof. Isacson was elected fellow of the American
Association for the Advancement of Science (AAAS) in 2013.
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PIBMEHTSE (DMD) 3TN RBAT AR ASTEN] T &
BWIREASRE W Tz, HRBEMRMIZBWTSH, DMDOA
PRI TS M BR MRUB Z o I BL o MIHIIC X - T aH i S 7,
I X 57 wEEd (silent progression) ~O ML+
ST, BUE, BB EE R sipinimod 7 £ ODMD
F— B OETRIMSNOERIEPHEE N TS, K VR
V7 AT EATBRIMSANOER. HRIZE L VTN
WL B RIEMRE, BRI L COMEERANL, L7z
Vo

S-01-1 ‘“T' DB TR MEETE
ESBHTHNH
Ol M

FIRKFRFBE W - B

TIRMEAET IS SEMEALAE (secondary progressive multiple
sclerosis : SPMS) &, I EMA (relapsing-remitting MS :
RRMS) THo72b D, ZOHOFEMTHRBIES v
Wi DML (progression independent of relapse activity :
PIRA) BEOOLNLEI ko2 bDEEHEEINL, LH

L. MR IR W XML D 2D TH L. RRMSH S
SPMS~DOEBAT b Ml H IIEETH 5 720, fEkix. BEOH
RIS SO TEREICL > THRTRMICHBSh T
120 TD72, FIBEEDSPMSNORITZ 5> THh S IHIKM
W Z A E S 5 E TICH SFEORMBLETH 72 & D
HbdH b MAT. SPMSIZH T 5 EEEATHHIZ) R IO W
TR T T Y AT HIRENTFIE L oz b
5. SPMSZEMMICHH T A HKNERDZ L o72L T
Abo LA L. KREBRRREIC X > TSPMSOBEMAT %
ESELREHANEIN YR FPbYRETHHHTE
I HhoBAETIX. TE A2 EIICSPMS%E B4
HIENRRDOLNDLEIICHRoTWVD,

MSIZ X 2R EOREREITOFMEZ M T 572012
3. MSIEE O B AREERE % % 1 1Y 2> D FEIRE I IS GPAl 3 2 b3
2H Y. PR X Y Kurtzke A BERE 27—V (Expanded
Disability Status Scale of Kurtzke : EDSS) 23¥&H#E ) 22 SEAM
FikE LTHwshT&7%, L L. EDSSi &tk o
THOHICT BB IR D MVl ik ch b 2 &, K
ZALHERRN T NSRBI IS W R D
RIEPRBENRT VD, 72, FIIC K 5 KRR E O EAL
(relapse-associated worsening : RAW) ASEDSSIZ ML X
L3 V—h T, PIRAIZLT L d A ERICKBSh 5 L1k
MR &3, PIRAZ IEREICFH 3 2 72D I IZ 8k E e &% &
THRREZ L I EHE 3 2 ¥R H 5. L LHEKEN T
MSHE O FERE R 2 WG 1Y 220 & BN EFl 3 5 )5 i1 e
LTV, MR T, BEHEETE K 5354 < — 7 —
DI LTV, &2 CTARMEHCIlX, BEET OBk 32
A5 T EITHEH LT, SPMSZE WM RN R Z W3 % %
WZOWTFSE L 72w

(B&FE]

1993%F 38 NMNAZEFDEFRIZEE

20004 38 NMAFAZREZRAABARRERHE T (EXEL)

2003%10A Harvard Medical School, Brigham & Women's Hospital,
Center for neurologic Diseases, Research Fellow

20055108 SHREwREGEAT ER

20065 48 NMAFREEAHERR B

2008%F 68 UMNAFRIEENT e

2009% 48 ®|EUN\EUT—Y 3 URiTEeRRE BR

20114 4B EREAFAFREFRURR MEHEARSE HEi

201266118 BREAPAZREZRIAAN ZF - 8% - 52K

20194 4B EBEAFAZREFZRINAR EF -8 - ﬁ"f‘m/ﬁWﬂ—} /Eiﬂ?t

20195118 BREAFAZFREZFRARY g - BFEY #8R

(EFI0E]

HEARE, BRRET

[FREERE]

BAERES (RE8, SRUEBUESRA( RS VIERZEERER)

BARRZS (NEREETES)
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S-01-2 ZRME(LEDRNIEMSED
U7 & iET M~
1T DfRAEupdate

Omm R
B RPN R S NI R PN PN AV R
TSR MEEYHE Y ¥ —

AR I F BB LR D RISK Y D% TH 5.
BUC AR 2= O 2 2 v 72 Jean-Martin Charcot (1825-1893)
F, 8 BUE R ERIRAREFNY - B e Bt L RV IS
5, 23R LAE (multiple sclerosis; MS) ¥ BME & % T
3. L7z, Charcot2Sit#k L 22MSO =8 (IR3R, Wretk =i, &
BO9RER), REAIBRRERRE S (BE&R B O EAl, BAREE) 1,
HEATRIMSO HBER:E LTHE, 20 —X7 v 73hT
W%, Charcot® it H1504E LA DR & #8724, £ 9 %<
HEATRMSOERELRY LI hOD0H 5.

MSIZHCHIERBTH 5. TOEELERHCHEIX (8
1 LEZZO5NTWBEY, RIZIZZFDOHFBIT M+
TR EEL IR, D) BRI oM
X B8 EEE (N Eng J Med 2011;365:2188), 2) ¥ F 7 AR
AR IHEAET B b-synuclein (R 2 THIKLIC X 5 F BB
(Nature 2019;566:503), 3) WAIZILHEIZIAAS D KA ) TF7 ¥
Fa¥ 4 b Dheterogeneity (Nature 2019;566:543) 25538 &
MZENTW S, MSIZBIT 5 09 L ks 27 2 ORI,
HREZEZONTOAIEEARBIE VS Iy T P EB L
T, WMefko 7)) 7Hlle & AR > X 7 A E2 5] &k
ST IEPRTULRVTHLNITENDDDH B, MSO R
MERIFRIE, 9 —DOHSREWZ Y T - SR i
KLEFRLZH->TWVAS.,

Charcot® i N il fITRINT WA ), MSIZH % 5
JOIEPEBLREE B Tl R VBT EIMS O EEAH 5 s S ho
DB B4 TE, [MSEFM? &) I HR Y, 3o
EWRBIRETHAY).

(BSFE]

1993F HFRAZEFMEE. FRAZMARFHRAERAR

2002 FBEAZAZREFHAHELFZET

2003F RETYY M UVAZEFHARFHDEFHFRE (Marco Colonna
IRICEME L, BAREBZDWREICHSE)

2007F HBAFEREFHRERTHRAEBIH

2010%F [EfRbesAem

20154 [EI5EAD

2019 HBAZAZRERFHRESMARESEZRE Y I — - Mg
AIRlS  EHUE

SHEMEELE (MS) - {REREERX (NMOSD) Z(F U & Ulc Rtz

HREDEFICEREARETOTBIFT. BREEFD Y SSUF—- T

Y kv KFMarco Colonna#i#® (Highly Cited Researchers 2020 -

REF), WRREZOER - U1 —>KX¥Hans Lassmann#i® (Highly

Cited Researchers 2020 - #{Z#1%) &DBRLEFAEN S, REFHR

HEBRAL IR [CHB (T2 B RBREDREIAZEIELTEY FT, MS/NMOSD

ZBAA RS54 VERBEZHD. BAICHFBMS/NMOSDEEE 72

BIELTWVWE T, 2019F3ARR CRIET NIEW20EREZERE/ WAW!

TEAFBHEEZTV., BREFOBESANEE - 13 - REEFOMILZT]

BEE T BRHARDTRRICAITTHHZEDTNET,

5-01-3 ETHZSRMEFLEDORRRE

Ol &z
BV R A8 Er A £ > 5 — R

™

HEFTRMSIZ B W T, MR, Bk oM g, N2 2
9 T 55 U B TR R Ly AR T D AEAT ISR L C AR I SRR C
HbHERIASNG [ARENE] 2PHCRIELFET S DN,
AORERT 2 X=X & L2 [ARERIISEE > T b0
KB LCHikmEd 205 H OV 3 TRIMSO R E X
TERTER—A L L2 [AREN] THE LDNYTH 5,
F72. MSIHITRCTBigESINE~v 777 —Y - 370
70 7 OFMEREEEE, ETRMSHHREARERNTIE L D G
HELTWD 720, HREMAIMSA & AT RIMS O 5575 fE
NOEALE R RIED S HIRRIBENOIHEA L v F &5 51K
LM EN TV, EAEDHRIZZD & 9 HH Lz %
BLTwRn,

HEATMSIZB VT, B, THIRAGEECTH Z205. 0
WROMD Y FIFHRMMSE 138 % 5T b, FHIEEmMN
MSTiE, AR AR & D BA L TE MBI XY
AR N H RIS ERE SN b, AR NN D
RIEMROB AN EZ ZORF LTEF IV ARTRT 4 ¥
TYEROBROENEICE > TH ZoRFILHEsh D, —
Jiv BATEIMS TIE AR NICEAET 2 LK) 1% 57T
A RBHIEAS, AL L2320 7y 7R 7 A had A b
G EDOMFRAMNL L & b ITMRENEFET 5, HETEMS
&I EMRIMS T, KRR N o SR o 53 A b 5
%o MEATRIMS T BEN I AFAE S % BRI 4k o 18 T B
HICREEIND X H I, EMIATa 8= b X PELT
BELTHAEL, PHRAEAOBHMBORE L IR L > Tw
%o MEATRIMSTIZFIE EMBMSIZ IR LT, WA RIS
R B RIEMML OB ICIE F 525, —HIEFICH
58 (normal-appearing white matter) (2315 % Skl
FEML. X DIEHICHAM LT L bR TE L, —)
TCD8% £R L 3 2 THINGIZ NI R B B D AFAET 5 A5,
Virchow-Robinftti2 27 5 2% — & LTHHELET B WMNICH
3 5 THINLIZ BT €3, Tissue-resident THING & I3,
SIP1Z %5k E K< .

FEATRIMS & B ERAMS TIE, PRI O RIS b B
ToTwWb, ZOMEIZHELTIX. EHNTIZ. NCNPO LA F
RRETENTHFRHY, 2Dty ¥ a OBV
2o WA DIy VHEIREOTHINL, BRIKLYED o2
1252 BB i cd b . T RIMS & RS RIMSIC
BB KM OBAL. THIRL O 532 05 2 O % i 72
LTwb,

(BBEE]
1987F REARFEFEZEZE

[EIE REBARZ M EREARARHHEER

19974 Postdoctoral fellow, NINDS, NIH

1999F EIfFER T I — iR ERRBER
2001 BHATFREHRARRRIIE

2004%F BEIIFRPEHEE RIBHRERLY Y —BERARSE
20094 HHERERSILERITHRAREISER

20115 RESRERETHERREEYY—MR

2013F REBAEMBRFDEHR v bD—JERIBERIR
20165 BIAERIAFHREEERL Y I —RERRBESERR
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5-01-4 SRS &R RAREEER
EDET T BT
O

Ot 12

BN AR B AR DI

% 5 PEMALSE (multiple sclerosis; MS) 1235 W Tl iR TS
MR DAL ST, HIRREER BRI TR EOMEST 23
AHIEDBEETH D, TNOHOMATIZUIF LIS E
LTHBY. FREOHMBMWMNMAICL > THDTHLNIRD
ZELBLL RV, L2 IZHEEEE ECTEFREELRDIL,
B RBEE R BRI R EO IV HRAAI 2 LITH
Do W) Ry B M 2 B N3 5 2 & 12h Bo FRM
A3 DA O RY R LRI T 2 T 7 U AR Z
LWC 2L TBLILOMETH b, RibHTIZHAE
s 552 o o Ik B i B 2 0 S A T 7 BT 3 % BUAT O TR Rk G 12D
WTHEH S %,

(BSFE]

2003F BEEHRBRFEFEMEE

2003F BEREEZAPREAFIHEE - BESDAFCOERRE

2004F MIATBUAANBAZMRESESRIHZREDCI

2007%F BREZAFAZREFHARHELIREET

20074 MIATBUAEABRZIHRESIFHITFEREPD

2008%F EEEHRDAPIHIAN (EFBESERZHRAEYI—)

20135 EREERDATZEH (EFLAFE (1912))

2018%F EEMESRDAZEIR (EFEBARZ (1912))

2018F BESBAFIO-—NILUY—FAYRT «F1— MEIFTR GRE)
2020F BEREEZRFREMEZEPEY TR GRE)

HASEZE WEANSEME, E8E. BRPEUIRRE. {#8. =
MEEREZERHE. REEEERERE. FRFAMES. SHMUELE -
FHHESEAZEA( RS A VERRERERE) . BAEZ: HMBERERE
8). BARRZ: MERREPIE. 58K, ¥:58) . HAmRrRZx (8
=, DEEHELEFEZSSRER, BFENGEERES. MS - NMOSDZ
ERZ8). BrEEERFR (F38) . OARRMEZR (IE8). ’
7 I7 SR BRI RRE (PREERES)

S-01-5 &8 : TRETRISRILE
(EEEDRIZRAR & EEIRN

Ok F%. Ben Raveney.
R BR. KA fliv]
EINLRG A - R TE 2 v & — SEEFTER

Z A ERALIE (MS) DZ#id. ¥ L % IE# (precision
medicine) I Y7 FOFEAILLY, KNFTF AL AT T O
BMEAZ TD, HREMMMS (RRMS) 2 0-5 0 %I
ZRAEFTIIMS (SPMS) ZRATT 545, 20 T M
TdHbESIN=SPMSIE. BUETITRIEN - REMHRETH
% Z L HHEE L7zo RRMS & SPMSO R 72 B2 FZ BB Bk T
HY. SPMSZEMLICEM LTI A 2 — I B2 EAT
AT LRRLTESTER V. ZORXLENIIE. SPMS
DBWIAH M R MBRESFHTE LN LIZH Do AW
DR EHL S, G KR FEomes% 8Bl 3 5~V — THl
o (EomesBsPEThillig) ASSPMSO BHIME. Bl (Nature
Comm 2015) TN L. B6& B R normal appearing white
matteriZiZ# L CTw5 Z & %, Eomes+ Th cells®% &A%
SPMS# W ORI 2 D 152 2 & 2R3 LR 215 C
W2 (PNAS 2021). ATk, Eomeskstk T h filld % 72
W BEE O SENT X B SPMSO IS W oW R, [
N %2 Z OB T % BERY & 5 2 B BLIRHE O W REE D Wil
g %o

(B&FE]

1980F REPAFEFEPZEZE
REAZEZDBRIEEER - @RNETHEE
19815 MEEAERFRAARARES
19844 Eﬁﬁ(ﬁﬁﬁﬁ)ﬁ)ﬁmﬁtyﬂ— (5 : EiLfEt - REERR T
9 — (NCNP
1987%F T IL MEFEIRSEE(IC K WU TE R4 YMax-PlanckifisRFi~NBZ
19894 HarvardkKZZEWRE
1990 EIfEM - Rty 9 —KRMRS \BE—HRER
1995 A RS I)LbWeizmannfiRAEESMRE (L1 —<Y Y PA IR
BIERE)
19994 EIfEM - iRt Y I — RN FRENERLR
20106 SRMUBELY Y —RHHE (EILEH - #RERTREY 9 —Hkk)
20165 BENIfEW - IRERAR Y 9 —IRRRR  HERRLE
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Novel therapeutic approach for
neurological disorders using stem
cell biology and genetic modification

Chairs : Christopher E. Pearson
The Hospital for Sick Children

Yohei Okada
Aichi Medical University, Department of
Neurology

< Objective>

Recent progress in stem cell biologies, iPSC technologies,
and techniques for genetic modification and regulation
have strong impacts on the development of novel
therapeutics for intractable neurological disorders. In
particular, findings in these fields raise expectations for
breakthrough approaches for novel disease modifying
therapies. In this symposium, four speakers will be invited
to discuss novel therapeutic strategies for neurological
disorders, focusing on neural regeneration by adult
neurogenesis, disease modeling and drug discovery
using disease specific iPSCs, and novel therapeutic gene
modifications.

S-02-1 A Slipped-CAG DNA-Ligand
Induces Trinucleotide-
Repeat Contractions In

Vivo: Mechanism of Action

O Christopher E. Pearson
The Hospital for Sick Children

Recent advances have dramatically broadened the number of
diseases associated with expanded repeats (Nature, 2020, 586:
80-86) . Many repeat diseases, like Huntington's disease (HD),
ongoing repeat expansions in brains contribute to disease onset,
progression and severity. Inducing contractions of expanded
repeats could be therapeutically beneficial. Naphthyridine-
Azaquinolone (NA), that binds slipped-CAG DNA intermediates
of expansion mutations can induce repeat contractions in HD
patient cells as well as contractions in medium spiny neurons of
HD mouse striatum (Nakamori M et al., 2020, Nature Genetics,
52: 146-159) . Contractions are specific for the expanded allele
and reduces mHTT protein aggregates, a disease biomarker.

NA is non-toxic, can enter nuclei, affects only the mutant repeat,
and does not induce any detectable off-target mutations.

We are unravelling the mechanism by which NA induces
contractions of the expanded CAG tract. Specifically, NA's action
is independent of DNA replication, requires transcription across
the coding CTG strand (displacing the CAG DNA strand)
and arise by blocking repair of CAG slip-outs. NA-induced
contractions depend on active expansions driven by the DNA
mismatch repair complex, MSH2-MSH3. We have also learned
that the ability of NA to induce CAG contractions requires a
DNA structure-specific nuclease. Repeat-structure-specific DNA
ligands are a novel avenue to contract expanded repeats.

The CAG slip-out specific ligand, Naphthyridine-Azaquinolone,
shown to induce CAG contractions of expanded repeats in HD
patient cells and HD mouse brains, required FANI for its effect,
and protected CAG slip-outs from the nuclease's exo-nucleolytic
but not endo-nucleolytic digestion. The nuclease's mechanism
of successive repeat cleavages is suited for removing excess
repeat slip-outs, thereby minimizing expansions and modulating
diseases. Repeat-structure-specific DNA ligands are a novel
therapeutic avenue to contract expanded repeats.

[Curriculum Vitae]

Ph.D. McGill University. Post-doc in Texas Medical Center (USA) to elucidate
mechanisms of disease-causing DNA repeat expansions in myotonic dystrophy,
spinocerebellar ataxia, Huntington’s disease, fragile X mental retardation, and
amyotrophic lateral sclerosis. Appointed at The Hospital for Sick Children and
University of Toronto (1998). Awards: Scholar of Medical Research Council of
Canada, Scholar of Canadian Genetic Disease Network, Premier’s Research
Excellence Award, International Opportunities Award, Canadian Institutes of
Health Research. Currently, Canada Research Chair in Disease-Associated Genome
Instability. Member of International Myotonic Dystroph{ Consortium. Scientific
advisor for the National Fragile X Foundation USA, National Ataxia Foundation USA,
Hereditary Disease Foundation, Canadian Neuromuscular Disease Registry, ALS
Canada, BioMarin-Prosensa Therapeutics, GlaxoSmithKline, Marigold Foundation,
TREAT-NMD, Fragile X Research Foundation Canada, Chaired Awards Committee
for American Society of Human Genetics. Co-organized International Conference
on Unstable Microsatellites & Human Disease (nine iterations), Associate Editor
for PLoSGenetics, Journal Medical Genetics, and Human Genetics. Focus:
elucidate mechanisms of somatic disease-causing repeat instability associated
with neurological, neurodegenerative and neuromuscular disease, with the goal of
developing effective treatments.

My PubMed:
https://www-ncbi-nlm-nih-gov.myaccess.library.utoronto.ca/myncbi/1b9vt-uQxdz5L/
bibliography/public/
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S-02-2 Postnatal neurogenesis
as a target of novel
therapeutics for
neurological disorders

1,2
O Kazunobu Sawamoto

' Department of Developmental and Regenerative
Neurobiology, Institute of Brain Science, Nagoya City
University Graduate School of Medical Sciences, Japan,
?Division of Neural Development and Regeneration,
National Institute for Physiological Sciences, Japan

New neurons are continuously generated from neural
stem cells in the ventricular-subventricular zone
(V-SVZ) of the walls of the lateral ventricles in the
postnatal mammalian brain. These new neurons migrate
toward their destinations, where they are differentiated
into mature neurons involved in the maintenance and
plasticity of brain tissues. After brain injuries, new
neurons migrate toward the injured area for regeneration.
Neuronal migration is restricted by the meshwork of
activated astrocytes in and around the lesion. To move
toward the lesion, new neurons form chain-like aggregates
and migrate along blood vessels, which increases their
migration efficiency. Radial glia are polarized embryonic
neural stem cells, which guide newly generated neurons
by providing their fibers as a migratory scaffold. Radial
glial fibers are maintained for an extended period in the
injured neonatal mouse brain and provide a scaffold on
which V-SVZ-derived new neurons migrate toward the
injured cerebral cortex. New neuron migration toward the
lesion can be promoted by clearing the path of astrocytic
processes, and by inserting artificial scaffolds that mimic
the endogenous scaffolds. These treatments facilitate
neuronal regeneration and neurological recovery. These
findings suggest that strategies designed to help migrate
neurons reach the lesion may improve stem/progenitor
cell-based therapies for brain injury.

[Curriculum Vitae]

1992-1996 Ph.D. course student, Graduate School of Medicine, The
University of Tokyo

1995-1996 JSPS Research Fellow

1996-1997 Research Associate, Department of Basic Medical
Sciences, University of Tsukuba

1997-2003 Research Associate, Osaka University Medical School

2001-2003 Visiting Postdoc, University of California San Francisco

2003-2005 Assistant Professor, Keio University School of Medicine

2005-2007 Associate Professor, Keio University School of Medicine

2007- Professor, Nagoya City University Graduate School of
Medical Sciences

2016- Adjunct Professor, National Institute for Physiological
Sciences

2018- Vice Dean for Research, Nagoya City University
Graduate School of Medical Sciences

2019- Vice Director, Institute of Brain Science, Nagoya City
University Graduate School of Medical Sciences

2020- Assistant to the President for Research and Innovation,

Nagoya City University

S-02-3 Pathophysiological
analysis and therapeutic
approach for motor neuron
diseases using iPSCs

O Yohei Okada

Aichi Medical University, Department of Neurology, Japan

Spinal bulbar muscular atrophy (SBMA) is an adult
onset, slowly progressive motor neuron disease. Previous
analyses of SBMA model mice have revealed mutant
androgen receptor (AR) with an expanded polyglutamine
tract that aggregates in a ligand (testosterone) -dependent
manner, inducing motor neuron degeneration. However,
SBMA model mice could not necessarily recapitulate
patients' pathology accurately, thus, its pathogenesis
remains to be fully elucidated. Moreover, though anti-
androgen treatment by an LH-RH analogue, Leuprorelin,
has been shown to drastically rescue the phenotypes of
SBMA model mice, it was shown to be effective only for
the treatment of early-disease patients in a clinical trial.
These results indicate the necessity of appropriate human
disease models, which precisely recapitulate patients'
pathology, for the development of effective treatments
for SBMA. Moreover, the involvement of skeletal muscle
pathology in neurodegeneration and the dysfunction of
neuromuscular junctions (NM]Js) were recently shown in
SBMA model mice, suggesting the importance of neuro-
muscular interaction.

So far, we have developed novel disease models of
SBMA using disease specific iPSCs, and investigated its
pathophysiology focusing on early pathology and neuro-
muscular interactions. We found that patient iPSC-derived
motor neurons are capable of recapitulating the early
pathology of SBMA, and identified several molecules
involved in early pathology. Compounds targeting these
molecules were capable of rescuing the phenotypes
of SBMA iPSC-derived motor neurons, indicating the
possibility of novel therapeutics targeting early pathology.
Moreover, we demonstrated neuromuscular pathology by
the co-culture of iPSC-derived motor neurons and skeletal
muscles, suggesting novel therapeutic targets of SBMA.
These analytical approaches are applicable to various
neuro-muscular diseases, including amyotrophic lateral
sclerosis (ALS) and spinal muscular atrophy (SMA).

[Curriculum Vitae]

Yohei Okada is an Associate Professor of the Department of
Neurology at Aichi Medical University. He graduated from Nagoya
University School of Medicine, obtaining an M.D. in 1997, and trained
in Medicine and Neurology at the Japanese Red Cross Nagoya First
Hospital and Nagoya University Hospital. In 2001, he started his
research on mouse ESC-derived neural stem cells and was awarded
a Ph.D. in 2004 by Nagoya University Graduate School of Medicine.
From 2004 to 2013, he performed basic research on neural
regeneration using mouse and human pluripotent stem cells, and
pathophysiological analysis of neurological disorders using disease-
specific iPSCs, as an assistant professor, a JSPS postdoctoral research
fellow (PD), and a tenure track lecturer at Keio University School of
Medicine. In 2014, he moved to Aichi Medical University, and started
his research on neurodegenerative disorders and neural regeneration
using human iPSCs, especially focusing on motor neuron diseases.
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$-02-4 Drug discovery for
neurodegenerative

disorders using =4
disease specific iPSCs m

. 1,2
O Haruhisa Inoue

! Center for iPS Cell Research and Application, Kyoto
University, Japan, 2RIKEN, Japan

The iPSC technology was established a decade or so ago,
and enormous progress in stem cell medicine has since
been made. Human iPSC-derived neuronal cells, which
had previously been inaccessible, now show the exciting
promise of multiple purposes. Disease pathomechanisms
have been revealed, and new drugs originating from
iPSC screens are in the pipeline. In addition to that,
recent advances in computational analysis are providing
opportunities to raise iPSC-based platforms ever higher in
the challenge of neurodegenerative disease modeling and
drug discovery.

In this symposium, I'd like to talk about our recent efforts
and discuss various perspectives of drug discovery for
neurodegenerative disorders including iPSC-based in silico
analysis.

[Curriculum Vitae)

1992-1993 Resident, Department of Neurology, Kyoto University
Hospital, Kyoto,Japan

1993-1997 Resident, Department of Neurology, Sumitomo Hospital,
Osaka,Japan

1997-1998 Research Resident, Department of Neurology, Graduate
School of Medicine, Kyoto University, Kyoto,Japan
Research Resident, National Institute of Neuroscience,
Tokyo,Japan
Research Fellow, Laboratory for Neuropathology,
University Medical School of Pecs, Hungary

1998-1999 Research Fellow, National Institute of Neuroscience,
Tokyo,Japan

1999-2004 Staff Scientist, Brain Science Institute, RIKEN at Wako,
Saitama,Japan

2004-2005 Postdoctoral Fellow, Neuroregeneraion Laboratory,
McLean Hospital/Harvard Medical School, Boston, MA,
USA

2005-2009 Assistant Professor, Department of Neurology, Graduate
School of Medicine, Kyoto University, Kyoto,Japan

2009-2010 Associate Professor, CiRA, iCeMS, Kyoto University,
Kyoto,Japan

2010-2014 Associate Professor, CiRA, Kyoto University, Kyoto,Japan

2014- Professor, CiRA, Kyoto University, Kyoto,Japan
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Selective vulnerability of alpha-
synuclein-related neurodegeneration
-beyond proteinopathy and
propagation-

Chairs : D. James Surmeier
Department of Physiology, Feinberg School
of Medicine, Northwestern University, IL

Toshiki Uchihara

Nitobe Memorial Nakano General Hospital,
Neurology Clinic with Neuromorphomics
Laboratory

< Objective>

Misfolded alpha-synuclein (aS) is, a major component
constituent of Lewy bodybodies - a common pathological
feature , is tightly related to pathogenesis of Parkinson
Ddisease (PD). However, Current disease-modification
therapties for PD are largely focused on using antibodies
to block the spread of aS pathology. But the success of
this approach, which has failed in other neurodegenerative
diseases, remains uncertain. One key question that is
relevant to the success of this strategy is how the peculiar
pattern of aS pathology seen in the PD brain arises. it is
not yet clear how aS interplays with other molecules to
spread itself in selected structures or neuronal groups
to template PD-specific patterns of neurodegeneration.
In this session, the molecule-oriented mechanisms are
expandedunderlying this pattern will be explored
using in the context of different systems, ranging from
cellular models, novel animal models and human from
human brains brains to cellular and animal models.
The dDiscussion will identify what are the relevantkey
molecular players in aS pathogenesis that could become
future therapeutic targets to establish PD-specific
strategies to tackle PDto modify PD progression

S-03-1 Hyperbranching

axon as a structural
template for Parkinson
disease and aging

O Toshiki Uchihara'?

'Neurology Clinic with Neuromorphomics Laboratory,
Nitobe-Memorial Nakano General Hospital, Japan,
?Department of Neurology and Neurological Science,
Tokyo Medical and Dental University. Tokyo, Japan

Sequential spread of neurofibrillary tangles in AD brain
is mediated by neuronal connections from hippocampus,
limbic to neocortex, that are functionally orchestrated
to execute cognitive functions. This serial unidirectional
spread is in sharp contrast with multifocal occurrence of
Lewy pathology (LP) in different systems, functionally
independent of each other. Nigrostriatal axons are
hyperbranched to provide multiple synaptic terminals
(over 100,000 in rodents), containing alpha-synuclein
(aS) and mitochondria. This structural background
templates distal-dominant degeneration of nigrostriatal
axons probably related to mitochondrial dysfunctions
together with aS deposition. Evolutional enlargement of
human telencephalon relative to brainstem exaggerated
this hyperbranching (more than 1,000,000 synaptic
sites), which enhanced its vulnerability. Other LP-prone
neuronal groups uniformly share this structural template
of hyperbranching. Because they are neither functionally
nor anatomically connected, LP could occur independently
of each other, rather than through serial unidirectional
propagation.

[Curriculum Vitae]

1976-1982 Tokyo Medical and Dental Univ. (MD)

1982-1988 Clinical training in Internal Medicine and Neurology
Okinawa Chubu Hosp, Musashino Red Cross Hosp,
Asahi General Hosp

1988-1990 Trainee of Neuropathology, Tokyo Inst Psychiatry

1990-1997 Staff Neurologist, Tokyo Medical and Dental Univ

1994-1996 Neuropathologie, Hopital de la Salpéteriere as a
“boursier du gouvernement francais”

1997-2011 PI: Neuropathology, Tokyo Metropolitan Institute of
Neuroscience

2011-2018 Chief: Tokyo Metropolitan Institute of Medical Science

2018- Chief, Clinical Neurology with Neuromorphomics laboratory,

Nitobe Memorial Nakano General Hospital
2018- Research Professor, Neurology and Neurological Science,
Tokyo Medical and Dental University,

Certification: Neurology (Japanese Society of Neurology)
Internal Medicine (Japanese Society of Internal Medicine)

Editorial Board:

Acta Neuropathol (2005-)

Acta Neuropathol Communications (2013-2017)
Neuropathology (2010-), Free Neuropathology (2019)
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$-03-2 How does alpha-synuclein
pathology spread
and cause neuronal
dysfunction in the brain?

O Dalton J. Surmeier', Fanni Geibl',
Martin Henrich', Ted Dawson?,
Wolfgang Oertel®

' Department of Physiology, Feinberg School of Medicine,
Northwestern University, USA, ? Department of Neurology,
Johns Hopkins School of Medicine, * Department of
Neurology, Philipps University Marburg

In Parkinson's disease (PD), fibrillar forms of alpha-synuclein
are hypothesized to propagate through synaptically coupled
networks, causing Lewy pathology (LP) and neurodegeneration.
To rigorously characterize the determinants of spreading
and the functional impact of propagated pathology, two
experiments were performed. First, preformed alpha-synuclein
fibrils were injected into the mouse pedunculopontine nucleus
(PPN), a brain region that manifests LP in PD patients, and the
distribution of developing alpha-synuclein pathology compared
to that ascertained by anterograde and retrograde connectomic
mapping. Within the PPN, alpha-synuclein pathology was cell-
specific, being robust in PD-vulnerable cholinergic neurons
but not in neighboring non-cholinergic neurons. While nearly
all neurons projecting to PPN cholinergic neurons manifested
alpha-synuclein pathology, the kinetics, magnitude, and
persistence of the propagated pathology were unrelated to the
strength of those connections. Second, to assess the impact of
uptake of fibrillar forms of alpha-synuclein, the physiology of
PPN cholinergic neurons and substantia nigra dopaminergic
neurons was studied after exposure to alpha-synuclein
fibrils. In both cell types, alpha-synuclein fibrils dramatically
increased both cytosolic and mitochondrial oxidant stress
in the absence of regional microglial activation. In parallel,
mitochondrial adenosine triphosphate production fell, leading to
an increased reliance upon glycolysis to meet the bioenergetic
demands. This bioenergetic switch was accompanied by a drop
in basal pacemaking rate and regularity, perhaps reflecting a
bioenergetic crisis. Thus, mitochondrial dysfunction, oxidant
stress, and bioenergetic remodeling are early consequences
of alpha-synuclein pathology in vulnerable neurons, and these
events may drive subsequent neurodegeneration.

[Curriculum Vitae]

Dr. Surmeier is the Nathan Smith Davis Professor and Chair of the Department
of Physiology in the Feinberg School of Medicine at Northwestern University in
Chicago, IL USA. He directs a research program focusing on molecular, cellular,
and network mechanisms governing the basal ganglia in health and disease states.
Using a combination of electrophysiological, optical, and genetic approaches in
mouse models of disease, his group has made important contributions to our
understanding of how dopamine and other neuromodulators shape intrinsic
and synaptic mechanisms underlying basal ganglia function. His group also has
pursued the mechanisms underlying selective neuronal vulnerability in Parkinson's
disease (PD). These studies have identified physiological determinants of
mitochondrial oxidant stress contributing to PD pathogenesis, resulting in large
scale clinical trials examining the potential disease-modifying effects of isradipine.
In addition to his research program, Dr. Surmeier serves on advisory panels at the
NIH and private foundations, in addition to the editorial boards of several scientific
journals, including Movement Disorders, Neuron, and Science Advances.

S-03-3 Lipid metabolism
and alpha-synuclein
aggregation

O Taku Hatano, Yutaka Oji,
Akio Mori, Nobutaka Hattori

Department of Neurology, Juntendo University Faculty of
Medicine, Japan

It is well known that the aggregation of alpha-synuclein
(AS) is the central portion of the pathomechanisms of
synucleinopathy. AS is a small 14 kDa amphipathic protein,
thus, AS can bind to lipids in the plasma membrane of
a cell. Considering the localization of the AS pathogenic
mutations located in the membrane-binding regions, the
relationship between AS and the membrane represents one
of the factors of AS aggregation. Also, alteration of the lipid
composition of the membrane is critical for perturbation
of membrane-AS interaction, resulting in AS aggregation.
Furthermore, disease-causing or risk-factor mutations in
genes encoded lipid enzymes, such as PLA2G6, GBA, and
PSAP emphasize the close connection between Parkinson's
Disease (PD) and lipids. Recently, we revealed that the
dysfunction of PLA2G6 induces shortening the acyl-chain
length of phospholipids, which causes membrane lipid
disequilibrium, by using the drosophila model (PLA2G6-
KO-D). Administration of linoleic acid to PL A2G6-
KO-D normalized the abnormal composition of the
membrane, resulting in ameliorating its motor functions
and preventing the aggregation of AS. We also found the
mutations of prosaposin, which plays important role in the
glycolipid metabolism in lysosomes, as the causative gene
of autosomal dominant familial PD. In a lysosome, PSAP
is cleaved by cathepsin D as four saposins (SAPA, SAPB,
SAPC, and SAPD), which are known as activators of
several lysosomal hydrolases. These proteins can interact
with the membrane to render the target lipids accessible to
the lysosomal enzymes. Pathogenic mutant PSAP showed
the alteration of intracellular localization, resulting in the
impairment of lysosomal function. Dopaminergic neurons
differentiated from iPS cells derived from PD patients
with PSAP mutations contained aggregation of AS. These
findings suggest that the alteration of both phospholipid
and glycolipid metabolism might be associated with AS
aggregation.

[Curriculum Vitae]

Dr. Taku Hatano received his M.D. degree from Juntendo University School
of Medicine, Tokyo, Japan in 1999. He graduated with his Ph.D. in 2007
and was appointed Assistant Professor of Neurology at Juntendo University
School of Medicine in the same year. Since 2011, Dr. Hatano has been
Associate Professor of Neurology at Juntendo University School of Medicine.
His main research interests include the pathogenesis of Parkinson's disease.
In 2010, he received a silver medal for a case presentation at a Video
Olympic event at the 14th International Congress of Parkinson's Disease
and Movement Disorders in Buenos Aires.

In 2016, he received the Leadership Training and Development Program for
Young Movement Disorder Neurologists in the international Parkinson and
movement disorder society.

In 2020, he received the grant from the Setsuro Fujii Memorial Osaka
Foundation for the Promotion of Fundamental Medical Research and the
Juntendo Academic Encouragement Award.
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S-03-4 Complex interplay
between alpha-
synuclein and
selective autophagy

(O Ana Maria Cuervo

Institute for Aging Studies, Albert Einstein College of
Medicine NY, USA

Different types of autophagy coexist in all cells and act
in a coordinate manner in the cellular defense against
proteotoxicity. We are interested in two selective types
of autophagy, chaperone-mediated autophagy (CMA) and
endosomal microautophagy (eMI), because they share
the same chaperone and targeting motif for the selective
degradation of intracellular proteins, including alpha-
synuclein.

We have recently found that pathogenic proteins involved
in common neurodegenerative conditions such as
tauopathies or Parkinson's disease, can exert a toxic effect
in both types of selective types of autophagy compromising
their functioning. Our in vitro studies led us to propose
that in the context of CMA blockage and inability of eMI
to degrade the cargo internalized in endosomes, conditions
that are often observed also in aging, pathogenic proteins
are instead release in the extracellular media, thus
contributing to disease propagation. We have now used
mouse models with compromised CMA that support this
increased propagation of proteins such as tau and alpha-
synuclein and an exacerbation of this this phenotype with
aging. Conversely, genetic or chemical upregulation of
CMA in these context of proteotoxicity slow down disease
progression by facilitating effective intracellular removal
of pathogenic proteins. Our findings highlight CMA
and eMI as potential novel therapeutic targets against
neurodegeneration.

[Curriculum Vitae)

Dr. Ana Maria Cuervo obtained her M.D. and Ph.D. in Biochemistry
and Molecular biology from the University of Valencia (Spain) i and
received postdoctoral training at Tufts University in Boston. In 2002,
she started her laboratory at Albert Einstein College of Medicine,
where she is now co-director of the Institute for Aging Research.

She is a recognized leader in the field of protein degradation
andthe biology of aging for her work onthe impact of
autophagy on aging and age-related disorders, with emphasis in
neurodegeneration.

Dr. Cuervo has been the recipient of prestigious awards, including
the P. Benson Award in Cell Biology, the Keith Porter, the Nathan
Shock , the Vincent Cristofalo, the Bennett J. Cohen in Aging
Biology, the Marshall Horwitz Prize, and the Saul Korey Prize in
Translational Medicine. Dr. Cuervo has delivered prominent lectures
such as the Robert R. Konh, the NIH Director's, the Roy Walford, the
Feodor Lynen, the Margaret Pittman, the SEBBM L'Oreal-UNESCO
for Women in Science or the Harvey Lecture..

Dr. Cuervo is elected member of the Valencian Royal Academy of
Medicine , the Spanish Royal Academy of Sciences, the American
Academy of Arts and Sciences and the National Academy of
Sciences.
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HER O BE S A DT HRUWBIR IO TFRiRHEDOA R % H
BLTwE, BERAZDNEN LT AEEwiE, tre—
AL—=FNTHb, EVO—AL—FWIET 7 F v LRI
B F G- TR D220 PHIHARAIRZ L. 7Y 4+~
PG~ 2 TIIAF MO, &Y~ 2 Tid.
Bz F W 5Tl IZHar— IS b 72 ) F890% & i3 5.
ROSHEREZIT COMY MADOPFT, Era—2AT—7F
NPT VRIRIZ Y A DOBZNEFR S B 2T
LIENHONL ST BEOLZ A, ZOREOEEZT
VA VEABTERVWHLZEAENLHME RE (ML TW
B ENHHLZ.CNSORPII BFSADMFENTE -
THRPEAESNTLE)ZEZRETELHDTHLD, £
D—HTID LD BRIBEDRENIT ) F VIHOFRRRRE %
EATARTZMEWhT T Ia—F b2 s h
5o

BAED T ) F VREREE LTROOSR T AL,
O—AL—FVOREERED I ICHELTVE2E, &
NETITHBONTOVLMAZIKITELE L2,

(BSFE]

2002 & 38 KBRAZ AFREFHAH BHELHREET BT @S
2002 & 48 ABRKZF TARE KIRAFAIF < ERZHR

2002 £ 78 KEEIEHHAFA  Visiting Fellow EILEHZFR
2003 108 RILKF BIF KRFHREFRIFFRE

2007 & 48 WiLKZF B KAFREFRFRE

2010 & 78 REWIUIERAR HBIR KEREFWHFRE

2015 & 4F RiEKZF HHE XFREF SRR
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$-05-2 NAAI—Hh—%ZFIRAL

T F U RORRBY
& FRHESHT
Ol %t

MR EFH e PEHERL 7 o BUPR AR 7 5 U

WU 7 o V% TIEFRE A 53 AR T A M B L Uk
PSR L7210, FIERBEN CoORE R BRI AUHET
Hbo FRBAEMEIRERIN TS PR EZ BRI 58
EfpolickatahRofishs, chEcoyd—
N4 SV AHEORIEOMIEICL Y. 7Y I VOBl
22 & U CMRIE B 0 10 15 & BEH N A+~ — o — Bk oA
PEAS & 2% o 720

O[TV VIRORMBN - RIEAE % EZ8T 5121345
DTV F VIRBMIREZLET L L Tde b v, Birod
Wi B C i B B O X ERAER 2T C, SRR O Hli{§ % &
DRI =T —FA>TVEHEWVWZ LIZH D, RWAENIET
. 1) BUTOBKEEOGRIMEOKGE 2) F I Lo/
KDDL E T ZAFIM. BARKICIE. BERER - Bk -
W% (MRIRAS - TRIlLiE > >~ F) - B2 X—2 & Lz
A F~—h—oWEr FCENBHIICHES Z2E S, RIS
DIDDOIY TV AR BLERTNRTH 5o

Ry VRY Y ATREEESA F < — F —Hegs & MRIJE B
W RS % UL IS S 9 % 6

BN A~ = —BRECH L. BWEEOHPIEL TH
%1433 A DOBINIIWBETDH o 72205, T’ 4 1320094 1214-
33 ELISAF v FOBRIEI L. £ oFETHHSh
TWwb, 01V EICEE T 4 v EAZ MRS ® 25 5P %2RT-
QUICH: & MOV % A L 7238 Wi 2 il 37 L 726

MRIZBH L CTIEH—~A 7 v 2AHFEOWFZRHA L LTMRI
PE R AR W R O R L & A M L CHE LT 5, B
MRIJEFGRM RO AN L TE 52 5247 > Tw
%o

Ky VRV Y ATIZRYB NI T 2 MR B8 H {5 & 86
WA F = —BEREDNL F~—Hh—DF MM Lk
SO W I EERNCHE 5 5,

(B&EE]

19954 RIGKFEFEEEE

1995-19965%F RIGKFEZERMIERE - LAUNMIL ISRk - RISERE
belc THHEE

1997 &£ RIBSsSEFHESE TR

1998-2002 F FILAFAF Brat FEREMHERE K25

2003-2006 F RIFKFEFEB H—NF @R 7L —7 BEHRE

2007-2008 & RIGAZEZFE] - HZEIERR NE5REFEIE - 8
B - B

2008 £ RISKZEZER E—NF 827 )L— B

2009-2014 & RIBKFESEEFMIAR BRDF HB60 - ABR

2015 - RIFAZEEZEZHATR R (EFBEV/N\EUT—2 3
VB - BIR)

S-05-3 #EREITEICreutzfeldt-
JakobfR D & IRARERE

O=f& X
SRR BRL R 27K 27 Bl e 827500 (O
PSR

T & VIEHT B RO (Pangegyres, 2013) & K5 v
FeNRYTVaVZIBEY, 7Y F Y ERAOREELIH,
BT & vERAORUIGE, MRS 7Y+ v EA
Pofk, iR, ER TV Y EAD ) v 2 ¥y Vi k.
%oy —4y bR TUES AR ENHLESH, &
OIS 2 BRI R 78 s a—VvolaEstrbhTn
bo ZORBOMEE LT, 1005 ADH 72 Y 12N/4E &) FER
O EITMAZ HEEZFMT 272000y —1 - v—H—,
BHIE LR o RIR G AR EN T 5, BigicBELT
. BT ) F VRO R A 7 RR BB D IEE
DEALR HRIBWATORE., MRITORMERMZL. FDG-PET
2B AR, B0 D neurofilamentdE 84 (NL) 3
EEPPHEENTVE, —F, BHECEL T #@#EE7Y
FUWMORRIE) A7 RRFEVPBEHE L TEZ LN, T
APV APNBAL AT — Y XA U H—HRBEREEAR
IS A HEIEL . Ao b EESRED RV, 2T
L HEOECIIEE T F V. HEviEEEORRSH
BIGHEL TWAUREEDODHZ 54 T2 22 508N D 5,
RFRET ) A VIR OREN RHRTH B WA v f Y
7z b - X a7 (C]D) BAMETVOBRAREE I+ 7 u—
XA %G fl A OMRBREREZ R L L. ZWELERNAES T
»BA5 HemHIRA31227 7 H (Nozaki, 2010) & IR 72
O, BWRIHEBRICT Y M) —F 501 L v, MM2JZ AL,
MM2BLERE, MV2R, VVIEISE 3, w2315 A
I+ (Nozaki, 2010) TH Y. HE 2 EET 5 & MM B W2
BOBZRA SN WREELSD Y, BBEAOZY b —00]
BEEASH B VA EIT, DV, MM2EEECIDIZH
% WAL E s X M (Hamaguchi, 2020) . [possible ] D #Z#iZ
BRIEPS6FADERBLZVEERTELZVWREED S D
OO, BYBWATREE b EBbNS, WIZ, DHPEIZIFIT
B A OBEYECID T 5 VI80TZE 5 & 4 W1 14 A323.1+15.1 7 A
(Quina, 2014) & JEHEL . REFIECREB 24 S 2wk
ERMZEIEH S S OO, MRIBRTRIA & BB vz
P D cortical ribbon signiC & W BW LT W e XY,
BHICR Y 92 L lbh s, KilHHTIE. ThoOCIDOIF
REEN LR THEAT 5

(BSFE]

1990fF 37 RRENENAZEFHEPHEZR

1990F 67 fatpRml ARGHER

20026 4R OV MAEHEZMRBIRA Y9 —

20045118 RREHEHNAZAZRNGERELITF (07 BE)
20115 28 RREHEHNAZAZRNGEREZHEN

20165 4R REEHEHMAZAZRNGEREZDTELR

20166 8F RREMEHAFAFRESRREZIEI0Y 1T MR

[&PIE - 58]
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5-05-4 UZiROBAERE
EZDEZFIA

OBA &
[EL A - BOREDEHERESE L > & — IR

[TH] 7V F UWid. W 7Y 4 Y EAPRE 7Y+ V&N
W25 LA S 2 ke 3 % & & Tt B B 5l
Thhbo BNTVF ORI Y HRAH QKT &5
TERICK 2 EYE. BRI ETE 284 (&g o3
Chrb., REbm% 5D 5887 4 VIIZ s~
a4 Y7z b - X379 (sCJD) A L1005 1A D
MFIERZFFOM DB TD 5. WARNEBHRIRIZIE, A4
L, ThFETICHiA OBRBIMTbNTEZD, TV F
FIMABNRERICHED D ) . PO BHETERETZ720
2. I Uy ¥ u ik 7 o & — RILEHRBIINETH 5, =
D 7=V BB OBIGFTE R | B H B U 3A8% (patient-preference
trial) BMTbNh T & 72,

[Er] ZEMa Yy =y 72 2HEL. 7T VKL BHS
N ANOHRBERENOBRZEZR L. DHEEOT Y+ VHD
FSRIEZ I S22 L. KB REXEEROFMIRZY TS,
[J74:] 20134E4 H 12ZJACOP (Japan Consortium of Prion
disease) ZFR S 72 (FB R+ HERFHRFKS) . 201544
H 45 % NCNPIZ R, 20154E7H ¥ - RO EIC L 5
Bk EWFZERHIN 2 2 0, 20154E12)] A & H Ak 4 i
BEABEFEN DI DI F 2 3047 9 o 20174E4 )] H— X A4
T v A BEPAGR I BRI 2 ST 2 HEAEE L
720

[#559L] 201344 7 45181 %:5% o 20164E1 H 356046k, 2017431
6508k, H—A T AN L HRERNAO KL,
20184E4 7 3231, 20194E4 72351, 20204F4 H 104451 & 4E [
FIB00 N DB Z /T VB, 2017464 H A 520204 K £ TO B
B 1164EB O PIFRIZINFEPECTD 60741 (51.5%), JE4+ECID1
Bl (01%), #ixtE 7V + V5761 (5.3%), ANHI14861 (14.0%),
DRI L3076 (24.3%) . 7Y F V5 €408 (4.4%) T
Hotze

[£22] SEBFRAC X Y. ADLOMERE AFEMECID, Mis
T VA VIR TRRDZ LDV oTz. $727 V) 4 VEIET
I FV1290% BN X ) ADLOAK T #EE S H# %4 2 {2 $ D,
(] 41213770 o VIR 0% W R BB T ol o 8
BETHILETIVFHMAEBAREZRNET A LA ETN
5

(B5EE]
S
AISBE3N  RRAREEIEMLITIER

BH61438  ARAZAFRESTRNE S SRS LIRIEET
Tl 4530 EAZEFEPIFTLR

FA10F30 REARAFRESFRHNEES SR L RIEZET

B

TH105FE 48~128 BLFARAMEIERSHREYI-—RIAMRT b
U7Z)L7z0—

T114E 18~38 Bl iRiiiiRE TS

FRVIE AR~FR1263R RREd  WMIEDHARREERE

T2 6RA~FM13E58 RRBEAERLVI— HEAR

FRU13E 6A~FR14E3R RRAZEZHMERR HHEAR

TRUT4E 4AR~FR1 7638 RREERR  EAR

TR 76 AR~FR780R  EiE - iRty 9 —HEwmle  HiEme

FR17F10BA~RE EIzHEM - RERR Y 5 —wKit
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F10BEILRFEFRE 1F R0Y)

IAZT7HBROERFEH ?

BEE : EBS)|—F Eirbisiasmmiiemmss
Y — RS
FRBNHKER MISSREIU=vD
<hbwv>

VAN TS TIRBIENEY R N =7 OB 7 LR H_ET O
W, A LRTEEZH-TOY R =7 OFRIEER O
HEIBE LW, AV UEYTLATIEIVR =T ORIERMN %
Ko TOEEMEY R D=7 OWRBIET, TR & OB
POMESNG VA =T ORIERME, QEPFIBE S
HEIND VA =T OFAE R~ K IE AL/ N Jz
HBUR~, GURERINH 5 1 DBS R I 55 [ 417 D %h S > & 4
HTEDYANZT OFIEREMN, OB S5 2 T
7oV AT ORI~ ERRDOI A P=THhH~D 43
TV THRFZRD 70,

5-06-1 YR k=7 DIEF~EIG
HIZRZTH 5~
OEA sn'. ¥ #s’

PR AR
* [ BB 22 B BE AR A

Hermann Oppenheim!{Z & 9, "dystonia (¥ X b=7)"& W
) ERENH P—XADRE IR TR L THDTHW
SN2 DIF19114E 123 %, Oppenheim#3f#i il L 7zdystonia
musculorum deformans® 9 & %2 Z @ ffearly-onset
generalized torsion dystonia CHEFIEEFMEIRIZY A b=
7)) KEFEOHMEEZ D, S 51T, David MarsdenlZ X 1),
MRS, IR A =7, FHE, B, KRG A =728
ERU VAN T EERLHEEZ R TV A Z LA
. FN 5 L Tfocal dystonia (RAFMEY A b=7) &w
IEEAH VLI LB ENT,

1997412, 7 ¥ AFRRICB T 2B BIZE RO L5 EI0E 4
BHERE Y 2 P = 7128V TTORIABE T ORE B
h, ZOBBUEL TV 2% ¥ MCERBETFPAESRT
ETWn5b,

IRETHESNZY A b= T HINBETOBEIIHRL TH
N, VAMZTOREELEZHIIH-D ., FRCHELED
N5H0%%F 5, (1)GNAL : f#HEOCEA DY 722 >
NTH 5Gaolf# 2 — F§ %, Gaolfld # 5k Dstriosomess
WIZBOWTIHEFICILSBILTEBY, GNALERICE SV R
b = 7 2SR Dstriosome & matrix® 7 Y85 Y AT X o
THAL TSRS RBEIh %, (2 TORAL. ANO3.
HPCA. KCTDI17 : fllfaNCak A+ 2 ¥ Y ADRFIZL Y ¥
A b= T7HEL BN EZRE, (3)KMT2B. THAPI : #x
GHRHORFEE VAT BT 5 2 & %2RIE, (4)TH.
TAF1 (DYT3) : A MU F Y —2 D F83 VERETICL D,
BRI YHBO BRI AET, BIEET A< MY v o7 A5
W OMGAMFEHNLD K83 VERREATTEL YA b= 7 AVE
L LVI)BEImmgshs,

A ClX, BEEVAP=TOLE2a—E, VA PZTOD
RPN DWW THRICEHE R 2 5. 2 2 B85 T OREICDOWT
FT 5,

(B&FE]

FH17% 3A BERFEFHMEE

TH17F 48 EREIASEIBHESRHR DBHEE

TA19F 48 EREAMRESBHEGHRE HREARES
TH21F10R BEXFHE ES

Ta23E10R LEAZRBESHRENZHAR 2F8F HHRE
TH25F 48 @BEXFWRE ES

FRi26F 7R EEAFAFR EEERIHAN ERGENZSE BE
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5-06-2 JR M7 DiRAEEE -

M ARBEROSS o0
[CDOVWTEERT D

Av
-
. DI
OmMR WE, mEip i
H AR A F FE MG 2L PR 280 - 24K T X 5 A HFSEER M

VZF”T@%%E@KOwTM$ﬁ$%& AN

L R S (DBS) ICH W 2 EHILDIARD T DD
Eum¥m®mkﬁottb%%#%@ﬁﬁﬁﬁﬂﬁﬁtl
0. RFIRNED L AR OB DS CHiFShTwa S
LR, RBEHRNMODBSA VA P 7 DIEREZRE LS
&R, RBEREZOMENBHOREPHEE L Twb I L
HEEEW V. ERHZ, B2 BADYTIVA =T OEFIV
XA SMRIEE F LA, E MEATEBION
D LRk ARHEI O ZALP B S iz, S 51T, KIFEE
— RIGIEEARARR N BT 2 15 mE O R (B e M %
AT B AEDORFIHE) . VA= THRELEFT LY R
OMHIZBWTBIE I TS (Nambu et al, 2011, Front
Syst Neurosci)

—J. VAP TOFSWEETNVITBIT 5708 % R/
THDE, RPEBUIKINEIRBEORFEIC L 205, 5P
RO RFIZE BT b2 b, EBIZ, KETVIN—
beT7A4 YTy 4 VEFRFD Khodakhah 5D 7V —7
. Na'/K"-ATPaseDHEHTH 57 734 » 2 HHR <
Y ADKMILEANIE 552 & o8—F Y VIRIERERT O
L. DI ST5E DYTI2OEFVEEZ HND)
VA b=THRERT L, BURIMIPO S T A L Y
A D= TIHERIHEERT LI e EE2R L, MR TAE Uk
EB DR, DB — UK — RGBT % A L TRINHEK
BIEESN, YA P=THERPEHT L LERL TS
(Tewari et al,, 2017, Mov Disord) .

ARFH T, T VEYOMBEEE) 2 IS, DRB L
KIREERDORED, VA M= THEIROBHICED L ) 2%
53 500ER L0,

(B&FE]

1994
1999 &£
1999 £

3
9
9
2000 £ 4
1
1
3

R RREIIAZF BFEEYFR ZR

A RREUAFAFR BEFHAN SIREET
A Bt (BRES RREILAFAZR

A

— 2001 £ 12 B REEGERZHRESTHAATHRE
A — 2004 £ 12 A BAZFiMREs HZEMSEIRRE
A — 2006 & 3R BRMFHIHE SBEPHI HRE
B - RiE BRMIZIRZHE EIRFFAR B

2002 &
2005 £
2006 &

5-06-3 FEENSHEIA b

—7 OISR . i
\I a,:#
O % ain
WELUR R 2 B 2 i A g

YA M= TIHT A0 EHREIE. 1950~19904F U 0 & Bk Bl
IROBIERIZHM B, L L, BAERCEIBMOMEIT LD
R HEBRRBIE L CRFL I A o o7z, 20K, ik
BEROPTHBRBEAIMEZEN & T2 2 & TRERGEENEEL T
ﬁ%hé ENRMEN, 1999FICEHETV A =T ITHT
Wi R ERE (DBS) oFERBIAHE b &, DBSASHIRE
DOEDE LTHFIIL S E R L7z BAE, YA P=TIIHT
BHVEHAEIE O T LN LR IRNES (GP1) & BURIEW AR (Vo)
ThHhbo
GPi-DBSOAHMEY A =TI T 2 AREREH DT~ 5 A
(EHEGRERIC X > THEIES T 52, J8E3 X &1d, DBSIC &
DRI 2 S ERBE YA P TRERICE - TRELZETH
%, HFMGH. BN K% 8) & (dystonic movement) A5l
KL, ZDOh., Frbei MG IC & % 548 4 B8 i (dystonic
posture) PEAICHET A EDVAOLNT VWS, N—=F VvV
WK T HGPiDBSTYAF 2 VT OHEEN R WHIA R A D 5
2ERHH, GPINOZ 2 —1EF 2 L—¥ 3 ¥Hhyperkinetic
stateZ ¥HI$ % 2 & 23 & 1. dystonic movementiZ K3 %
IR RD A& B - BRRA - BUR NV — 7 %4 L7 S B B~
DI ATH B HEHEAIE Ve 2K LT, dystonic postureid
BOEAT R & D b T LA SEaR i & 30 5 MR AR il o SR
ELTHZS EHMLRF . dystonic posturelZxt3 % RHEH
LRI, GPi— WGBS % A U CRIRARFEBEES L/ L
55 SR I BR B 2 KIS L T B W REE 2 RIR S 5
—Ji. EERR LR Y A b= 7 LTk, BURVol% 2 B 1Y
L L7-DBSREHEMAHT M TH S Z EBRE MBI TWE,
BURVOR I E - JLEH — BUR IV — 7 S [ B BB~ 0 ffg
HWOEEEZH-TE), A ADZ2a—0EFalL—Ya Y
BN DO L) RN ENATHLLEZOND,
F 72, L 4E. myoclonus-dystoniall ¥ 3" % Vim-DBSIZ & » T
GPi-DBSE D YA M =7 0w % il 7z &3 5 i S fixed
dystonia=Xe iPEFRE L U C/MEDBSAA R TH - 72 & v 9 il
bR EN, MRENDOAATHETLIVA =T RHLI L
BHETH S,
29 LM RDBSOREL S, VAT E W) EREZE
TOHWHBEIE TR LEWLLTH Y., LK. DL B
BEGLAY PT—7NOSHBLRAFIGENTLLEZ N5,

(B&FE]

WEE

200038 RRAFEFHEFH XX

2.0&%&3)5] RRAFAFREZRMR BT (ERED)

2000~2005F FRRAFEZEMERRE. RAMIGERRS CRRENOMEZRD

2006~2009F BANFHRAMBEEPRAERY 2T LTHEHMA HRE

2009~20114 I(Departmc)ent of Functional Neurosurgery, Hopital Henri Mondor
TSVA

2009~20114 Postdoc fellow, NeuroSpin, Commissariat a |Energie Atomique
(I3V2A)

2011~20144% Staff Scientist, CIMA, Universidad de Navarra (A1)

2014~2015% RREISERFRREHGENN E&

2015~2016%F B ER

2016~2019 [EREAFAFREFHAMEHREREREGA - aRBE TR

2020~2021% B EHR
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S-06-4 Eigh S ELBEY
AR Z7 DEF—TERD

~W — -~ - V~ ,-W

7

o K

HRRF PR IER Wt & A A — 2 > 7 5 iF

bbb RFMY A b= 7 0N R & 2 B S 3 0
FAZEAE A L. A - R IMRL. . R A 3 #5500 3
(TMS) % % EF )T ARHNET>C&Te TV T3 aT
VA D= T OBBHRFMIGE TIE. —RAEEETFICT L OO
SEBY RSB DR 2 B0 A F ORI IZEAEE L 3B L
TEST., EHIF. DMK, KWMLK EEH A Y b7 —
7 OIGERRA L TAEE OMB 2 W3 2 & AT & 72 (Uehara
et al. 2019) o HEIHMRITIZE 7 =X P YR =7 OKIK
R A Y P =27 OMFREEEZ R L Tws (Kita et al,
2018) 0 T D RIMILICHL L FH IR BERE RS B 11X, R HBR D
Heng % I3 24T H AR L OB A SN THB Y, HgaH
ERRBINZ RO 8L 2500 Lhikv, EREIHO
Tt & e SN BB Cld. TMS3M#:12 X % short
interval intracortical inhibition (SICI) ®#&§§ & intracortical
facilitation (ICF) ®JLH#B L "IN b R E BN & VX
F=T7HERE DM E R L7 (Furuya et al, 2018), X5
WETZZAMYR DT OF v ¥y 78R8T - ki
EHEBFOR Y b7 =7 REGOREE LML Tw 2 (Kita et al,
in revision)e CTNHLEFY F 4 FHNEMNAZHABDLE
%Z LT, REOHMZ D OO, HBEHREEZREL TV
<o

(BSFE]

19916, RERPEFEEER. MEARTHE. 1999FRBAFEZTH
FRHETFEZRHET (EFEL). 20006KENIHIU=H)L T 20—
2002F RMAZEARRRBKEER ST Y 5 —B1#. 2005FEIHE
- WEt 59— (NCNP) FRtARSE CEE—HRER. 2008FHA#HE
MEREHERE - ISTSEHIFHRE. 201 TENCNPRIFERSG A X —
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FONIF(EIIREEIEREE 1F Main Hall)

FIICH 1T 2 iR B SEAREDREIR

B : IR
IR

<hbLW>

ARIRI BT B BB BLAHR BT, 20044 D FEH YL
1E - R ERERBIAA % 520 TUFIC20104E LARE, Sk, &
2t EWHEELR S OHRBITB W THAD S OEERIRAG
LB EOT, EEPFELVHRTH L, HARIZEBT
5 AT - BIRRBR O AR ORI 2 B F 2 TR - MM
MEHEm L7z,

S  TFEASERmaERR
WEEl AP AZREZERARIFELE

5-07-1 NMOZEIRD 1= DEEET

A © RIN-1 558
O A#7

VL W RAFTEER.
g Wik U Y F—3 g VF

BAIFRF RS (NMO) 12, 200540307 7 7 R Y ~4 (AQP4)
VRO AEZABE LT, BABMEIHEY L Two k.
NMOIZ AR LTI DA TR L, WMIHE D # Y B i
BYIRBTH B 720, BRIICIZZRIERALE (MS) &M
FTHH, M LR THE ERREIN TV oz, HORE
51, NMOIZIEMSTR SN B ETRA LRV ETHY .,
IR u— U ARELE SRS, HEOMIEIHLMS &
e LNMOWC IR ESE 7 < o BEAF OMSIHHESE IZNMOIC
MR TH o720 MSIZIZAHMHH SN WA T a4 FPRDS
NMOIZH LD RO 7= RERIIBH O, VY FI 3T
(RTX) DAL EH Shiz.

RTXi%. $CD20E/ 7 a—F ik TH . EPY Vo3l
DIEWHE L LT2001ESHAITHR T ENT WD, itk
WIBANOH 7% 7 7Tu—FP 34 b5 " BlikEHk" L
LT, HlCWbz s 078 TH5. NMOIWZKHT 2 H%)
X, BIEOEBIHRERF — 7 VR Th BRI, =
EF VAL LTREA TG TRAREL 3522 213 hho Tz,
ZITHRAZ. VYF I TORBISERNE L, "Bl
BEMEOHBIINT ) Y F I~ T OHMLZRGHET 54
I/MAHZ ik 3L [ 7 T & AR5 RO AE 25 fL 3B (RIN-13R0%) "2
HTF L7z YUK, NMODWBEBRIIThbITELT, S5 A
(LRI D 7 4 PRI, 75 ERBEOHEREY 2712 &
BAFI % e RBRICIR S 5 72012, BE3E S S Heb% B & bk
(PMDA) DX S &R CTIT o 7o SRR IE H 1340 bl i
J&F TOREI CEFRER T 2 w5 2 & T, A ORI
HTBIGEZ TR S 72 DA R4 & /MU K 720 & Ol
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RBD as a harbinger of
synucleinopathy: update

Chairs : Tomoyuki Miyamoto
Department of neurology, Dokkyo Medical
University Saitama Medical Center

Keisuke Suzuki
Department of Neurology, Dokkyo Medical
University

< Objective >

REM sleep behavior disorder (RBD) is a parasomnia,
characterized by dream-enacting behavior during REM
sleep and the polysomnographic findings of REM sleep
without atonia. Increasing evidence suggests RBD is a
specific prodromal marker for synucleinopathy. In this
symposium, discussing updated information on RBD
from clinical and basic aspects will provide signficant
implication for future disease modifying therapy targeting
syncleinopathy.

S-08-1 Melatonin Therapy in

iRBD
O Dieter Kunz

Department of Physiology, Charite -
Universitymedicine Berlin, Germany

The clinical signs of parkinsonism and dementia in
alpha-synucleinopathies occur when the underlying
neurodegenerative process is already far advanced. Hence,
a major challenge of research is to identify prodromal
biomarkers to aid early diagnosis, to monitor disease
progression, and to find a means for preventive treatment.
Isolated rapid-eye-movement sleep behavior disorder (iRBD) is
recognized as the most reliable prodromal biomarker of alpha-
synucleinopathies and offers an early window for disease-
modifying intervention. Current treatments of iRBD, including
clonazepam and melatonin, are considered symptomatic.

In the late 1990s we introduced melatonin as treatment for
patients with RBD. We had developed a "working hypothesis"
that one basic mode of melatonin's action - including RBD
- involves synchronization of the circadian timing system.
As such we introduced a chronobiotic protocol (low dose,
longer 6 months, always-at-the-same-clock-time, between
10-11 pm - corrected for chronotype), which differs from
existing melatonin prescriptions. We now have evaluated
our experience including over 200 iRBD patients being
treated with melatonin and repeatedly characterized in their
neuropsychological and neuromotor performance, olfactory
ability, neurovegetative behavior, and dopamine transporter
density.

Long-term melatonin-treated patients with iRBD rarely
converted, neuromotor and neuropsychological performance
did not decline, and RBD-symptom severity improved
gradually but remained stable over years, also in those
patients who had stopped melatonin intake after 6 months.
Clock-timed, low dose, long-term melatonin treatment in
patients with iRBD appears to be associated with improvement
of symptoms. The outlasting improvement over years seriously
questions a pure symptomatic effect. Clock-time dependency
challenges existing prescription guidelines for melatonin.
Melatonin should be acknowledged as the darkness signal to
circadian clock-work rather than a hypnotic.

[Curriculum Vitae]

Dieter Kunz graduated in 1989, performed residencies in neurology / psychiatry,
and was appointed sugervising physician in 1996 at the Freie Universitat Berlin.
After three {ears at Libeck University, he was appointed head of the Psychiatric
University Clinic Charité in St. Hedwig Hospital in 2002. He transformed this former
community-based clinic into an efficient 120-inpatient university clinic, established
teaching, research, and clinical practice on academic level.

Dr. Kunz's main interest, however, is neurological/psychiatric sleepresearch. In
January 2008, he was appointed head of the newly founded Clinic of Sleep- &
Chronomedicine in St. Hedwig Hospital. He also is director of the group Sleep
Research & Clinical Chronobiology at Charité - Universitatsmedizin Berlin. Main
areas of research are circadian aspects of human sleep including the nonvisual
effects of light and the pharmacological effects of melatonin (hormone of darkness)
on human physiology and behavior.

Dr. Kunz is frequent grant reviewer such as for National Science Foundation (NSF),
the European Commission (EU), European Space Agency (ESA), and Wellcome
Trust. As principal investigator he successfully applied for public European and
German grants and industry grants including pharmacological phase-2 and -3
studies. He has published over 80 original papers in peer reviewed journals.
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S-08-2 Characteristics
of Japanese RBD
patients and
synucleinopathy risk

d.

O Masayuki Miyamoto'?,
Tomoyuki Miyamoto®

'Department of Clinical Medicine for Nursing, Dokkyo
Medical University School of Nursing, Japan, > Center
of Sleep Medicine, Dokkyo Medical University Hospital,
Japan, * Department of Neurology, Dokkyo Medical
University Saitama Medical Center

REM sleep behavior disorder (RBD) is a REM sleep-related
parasomnia, characterized by abnormal behaviors emerging during
REM sleep that may cause injury or sleep disruption. Delayed
emergence of a neurodegenerative disorder, often more than a
decade after the onset of idiopathic RBD, is common in men 50
years of age and older. Haba-Rubio et al. (2018) reported that the
prevalence of RBD confirmed by polysomnography (PSG) was 1%
in a middle- to older aged population. We conducted studies on
two cohorts of RBD patients. This retrospective study examined
273 Japanese patients with polysomnographic confirmed idiopathic
RBD all of whom were followed longitudinally. We showed that
the phenoconversion rate was 21.7% over a mean follow-up period
of 39 years from the time of idiopathic RBD diagnosis and the
estimated onset risk for a neurodegenerative syndrome from the
time of idiopathic RBD diagnosis was 11.9% at 3 years, 20.3% at 5
years, 33.2% at 7 years, and 51.4% at 10 years. The majority of RBD
patients converted to Parkinson's disease (PD) and Dementia with
Lewy bodies (DLB). Postuma et al. (2019) reported on the risk and
predictors of dementia and parkinsonism in a large multicenter
cohort of idiopathic RBD patients. The overall conversion rate from
idiopathic RBD to an overt neurodegenerative syndrome was 6.3%
per year, with 73.5% converting after 12-year follow-up. Thus, long-
term prospective studies demonstrated that elderly idiopathic RBD
patients eventually developed an alpha-synuclein neurodegenerative
disorder, such as PD, DLB, or multiple system atrophy, whereby the
rate of emergence depended on the length of the follow-up period.
Idiopathic RBD may therefore be one of the earliest signs of and/
or a long-term predictor of synucleinopathy, and we consider these
patients to be ideal candidates for neuroprotective studies. In this
symposium, we will talk about recent progress on Japanese RBD
patients and the risk of developing synucleinopathy and its factors.

[Curriculum Vitae]

Mar 1988 M.D., Dokkyo Medical University School of Medicine, Japan
Mar 1994  Ph.D., Dokkyo Medical University Graduate School of
Medicine, Japan

1988-1990 Resident, Dokkyo Medical University Hospital, Japan
1996-2006 Assistant Professor, Department of Neurology, Dokkyo
Medical University School of Medicine, Japan
2006-2014 Associate Professor, Department of Neurology, Dokkyo
Medical University School of Medicine, Japan
2007-present Center of Sleep Medicine, Dokkyo Medical University
Hospital, Japan
2014-present Professor, Dokkyo Medical University School of Nursing,
Japan
2015-present Professor, Dokkyo Medical University Graduate School of
Nursing, Japan

S-08-3 Depression in RBD:
needs for understanding
biological aspects and
psychological support

O Yukiyoshi Sumi, Yuji Ozeki,
Hiroshi Kadotani

Shiga University of Medical Science Department of
Psychiatry, Japan

Rapid eye movement sleep behavior disorder (RBD) is
a parasomnia characterized by dream enactment behavior.
RBD has been focused on as a prodromal symptom of
neurodegenerative diseases such as Parkinson's disease (PD)
and dementia with Lewy bodies (DLB). Since depression
is a frequent complication of PD and DLB, understanding
the pathology and management of depression in RBD is also
essential.

Depression is not a single disease but rather a heterogeneous
syndrome with a variety of etiologies.

Apathy is a common symptom in RBD. Probable RBD
is associated with depression and anxiety, and the severity
of idiopathic RBD (iRBD) is associated with alexithymia.
As the biological background of depression in RBD, reduced
accumulation of dopamine transporter in the striatum,
hyperechogenicity of the substantia nigra, and hypoechogenicity
of the brainstem raphe by transcranial sonography study have
been reported (similar to depression in PD).

Glucocerebrosidase (GBA) mutation, which is one of the
genetic factors in PD, has been reported to be a risk factor for
the development of iRBD and cognitive decline and psychiatric
symptoms in PD, which may explain some of the subtypes of PD.

The efficacy of antidepressants for depression in RBD is
probably limited because of many organic factors. Studies of
depression in PD can be the reference of antidepressant choice.
Clinicians should pay attention to anticholinergic side effects and
drug-induced delirium.

Since most iRBD patients will develop neurodegenerative
diseases in the future, the need for prognosis notification and
counseling have been discussed. It is appropriate to consider
what the patient wants to know, the intensity of the patient's
anxiety.

In conclusion, depression in RBD is considered to have
biological aspects that reflects the neurodegenerative process.
Pharmacological approaches, dealing with complications, and
psychological support for phenoconversion risk would be
necessary.

[Curriculum Vitae]

EDUCATION:
-Mar 2019, PhD in psychiatry, Shiga University of Medical Science
-Mar 2013: Shiga University of Medical Science, M.D.

PROFESSIONAL TRAINING and EMPLOYMENT:
-Apr 2019 - : Assistant Professor in Department of Psychiatry,
Shiga University of Medical Science
- Apr 2015 - Mar 2018: Medical staff in Department of Psychiatry,
Shiga University of Medical Science
- Apr 2013 - Mar 2015: Junior Resident in Shiga University of
Medical Science
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S-08-4 Novel animal model
for prodromal
Parkinson's disease

(O Hodaka Yamakado

Department of Neurology, Kyoto University Hospital,
Japan

The prodromal stage of Parkinson's disease (PD) provides
an excellent opportunity for disease-modifying therapies
(DMTs), and animal models for prodromal PD are
urgently needed. Among prodromal symptoms, REM sleep
behavior disorder (RBD) is especially important due to
the high predictive value of the future development of PD.
From viewpoint of the pathogenesis of PD, hyposmia and
constipation are also important because their responsible
regions are located at the entry zone into the CNS. At
present the reason for the multiple and simultaneous
initiation, and time sequence of these prodromal symptoms
leading to DA neuronal loss are largely unknown due
to the lack of appropriate mice model. In this session I
will review the mice model for RBD-like phenotypes and
introduce the PD mice model with multiple prodromal
symptoms including RBD and subsequent DA loss. This
alpha synuclein BAC transgenic mice with RBD phenotype
can be a valuable model to investigate the pathogenesis of
PD and useful for the preclinical studies of DMTs in PD.

[Curriculum Vitae)

2000 M.D. Kyoto University School of Medicine

2000. 4- Resident in Internal Medicine, Toranomon Hospital,
Tokyo

2003. 4- Clinical Fellow, Dept. of Neurology, Kyoto University,
Kyoto

2005. 4- Graduate student, Kyoto University Graduate School
of Medicine

2009. 4- Assistant Professor, Dept. of Neurology, Kyoto

University, Kyoto

2010. 9- Clinical Fellow, Dept. of Neurology, Takeda General
Hospital

2011. 4- Assistant Professor, Dept. of Neurology, Kyoto
University

(2015.7-2017.1)  Visiting Scholar, Dept. of Neurosciences,

University of California, San Diego
Research Associate Professor, Kyoto University
Hospital

2019. 4-

Specialty:
Clinical activities: General Neurology
Research activities: Neurodegenerative Disorders

S-08-5 RBD in Parkinson's
disease

O Hiroaki Fujita, Keisuke Suzuki Py S

Dokkyo Medical University, Japan

Patients with Parkinson's disease (PD) present not only
with typical motor symptoms but also with a variety of
nonmotor symptoms throughout the entire body. Among
the nonmotor symptoms, REM sleep behavior disorder
(RBD) has attracted a great deal of attention. The
likelihood ratio of RBD confirmed by polysomnography
is 130-fold for prodromal PD, making it one of the
most reliable clinical prodromal markers of PD. The
phenoconversion of RBD is one of the biggest concerns,
and the transition to alpha-synucleinopathies such as
Lewy body disease is frequent. The rate of conversion
is reported to be high, ranging from 18 to 35% over 5
years, 41 to 76% over 10 years, and finally 81 to 91%. In
addition to the widely accepted Braak hypothesis, in
which Lewy pathology begins in the olfactory bulb and
medulla oblongata and spreads rostrally to the pontine
and midbrain, a hypothesis of two types of different
pathological progression has been proposed recently: body-
first type and brain-first type. The presence of RBD in
the prodromal phase could be a marker of the body-first
type. Additionally, increasing evidence suggests that PD
exhibits a variety of heterogeneity. The different clinical
subtypes have implications for diagnosis, prognosis, and
expected treatment response. Three clinical subtypes have
been proposed by data-driven clustering approaches: mild
motor predominant, intermediate, and diffuse malignant
types. The diffuse malignant type, which accounts for
approximately 10% of PD patients, is characterized by
rapid progression, resistance to medication, and comorbid
RBD. In addition, there are many pieces of evidence that
the clinical features of PD patients with RBD are different
from those without RBD, including longer disease duration,
higher disease severity, and more severe autonomic
symptoms. In this section, I would like to focus on the
clinical implications of RBD comorbidity in PD patients.

[Curriculum Vitae]

EDUCATION
2005-2011 Dokkyo University School of Medicine
Received Master in Medical Sciences degree in March, 2011.
2013-2017 Postgraduate Medical Course (Neurology) in Dokkyo University
School of Medicine Received Doctor of Philosophy in March, 2017.

PROFESSIONAL EXPERIENCE

2011-2013 Resident, Dokkyo Medical University Hospital

2013-2015 Assistant, Department of Neurology, Dokkyo Medical University

2016-2017 Assistant, Department of Internal Medicine, Dokkyo Medical University
Nikko Medical center

2017-2019 Assistant, Department of Neurology, Dokkyo Medical University

2019- Assistant Professor, Department of Neurology, Dokkyo Medical
University

BOARD CERTIFICATION
2016 Board certified member of the Japanese Society of Internal Medicine
2018 Board certified neurologist of the Japanese Society of Neurology

AFFILIATIONS
Japanese Society of Neurology, Japanese Society of Sleep Research, Japanese
society of Neurological Therapeutics, Japanese society of clinical Neurophysiology



BRPRAHAES 25 61 &) (2021) 61 : S85

YVIRII L 09 Jp

581980 ()K) 14:15~16:15

F072B(EIIREPEMESEE 1F Room D)

MEIOFBRPEEVNEVT—YaVER

ER : IItAPIHF LEHIUNEUF—YaVRE

Brehii fepfR PRt
hE ZT #EerHeRikUNEUT—Y
av#

<hbLW>

R F 74N ZARIGHGEDWATICE . A OBER - /i
32 K wBE2ZIIT0wh, UNEFRIZELIERA ML LE
BRI, MR L OEESUETH ) FRTEEITKE
Vo BRI 24, SHROBEZIIOVTiEWT %,

5091 EENELYIF—IhH
SHEUNEBEDBZE - ¢
IBTE - K3 3?
- o i
O ik

BESEBRR RS SRR HE

HAEDOHEETIIDPCRER - ML 7 M 2R G
FTHYVATFTLBRELT VS, TOF—FX—2%HWTH
AT R B B P % EHEHR O )N ) F— a3 v D
R 2 ABEhT. AP, BRets & ki By 5 2 LA T
& %o PIZIE. WHZE, BeRIEE PO W Tidbigd g < 2
RRWINE)F— 3 Y &ITH & TADLOYE [ O
BB ROEMICKERMERHL L, EHIIFIHL
FAMHoI N Y F—3 g v — Y 2O ERIRIIT R
BICRKELEREDHALIERHLNE ST VS,

BRI EOB ALY, BN Y F—va v—
AN Y F—3 g VoMY NE Y F—Y g v En
I - HPEF VDML Lo T2, ERROEHIICZD
TR o 72 R OB FHI O 72 5D D IR EERE D B B N2 D1
MHMEATE 2, )Ty WAE. BEMHRIM L, O
G IREEAE R EO BN R E O A XY M2k
ABEDSHIMLTWE, ZAS5DHZEDADL, IADLO&IHH
AR & BT MDD, AT 29 Lzwiks
BRAREZ AL TWD 2 &A% < AR AN BRAEAS
BT 5L BB OO THONE B> TS, HED
FZOMIZEH LT, RANEDA B2 AR O Y
NEYF—3 g VIR ED LS B2 RIZLTWVS
PEBRE L7z ZORE. RIEDOD 5 BHIEZE D THRVWE
FIH LT, UNEY F—3 g v —E R R IERRD R
ADL. ADLOYFEENME W &, FEBEIKDH N i L
BHLNE RS T2,

LB ENLRANE 2 FFo AN T 5. F720 MK,
AEE R BB IEGSE C A RDRBUC AR T 5 BE BN 5.
29 LEEEREIHT 2N EY F—Y g VEBROED )
PEBROBETHDLLEER D,

(B5FE]

19854 EXRERRFEFIMESE

19924 75V ABEIAREEPRERSE
19934 REAZBLS (BEF) B
1999837 EEERAFEFHRAREEFZBUE

SPIEE  REBERY AT LG

FEEZE
1. WHESH Efr S5HH@E<DPCHE3M(2011), EFER.

2. MHESHE  EROMOHLEEGROD - BemitaBADERET IV
(2013), HEERE.

3. HHSH  RNERHEWEN SAZENN BREttREANDORE
(2017), HEERE.

4. MWHESHE MEERBEROT—-IZESERT %0 (2020), EFER.

REE

2018%F SHF70OFEMEMIEERE

Ui
z

G



19

1
z

IPANAN

BRPRAHAES 25 61 &) (2021) 61 : S86

IVRID L 09
581980 ()K) 14:15~16:15

Jo
F072B(EIIREPEMESEE 1F Room D)

S-09-2 mEHREYU/N\EUT—
VaVICBIIBDEEEN
EDEE

Ol #%

RIS AW VN F—va YR

MRHWEH DOV NE) F— 3 YVIRBRTBEO—2ThH 5, 40,
B ELRBEETZ NS E L, EBOMREERE T Y
NEYF—Ya YHTHMEZITV, ZOMEERET 5,
FEA. W, BARTEREIR TV Reh RS E
B (63051F) HTIAELDINEY F—2 3 VIERICET AT v
&r— b &R EEIT T - 72

I313257% CThH o 7o MREEHEZOr 72T AV M2
ML 7R D B H1385.6% Th - 720 WRIEMIZ, S—F vV
YRS %ol WYL MRERELEOr 77 VB
WTT73%DEN, UNEYTF—Ya yERD ANRTWz, fiifk
B BH OATE COMEIL, EEEREACT - RATRCE, dmE s
Bbol b4, EARHEOMK T, ADLICT, E4 - e FRE
LW T W, UNEYF— Y3 v o . BURMERE, iR
172 B OMER: - 803 GRIR i - $58 Y - BELL - 2%)., Hfio
g, A - WET O, BREGNEONICEL 2> 720 849% A5
NEYF—Ya VERRNE NS L., [BURMERZZ 2 LT
&b % L [l E oA 72 ). (R0 g
RIAED W 72 bED o720 HRHEHRBEDFr TRV A Y
MZBWTORBEREIZOWTIZM8%ICB VT H 5 | L%
L. RIS C2UNE ) 7= 3 VEMEIZDO W T O MR
WD EL L [P UANEY F—Ya YOBAEELW, 32
HABERIE T CUNE Y F— ¥ g YA AEEIIASHE Ly L DiRICIE
LAUNEY)F—Y 3 VOBANRTE LW ]DNEIZED? > 72,
FT73A=Yy—EBICBOTHM a0 F 74 VA RGHE DR
B3, 639%ICBVTHDH L) TH o7z [BEREN S DY —
ERRMEOPIEOFA] [H—C 24BN L ) ¥ —C 2 RKO%E
HBAH o2l DTS Dotz FMTTF 74 W A EYE D RE
T CHREE BB OB, [RIFEOR A2 121 TH
NPMET L7z [RIEO BHRMEAHISEZ 2] [T Y ZAMKT
L7 0d o7z

WIS U2, @i oz, BEORHHNALRE.
FBBR O T ANRE L LTA DN, HiMlaoFEYED K
BIIKE L BEHHOM I O R HE O BALIZA L
TWieo UNEYT—Ya VRER AT V) VOB ARE
RLUEND B,

(BSEE]

RREIUENMAZHERR SEAN iR TR2ES5A1ENS
FRBUNEUT—Y3vtEY9— #ERH FRIF7A1ENS
RRBUENAZHERR SN ES FRSE7R18NS
EEAFESE UNEUT—Y 3 VESHEE BF TH8F4RA1HNS
EEASRR UNEUT—YavR BF TR 15481805
EEASERR UNEUT—YavB BR TR19F4B18MS

HWERIRAREYI— UNEUTF—Y3v#E BIBE FM20F4A1805
HWERIRAREYI— UNEUTF—Y3v#E Bk F21F4A1805
HERIHAEHRE UN\EUT-—Yaveyy-ERESHREG) UN\EUT-YavE Bk
TH30F4R1BNS REICES

BAUNEUT—Y 3 VESAHME - 150E, DANBYASIE, DAEREELEYa
RH#E : BAUNCUT—Y 3 VESR, FHE  DABEARER. NMAXNZXLEE
BAUNEUF—Y 3 VERRUNEUF—Y 3 VREHERZ Y NO—2 RIN) ZEAZE
BAUNEUT—Y 3 VEZAHARE - BASEIZEAZE

BAUNEUF—Y 3 VESATSIEHARE

S5-09-3 #FSA4UNEUFT—
vavEE

Oy B

b L/ NEY F— 3 Vbt

Information & Communication Technology (ICT) I & %%
FEBHd. FIROEIE A BB R RBRAH 0 . F294E
DIEASGHBER R FEBM TR, BHEZDEMN R CEERNE
METELMY, EBZH I2oWT, EiEH205 (D5
DD SITHS L v & S, ERS0AEE O B
WRICE Y, —EOEME9 2 & ZRiHIC, SmZut L
HAEbERF VT4 v oBEHMEED S, 54
YONEY T =Y a YEFEROWEESER L. SO
Covid-190 JEHei R0k ) BB & LT & SICEF ok A
B Y. BUE, BB E BT T, ATBDRET 2 o Tw b,

bRUbNERARNAHEBOEEEB Y X2 5720, UFF
WEEICEBF Y ITA VIUNEERL TS, 5. ARE B
THGREREE L. BRE  BEREA B O fFSER TR R
HCTHbDo Skid. ABCTIERBELELA S v 7T, BED
HHMEEY TV 4 LA, ARBEMeHl TN )R
A, BIECIREREBIERIHREREN (BEERA5 v 7
E) EBEBH (RANERT v 7) D, AV IA VITTHBER

2 MBI, T84 ARG sy a v, BEMR S
TLy FThb, BIRETTOREE LT, ABETIE, Migks
K RO - FHRBI - KA OBBWS W22 5, BEETIL.
BEOETE - REANOBOZE@RE IR L, BE - KA
TRERYET T v &2, 2uFBIcBI 2K EOII 2=
F—3va VAREMIMEDD o7 BEME. ©F AT
DWTLE « W RIEZ R L2—T7, WEEMm/ HAERNE/ RN
PO L TR R AHIED D - 720 BEMO Y FF G R —
M EHESRA OO, FIMAEMRLINEY) 2R Y v TRE
[ Y54 Vsl a (ORI UETH - 2.

RIS [+ v 94 oY R EMEICET 5368 o
e, D) HEAESRIC L 2EROE N L 2) K3 T 5
TrRYE) T4 O 3) BEORBINSEI X 5 BHA
BOBRKILTH L, F 54 VIUNEYF—va VEHIE,
NOZHBTCLDTELEHEEZONS, fEHE LTI,
DN EMOBI, 27 Y2 — Vi, & v MEEEhR Eh%
Fohb,

(B&FE]

1980F ABRAFEFEEE

1980 RE&LBIMEHFAREL VTV b+

1982F mMmiZdRkEAR

1983F AMRAFEFEHE_AH

1989%F EirwhehtE TIRIAFR O]  ARDRLEREY 9—) #2RE
1992 B MHEARER

2004 EIAERHE BERR  RKTRER

2008 EEEEAF U/N\EUTF—Y3 V3R HiF
2011F AEEFEAFAZR ERHFHAMNE RE
20165 MREHNGRRE MEARER

20178 B UNEUT—Y3VEIEBR RE

2020 OHLKTBHUNEUT—Y a3Vl ZEDHR

<FREE>
BAMZERET - REFR (KES
BrwiEFa SME 58K
BAUNEUF—Y 3 VEYR BPE - EOE
BAARFs RBEE
BAERETUNEUT—YavEa REL
BAH FEFRIEE TERE




BRPRARAEZ 25 61 &) (2021) 61 : S87

YVIRII L 09 Jp

581980 ()K) 14:15~16:15

F072B(EIIREPEMESEE 1F Room D)

S-09-4 FHEIIOF D « IV ARRIE
EUNEUTF—YaVEER
Oy M+

[ 37 FE B I GE 2 ~ 7 — bt e ) T —
va v

B v ERYE IS 2 Y TR R O LML Y,
ERE R EL R EDO VbW B RENEHICHE L TR ZIT -
20 EWERICEBUERI A Z R R D ICETE 0% 0wD
UNEYF—Ya VERIIKESLRADOEBELZ T2, 7.
@aATFRBPIDIVNEYF—3 3 VIZOWTHHEE %o
T2o BI@IZDWTHlRD, T 1 F Y sie 0 LT,
YABBEMIZY N Y F—3 g VORGSR EL->TH, KD
Y27 (L2 RREEEL) A7) BXUa X o (PPE
PARRL TSR E) 6. MOHEBDEFO X 51213 2
Y 5 — a3 YEEORM GRELIC X 2 MO 2317 b
Nhholzh, ¥ 7Ly MR EH 2, R Y
F—Ya vPHEPERRSNE R ELTE L, BT, 2020
E2H X HM auF RYEIEFINOBEEH I NEY T —
avERBBL, BELICCHEZRT T, Pl L EMIC
WAt RBE ) & R ARBE 0 Ak 2 SR B AR 2> TB Y.,
AR T B &G Bl 7 < WHERIASH E TV B, TNRTH,
BEES A2 L2k B YN EY F— 3 VIEE EORHZRED
AT 5. WolT) . Hifl auHER Oimpairmentil. fF
B OIREIAEAET 20 E ) B, L) IOV T, &A1,
AT VAS, FEBI AR DRSS - SRR & KB E o
N — Y RIRTREBID S H L & FNAGEIES BREF DD B
CEERBLTWD, AN, CORBRLBEREE TD
IOV THIET 5o

WolE), OO, BIETPINRICL AU N F—Y 3
VI GRFE DS B DEEIIOVTIE, T SRR
2TV, BERIREZIToTVD, UNE Y F—¥ 3 Vi,
MO AL ST, A2 ZOREIBWTEY . [TRL
BoThOMMT 2 TERL MM T 20025 Hb
Hb7z, O, COADEBRRKERMETH DL, LrL. &
DFTH, WEBZ I 2=/ —3Y g v Ron#, EEs
BOWRRE, ROIICHHZIIT TV E 20,

wEIC, @t T ER PDOEIRIEE R, HLITE > TOFE
R, W TOIHORZ 2 OB E oML, L v RO
DH b, HITWEBIZT 5723 TidiR<. X0, Bimkto
MR DEBE TR LT LENRD 5,

(BZEE]

- BRI 2F FURK P EF FPIFREE

BI64AFE LW UNEYT— 3 YRIER & 8%, RRAFEZEMERR
UNEUT—Y 3y, EEEMRRAR. RREY/N\EYT— 3 Uikl
EERT. FH14E7H8184LY. BUEREREZYY—-UNEUT—2 3
VHIER (RH) . WTh'iiEia U TREICES.

cUNEUT—Y 3 VEZFREME - B8E. HXUN\EUTF—Y 3 VER
=EE. BFREFEFANES, BFER - BMU/\EUT—Y 3 V2R
i%%i HEXERB THEESIERNR GEC 2 <ATIY T M EIER

=5

1 BERTESORERBEEY - 17 I~@{ T HERE FRHE2013(C
BI<J—RRIESH | 2019/9

2.5k EREDHDEBETUN\EUF—Ya V% BREL BRET
UNEUTF—2 3 VORK URTER | 2019/9/10

3RTER DO - MIFACHELVLADT A [RTFABRFR54E2013]
D# I— RO B IRF | 2019/7/6

B EMRE - BESH.

1
z

IPANAN



19

N
z

G

BRPRAAEZ 25 61 &) (2021) 61 : S88

IINRIDAL 10 Jp

581980 ()K) 14:15~16:15

F08IZ(ELREEMEREE 1F Room E)

AR DERR ZIHET HELE - IRROMHR

BE 2 HEHIE EREiArErEEREER
BB PR
21 I S=RErERASREERRS
BB
<hbn>
MMPEIESET & 2 BRI O BRI LS 5 I 2 50
ZNT VAN - AF 4 AN« =— ZADOHHE DO FELEIZ T

BRREF-oTWVE, 2020E3HDOEN IVt DR
BHARROBBERL LTRELZ 22— A Tholze 5.
% OFEEIVKE - BIZTEREICHEDLIEEIMZ TS
CENTFHEND, —F T, EEEHEBEBEAESD v
72, FRFITE o THRROER L BIREERAT5 L 1T v 2
BROWHTH S, KV VRYIATIE, HYAIRT 4 —=I1C
RS N2 A DA AR BT 2 BB O /L &2 R
o BIHEHIICHESTAM LAY MY =IO W%, 7.
BUEIBIEE D E LA DWW T W B3 & 2 0 JH 500922 B
ERANT S, THICEY., ERHEAKROBH L XV o) kI
Bt Wi BB AN ORI DA L B MEE W TH D,

S-10-1 BFLAEY MU —EBEEHE |

oy —=
SRR - AMREEERIESE L > & — RERFSET
PAGISE 25—

E RSN - ARESRII S v 7 — T, 19784 & Y i
Wi el & 3 2 W B Wi 2 )7 IR — ¥ A & 2 E O R
BT TR L T 2, SERORTHBZ R EUE. 1978
I TH o 2 2FE L B L. JE4E TlX100074: % 2
BIZFE S5 TW5D, 20194E 1311450 &M is 2 7esk L 72 A%
COVID-19D32%812 X 1 2020412110314 & 42fF A L7z, L
Uy WG BIERES D 52T AN T B BRI AT Y
L. FEHWICEHND? S OBHKFEIIALETH > 72 BHiED
Bk, BEOREZHTHLEY MY - LTRES
. TR BRI R B L & DT, A - MR oM
TR R WL - R 2 HIR LR Icii i s hTw b,
RSN Bk EIZ. 2020412 )] K THURS 75 43212394
i, BB A2084RICED . IRBEAMOBE 25T
%o 19904108 0 HILBIREMB R b B L. BUEE. W
PWBEN BT O 7 v VIR Z M5 L7480 2L &2
ERTCHESE L. i B2 B I D WGl 2o 28 R L % 5
ORI 247 LI I L T0B, YA a7 4 —
H BV RO WREVED D 2 BIx L CTid. 2088, Eodi
e 720 et 2 EiE L TW b FELRA - Wi
LY I —DHLRY P —B0bWE N, AN 2L LT
OWREEA LD, FRFICBHIY— Y 2 284 L CHEMW
WARIROFBIRER O I %> TV D 2 EBIRKOIFH T
Hbo RBHTEMH LAY MY —BIKZIEN L TR LN
BT EZRATHEE BT, BROPELE S HBORE S
HamL72w,

(B&EE]

1989F REAFEFERZEE

19895 REAFEFEIMBRBGHHEAT THEE

1990 FMRFATFREEMEAR  THEE - B

19924 RREBIMHERITAEAT B

1994%F EHirfs - @R 9— (NCNP, IR - EirfE# - iR EEMRE
V5 —) RSP HIEES R RERRE

19985 IJOVEPRFHMENT HIERFRS

2000% NCNPHMERFEAMEEEHAN =R

20014 NCNPH#HERZEAARMRIAZRSE—E0 B (RE)

20158 NCNPAF 4 A -4/ Ltr9— (MGC) 5/ LESHEBIRSD -
BRIRY"/ LEEAFERERR (HHE)

AR EFE. IRAFE—ER (PE) . SHEEAE(8Z). YER
VREVUS— MR (5 1) TEEHRWE (FME) . World Muscle Society.
Asian Oceanian Myology Center (Vice President) . BAB¥=., BAE
HRREYR, BAHRREZFREOFRES, KEMRE7HTZI—TJ1
O— (FAAN), RKE#EFSR 70— (FANA),




BRPRAHAES 25 61 &) (2021) 61 : S89

IINRIDAL 10 Jp

581980 ()K) 14:15~16:15

F08IZ(ELREEMEREE 1F Room E)

$-10-2 fELBYEATZA +OT 1 —
DGR
OFH EH

HORFRFRE BEAROEZER iR

WISV A a7 4 — (FCMD) EARFO/NBHIRG Y 2 b
274 —DHTETF2y 2y IRZKRNTE L, R
VAP 7 4 =L/ 7 & ORI IR E & PE ) et
LR EEEETH Y, TADI 0 AT APRKEZ T
Hb, MAZENERETEZFMEL. BlaTEWE 77T~
EN T 72 F VEIBEFOERICE > THRIEL, 3
AL DBEFIIERNEBRICSVAL b a b5 Y AEY ¥ O
AERZHD L, fIlANZ, muscle-eye-brainfis (MEB) 7
CLEPIRBEE ShD, A B EPOMGNT1OMIE
T AMEBER G TH B Z & 2P 5512 L7z, FCMDR
MEB. Walker-Warburg (WWS) JEfEfE, i R1218 72 212
HFLHELE LT, aV A bar Y > ORISR
FRE, R HHEE 2 N & AR BRIE VX b
T sy h EREREE IS,

Fald, EHICATIALAAREIEE VI GFAAZAL LM
REREC OB LT VF v ABBEREEZ R L
E SIS FEHOMIRICREIL L T, GLPZ L — FOalki 4
PEARPERERD 3 4, RMFERBEZ MWL CvWb, 2
Faid, YA Y H VREEORKNBRTFOI B, 77
F . fukutin-related protein (FKRP). ISPDD#%5FEZ B &
ML, BESAEE IS, WFLE T THAEDMR SN Y
Ebr—NVY) VEBPIEINTWLEIEZRRA L, YA us
VA VREREDE . COBMIRFICLoTH RIS
AV =Y VEBREE]E W D,

RBHTIE, RYFROLRy KA FANERET 5580
BB 2 AL T 2 IL8E - BRR OISO W TELET 5,

(BSEE]

Bfl6 0F RERAFEFHEFFIZEE. ARHER
BBi06 26 RERAFEFE BAMREATR - ES
ATl 6 3F EILFEERT NSRAERNE - K
T F REAFEFE MA4EAR - ES
TH 6 £ REAZFAFREZRAEN ABEEF -BF
8 F WRAFERZWRM b /L@ty 9— - B3R
TR 26 ARKZXFREZRMAEN BREET - 8%
T2 15 HPAZAZEREZREN SERTZE 9FRHZ -8R
T2 9F REAFAFREZRIAEN HEARZ - 8%
T3 0F BAEEFEs (XRES

BASEHAE

BAREYERFES, BAGYSNESER. OA\RRELAEE, B4
LPBEEZSNS. BT s  SURERESRES. DA
FRNER

BAMEYS - $2H. HEN. XENPARRY. BRFTRE BRE
WREYE BLEEH

5-10-3 FEAENYR FOT(—
et o S
S ERERERERN A
O Mz

KPR PR R ZERE g R

MREYE Y A b2 7 4 — (myotonic dystrophy, DM) 1. £
FA1/8000 N & B FEDOH VIR BOVLEOTH Y, FHkE
REAT DG IET - M O3 A, LMEERE S, AR,
RS, NIRRT R & 2R aRERE kT, RO
DME B O KER 5 % i B iEtE Y A ba 7 4 —18 (DMI1)
Tld. DMPK#1Z T O3 FERERFIBITH 52CTG # Y & LELHI
(VE—=D) ORFEMENENE RS, CTGY ¥E—= B REWIEE
FIENRL 22130, H—EBEOMBEHTHY - MRIZEL
0. FIBIEZTH 5N - O THICE VY. EHITERE &
DI U= MM REHT . EROETICHGTEEEZOHN
Twh,

DMITit, ZREETLIVIEG I, MELAZCUGY ¥ —
I % O RERNADHN 2753, DMITOREDMPK mRNA
. BN TRNABERZ IR LTAT I 4 ¥ v 7 MK % B
L, MABBEBETOATIA Y Y FRE 2B &SRB T, DMI
BB HME, B, MaEREIR, FhENEE
RUEALF X 2V, £ YA VEZBRE DHF P T AF ¥ A
VDRXT T4 Yy TRENFERTHLZ LHPHHAL TS,
CH)L7ZRERNAC L BIENBERATIA Y Y TREL W)
DMIDJHEEAHH SN, ZOPKE LR LRERNAZ Y =7 v
b ELBEBERPAHEICHEATYS, 2T, HEHmRNA
ERE L CERBZ IS 2 4MIRHIC X ) EHRFRNAZ
TS 2EB T 7a—F1ik. RNAGEDRKN & & 2DM1ICE
WCHE LA IRETH B, B RERNAZ T A21EHZ D
DT v F U ABIRIZ X BIHBESNTTH 5N, DMIY Y A
EFNTORIFRERHO D &L RETIREMBBRLITbhiz,
T2 BERNAICL AT 54 ¥ v ZHIBKNT-oREZ P I
FTEMORBHEATEY, XV ¥ IV VFEAkLREDR
WP EF VI TEILESN TV D, i bhbh i v v
FURYYao v A7) —= v Ik W RBLA-n) 20w
AT Vi3, D BRI HIE W EGEA & U CBUERE i3 A
BAThbITwh, ENICHCTCY ¥ — M E AR E HMiT 514
PEORR R EPED SN THE Y. EWIFEDMI OB iHH##
FER (VAN LSy (-8

(B&FE]

19994 RIRRZFEFE

1999-2003F ABRAFEZEHMERR. ARELFERKE. BiEEMIRLRRCT
g

20075 KEAFAF R EFRAAN SEANTE BIREET

20074 OF IR9—KZ(KE) #HEZE BIARE

20125 RRAZFEZEERR SR ES

20135 KIRAZAZR EFROIZRR WEANE IR

20165 KEAFAZR EFRAFRN SEANZE B

20204 KIEAZERFR EFROFRH HEANZ BEARRRECED)

&t
RERNSHE. BEANEMNE - EEE. RRELEMIE

28

20145 RIRAFHERERME EHZEF)
2015  AMRAFRRERNE ERFERT)
20185 HAGELRIRE MHESHAME)
20204 BF#RPRE (FTHZE)

-
m

1
z

PN AN



BRPRAAEZ 25 61 &) (2021) 61 : S90

19 IINRIDAL 10 Jp

581980 ()K) 14:15~16:15 F08IZ(ELREEMEREE 1F Room E)

5-10-4 FRRESENIPSHllaZEE -
BB RIEL R DIESE

OV HA IF ti#™
HiE RS IR EE
R R

N PRTPR ) PR T AR

MR SN BEDRERR R, MR AR KR A K —

 REHERH IR, ! SO TPS MINLRR A

SRR BAF RGPS ML 2o 22 MEF VR ZME L., Wi
TEFRAT R RIS L L D L 328 & 5L T 5,
WP BAZ D W T D FABRFPSHIRBAF 78T 2 b0, #eiRE
FIVROREENRED SN TS, BRHIIBWTIE., 4L,
RO L SITMA. AHZANA ML RBEME % & OR5k
T2 SHED L Ve S HIT. BEMNITILIEE L DIz X 5
AAZANVA DV RAZEIZE Y HY 24T 5720, filst
RM) Y I ABERLIEFVRPBLETH b ARETIE,
TFERERE 720 5% USRI L U 22 5Lk 1. o5 S S A iPSHI
Ja7r & 3% 8 L 7= Wil 2 B A9 512 X ) HIAR %2 Frfiifk L.
PR R MMM E 3 IRITTHERE T 2R AT OVWTHH T 5.
HEARDM 2 B HESE R RV 5 C 0 BE. BIAE BIPSHN
EHOCABEOTHEE LTEIIND T VY 7 4 R Lo
WM & LT, Mifficikax bThE720. LR
OB EH ) L BIBEWEATH S, IHIT. TOEFN
BT — Bl PR B 2 L B i & BRI X %
LA (5 D 1 F648) DRLA A b4t 2 ML AuE, MR
fi & ARG &2 BB RIS 555 2 L S REIC 2 B
HERTOERBGOBBIZL D EVIEREZEBTES 2 L
T 2RICH B CTHIBCTE LD o AAZANA L AITE
LR OB Z BEICHIIL, 18RI ) DBEOE VIR
ORI & R OFTRE L TE W REELDH 5. N
AT, il B ORR T 2R B OREE AV VT A4
A=Y U ZICE YT 5RICOWT S BRI ) #lAa %
FRTD2TETDH 5o

]
718

N
z

G

(B3]

BBA0S9F IEREAFZEFEMBIFRZER RRRRRITHEE

A6 16 RREEI SR EARIES

Tl TE EIAESHET Y I — R R RRT RS —ERRE RS
Tl 3 F EEEE LR EERRNES

T 4 F IEREXZEZBMEIERZER R EARIBF

Fri 8 & *ﬁ{%ﬁﬁiﬂzﬁﬁ?{ﬁﬁ(NlH). EIEREER PR (NIDCR)

[ijesA=]

ER14F IBEREAFAEREAERSRE BRI —/
RuireR PR SEEM

TR19F IBEREAFAEREALRERE BRI —/
FuirefR PR BOZKIS

TA28F IEREAFAFFTEAMERERAE
Rt 242

m

EERREYI—/



BRPRARAES 45 61 &)U (2021) 61 : S91

URIDAL N Jp

581980 ()K) 14:15~16:15

F0IRB(EILRMEIFRE 1F &<H5)

Ai/) M E R DR R
B EX Fil
IEE =M

ZEREREREFRITISE
REARE (AR
NNKERZREL R
REPIRIZ

<hbLW>

R FED < /MIASHG 12, H Ch25E T b B3R 2 iK%
B ORFEME SNTE LML T 7 FHEEO RELRFHF T
L7zo BMROZEE L & HITHEIMEEHIE K L TEOBIKRN
AR PEW-TEFT LA, L, —FTHEEbE LD
WCHERZE. NI, 7 I a4 FILEEO 2725 TH
B L. TUINA =R 2 BAE O MERE S L
THRBEDPNTVE T, Ry VR I L TRPF/MILAIED
MRBIZOWT, AR T MO WFFER 13 2 BV L,
WG & WBHEDupdatelZ O W TRRA LTV & $ 3,

S-11-1 R\M&ERA —/N—E 21—
ORI R

FE S AGBR BRI e £ > & — Il Rl M

i CIZBIIR & SR 2503, MMM AT EL TWw 5
&, FORER Y AT MIMEERIE B VIR R FD. X
BIC, R ELMEZICIZEDY YREPFE LRV &
25, BRI D TR RHEEZ D, Ldio
T, WOBEHIE, [HNY v 8% DS N5 MM F
LF =YY AT A% L THIBIERSRY v 3 fiiicdkik s n
T, E51T, FAEZY V8T 4 v 7 RENH S 58
VAFALHRMEN, TAUINL =R EDVbYS [/
TR EDHAAVRIEINTWS . TH LI FLF—=T Y
AFAEHNLIZABDZ )T 5 ¥ A MAE) % BRE 112§
L2EEZONTBHBY, B/NLAHRRHERER TIC X ) mEm
BAME T 5 LA EMTHA DA LHMEESRTWES,

F 72, B/ IR 0L, BEAF oA Y A 7 IS 2 CThk 4
BRERMOBERNDBHEGTEHIENHALNELR-TWAS, Thb
B, Mk, Y - E, KIMAE — /NS QM EAER, I
BB % R 3 2 MR R o AT A, & L CREIBIREER &,
Beac W12 535. Zo—FlE LT, $EoohsrEm
W &AM E OB LRBRBH S 2 LY, Hilzkik
PEWME LTIHEHERTWS, S0XHIZ, BAGED2RIE
HWTH 57NN~ —F & MAEERAE DR TEE T,
& D ITHNAT OB 22 < LTI Y iz, A
B L OBAREOHIE % B8 L 7=/ RIIZE %2 RO b
5.

(B&FE]

19954 38
20034 38
20064 98

20084 2H
20134 48
20164 98

REPRFEFERZRS

RERZET (EF)

REZ 1 —7hH v RI)VKENESEF R RPN E RSP
8 (Kalaria®®)

RERFEFRAARHRRBRF BN

EfERSFRIAR T I —hEEARER
ENERSERIAR I —hisEARE R

-
m

i
z

PN



19

N
z

G

BRPRAHAES 25 61 &) (2021) 61 : S92

IIRIDAL 11
581980 ()K) 14:15~16:15

Jp
F0IRB(EILRMEIFRE 1F &<H5)

$-11-2 KEBEEREDERNEER

Ofkir
FLERERI L Y ¥ — bobThty s —

)

KBV 28 MR B ME A IR R TH ) . AR
RABERERR ED Y A 7 TH D, KINAEKREOfERNT-& L
Ty AZ R v ZIEMERE BRI FE e O s g
RIEREEOHMEDREIN TV D, FEEOMMRIME & T
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TRHRBOBKHTH 5. HEEMWMRIMFIZ. EICAHERE.
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CMI) R FVEIRZ. Z Mg AR R s S hT
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WHHATRIZE SN T WD, ADTREMNLIHALILTH 28
ABEZABDOER PSR DD, COFERIIEIWO FLF—
BHEORESH S LTwb, REWL FLIF— IBHECME
JEPREPEI e (perivascular drainage pathway) & 2771 ¥
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ZWEE (ALS/FTLD) I2BWCIEH S hTw 5B+ v 4
% 9 (membraneless organelle; MLO) JERK DML & 72 5 H 1
B, RNAZ & OE-AH 58 (liquid-liquid phase separation;
LLPS) WXHHL T, oAl z#i3 %, TDP43RFUS
7 EORNAB G HEAEIZLLPSIC & b 4 L TMLO%Z BIK
35—} T, ALS/FTLDWRE T3S AR L LTl IcE
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DL CEBND F Y87 B REFEATLTWDBE T EDUR
Sz, BIREWZ &I, 2OTaT 7Y — Afocild il
DOPEIRZ /R L. ZOHIHIZRAD23BE K Y 2V 5 VDR
— A EE (LLPS) 12X WAL Z Wt hote, %
o STOTUTT Y —AWIHTHRENLILE Y V8 E %
WHRLLETAHA, BRBIEAMLVAZEVELRZ)ERY—L
DAX—=T 7 R ERML, £oT, ZoTusr7
V— ABWNHETIZ. A PV RCHEIRT H7200 % V87 E
A= XY b ThHDBEZZ2BN5 (Yasuda, Tsuchiya,
et al. Nature 2020) .

—J DA LA, BIZIZATPL RV FICE - T
7TV =AM TAZ LR RMLTEY, 28X
F VPRGN R 7T TV — ADLLPSIZ BN 2 B4 ThH
HIENRBENT VD, AEHETEPE2ET 1 —R A ML
2R B2V THRMA L. 2 FF VKA R LLPS
oW Tilkim L72v,

(BSFE]

2003FLBEAF AL RELAAREUE T, B (FF) . HARMHRERY
RIS (PD) Z#ET2007F & W ERREERREZHZEAIZRS, 20135FR
REBEFROHRAEIS SRS, 2018F & U RREEALSIHRAED
BRETOY 1T b, NEHFERIRERANREHE [T E70 /
OY—hmHE<IEFFrZ1—-70V7 « 7] sEgitR. K¥ERERERLY
20FR—BULTCAEFFY - TOT7YV—LRICEI BWAICHE, 2013
FXBHPAEEFRZEE. 2014FBFEZREMEREZRE.,

$-12-5 7JUV—-LEMER-R
15 B I3 IRTI L TTDP-43
HERORMZS TRl
Oiid AEM. fk  JER.
REREREE, WF W i R
i KBBR8

TAR DNA-binding protein 43 (TDP-43) ®MiNaEE A ik
A P R A LA (ALS) 35 X OFRi 9 M BE 35 25 Y18 (FTLD)
DXSEI WP F R TH b BILOHZEETHME O
TDP-435 AMED TR ASBAR 8 (LLPS) (k352 &
AREENT VB A, TDPASDEEHNLLPSD X 9 &z H—0
BE K> TR 2R TH o e £ Ty A IITDP-
3DOBHEE G- T 2 ML NEF 2 FE T 5720, EGFPRlS
TDP-43 % % & W T BL T 5 B 28 Ml Ml ik & @R YEALS/
FTLDE N BT OWAHEH S 4 75 ) — % TTDP-
WBPAT ) ==V T VAT ABNLCAZ ) ==V
BT o720 ZOMEE. MUNMEBEAAE (MRP) ERNASH
HAHE (RBP) B TDPA3 L Lkt 5 2 L # Wik L7z, 72,
MRP & RBPIZZ N ZNM/INE ELLPS & W ) B 2 B % 4
L CTDP-A3D K42 5] E#2 2 L 720 MRPIKAEIY 2 TDP-43
BERIEIT 7)Y - —p—LERGHEL, T AV
b7 & F VALEEFE6 (HDAC6) (ZARAFE L 727 7)) Y — AJBIK
IR LETH o 720 — Ty MRPIKFER % TDP-434%%
BARIZLLPSHEH TH 5 1L6AFH VI F — VO EB & %
Fhahol. ThEZNBIIC, RBPARSIN & TDP-435k 4
KIZL6-~NFH ¥ I F —NIEZWETH - 7205 MM E TR
HDAC6IZ KA L e dr o 720 MMBPEALSIE TIE. A4 4
> RETDP-433 AR O 40 ZHDAC6 & S RAE L7225, FIJE
B L OPERARE AKRIIIRAE L Bh o7z, S 512, HDAC6
Btk B & OHDAC6REME M H ARAIH UALSEE HFHD S
R Eh, 2008 % 5%%EHI L ICTDPARMICE S 3 5
T EDIRBEENT, o T, THORLRD20DEE AN =
A 5% FRICHIHIS 2 2 &A%,z & TDP-438 £ R IE K
DOHEICEETHLEEZOND,

(B&FE]

20144 48 - 1R#E
BEERE RIBEFHZRM WESERZEOE B
20135118 - 20144 38
BEEXT RREFHRM RESERZEOE RS
20124 4R - 20134108
LR BRI ER Y9 — EF= 1 -0Vl
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Will new migraine medications save
migraine patients?

Chairs : Hisaka Igarashi
Headache Care Unit, Department of Internal
Medicine, Fujitsu Clinic

Makio Takahashi
Department of Neurology, Osaka Red Cross
Hospital

< Objective >

Migraine is a common disabling primary headache disorder
that is highly prevalent and imposes a significant burden
on patients, society, and the healthcare system, in many
parts of the world. The anti-CGRP receptor monoclonal
antibody (erenumab) and anti-CGRP monoclonal
antibodies such as fremanezumab, galcanezumab and
epitinezumab are newer drugs approved by the FDA in
2018 for prophylactic treatment of migraine.

The 5-HTIF receptor agonist (Lasmiditan) and oral
calcitonin gene-related peptide (CGRP) receptor
antagonists (ubrogepant) are also approved for acute
treatment of migraine by the FDA. Some of these new
drugs will be available in Japan in 2021. Neurologists
should know how the emergence of these drugs has
changed migraine management in the real world and it
is important to know whether patients are satisfied with
those treatments.

i AT

$-13-1 The disability of

migraine in Japan

O Toshihiko Shimizu

Department of Neurology, Keio University,
Japan

Migraine is a disorder that exhibits unilateral and pulsating pain
and is accompanied by nausea, vomiting, hypersensitivity and
photosensitivity. The degree of pain is moderate to severe, and
the daily activities of migraine patient are significantly affected.
The Global Burden of Diseases, Injuries, and Risk Factors study
identified migraine as one of the 10 most disabling medical
disorders in the world and the second leading cause of global
neurological disease burden.

The prevalence of migraine in Japan was reported to be 8.4%.
Furthermore, 74.2% of migraine people complained that migraine
headache impaired their daily activity significantly. It was
reported that migraine patients had significantly lower Health
related quality of life in the mental component summary score,
physical component summary score and role/social component
summary using the Short Form-12 health survey compared with
controls. However, it was revealed that 68% of migraine patients
do not absent from work or stop social activities in spite of such
severe impairment due to migraine.

Since migraine also affects work efficiency, economic loss due
to migraine is also being investigated, and it was estimated to
cost the Japanese economy, in lost productivity, US$ 3 billion
every year in 2005. Furthermore, migraine patients experienced
significantly higher absenteeism and presenteeism than controls.
It was also reported that patients with chronic migraine
experienced greater impairment and less productivity than those
with episodic migraine.

In addition, according to the recent study exploring
responsiveness to triptans, 44% of migraine patients were
classified as triptan insufficient responders, and they also
reported significantly greater impairment than triptan
insufficient responders in terms of economic productivity and
social activities. The disability of migraine disorder will be
explained in this symposium based on recent reports from Japan.

[Curriculum Vitae]

EDUCATIONAL AND DEGREES
M.D.: Keio University, School of Medicine 1990
DMSc: Keio University, Graduate School of Medicine 1995

TRAINING HISTORY

Resident in Internal Medicine and Neurology, Keio University 1990-1994
Instructor of Neurology, Keio University 1994-1999, 2002-2005

Instructor of Neurology, National Hospital Organization of Tokyo Medical center
2005-2006

Assistant Professor of Neurology, Keio University, 2006-2018

Occupational health physician at EBARA Corporation, 2018-

Part-time Lecturer, Keio University, 2018-

PROFESSIONAL CREDENTIALS

Licensure by the Japanese National Board Examination for Medical Practice 1990
Certification by the Japanese Board of Neurology 1994

Certification by the Japanese Board of Stroke, 2003

Certification by the Japanese Board of Internal medicine, 2004

Certification by the Japanese Board of Headache, 2005
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$-13-2  Will new migraine
medications save
migraine patients?

O Patricia Pozo-Rosich -
Headache Unit & Research Group, Vall Hebron University
Hospital & Vall Hebron Insitute of Research (VHIR),
Spain

The validation of CGRP as a therapeutic target and the
development of monoclonal antibody therapies targeting
CGRP represent an extraordinary opportunity for the field
of headache medicine.

The results from the phase III clinical trials of anti-CGRP
monoclonal antibodies with erenumab, galcanezumab,
fremanezumab and eptinezumab proved that they were
safe and efficacious for the preventive treatment for
migraine. Now we start to have real-world evidence which
confirms and improves these findings.

For patients, in addition to the possibility of markedly
improved quality of life for those that respond to the
new treatments, the introduction of migraine-specific
preventive therapies based on a solid foundation of science
is a heartening development. It is also an energizing
advance for clinicians, who are commonly frustrated by
treatment failure and poor patient adherence to current
migraine preventive therapies because of lack of efficacy
and adverse effects.

These treatments will "save" some migraine patients,
from the burden which the disease has on them. Clearly
however, the benefit is unequal, and it teaches us that anti-
CGRP antibodies are the first step to move us closer to
"precision medicine" for migraine, enabling specific therapy
for individual patients, and represent a transformational
tool toward improving the care of hundreds of millions of
migraine patients worldwide.

[Curriculum Vitae]

Patricia Pozo-Rosich MD PhD, is a specialist in Neurology. She is in charge
of the Headache and Craniofacial Pain Clinical Unit at the Vall d'Hebron
University Hospital in Barcelona, Spain; and the Principal Investigator of
the Headache Research Group at VHIR, which belongs to the Universitat
Autonoma of Barcelona (UAB).

She is a member of the Board of Trustees of the International Headache Society,
the European Headache Federation Council and the Scientific Advisory Board
of the Fundacion Lilly Spain and the Migraine Research Foundation.

She is the Editor for Headache for Revista de Neurologia, an Associate Editor
of Cephalalgia, Headache, Neurologia, Frontiers in Neurology and a member
of the Editorial Advisory Board of The Journal of Headache and Pain.

Dr. Pozo-Rosich's research focuses on better understanding the
pathophysiology of migraine from a multidisciplinary approach using genetics,
neuroimaging and electrophysiology. She has been awarded research grants
from the la Caixa Foundation, ISCIIl, ERANet Neuron, PERIS grant, FEDER, la
Mara(tjé TV3 Foundation, AGAUR, Mutual Medica and, the Migraine Research
Foundation.

She educates to improve the quality of life of patients suffering from headache
and helping reduce the stigma of migraine. She is the founder of www.
midolordecabeza.org.

$-13-3 Will new medications for acute
treatment of migraine exceed
triptans?

O Yoshiko Unno

Department of Stroke and Cerebrovascular Medicine,
Faculty of Medicine, Kyorin University, Japan

Triptans were a breakthrough drug, however there
are patients who cannot use triptans due to its
vasoconstriction effect. In addition, problems such as
migraine chronification, medication overuse headache, and
financial burden cannot be ignored.

Lasmiditan which are selective 5-HTI1F-Receptor
agonists had been approved by the FDA in 2019 for acute
treatment of migraine. Two single-dose phase III study
has shown the safety and efficacy of lasmiditan. Long-term
treatment with lasmiditan study has shown that lasmiditan
reduce migraine-related disability, including both work or
school absenteeism and presenteeism. Benefits maintained
through 12 months. Lasmiditan demonstrated comparable
efficacy in patients who reported a good or insufficient
response to prior triptan use. Moreover, there was no
difference in the efficacy of Lasmiditan for the patients
with or without cardiovascular risk factors, nor was there
a difference in treatment-emerged adverse events.

Research on the pathophysiology of migraine led to
discover that CGRP is a key neuropeptide involved in
pain signal during migraine attack. The class of small
molecule CGRP receptor antagonists are called "gepants'.
Phase III clinical trials have shown the safety, efficacy, and
tolerability of ubrogepant for acute treatment of migraine
attacks. Ubrogepant was approved for the acute treatment
of migraine with and without aura by the FDA in 2019.
Results for all three phase III clinical trials of rimegepant
for acute treatment of migraine were comparable
and confirmed the safety, efficacy, and tolerability of
rimegepant. Rimegepant was approved for the acute
treatment of migraine by the FDA in 2020. It is a notable
feature of gepants that frequent use does not cause
migraine chronification or medication overuse headache.

In any case, increasing treatment options based on
evidence will bring benefits to both migraineurs and our
society.

[Curriculum Vitae]

Dr. Yoshiko Unno is Associate Professor of Stroke and
Cerebrovascular Medicine, Faculty of Medicine, Kyorin University.
She graduated with MD in 1991 from Kitasato University, Faculty of
Medicine, where she received PhD in 1999. Her specialty is clinical
neurology, stroke and headache. She has a special interest for the
links between headache and stroke.
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S$-13-4 How should we
choose the treatment
of migraine?

O Noboru Imai

Department of Neurology, Japanese Red Cross Shizuoka
Hospital, Japan

'

The mainstay of migraine treatment is Pharmacologic
therapy which includes acute and preventive medications.
Non-pharmacologic therapies are used as adjuncts to
medication. Acute medications should be administered
early in the headache phase of an attack. The most widely
used acute medications for migraine are nonsteroidal
antiinflammatory drugs (NSAIDs). Triptans are
considered for moderate or severe attacks. Patients are
advised to switch from one oral triptan to another if three
migraine attacks have been treated without success.
If treatment with an oral triptan provides some but
inadequate pain relief, the combination of an oral triptan
with a NSAID can be recommended. Subcutaneous or nasal
sumatriptan is offered when a patient has had inadequate
pain relief from oral triptans. In the near future, new
drugs, such as gepants and ditans, will be used when
NSAIDs and triptans are ineffective, have unacceptable
side-effect profiles, or are contraindicated. Migraine is
a recurrent disorder, and long-term management may
require preventive treatment. Preventive treatment is
generally recommended for patients who have at least two
migraine days per month and whose lives are adversely
affected despite therapy. The most widely used drug
classes are antihypertensive agents, antidepressant agents,
anticonvulsant agents, and calcium-channel blockers. New
mechanism-based preventive therapies have recently
been introduced. These include four injectable monoclonal
antibodies targeting CGRP or its receptor, which all have
documented effectiveness in randomized trials for the
preventive treatment of episodic and chronic migraine.
These drugs have a rapid onset of effect and result in
few adverse events, the most common being injection-
site reactions, such as erythema and pain. These drugs
have also proved beneficial in patients who do not have a
response to other classes of preventive medications.

[Curriculum Vitae]

Professional experience:
2008-Present: Director of Department of Neurology, Japanese Red
Cross Shizuoka Hospital

2001-2008 : Assistant Director of Department of Neurology, Japanese
Red Cross Shizuoka Hospital

1995-2

001: Manager of Department of Neurology, Shimizu Municipal Hospital

1988-1995 Residency & Fellowship: Kitasato University, Neurology

Major Membership in academic societies and affiliation:

*The president of The 49th Japanese Headache Society Meeting

*The International Headache Society: Board Certificate of Headache
Master

*The Japanese Headache Society: Board Certified Headache specialist
*The Japanese Society of Internal Medicine: Fellow of the Japanese
Society of Internal Medicine

*The Japanese Society of Neurology: Board Certified Neurologist

*The Japanese Stroke Society: Board Certified stroke specialist
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552k, AN EZ2TAEBOIEHFRTHIZ VIO
DEDTHE. I THARBRHIREROARFI-RALTO
9% & dh, mime LA REIZEAL, BB TIILIEL
BHALNLBDTHA. IZHMWHT, ZhITHRERDOY
VRV LETIE, BEAEWDNIZ LR ol Th
F—2l2iE, HHPRONTBY, ZOMEDHRALD L2
DEEZOLND.

La»L, &Z~%T, 20184 IZMDS (International
Parkinson and Movement Disorder Society) #*&#i7:7%d&
WD ARSI, 201948121, RIZ Y MDSH 5, ARfE
IR 53 5 1 (MMEHY BT Z 5D) DReviewdsHi &
NTWa. E5HIT2019%E 6 Ai2i3, b EICB W TAREHR
HRAZH 2 MRA A T EMGE S I EH (MRgFUS) 23R ik
MERoTWD, ABEIREKICHT 2EH#E, ChITo
PIRIGHECH 2, DBSZ G & L @Ml 512k
MRgFUS & #IRPe Ak 2, A WhRENFER, Thzh
DHHONE, W2 ML TB2 LTI R SR,

etk - HASENL - BRAEMIRES RN A &

S-14-1 FEEMIREL -Overview-

Ol Atk
W FSE R PR

RN 2 22T 5 BEDOTLRT, 2523 KDILZVD
DOD—DTH%. HTHARENIREK (ET:Essential tremor)
X, ROBUEFEL, TOAMFPIZ-BAITD01~15%,
65 LA LI B &, 4~20% & 2 bD THIENEHWEETDH
5. ZHWMOTZORBERHHROMIENEA TS LTV
B,

20184E1ZMDS (International Parkinson and Movement
Disorder Society) %O #7272 IREO;FAFHER IS N, 2019
AEIZIE, R YMDSH S, ETISH T %iEHE (WL GH %
Z) OReviewH G S Twab. 20194 6 J112ik, MRY
4 FTHEFBEIkEH (MRgFUS) 2SET O & L THGE
MAE%oTwd. ETICH T ML, ZhE TOWNIRIGH
2z, DBSZUh® & LT, & 5I12IdMRgFUS
EBIEAH Z T 5.

AT, ETORE, B, S & HHRICO W TEEE
5.

(ESFE]

1980F BEERIAFEFEIEE

1980 BREEZAZEFHARZHEAR

1984%F BRERIAFEFEARZHE GEAT)BIF

1997% EifERSEREY Y — MR MERHRE =R
A%} INMESRP ER (HE)

2003%F BOEMIIAFAZ HERTZ LRIR

2009 [KEAZFXZFhHE BiiEARZ £2IR

2013% LEMILEMRRE B#RF EERR

20205 ILhEESHEE AR

e

HERHZE REE, HEARSPIE, BEE, SFENSHREEERS, &F
PIEEEABRZ S MHELIPIHEEA)

BRERZx (FHE, E8E)

BAERZS (FME, B8k, ES, FHEZRSE, REE8)

BARZPZR (FPIE) BHASEREFS

BAFAEFR (FPIE, 58E) BASEEEYR (WHRE)
BA7 7 1LY AR (FME) HAEFEZR (FPIE, E8E)
BARREZS (FFIE) Movement Disorders Society, Japan

Movement Disorders Society American Stroke Association
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$-14-2 AERIHREDRRE & B2k

Ofels ity
SSTOR 152 TRRAEE PR35 0

ARBHEIREIZ R D L2 WAEEDTH 0 . S TlEk4.5%
CHOND L) LD H L. ARRBMEREK & X, EEETA
B B AR VA O MR L 2 D3, W L TR LR B
L OBERFICHBIT 2D LHEREEZEZ SN TV, T0O%
Wi L HE X W Tl 7% <L BRRFT AL AR B O BRI X b 321
ENBHDOD RSP ID L WAREET L Db T,
ZUE. BRI O AT A BRI IRIR OB 56 R0 B 2 X 4
U—R A, YR =T EEENPRELRS G, %D
B T IRAINC TR DA O MBI A S Th v
EXHBIOEEZONS, T2, REOBEHEIFZ-E ) L
uifriZwaste basketWICARBHIRIR L s s 2 L
LVl EZLNS,

20184121, EBR S —F v Lo - B RE B  2 (MDS)
2 HIRER D45 H D Consensus Statement 3R E N7z, 2D
Consensus Statement ClE. ARTEM:IREE (0 LB o BhERER
iR, SELL ML TH Y., B S T e E ORIk D
o2 dHY, oMz RoLvdoL Sh, ki
PEIREE R B R B ORIk & RIS hTwb, 72, &
D ZF Do B w2 B3 2 AREMIRIKIE. essential
tremor plus& W9 ZHi &1 Sz, Z Dessential tremor
plusid, MOMFEEBIZ L 2RKEZZ L FLTREYRD Y.
GEmLELRMETH S ),
COXH)BHEFRDD & ARBUIRE OB IR OREED 55
e, BHBHPEETDH ). 072D A48
MAEZMZ A ENAEHTH S, RETHIIE, IRKOHRE
b LI RE O T2 00E T LS, RIEWIREO
MBI RZAHTH ) ~FHETEVITHEEDIZEZ ST
%o AT, MHEROBEESHE LTV 2D TE VD
EVIHHRDPE L ALNE LI IZHR>TWh,

A, RBEIREOZWIAHE N 2EN OB L. HBICD
WCTOREDHIRLE AT 5o

(B&EE]
1990F BEMUAFEFIEE ROFWRIRI21=7LITVH
1992 RRAZEZEHERTIAD

1995 ~1999F RRAFAFREFRIMARBGEEZERIELRE
20014~2003%F bOYKKZEMOY DT R VRRER

2003F RERAZFAFHREZRAXHAAMRIBFENF

2014 JLEXRFEFEHEARIEN

20165 JLERZEFEMENTIEZRELIR

2017%F REAFEZEDMNGREETF MR HEARI D TR (538)

BrmEPs  KEE(011F58~) HFE(2020%68~)
BAEN—F Y ViR - BEEEREFS (MDSJ))

1B (B13%) (2019578 ~)

MDSAQS Treasurer elect (2019.9~)
BABRFRERERESYS TS - EE (20055F108~)

12 (20178108~
HARESZR STEES (2018548 ~)

BEsREEER %8 (20174108~)

BAREERES EES(2019688~) 2= (2020598~)
BEeRREFs  ({HE (2019F108~)

BAERRAEER P58 (20195108 ~)

Deputy Editor (2020.1~)

Brain stimulation

5-14-3 REMHREOFEMEE

Omfll At
IMTESRE ¥ 5 — BAEAR

ARREPEIRIR O FAE B E 2 A B R i bk s
TBY, BRITHRED D S NFEAR, ERZHEA S
HIEHHRE L THOOLNRTWZOPBIRTDH 5. HEHIKBO
WL, BEOHETHHINSGZ LA LW, T4bE, H
AR AT TN L WIEHICIIRBBEOA L L,
KA T B P55 1 TR 24T ) EROR IR U T,
THEICT L LD DD, AFTIE, 2011E5HITHHES
e TREER RN - ARBYRIRE ] (W4E © B AR HE
KBHRITSHER BB R) BB EZED VLDl R 5.

HARM 3k & LT, HBRBIHHIEW23T v ¥
LGRS T b EF U A - LRLVDOFHWIE
W, SEWE IO ST ) u— NV ERTAPAEKTY IR
YOAIT, MEOMPIZIZIERETHAL I EIREINTY
5. AFTHIEESNTOF ) u—ix, KETEHBENT
% it i — B B BGRER T A Rk 3T S T B BT 3R
T, AREBPEIREIS L CRBGET 24 LT 2 HE—03EH T
Hb. 7T u—LlolBRBbEINTBY, 7
077 u—EEEOIREHARREZ R L TWD. KHH
TIE A EPEG SNV, BERIELITA»ASRE
EHHTAILICEoT, XVEEMREHONLZLAN
H5H. NWIREIZEIEOHER - TEMOLEITIE, KV Y X
AHFIFAIREDP G SN2 b H 5. 20194EMovement
Diorderi 1248 3R ¥ L 72MDS Evidence-based review of
treatments for essential tremor Cl&, HWHP: (WIkEE) &
LcFurs/u—), FYIFVIZMAT, bPEIT<—
b (>200mg/ H) A3clinically useful& 3 & TW5—F T,
EHRAEE A BBEFEOYE M I TV S,

ARREPEIREE OIRW I E E 2 DBy E LT, S/ (gl
Wk, NuvTag, VFo A, B0k, kMR L)
ORVER, 7N 3= VARIEE, 57 =4 ¥ OBFRIUR &R
W2 F5E L9 AN U2 R igtkicon, +4
BRRGET L BRIV L TH B, FOIEINIT, BEBEFERH
TADAIREE ZORBKER EPURERIEH 2% 2 5 b EH D
HIEOFHIZONT SR T 2L EN D 5.

(B&FE]

1989538 BERASESHESHIEE

1993637 BECSRSRESMAHBLREET. WA

1006480 BRASESEHmAIREE

2000287~2001530 XBEENGAR (51 7 ALESH 7
) 99—

2005448  BEIAS SHATE S O R MR T R A PO 5P

2000578  BEASE S BRI R A S PR 4 e

2010548  BEASE S EER = R ENF = AT S

2017568 EAREBISTER S —DREE (RERE)

202048 1R

il

HAEREZR, BAERaEYS, BAERRZS, BARRZE, BFEF
E¥R, HABEHRY R, BANEDFR, HAU/N\EUF—Y 3 VREER,
BASMEFZS, BAMKRERR Y NU—J2%, BARREREEZR,
BHABRRBEREZR, BALIZIVER, BREREIZR
International Headache Society, American Headache Society,
American Heart Association, American Academy of Neurology,
Fh
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S-14-4 FEMREICKT S50
BEDRRESEDRE

OFEM %
SRR SRR IR RS

e s

P/

SRR O A REVEIRWR I LT S A IR SR
i (DBS) ZHub & L@t FERA b T &7z, 2019
E6H X YMRIZ A R FERBEEGR (FUS) 23MRBUNGR S
. MR TS & 2 REEERE (RF) & & dic, BUEAR
T BB F R IS T ERR T Y 7 b L2D2dH 5. DBS
IR/ O MR T et E <L RIBGAERE T X D R
DT 2 52 LTy BEEIRETIRY A7 ORWIFAIICS T
Tu—F P TH Do — BN REREEN & 2 2 BRBE N
FIA% (VIM) W2z IO F IR (PSA) b iAHEEIIC
52L& T WRERIPHIRY R DA 5 A BN LT DRI RS
WFTEX %, EHICDBSOFNA ZF T OBETHRHHE
ATH Y o BEEERAL o [ R B2 d s A Ik 2 b 72
52 LT, BMEMZMZODOBHII R L BARAERHTE 2 X
I oTee —Hy EMWHTHIC X ZRFIZEEEMICL Y
IR R RN B CHERTE 2 b oo, kNI
XBEMEMPELD S EBBESNTE L, LEALRED
AL O FMEAM ., & ) D EFEEMRIC X % 5 —
I a4 v FEMAmE L & TR ORI L T,
DBSE I W EAVRENT WS, EHICFUSTIZ =K
T ICEE SR D BEE R 24T 2 5 T LA HEL o> TV B,
FUSTIZIHZF S ®EAMECRER] Tl B OE R W kT
H O A& OREGNC & - THEERFESEE & HHIE D S &) [HE
BdHbo PMPHICEHL Tk @i PR T b /N E
MALSRIC X D I OMERFEZITH 2 LA TE, JHETD
WP MNERILSRET -V FRY Y F—FEER B, TD—
JT RIFFEMRIC X A0 7 — 7 7 4 v 7 ORE LI L
LTBY., T v VEREHWI NS 2 574 %
W72 VIMZ & 80 2B O RE ST 25 &5 2k h oo
HBo AT TIZ. AIBLTHODBS. RF. FUSOHEHEDILIR
ERATHELEDIT, SHOBEIIOVTHENRS,

(BSEE]

1998%3R MILAFEFERESE

19985  EUAFEZEHIERGIESNE

1998F  HARRLSHRHHRABENAR

20014 FELIAFEFBHGENE EENRRENRTIL—2)

2004  BHTBUEANEIRRREE BETANA - SEEREY -

2005  MAFETS - BPHMERRENGEAT &8

2008%F  MEAFEFE - wPEMERRRSENT B

20145 University of California, San Francisco, Stereotactic and Functional
Neurosurgery 8%

2017  BEEAmiE eBCi1-0EFab—vaveysy— &V9-K

20208  RREIMSERERBEENN ER

OBFINE
RRERIRBESRY

OBPIESHEE
BABHHEN R FEEPIE - 58k
BAEN - NN P RRMEER
BATADAESEIIE - 59E

OELFBZER
HEEZABAREARZS
BAEN - BN RER FRE
BAZ1-0FEFab—-vavEs FE8
BAN-FV Y Ui%  BEHREREZR
BATADAER

BATAhANRZES

$-14-5 FERMHREICIT T SMR
A4 R FERBE R GE

O&lE 2N KA &%
JEIY WS DE O RIEE,

4
TR W

N 3 N R A B ] UL S TS N ] /73N
et Aesmke SR

CHEATREFHE R IRAEFHE,

R FBERERE SR

RREVEIREE 2 78— F > VW 7 & CHRALPUNE R G TE 0%
BIZHT BEAE LTHY~F A4 7. WP, mE %
BB, R (DBS) % & O MR A LR
T &M, A, REFZMRA A F FEABEEFREHE (DT
MRgFUS) 256 1) G HERI L LCThlib - 72,

FEARBEE 2 O WER L, L TH LD OTR L, B
EHo@BEkinREFOMTHBE AWK ST X D 19504ER1C
AASN TS, TN PRSI R E R HEL & v
) R E WA OBER R RN E R EoRMET, B
RIS SN B ICES e olze SRODFEERIL
#47-InSighteckt: (4 2 5 L)) DExablate Neuro™ &, Edison
Award& BB % E5 % OMMRESIFICKE 4 2287 b
b6 Lz ATH20I34 L D HKEA S, HIRRER,
HHZEZRET, ARMEIRRICIZ20194E6H X ), HS—Fv Y
UHIICIZ20204E9 1 & D ARBGER] & 2> T B,
MRgFUSIZ1024 D T L X ¥ F 27zl Ay b HI%EE %
BEOFRICIY F1F, ZOEETEMRIFIZASTH bW,
FHIVL A Y D RSN TR S M2 A L, ER S
LI ETHERTANF—ZHAIANF—ITEBRT 5, R
55~60CHLIZIET 2 BRI & D IAHEZAT I AN LTk, i
Bo[#ER DA, ILEEMZRRRICE Y., ¥l r
BN 2 S AR IS 2 O 2B 5 [drug delivery | @
BN HIEAIET > T D,

A BEHTYE T VA RV RN VS 8 2 R T R BEAUAE (Vim)
NOMRgFUSO &4V L ARIEICE LTk, 3 TITifEA1t
SRS ik b AR T S TB ) (NEJM 2016) « AFT
SR T ER % PSR IR T b, FRErDOH
B AR OBRIR E B OBEOYUEIRDONT VWS, 2D
F—yRABH LI, TOFHEERIN TS E LI B
KONFHIERIHL LRBIDP L VWE SN HOD, TORE
PRI LCOMET 5, T TICABEL > STENRHEL, B
WIERED B S22 % » o2 H 5MRgFUSO M E % overview
L. ARBEEPARBHIREOEHE LT, X VRET, L&k
T BRI D — BRI & o TV 2 E 2 L2V,

(B&FE]

1991 FABRAFEFEBERLE, KFRAFEZFERIESE 1 ARIRERIRE 7 )L —
TAE#%. KIRFIGRIETHER. EifgiResm 9 —RRINmELRrIL o
TV b KRR EIRRER . ABRAZEF T BRI R RREREE
# (2005FEFEL) . MEMIIEREY Y —hRMERREGEANERS
ZEHEC2007F LW HBERAALY It HRIERSENTIEIR. 2015F~
gk (RZtrVy—K BRARZEEYI—R). 2017F~KRHIIK
FIRREIR

~EFEEEE~

HRAMEME/AEEE AREME/IESE EFRESME/IESE (G1E
8) RFEDEPIE (TEE) REERmERAESME UN\EUT—Y3
VREE RNy IPATEE RRESRPSTEE
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F072B(EILREPEMESEE 1F Room D)

RAEUVEER ! 704 F—2 ADEHAEZE
LBFEDES

ER:HES R#
IS vl

EMNAZEZEMAREAR, UD
YT - BRFEAR

BEARARFE ARt A ZR Bl
R

<hbWw>

7304 F=Y ADOFHEEET 2 H72 G IHEI LR 4
LRI EN TS, ATTR7 304 F— Y 22T ATTR
DA AL R T TR R T HRB AN L LB R 3%
(siRNA#K), AL7 I 04 F— ¥ 20T LM 501
LR, ZORRBIZIHEE Ly, FFBAHECHET -2
7 I 04 F—3 255 2 HHE IS o B BB T LT
B BUERHRLEOM B A R R 23 2 IGESE B
WCHRERREE G522 LIFRET 5. ThODOHEREZT
T4 F—3 ZOHMC X D mORIRIRFTE 5205 K
ORMBW DB LRI E DL BV ARY VY RYY AT,
7 304 F—=YRICHT 2 LM L RBoay &
BB LTIEL .

5-15-1 HimEDOFREEIREEC
BOCATTRZ =04 R—
Y ZADSFHAEZHR

OBk R

MK BAREDIRL, ) v~ F - IR

FREFREER L — AT DR3.8%IZ7D 5N 2 HE D E W
B = 2 —a N F—Th 5. TRITERTEZ 2T 5 L%
BORRE) I, Rk BaE, BiRm, M) <5, $ra
4 F—=3 R, (LIRSS, %, 28z 7= =72,
HURBRBEREAC T,  HORIBARRE TSR, )|, 73 uAf F—
YABEDVPANMSNT W=D, £ OBFIIERIFETE %
WHRRE TS o 72, AR, TRUE BN 2 20 72 R TR
FIEMGEREBE O A 5, FeitE & B S = BF DF30%
WCPREMTNOBAERATTRY I 04 FOWLENRRD S
N, (R & TR 20 LGN 7T 5 2 &5 &
oz,

¥EMATTRY I 04 F—3 1%, 58RI OA%, OEM
B7e EOLIERD ARATEH ENT V7228, AEMFRREIRE L
TIEFHIEEEREDSRDZ VI EDRW LN o TS, &
5, THESBIRUN 2 217 72 56,032\ & 4E# - PEpl 2~ v F
&+ 7zgeneral population® Ik — b 2K L2 A, T
MBI REDO7 I 04 F—Y ARBIED Y A2 (N F—

FE12.12, 95%15HIX M4.37-33.60) (B § % 2 & 23Hiis &
NTW5, BEBATTRT 384 F— Y 212BWTH FHRES
IEMEREDSSERICAPE L, FRATREGERE %2 80 L THh O ARIEAD
ZHENL T TICHIEZELZEWIREDL DS, BRI
BL T, #EEMIce LTk, TTRMBEAKRZE/LETH S
777 IVRAEBRERTHB8F VT ¥ OAMEATEN &
n, BBIGREhTws, BAERICELTE, #7733V R
DOARNMEAFEN S N20194E @IS B M S iz, 3, A
F T Vip EOBKBIEEO FEIHRRAHEITT LT 5.

oL RRWoOF T, FREMEGEEBEHAET S
ATTR7 304 F—3Y A Z EMICHBHIT 2 HEEIN N -
TWwb, FREEGERZICBIISBATTRT I 0l F—¥
ADBWOFE A, FHE BB OB ko L%
EREL, arT—Vy FREOATLHILTHL. TarT—1 Y
FgEcr7Iaf FEETHIE, PITTRIUAZ H w2
Rt 247w, ATTR7 I 04 FTHHZ L ZAMT 5.
ATTR7 I u4 FEETHIE, TTRERETHAEZ FEHE L
BIEVEP I AR 2R T 5. RIS, WARIATTRTY I 24
F— Y 23 E#H Dcommon disease ThH B A5, 1 FEAED
BEPRENTHL I EITHEBRPLETHS.

(B EE]
19915 EMAFEREH EFRRE

1998%F EMAFARFRE EFHREHET

1999F RREMEHEFZNWSHIR 5 TEYHRI HRE
20015 (SMAZEZE BEEARE, UoYTF - BEFAR BIF
20024 RERZU AR postdoctoral fellow

20055 (SMAZEZFE BiE@EAE, UoYTF - BERAR 3B
2006£F (EMAFEFEBMIERLT BETF2EEE AR

2013F (EMAZESE Ba@nE, UovTF - BREAE ERR
%_(31%52 EMAZERE BigEAR, UITF -BRRAR 58 1]
o ol (O
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FO7EELIRBERS

S$-15-2 L7 =04R—YADE
HRSZCHAR & RETOE
O =

JEEWE SRR E PR DRBRE R

73IuA F= & B HELVWERBEwbhS, 731
4 PRI R RLT I a4l F—3 21, FHRICESS
5720, BEHOBREMEIZE WAL MEREBEICE > THRRA
HINPLTVIRBR, TOHBHO—D2L LT, BHOMEIC
BB IZVPERPEH IR T ERRITFo
5o LL. A, 07 304 F—3Y ZAOWEZH ORI
HEZLL, "Tc¥a) VB F 7NV 74—t wvnolzik
EMREY Y T4 DB L. AR < BEICZR A EEC

o T&7z, 2F 0. [KIEZFEI JE VIS Z2 XD
HETHY . ZORONRAOPIUTIEFHEICH <2 & THP»
EZHITE %, RUBHCTHONE AU Yy MIEKEL, b
YAHALF UM (ATTR) L7 304 F—=2 2BV TH,
AL7 304 F—=3YZ2I2BWVWTH, BREOBEEMATEY &
WIEBIREEONA Z ERASN TV S,

oY YBY UF I 74 =LY, ATTRLT I B
4 F—=Y ZOBWHEBNIIARIBTHHE WML TBY., b
FTHVEERTH 5 H-IEEATTR (ATTRY) WhW 5 5
73I04 FRY=Za2—a/8F— (FAP) OZKH 2 TW
%o AIEOATTRvIE, MFAERTEADOValZ0MetZ A5 D
Z iz, TNFE THRRARHE S HFRE RO KR E O
TEIDHID ., NEDOBMICESL Z LB KINZ o7 L
L. HAZETEZ  ®IEVal30MetZBARIhTHEY,
PCIEOERE R E T2 8 R L CHEEL. HREBEDY
BUH7br—ABWMATETWD, ATTRVIZARAEIR &
DERDAET BIETH B 7250, AkENEL & IEBR B NELAS
9 & LB LA D iR ORERA T Z,

AR TIX. 202043 H IS WAL T7 I v F—=Y 2%
WAL B4 V2o nT, REIBHO 70— & BB
DWT, YBETOMME BT 2 THFL L 72\,

(B%FE]

2002 BERBAFEFIBEE

2002 EBEZRPAZREARITHMEE

2003 EFRTFRTERSEAR

2004 BEZPAFAZRETFRE (BRIJAHNZFR)

2008 {BLEREET P (EFEL)

2008 EBEZRIAFEFIBERBARIZHEZE

2008 {REARIGERGTEREEAR

2010 RRAFAFRESIGHAT HEFHE HLWES

2011 BAEMRERFRIHZE (PD)

2013 BEZPAFEFIE L’,—T-%ZE IRESRIRZRES (PD)

2014 BEZBPAZEFBFHEEREZVI— BIH

2015 BEZPAFEFHERBZAR B

2016 EBEZPAFZEFIBERSAR 1HIHEM

SRR IR (BN ERREDRIE ZH ST IREDEIEE

4 & BEREDERER ] PRIMETRZ A k&

2017 E%ﬂﬁﬁ%%iﬁ'&ﬁ%\%ﬁ%ﬁﬁﬁ$¥ [7=04 R—YRICET B
REHZT] HERZS

2019 BEZBAZERY Bffﬁia%a?ﬂﬂ SEERT (M)
BAEREF 0T S04 R—Y XBEAA RS+ VEREHIR

2020 BEFHRIAEH A RESBERITRSBE 704 R—Y X (BT B
REHA RS IEE

$-15-3 ATTR7” =0+ F—YRI(C
X9 BaEDES & RE

O=K *F
L ESR T SR

ATTR7 I uA4 F—¥ RI2i& bF Y A% A L F ¥ (transthyretin:
TTR) O#ETFERICL 2 #EEATTR (amyloidogenic TTR
variant: ATTRv) 7304 F—Y 2L, BETERICE STMERC
PEORAET HEFAERMATTR (ATTRW) 7 I 04 F—3 AdH 5,

TTRIE. FHFIE. HRAEEG R L. IR E» S A SN S
A M 25T ATTROI0% UL LIEHFIECHAEINL T Ehb,
ATTRv7 304 F—=Y 213 bH# L LTHFBHTDRTE
720 MFERIC X » Tl 2 HERBTTRIZHER 2MHA L, WO
TN, BERE - G THIEET 2 2 LATE S, 19904F LLFE
ORI205: 1 FRBRHE L AR B EOP O TH o720 —TF —
OIEBNB VT, B S NI S A ST 2B ARTTRICH
K327 IuA FAOKEHUCIEE L) 2 FBRARALRD 2 2
ERMOENTWD, FRIFBMICL - TRIWAS LIEFIZB VT
X IR L IR DB E SN A ERBTTRIC L - T,
W7 3a4 F=3 2 (HEh - FREOMFARE. REPB . Rk
7304 K=Y A (BB 5 Rk, — o sRe R, i )
PEL, BRNEEL R>TWh,

TTRMBARZELANE, 7 I 04 PR OHEEMTHHTTR
WD b BRENORMEZ HET2EMTHL, ¥ 77 IV
ATTRvVT I 04 F— ¥ 2 ORMEHREREE 3 2 AT PR R ot
AN, 01MEICAHTRAENZ, 77 I Y AIRATTRWLT
304 F=Y 2% GHATTRIL 7 I 04 F—Y 2T 5 FHY
FREARD SN, 20194 IS RE BN S 7z,

JEAE, WIS DZERM B & OB AEMTTRELER ) v 7 ¥ v F
AHMEIETSH HSIRNAB L FASOZ WV s FH A LYy vy
FRIEDPTE SN ze WA & B, TTROMARE 2 ZHINLT &
B, HPOMATZ LD D VIFBIESE2 2 LARENTZ, SIRNA
ETHDHNF YT ViE, 20194EARBTATTRVT I 04 K=Y AL
WLUTKRAINze ATTRWt7 304 F—Y AR LTH, BEEE
JEEH DR RBRAHE D ShT w5,

BBEREOBBIZLYATTRT 304 F— Y ZADHEIEKE
BL72A W7 Iuf F=Y 2, BKET I 4 F—=3Y 2122w T
DA BERERI R SBROBEL LThFonhsb, Tz, BHFED
BIFCRILE L7 I 04 FRBEEShRwin, Ko RSk
Lo L EBHIZ, TIUL FTL—A—ORENLTFNL,

(B EE]

THIME 38 AAZEZBESHEE

TH4E 48 RAAZEZENERR BENHTEE
156 48 EufAmE PHEE

THISEI08  AAMUSATRRY WHHEE
165 48 HEREALEARRE: BENTER

THI8E 4 EAATATRESHABAT

TH2E 35 BLET

Trg228 15 @ﬁﬁﬁ#&t SEABERR MENRNES
T22E108  EAAFES BBﬁEF i ?$¥%Wﬂ[ﬁ

Tpy235E 48 pnlvers%of Porto (Foreign researcher)
TRp25E 18 EEZKX;L ;DBM‘JJ%F It MEARNES

Tr25E 48 ElEBE .

Th26% 48 E§$7K$k%ﬁ§unﬂ—7—ﬁﬁnnﬁ BEAHZDE BH
o 25 7R BRAKERR B0

Fﬁ, HA
Elzts?ﬁl‘f"““A
EI$9HEH¢%‘
=R

Internat|onal Society of Amyloidosis
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20 S-15-4 AL7=04 R—y 202 3
H HASSHR & RAmEE

Ok T3
BRTAT B0 N 3 1 9 B Al 1 B SO i 1
CIE#EY 7 — I R

AL7 304 F—Y R IEREREMRIC X D EAESh D B
u—rWEsa 7Y v (MER) BHICHET 527 IvS K
BNV H OIS L. BEOREREE & 23 5R
THbo L B - ML - B - KA - BHAR R LRk A
LIEEHCILAE L. SR RBHRERE R T 5, PHEZRET S
DRFLIHETH Y. BATHLT I 04 F—3¥ 20 FHIEPE
LD TARTH %o Tz, AT OIS TIIIEERREE D 72
DT RBRERIMTZ BN LEBE V., DD RBNIAREZ
DWW LI ERIET A2 LR TFROGBICEETH 5,
RIED BN, BEORHEERAEIR, BRI R S A% 5D
CEDOIHTE Do AEIHERN BT AAZLWEMTH, #
B OWEANTHERED D O 10> % B TV 2 B 61 o 9 g
MNALNIEERAIEL R Z GO BEEITH) 2 &8
BHIZBWICEETH 5o OHE TIIIEREEROLALERR
Bk, PR VTOEAPAROND, FHREICE HEAR
R4 70— CIERER, BARREEIC X 2RV RIIE, i
BT VAV RRAT 75 —EHMO FREIARELZBEDE S, A
IE & BE D A, LY - R OO SR A T VTN A LT b e 8
(FLC) DMEZTT) o £ 72 PICO LRI I 0 F—
AL DENMIHHEMTD B0 BWITILILA IR O BLAH
BRI T, RIS LAY IERE R W 5 | A4 e =e 1S /1N e
WRAEMA T b5,
AIEDEFIET IS FOH LIZHRLHFLCERAIWCKT S
., MBREEO#ETEZIEDL I EICH b, HEEMIMEBHT
TS RSN FEHE 2 3 72 3 ) C IR e & L CEMS
N DD, EIIEBNIZ20%LL T2 & &% %, BHIIEESH TIX
MD (MEL - DEX) 2SEEH#ERyiEHE & LR FEfish T & 72,
L2l EEERLVTYIT (B) 2 GL LI A VAL L i
ENTHD, HE3MRETBMDIEMD X Y ML 21928 5h 3.
HAERTHEIIMDE YR T, 7. BCD (B, CPM,
DEX) 12$iCD38bifk (daratumumab : D) Zhii 2 72D-BCDIZ
CR. =VGPRZ*., FHEEHEMEALLFVTNIBCDE Y #
NTw7z (ANDROMEDARER) . Z D& L ) DI
RAHGENTH B, T2, BT I 04 Pk (CAEL-101)
BI%E b AT TH %,

AL7 I 04 F—Y 20EBIFAEISHESLTEY., Thb
DHEHOBEE ZT 2 TR BRI X 2 LR HE T
5o

(B%FE]

19774 38 REMTIIEHAZEZEESE

1984% 38 REMIIERAFAZREZNAFUET

1984 48 FEFIEMAZEZLEF (RREEES)

1985 78 XKERO—YT9UVITHARERARE

19874108 REAIIEMAZEZLEF GEZRH)

1995 48 REFIIERAFEFEREN =A%)

20065 4R FEFEIEMAZAFREFRZHHALN (MR - BEARE)

2009 4R #H=RRFHFERERR - MRAEEE

20174 48 %ﬁﬁﬂ;ﬁéﬂﬁE?E&Eﬁﬁ?&i&ﬁ%ﬁ%ﬁiﬁ%DEE
VI—k

N
z
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HERAF AR EFERIEE  update

EBE :TSH EIE S0ENASISERSHER
=R 2 EIRREES EERIRRRR
<hbwn>

FEFFRFIR DO VY ¥ — MPER ORI EIMHKR TV S, JEigX
PR - JCFAEBERE (FXTAS). A% B AR, TRIE
PHE I I A X F — R EIREVWERBETRD SR TWS, Th
5 OB T, PR UMD BT % &L a0 iEeC
WA EAR RO ERTWwE, AV U RYYLTIE,
FRA% N ARG & IERIEREI O Y ¥ — MR & LT
BB T D B NI X IR - CFAEREE (FXTAS). HRIF
VMR I A8 F —% L ) HIF, ZOBKHEGE. REOH
PPk & A& Z WD THE 2720,

S-16-1 NID®DNOTCH2NLC
GGCUE— MERES

PRIRIE(S

'Q;;?'
OMp a*h

VERBEAR BT AR AL, P EABERERY: R EE R AR SE

A% N B AMR9 (Neuronal intranuclear inclusion
disease : NIID) (&, AR I35 & OV RS A% o kel
fa. gliaflifid. Schwannfifg. S 52—l DML OEN
W2 ZEFF U DHDHWIEp62BtE OB PE AL L G 5
N5 EWHAAWITEM SN TEMRREMNRETH 5, 2011
. RAEEERANIDO LR BHICENTHL I L %
Wit L, €0k, NIDOKHKEEEF 2 NOTCH2NLCE 5T
DGGCY ¥— MEHIDIERETH 5 Z & % 20195125 L 72,

NOTCH2NLCHOGGCY ¥ — X5 -UTRAEL 7 1) ¥ 12 £
FELTWD A, ZoOEMIE. #5154k E Tsegmental
duplication 32 BEALT B I EDBW S0 & 7o TV 5
DI LTB Y IFEEICH J MEN SN N TH 5o
1D THIFME DO B WEAI DS BEEAAAE L TEB Y . E% Dsanger
sequence TR 2SHWHETH 5. NOTCH2NLCHE 5T D
GGCY ¥ — I DIERIZDWTIE, repeat primed PCRTOHM
AP BE SR E 2o TV B A, EMRY E— D
MiatiZid. southern blot d L <k, & ¥ 7Y — FRIRKIEAL
V=0 L —TOMNPLETH 5,

NOTCH2NLC#E =T DGGCY ¥ — M3 5 AT o BLIK
BLOWIERICO ST 5o

(BSEE]

1997438 LHEEAY EXH ZX

1997448 SEERARHRE BATEE

199948 LEEMARKE HENE ER

200247 EEERFXFRESRIH BAEREREEHE o
3

2008648 SHRASWERN WERH ER

014547 BEEXERIR EFRUAN WoitoRRRS

201648 ZEEAFAZER ELRTRN HEDN

201848 EImbEE SRR B_HERHER
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5-16-2 UE— MEREEHIIEL

I IoHESR |

Ofiif %z =)
R R

&k, MR PN E A (neuronal intranuclear
inclusion disease, NIID) D JEKEIRT % FHET 272012, 4
DMK BB ONIDEE D45 7 ARFFN 247 o 720
NIID® FE R A5, Wedy XBE IR - JFAE G (fragile X
tremor/ataxia syndrome, FXTAS) IZHBLTWwW5E L wny
FEDPDH, CGGY ¥ — MERERDPFAT 5 L DS % 7
Ty &7 7 NEHEN 5 5CGGY ¥ — MPRZE R 2 E i
W3 2 Jiti T, NOTCH2NLC (VLHiENBPFI9E HIFiEh
TwWiz) BEDORNBEETTHLILERL, H&EDD
&, WRIBOF —1N—5 v FICHEHT S & T, NIIDEF
BLZMRIFTREZ A& LoD, RIAEMO I+ 3F—% 5
L. EEBAE % £ 9 HRINEERY X %+ 78F — (oculopharyngeal
myopathy with leukoencephalopathy, OPML) & &1} 725
RIZBWT, LOC642361/NUTM2B-AS112CGGY ¥ — b
MPRERDPHFAT S L EZ/R L, RIFHEEMNE I 48—
(oculopharyngodistal myopathy, OPDM) @ —&BD%EH] T
LRPIZIZCGGY E— MERAERMPHEET L L 2R LT
(Ishiura et al. Nat Genet 2019) o FIZNNIE & HRMFEAHR X 4 /%
F—lwH, EREHMHEZZ LN TVWRETEAAD
F—=N—=F v TPHFEL. CGGYE—P L wH Il 2
Y— MEF—TORFMENBEDOLNIZLVHIZ LN, &
NORF—2DH LVIRBARZ T L2 BETHIEE2H S
L7z,

—hHT BUHRABMREEI A 70— A TAD®A
(benign adult familial myoclonic epilepsy, BAFME) {Z
B W Tid, SAMDI2, TNRC6A, RAPGEF2\ 24+ $ 5.
TTTCA/TTTTAV Y — MIRZERENHERKNTHAL I L %
W72 LT & 724 (Ishiura et al. Nat Genet 2018). Z®
BOWRIZE Y, HHEICHFET 55K TIiE. STARD?,
MARCHG6, YEATS2IZRIWE VR —DIV - EF—T DY
V— MURZERPHEAETLIIENWLNERD, ARBICE
WTIRWY ¥— MEF—7 - RBUMBED AT 5 L8
HohE ol

COXHIT, Y= EF—7T - RIPLEITEAET 2357
BIZB T, FHNEETFEODOOREL DX, YE—b
MEEZRZODDOIPHBICHSPG LB EEZLZOND
(Ishiura and Tsuji. Curr Opin Genet Dev 2020), 1@ ¥ 27V —
Fy—F o —RELZOEMBME ST, SHILITH
BEMPBIIBIT ) = MIRERDPEHIN T EE R
DY (Y-

(BSEE]

20024 (Fpi145F) RRAFEFLBEFFIZE

2002 RRAZFEFEMBERR ARTHEE

2003%F PBIRRFERE ARIL YTV b

2004F RRAZFEFIMBERRE @RARES

2006F HEIEEREEREtYY— #RARLITFY S

2007 RRAFAZFGEEZRAARBGREFSREREARE A%

20115 ELE BT #tf(EH)

20115 BARFMRESERIHEE

20125 RRAZEFLPMIBRE HEAR B

I%%O?Z(l)f; RRAFEZMHIERGT RERAR 3260 - ARSEEZEIRER
EICED

5-16-3 [HESSXBENREL/ KRIRAEIR
8 (FXTAS) DEERSRRE

Ofidt —uh
PR BRFDAER AREDIRL

-

Jiass X BY MR/ G BB (FXTAS) (3 Megs X B 0]
PHHEASGE & SR Iess XOE R R AR B L I h Tn s, &
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$-17-5 The Mission of Music
Therapy in Neurology

O Anthony Meadows

Shenandoah University

The properties of music, in terms of intrinsic features,
as well as the potential for engagement, emotional
response and interpersonal communication, can be very
powerful for patients across a range of clinical situations.
When used appropriately, music is ethically acceptable,
safe, can be intricately tailored to personal preferences
and tastes, and in some cases may provide a cost-
effective alternative to pharmacological interventions.
This presentation provides a broad overview of music
therapy in neurology, covering both research and clinical
practice. It details neuroscientific investigations of music
perception, neuroimaging studies providing biomedical
evidence of musical activity supporting neuroplasticity,
and the therapeutic potential of musical activity to
improve processing between speech, memory, attention
and motor activity subsequent to illness and injury.
Recent Cochrane reviews suggest the use of music with
clinical populations by credentialed music therapists is
effect in work with children with autism, adults with
depression, schizophrenia, and acquired brain injury.
Various interventions designed to address functional
deficits and health care needs have also been developed,
alongside valid and reliable scales sensitive to the effects
of music in assessment and treatment with diverse
clinical populations, including disorders of consciousness
and neurodegenerative conditions such as dementia and
Huntington's disease.

(B&FE]

Dr Anthony Meadows, MT-BC, LPC, FAMI is Director of Music
Therapy at Shenandoah University in Virginia, USA. He has been
a music therapist for more than 30 years, working in a range of
clinical settings. He has published widely in the field, including
research in medical settings, educational practices, and is currently
undertaking several studies related to teletherapy. Dr Meadows
has twice received the Flagler Fultz Research Award from the
American Music Therapy Association and was Editor-in-Chief of the
journal Music Therapy Perspectives from 2011-2018. He is currently
co-Editing a special focus on teletherapy in the Nordic Journal of
Music Therapy. His current research projects include a large-scale
multi-site clinical data analysis of music therapy in pediatric and
adult medical settings, an analysis of music therapists occupational
identities in the United States, and joint research with Kyoto
University Hospital focused on Parkinson's Disease.
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2D T, critical illness polyneuropathy. & % \»idcritical
illness myopathy & 5 b N7z 1. ICUAW (intensive
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Intensive care unit-acquired weakness (ICUAW) iZcritical
illness myopathy (CIM), critical illness polyneuropathy
(CIP), B X U Z oW % % & Bk § Zcritical illness
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FITIRIGEINT WS, KM RRER A & EE S 2 H
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Cutting-edge advances in NMOSD
and MOG-related disorders

Chairs : Jin Nakahara
Department of Neurology, Keio University
School of Medicine
Chihiro Fujii
Department of Neurology, University
Hosiptal Kyoto Prefectural University of
Medicine

< Objective>

Since early 2000s, anti-AQP4 antibodies and anti-MOG
antibodies have emerged as specific biomarkers for
"seropositive" and "seronegative" NMOSD, respectively.
Nowadays, several clinical phenotypes have also been
shown to be associated with the latter antibodies,
segregating "MOG-related disorders". This symposium
aims to share and discuss the information about cutting-
edge advances in NMOSD and MOG-related disorders,
with respect to both treatment and research.

$-20-1 Molecular pathology

of AQP4-NMOSD
(O Masato Yasui

Department of Pharmacology, Keio
University School of medicine, Japan

e}
|

Aquaporin-4 (AQP4) is the main water channel in
mammalian brain, which is distributed with highest density
in the perivascular and subpial astrocyte end-feet. AQP4 has
been implicated in several neurologic conditions, such as
brain edema, seizure and several neurodegenerative diseases.
Interestingly, AQP4 has been identified as a target antigen
of autoimmune attack in neuromyelitis optica (NMO). NMO
is characterized by extensive necrotic lesions preferentially
involving the optic nerves and spinal cord. However,
previous iz vivo experimental models injecting human anti-
AQP4 antibodies only resulted in mild spinal cord lesions
compared to NMO autopsied cases. Here we generated high
affinity anti-AQP4 monoclonal antibodies that recognize the
extracellular domains of rodent AQP4. We have observed
the antigen-antibody interaction at a single molecular level
by a high speed atomic-force microscopy (AFM). Our
AFM analyses revealed that antibody bivalency stabilize
binding on AQP4 assembly. Furthermore, we presented
evidence that antibodies walk and cluster on AQP4 array
surface, suggesting that they will enhance the complement
activation.

By injecting the monoclonal antibodies against rat AQP4, we
have established a severe experimental NMO rat model with
highly clinical exacerbation and extensive tissue destructive
lesions typically observed in NMO patients.

Taken together, our data suggest that the pathogenic
antibodies could induce immune mediated astrocytopathy
with mobilized neutrophils, resulted in early lesion expansion
of NMO lesion with vacuolation and other tissue damages.

[Curriculum Vitae]

Education

1989 Medical License (M.D.), Graduated from School of Medicine,
Keio University (Tokyo, Japan)

1997 Doctor of Philosophy (Ph. D.) at the Karolinska Institute
(Stockholm, Sweden).

Clinical Training

1989-1992 Clinical Resident of Pediatrics St. Luke's International
Hospital, Tokyo, Japan

1992 Clinical Fellow of Neonatology Tokyo Women's Medical

University, Tokyo, Japan

Research Training

1993-1997 Postgraduate Student, Dept. of Woman and Child
Health, Pediatric Unit, Karolinska Institute, Stockholm,
Sweden

1997-2000 Postdoctoral Research Fellow, Dept. of Biological
Chemistry, Johns Hopkins Univ. School of Medicine,
Baltimore, USA

Academic Positions
2001-2006 Assistant Professor, Dept. of Pediatrics and Biological
Chemistry, Johns Hopkins School of Medicine,
Baltimore, Maryland, USA
2006- Professor and Chair, Department of Pharmacology Keio
University School of Medicine, Tokyo Japan
2018- Director, Keio Global Research Institute, Keio University,
Tokyo Japan
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$-20-2 Epidemiology of
neuromyelitis optica
spectrum disorder

O Noriko Isobe

Department of Neurology, Graduate School of Medical
Sciences, Kyushu University, Japan

In Japan, nationwide survey for multiple sclerosis (MS) has
regularly been conducted since 1972, and the past 4 surveys
conducted before the discovery of aquaporin 4 (AQP4)
antibody. We investigated the epidemiological characteristics
of MS and neuromyelitis optica spectrum disorders (NMOSD)
in Japan at the same time through the 5™ nationwide survey
for the patients who had seen at the selected facilities during
2017. In the survey with high response rates, estimated
number of MS and NMOSD patients combined was 24,118,
which is more than 10-fold higher than that (2280) of
the 1* survey in 1972. The crude prevalence for MS and
NMOSD was 19.6/100,000 population (14.3 for MS and 5.3
for NMOSD) . In NMOSD, male to female ratio was 1: 44 and
the onset age (median [interquartile rangel) was 44 [33-55]
years old. No correlation was observed between latitude and
NMOSD prevalence. The proportions of NMOSD patients
with AQP4 antibody and longitudinally extensive spinal
cord lesion were 89.1% and 59.5%, respectively. The NMOSD
patients with AQP4 antibody demonstrated higher disability
and older age at onset than those without AQP4 antibody (p
= 0.031 and 3.9 x10-9, respectively).

Compared to other epidemiological surveys conducted
worldwide, the prevalence of NMOSD in Japan was the
second highest following that in Martinique (10/100,000
population). The current survey in Japan was the first
conducted after establishment of NMOSD diagnostic criteria
that include AQP4 antibody. In the following surveys, it will
be revealed whether the NMOSD prevalence and disease
course are changing in Japan.

[Curriculum Vitae]

Education
2003 M. D., Kyushu University, Japan
2010  Ph. D., Kyushu University, Japan (Prof. Dr. Jun-ichi Kira)

Professional Experience
2003  Resident, Kyushu University & Saiseikai Fukuoka General

Hospital

2007  Medical staff/Postgraduate/Teaching assistant
Department of Neurology, Neurological Institute, Graduate
School of Medical Sciences, Kyushu University

2010  Postdoctoral Fellow/Specialist
Multiple Sclerosis Genetics Group, Department of
Neurology, University of California, San Francisco, School
of Medicine

2017  Associate Professor,
Department of Neurological Therapeutics, Graduate
School of Medical Sciences, Kyushu University

2020  Research Associate Professor,
Department of Neurology, Graduate School of Medical
Sciences, Kyushu University

2021 Professor,
Department of Neurology, Graduate School of Medical
Sciences, Kyushu University

Board certification
Fellow of the Japanese Society of International Medicine (FJSIM)
Board Certified Member of the Japanese Society of Neurology

S-20-3 Treatment of AQP4-
IgG-positive NMOSD

O Kazuo Fujihara'?

'Department of Multiple Sclerosis

Therapeutics, Fukushima Medical University School of
Medicine, Japan, >Multiple Sclerosis & Neuromyelitis
Optica Center, Southern TOHOKU Research Institute for
Neuroscience, Japan

Neuromyelitis optica spectrum disorder (NMOSD) is an
autoimmune disease of the CNS that primarily affects
the optic nerves and spinal cord. Most patients have
autoantibodies against aquaporin-4 (AQP4) water channel
expressed on the end-feet of astrocytes. Severe immune-
mediated attacks can quickly lead to blindness and
paralysis if undiagnosed and untreated. The international
diagnostic criteria of NMOSD (2015) have facilitated early
diagnosis of the disease which allows for early initiation
of therapy. Some of disease modifying drugs for multiple
sclerosis are inefficacious and various immunosuppressive
drugs have been used to prevent relapse in AQP4-1gG-
positive NMOSD. Recently the results of the randomized
controlled trials of four monoclonal antibodies (anti-C5,
anti-IL-6R, anti-CD19, and anti-CD20) in AQP4-IgG-positive
NMOSD cases were reported and they are expected
to change the therapeutic landscape for the patients in
different ways. Efficacy, safety, tolerability, and practical
considerations, including potential cost, differ for each
drug and might affect the rate of use in the real-world
populations of the patients. In this presentation, the
therapeutic issues and evidence of AQP4-IgG-positive
NMOSD will be reviewed and the challenges that lie
ahead will be discussed.

[Curriculum Vitae]

Kazuo Fujihara, M.D.is Professor, Department of Multiple Sclerosis
Therapeutics, Fukushima Medical University School of Medicine,
and Director, Multiple Sclerosis & Neuromyelitis Optica Center,
Southern TOHOKU Research Institute for Neuroscience (STRINS),
Koriyama, Japan. He is currently serving as President (2018~)
of Pan-Asian Committee for Treatment and Research in Multiple
Sclerosis (PACTRIMS), and President (2019~) of Japanese Society
for Neuroimmunology (JSNI).
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$-20-4 Pathology of MOG-RD

O Yoshiki Takai', Tatsuro Misu',
Kazuo Fujihara'?, P, 7
Masashi Aoki' =

'Department of Neurology, Tohoku University School
of Medicine, Japan, >Department of multiple sclerosis

therapeutics, Fukushima Medical University School of
Medicine

Myelin oligodendrocyte glycoprotein (MOG) is expressed
on the outermost layer of myelin sheath in the central
nervous system. Conformation-sensitive antibodies
against MOG are detectable in some patients with optic
neuritis, acute myelitis, neuromyelitis optica spectrum
disorders (NMOSD), acute or multiphasic disseminated
encephalomyelitis (ADEM/MDEM), brainstem/cerebral
cortical encephalitis, etc, but are rarely detected in those
with prototypic multiple sclerosis (MS). However, the
neuropathological features of MOG antibody-associated
disease (MOGAD), especially the difference from those of
MS, had not been clarified.

We and others recently conducted histopathological
analyses of MOGAD and revealed that the lesions were
principally inflammatory demyelination without astrocyte
destruction, characterized by ADEM-like perivenous
demyelination and the fusion pattern localized in both
the white and gray matters, but not by MS-like radially
expanding confluent demyelination. We also found that
one-third of the demyelinating plaques in MOGAD showed
that loss of MOG staining was larger than those of other
myelin proteins, suggesting a MOG-targeted pathology in
the disease. Perivascular cuffings were mainly consisted
of macrophages and T cells with CD4-dominancy, which
is also different from CD8+ T cell-dominant inflammation
in MS. Meanwhile the pathogenetic contribution of
complements in MOGAD is still under debate, as the
reported results have been inconsistent.

The pathological features in MOGAD are clearly
different from MS and NMOSD with aquaporin 4-1gG,
suggesting that MOGAD is an independent autoimmune
demyelinating disease entity. Further research is need to
clarify the exact mechanism of demyelination and how
the pathophysiology affects the clinical phenotype and
disability in MOGAD.

[Curriculum Vitae]

Education:

2006  M.D., Tohoku University School of Medicine

2012  Ph.D. (Dr. of Mecial Science), Tohoku University Graduate
School of Medicine

Career:
2012-2013 Clinical fellow in Neurology, Iwate hospital, Ichinoseki, Japan.
2013 Lecturer, Tohoku Mecial Megabank Organization, Sendai,

Japan.

2013-2014 Research Assistant, Department of Neurology, Tohoku
University Hospital, Sendai, Japan.

2014-2019 Clinical fellow, Department of Neurology, Tohoku University
Hospital, Sendai, Japan.

2020-pres Research associate, Department of Neurology, Tohoku
University Hospital, Sendai, Japan.

$-20-5 Treatment strategy for
MOGAD

O Sung Min Kim
Department of Neurology, Seoul National
University Hospital, Korea

An inflammatory demyelinating disease of the central
nervous system with an antibody against myelin
oligodendrocyte glycoprotein (MOG-IgG) is now accepted
as a discrete disease category of MOG-IgG associated
disorder (MOGAD). Though most patients with MOG-
EM can manifest as either optic neuritis, myelitis, or
acute disseminated encephalomyelitis, recent studies
also suggested that patients with MOGAD can manifest
with a more wide range of symptoms and signs. Just as
the clinical presentation of MOGAD varies, its prognosis
and response to treatment can also be diverse. In this
session, we will discuss the currently available treatment
strategies also their limitations, depending on the diverse
clinical situations of MOGAD.

[Curriculum Vitae]

Dr. Sung-Min Kim is an associate professor at the Department of
Neurology of Seoul National University Hospital in Seoul, South
Korea. He is also a director of the international committees of the
Korean Society of Neuroimmunology and also a scientific committee
of the Korean Society of Intraoperative Neurophysiological
Monitoring.

Dr. Kim completed his medical degree at Seoul National University
in 2001. He completed his residency in the Department of
Neurology of the same institution in 2006. In 2007, he pursued
a master's degree, followed by a fellowship in neuromuscular
disorders in 2008. In 2010 he undertook a role as a visiting
physician at the University of Chicago Medical Center, Chicago,
IL, USA. Dr. Kim became an assistant professor at Seoul National
University Hospital in 2011, was awarded his PhD in 2014, and rose
to the rank of associate professor in 2017.

Dr. Kim's primary research interests include multiple sclerosis,
myelitis, optic neuritis, and optic neuritis. He has published
extensively on many of these research subjects and has conducted
several phase lll clinical trials of agents against neuromyelitis optica,
amyotrophic lateral sclerosis, and multiple sclerosis.
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Novel molecular target drugs for MG:
How should we use them?

Chairs : Hiroyuki Murai
International University of Health and
Welfare

Shigeaki Suzuki

Department of Neurology, Keio University
School of Medicine

< Objective >

Treatment for myasthenia gravis (MG) is drastically
changing. High dose and long-term steroid administration
is no longer recommended. Instead, early fast-acting
treatment using immunoglobulin and/or plasmapheresis
has been utilized widely. Recently, molecular targeted
drugs have emerged and changing the scene of the MG
treatment. In this symposium, we would like to discuss
over these new medicines such as complement inhibitors,
FcRn inhibitors and B-cell antibodies. Debate on economic
issue will also be planned since these drugs are very
expensive and could be a big burden to the society.

S-21-1 Treatment of
Myasthenia Gravis
using complement

inhibitors
O Angela Genge'?

' McGill University, Canada, > Montreal Neurological
Institute and Hospital, Canada

Myasthenia Gravis is an antibody mediated disorder of the
neuromuscular junction. 85% of patients have antibodies to
the acetylcholine receptor. These antibodies are typically
IgG1 and IgG3 and in addition to causing destruction of the
acetylcholine receptors they also trigger the complement
pathway which leads to destruction of the post synaptic
membrane complex. Tremendous breakthroughs led by
the REGAIN study and the approval of eculizumab for the
treatment of refractory myasthenia gravis internationally
has dramatically improved the outcomes of patients with
moderately severe to severe myasthenia gravis. This talk
will cover the pathophysiology and the new treatment
paradigms for myasthenia gravis.

[Curriculum Vitae]

Dr Angela Genge has served as the Executive Director of the
Clinical Research Unit at the Montreal Neurological Institute and
Hospital since 2004 and Director of its ALS clinic since 1998. Under
her direction, the Clinical Research Unit has evolved to contain a
first-of-its-kind Phase 1 Unit dedicated to neurological diseases, as
well as an ALS Global Center of Excellence and the ERADICATE
Network both of which will fuel the drug discovery pipeline and
accelerate the development of new therapies for rare and terminal
neurological diseases.

Dr Genge specializes in Clinical Trial Design and Development for
rare neurological conditions with a particular emphasis on ALS/
MND. Through this, she has come to act as the Global Principle
Investigator for AL-S Pharma and Scientific Director of CATALIS
Quebec and Chief Medical Officer for QurAlis, as well as previously
acting as the Distinguished Clinical Investigator for Novartis Global.

Throughout her career, Dr Genge has received numerous awards
due to her work and her patients. Most recently, this has included
the 2018 Forbes Norris Award, the DIVA of Distinction Award,
the YMCA Woman of the Year Award and the Governor General
Diamond Jubilee Award.
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$-21-2 Treatment for MG
using FcRn inhibitor

O Akiyuki Uzawa

Graduate School of Medicine, Chiba
University, Japan

Myasthenia gravis (MG) is an autoimmune-mediated
inflammatory disease that affects the neuromuscular
junction. Autoantibodies against the nicotinic acetylcholine
receptor (AChR), muscle-specific kinase (MuSK), or other
components of the neuromuscular junction are of major
importance in the pathogenesis of MG. Although steroids,
immunosuppressive agents, thymectomy, plasmapheresis,
high-dose intravenous immunoglobulin, intravenous
methylprednisolone, and cholinesterase inhibitors are used
as conventional MG therapies, alternative therapeutic
options are needed because the existing treatments
cannot always achieve the treatment goal (i.e, minimal
manifestation or better status) of patients with MG.
Recently, treatment for MG has changed drastically with
the emergence of molecular targeted drugs. A novel
treatment, using a neonatal Fc receptor (FcRn) inhibitor,
has attracted attention in the field of autoantibody-
mediated disorders, including MG. The main function
of FcRn is to salvage 1gG from lysosomal degradation
through intracellular recycling; FcRn inhibition causes
IgG catabolism, resulting in reduced total IgG levels,
including those of pathogenic autoantibodies. For the
treatment of MG, it is important to prepare a strategy that
is aimed toward minimal manifestation or better status. In
this symposium, I would like to discuss the use of FcRn
inhibitors, the latest treatment method for MG.

[Curriculum Vitae]

EDUCATION

1997-2003 M.D., School of Medicine, Ryukyu University

2008-2012 Ph.D. in Neurology, Graduate School of Medicine, Chiba
University

CAREER

2003-2005 Department of Neurology, Chiba University Hospital

2005-2006 Department of Neurology, Chiba Municipal Aoba
Hospital

2006-2007 Department of Neurology, Chiba Rosai Hospital

2007-2008 Department of Neurology, Matsudo Municipal Hospital

2008-2012 Department of Neurology, Chiba University Hospital

2012 to present Department of Neurology, Graduate School of

Medicine, Chiba University

SPECIALITY
Neuroimmunology (myasthenia gravis; multiple sclerosis;
neuromyelitis optica)

AWARDS

2018 Best Oral Presentation Award, Annual Meeting of the
Japanese Society of Neurology

2012 Asian Oceanian Congress of Neurology, Young Investigator
Encouragement

S-21-3 Treatment for

E07E(EILREIMBEIF=EE 1F Room D)
myasthenia gravis
using B-cell antibodies

O Shingo Konno = .

Department of Neurology, Toho University Faculty of
Medicine, Japan

Myasthenia gravis (MG) is an autoimmune neuromuscular
disorder and is mediated by autoantibodies to the
acetylcholine receptor (AChR) or muscle-specific tyrosine
kinase (MuSK). MG is treated medically with small
doses of oral corticosteroids and immunosuppressive drugs
for mild cases, while intravenous immunoglobulin and
plasmapheresis therapy are required for moderate and
more severe cases. Eculizumab, a complement component
C5 inhibitor, has been approved for refractory cases.
Currently, a number of clinical trials are underway to
evaluate the efficacy of targeted agents against molecules
critical in the pathogenesis of MG. Here, I describe the
therapeutic effects of B-cell-targeted agents for MG.

Since the pathogenic autoantibodies are produced in a
T-cell-dependent manner by B-cells and plasma cells,
controlling or eliminating the B cells can improve MG
symptoms. Rituximab and inebilizumab are the most
promising candidates for MG therapy. Rituximab is a
human-mouse chimeric monoclonal antibody against
the cluster of differentiation (CD) 20, which is found
on the surface of pre-B cells to plasmablasts during the
development of the B cell lineage. It binds to this protein
to trigger cell death. Recently, the efficacy of rituximab
has been reported in prospective placebo-controlled
studies on anti-MuSK-antibody-positive MG. For anti-
AChR-antibody-positive MG, a phase III randomized trial
is underway to evaluate the efficacy of rituximab in new
patients based on the results of a retrospective study that
showed the efficacy of rituximab in patients within one
year of disease onset.

Inebilizumab is a humanized monoclonal antibody against
the CD19 molecule expressed on pro-B-cells, plasmablasts,
and some plasma cells and is capable of damaging and
depleting these cells. It has been approved by the U.S.
FDA for the neuromyelitis optica spectrum disease. A
randomized phase III study for anti-AChR- and MuSK-
antibody-positive MG is also ongoing.

[Curriculum Vitae]

Education
Toho University Faculty of Medicine School of Medicine, 1994-
2001, MD
Toho University Graduate School of Medicine, 2003-2007, PhD

Current Post
Assistant Professor, Department of Neurology, Toho University
Faculty of Medicine, 2016-present

Past Post

Visiting Researcher, Sidney Kimmel Medical College of Thomas
Jefferson University, 2015-2016

Assistant, Department of Neurology, Toho University Faculty of
Medicine, 2007-2014
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S-21-4 Novel molecular
target drugs for MG:
How should we use
them?

O Jason L. Crowell*

' Neurologist, Beth Israel Deaconess Medical Center,
ZJerome H. Grossman M.D. Graduate Fellow, Harvard
Kennedy School

We are witnessing rapid advances in the treatment of
myasthenia gravis, with the development of novel drugs
with various mechanisms, including complement inhibition,
B-cell modulation and FcRN inhibition. We cannot predict
exactly to what extent and under what conditions these
drugs will ultimately be utilized in Japan and the US, but
we know that the five factors that significantly influence
prescribing practices are efficacy, safety, tolerability,
convenience and cost. So far, these drugs appear to be
efficacious, safe and well-tolerated. There are differences
in the convenience of administration for many of these
drugs, even within the same class. With few exceptions
(e.g. eculizumab), the costs for novel therapies remains to
be determined, both in the US and Japan. The economic
impact of these drugs will depend in large part on
where they are ultimately priced. Value-based price
assessments, wherein drugs' prices are set commensurate
with the clinical benefits and externalities they provide,
are increasingly influential in the US, and any value-
based assessments of these new drugs may also impact
their prices. The economic impact will also depend on
for whom they are felt to be most suitable. We estimate,
based on limited information, that perhaps 20-35% of
patients with generalized myasthenia gravis will turn
out to be reasonable candidates for these novel therapies,
when considering disease severity, disease instability,
poor response or tolerability to prior treatments and co-
morbidities. The novel treatments will probably be used
as rescue or bridge therapy, of limited duration, and, in
such a role, compete with IVIG or plasma exchange. We
doubt they will be used often as maintenance therapy,
especially if priced aggressively. We will discuss these
considerations, while also highlighting how drug pricing
and drug access differ in the US and Japan.

[Curriculum Vitae]

Dr. Jason Crowell is a Jerome H. Grossman Graduate Fellow in
Healthcare Policy at the Harvard Kennedy School and a neurologist
at Beth Israel Deaconess Medical Center in Boston, Massachusetts.
He completed his residency training at the University of Virginia,
where he served as chief resident, followed by a 2-year clinical
fellowship in movement disorders at the University of Alabama-
Birmingham. In 2020, he completed an internship at the Institute
for Clinical and Economic Review, a Boston-based nonprofit
organization performing cost-effectiveness analyses of prescription
drugs and other health technologies. Dr. Crowell has published
on prescription drug pricing in Continuum and Muscle & Nerve
and recently spoke on the topic at the American Academy of
Neurology's 2020 Fall Conference.
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20174 B BIEFHE. AZREREFRRE HE
2019-2021% BAMRELFs EBR
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ZHFDRWRMBIERPILED? ? TH ARG ITIIES
THRV, LPLERES, 2OF A4 =T HMuridix, &2
5% H PR AFEOV HAE LB EHEPICRLTYS, &
ABRDBHLET,

AR, MR AERIC L o THON MR Z S L
TWEITVCE T, BONEORERERL. ZHNED» ) & Blgt
FTHILIHETT. —H. WELIEPH Y TF, WK
HEZRAZ ETY . TNIZOWTIE. HERE RO RIS
MBlgE R, N4 F=—H—RMRI/PETIZ & 57— 7 DR
. BELZNEHRELRY 4. BLOOKE#RZN EEDETH
WA R ERE SR, HFE WRRT T Y OBIKER
Lo THEBLREEFHOBRLERY $3, MWAMYE (f
BRYZADLSABONET) 3L DL IRBHEAN
LEVET, &L OGO MEZETENSE DD
F. WEMHMED b L—= v F L REBRIREE TS, Ak Bl
R L CA T AN P HAMRDE B2 CILE R R %
BLOHF LA, &2EEZTH, HRMBIHREDOANRY v Y
A b BEEDERIKD SN THET, MRESXHILD
2 OREEPETN A EZHEFLTOT T,

MFHEBIEE, FEIHICB VTR, WHHBRZ O 0ICHE
BT 77U —FTELILDPRROBHZLEEET, TLA
YNV L ENRT ) LG Y — A 2 #IRAE LIRS
WFZE AN S % 720 DI TS o HAMRRTHEE A DL
ERY, A=W T XN YTDOT VLA YNV 75y b T—2H
EFEH L CTOE T SIUIRIMH SHIR % G- 72 Tl
kR SARAKED LD D o THOHTHRETT . Mk FEEE
OWRHIEIHRICHLTATLZEEEVWET, SANTELD
37 V7 TEARIDI, WCRDON Y 7121w, BUS R IR
RN E 2RI L T3 WE4E. 7V A ~ —wEIBN
KLk % A FHZsnRNAseqlic & 27 a7 7 4 ) ¥ 7R L
F L7z FERIRFRO < DR LEF O RS ERNAFITR A #
RIEBREORNE 2 57— 7 B ER IR TV E . Ak
Plep 2 2RI ) AT A E/AD ? HIRBIE TR 72580
R F ML 5 B E LTy i B A2 13 B 0T 72 27 M BRI
TL & 9o BR, WL, JEEEDIZE, 30 —HICRIEIC IR
H BESAOLZDICHRITMAERET S, FART AT
Iy 7 REEHDBIMTIELEVTL &9 D%

(BZEE]

19894 RAZEFED 2R

19934 MRAZAZREZRRN HLREET

19954 R AR BVTF - RIEF T

1997-1999F IOYVEFPAFEZE CKE - NYM) RRART
(MBREENRRE)

20004 MR AZMRZTA AZUR - iRBET 9 —
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F0IRB(EILRMEIFRE 1F &<H5)

FEFHCDRZAPESREIC B (T B RithE PRI E DR

EE : ES)|ZE, woerouemkmzhty
9_
B —B| BEUAREEEAEERSRT
wtEI—
<hbn>

[E B9 7530 (ICD) I2BWTO0ED LD R X12h 720 [1E5R
BB IS EH SN T E A BEE X, ICD-11 (201846 A
2838 DI, A9 B (Diseases of the Nervous system) J®
bl h, TRENEEME, DALYs] Z29Eo) %
TR R OB B FRIRB L o Te T2 ETIRER
DR Gy DIEM 2 X % X il 5E S M7 B ZE A BR e ik o
FARTE (201412 12K & L WA s st Al D PR S YA
HWHAOREIERDDODH D, AT VRYY AT, [EARE
D BEFFAAR I B0 2 AR R 25 H 5 BeE ] WCHE R
ZHT. WHOMAED LICHEROTF A= M X bk
ZAED. W - ORI, BIMB AN R KO A S
B R NEE O, REZOWTHANZR A X —
VRBHEEWML SN TELI L2 LT 5,

¥k AR A S / BARR A &

$-23-1 BARDRZEPEERED AT L
DERFR. Neurologist (3&

[TRkHENBZHBD

ORATE—IR. M FR4s
ARl B b IR PR

\

Jioh 26 v SR T PRI B L Cstroke unit, rt-PAREREE,

FEAR I i 4 1% 1 (mechanical thrombectomy : MT) DA
BEDRENT VD, AR R 2 LR RN B I3
W 2 72 0IC—KIMEH L v & — (PSC) - A UK &
v % — (TSC) - Wizt > ¥ —CSC) 2&HL v A5 A
DFHEENERRTB I bR Twa,
AT - DG BRI X S IE AR R I A b L A SR B R B #4F
FHE TR ZHRIRESEHLBED TS, MEHES
1Z20194E 2 5PSCOFE. 20204 21ZPSCPD 2 7 Jitizk (MT 2%
24/7THRE) ORWEZ PG L 7. MO EHE O ARG
LoD, WMERBHOYTAL L LI IHE > TV,

Rt v 7 — 2B B NRAREO®RE & LT, b
WAERANOEI, MBHE. BETH - BT bEN*
WIROBHARIRESE ORBEI R, WEThY 7 3 v FizBY
52w be R oM, SR - mAE - MEREN o EE) |
BRI, BZE R O NEHY IR R ML AR, =y
P OB, EBREBNAEDTLA ¥V - = b F— L DFEK.
INEYTF—Ta Yy, BREELRELIRHMICD%, TIA
% L — B O MFRE R O RIS b AR NE O A L HIK &
ERENS,

B TP ] & TR & DR D 2 D 0N % ij 7 S 2
LIETHIBE LTI R S WEERTH b0 MTIL IS
WI3AT ) REEWEE oo 725 Sl D™i 2K 2405 [ DL A58
I 72 DA% 5o kiR I I I Mt R 0D A% % LA L TN AE
PR OBRMMTHIHL TIT L v,

Join®SYNAPSE ZERO% & % fli » 7= & W K %
(telestroke) #BiNd 5\ IZHIRTHEE L TIE Lo Mk
RO ENRE IS U T, [drip & shipl. [drip & stayl.
[mothership J. [drip & drive]. [ mobile stroke unit (MSU) |
&R LT, MR R EY) iRt T E A L)
29 %0 MTO S % Ptd % 7280 ICRAPID, PMA, Vitrea
7 EOWRIENT ¥ X 7 2 O HBHEM R TIHE > T b,
FEHEMHEETD TS QWG > A T 2 2 flio T, ZOR
BRI X o TMTHRERMEREANIZR T B L) T L HLEIH
5TH 9,

MR HE R v b T — 7 HHES T & AU o AR B
DOHESE D AT\ % B o BB MR BE % I & oo,
) & R A 8 IRIRFEAT I 2SI S N 5 20244 DR %
ELMREG RO BRI OMELZ LT LoDk LT
ZESIREL 9 Do

(BZEE]

19815 BREAZEFHEE. BAXPEZEE AR, 1984%F EilfE
Rismt Y9 —ARIMMELF]. 19874 BAKXFEZEE—NFL 1993
F EATRAGREEAR (1998F 9 B~128 R4 Y DN\A FILNILTK
FEPEHHEARHCIEHES)

BHARZPZER - BAERFR - BAREZR - BAETFRESERZS -
BHARZPHS - BRERHRDES,
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S-23-2 Stroke Care Unit/
Stroke UnitICH1F 2 M
HREARIEDEE

OnHE B

B A BR B e > & — IRIMAS N

-
oo gl

arh

Stroke Care Unit (SCU. BT 1ia#=) « Stroke Unit
(SU. AR E M) & IR oz X CHEL T
L L WA F — 2T X DR EEOBR, B, Y
VF—a YEIT)HBMTH Do AR IR
BHEE. IRl AT NTRHRER & 1) L CE IR — & &Ml
BT AW SN, F—AIIXEM., FHHE. B
R M. BRIRBASRM, UNE ) F— v 3 VM. R
M. BEEY =Yy VT —h— (MSW) 2368 THb, SCU/
SUTOEMTIZMABRNFEIHEE T4, fikD5. &
Tk & R FERE AR Wiz ar o, SCU/SUAZ R
DOFZIFH 26 F — 2B A L. AE R EHUE. NIH
Stroke Scale# i i U 7= ik i S50 B2 SPAM . 38-87) 7 G
BREWIZ X > THBM 2TV, BRERET 5, BAMENOR
AL OHIL 2 HA D BISFINOBEFZESE v, il
Fe R 0B & 7 B F IR P ZE o0 A 2 % S B L FEAG 5
%o SCU/SUT MMM ZER I, MAHFR TR Midk=eBE
FEGRE PR e E 24T, SEERKT, HRERK T, fER
MEAE. HeBRREm. B4 AmEE L QOLOYHEIZD
BB ENEETDH S, WATOWRBBHIIES T, T
2R 72D OBMARIELHGT 5, WTF—2 2L,
MM TR 2T 9. YN TF—Ya YREMD LT
SERBAS N Y F— 3 YERHEAT 5, MEGEHRKETO
& ATV REERIRIET A K94 VIHE - 22 & PGS
bo BV =YX VT —Hh— (MSW) &I LT, KA - K
BORME, HEEBAVE, KK 2ZE L. Bz ik
B Do BEREMBIAMETE 2 XTEE2 s H DI MIE
BWUNEYF—¥ 3 VIHRBAOIER 2 % 5, SBKzE
HEBIHO Y 2 M - 1 LS8 220 ERO SR &
DT = N— AR EATH o FERES 7 HH O HFANG A
£ (modified Rankin Scale) (%% H #5952 2 SEANFE A
Thbo RPN REBOMEICE, MEY, HE, £
DEEFE - Atk & s U TR 2 R T B & RO %
BZTANFH OMEZITH o

(BSEE]
2 E VAR LEAPEISEIHEE

TRy 65~ ;;;;E?Tﬁl‘i‘ﬁ\ TWWNEBEY I —. MNKERE
EE&E
TRy 9F~ ENfERSFREYI—ARIRMESY LITFU
TR13FE~ NMKEREE (REKEERRE) E8
R 14%~ National Stroke Research Institute (Melbourne,
Australia) FRE
IR17F~ \BEREERtEYI—RMERF/UNEUTF—Ya Vi
ER
TR19%FE~ EIfERSREY Y —RKNEANTE K
FRL225F~ EfERSRIAR Y I —hEPEFaER ER
IR30E~ ENERSIRRtYI—RIENTE PR RELCED
S 2%~ g%jﬁéﬁ?KEE‘@%%@%"—EH%EIDWM%EE?—EE

HE
SFIDE SEHARIMERS. hiRBER

$-23-3 PrAFERERRZE &
inhospital stroke action
team (iSAT) DOFZRK

OPHES ] RANEE5A,
W% ZA
B 7 ¥ FIRAAAE BRI RE

W72 & D RO, SECHEE A & Sh, Ebotk
T 2EAMENC L o TRERN RIZERZRETH 5, FIK304E
127 ([T Ay DIEMAE 2 X % 720 O Z . D 2 O o9
BRI ICAR B SR 9 2 ARl (AR - A BRAF R S A
Fgh) AT &, 3125 . EAEORE R R AHEST L Tw
bo FNEZF, HARRKA 38 TR I — kIR 2
5 — VRRGES A, AR AR 1Y i R 72 & D 2k
WMHROBFAL, HBEHEOMLE LWL ), RPEOEROY
O, HTAER R ENTWD, WA, ABEFoBEICD
RHET Do BEPIFERENAAE AP Il r s he I 2 v & JRE L FE CAE T
FHE ABRMMARS RV BHARSELS 22 WG SN,
R R 2 i L o T h o T 72BN TIE A 1,
MAEWEAELR &EOTFHNE - TRIET % EBIER L OBREMED
WELTEEN, ZORITBVTHBRENFSERE P RIZERT
HbHo EHITHOE, EF = v 7 KA ¥ MIER L LIEEARS
DORBIZLVWBHEOAEGFHEIUE LA LT, MPVv—Y—iE
5 % 2 S NES B OB A RR B B o T & 720 JEEBED
T A AR R AU PR INAE L iR M R 355 7 Ak &
BIRBOTAE L ) 5720, B %9 B NFHE 0 ) o B2 i
TdHb, TDLH)XIRFOMEBITL DRETBHRO 12 LH
DAL THEY . BENFRERR P RO = — 13454 R o T
&7 SOLIBERERT 2. BAIZ2018%E5H £ 1 BENFSAE
A% 37— 2 (inhospital stroke action team: iSAT) %
L. BEAFEREPANOREZIIE Y AT A, HH - BT
HHGET R WMIPEND T 4 — Ny F L LhkA RIE#H 21T TE
2o RV AT LADOEHZHIRT 52 & T BIEMMERER D% <
BHEINE X H12% )., ZofH, BEROF%REFEI28m L
—EORRDPRD SNTze RV VRV T AT, BNV AT LD
ML LT, F— 2MEHRREE T 7 S0 THIA Lo,

F 72BN RE R BT I B3 B [ & LT BRASENS BT B BEN
FEAENAEZE DRI IRPR T A DA % MR F b 4l
Fa ZBENBERETOEEROMEREZWSPIT52 L% H
MELTEET ¥ r— MHEZEBLTEY, AV Y RIYTLT
W Z OREDHF 2 THRNIBERZER R KO H D 720w Tikin
L7z,

(BSEE]

2005 3H
20114 38
20114 4R
20124 4R
20125 9H
20134 4R
20145 78

2016£F12R
20174 48
20184108
20195118
20204 4R
2020412H

BY U7V FERAZEFHEZRA SRS

Y U7 VFERKERER FE

LY U7 U FERAERERNE B3

IR TR R

BARRIZRIBEARIE

BT U7 VFERAEREENE B
g%gﬁ?ﬁ@ﬁmﬂ%ﬁ@ - BB AR ERZA G
BARRIZRHREARISEME
BAERER S RERAENE
BAEREGREEZREME HER - BRGED T
BAERFAEME

BAERERIEEER

BT U7V FERAZRERAR B REICED)
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$-23-4 RitHEABIENREIAN
TINS5 DRNZEPEZE

O M, P &R
AR IR

.3 ¥
N
P

WA B D T F A 8N— b & U C Ak I 1 B i oAt
W2 B RA ORI N, LEL ORI, P E
OIS FIWE, UL ORI 22 S HR P0G
PCHBT A2 EPUETH S, FICHERIE & L CIidBAHT
FIHEL, T 7 v 2RO E M EO KO, ihit
F#oPEE LT 2 EIRDOND, T2MFICBED
AR HREIR & IEAE ISR Ly ZICE ) A FIZE % 41
ZTCs WYRINEYF—2 a3 IO RITFE, F—2EHED
V=% —L LCOBRMPFFHARNFIRISRD S N5 L%
Abo WAIILIRIC, M hAEN TPz kEz AT 5
JEBNC L. ZOEmE 25T 5 2 & TREOTFHTREIC
OB MG L. BRI AR RS2 &0
FFEIT WL O S R RENBE T L LT3 L2 ATH
0. ZOFMLILRLBETPBRNOMELERH T L 20
BFTVB, A THREREMEEMPL)NEY)T—Ya v
25y 7L T. BAMNTOEEDDO, RS
PRV TLy FERERT AR EDOWYHABITo TS, A
TURY Y ATIE WK B AR AR D HLA T
LHENERTIE T, WRARESR -TREZ AL HD
AHBHIC OV TRz E -5,

(B&EE]
S :
TROFIAE  SUNAZEZHEE

TR 7%6H NMKRZEFAETEG

B :
¥y 9F5A16H BEiIRRANEREYST— HHEE
TR 1058168 NMAZEZEIBRRSE2RE  FHEE
TE114E58168H EYU7RKE MIMENT KR
TR125658 1H BEifERSHtyY— ROERE LIFUH
15658 1B AMXZERERE ES
¥a17%648 1B BEiRREANEREYY— X9vT
2148 1H A—ZAKSU7 XLRILY

National Stroke Research InstitutelC8%:, Clinical Research fellow
TR23F48 18 GSREXERERNE  Eem

TR25F48 1H BRKXFZFHEARE EE

TR29%F48 1B GREXERREERARE R

REICED
FPE BAANNZSKREARSEME - 88E,. OAeRFASME - 88

E. BARMZEPZREME - 88k, BAEFEZREME - BE8E. BF
BEREFSEME. BARBERPRBEREL

SE0IRB(EURHEIRE 1F &<H5)
S235 WRRMERLRCBT N
BRMEAREDRE — (=e!

ORN WAL RBE 2174 )
ke

VSRR SR AR Bl - TRMESEERE, P AT AT

Bttt > & — v erli B b AiRe I RE. 705 B A R B

Edt v 7 — AR

IR BRI, T — TNV ERRT N 22T
SUHAS O PSR M/ PR 2 MAE O YR/ FEPHE 2 13 0 B TR
FHTH 5. MMEHIRIE T £ IV IEARRAM . FHENIR A 7 > b S,
M EIHRES M 2 W - FEEOBFIR > v > MR
S5 D BN R E Do FIHITNA ZADBEAL YT VR
DREAZ & Y HEWF L VIEHRSTTH 5 DHE TR
MBHEDZ 3 ) A5, @ AR bL—= v 7% %0 HARR A
REMENRRFROEMERER LT 2NRHED B L <
W,

ML IR FC BT 2 RN FHE OB ENZ L b 72 5,
i Al R B2 A3 H 8 BV S8 L4 o 2 1 I oh 1 4 vk 5 % 451)
BT A L, HBIREASE TlE. ARRE IR R IR 0 5T
fili. SEEBpNRGE RS DR D B F 2 7RI TUE . Rk 7
FE PR IR 745 B & ik ik o AT n 2 . FHBRA 7 > b
REMPOREZE LW TS EDE= 5 ¥ 7 BRI
FCEHCRE D 430K+ ARIMUE O XL, 4565 0 FAE B FEAG - A5
BREPREICIRIC IO £, SO ITEEMD Rk TPhit s
L e RS B BE L T B o VT JU0 A 3w B IR PR 22 (e
5 MARRIEE X, EEIRA > 7 — RV v a Y5
G 9 BATRIRTH 575, stroke mimicsD B Wi % & &l L) 7
R uk N SRR AR et 2 ) | S i g & = 8 N R Y
RIS & WY 2 Z R T BRI OB IR AR AR A R T
BEGTH B MEPIHREE B < N2 AR D31 A
by —ALRIZB#ErHV, MENHBARICHRIEST
52 LT, WEPBENEZTLREIRELS LB LHAE
NnNs,

AR MAE NEHEZ . A HIT9 - fTb LWV b LT84

ZliE. AR R & D IS 2 INARAVEHE OBl o
ORI . ZD X9 AR NELE 23 PR B
595 28T, RINAFREZRICBIT 2L L ) A%
Whdolid, F7z. MAENIEREEZH) KX E 248
RLTWD 70, B NEL 2 258 & L7 NaEEE o
WAk DRENLEEND,
AGHE T, HARE R RIS (R IFFE & Japan Society
of Vascular and Interventional Neurology (JSVIN) &K%
WRE LTI -7 v — MRAEKED ST 2. [
FRIMAE NIBHC BT 2 AR NRHE O E | \2o W THERT
W&z,

(BSEE]

19995 3R #WRMIUAZEREEE, FF4R EOPIHREICARITHEE LS
UTAR, 20045473 ~ARMERFIES. 2007F48~himEMEND
BRESZET. 2012610A~EifERGERNA Y 9 —RMERTIES.
2014F 4B L UEER, 2017F4R~FRAZEZERR WD - FHa
PR B SR UIRECED,

B2 LUEMESE | HANEER HEHHEMNE) . BABRER
(EAMIERIE - E8K) . BARRZEPZR ZEPSFIE - 58K . BF
RifRMENSERS (FFE - 58E) F.
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$-23-6 BEEICHIF Bz @

ERERY A7 L ;
(telestroke) 2

Oitw  #'. i P
KE =W, Hg @ R’ R
b2 -
VRIS R AR e AR PR
PRIFES v & — s R
SRIGEWR Y ¥ — R

HAD A5 R ERE Y 2 7 & (telestroke) # W5 &, g
BIEALE TR MEASTEA TV B EBT K & BEREHASZ L
WHURHNZ 5 s, Alal, MR o T SRS R R
DR S N R EEEIZ BT BtelestrokeZ M L. FDrh
2B B MRNEEORE %% 2 72, RIFRIZH 280D
“RERBEO S B4oid, B S N CH100% 1
M HRI200F% T H 72 0 ICHES GRAINENIAGAN) TH 5B, £
NZENOBERICH 5 Hibe (Spoke) 12, ZRBA PR
(Hub) EXHIEE (B L EWEhy M) TEFAIVFIEAE SR,
20134E (I R BT ¥ A 7 2 2T (SYNAPSE# A) Eh
2o ME—DWETEE D N7 7 —AVIE, BEEHO K2
=~ EEEFFEANVITIZ Ty 7R B R AR B
UBFIHTELRETH 720 LA L., T E T, Spoked
HEBTIEHEMENAETH 513D Y T% L. Hub TRIEHK
WLIE SR NZAT 2 72 W 720 [ Zrt-PAFHI B O Drip & Ship
(DS) DENEHIIMD TKL roze 2T 20174ED HDS
FEHiE % [T 5 72012Spokel BT, FARKIC & 5 bR
PRl 7 @ b 3 — )b & Spoke-Hub [ o) 8 21 10 ot B 22955 B ML 4%
Ta bk a—VHEH BB SN, FORE., DSERMLEIL.
JEBRIGR 4. 2017465 SAEMI20fF 2 & — 7 L. I lnliIxX
WILEDWRE L o720 RIEETRICZ L HigiH dtelestroke
Tid. SpokeDIEH P D HubD HMEE S L v, 20
)RR TEE L DDSEERTE I LOBRIIKE WV,
MEFHETELZTMBL DS, DD TRHTRMIZDS
REBRTLULENRDH /2SR 7Ta ba—ViEHIZH20 .,
2k U o 2R T E R A 08 B B % 5 Rotelestroke 2 HE b
LEBREHEOET « P L—= Y ZHrbi, Hub® ke
NEHE - RV - SRR Zh2hoft#Ez HE LT
BLOHHEEDHESE S N7z, FFICSpokeD Ttk & 4 B IEH M DN
BEOEFR=—a V2 EOTHETLIZLRIEETH-
7o RV A R EEFEC BT B IR R E ol & LT
. FEHME E L & AA L RAEEED B L U CRMINICH
Wl bo T BLERDH L LEZ bz,

(BZEE]

TRTEOR 1B~Fr2E7H31H | RIBKZEFEMERE S—ARHEE

FROF8H1H~F 1343828 : KEMayo Clinic #EARIES

TR 18F1R1B~F18F3A318 | RISKFEZEIHERIE ~EHmRltE
£ - HEE

FR18FAFT1B~FR19%3A31H | RIBKFEFEMERE—AR (i

W) BhF
TR 19F4R1B~Fr21458318  RIBKF R $H—PI% (FBIERH) B2
TR21F6R1H~F23F98318 : RIBKFRT H5—PI% GBENT) i
Fal23F 108 1B~TFR265F 78298 : RISKFRb hFxptzr9— HHR
TR26F8R1H~IRE | RIGKFRIT RiRNR B
FM29F10R1H~BHtEIR30H  RIGKE BIFR
S 2% 4 B 1 B~5E | RIFKZRE BlRRR
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F10BEILRFEFRE 1F R0Y)

=R AIRE(LEC ST 3 SRERM L
BHiE T S ERARDEERIRE

BEE : fIR HKE EmeicrAREReEEES s
(B #eB R IRy

=) K 5 N bRV 2 S i N

<RLWV>
ME) = 2 — 0 YR TH 2 B EMEMRBALE (ALS) 28

W, EE) = 2 — 1 RS ORRERE AR B E )3

TR EFMEEINTVS, & ICEEWH - ATk
TIEh s BHICBOTE, PREE = 2 — 1 VR0 R -
HAMFSROBE, PRS- R ERE 33227 —v 3
¥ EE R IR E 2 &7, JBEBEIRE L TH SR T
W5 fIRRIAENICH, EMT2EABREROFREICL -
T, A LERMENZETHIERMONT VWS, AKY ¥
YT ATIE, ZRMEMEE LTOALSISH L, BER,
RAFZN, MERHELN LN E T2 LIS, BILAD
EBERZEICEbTI 2o r—Ya VBEANDOT 7O —FIZ
DWWk s %o

S-24-1 ALSICHI(F B hiRRRE#E
3¢ )

BEDMASETBRUERE (3

Ok K\ il EF ) 4
VR B AL, A RS R
T Wi o 7 il = b

B = 2 — v VIR TH B MW RMALE (ALS) 1, 2
NFETOMAN»SLLRZRENEBTH S Z LWTITHEL S
TWho AY YERI Y ATIE, HAKE RO M4 B2 2
WL EDHT, TOBFRICOVTEEL W,
ALSIZB W TR R A TS BN (SEP) o RSl bh b &
WA RERET L DR S hTw a8, 20%  3EEoH
WAL R 021 3 A OS DR T TH Y, WiEb—E L%
o 720 20074F 1E AR B SEP ON20 DRI 258 K9 5 =
EERHMODTHE SR, ALSTR—XKEER oA AN D
bEENT, VINGEHBFOEEIHE) R EDOTH S
LEEENTD, 20184, & DD 5 720 TN20-P25D R
PRL, ZRAPEGTPRAROMY. L2 TFHINTTH S
Lt Lze N20ICHE ST 2 W MkIRE) (HFO) N20-P25
DOWRITHE - TWRL TWz28, HFOIRIEIZ F# 73l K -1
T <, BALT O s AMIL o BATER RIE ) RN BL
RTHDHEEZOND, ALSTIZ—RIEEFIZ D TDP-43%
AMEDBRBOOLND Z EFMONTHE Y, N20DIRIEH K13 K
FI O FIEZE % BT B W REMEDTE Vo
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encephalitis: Post-HSE). WK%t - BB EEIEMERE. TA»A
FEAE. AT, B RER A, ERIRE AN, S
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k. PUKLHL11Fifk. $TPDE10APUR,. HimGluR2HLE. HT
IgLONSHUtk A, HEHYEAEICK T % (B3 EINIAHE. Bl
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pifh z &R ZE Pk (NSAs) 2853 % H
IR EDEER AR b I ABMRHINDOOH 5T, post-
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Neurologic Specialty Board in the
World

Chairs : Susumu Kusunoki
Japan Community Health care Organization

(JCHO)

Makoto Kawai
Stanford University

< Objective>

Japanse Neurogical Specialty Board is currently one of
the subspecialties of internal medicine. This situation is
exeptional comaperd with the countries in the rest of the
world, where Neurological Specailty is independent from
internal medicine. Experts from Germany, Korea and
Japan explain about Neurological Sepcialty Board System
in each country and discuss the future direction.

$-27-1 Specialization in

Neurology in Germany

(O Heinz Reichmann

University of Dresden, Germany

Heinz Reichmann MD PhD graduated from the University
of Freiburg, Germany in 1979. He spent the following four
years as a research fellow at the Institute for Biochemistry,
University of Konstanz, Germany and the Institute of
Neurology, Columbia University, USA. This was paid for
by honorary grants for excellency to Dr. Reichmann. He
returned to Germany where he held a number of positions
at the University of Wiirzburg, becoming Professor of
Neurology in 1990. In 1996, he was appointed Chairmann of
the Department of Neurology at the University of Dresden,
where he is now also Dean of the Medical Faculty.
Heinz Reichmann is a member of numerous scientific
societies including the German Neurological Society, the
European Neurological Society, the American Academy
of Neurology, the Royal Society of Medicine and the
Movement Disorder Society. In addition, Dr Reichmann
serves on the editorial boards for a number of prestigious
neurology journals. His major research interests are
energy metabolism, neuroprotection, premotor symptoms
in Parkinson's disease, etiopathogenesis and treatment in
PD. Prof. Reichmann is a Fellow of the Royal College of
Physicians and of the American Academy of Neurology.
He serves on many Neurological Boards and was President
of the German Parkinson Society and the German Muscle
Society. In 2009 Professor Reichmann started his 2-year
term as President of the German Neurological Society. He
is a honoray member of the Japanese Neurological Society.

[Curriculum Vitae]

Heinz Reichmann MD PhD graduated from the University of
Freiburg, Germany in 1979. He spent the following four years
as a research fellow at the Institute for Biochemistry, University
of Konstanz, Germany and the Institute of Neurology, Columbia
University, USA. This was paid for by honorary grants for excellency
to Dr. Reichmann. He returned to Germany where he held a number
of positions at the University of Wirzburg, becoming Professor of
Neurology in 1990. In 1996, he was appointed Chairmann of the
Department of Neurology at the University of Dresden, where he
is now also Dean of the Medical Faculty. Heinz Reichmann is a
member of numerous scientific societies including the European
Neurological Society, the American Academy of Neurology, and
the Movement Disorder Society. In addition, Dr Reichmann serves
on the editorial boards for a number of prestigious neurology
journals. His major research interests are energy metabolism,
neuroprotection, premotor symptoms in Parkinson's disease,
etiopathogenesis and treatment in PD. Prof. Reichmann is a Fellow
of the Royal College of Physicians. He serves on many Neurological
Boards and was President of the German Neurological Society and
the European Neurological Society. He is a honoray member of the
Japanese Neurological Society.
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S-27-2 Neurology Specialty
Board in Korea

O Jee-Young Lee

Seoul National University College of
Medicine and Seoul National University Boramae Hospital,
Korea

From the history, the first neurologic clinic in Korea was
established in Jin-Ju City by Australian doctor Charles
Inglis Mclaren in 1910. The first Korean neurologist was
Dr. Lee Jung-Cheol. He studied and trained in China,
Australia, and Japan and began practicing in 1934. The
first department of neurology in Korea started as an
independent department in 1958 at the National Central
Hospital, which was a collaboration with Scandinavian
countries. The development of neurology at Seoul National
University was instituted in 1973. However, the Neurology
specialty board was not separated from the Psychiatry
board at that time. The independent Neurology specialty
board was initiated in 1983, and the specialty board
exam is currently operated by the Korean Academy of
Medical Sciences (KAMS) in South Korea. In order to
apply Neurology board exam in Korea, doctors need to
get specialty training of consecutive 4 years in certified
training hospitals. There are 69 neurology training
hospitals in South Korea, and every training hospital
fulfills the standardized requirement for its qualification
and has at least 5 guidance neurology specialists who are
qualified every 3 years with receiving at least 8 hours of
guidance education. Currently, there are approximately
2,350 neurology specialists in South Korea. About 38.3%
of them work at university hospitals, 264% at secondary
hospitals, and about 24% at local clinics. During the last 5
years, average of 91 doctors per year passed the Neurology
specialty board exam. The historical overview and the
current status of the Neurology specialty board system in
Korea will be presented in this lecture.

[Curriculum Vitae]

Dr. Jee-Young Lee graduated from Seoul National University (SNU)
Medical College in 2002 and accomplished her neurology specialist
training at SNU Hospital, Seoul, South Korea. Her current position
is Professor of Neurology Department of SNU Medical College
and also a faculty at SNU affiliated Boramae Medical Center. Dr.
Lee is participating in various international research groups, and
the MDS-AOS task force, and the committee of the International
Parkinson and Movement Disorders Society. Her research interest
is multimodal imaging using PET and MRI in basal ganglia disorders,
particularly focused on the pathophysiology of prodromal Parkinson
and various kinds of dyskinesias. She is also devoted to retina
imaging studies in parkinsonian disorders since 2011. She has
published more than 130 papers so far in peer-reviewed journals.
Research Interests
- Pathophysiology of basal ganglia disorders and dyskinesias with
PET and MRI analysis
- Multimodal imaging study in prodromal Parkinson cohort
- Pathophysiology of retinal degeneration and retina-brain
interaction in PD and other neurodegenerative diseases

$-27-3 Neurology Board in
the US and Japan

O Yohei Harada

Duke University School of Medicine, Japan

ool

There are 21,457 and 6,088 board-certified neurologists in
the US and Japan (as of 2019), respectively. While board
certification represents a physician's clinical competence
in practice in both countries, they have different
processes and requirements for certification. In the US,
the neurology board is overseen by the American Board
of Psychiatry and Neurology. Board's requirements for
certification include the completion of residency consisting
of 1 year of internship followed by 3 years of neurology
training as well as passing the board exam. The residency
training is accredited by the Accreditation Council for
Graduate Medical Education, which is a private, not-for-
profit organization that sets standards for US residency
programs and render accreditation decisions based on
compliance with these standards. The competency of
individual residents is also evaluated by various groups
of people including the Clinical Competency Committee
(CCC), which is an important element of competency-
based education. CCC is organized by core faculty
members who assess residents based on a key set of
ability to care for patients in practice called Milestones.
The committee evaluates residents every 6 months if
they meet the core requirements of Milestones or not,
and ensure the growth of their knowledge and skills. In
Japan, 4 years of neurology training follows 2 years of
basic training after medical school and is combined with
internal medicine training. The requirements for the
board exam eligibility include holding a board of internal
medicine and experiencing a certain number of various
diseases during the training. The resident's experience is
confirmed and evaluated by their reports submitted to the
board. Two distinct evaluation systems (competency-based
vs curriculum-based) distinguish the residency training of
the US and Japan.

[Curriculum Vitae]

Professional experiences and current position
2020- Present Neuromuscular Fellow, Duke University, Durham,
NC

2019- 2020 Chief Resident of Neurology, University of Arkansas
for Medical Science, Little Rock, AR

2016- 2020 Neurology Residency, University of Arkansas for
Medical Science, Little Rock, AR

2015- 2016 Peripheral Nerve Disorders Fellowship, University of
Rochester, Rochester, NY

2012- 2013 Research Trainee, Pulmonary and Critical Care
Medicine, Mayo Clinic, Rochester, MN

2011- 2015 Neurology Residency, Anjo Kosei Hospital, Aichi,
Japan

Education
2011 M.D. Nagoya University School of Medicine
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S-27-4 Neurological specialty
board in the world and
the historical background
of the situation in Japan

(O Masahiro Sonoo

Department of Neurology, Teikyo University School of
Medicine, Japan

In 2018, Japanese Society of Neurology (JSN) has decided
to aim at making neurology a basic specialty, which is now
subspecialty of the Internal Medicine. As far as I know,
neurology is a basic specialty in most countries in the world.
Japan is an exceptional case. Not only in European and North
American countries, but also in most Asian and Latin American
countries, neurology is a fundamental specialty. In USA and
Germany, other fields of internal medicine, such as cardiology
and gastroenterology, are subspecialties of internal medicine,
whereas neurology is an independent basic specialty. In UK,
France, Italy and Sweden, every major field of internal medicine,
such as cardiology or gastroenterology, is also a basic specialty.
Subspecialties of neurology in USA include vascular neurology,
epilepsy, neuromuscular medicine, clinical neurophysiology and
sleep medicine. Neurology is closely related with psychiatry in
USA and Germany. Psychiatric training required for neurologist
in Germany and USA will be mentioned by other speakers. The
situation in Japan is derived from history. The Japanese Society
of Neurology was founded in 1902 by Prof. Kin-nosuke Miura,
professor of internal medicine, Tokyo University and Prof.
Shuzo Kure, professor of psychiatry, Tokyo University. It was
renamed as the Japanese Society of Psychiatry and Neurology
(JSPN) in 1935 because of expanding number of psychiatrists.
After WW2, internists who were interested in Neurology
founded the Japanese Society of Clinical Neurology in 1960,
soon renamed as JSN. JSPN admitted their movement, but the
name of their own society remained the Japanese Society of
Psychiatry "and Neurology". Because of too much burden of
internal medicine training in the new specialty system in Japan
and the serious imbalance regarding neurology subspecialties
with other basic specialties such as psychiatry or neurosurgery,
JSN now seeks to be a basic specialty. We should bear above
historical background in mind.

[Curriculum Vitae]

Education:
1989  Ph.D. (Dr. of Medical Science), The University of Tokyo
1982 MD. The University of Tokyo, School of Medicine

Professional Background and Employment:

2016-present  Dean of Graduate School of Medicine, Teikyo Universit

2015-present ﬁhair_rpaln, Neuromuscular Electrodiagnosis Center, Teikyo University

ospital
2011-present  Professor and Chairman, Department of Neurology, Teikyo
University School of  Medicine, Tokyo

2006-2011  Associate Professor, ditto

1992-2006  Assistant Professor, ditto

1991-1992  Guest Researcher, Department of Clinical Neurophysiology, Uppsala
University Hospital, Sweden

1984-1991  Department of Neurology, Tokyo University Hospital

1982-1984  Residency in Internal Medicine, Tokyo University Hospital

Academic Memberships:
Editorial board of Muscle and Nerve
Editorial board of Clinical Neurophysiology Practice
Japanese Society of Neurology (Director, Chief Editor, Vice Chairman of the
committee to achieve the independent specialty of Neurology)
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Novel therapeutic strategies against
ischemic stroke from the perspective
of neuro-glial-vascular unit

Chairs : Takakuni Maki
Kyoto University Graduate School of
Medicine

Masato Kanazawa
Department of Neurology, Brain Research
Institute, Niigata University

< Objective>

Recent progress about stroke research has been revealing
that cell-cell interactions among various cell types in the
brain contribute to the pathology of cerebral infarction.
However, detailed pathomechanisms remain unclear, and
there is currently no treatment that can comprehensively
improve the "neuro-glial-vascular unit" in cerebral
infarction. The purpose of this symposium is to summarize
and discuss the findings of each researcher from the
perspective of elucidating the dynamics of the "neuro-glial-
vascular unit" in cerebral infarction and its therapeutic
application. Although thrombectomy and thrombolysis
has advanced in the hyperacute phase of ischemic stroke,
its indication is limited, and there is an urgent need to
develop new therapeutic approaches for the post-acute
phase of ischemic stroke. This symposium will provide us
with hints on how to develop new therapeutic strategies
against ischemic stroke.

S-28-1 Endothelial progenitor

cells secretome in neuro-
oligo-vascular remodeling
after ischemic stroke

(O Anna Rosell

Neurovascular Research Laboratory, Institut de Recerca,
Hospital Vall d'Hebron, Barcelona, Spain

Growing evidences suggest that part of the regenerative
potential of cell therapies being currently investigated
are orchestrated by the molecules secreted by the cells
(the secretome) which reflects the functional competence
of a given cell. The secretome is also responsible for the
crosstalk with tissue-cells and the extracellular matrix via
trophic factors, cytokines, or other bioactive molecules.
In this regard, cell-free strategies have been proposed for
regenerative medicine, including the treatment of cerebral
ischemia.

In this context we have shown that Endothelial Progenitor
Cells (EPCs) present a powerful therapeutic potential
by enhancing angiogenesis and neurorepair by creating
a pro-regenerative environment in ischemic conditions.
More recently, in the context of white matter remodeling,
we have also identified the presence of several trophic,
proteolytic and signaling factors in the EPC-CM
that support the therapeutic effects on white matter
remodeling and Oligodendrocyte Precursor Cells (OPCs)
which are progenitor cells widely distributed in the adult
brain for physiological myelin renewal. Finally, the pools
of Neural Precursor cells (NPCs) from the subventricular
neurogenic niche also respond to secretome-derived
factors in neurosphere cultures proving the potential
neurogenesis responses from of EPCs treatments. Overall
multiple evidences prove the therapeutic potential of EPCs
secretome to treat stroke disease by modulating neuro-
oligo-vascular responses.

[Curriculum Vitae]

My scientific education and expertise has been focused in the
translational study of stroke. As a PhD student at Vall d'Hebron
Research Institute (VHIR, Barcelona), | was trained in the
biomarkers field and clinical stroke studies, which gave me a solid
understanding of the disease from a clinical perspective. At the
Massachusetts General Hospital in a world-leading laboratory
of experimental studies in cerebral ischemia (Neuroprotection
Research Laboratory-MGH) | did a postdoctoral training extending
my experience at a more basic and experimental level. A step
forward in my career was the establishment of a new neurorepair
research group as principal investigator at the Neurovascular
Research Laboratory at VHIR with a tenure-track appointment,
and since 2016 | hold a tenured position and | am the head of the
Laboratory. The focus of my research is the search of new therapies
for stroke based on neurorepair strategies with specific emphasis
on the role of angio-vasculogenesis using nanomedicine and cell-
therapy approaches. This has allowed me to obtain funding as PI
from national and international agencies and private foundations,
to supervise and guide PhD Students and postdoctoral researchers.
I have established collaborations within the neuroscience,
regenerative medicine and nanotechnology fields with over 100
publications.
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$-28-2 Microglia, monocyte, and
PBMCs polarization reveal
therapeutic mechanisms
against ischemic stroke

(O Masato Kanazawa

Department of Neurology, Brain Research Institute,
Niigata University, Japan

Strokes remain a major cause of permanent disability because
of the brain's limited regenerative capacity. In the last two
decades, treatments have dramatically changed. However, half
of stroke patients cannot achieve functional independence
even after treatment. Cell-based therapies are currently being
investigated as a means of improving functional outcomes.
Cell-based therapies using microglia, monocytes/macrophages,
and peripheral blood mononuclear cells (PBMCs)
preconditioned with optimal stimuli, and/or any therapies
targeting these cells, might be ideal therapeutic strategies
for managing strokes. Cell-based therapies using these cell
lines might serve as therapeutic strategies that can protect
against stroke for three reasons. First, these cells secrete
protective remodeling factors, thus prompting neuronal
network recovery via tissue and vascular remodeling. Second,
these cells can migrate to the injured lesion through the
blood-brain barrier. Third, these cells could mitigate the
extent of inflammation-induced injuries if the therapeutic
interventions are appropriately-timed. This indicates that
these cells polarize to either the classic pro-inflammatory type
or the alternative protective type under optimal conditions.
Even though astrocytes, neutrophils and T cells, and some
populations of these cells are protective phenotypes, obtained
by clustering data from advancing whole and single-cell
RNA sequencing techniques. The mechanism underlying
polarization is still a conceptual model, and is not yet clearly
understood. However, as microglia, astrocytes, neutrophils,
and stem cells have shown mixed and intermediate
phenotypes, the term "polarization” may be complicated, and
the proposed model for its underlying mechanism may be
an oversimplification. Researchers should investigate how to
selectively polarize protective phenotypes, while focusing on
adequate treatment timing. Polarized protective cells might
reveal therapeutic mechanisms against stroke.

[Curriculum Vitae]

2000 M.D. Fukushima Medical University

2000- Resident in Niigata University Hospital

2005- Fellow in Niigata University Medical and Dental Hospital

2009 Ph.D. Niigata University

2009- Fellow in Niigata University Medical and Dental Hospital

2009- Assistant Professor in Niigata University Medical and Dental Hospital
2010- Visiting Scientist in University of Washington

2012- Assistant Professor in Niigata University Medical and Dental Hospital
2019- Associate Professor in Brain Research Institute, Niigata University

AWARDS

2011 Significant advance based on animals research award from American
Academy of Neurology

2012 Kusano Award from Japanese Stroke Society/Japan Heart Foundation

2015 Young Investigator Okamoto Award

2017 Medical Research Encouragement Prize of the Japan Medical Association

2017 Japanese Society of Cerebral Blood Flow and Metabolism Award

5-28-3
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The Effects of TrkB agonist

for changing A1 to A2
astrocyte under prolonged
cerebral hypoperfusion /

O Nobukazu Miyamoto', Shunsuke Magami’,
Kennichiro Hira', Toshiki Inaba’,
Yuji Ueno', Nobutaka Hattori'

' Department of Neurology, Juntendo University school of
medicine, Japan, ? Department of Neurosurgery, Juntendo
University school of medicine

[Objective]l As oligodendrocyte precursor cells (OPC)
are vulnerable to ischemia, their differentiation to
oligodendrocytes (OLG) is impaired in chronic cerebral
hypoperfusion. Astrocyte (AST)-OLG interaction is
important for white matter homeostasis. Recently, reactive
AST were separated into two types, Al (cytotoxic) and
A2 (neurotrophic). We analyzed the effects of interaction
between Al-A2 AST and OPC-OLG under hypoperfusion,
focusing on mitochondrial migration.

[Methods] Chronic hypoperfusion model mice were created
by bilateral common carotid artery stenosis using micro-
coils (n=50). As a matching in vitro study, rat primary
cells were cultured with a nonlethal concentration of
CoCl,.

[Results] At 28 days after hypoperfusion, the number of
OPC and AST increased, whereas that of OLG decreased.
Increased AST were mainly Al-like AST, however the
number of A2-like type decreased. In cell culture, OPC
differentiation was interrupted under mimic chronic
ischemia, but improved after AST-conditioned medium
(ACM) was added. However, injured-ACM was unable to
improve OPC maturation. Incubation with CoCl, changed
AST from A2-like to Al-like, and mitochondrial migration
was also reduced. A TrkB agonist was able to maintain
AST from Al-like to A2-like even under hyperperfused
conditions, and aided in OPC maturation and memory
impairment via mitochondrial migration and drug effects
in cell culture study and BCAS model.

[Conclusions] The reduction of Al AST protects against
white matter injury. Mitochondrial migration may be a
broad therapeutic strategy for cerebrovascular diseases

[Curriculum Vitae]

Dr. Nobukazu Miyamoto received his MD degree from Juntendo
University in 2001. He received his PhD from Juntendo University
in 2009 and was appointed Assistant Professor of Neurology at
Juntendo University in the same year. In 2011-2013, he joined
Neuroprotection Research Laboratory at Massachusetts General
Hospital/Harvard Medical School as Research Fellow. He moved to
Juntendo Urayasu hospital in 2013-2016, as Assistant Professor.
Since he moved to the Neurology at Juntendo University (Prof
Hattori N.) in 2017 as Associate Professor, his research interests
have focused on oligodendrogenesis and cell-cell interaction
between oligodendrocyte and other cells under chronic cerebral
hypoperfusion in white matter, and neuroprotection of acute
cerebral ischemia in basic science, and neurological deterioration
of ischemic stroke in clinical research.
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$-28-4 Brain pericytes
serve as multipotent
stem cells following
ischemic stroke /

O Mikiya Beppu', Takayuki Nakagomi®®,
Toshinori Takagi', Akiko Doi*”’,
Tomohiro Matsuyama®,

Shinichi Yoshimura'

"Hyogo College of Medicine, Department of Neurosurgery,
Japan, ?Hyogo College of Medicine, Institute for Advanced
Medical Sciences, * Hyogo College of Medicine, Department
of Therapeutic Progress in Brain Diseases

Stroke is a leading cause of death worldwide and many stroke
survivors suffer from debilitating sequelae such as paralysis.
Although there are currently effective reperfusion therapies such
as recombinant tissue plasminogen activator and endovascular
treatment, only a small percentage of stroke patients benefit
from these therapies due to limited time window and failure
of reperfusion. Increasing evidence shows that many types of
stem cells have the potential to be applied as therapeutic cells
for regenerative treatment after stroke. However, accumulating
evidence shows that only a small portion of transplanted stem
cells were located near the injured brains. Therefore, it may be
ideal to utilize regionally-derived stem cells to treat the injured
brains following stroke. However, the precise origin and traits of
locally-derived stem cells remain unclear.

Brain pericytes are an essential component of the neurovascular
unit (NVU) and play an important role in maintenance of this
unit. The survival of cells that form NVU, such as pericytes
and endothelial cells, even under severe stress such as ischemic
stroke, suggests that these cells play an important role not only
under normal conditions but also under pathological conditions.
We and others previously showed that using a mouse model of
cerebral infarction, brain pericytes following ischemia develop
stemness and demonstrated that ischemia-induced multipotent
stem cells (iSCs) have the activities to differentiate into multiple
lineages, including neural cells. Moreover, we recently showed
that these locally-induced iSCs are also present in the human
brain.

In this conference, we would like to introduce the traits of mouse
and human iSCs and the future perspectives by iSCs primarily
focusing on neural regenerative therapies for patients with stroke.

[Curriculum Vitae]

Education
2020, Ph.D (Hyogo College of Medicine)
2008, M.D (Nara medical University)

Professional Experience
2020.4-present Assistant professor, Department of Neurosurgery,
Hyogo College of Medicine

2012.10- Deputy Chief, Department of Neurosurgery, Kobe City
Medical Center General Hospital

Award

Hyogo College of Medicine Grant for Research Promotion (2020)
SENSHIN Medical Research Foundation (2019).

Grant-in-Aid for Graduate Student, Hyogo College of Medicine (2018),

$-28-5 The phenotype changes
of oligodendrocyte
precursor cells after
ischemic stroke

O Takakuni Maki

Kyoto University Graduate School of Medicine, Japan

Stroke is the most leading cause of adult neurological
disability worldwide. Among various cell types in the
brain, oligodendrocyte precursor cells (OPCs) have
been shown to play more diverse and crucial roles than
previously recognized. OPCs regulate neuronal, glial
and vascular systems in a direct and reciprocal fashion.
However, the detailed phenotypic changes of OPCs after
cerebral ischemia remain largely unknown. We have
recently demonstrated that (1) the phenotype of OPCs in
cerebral cortex shifts from parenchymal to perivascular
subtype after cerebral ischemia, and increases in the
number of perivascular OPCs are synchronized with
post-stroke angiogenesis in mice; (2) OPC phenotype
becomes pro-angiogenic after hypoxic insult and hypoxia-
preconditioned OPCs secrete a greater amount of
angiogenic factors, such as VEGF and angiopoietin-1; (3)
hypoxic OPCs promote vessel formation via secreted
factors in vitro; and (4) the treatment with hypoxic
OPCs secretome facilitates angiogenesis, alleviates infarct
volume, and improves functional deficits after cerebral
ischemia. Therefore, hypoxic OPCs may provide a novel
therapeutic option for stroke. Additionally, such dynamic
phenotypic change of OPCs to perivascular subtype after
cerebral ischemic is much more pronounced in cerebral
cortex compared with that in white matter, suggesting
the regional heterogeneity of OPCs in terms of response
to ischemia. Considering the harmonized orchestration of
all cell types in a disease is fundamental for minimizing
damage and augmenting recovery, further studies
are warranted to elucidate the diversity of OPCs and
their interactions with other cell types under various
pathological conditions.

[Curriculum Vitae)

2000.4-2005.3 Resident in Internal Medicine, Tenriyorozu hospital,
Nara

2005.4-2007.3 Fellow in Department of Neurology, Tenriyorozu
hospital, Nara

2007.4-2011.3 PhD student in Department of Neurology, Kyoto
University Graduate School of Medicine, Kyoto

2011.4-2011.7 Fellow in Department of Neurology, Japanese Red
Cross Wakayama Medical Center, Wakayama

2011.8-2012.2 Fellow and Staff Physician in Department of
Neurology, Kyoto University Hospital, Kyoto

2012.3-2015.4 Research fellow in Departments of Neurology
and Radiology, Massachusetts General Hospital
(supported by the Japan Society for the Promotion
of Science)

2015.5-2019.3 Assistant Professor in Department of Neurology,
Kyoto University Graduate School of Medicine,
Kyoto

2019.4-present Lecturer in Department of Neurology, Kyoto
University Graduate School of Medicine, Kyoto

1
z

IPANAN



21
=

N
z

G

BEPRApARE 45 61 B (2021) 61 : S148

NI L 29
5H21H (&) 8:00~9:30

|15 | Jp

F072B(EIIREPEMESEE 1F Room D)

CThDARERAOZRN7Z70—-F : 7
U7EZa1—-0OYVDEwRERT—Y

B :tE BX
1ZH

RBAFZAREREZRFA TAD
K - EENEELERFERE
ERIEE RSN AR
AE

R

<RhbHW>

FLAEHER T AP A DFRIERBUCB VT, BRIR CTO RPN EM
25 OFAERER I Owide bandf#Hi 22 5H. =2 —a YO TA
PAMETEBI 72 Tid R <. FNITHAT ST ADC AL ORI
HonE DT X but S FORBYEEGIIRE NI, &5
ICHFSHEB L O, EBTADPANRST A a4 bORE
PAEH SN ENTE . FRICHEDE, € NORNET—
Yer)r7btoa—uriEERE LTEHEEFT ML TRE
EREMITHHT 2 LB LoOH b, AV VRITA
Tl LAl OB R A — I3 5 2 L T, Bk
SHOBEEZWONICT S, SHIIFICAYERZHOE TR
BIZREO R R L TR T O—E O L Z kA 5,

%% HATADAER

Y

$-29-1 ThHARIERORRE
Eh5RZAZIU7 &
~a1—0OY0E5 : DCE |
D 2 94 LRIEAEES

O BEA'. AaAG A, bk B,

ik FRL W RER
RSB REGCRE MR, SRR R
BEERIYERE TArA - MBDSUH I, O SRR
FRPEERIER ARSIV, R R B
BRGEBE R I

19604EC D BMEE TNV DEEBRTANA T, FEVERF O MK 3
%55 CdH AHdirect current (DC) B OMZELfTHI, 2k
7 — 5 TRDCEMAZ ) 7 MR & AR o BEo5 i 2> & HE
KEN, YT ORMEEG RSN S 5IT19964F
Ikeda et al#¥, ZuHili#s (R #108) % VR TRS TA
WA BE O T EMIZBIT 2 FBERDCEMZ/RL, IR
FEECTALADENFEEEE LT Lz, EE, 7Y
7 ML DTGBy O FEEE DO FEAVERFDCEALAS, PRSI % B 0 80
HzV EoE a8 (High frequency oscillations, HFO) 12
%647 L (Kanazawa et al, 2015, 4% 5, 2019), BHETARA
BT 27 TN OREEYY 72 8) & 29RW2 & iz, B FEGE
T—=FITR LT, BRI CTROELE 7OV ORGEDSHE A
T % (Yokoyama et al, 2019, Namiki et al, 2020)).

L L—Ji R oRTid, 2 olirRe8ew ¢
O (H¥,T7 4V 5 —008 Hz) O¥EEZHWTBY, FA
IR E B 0F TILAE S N FAEREDCEAL AT, R BRIt &%
THRMIZE M2, S OIHBFTASORIRZ R L. £
OFH, 1) REEEK 1 0 Bitsko 215112058 EH 10753 EDFE
PEREDCENM ASME B F2BFERTOHENETH 72, 2) &

RzHWrIRA7 =M 247V, THRERED?E W type#]
(rapid development pattern, 73/120%61E=60.8%), TH &%
H 25 Wiype#2 (slow development pattern, 47/120%8 1k
=39.2%) O2BEITHFTE 2. 3)type#l & B BRFTERIEK
1A (22/29581E=758%, 4/53EBI=80%) K Otype#2& W 2[R
JRAMERIEE2A (13/18%811E=72.2%, 3/4HEB=75%) |24 E DR
MR & OFMBAR S, 4) MRAKE X+ R 5 ¥ 2 e D
HRNTHLT7TA a2z 7oOKir 4 1O T 25type#1i
w72 (Kobayashi et al. 2019).
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Antoine Ghestem'. Anton Inalov'.
Christophe Bernard'

! Aix-Marseille University, Institut de Neurosciences des
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1. Takao NAMIKI, Ichiro TSUDA, Masao MATSUHASH]I,
Akio IKEDA, et. al., "Mathematical Structures for Epilepsy:
High-Frequency Oscillation and Interictal Epileptic Slow
(Red Slow) ", Neuroscience Research 156 178 - 187

2. AT ARZFER, HH— B8 "RBAERE R T — 7 OB E T NALD
A A" Epilepsy, 14% 1% (202045 H )

3. T. Proix, V. K. Jirsa et. al., "Permittivity Coupling across
Brain Regions Determines Seizure Recruitment in Partial
Epilepsy", The Journal of Neuroscience, November 5, 2014,
34 (45):15009-15021
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Neuron® H 1= AL LA 2 UL, AR Ba b %
b, WM LZZ RN ED LIELED S, L
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DB TADPABIECHFG LTV A TR Z BT 52 &
FEBERbNL,

Y TR FRCT A A MR AT I
TEZ LT 2700 EEWMIFICEELLE#HERLT
WABZEPMONTWS, 72, TAMaH A4 bOIERY
W2 & ) AR O BAE VAT L  BHRS % C L kA R ET
VI ERCEBRTHRENT WD, FEB. Fr OBES
W—7TliE, TAPABZOURERHRICBWTD, ikt
AL OW & 2 2R EIIHFEH LIS W oo, 77X by
4 POREREEZRIBETIEMIELTVE I L2, B -
KoM SH LM LTS, $72. 29 LT A+
F 4 - OREERIC X Y AR S AR R O I RE I ZE (L
. W ERE LT 2 T 3 KIS % & v
IIRADAD TV 5,

RBH TN ORI OMAZHAN L RS, 7Y 7O
RESLH & AR O MR BV & OB DO WTEL L, 7
U770 FT TADLAREDOW IO W THRET L TRz
W,
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PR BT RN A

THEREBRE (carpal tunnel syndrome : CTS) &, [HEfk
Bl Thh, ZORBWEHNE - ERErOBHING, —
Ji THEK D HCTSO B Wil i sk fz &M A (NCS : nerve
conduction study) ZME® &9 5 EAEHAWRAEDIE S H
WHNTE A, SEAE, CTSO BRI E LA LBANRE %
RELTLHEETOHL. LHALCTSOZWHIIZHB W Tidgold
standard2SFER3, M. S N2BWiFEEED 72 {, 4FICINCS
Womihe LTomELREH Z2HoTw5,

CTSZEW D7 ONCSE L Tid, @ O IEHMEDONCS
DAz, BWIREO RO A ZEERK R FEIH VLR T
5. BWOLDIZIE, BEEILICH Y VETEZRET S
PVERD LD, BEHDRDPIZCTSE R PTE R WNCSHT R
T HBEERARL I LTRALTLE D & v ) BN
HHZEPNMSONT WS, ZOWRRT TR E Ot S
By MATHERET DL, REWITEESHVREIT L
WEZ ORI AL CIRALTLEH)ZETH Y M
THEFBIERD DL ) EALTLEY, BREMITTS. 2
DOMEE ZO5E, T b biEH O 5NCSOZRHEH
AT X o TEIEICR@E - BRALL, EIELR A v b
F 7R HHEERAIER L. BIERA Y M F 7
fETH R 2T 2 viUE, CTSOZBIZEIT BNCS
DEWREIIBDTEHVWIDE R D,

CTSO EAE BEHHIC B EN D 5. BEAF O EAe BE 5 FIE
[CTSIHEEBEMN OEEJE W) HIIRTIELNTWE A, Th
ZHTRELRPARD LIS THET L. LA, o
ZRR LB LOIEE S HEZER L. 2o, HARFM
MERPEDOT =7 TN—=THHub b ), CTSOBWILHENE
KD 72 D% ik L M FE ST CTH 5.

AT, CTSZW DO DNCSDO A v bt 74, B
B, Z L TR EICB L C, A DI E TOWNIET—
& &I T 5.
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S-30-2 MBS RIRE L EEFERIC
&K Bfasciculationt&i=Z
AB—ALSZROLELT—

OARM  BEXR. Wk TR
AR AR B IR R

A MM R A AL AE (amyotrophic lateral sclerosis; ALS) i,
S BHAREOERTH S, EEARHFIZ1/300L b Fbh, B

LTRizBBTIE R, RS ORBE BT 2 RE M 4 iHHks
Lo lot, HES K OF N LHi BRI OBIRRBR b Tbh T
W, RIROAEMEICO LB EERRAL VM, RHBZHB X
CHHIERBRHIATH B, S 5HIT, WA 5B 74 e R I
Womtik 2 BT % C & TAGTFHRLQOLOYHENDIR BRI h
T, L2Lads, BENLBIICES $ TEYI0~167H
MhbHE WS, "diagnostic delay' VK& REEREE 2 ), ALSO P
WICE 5 2R T, BROERMETLTRY, B ORIEHR
BRTLE) LV F =23 Rl hw,

"Diagnostic delay"23E U5 #H O —212, BRICLERNA
F—=N=DBWPLNTHRVWIERBITONSL. ALSOZWIZ
W, W OARL ZO5H 2 MRZEICLIVHLMITS
2t i THEH=2-—mrREECOWTE, SHEN
(electromyogram; EMG) THME HFEEA LBk, HRAEHP:
A7 (fasciculation potential; EMG-FP) & LTHiliEh 5. 45iC
EMG-FP I EEIR 1 7 i VR (fasciculation) 256479 % 729,
ALSRIIBMICAM TH 5. & I, SEEPEZ g i i O B
EIREE E 2 5N DLLHM% 5 % complex form fasciculation
(CFP) IZALSIZHFINCTH 5 £ H 2 S, ALSH OB Wik L)
FRHES5TS. LaLiAS, EMGIZIZEBEMOM A X 25N
BARWHTHD LR, BHIKEICSL L, MAKBORM A
Wy B, hRERENKRA. A, fasciculation®INIC BT B

WM (muscle ultrasonography; US) OF A & h T
W5, EMGE LI L TIRRE®RT, 222, EMGEIRKLTHHNO®

VIRV R ICBIEE T4 2 L ATE 572, fasciculation
OMIMEENE W EZZ bR Twa. USidfasciculation® ki &
JEAT W—T T, EMGIZBIF5CFPD & %) RISk %479
CEDWEETH B, EMGEUSOMH O FET 2160 L7z o
PR ASALSTE T O RREE - JERE O FIZEMNY, BRHEOALSH
RIWBWICHFS L9 5. MR X Sfasciculationft i (22T
WHEB L LB, SHROBBIIOVTHRE LWV,
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1996537 MEZESEAR XX

2002638 RIMERAR FE

2002450 BmIfGRHE #HERH

2004548- )IIsThiz)lligmk PI%Y - SREE2ER

2006518 BESZAZRE K2

200657R- )M IERE Rent>9—, HEAN

20114641 RREMISERR BidHERR

2017445 RREHIGERE DEENE ER

202154R-RE RRBUGERAR RSEAN ER ASEYI-R
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EFBL GRS AZEERHEETRR)
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$-30-3 ALS®Dthreshold hunting

EDILRAZEZD

OACHH & — 1K
SRR SR B R i Mt o

WA PE R AALSE (ALS) I2B Wi, LAbEE = 2 —a &~
(UMN) it & TR = 2 — 1 > (LMN) B3 5 2
ENBWIRERE FEHINTVS, L L. BEMICLMNE
DA% B LUMNBUE % K < AT HER 250 (PMA) © X 9
WAL B Y. RN R BRI D TIEE S v ALSHES]
DL\, WHEICALSEI 2179 ECid, ORBEHER 2 Wik
HE L UMNEREE & LMNREEDOAFIZE Sbhg & IZALSD
BRI 2 2N L7 9 2 THII§ 2. @QUMN#E % K <
FEBIIZ BV TUMNEE 2 M © X 2 Mg 2 M+ %
(LMNIZDOW TS ER A —Eofk#2#HoTwb), ®
ZOORNEPEZ LS, REHTIE, @QO0EDE LT
BRI REINE (TMS) 2 F\W7=FHECo S35 5. TMS
W& ) — UGB 2 RS B &L TUBAS O (B A S A
(MEP) 2555 8 b0 A IA 5 TMS-MEPHA X, BB IS
B2 B AR Bl O 1538 % 3P 3 5 AR SB35 (CMCT)
FWHWONTE 2, CMCTRETRE Z2MMT& 5ALS
FEB S —E DA THEAET 5 PO, BRI IZUMNE %A
SN WVEEF TOHAMMIZER E LTHETH - 720 AR,
TMSZFERI B 2 o 728 (—UGEBIE) B2 B Pl
SICIASALSOUMNEZEZ R IIC L 522 DICHMTH B &
LCiEHEhTW2, SICIZHME T 5121%. TMSHI R #%
TH SN BAMEPZ I X AMEP & leiE§ 5 L EH D
%o WBOJiC, F URIEEEE T S 1 5 MEPHRIE % It
N2k (=KL & —EOMEPIRIEZ 42 DIZLE xR
TMSHIETREFZ S N LM E 2 ) (= BEiEEE:) A
HY. BEICL DM EHE S TWwb, Threshold
hunting (TH) ZMEHEEHEDZ2DDOTLVITY XL THY .
MEP® ] & SOt B 2538 B8 7 A BEUTHE D L DIRED D
ERAMEEELT) TR ZMEET 5. THEOH RN
o R ANCBT 2 B OMES . ALSEE TOPii MG,
UMN#E (BR) & TMSHRAS (481 O BIfR. FIZo0n Tl
%o TMSIZHEAYMEE - # O EHRAICHSAEWICIESD
EERMEH) EPBIONLRETH 5720, FHFLEOM
FAT N 7o TR 5D E TR 28T 2 R L 72k
WALEh5,

(BSEE]

2003F 38 REAZEFHEFH ZEE

2003% 57 AR - ERAREERE & U CTEEBOMRERICEES

2008F 48 REAZFAFREZRMARE BEARZFER A2
20114 4B HAZiRER #5liH%RE DC2

20125 3B REAZFAZFHREZRMARR ET. BL(EP)EE
20125 48 HBHAXFiRER 1S5RS PD

20135 4R t@ERSNGREE SRR ER

2013F10B Sy« VO VREWBRR(F(4Y) US—FTJz0—
20175 4B WEAZEZFIMERE SEAR B

20206 4B WRERAFEFE hRmEREFT RELE EEM (RE)
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OWRIEBLEZZ LT TWwa,

REBBAI L2 1Z U & 2 IREOBRIEEE. ¢ b
DI IEAZ B IPE W LR SR 2 55385 5 Z LS RETH
%o O ERAR AR LT e R EICE
WCHRRT VOB S SN T E 7205 FOEKRIZOWw
TEREARA LR AL Vo BETIE, FHRRREETALR
2 ] BV 0 SLH & BRI IR AT L & ORI 2 BT
5L T, ZOHRNEREEZHONICILE ) LT AP R
ENTETWAS,

BIZIE BEREERO KX vma—u o - Bkt T
WL T HN—F UV UFHTIE, F2S83 Vsl v B
H3aZ Xy, ikl 2 REnE L hsh, F
83 VTSR O B WIRE TR M EE S R
TR S RIS K D MR YA B L v ) RS
MpHONTE, $720 VAFATVTOHIHENN—F VY
WBEOF VO TILMR 2tk ¥ (de-potentiation
DOHR) BALNLZ LR, WM BT 2 iy k23,
EEHGIHEO R LB L Twa v MErs, VA
FA VT OIRBIER T EESE G L Tn b 2 EAUR
BENTWDS, T2, N—F U VIO EBRER & i) 1
TEE OBHEIZOVTHRE R Eh TS,

—Ji. N=F UV VERREBO O LD TH BB LR
FECIIRE A L D SAREEO MBI RE . WEED
TP EZFEL L) L LTHREE 2> TL T ) HilnB g
WHEESNTWE, LAL, TOEHRRLN—FU Y UHLEOE
MIHWE ZERTE LD, Loz T2 oIk s
nTwhiwn,

O X ) AR B I RR B ORI LR BE LT 5
CLEPHLNERYDOOH L, MRTHEEORERPL A =X
LAEWHNITT ST LT ARRRBOWRBOIFEDO AL ST,
P LA F<—h— L LTt Re A= 58 10 il 35 %
WHBE ORI ORI L EZ BND,

RAH TR A O A DR Z T, AR EICB T 5 AR
WYL & ZORBISOVTEZ THIZV,

(B&FE]

TR18E3R ENAFEFIEFH %

TR18F4R RRAFEZIIERR HERRHEE

TR20F4F RRAFHEAR ABK

TR21F4F  HE (RS SORbraRmR)

TRi2264F HE(BARTFHEREY 9 —82RH)

TH23F4R RRAFAZREFRAREHELRE RSEEFEY AF

FRi27%38 BL BT

TRi27F4R EEAFEFIHEARE B ICER
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ESUSAN DK~ EIRFIRFR LinBDF I
15 R~

BER ML XiE
BA X

<hbw>
FERBAT DK ERAE (ESUS) 123 2DOACHO A%
Kl U 72 KB R B (NAVIGATE ESUS, RE-SPECT
ESUS) W inhd AaitkzEREhdh o7z T4bHHESUSIC
I A IRESEENTEBY, HMNRREEO L CHIE
ERODLIEINRDOLND., REAE LT I—RRIPKOETE
=& — (kOB 2 FROAAR) ZRMEICFIIT 5 C
am;h KENIRZ, YRFISLBALE, Fe1E GRAE) O M E)
KA RERBERRTAZENTE, S5 TENEED
A ST RMMEE L MEELOBED LS TVS. JHE
BN/ RIS U ARSI K TH B, LB
FNE) BN I SLBATE S0 B Hi 72 e o84 RBIRDB L, %
OAMEIHHFE IR THE, Ky RYY A TIE, ESUSO
HEFICOWTOEZ T, KERIIIKT iHE G S
DMAEILIZTF 28— b Tk L, ESUSZZELIHERLT
w7z,

U7 FERAEARE (i
AEPIRY)
ESAERIASIENR

S'31'1 ESUS@*EE"_,\U)QE . i@
= BE. XK
O B/, A fi3E

H AR K250 e il et A

Cryptogenic stroke (CS) % K AHOMiZE A R T HFEEL LTk
W W7D 1988 DOMohr TH 5 9 o Z D K &  [EFAMY] ]
DWT 5720 OB W EEOBRELPITDR TV Ah o720 2011
$ ARV AYR YU 3 (DOAC: direct oral anticoagulant) A%
LEiligh, ZoRE%%F. 20144 1CHart 512 & ) CSOH 2 St
BERARDHE T 5 BAHEM 2 EE T 5 HIY TERIA W I ERIE
(ESUS: Embolic stroke of undetermined sources) & \»9 &A%
WEhiz, 2omhT, ESUSIE, J 27 FHi%, 77 a— A Mt
Hige, DEVEMEREZ BRIV, ZOMote RN (BRI,
Mg, FUUE. BWHERZL) 2PHB L2250 HICkRA L
Y ORBIE L BRI, BRICLELREE. L BEHCTE 21
MRI 2. 125380 B 3. Rk LT T — 4, 4R DL L 0 LI E =
5 — 5. W LA % HEE S 5 SR LB IR O W R A & L7z, it
RoOMERYL Y 7y —CTEBHETHLILEZLAL LTS LD
HBEOER TEIMES T LR DR L v, BAELT I
AR THERT 2 —REZLETELL, ThooRERiTbTE
LESUSLZBWIIMHETH b, T2y HAANZGLT VT ALV
L, — Ik K & % 2 SN bbranch  atheromatous
disease d & 3% FIFESUSE ¥is b, CoOBKikELZ LICfTbN
72ESUSIZH 3 ADOACHOIHR AL TIX. DOACIET A Y Y ITH
TAHHRAMERT Z LR AP o7z, LA L. ik, RESPECT-
ESUSIEED HAND A OY T A 513, ESUSOFHFE TR & L
THEH VT UPHELETHA I LRSIz, Thid. HERRZEG
FRMER L7z THOARBLOERIGESRET OIS & 7 1 14 2 i RN
HEBZOZH OFH & | 1oV T, MRIPHEAE LT I —KE
217w, ESUSOERZMEIIE R HEINDDH Y DEMZERORE
K3 L BB DAL CHAANS 2 L sk Lk
&N, HARLWOK CESUSOZ M A5 % 2 W EAVRIE S N5,
Toa ik, BRVERALERZE O ZAARLDERE= 5 —EFO
% ik BIZFSE (LOOK study) %2020%:2H & 0 Bt L 720 A D
ICMIL D A A BH B 2 LB MBIHIL OH# &2 .L Bl 045
I X B RAT-0ME, HICESUSORK & 7% 1 15 5 LB DI
Bt 75— 2, KBRT 5 —2 & MM ZHEHET 5T & TReal
ESUSZMI SN Lz EEZ TV A,

(B&FE]

HE

TRI1E 38 BAERRAZEZEZE

TR114E 5B~ Tai13% 58 BAERAFSE KW

TRI3E 6R~ WIEIRIAITT A EENA, %?EB%@%AE@tJS’ HBERE, BF
ERAFTRIUSRRG CRSmbC 8

TRR19E 47 BEERAZBENEEIEE HHRATE

TRg23F 98 BAERAFARR B1REET (EFED)

TrE23E108~FH245 58 EIZKEﬂ?(—?—Wf‘Wﬂ BY#, lesAeT

FR24%E 6A~FR265E 78 THEYAXFE 1—2 M UREERAR ‘I‘ZH\Q S)7z0-

Try26%F 8A~TM29E 37 BAEHAZF 1@‘?‘ ﬂulIﬂEWﬂ(ﬂuﬁqlﬁql/ﬁ#?ﬂ) TrltsHaT

TH29F 4R~ BAERAZ RSEAR REhEmeER)  #60

+
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EiN@‘f“i%%WWH%F?E }‘%E R#E8
BIARRNEEPF R EFE - 155

HEANSEME

BARBRASZRHE
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S-31-2 ESUSICET DEHE)IC
XTI EBET/INA
A ~Duranta. Reveal
LINQ. WATCHMAN~

ORIl A
W) 7Y F IR WRRE (RAMEDIR)

M I I 2 R o TR B TOAST A AU S h, "5 2+
FEIE', "7 7 u— A PRI AE ORI AEARE D3 "o
e SRR X BN 5L RHREACS 2 2b S TR
WA O R VERHE" L SFHINT WD, TOHEITHD & HH
HEERL Y ABTORMEPERTA FI4 7 THOEMEMERE
EHUBERFEEE AT, O JEE IR 8 1 B MR DS S h, BRI
AL LR T VL EEBERIEOBM AT R L 2o TWwd, LaL
FHR T, RN E QBRI AR ZIZ16~39%% i, 0
k%ﬁu*@&®%%ﬁﬁm\%~§fﬁb%ﬁﬁﬁlébﬁﬁ
R ZERE & MR S . JE4E TldEmbolic Stroke of Undetermined
Source (ESUS) LW I BE@A I Twb, TOESUSIECTE 72
EMRIT T 7 FHEZE T4 Wi O BRI 3 % fEE 9 % BN -
M OMAFIZ50%, EORAEMIRE SRV, B A 7 ERJLOEBD
v, BHEZRTHMORRINZREN W E Tl s h,
RMRAIIEIBCT £ 721EMRL 1235808 X, LTI —, 24
KU EoDEE= 2 ¥ 7, BUSMEEOEHZEN - AORMEER
BROWFEHA L S D, KREYIRFEE A SR AERAE OB
MARBEBOT I —R FHERT 2 —BEMEEE Sh, LERD
IR L 24D EODEE =5 ) ¥ 7L STV B, 24K/ F )V
5 —LEX TR BB OB IR I, REIhTnd
fabtk s iei X CTwb, CRYSTAL-AFiRER, EMBRACE#RERT
B TRUAARR - RIS RLLERNC L 2 0ERE=5Y) ¥ 793k
W, R LEMBOMINENR AT LI TS,
—J5 TR L B A b b HASBLEDA 2 7 2930 1,
BN E D ) AWM LTl 2 B e LS BRI S 5
BN 7 I 04 PO D 5. Pll/MEE2HI L E o b
R (HELL ) WS ETH D, MILEMIIER#R R D ¥ 4 7312
M A RIMMOBEEZ AT 5, S CHERFEH L WG b1
32, TNHIHLTARTIR, 4FTREEOD 2 LE0H DY)
Balize 7 V) v THA T b T & 7245, 20194E9 A ARIB I TH B/
DHESF A ZA"WATCHMAN" 2 BOlIG & % > 720 ARl T
L BUE, OB ORI ST 2 ISR - B
THUAARK O KR HL.OERCTH S Duranta®®Reveal LINQ. Hi21E
PFLVEHET A 2 THHWATCHMANIZ O W TN T %,

(B%FE]

1988% 38 JERFEFEREE

1988%F 68 JEAFRIR AHFRHEER

1989%F 68 BERLBESEHLEESECRIIFRE NHES

19914 48 JEAXFEZE ARZT () BF

1994% 45 IEXFRE BoH=t 5 —HSHERE

1995% 48 ~AS—EMAZ HEARNSESE

1997 47 JEAFHRE Rafzty9— ”B%E?E%E

1998%F 48 EREZAHE=ERSSEDERR NHIES

2000 58 EEmAAMHERISEORRR IHER

20014 48 EXPRER HefEty I -BEEEER

20024 48 IEWICHERERE BEANER - EEAFEZE ARZ 1 () BF
2004 4R IS ERE SEANEE - LEAZEZE SRAREEEEE0
20065 28 JLERFEFE MEAHFEEREN

2006 68  AfIMiCAEE HEANRR

2007108 EXU7 VFEHAT FHF (EAH) #60

20144 4B EXU7VFERAE WHE (RN £ EIBR)

2019%F 48 EXU7VFEBAT PIRE (e A50R GIER)

2020 78 EXU7VFERAE ARE (RiRAE) 2% @8R

$-31-3 ESUSODIRE~BRFIFLEE

FOfEST~
Oy e - \"h'
MR PR A rh PR

FRZRFEETCERVRBEEDOFERO O & 22, JIMILELE
(patent foramen ovale, PFO) 2% V). J4E., HOVEH &h
TWwb, TAETYH, BIEWPFOMSIMNIC X 2 Mg/
FTRIARE L 72 0. 20194F1C [HEEAEPEINAE S8 1239 2 ez
FISR LB IS O B & | BAFK SNz, B0 ESR I
PPV, PFODINMEZEDRIEICH G- LT a L), 856
RS A EDEEE o

60 AT, FHRZIFETELRVWHHERZED I B, $10%
EPFO G532 MMETH L EMEEN TV D, HED
M7= CTHRBEOHETH 722 L 5. PFONHY
B3 p g LA R L v,

PFOD &R I1E, K % 4552 T & 20 W I 28 22k 0 £950%-
T A D#20-30%. PFOLAL O RHIZ & 2 i sE D H D
F10-20% & VWb N TW5S, ZD72 . PFODKIN S - 5E
FTRTHPFOD 553D ) 15 % i€ & IZBR S 7~ v, PFO
ZWICH T HIEM S TE D5, PFOOBSHdH Y
12 MIZED &9 A, ARRNELER ., BRASh S R AT IS
AW 2LEDND 5o

BWiS 5 ETIEER NI, 1 MEFE RS (MZEAIE 2 /R
23 % AR O R AR RO SRR SEAR TR IR 2 D IE 2 D i
DFEHNDB R, BEP»H 5 LD R ¥y — FHEBEE LS.
PNV ONESE) & OB, 2. Ta—-BKi(a Y T A b
H & 2NNV BT 2 O 72 R o — kR LT o —
BBECLB A7) —=v 7, HEBLTI—I2X 5PFOD
ZWi. PRODOEREN - W22 Y R 7 58 il) . TH b, T2
BEBRNEZ Z 2 FRTRY AR S L3, R LG5 E
WKEBTULA YN— b F—2TOBHEDOD & BEH DM
BLUCTHBE 2 IET 2 IAEEIE. TH b

(B&FE]
(FFE - BHFE)

2001438 BEAKFEZEERSE

200148 EEZ’S?C—?—J%IE&J:OESL REEHEER, LIYTY
2005558 BENfERESRIAR Y I —MmMERFIL IT> &
2008F4A BEREARTHRARIES

2008F4A BEAAFRZRELFEAR (2012638187 EAELES)
2013548 KEMIKEERLEY I —HRARER

2014€58 ZMNewcastleXF#RRFIU Y —F 70—

20165F4F BEARKFRITARNTIHERZ

201656 BTMAFEZIMEAPES FIEE

2020548 BTMAZEFIMZEPES Hih. RECED

(FB*=) EIZ!SW?Filﬁﬁ (FME - E58E), BAMRPR (SME - BE8E),

EIZKHu AP R (FPE - 188K), BAMmRIEMPR GREE), BARER
/ﬁﬁA(a’JEﬁ’é;‘Eﬁﬁi), BAERZR, BERFRESBEZR

EZKHWEEWI%%?%

(RE - REBIRR L)

2005 &£ HEARZHRARIEMS FRHESE

2013 & BEARZHIRARIEPIRKumamoto Best Clinical Award

=g
2014-2015 EF E—=HAEMRIPHFURENM BN B EFRTBN
20195FE  BHARSERIMEFMEIRN

20205FE  SCEEZERFIREME—ARZEIR

1
z

IPANAN



N
z

G

BEPRApARE 45 61 B (2021) 61 : S156

IURII L 31
5H21H (&) 8:00~9:30

|15 | Jp

fE 1F &<5)

F0IRBEILRFERS

$-31-4 BAfLREICXT ok
TINA A EZDFHR

~AMPLATZER~

Omlig  HEk o
WYY 7Y FRBRFNRE (RSN

i
.‘I

18704EA A & I I A S8 784 & BRI SLBAE (PFO) @ BaiidoR
&N T Wiz, KARBICPFOZ FISHS 2 R0z B9 90 LB A7 R 8
MiE. 19924E 1298 TI6HER D Case seriesH i Sz, K4,
PO T 2B 2RSS LR TE LoD, TR
Bi®e * 5 AT CIRARTH 2 W REMEAVRIE STz, 2017412
RESPECT, CLOSE, REDUCE® 3 *> 0 K BUM 6 1 25 1L He i iR B
2T RPN I FLBAAE P S A5, 5 PPk B 5 0 20Kk - B L AT
WTHHI LIRS, 20164E X 0 KEL 20194E & b AFICHER
A SNz, RS AT I FLB S o IR SE 8 P BRI, Pl
AN E SNV N (N7 01313 30 Rl . R A E E{TE A Q
HHN, HMEFLIHE RSBV E V) Biidd 5. MO
e, 2mbh EOE, OETREE. TEEobREESFLTYS
JEFSERRY A7 EENTWAED, Y AZPFO%SE L
DEFENSE-PFO Trialic BT, HEAGHERE (209 B, 1/404E
BICHUBE ) T4 M CRMZE T F03105% Td - 72 DIt
LT, #7—F VEBETIZ0TH > 720 (P=0.023)

7 —F VB OB R R L7 30 O KHIBLEE AL H iR
DX LDC0FEATDBE Th o 727250, R MI8 LI AE A iy
DM F 60 F Kl & SNTWD, LA L, Kb sE sy
ARG L LBISIEICB VT, 65 Kilio B E TIRPFOD A it
THLMMBIEE T ORI ED S L h o 72013 LT, 654
Y EOPFO% &L TV BRI TIX. PFOZ A HFL TW i Wi
BIOMSEHHELFRL TV EPREIR TS, 20k
B, 60F U LEDIEFICBNTH AT —F VHMEBERTH 5k
HAHY ., SHOBHRETDH D,

F o, KBBEEACRERBRICBWT, 77 —T7 VB
b EYERNCHU M AR SE 2 B L T BIERIN S B o 2720,
Amplatzer PFO Occluder® At 121 [PiliaR#es: 2 k5
AYBCEMEEICKRFT L] LRBENTWD, 5%, 74
A ZOWEAL, BAEY v v O M SRHILEAR AL o B 5E o
VA7 %&D LI, TMBEEEREIRTTHILNTELON
ETVUA U= F=AICTRHA IR LT BEDRH 5,

(BSFE]

TR 9F 3 BERMAE BY “B xS
T OF A BEESULRRR BRTEE
FR12E0 53 EJZ S
EEEIGEEN a'f% =B DLEN, RRBEAEREYI—
178 68 FREULERRE fEREH
TR26E 45 BEYUPVTERAZE gz—l—?—(ﬁlgamﬂ)ﬂnﬁ

TR28F 478 &

TR30E 478 ® N=htr9— Ef&
S TEI0R & HEER

<§ B>

E¥EL
EIZKPW"‘A SERRIE., ﬁ‘ SHEEME
BMERSEFS ERHIME
BADMES V9—VY 3 J;ﬁ@;wﬁ[ MR

<PiB¥S>
BARRSEFS EIZKIL\Wﬁ;L BADMES VI—RVY 3 VEEES,

R
DAEAETA. DASTARESS
EAERSSAREEARTAE o
BADIES 95— 3 VERPARER. ERPEUHATEEE
R PTCARRER I

FREHIRARHRALEA

BENENEEBERRSEA

BEMEREBHRSHEA

TERERERASTEA

$-31-5 ESUSICH(F B KENRHIE
BORRNEE
~ZDRELBTAR ? ~
OL¥ #hivl'. B HRA
[
PR SR = PR
MR A B H IR i i

79

KBRS SO M IRBYIRBEALIT 2N & D WdER e % & 723K
TR STV ok AR RE s T DA A S oD LI, A S P &
DORMEAIREN T WS, Embolic stroke of undetermined
source (ESUS) {28\ T b+ #RR BN IR o I 1% 7 B2 70 JE AR &
ZrAoND, FalE, KRBYIRIGE IR R O 5K 15 31
DWTHET L. MBS, BTMRIC B 5 % FE A 58
WE. WL v b7y ETORBIIRS A KL & 5 IRKE)
DR NE O Bk % Wi U Zze AR TR DA OB 28 C A% £
DB E Y (TEE) ZiifT 37z BEE2 R E L%k
FLYZ MY —%#% L (CHALLENGE ESUS/CS). 6774
Bl (687 = 12.85%; W 1E45561) %8Bk L7zo dmmPl Lo HE
KEYIRMGIE. 51T Bk o i % A 5 2 #4481
CHADS2A 27 =25 (OR 2.25, 95% CI1.51-3.36, P<0.001; OR
2.37; 95% CI 1.38-4.06; P=0.002). CHA2DS2-VAScA 27
=21 (OR 3.88, 95% CI, 2.07-7.27; P<0.001; OR 3.25; 95% CI,
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Increasing importance of autonomic
neuroscience in multiple system
atrophy

Chairs : Masato Asahina
Neurology Clinic Tsudanuma

Tetsutaro Ozawa
Department of Neurology, Uonuma Institute
of Community Medicine, Niigata University

< Objective>

Autonomic dysfunction is the characteristic clinical
symptom in patients with multiple system atrophy (MSA).
The lesions responsible for autonomic dysfunction in MSA
achieve widespread distribution in the central nervous
system. The leading hypothesis on the pathogenesis of
MSA is that there is propagation of the alpha-synuclein
pathology in a prion-like fashion in the vulnerable regions
in the central nervous system. The autonomic nervous
system is considered to be a potential candidate for alpha-
synuclein transmission in MSA brains. To determine
the pathogenesis of MSA, it is crucial that detailed
investigations of the autonomic dysfunction aspects should
be undertaken. The aim of this proposed symposium
would be to update the information on the autonomic
neuroscience leading to a better understanding of the
pathogenic mechanism and progression of MSA disease.

$-34-1 Updates on uro-

neurology in MSA
O Ryuji Sakakibara

Neurology, Internal Medicine, Sakura Medical
Center, Toho University, Japan

Urinary dysfunction is a prominent autonomic feature
in patients with MSA, and it is more common (above
90%) and occurs earlier than postural hypotension in
this disorder. In contrast to IPD, MSA patients have
more marked urinary dysfunction, which consists of both
urgency incontinence and post-void residuals (PVR)
>100 ml. These features would appear in a more explicit
manner in future diagnostic criteria. Videourodynamic
and sphincter EMG analyses are important tools for
understanding the extent of dysfunction. The common
finding is bladder overactivity, which accounts for urinary
urgency and frequency. However, detrusor-sphincter
dyssynergia, open bladder neck at the start of bladder
filling (internal sphincter denervation), and neurogenic
sphincter EMG (external sphincter denervation) are
all characteristics of MSA. These features may reflect
pathological lesions in the basal ganglia, pontine
tegmentum, raphe, intermediolateral cell column, and
sacral Onuf's nuclei. During the course of the disease,
the pathophysiological balance shifts from central to
peripheral, with bladder emptying disorder predominating.
In addition, recent studies clearly showed that MSA may
start in the sacral spinal cord in up to 18%. In such cases
urologists and neurologists should work together for the
early diagnosis and bladder management, including clean,
intermittent catheterization (CIC) for large PVR and
selective beta3 agonists etc. for urge urinary incontinence.

[Curriculum Vitae]

Dr. Ryuji Sakakibara was born and raised in Japan, and entered
Chiba University (Professor Keizo Hirayama). From 1997 to 1998
he was a research fellow in the National Hospital for Neurology
and Neurosurgery, Queen Square, London, supervised by Professor
Clare J. Fowler (retired in 2010). In 2007, he started a new
Department of Neurology in Toho University, Sakura Medical
Center, Sakura, Japan. Dr. Sakakibara's research interests include
neuro-urology, neuro-gastroenterology, autonomic physiology,
drug trials and clinical neurology including Parkinson's disease and
multiple system atrophy.
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$-34-2 Challenges in the
diagnosis of non-
motor MSA

O Yasuaki Mizutani',
Ryunosuke Nagao', Sayuri Shima',
Akihiro Ueda', Mizuki Ito', Yuichi Riku®,
Mari Yoshida® Tatsuro Mutoh®,
Takashi Ichihara’, Hiroshi Toyama®,
Hirohisa Watanabe'

' Department of Neurology, Fujita Health University
School of Medicine, Japan, Institute for Medical Science of
Aging, Aichi Medical University, * Fujita Health University
Central Japan International Airport Clinic, ' Department of
Radiology, Fujita Health University School of Medicine

Multiple system atrophy (MSA) is an adult-onset, progressive
neurodegenerative disorder. Patients with MSA show various phenotypes
during the course of their illness, including parkinsonism, cerebellar ataxia,
autonomic failure, and pyramidal signs. Early diagnosis of MSA is still
challenging because the presence of both motor and autonomic symptoms
is essential for the current diagnostic criteria, but many MSA patients will
present isolated autonomic failure or motor symptoms/signs during early
course of the illness. Particularly, some MSA patients may show severe
autonomic failure and die before the presentation of motor symptoms/
signs (non-motor MSA). Plasma noradrenaline, olfactory function, and
metaiodobenzylguanidine (MIBG) cardiac scintigraphy are widely used to
differentiate non-motor MSA from pure autonomic failure and Parkinson's
disease with severe autonomic failure. Although normal findings of
these indices support the diagnosis of MSA, there are no pathognomonic
markers for MSA. Now a days, characteristic laryngeal findings, novel MRI
technique that allows early atrophic changes in the putamen and brainstem,
cutaneous alfa-synuclein deposition by biopsy, and CSF alfa-synuclein
strains assessed by protein misfolding cyclic amplification technique as
well as neurofilament light chain can provide the useful information for the
more accurate diagnosis of MSA during clinically isolated autonomic failure
phase. Moreover, as for sudden deaths in MSA, several clinicopathological
studies demonstrated that severe involvement of the medullary serotonergic
neurons will play a crucial role. In this presentation, we will summarize the
advantages of current biomarkers for early diagnosis of MSA, and discuss
the possibilities of CSF serotonin metabolite (5-HIAA) and the serotonin
transporter imaging using the combination of “[.FP-CIT SPECT and voxel-
based morphometry on MRI to detect the serotonergic involvement in MSA
patients with severe autonomic failure.

[Curriculum Vitae]

EDUCATION:

Nagoya University Graduate School of Medicine, JAPAN, MD, Ph.D. 2010 Medicine

(Neurology)

Nagoya University School of Medicine, JAPAN MD 2004 Medicine

PROFESSIONAL TRAINING and EMPLOYMENT:

Lecturer at Fujita Health University, Aichi, JAPAN (2015-Present)

Assistant professor at Fujita Health University, Aichi, JAPAN (2014-2015)

(Gzr(a)dgaé((e) Re)search, Nagoya University Graduate School of Medicine, Aichi, JAPAN
10-2014

Medical staff in Neurology at Meitetsu Hospital, Aichi, JAPAN (2004-2010)

SOCIETIES:

Japanese Society of Neurology

Japanese Society of Clinical Neurophysiology

Movement Disorders Society Japan

The Japan Stroke Society

Main research fields

Movement Disorder, Electrophysiology, Autonomic Nervous System, Cell Biology

S-34-3 Real-world data of autonomic
dysfunction in Hokkaido Rare ~ ¥
disease Consortium for MSA &
(HORC-MSA) study E

O Masaaki Matsushima', Ichiro Yabe',
Hidenao Sasaki’

'Department of Neurology, Faculty of Medicine and
Graduate School of Medicine, Hokkaido University, Japan,
?Department of Neurology, Hakodate Central General
Hospital

Multiple system atrophy (MSA) is a refractory
neurodegenerative disease whose main symptoms are
cerebellar ataxia, parkinsonism, and autonomic dysfunction.
MSA progresses rapidly, and sudden death sometimes
occur due to vocal cord dysfunction or cardiac arrest, etc.
At present, no radical therapy has been found, but recent
research progresses are expected to lead to the development
of novel treatments in the future. In clinical trials, it is
necessary to secure a sufficient number of cases, evaluate
the severity appropriately, and obtain accurate natural
history data. Based on the cross-sectional previous study,
we constructed the regional registry of MSA (Hokkaido
Rare-disease Consortium for MSA: HoRC-MSA) with the
cooperation of medical institutions, patients, and families in
Hokkaido, Japan. We are conducting a prospective cohort
study aimed at confirming the natural history of MSA on
a large scale and over a long period of time. In this talk,
we will reconfirm the clinical aspects of MSA in Japan and
Asia, focusing on the items related to autonomic dysfunction
from the real-world data of HoORC-MSA.

We started recruitment of MSA patients in 2014, and it is
still ongoing. Postal surveys were conducted. As of October
31, 2020, informed consent was obtained from 215 MSA
patients. Diagnostic criteria and their activity of daily living
were examined for 201 patients. In the initial survey, about
90% of cases had some kind of autonomic dysfunction. There
were more cases of dysuria than orthostatic hypotension.
Regarding the frequency of drug use, vasopressors were
used in 25% and dysuria treatment drugs were used in 46%.
The frequency of drug use increased over time, and was
higher in the MSA-P group than in the MSA-C group.
Although autonomic dysfunction is becoming more
important in MSA, it is not easy to accurately track the
course of symptoms. In the future, it is desirable to develop
appropriate evaluation indicators and biomarkers for
autonomic dysfunction.

[Curriculum Vitae]

Mar. 2004 Graduated from Hokkaido University School of Medicine

Apr. 2004- Clinical training at Hokkaido University Hospital and
other hospitals

Mar. 2015 Completed doctoral course at Hokkaido University
Graduate School of Medicine

Apr. 2015- Assistant Professor, Department of Neurology, Hokkaido
University Hospital

Apr. 2018- Clinical lecturer, Department of Neurology, Hokkaido
University Hospital
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S-34-4 The close and dangerous
relationship between sleep
and autonomic disorders
in MSA: new insight

O Pietro Cortelli, Giulia Giannini,
Luisa Sambati,
Giovanna Calandra_buonaura,
Federica Provini

DIBINEM, University of Bologna; IRCCS ISNB, Italy

Sleep and autonomic disorders can shed light on the specific
neuropathology and pathophysiology of Multiple System Atrophy
(MSA). Dysfunctions of autonomic control have been related
to shortened survival and implicated in sudden death in MSA.
Previous retrospective and prospective studies reported incomplete
bladder emptying, early urinary catheterization, early orthostatic
intolerance and severe autonomic dysfunctions at diagnosis as
negative prognostic factors (Wenning et al. 2013, Coon et al. 2015,
Low et al. 2015; Giannini et al. 2016). Sleep disorders are frequently
seen in MSA populations, some of these overlap across the other
parkinsonisms while others are either unique to or far more prevalent
in this disease. Sleep disorders include sleep onset and maintenance
insomnia, fragmented sleep mainly caused by motor symptoms and
urinary dysfunction, poor sleep quality, excessive daytime sleepiness,
rapid eye movement (REM) sleep behaviour disorder (RBD),
periodic limb movements and sleep-disordered breathing including
stridor (Abbott et al. 2014; Jecmenica-Lukic et al. 2012; Moreno-Lopez
et al. 2011; Cortelli et al. 2019). Early stridor onset (within 3 years of
first motor or autonomic MSA symptoms) has been recently reported
as independent risk factor of survival.early RBD onset and early
stridor onset had a negative prognostic value for survival, maintained
after adjustment for other confounding variables.

The bidirectional relationship between RBD and stridor onset and the
early autonomic onset of these patients could shed light on a common
pathogenic pathway residing in key brainstem areas involved in
sleep, cardiovascular control and automatic respiration regulation
(Benarroch et al. 2018). This correlation could be linked to the highly
topographic and functional interconnection of brainstem neuronal
networks whose degeneration in MSA has been widely documented
(Benarroch et al. 2003; Benarroch et al. 2018; Benarroch et al. 2019).

[Curriculum Vitae]

Born in Bologna on 23rd June 1954
Member of Medical Register of Bologna n* 8325
Total Papers (PubMED Jan 2021) =514
Total Impact Factor (JCR 2018) > 2300
Scopus: H-index= 65 Time cited= 23157
70 Chapters of books with international editors. Over 150 oral communications as
invited speaker at scientific international congresses and meetings.

Qualifications and Employment
From 2014:

Full Professor of Neurology

Dean of the School of Medicine and Surgery University of Bologna
Director of the School of Neurology, University of Bologna

Director Doctoral Program of “Neuromotor and Biomedical Sciences”

Research activities and Funding

+ Genetic and phenotipic characterization of prion diseases (FFI, CJD, GSS) PD, ALS and
Familial Hemiplegic migraine. . . .

+ The role of the ANS in health and disease with a focus on neurological control of the
cardiovascular system in man. A variety of disorders including neuromediate syncope,
hypertension, neurogenic orthostatic hypotension, sleep disorders, epilepsy and
sweating abnormalities, are studied.

+ Evaluation of autonomic circadian rhythms in relation to wake-sleep cycle in
neurodegenerative disorders (Parkinson, MSA, prion diseases and sleep disorders)

+ Autonomic, clinical and neurophysiological aspects of MSA, iAF
Fundiné has been from various competitive (University of Bologna, MIUR, Department
of Health) and charitable sources.
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Disassemble "CIDP"! Reclassification
of "CIDP" based on molecular
autoimmune mechanism

Chairs : Haruki Koike
Department of Neurology, Nagoya University
Graduate School of Medicine

Ryo Yamasaki

Department of Neurology, Neurological
Institute, Graduate School of Medical
Sciences, Kyushu University

< Objective>

In recent years, in chronic inflammatory demyelinating
polyradiculitis (CIDP), autoreactive antibodies have been
found in succession in a part of the patients, and the
unique mechanism of each antibody is becoming clear. In
this session, we will discuss disease classification based on
a new molecular mechanism and treatment selection based
on it, without being bound by the conventional clinical
distinction of GBS / CIDP.

$-35-1 CIDP pathophysiology:
a roadmap for future

research
O Luis Querol**

'Hospital de la Santa Creu i Sant Pau, Barcelona, Spain,
ZCentro para la Investigacion en Red en Enfermedades
Raras - CIBERER, Spain

Chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP) is a chronic, autoimmune,
peripheral nerve syndrome presenting with a
diverse range of clinical manifestations. Accordingly,
pathophysiological mechanisms are also diverse and not
fully understood. Mechanistic and pathological paradigms
in CIDP have traditionally described the participation
of diverse components of the immune system, including
humoral and cellular immunity, but the exact role of
each component and the mechanisms through which they
lead to disease are not fully known. Recent studies have
described subsets of CIDP patients in which disease is
caused by pathogenic autoantibodies targeting proteins
of the node of Ranvier. These CIDP subtypes, explaining
only a minor fraction of the disease heterogeneity, have
provided important information to understand CIDP
pathophysiology in general. First, the description of
these novel disease subtypes suggests that the relative
heterogenity in the syndrome may dissapear if patients
are stratified according to pathophysiology and specific
clinical features, second, they support the notion that
other, non-humoral, mechanisms may be more prominent
and explain disease better in typical CIDP patients,
third, that a better understanding of the fundamental
pathophisyiology may be crucial for treatment selection,
and that other, novel and unexplored, mechanisms remain
to be discovered. In the talk we will revise the current
understanding of CIDP pathophysiology, describe the most
recent findings in the field, including mechanistic models,
and provide some ideas for future directions to ellucidate
CIDP pathophysiology.

[Curriculum Vitae]

Luis Querol (Valencia, 1980) graduated in Medicine at the
University of Oviedo. He completed his residency in Neurology at
the Santa Creu i Sant Pau Hospital in Barcelona. In 2009 started his
Neuroimmunology fellowship in the group of Prof. Isabel Illa and
in 2012, joined the group of Dr. Kevin O'Connor, Department of
Neurology, Yale University (USA), where he developed projects
related to autoantibodies in multiple sclerosis and myasthenia
gravis.

Supervised by Prof Illa, he completed his PhD in Medicine at the
Universidad Auténoma de Barcelona in 2013 thanks to studies that
identified clinically useful antibodies in autoimmune neuropathies.
In particular, these studies describe anti-contactin antibodies in a
specific subgroup of CIDP patients.

He is currently appointed principal investigator for the Autoimmune
Neurology Program of the ERN-NMD Neuromuscular Sant Pau. Luis
Querol received the Best Young Clinical Researcher 2013 Award
from CIBERNED, the PK Thomas Award at the European Federation
of Neurological Societies in 2014, the Grifols Institute's SPIN Award
(2016), the Oscar award of the AQuAS agency of Catalonia
(2017) and the Scientific Award for Neuromuscular Diseases of the
Spanish Society of Neurology (2019), all of them for his work with
autoantibodies in CIDP.



BEPRApARE 45 61 B (2021) 61 : S167

RIS L 35 EYS |En

5A21H (&) 14:40~16:40

F072B(EILREPEMESEE 1F Room D)

S-35-2 Reassemble
polyneuropathy according
to the ultrastructural
characteristics

O Haruki Koike

Department of Neurology, Nagoya University Graduate
School of Medicine, Japan

Chronic inflammatory demyelinating polyneuropathy
(CIDP) is classically defined as polyneuropathy with
symmetric involvement of the proximal and distal
portions of the limbs. In addition to this "typical CIDP",
the currently prevailing diagnostic criteria proposed
by the European Federation of Neurological Societies
and Peripheral Nerve Society (EFNS/PNS) define
"atypical CIDP" as encompassing the multifocal acquired
demyelinating sensory and motor (MADSAM), distal
acquired demyelinating symmetric (DADS), pure sensory,
pure motor, and focal subtypes. Although macrophage-
induced demyelination is considered to play an important
role in the pathogenesis of CIDP, recent studies have
indicated the presence of distinctive mechanisms initiated
by autoantibodies against paranodal junction proteins, such
as neurofascin 155 and contactin 1. Paranodal dissection
resulting from the attachment of IgG4 at paranodal
junctions and the absence of macrophage-induced
demyelination are characteristic pathologic features in
patients with these antibodies. These patients tend to show
clinical features compatible with typical CIDP or DADS,
particularly the latter. By contrast, classical macrophage-
induced demyelination is commonly found in some
patients in each major subtype, including the typical CIDP,
DADS, MADSAM, and pure sensory subtypes. Treatment
for CIDP consists of intravenous immunoglobulin
(IVIg), steroids, and plasma exchange, either alone or in
combination. However, patients with anti-neurofascin 155
and contactin 1 antibodies are refractory to IVIg. These
findings led to the emergence of the concept of nodopathy
or paranodopathy, which is distinct from conventional
CIDP. Further studies are needed to validate the
classification of CIDP in the spectrum of polyneuropathies.

[Curriculum Vitae]

Haruki Koike, MD, PhD received his medical degree from the
Tohoku University in Sendai and completed an internship in Kasugai
Municipal Hospital in Aichi. He then completed Neurology residency
in the Department of Neurology at Aichi Saiseikai Hospital. He
then moved to postgraduate doctoral course in the Department
of Neurology at Nagoya University Graduate School of Medicine.
His clinical and research interests include the clinicopathological
and therapeutic aspects of various kinds of inflammatory and non-
inflammatory neuropathies, including CIDP, Guillain-Barré syndrome,
nutritional neuropathies, and familial amyloid polyneuropathy. In
particular, he is interested in morphological aspects of inflammatory
neuropathies and has described the electron microscopic
features of CIDP with and without autoantibodies to paranodal
junction proteins (J Neurol Neurosurg Psychiatry 2017; 88: 465-
73; Neurology 2018; 91: 1051-60). He is a director of Japanese
Peripheral Nerve Society.

$-35-3 Autoantibody
in autoimmune
polyneuropathy -
update -

O Motoi Kuwahara

Department of Neurology, Kindai University, Faculty of
Medicine, Japan

Autoantibodies against glycolipids or proteins which
are localized in peripheral nerves are often detected in
autoimmune polyneuropathies such as Guillain-Barré
syndrome (GBS), chronic inflammatory demyelinating
polyneuropathy (CIDP), multifocal motor neuropathy
(MMN), and IgM paraproteinemic neuropathy (IgM-PNP).
Anti-glycolipid antibodies are closely associated with
pathomechanism of GBS. In contrast, these antibodies
are rarely observed in CIDP. IgG antibodies to LM1 are
detected in approximately 10% of CIDP. CIDP patients with
these antibodies frequently present ataxia but rarely have
cranial nerve deficits. These features are associated with the
localization of LM1. In addition, a recent pathological study
has shown the complement deposition and macrophage-
induced demyelination in CIDP with anti-LM1 antibody.
Recently, paranodal proteins such as neurofascinl55 (NF155)
and contactinl (CNTNI) are focused as newly target
antigens in CIDP. These antibody-positive patients show
common characteristics (e.g., anti-NF155; younger, tremor,
ataxia, and ineffective of IVIg. anti-CNTNI; older, ataxia, and
ineffective of IVIg). Additionally, CIDP patients with anti-
NF155 antibody are predominantly classified into typical
CIDP or distal acquired demyelinating symmetric (DADS).
On the other hand, IgM antibody to GMI1 is found in half of
MMN. Recent several studies have reported that a glycolipid
complex which is consisted of GM1 and galactocerebroside
is detected with a high frequency in MMN. However, the
pathogenetic roles of the antibody are not elucidated well.
IgM antibody to myelin-associated glycoprotein (MAG)
is detected in half of IgM-PNP. Anti-MAG neuropathy is
clinically characterized by slow progression, sensory ataxia,
distal dominant, and poor effective of immunotherapies.

I would like to talk about the recent topics regarding
antibodies and the clinical classifications in autoimmune
neuropathies by perspective of autoantibodies.

[Curriculum Vitae]

2005 March, Graduated from the Kindai University, Faculty of Medicine (MD)

2005 April, Junior Resident in the Department of Internal Medicine, Kindai
University Hospital

2007 April, Department of Neurology, Otemae Hospital

2007 September, Assistant Professor in the Department of Neurology, Kindai
University, Faculty of Medicine

2012 March, Graduated from the Graduate School of Medical Science,
Kindai University (PhD)

2012 June-November, University of Glasgow (Institute of Infection, Immunity
and Inflammation), UK, under Professor Hugh Willison

2012 December, Assistant Professor in the Department of Neurology,
Kindai University, Faculty of Medicine

2014 April, Lecturer in the Department of Neurology, Kindai University,
Faculty of Medicine

2017 April, Senior Lecturer in the Department of Neurology, Kindai
University, Faculty of Medicine
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S-35-4 Molecular mechanisms
and clinical characteristics
in anti-NF155 antibody- s |
positive CIDP a

O Hidenori Ogata

Department of Neurology, Kyushu University Hospital,
Japan

During the last ten years, novel autoantibodies against
paranodal proteins, such as neurofascin 155 (NF155),
contactin-1 (CNTN1), and contactin-associated protein
1 (casprl), have been unveiled in a subset of patients
with chronic inflammatory demyelinating polyneuropathy
(CIDP). Anti-NF155 antibody-positive (NF155") CIDP
is the most prevalent, and its clinical characteristics,
including a younger onset age, higher frequency of distal
muscle weakness, sensory ataxia and tremor, higher
cerebrospinal fluid protein levels, more conspicuous
demyelination on nerve conduction studies, and nerve
hypertrophy, have been elucidated. IgG subclass analysis
of anti-NF155 antibodies shows the predominant elevation
of the IgG4 subclass, which is considered immunologically
inert. Administration of purified serum IgG4 from NF155"
CIDP patients to rats causes peripheral neuropathy.
Therefore, it is postulated that IgG4 anti-NF155 antibodies
directly interfere with the interaction of NF155, CNTNI,
and casprl. Ultrastructural change of paranodes in
sural nerves from NF155" CIDP patients supports this
hypothesis. Immunogenetically, the strong association
between NF155" CIDP and unique HLA class II alleles,
HLA-DRBI 15:01 and 15:02, has been clarified, suggesting
the involvement of CD4" T cells with specific receptors.
Multiplexed cytokines assay in cerebrospinal fluid showed
higher levels of IL-13, which is secreted by Th2 cells and
promotes the production of IgG4, in NF155" CIDP than in
NF155 CIDP and non-inflammatory neurological diseases.
Whereas poor response to intravenous immunoglobulin
is one of the features of NF155° CIDP, B-cell-depleting
therapies are reported to ameliorate this disorder with
a dramatic decrease in the autoantibodies. A clinical
trial for evaluating the efficacy and safety of rituximab
in refractory NF155" CIDP is ongoing in Japan. In this
section, I would like to share the latest knowledge on
NF155" CIDP with the audience.
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Dyskinesia in Parkinson's Disease:
Filling the Bedside-to-Bench Gap

Chairs : Masahiko Tomiyama
Department of Neurology, Hirosaki
University Graduate School of Medicine

Hodaka Yamakado
Kyoto University Hospital

< Objective>

Participants should be better able to: (1) review the
clinical aspects of dyskinesias in Parkinson's disease.
(2) know changes of basal ganglia cirduit functions
in hyperkinetic disorders. (3)become well-informed
on evidence that dyskinesias relate to pathogogical
maladaptive changes in basal ganglia. (4).evaluate the
mechanisms by which glutamate and serotonin receptors
can modulate an altered dopamine signaling in dyskinesias
and refer to implication for drug treatment.

S-40-1

‘;21

Update on the Clinical
Phenomenology, Risk g
Factors and Burden of ‘iﬁ
Dyskinesias 3

O Atsushi Takeda'?

'Department of Neurology, National Hospital Organization
Sendai-Nishitaga Hospital, Japan,  Department of motor
and cognitive aging, Tohoku university graduate school of
medicine, Japan

Dyskinesia is a general term for involuntary movements
that occur in one or more combinations of various types
of movements, such as choreiform movements, dystonia,
tremor, balisms, athetosis, tic, and myoclonus. The
term "dyskinesia" is often used to refer to involuntary
movements associated with a specific disease state,
because they often show a certain pattern within a
single patient, despite the overall variety of involuntary
movements. Typical examples are orofacial dyskinesia,
which is often seen in the elderly, mainly in the lip and
tongue area, and paroxysmal dyskinesia, which is a
paroxysmal involuntary movement caused by genetic
factors. There are also many cases that occur in association
with drug administration, such as tardive dyskinesia
associated with long-term antipsychotic medication
and levodopa-induced dyskinesia associated with long-
term levodopa use. For levodopa-induced dyskinesia
in particular, animal models have been developed, and
research on the pathophysiological mechanism is ongoing.
Young age, young age of onset, and severity of Parkinson
disease are the main endogenous risk factors for levodopa-
induced dyskinesia, and as an exogenous risk factor, the
single levodopa dose per kilogram of body weight has
a greater impact than the cumulative dose of levodopa.
Severe levodopa-induced dyskinesia disrupts activities of
daily living and significantly impairs patients' quality of
life. Reducing the dose of the causative drug, levodopa, is
the most effective treatment, but it is hard for patients to
accept because it is often associated with worsening of off-
symptoms. Therefore, it is difficult to control levodopa-
induced dyskinesia with pharmacotherapy alone, and
device-aided therapy is often necessary.

[Curriculum Vitae]

Dr. Takeda MD, PhD, is a Director of National Hospital
Organization, Sendai-Nishitaga Hospital and a visiting Professor in
the department of Cognitive & Motor Aging in Tohoku University,
Graduate School of Medicine. He received his MD (1985) and
PhD degrees (1992) from Tohoku University. His special interests
are focused on pathophysiological mechanisms of cognitive and
movement impairments in the synucleinopathies. He organized a
multicenter- randomized double-blinded clinical trial of donepezil
on Parkinson disease with severe hyposmia (Granted by AMED).
He is currently also a vice chairman of the Ad Hoc committee for
the Japanese clinical practice guidelines of Parkinson disease.
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S-40-2 External and internal
loops of the basal
ganglia (BG)

O Yoshikazu Ugawa

Department of Human Neurophysiology, Japan

In this talk, I would like to show the loops within the basal
ganglia (internal loops) in addition to the BG-Th-CTX loops
(external loops) in the regulation of the motor cortices by
BG. It includes three topics: mechanism controlling voluntary
movements, the external loops of BG, the internal loops of BG.
Mechanisms for voluntary movements: Human movements
are classified into two main kinds: intentional movements
and non-intentional movements in which the involuntary
movements are included. The final motor commands for these
all movements are mediated by several descending motor
pathways. These final pathways are modified, regulated by
two main loops (basal ganglia loop and cerebellar loop). The
involuntary movements are produced by an unintentional,
pathological activation anywhere within the final common
pathways or the above two loops.

The loops involving BG are divided two groups: external loops,
internal loops

The external loops of BG:

The external loops are well-known hyperdirect, direct, and
indirect pathways. The hyperdirect pathway inhibits the
primary motor cortex (M1) and may make ready condition
for the target movement with rapid onset. The direct pathway
facilitates M1 and may send a target go-signal to M1. The
indirect pathway inhibits M1 and may play a role for resisting
unwanted movements or for selection of the target movements.
The internal loop of BG:

Several loops are proposed within the BG which may finely
modulate function of BG.

The Striatum (STR) (striosome)-substantia nigra (SN) loop
finely modulates activity of STR through dopamine system.
Dysfunction of this loop should cause one group of dystonia.
The Glopus pallidum externa (Gpe)-subthalamic nucleus
(STN) loop and STR-GPe loop may block the overactivation of
STR. BG-Th loop also finely modulates STR activity and may
play a role in switching the target movements.

We need consider the internal loops function in addition to
the well-known external loops function when evaluating BG
function.

[Curriculum Vitae]

1978  Graduate from School of Medicine, University of Tokyo

1978-2007 Department of Neurology, the University of Tokyo

(1987 -1989 under Professor Marsden, Queen Square)

May, 2007- March, 2018 Professor and Chairman, Department of Neurology, FMU
April 2018  Professor and Chairman, Department of Neuro-regeneration,FMU

April 2020  Professor and Chairman, Department of Human Neurophysiology, FMU
MEMBERSHIPS

International Federation of Clinical Neurophysiology (IFCN), Secretary general 2014-
2017

Movement Disorders Society

Asian Oceania Section, ~ Executive committee, treasurer 2013 - 2015

Japanese Society of Neurology Executive board member, auditor 2019-

Japanese Society of Clinical Neurophysiology Executive board member, auditor
2017-

Movement disorders society, Japan ~ Executive board member, President 2015-2017
Past president 2017-2019, Auditor 2020-

$-40-3 Morphological and
Functional Changes
of Striatal Neurons in
Dyskinesia

(O Haruo Nishijima

Department of Neurology, Hirosaki University Hospital,
Japan

The priming, expression, and development of L-dopa-induced
dyskinesia (LID) are associated with the maladaptive
plasticity of striatal spiny projection neurons (SPNs) in the
direct pathway. The threshold of L-dopa dosage for dyskinesia
expression reduces immediately after dopaminergic denervation
(denervation-induced plasticity) and repeated L-dopa treatments
(L-dopa-induced plasticity). These pathological processes are
simultaneous in Parkinson's disease patients. Experiments with
animal models can shed light on these processes.

Dopaminergic denervation in the striatum induces serotonergic
innervation; serotonergic neurons metabolize L-dopa.
Serotonergic neurons do not have D2 receptors or dopamine
transporters, which results in the non-regulated release of
dopamine and subsequent pulsatile stimulation of dopamine
receptors. Denervation also induces the hypersensitivity of
D1 receptors at the soma and axon terminals and diminishes
negative feedback via the GABAjy receptor in direct-pathway
SPNs. This results in hypersensitivity.

L-dopa treatment after dopaminergic denervation induces
LID in animal models. Electrophysiological studies show a
lack of depotentiation, and morphological examinations show
the enlargement of dendritic spines in direct-pathway SPNs
of LID models. These indicate enhanced transduction at the
corticostriatal synapses. Intra-SPN signal transduction is also
activated, resulting in the hypersynthesis of GABA. The volume
of the internal segment of the globus pallidus (GPi) increases
with the enlargement of axon terminals from the direct-pathway
SPNs. In a model presenting with LID, GABA is released into
the GPi. Thus, LID priming involves excessive GABA storage
in GPi axon terminals, and LID expression is triggered by
the enhanced GABA release into the GPi and the GPi neuron
suppression.

The role of indirect-pathway SPNs in LID is not fully
understood. Recent evidences suggest that functional changes in
the indirect pathway are also involved in LID.

[Curriculum Vitae]

EDUCATION:
2010-2014  Ph.D. in Neurophysiology, Hirosaki University Graduate school of
Medicine.
1994-2001  MD, Tokyo University School of Medicine.
POSTGRADUATE TRAINING:

2007-2010 Medical Intern (later stage) at Aomori Prefectural Central Hospital.

2001-2002 Medical Intern (early stage) at Tokyo University Hospital.
PROFESSIONAL EXPERIENCE:

2019-present  Assistant Professor, Department of Neurology, Hirosaki University

Hospital
2010-2019  Medical Staff, Department of Neurology, Aomori Prefectural Central
Hospital.

BOARD CERTIFICATION:

Fellow of the Japanese Society of Internal Medicine

Fellow of the Japanese Society of Neurology

\WARD:

2014 Award of the Japanese Society of Neuropathology
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S-40-4 Future medical
treatments for
dyskinesias: from
bench to bedside

O M. Angela Cenci'?

'Lund University, Dept. Experimental Medical Science,
Basal Ganglia Pathophysiology, Lund (Sweden), Sweden,
?Wallenberg Neuroscience Centre, Sweden

4N

There is wide consensus that L-DOPA-induced dyskinesias
(LID) depends on both presynaptic dysregulation of
dopamine (DA) release and post-synaptic supersensitivity
to DA receptor stimulation. This lecture will first
summarise animal and human studies substantiating
this concept, and then review treatment principles
that have been proven to act on the presynaptic or the
post-synaptic side of the pathophysiological cascade. A
particular mention will be given to agonists of serotonin
receptors 5-HT1A and 5-HTI1B, which have been proven
to blunt L-DOPA-derived surges of DA release in the
striatum and are currently under clinical development as
antidyskinetic treatments for PD. Thereafter, the lecture
will present potential treatments that can normalize
aberrant postsynaptic signaling in striatal neurons in
animal models of PD-LID. As an example of this type of
treatments, we will review the evidence that negative
allosteric modulators (NAM) of metabotropic glutamate
receptor type 5 (mGluR5) inhibit aberrant intracellular
signaling downstream of DA D1 receptors in the DA-
denervated striatum. We will summarise the outcome
of past and ongoing clinical trials with mGluR5 NAM in
PD-LID and discuss potential difficulties in the clinical
translation of this and other types of glutamate antagonist
drugs. In closing, the lecture will present recent and
ongoing refinements of the experimental models used to
preclinically evaluate medical treatments for dyskinesias.
These models are expected to increase the chances of
successful translation from the lab bench to the clinic.

[Curriculum Vitae]

M. Angela Cenci is Professor of Experimental Medical Research
at Lund University (Sweden) where she heads the Basal Ganglia
Pathophysiology Group. The group's research addresses the
pathophysiology of Parkinson's disease (PD) and L-DOPA-induced
dyskinesia using a multidisciplinary and translational approach.
Ongoing projects investigate signaling interactions between
dopamine and non-dopaminergic receptors, plasticity in the
nigrostriatal system, and the effects of different pharmacological
treatments.

Angela graduated in Medicine and specialized in Neurology at
the University of Verona (ltaly) before obtaining a PhD degree in
Neurobiology at Lund University (supervisor: Anders Bjorklund).
She holds a position as Full Professor at Lund University, and she
is moreover the Coordinator of Multipark, a strategic research
environment focused on Parkinson's disease and supported by the
Swedish Government.
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FMEHRL. A-THNIZIEADE RO TN ZIE S N5,
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YAz 32 RIS A DN L, £54 F < —
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IzuZ )7, TA MY TN, YRS AEE, 3
by R TR & L EHRZ R~ — ) — OB b kD
LNTEY . BHOMFRRERMNT 50
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2018). Research frameworkJEH#ETix, MPIIRZE 2 ¥ %
v—=A=L LT, A:AB, T: ¥ 7EM, N AEkEE S
Nizo BABRK TR ED 72 ¥4 T3 L8N,
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T, RREBHMEOFNLIREIhL Z e lifFsh b,

BN 2= =R T4 A=V ¥ 7N O
HIEERHET R RBENBWY -V Th 525, MAEDREN
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Ok sl
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L, F =%V U (PD) L ORETFHIAABETHL 2 L
MHEE 25,
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Sl EOS R L E NS, RBDOW 42L&, Prodromal DLB
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WHCTdH 5o HAGFRMRIF %2 &LMM2EER OB L
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. BHEEMRIL. M. REBERAIT L & & IR0 2 SR AT AL
P HNT . FRZEIKRICH H BRI M L Tu i
B A I WM BUR OBEACH TR FEK T 2HwELTBY.
SBREBPITOMFPLETDH 5, BIEET Y F VHEIZOW
T, TVF Uiz MPERED D D . PrPffafIcE R
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RIER R WS D 770 F V9 & Bt o 72 R I3 PrPi (= T
BIT) T ENEETH D, DAETELIEL TR
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T50. 75— BNIIEMR iR E T 5, 75—
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2 FHERED ITAY. PUF VR, ZILYNAR—RK. 704 R7 U+
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VB VRZICT, MB7I=OA R—Y ADGEET -V ICHRETVE L
(Prof. Mathias Jucker) .201 14108 H' S &RAF HBREBT R ARIBI,
201588 h SERAZMHBRIEEENTIENM. 2019F48N SERKZF
bt R PR R RLEERT. 2020F 4B N S R RAFEEREHARIEFZR
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W 2 B - RO <. BEIHHMERF MO AT
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WEET, RE%E S 2Aa—CHW T EHh 5 NHFICH flkz
FoTwi, SHEPBMED X -2 FIZHFAIZRO NEFELTH
BERE R AE A AT186 L4 B A & B, GallZ IR AE 3 X HF D Bouillaud,
Auburtin & O A & JRAEFNT LG, B4 At L7251 & 841k D
W BE DS TE 2 AN, 20 LM OPITICH—F
i L2 WE B E ISR AR B, WRE OB 2 5
7 55 3R UE 00 28 AN R FEAE AT BE & L CI8654E AR &k I
T oD EIIDOWT" 2 5K, —FGustav DaxIXffild X Marc
Dax#sBroca& V) 254F i D 18364F 12" B E 0 it 7 5 M & W24 3
LICERIE" I B e v XY ZCHE L7 & priorityl S K.
RO & H i3 h B % i L % Brocall R DR T 7 7 3 — 12
Pekio 72 12FREAO DD T2 SCIEF T o Brocadt i 1 HE
BB AR O W BN TR L 22 RIS D AR 2O
Bk SR AR % i L 72 M.Dax 3 Gall, Bouillaud,Auburtin
5 &AL R AR VICEBR L2 & T2 00 %Y,

2 ) Alois Alzheimer & Oskar Fischer

Alzheimery% 13 E % M FE & % o 728 1004E % 5 & K S s o
720 AlzheimeriIWiirzburgiiz6th & O MFHR, 1 2 N
Frankfurt K% CNissl#* b8 % 4208, Miinchen KKraepelin®
BC19034EMiinchenlC B~ 720 75 ¥ 7 7V b TI9014E12 #7251
i I AR R & TR D T B R Ak L & # 2 Miinchen 85
Hhlifs L. A9BSR Z S C RN EOR R CEE KRR
ELTHA PVORIYGFEILHAH IR, FHRICEIA#EY L Sh
720 19074E12 % NJE, tangles& HICIFIEN A0 AT L% MR L
TR LIRS THMBIRBA 7 v F 2 568, —H T I
KIEFIPickEIZ M T D27 X ANKi#IFHEFischerid, 19074£16%1
D NM:F Rz % Bielschowsky %t L 126 Tneuritic plaque
AR BMEREA Y v F R, & HITI9104E 132753 i
OAIEIRHEIT L& ST, 58BN AR 2 M PG 2 7o I tangle
WM R 2 X7 v FA & TR F 72191248 AP & AR
& SRS U 720 Kraepelinid 5 4 23 VPick% % ik Lpriority
#1425 7219104 H & i 55 "Psychiatrie V2t 44 JH " Alzheimer's
disease"Z ¥k L722% "Alzheimer — Fischer disease 7*Fischer'
s disease & 072\,

(BSEE]
BBI41E REFIEFAFER
Bi41E  KEZEERRE Q)R> —->
BBf0426F  KREZFRE Q) ARIL YTV b
BBI43F  Ur—YZTPRFEFHHERFLITVH
Bf45¢ @B Lt F—ILIFUhA
Bi46E N\ —N\— FAFEFEERFHRS RK7 0—)
Bi048F  REMAFARIZHEN, RRANED
BI040  REMAFARZBEE. (HHEARED)
Bi61E  REMAFHEARZHIR
Ty 5 AKESEFST0— (FANA)
17 SREMAFEE - 25

FR7E EREAREZR/)| %) SRR
HARSEZR, TADAFE. MEPZRRESME
BEEREs. BREEFR. AEERZRRERS
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HS-2 %H. —%. ZLTYa/tY '

OFH
AF L HNZ ) =y ZhiOKRI AR

%

BEPIZAZET L) aHFBANCEFEREERL L v
B FOBWEMET A0, BHEOKRL-ZHELGRES
ZIZTE I3 B ZLOYRIEE. TROHLDOFEAAND
LB HE. H2VIEHOORMEMLE T, &
IIE RIRR KN EDOJHBIT 72 NPy hsak 7=l gk o X
I RDBODTS, WHDORFEMISH- TV L knI 2%
Vo FlE, FERBEETH 72D TR BVWPLBITE S
ZNOEXENY., Thbb, bPEICHEESRZEA LR
MHZHA. WHERCORERIEAZ & L 27l ExR ofI
—, FLC ET7 ) ERCEHNARERAE L2 23 a kY
WKoE, WOPHERBETH o722 POV TE
BLTHIZV,

(B3]

1967 FERRAFZE, b, KRICBZF. 1994FRREZFEHAZHEARE
&R, 2004FFAEFBR. 2008FAEFRH L. REHIR. 2009F £
WXF 4 AILTUZy TRDOARRER. PULE, (WHEFSHE, SHBRY
LH. BRASTIENFIEZZE. HAHRER. BFEE8RYR. 8
FMERDERR, BASREKERSYS, BARNEFR. BFERFES
SLERE. BARNZARHERE. KEHEZSNEAT 10—, WEIL
EX7HTI-NEARE. BLEXRZERR. SRERRRSEERR.

HS-3 EXFU—:iEHEFE
HRF O™
Ofk ek

X7 4 H Ve 7 — IR

- ffRAE O Charcot (1825-93) 1273 OH LR ) T— V¥R
BElZ 35\ T L FEVE R <2 i 280 1k B SR AR LhE 7 & D JEAR Y
g2 #& 2 72812, 18704EEHE A7) —IZH#E - 72, 18854E
BT POETHG 2 &I K Mk e 27 ) — &SR L 720
ERAEAOFRR ST, ROk e 27 —%
RIEZ Tz,

- Charcot®%  DHFOH T, F—DFiHRicher L 7
MFiEE VT, B AT — QR LA EH Ol 2 5% L
720 D36 -Babinskild b XA 71 — & BB E BN
57200 EMBEE R L7225 Charcotd & 2 57 1) — Bl
DVITBRI: [EFT VAL BEHMZT LIS B2
D56 Freudid F4E 2 53 Charcot® F THAFKIZL 2 7
Y —IZHBE L. B H ORI R 5 72,

< ZDH. B AT Y —WFFEIE AW O A5 R 2R T
J& L7z (Kretschmer, 19247 &) A%, [Hi7e kgl & [
K7 SRR ] L35k L7-F £ TH -7 (Oliver Sacks.
1985)0 AMTIE. WD [FFFEE] (1902) %Z1E- 728
WA D FH = (KretschmerlZ%5) d WRE O =iz B
(CharcotiZZ%) b A7) — (BREAWE) #5 U. ER 25
L7225, MFOMZIREE TR 78 L Tz,

<21 AAIC 2 o Ty KK TldFisherlC X 535 (2003) %
Bogousslavsky 7 & D15H) (2014) (2 X AHEFEIL SO T T
T — 5., &5 ZKanaan 2 & B KRN BE & AR YR BE
DEATY —~ORBEDIBEMENZEND LIk o7
(2009~2020) -

c RHEEHTIE, CATY —ICHT 520 0% M OFMAS,
RRRTEM RIISER A 7 b =7 - BIE L O ILAFIE, BE%ED
BEMEES)ZEICEIVMDONI ) ELTETVWLBRE
THIFYIEDY, SHOMBEFDIODMEERLELZ2V, &
By [CXAT7)—J3MANE LTREIND L)% T
Wb, L2l BIZETHEEENCBITRBE (5) 5105
MEINDE% 51X, THSGERZ D DO[(BLE) L]R[BLED/B
LD WE—REITE2ONEEZ LSS, RHHTIE
BRWEH#E DO ATY =12 —~HLTHw5,

(B&FE]

REAFEFHHFRPR, EFRFHHEMNZET.

198143H. FTEAFESIEE

FE5A. FTEXFMHRAR (FLUBERR) [CAB

20005F6H. FEAZFHHREARIBIZIR ARERZEHIR)

2003F4A. 8HXAT « ALY Y —RiERRRSR. RECES

=2 BHlERERE /-~ SHREE. 2014)  SEEROEN - Z
Z Wz —General Neurology® 9 9 & —. 2k (EFEk. 2017 ;
2020 EEER) ; Cerebral Autosomal-Recessive Arteriopathy
with Subcortical Infarcts and Leukoencephalopathy (CARASIL),
In: Caplan L, Biller J (ed), Uncommon Causes of Stroke, 3rd ed,
Cambridge University Press, 2018, 134-9

RIEDEGHE | WRROEEESEIR (FEATEL 2013) ; BEF EHFEE
FOREFZBEEBA D (#@RAREL 2013) ; EXATU—DFEE X (A
B 2017) [NEE=ER)] 15 EBREEE] ~ (Brain Nerve, 2017) ; ###E
TEIRZFAIZBHFAA THEEILT S (Clin Neurol. 2020) ; B8/ \BXEEDER
Z (BB, 2020) ; FLRORERFICEIT 23 L LRS- REEE(C
Bk Y BIREEREERDHESNDEEREIC KB — (Brain Nerve. 2020)
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HS-4 JIIEfR. ZREFHADIRFAE

Oritli
A BRI O g

Babinsky B #1380 AW FATOREERVRETH L. M 28
ORI TH Y 225 ZOBMFNEFRIRE C, BUEIRE ML
LTIEVEME 25 CTwa,. Alzheimeriild K4 Y O — 5 & 0 i
AEPEETH Y, ZOBREHOFBYMNE LTRRLVTV .
MR T, BRICHL2E8I30 R .

L G D5 (1897)

FHER (Bl ERFEREROMER) — SN 18974
(BB B ERE ] (BT YRR O Sl 2 G, BB IR MA T
WHRTHLELT.

2. WSR2 & 2 AT ERRRIE DR R (1953)
BNNINEOREZ T L, BRERF0CAE 2 Pk i s
ThbHI L2 WG L A it DEEFMEE] & v ErRikc
Ho O PEZERE ORI LAV Z Loz, EXOW
S, AR LA 2 A LR OR DS .

3. M IR X 2 i sl At (1957)

B 1 S IIE# 2 SRR PR SR OB EZNREZ T, I
B, RN ORER % &R RO BRI E B AR AR 2 0855
ELTHELTHE L,

4. MAPRESICE 295EH = 2 — 1 Y REEOHE (1975)
AFEN T RACTLEE, MR AR, BRI, 7 &7 IkE
Woa—a VEREEHT A4 D5 L, TRHRBROME
TR, REFEIHTH LWL IRE SN, GREAER
Kugelberg-Welander syndromeD & Tty S22z, HIHE
Na LB,

5. 35 QBRI X OHReR P IRESE

HARMOHBEIENIES (1981) (& Y WG S htz, AEITidd
REOEER A SNV &, FREHICBREY, 2ok
MELeydighle 2 b M2 H b Z e E N2 EH12mHES
(1984) WEAAE2SHNC D W T B WM 217, BYEMER B A
EVHLIH DL TIPERTOTA MATE/IFKTLTY
5T, WL LCRARRE RS L, R SUIwR
ek, BT REDDOTHA.

6. HIAILHIC & 2 HRFRHE# A2 M (1989)

AWFETIE, HRARHEZERE GO TUEH =2 —a v 0%
WA EWRETH L5, Hefkik, PREIMIEE, OnufBidfitfrsh
TEY, —FHHH, FMHRCHENGEIALITS L 2L

REE  AEI R 2 = 2 — 0 VRBTIR B aMREE L
THBFL, RBEMIHEZ SN LEND 5.

(BSFE]

1955 SEBAPEFHESRE

1960 éégi#kiﬁ@?ﬁﬁ%ﬂﬂﬂ%ﬂﬂ? (B—PIRIE) BAAYS.
¥

1968 BHEXZHF (WRIFHE—HE)

1978 EBHIEMAZHIE (ARIFHENAR)

1985 BHEXRZHR (MERGTEEAR)

1989 RHEAFEFIMERRR HE

1991 BHEXRZHR (ERERMHEAMFERE)

1993 RHEAFEHRE ROEAFREZE RUFRKHEESTE
SRR

2000 FAPRFEE TERE BERR

2001~ EAHEMAZEZEHIR

F=

%ﬁﬁ@?ﬁ,E$§@Wﬁ$%,5$ﬁﬁ%§$%,E$ﬁﬁﬁﬁ$ﬁ

EEay

BEAR#ZE, BAESLZR (HRE

Vw\ e rir B I
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EEE © At fll I TRBOA BRI AR

RUER T > 5 —NRRE

S 1IEfC ABRAFAZREZRHERE
IAFREEIBIRRIS B BRI
By

<hAbwn>

R Y A a7 4 =, BRI 2 4 Okl kR
HERETLIHEIRE T, PHRAMRREEDNES 720, RO
HE - FADPZ UL, WU LREHREHOEA - HERHEE T,
Fadz Y XBFG YA I T 4 =R ELRRTEGTHROYL
HBRZLVOPEETT . FBUEHEOMIE L EADODH
T, EENEEOERIE. HEMEO LT EERRE
TFo ZETFVADZLWHETITH, 74 FF4 VORAT
WY, ARNA R E L EENIER ORISR b,
HA T4 AT S E o 2EIC oW T E L
TS E TEBHLRVDN L EH T2 T F v A
ORI EZHFLTHE T, AV UV RIYT LTI, &
A4 FI A4 VRAIROERBRIE. SIS L LI 2 4T
BURO M SR AP Co 2 AT AL
TenwEEzE5,

G-01-1 FFBEMIAMOT 14—
DEENGFE—TWRT 7
ZuRC

oad

S BER B AP

MREMEY A bu 74—k, SRS DbMER & 7235
BTh b, WAKEERdisease modifying therapyld A& 72HH
BEETHY, BN TRTHLEEGFEALZTILITXY
HLTORETER. A THRELESELIENHETD
bo MEEEHEILIZAREDIEHDE M TH Y. Iy 7132
WeiT) L CTHWOTHETDH S, LIALEDED, HUHY A
a7 4 —Tad ADuchenne® TiZ N TIFREH 2479 =
WL THOLPITEMTFREIUET LT LEIRENTVED
WAL AE TS LD A TR ORI HIEI & 2Tl
BWo FIEMELNICWERE LT, AEERICZLLE
OB ENLE L TH S Z &, MIFOEBEINDDH ) NIV
DAVTIAT VABRL B L, WEHBHIMKTICX S
MR AT 2 TGRS O REFRD SN H T &,
HICHE TP EZ X2 LMD ) A7 BREWZ &R EDBRIT S
No, BIEERZRIEEL20I12F, DX ) BAIEDORE
Wk E DR 2 B L. 2 0 FTEARI 2 Bk & % 2 T
W LER D 5B,

RNCBWI D R ENTh L, BEFE=—XDREL o TENN
BRI AR Z BT 2IREIC % % T TORBEEAMM O
FOWBEID R Rv, BREERIZZ LW &R0
BTHHIL28EAD L. DD 5 OB RIS S Z 3 H
BThbo BEBICFKIIH LTI, TTFAEDIFMPR
WE+HICHA L, g7+ a—7 v 7O0EN % iR
LTHH)IENE—HLhb, /. EBICHBEZED T
WL RIZBWTIE, B, AR, BERE BR L8
T EL MM, SRR OISR THETH S25, Th
FNOBMERARFEBIZONWTH oA Z O LT L
Vo TOFRT,.COE LFEESN[HmEEI A v a7 1 —
BIAAL K54 22020 1 ZEHTH 5o

HARITA MNERIZH T2 TYRATFIF v 7 LE 2 — %%
L7225 AIEDIFI IS T 2 87 v ARBENTH Y .
oOMBEmHERTOHERESEL L, EHICTFA/8—}
FE=F v ZMABT el Rolz. RBOWETE TITH%Er
RBEEREELIEF VY ACESTHRENRTEL L HITL
TWVWELWEEZ B,

(BSEE]

1990-92F HARIRDRAE CHHE
1993-96%F HRRIRPIRIRET

1996  EEEDESRER

1997  EREMHERR

2002  EiEEfsEREeENRER
20055  EirmEES R AREARIER
2013F  EirwbeiiEinEEmbtiR R R

2017  EiCwFEEESERER
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G-01-2 FEEMYAMOT1—0D
DEELIETFVADER %
Ol B, AR B, o
WA AR WU I
EAEOBUP, S WIS, Am R
A T BA B0, MHHHE
Uea RECEY, BH . BT R
EE RS B @

LRk R A %ﬁ% AR s A A TR TR AR
B, * R B HONE A AR R - BRI L v - R
Bh AR A% b BN

AR AR AR TR SRR, © AR B &
Tl BAREDIRE, LA B ORHE PRRLAGRE T - AR - BRI v 5 -, VAN
KERZEREPRAIRRR TRETRAR, " k2t DRI € v 7 — R%
MRk PERERK RGNEL ©KBORERERR SRR R RS
WiBke7 e R PR, AR KORGS5 — BB

kY 2 a7 4+ —0hGPHhERET2ERNO 2 RLKED T T ThH b,
EAR OGS LICLTRE SN [HREEY A ba7 4 —3HFH 4 ¥4
v2020] OBFEHY, ENOMHBEN VA ba 7 —BEOBET -5 1L
TWATENEETH A, FMNIMRAD 5B NI506ER OB MBI YA b u
74 =18 (550 CTGY ¥— M0158 k1) O# Bl ARG RIS, B4 K5
4V ORSPENEEOBE T - 5 CRHL T A2 L2 RL TV, DERD
PRIFE 2240msd A\ QRS Z120ms 3 FIEH 5V BwARE Tuy 7 2 1L T
LIRS AR O MBLL K= A X =D RECA B L T, $5E AT
DR, PRETHE =240msd A W IZQRSIE = 120ms D LB R IG, HIRMEAEIR,
K= A=A, DEEHOMBE bR EANOMEEL ZhEhY- VIt
279 (%R R, 1.09-749) 941 (95%(EHAK [, 262-33.77) LA H A% R
Too EEBEOH LI OEFMOMIUCOBELTBY, 771 Z0®REY 27
ERAT 4y MEBEATIETADEDRDLLEL O~ THRERER 4
TAHIERBRIEL EHEDL (L FADP L OMMOBE L AH L EVHERTH-
ho BREN YA b7 4 —1IHOEREROEEDAL D TEHHLERIERI

HAHZLRMTESTHY, BHNEBEFT  HF=- MPLEL VW A, HATO
R= 2 A=A BRI EKE (10%) HAVIAAE (20%) & BELEETHL Y
OO, ERERIIEW TERAD LRl END, HREEY A 7 1 —H
T 22GEI, 55VIBROEHEERIZEN L KT ERvTwa L
BECHBENTED, HREEY A b a7 4 —BECROENED 5V IZ05
HEOARERE O EPMESRTO AR, FREHRD MO BN T —
FEBWTHRBORBTH Y., REREL G T HERPNaT ¥ AV ERETL
BENITROMEZAD BT VA Y LERORENRE N L2 2T 5L, LR
BEOEMBO) XA 3y ba—vicNaF ¥ AVEREL Y HF-FVT T V-
Va v MRS TWA LIRS D LV ETHA ),

(B%FE]

ZE .
1996530 SRAEFH %%
200242H %Rjd(%ﬁl’i%ﬁﬁnﬂ EF

2017478 HEEHAZ ERZSEELN
2019688 LEALHR EREZSEES
B -8k

B . %5
199654 SRAZEZHNERR $- EIKT%E}KILE?% 4%2’
£ HaEgRzsYn BS-A#8
200047  ERfERESREE fEIRET] lil;?(—?—f'ﬁﬁnﬁﬁ%%ﬁn EFRe -8B
200448 AR RRFR ERaAR I‘]J:g LEHDHEF TV I IRBT—F2TT

ER Z8
2007448 HEEREWAZ [WIRERSEAR EAFRRREHSEZES BERRR
RO LE1—(CfRaD—F 27T )b—
2011528 NUE6AFEFHICES 7Z8

2012678 HEERAL BREREAH &R
A EAEEREA WPE
Pk Emmesmy  OhibL v GrE

2016%7R HE
£l BAmpZs SEE - SME

mdzzsi*EE

G-01-3 BEEULTIEWIFREWES
BEMYZAMOT 4 —0D
BHIEICOWVT

O/pth B HE
51 AR b & 723 B IR PR

BREYEY 2 a7 4 — (DM) &, FEIR720T T2 ik
FFRREAR, AHENR - OMREREE, RS, HALE Ry
HREERNEI)EBMRBTH LI ERLLLALNATVS. 2D
B, WREE Y A v a7 4 =BT A KT A 2020016 K %
BREBMERTW2E, [Zofa el & L, (1) i
&0k, (2) IRFHADHE, (3) H AR & HHEIC D WTSL
R L 2 =27 I BAEDVD - 72D T, ZONEEHL
W H EEETREERSHBOVY—F 7T AF 3 VIZDOW
TBH#HT 5.

(1) M5 &P EEDMOEE SISO W TS  DOFH
AOHND. B2 A0 28— B A D oR 20, Bk
WS & BT IE— AT ORK25/E MG S TwD Bk
W 355 C i da AR S S0 B2 IR AL BB R 5% v OE L Wik
RIICHD, BARBOZZ 2O ENRYTHS. H
AANTOF—FRBZLWI ENSHOIETH 5.

(2) IREHGEOEAE; FIPIRE, BRI T 3, P A4, ARBREE)
R MRV, IRERE 2 EA SN TV 5. MEIZH G A
BIRFRA BN EDHL L, BBMIIRBHRISHA L w E A
OPNENWZ EDRD 5. 35 D2OHER THITIK T AT L 72
LOWMEDLD Y, BN RZBILET L. ARBRICHT S
T, MRERGZIE IS 2 mRSE e IR E 2 s S h b 0T
EHRETTOL, T ED M CRIRGEO WY DH 5
P, AR EORENS {, HEICHILEZET 2 LENDH
5. ANESCHNIK T2 5 L QOLZ 2 7 K\ & o#tiEd
Y, HWY LIRS IHEOHRIZQOLOYHEIIHS T L%
Zbihb.

(3) H SURMERHY A BEAE 5 BN BT TR 3R & Pk I
EEPT 5. EREBETIPTERNL W LML AT
5. BERNDP ORI BV ENSE L, FE - FHEEADE
BLHoHI oML T RHERNZZ2ZET 5. Z0
Ad, Bl GLIPE Y€, DoV R S YE, R IEGE B RE AN 4, e
Bile EOWE DD B 05X % £, TS OFPHHEE R ¥
Y EBRIZOWTIRSHONGERETDH 5.

SHEEA SN, HEEE At 74 —FL F54
2020754 7% S FWIHHENT, LD X ) REHEICL 7 7
PITEME, DMEZOTFHLQOLYSUET S 2 L i
ns.

(BSFE]

1998%F FRHAFEFERZEE

19985 MEXZEZEMIERFESE—ARIS & ORISR Cifg
20055 MHEAZFAFREPHRRZEE (EFEL)

20055  EIABHEESD & IombE iR

2008F EIREHEES E oRBEREARIER

20105 BEIRe#ESD & IoRtiRRRIER~REICED
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G014 BRAEMEIZ FOT (< — n

WREM: Y A 27 4 — (Myotonic Dystrophy:DM) DK
%! (Congenital DM: CDM) &, HZER X Y EERDAD SRS
R FAER TR & B B RIEIRZ R L, $5H OB
WCHDHIERMEIhTWS., WAL, £S0RER
T, WET, WELEERZ R, WPREEEE DD & LKA
DEPHED 720, Fi/ERH O THIZ16~40%E HVDs, B
AR ZRYRZ D &, ZOBIIIECHE - TEREHET .
CDMiZ, DMIDAIZHE &R, DM2TOHEEIE . B
BOFHREDS L, LRI TT 2 RBWB L W &P
5, BEFIMEIY HmOEELSD 5. CDMIE, 95%
P L DOBETH 575, KPS DOEER |G T
By, BBRNLZERMOBEIY S, COMEOCTGK ARSI
BAKE L RBUEZ RT. RAR L L, CTGHIER
FIBAE1000IBL &L <ML TH Y, DNADCpGERAL
DBF) X FMALDIFICEBHTELTWAZ EXFMEEINRT
WA, HRETIIEE A LEREFHAT IR, AL
DERETRBE L 0T RS Sh, w5 R
DA, FWNTH RS, 7 4 720K ORI 7 &5
R HND. CODMOEHEMREIR I ARS8 b IEIRAE <,
L L DAY T S, HmEHLAE, LRI
RBHOLNT, HEKLETHEHEI~5REE THLNTR V.,
HMEEDGHIL L, EETHL I EDERO—OTEY
IQIX70KiTH 5. CDMIZ, HyA:RF I 5 20 WP B 5 % R
FIEMS, FEMMEEEZ AL, S OICBIMECTEB LR
BLELDHD., ZDD, FKNERLYMEREZL ECOME
PEEbN L MEOLAEX, FERBEROVLEVERE 5%
iz LCHERELS LT Lv, T2, Wakoxhtk
BEDPRRE2Z 2 5802, BEFETHCOMEZ MET 5
WA D B 2 LS, HEUREIC DA A 7 R RE 2
fifk <, BEOHMEIHbELBELIY VL) V7 24T
W R AR AR E 2 RS AL ED D S, HAERTZR
A PRI B W 13 28 Ay 3R B o B B % 0 A FRLIN ST 2 5
MELZMNIEZEET S, BUHEZICBVTIE, ekl
CDM#% 2 U B WEMEDSME W 720, — I MAw 2 H o
TG EIFZENTORVA, BIREHIL Tw 2 25 BB
BTh 5.

(BSEE]

19984 3H RRTFERKFEFERZRSE
BE 48 RRZTFERAZEZHAFZRELREAZ. @R

INRRAB

2000~20014 {LUniversite Paris VI, INSERM, Institut de Myologie
~Eg% (Research fellow).

2002438 RRUTFERAZEFEHAFZRELRZE T, 2GS

BEFE 48 RRZFERKZEZEVNER BF Bh30)

20105 ZUniversity College London, Dubowitz
Neuromuscular Center
{LUniversite Paris VI, INSERM, Institut de Myologie

~NEBE
2011428 RREFERRFEFEVNGE B
2019548 & R RELED
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FUF VIRBETFHAHA RS A

BEE : K2 TL¥ = egEEmstyy—
B2 =Y mmArEEHEERRNE
thty9—

<RAbwn>

TUF VT T E DR D EGNTTSEZ ) +
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LM-06-1
TRIERAYE DM - iGEEY b T 72—
alF B

LRI AR R AL v & — MRREYE v ¥ —

T2 - Wi, R o) 2 ind 2sinig o B2 5 ¥ CdH S Neurological Emergency TH 5. #ill s - gD
REDHNZHE R 72y F 7+ —VIZowT, QMEMAERES ., @ REMENI, @COVID-19/& 5 B
L 7248/ 2D W TR B o

BT A BT A4 V320145 1Y€ S ze ARIFTIRAERBI500 N DFAE L HEE S N TWzA, NET 4V Ab
BA V7V R (Hib) RMi&ERE I3 2 7 7 F @ BEMBnE. DARZ P OISIERIZRE S L,
—Ji iR T VR 2B C5 ST BRI ER T 2 1) X< T HIE S IR S N7z o ARSI LR B oAl
MGR°NMOSDDHEHIE L L TR I N TV D, RIEE, REMARBEEMA Cob-9 A Z T 20T, BFKE
ZIILO LT BB A X 2 BGEZ TR LR T < % b0 I, BB R EGE O F8 4 3812 1000~200015 1
MERD 0, AH PG RGEMICRBEREICNT 527 7 F 02852 0%, B SW RS % 30E L7238
HlCE 2747 F T AFREET VY TR Y VLT
OKNE TIEZE  OFBLOYARILEDHE S, TOWRBDWO2ITR Y, Fi-inRiEs b ALIh T D,
© AHE TIE36.4% M & D DRFIEBED A DN Do TEREHTIIMMABREE, BEREE, SHBHEEIZ V. —h,
BREDRESE & MUEREE S HEICE 35, Chd. itz A LEENICRAL, BERr EEBEEICLZEEZ DN
TWwbd, TOfll, ¥7 > - NL—JEfEht (GBS) OiEdH 5. — . Mgt/ D i & LT, COVID-19 B
A S v b, BEHKAE TSARS-CoV-2 A’ PCRTHEFE S N, BHFEEMRI CTHIBEZENM OMEEZ B L7 &t
HINTW5, 51T, COVID-19 B ATEBIEYERAE b i ST b, COVID-1944E Tl 28/ INdE D
FAENIFTIE D B AAFAET b0 BERPCRTHMEDOHE D H 525, BEEPCREMOBIED L S H Do M~D 4
WADEERID D 5 P EPIGHES SR BV LELEN, PalEdb, $A4 bA 4V - A M=AI1CX ) B
HREZ BT 2560 HDHEER D,

(BEEE]
O
BFI55E6H BAXZEFZI SRS (R HEAB
BF61E108~63F18 KEY 3 —IT7MIEY—KEH KLU Centers for Disease Control and
Prevention (CDC) [CE%,
TR 9OFE3A~FEM 14528 HAKRZEEZHERARIELM
TR14E3R~TFRH19%E3R HAKRZEEFBHRFARIBIHEITE
TR19F4B~FM22528 HAKRZEFIARIZRERAREDE £35S
2238 ~TH319638 HBHAKZEFBARZRBRARFEDE FERT
2238 ~TFH319E38 BHAKRZEFIHBEREHRR @RAE &
IR31E4B~RE BAXZEFZHARE R RN EDE 3%
TRIAERERE MRRBPEREYI—- BEVI-R

OXEFEFR ¢
HA#RER (RERE -AESE -NE8), BAMRAEYS ( RERE -iilEE - T8 - ERRIREESES), HAURRPEZS (FRIHRE -
HIEER - iiEE - ({5%8), XXIIl World Congress of Neurology (Scientific Program Committee)
OZEHA RS VEREE - RER
Bl AR R, HHEIEBEEN R &
@ Z DftiEEN:
WIFTBIEN EERERESIREHESMIZRE
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HHEICH T DK SR RZAEIREF DR & kT

B ﬁlﬁﬁi\ 7N Hi—: FH ER ?:f o E

R F RS B, B Wi, N fd’,
BANRAS, hiE /—° JVACHRERI V—7"

U e AR L R B TR IR L 2 I B R S B B A R R SR A R PR 2 58
- 1| N IF 17y T 0 A TS 1 N A L 31 o 2 B B ¢ e e A Bk v 53 g S S
SR RHFIER L v & — BRI — & (RRIRHEE) / BB A ) v — 2k v 5 —, THEA
5 IRSEIT 2GRk ) ) — ARRgeE v & =, S A NSRS SR A WRIEIT T - AR SE 5
9 [N AR AN LR~ 7 —

I Bz B J6 S A% 28 M e corticobasal degeneration (CBD) 1319684FERebeiz & 12 & C iR s P2 1 129 AL &
HHEN. S NPT, WELARN RN B & B T ORI ) Y RIL 5 7 AV ER T 2 MRATRE TS
5. HFICRE N 3B OMB R EERGE, FEFFRIE ORI & AT 2 i s U, BUE TR 2L A%
B #Ecorticobasal syndrome (CBS) &I 5. CBDTIXCBSUIMIHEST YA YRR Biprogressive supranuclear
palsy (PSP) ReHEATVEJcEE, NIUHMIBARIGRAGE, TN I NA X —TANELR LS BRI E 2L, 2013410583k
S N7z ArmstrongZL#EIZ KX, CBDOHITCBSZE T 5DIX37%ICTE LW LWL nE k72, —HCBS
PETLHEBOTFIHRIADZHET, WCKTIZCBDIX46%, TV YN I —Wid17%, PSPAS16% T, ZOARoR
B L LTPickd, FTLD-TDP, S—F YV V9§, 704 Y7zl - YaATWELIxSEh7Tusf /) 85—
NS (R

BUER T oW BMIEF L2011, FTRBCIELSSBKT 52 & dkeyl % 525, CBSOHIH 5 »
\ZCBDR ¥ 7 A 8 F — 2 BW T XED, BIEOILEYF Y X &Z#MA L]-VACH% (Japanese validation study of
corticobasal degeneration and corticobasal syndrome) {231} % FAS[E DO CBSH 5 BT DO W THESL L 72\,

(B8 EE]
1987%F  REERFEFH FE
1988%F  BHHMERREE HHEAE
1993  LEERFEFH HEAN
1997%  EIIFEEMRLOERR SRARER
2013%F EiFREERSGERRE UN\EUT-YavEBR
2020 EiRbERGEERE RKHRER
UNEUT—2 3 VBIR - S—HREARER REEER HifE

FE¥s BASRISIEHRNMENE - B8k - {E8
BfeRERFSTHRE BOFeRREYRTEE
BERARZSHREANERE - 58E
HAGEIFHERESE HEAN—FVVURK  EHESREFRTES
BRI ZRERERZEPEMIE
BaEEE¥R BFRUNEUF—YavEFER
International Parkinson and Movement Disorder Society
MDS-endorsed PSP study group
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PETICKD Za1—0OA4 X—I VI HEDERFHED
& H bz

HRHAHAN AR SR TR UMM AR AR RREE A A — ¥ ¥ SRR

B 751 O Wi JE 4 £5: (PET, positron emission tomography) (&, BT (positron) Z i § 2 B R cE T
Rk L72PETHEA 2 RIS L, PETEA LV HFH S WL BEFPHHOE T LG L THRT S L 21
180° MM E N2 — KD 7 ¥ = #MAPETEENICY ¥ 7 RICRE Sl & CHFHIT 2 2 & T, &5
SNTHH O HARN T O o34 R ARG % 37l 37 2 MR T 5. HWIZIES U TH L § 2PETHEA 2 EINT
% 2 LT EBRACE AR E 2 O AARRRRE R R R R AT CEER L LN 5 ITHPES % 28
BOE 7% & DR EALZ ERMISTHALST 2 2 LW TH 50 BMHIROFFREE (Z2M73f#RE) 1ZCTRMRIIZS % 25,
i UCBEAHRATH HSPECT L D idm <, FAE@BMEICENSE LI RBERD. WX, Mo X5 %Sk
AR HBEZ I TE 2 2 L IMA LB TH ). MREREITHICBVWTHPETZ V=2 —af XA —Y
7 3R ZE R BB 2 )R T A EAN E LTEH ST 5,

—Jiv L DRARHNBEICE 5 TRBPETICE 222 —0f A=YV Y Z BT 7 LA THEAICZLL, WX
WGB3 R LADHLEMERIZZLBVEVIBIRED A 9 9L bHELEE NS, "Scientia et potentia humana
in idem coincident... (ANE I 7 V)" I ARZHITIEHMICARZ FOZ L OBBEZEITSETIIEVWE ST
Who L LAY SH, REVAS VAL - BAIXEHTE 3. TR X33 - MK Lo, 0w TEBE~ND
AFREPBEEIND T L 2HA LI, WARNRER TP SPETICE =2 —0f X =T ¥ LD R E)
MIZOWTHIREINZREZLEbN 2,

ARFHTIHLEEDAL A=V Y FHEDEFY Py 7 TH OV HilI 727 I 24 FPETR ¥ YPETZH0 & 3 5K
WHHEEAA A= v 7 OiFEZ NI, ROGBICB T 2RO RTBHINZ I T 5, S 512, SHRBEIHIME
ENTVDBH72RPETA A= ¥ ZFEMOHIERKICOWVTHRAM L. SHOBLICOVWTERT D,

(B&FE]
2003F FREAFEFEEFFIZE, FHRARAR, 2009FTERFAFREE, g HEHREFHRESHRMOBE & UTHRERICHSBLTHY.
2017F LW ERMRE RE) . ECRIVEPL/N—F VY VRBEE[RE ULBERIIRZITO>TVND, MIRAREME. ROESMHE. REFEM
& UTHRRERICBREL TS, Alzheimer's Imaging ConsortiumDEERERNE (20144), EREBEBHEEFRDYoung investigator
award (2014%) BHERN TRESH, MEBBEILIBLETD, LML, BEDEELVRZEVADT.
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Iz M EEE DRI REEARIEDILEN S
ik y/3

N3 e B KB Bt > & — i A e IRt

C DI04 B TR AR R APEA B O R b K X A%, 20154E 12 DA RITEAYE . L 72K B IR etk %€ (large
vessel occlusion: LVO) B X9~ 2 B IK MLAS U (mechanical thrombectomy: MT) TH 5 9 & 5122018
AT SRR IO W RIS M7= FIE R R A BN 4 2 MT B X O LR 1 f##: (intravenous
thrombolysis: IVT) OFMEAIRE ., 2HBREFOBHRARFNC D KX 2B E25 272, Ay ¥ a vyTid.
IS OPHERFEOBIRE & BT, MR BPENERO S HOEZITOWTHIT 5,

1. 2V I0NIAE 28203 % FRE e

BUE. MTOAREAGEH ST b 0lx, PEBIIR % 7213 KIRETIRM 18O Sk 2812 X ) B O AR IR %
)L HE PR OARHE I %2 G 6O A%, BT 7 RS E N R REBI TH 50 MTOBISILKE LT, JLHIPHO M Il =2
T RATHH. EEIIREER ., hORMBIIRM2E8 7% & o i A I ER], MESEIROBIER A Y — 7 v P& Eh,
FNENBFINIER S ¥ & MLIBEIIZE T bl Tw 5,

FAEASKE LN OLVOBIIH L. 7TV T 7 I —E %2 HWRIVT EMTOMH# S E MTHME L 05 v ¥ A1t
WBGRERA T b, 37 H R OB ICIENEN 5720 —T. TAZTF75—FRTVTFTI—¥ LD
HHERPEHOVI EARENRTEY, MTHIAH O T 47 775 —E¥OEHEICOW T, b ETD R
FEEN TV,

2. FHHEHEE & AR O PR

ESCAPE-NALREE CTiZ. MTO#EIE253 2LVOFIIx L. NMDA S ZARIEMEAL 2 F5E 5 % Mkt ft i nerinetide
DAEREDIMGE SNz BREHDORBRERTHBLBBUBEN R IRO SN oS, TVTF 7T —EIH
LBl Cidnerinetide D ARIPED R E Nz BUFE, TV T 75 —EIPE LGP % x5 & L72ESCAPE-NEX T2
fihTd b,

MIEFFA 7 % v BB e ik & i % #k 0 &3R5, B o B ARG 2 A3 5 2 L A8
WEBRTRINTEY ., BMENMEEARLLVOR Z x5 L L2017 Th 5,

3. I D 2 11 3R o

B LCld, SR E THEIZIRBEED V. LT WA, BAaENIE IS TR SRS VIR T2 3%
5.9 % S C LK 2 B0 Uizt 2 QB 3 2 WREVE 2SS %o BUFE. FEE 205 [ DL P o0 18 2P 00 ok 11 ) % o 5 &
L7:FASTEST#EA . HAZ & A ZWeH LEREBLERBRE LTRSS TV S,

(B&EE]
Tt 5%3A8 EIDRIMERRPEF IR
Tt 5%4H AIRAZEZBE—RFIAR
i 5%7H 2y BREFSREARES

Tt 9%5H EfEReRE Y I —ARINMELFIL I7 ~ [l

Fri12F48 KIRAZFAZR EFRIAFE REERARZ BfhpiZhZs {KEE

Fri17%48 HEMIIPRMRERRE #EAT - WEptr 9 —EER BAWREER HRIKES

Rl 1948 BEMIEREY Y —hRTRRAR BAREMENSERR EE
WEAR - BEPEVI—- ER BAhiRESRES BE

TRi24F4H EifEiRGEwR Y Y — bigEAR ER BARTFRESERASR THE

Fri28F9H EifERERAREY Y — REPEPLRN ER BAREERASHTE #E

FHnEeRALY EiIRREHEBAREREYI— RNEPRR Bk JSVIN (BARESRNFMELSRRRS) KRHEEA
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RZANIOFIFRICBITBRAESEOH IS ' E‘-;!
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FiR B SR

OHBom e fhie PR

20194E ISR T o 2R A F R I F 2 L VADFHATICE ), AOERIEZ—E L V=YX NVT A AT VA
DMHIN SR, ANARBEWICHEZIY, AFCEZF LT — 203 Esh, A lEA-THhd ) Lo
RO I 2= —3a YHAHBHKETZRwEORE oz,

L Lahn, R2HBANEZ BT HEMAC NI TRORWIILTE 2500, 3220 [BEIAKLH
W&o T, L. i, BANERFZ SALZOITHKIRICALTHIROLL TR ] Lwy 2B, HEkR
DRBAGEBHICD . RIBZWREAETVDL00b Lk was, [V E— F2#] TRHVINZVEIZ VDL
FETH S,

—Jiv BAERASAOPIZIE 2 TEIAEBANL . FiMlaaF A VACRBELTL - 86 10 HiEL
LTV, $-EBOME R, HAEHSINDE 74V ZAOMWE., BGRNR ZICx 3 2580 Bl Lol
MOMHASEBETH D, VIR LATHHATH S, EHICFZIE, BRI RAZRFRVR L, BELLD
it FBC OV T HEITHEE. D LA IMUEDO TR 2LELTEHNBL W LD, 2O AL IV RIIH LT
WCHEgs e 2 ThHbH, LER D

Do T FARMBEIAZRBRESITTRVITRV]E [BBEIALII 2= —Ta vz ol TEWwITRw ]
OMTIV U< ZE LR OBAEBHER T T T2/ ERLENTWES,

KRazdib, KA ban R ORAEZHEZHEL2D VDRV F ¥ —TRbo7d, 40EZH [autdh
DEITONICIDL ) ITEFLEADEBEIAZTFoTWLD, L) T LEEISDRGE V.

[ 4 XaaF JRHRIC, UHTIC[RAEE & IR [ HA ZTFo T h, Ln) 2 e2EME - HIIEZTY
R EID BTV TERS,

(B&FE]
REARFEFEESE

1995 REAFELERMIBRITAHEAT} - THEE

1996 {ERfRkEEAT - THEE - AT

2000 REAZAZREZHFARHELFE (RREES)

2004 RERZERBHMSELRTEES - BF

2007 FREKRZEFEMBRTEERT - B

2008 KEVUTF 21—ty VRGRRGREAR - tHRE (BF - AKRER)
2010 REAZEZEIMERTEEAT - B (EH)

2013 FERhRR. EER
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Chair : Ichizo Nishino
Department of Neuromuscular Research, National Institute of Neuroscience, National Center of

Neurology and Psychiatry

LM-11-1

Strategies for effective academic presentations to an
international audience

Hemant Poudyal
Medical Education Centre, Graduate School of Medicine, Kyoto University, Japan

The success of any academic presentation hinges on four factors. First, the presenter must have a clear
understanding of what they wish to achieve through their presentation: Do they want to inform the audience,
refine their ideas based on audience feedback, or develop a scientific consensus? Second, the presenter must
establish a relationship with the audience in line with their purpose and demonstrate a partnership between
the presenter and the visual aid as early into the presentation as possible. Third, the presenter must secure
the attention of the audience and retain it throughout the presentation. Finally, the presenter must deliver
coherent, well-structured content curated with the understanding that the audience is inherently going to
be culturally diverse and even more diverse in terms of the level of expertise on the topic of presentation.
In short, the audience must be an active part of the presentation through all stages, beginning from the
preparation stage. Audience-centricity will, in turn, improve the choice of words, the organization and
structure of the content, and the style of the visual aid, be it PowerPoint slides or posters. In this lecture, I
will argue that a fusion of certain linguistic and stylistic elements common among Japanese presenters and
others common among Western presenters will produce optimal audience-centricity. I will then outline good
practices for establishing a relationship with the audience, securing their attention for the duration of the
presentation, and achieving a balance between verbal and visual delivery of content. Finally, I will condense
my arguments into strategies that can be used by those who speak English as their second or third language

while presenting to an audience of mostly native English speakers.

[Curriculum Vitae]
Hemant Poudyal is a Junior Associate Professor and Hakubi Researcher at the Center of Medical Education, Kyoto University.
His basic research focuses on the role of Sodium-Glucose Cotransporter 1 in diet-induced cardiovascular remodeling. He is also
actively engaged in health policy research to improve tobacco control and population-wide nutritional recommendations, which
are fundamental for promoting cardiovascular health and health in general. He has extensively published his findings in international
peer-reviewed journals. Hemant also maintains an equally diverse teaching profile at Kyoto University, where he offers courses on
Academic and Clinical Communication, Global Health, Nutrition, and Medical Ethics. He is the author of the National Bestseller
Developing Communication Skills: A Handbook for Japanese Speakers and What Make and Academic Presentation Great? A
complete guide for students, researchers, and educators.
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SED 9 EFEEEL

—EBERSEDHEIFEZ SO%EIRMEE R TRIAY h—
A T

LEARR AR A2 Beke B A8 B A2 Bet o 4 B P

HARF O [Jeb 72104 NI T304E | 2B X725, WEZICHEIEOREL D A0o00 e nwE FIWnd, 22T
MR T THoTHARBEDOEMNED ., KT 2HRTLZIEN)THE. ZOMRENLZIEHIC, KEPETFON
H5THA9o0

BREREOF — 213, WHR2AE, 200423 - B - #MlEk. 50000 Lo RiEZ B L oA LT& 7228, £ Okl 72
DLEMBOZHE, ZOTHE] LI ETHD (DY ERMEIHRD L ANNVITEHHBESFAEL 7). 1
FRIEE LR 2 bl 2 RERE RN LR K O PITHW LNV ORZEZIT>TWd, —Fh, IiHRPEZIZwS
Th, IEODHRELRVREOZHRIZD L VA, FFICHASEOZEEF ZHAWITH SN TS X9 12kl
LTRIKTH %,

Aty varyTid, RFELIEEIEZ, EI)EBETIRED, TNV EROMRRLEREMICE I RET LI, Z
NBRETELVD, Lol V2=l THHT 5. RBEFEO LVHEIZIE, EILiRAH 2 S b
L&y — ML D HEREOTEEZRNT 5,

BBHARMETDH LETORFBIIFPNMWICLRUPEFITRHLS, TORKREE LT, LHOEREEIIHD TEV,
FIAL VA T—, =Y RERE, THUMNEREL T, KELEVEZ ) TERIZOWTHLSEL. SED ) 4
DYEFTEDOL ¥ P EEEV,

(BB FE]
W=EE

1979 RRITERPERE, 1884FRI Y T+ — RAZRMIREET .
2004F FREAZFBL (EZ)
WEE
BFATSYRDYATL - IVIZTERT. IvFUE— - PUR - AVNZ—ICTZEERZEODTHEE, £HERMEICRSE, Z0%. BE
AVYIT 4« VITRRERIL. RUFv—RE, A /RX—Y3VI[CEATZIVYIViEE. 2001 FEXREBAZE (BF BRESHE) ., 2021F&)IREE
| EE

REDIEIF LS (PHPHAR) [Transaction Cost Management] (Springer). [RFTEE —EY1—)ULEIE] (BAREHRREM) BLBEZef%
221 (3 585 THERBRE NIz b DAf)



