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May 19 (Thu) 13:15~14:10 Room 01 (A Block 1F Hall A)
Chair : NObUYUki Nukina Juntendo University
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Challenge to elucidate the pathophysiology of Parkinson's
disease-from molecular level to Al

Nobutaka Hattori'?

'"Department of Neurology, Juntendo University School of Medicine,
*Neurodegenerative Disorders Collaborative Laboratory, RIKEN Center for Brain Science

In Japan, which has entered a super-aging society, not only the elderly account for more than 1/4 of the total population,
but also the proportion of the late-stage elderly aged 75 and over accounts for more than 1/8. This aging is further
progressing, and it is predicted that the proportion of the elderly in the late stages will reach 1/4 by 2050. In the future,
this difference may widen as life expectancy increases, and there are concerns about not only health problems but also
the further impact on households due to increased medical and long-term care costs. There is no doubt that the role of
neurology will increase in importance, as aging is an important risk factor for many neurological disorders handled by
neurologists.

Parkinson's disease is also an important factor in aging, and its cause remains unclear. Since the introduction of intravenous
levodopa treatment in 1961, levodopa has been the gold standard for symptomatic treatment. Despite the development
of many treatments, it must be said that the development of disease-modifying therapies remains lagging. It will soon be
205 years since James Parkinson first reported "Shaking palsy" in 1817, subsequently named Parkinson's Disease (PD)
in 1888, acknowledging James Parkinson, by Charcot who added muscle rigidity to the characterization. Then, in 1919,
Frederic H. Lewy discovered Lewy body in the substantia nigra, and in 1960, Sano and Ehringer simultaneously discovered
dopamine deficiency in the east and west, and subsequently, introduced the therapeutic drug levodopa based on it. In
1983, the discovery of MPTP-induced parkinsonism was a breakthrough in the aspect that mitochondrial impairment
was also associated with sporadic form of PD. The discovery of the PARK]1 ( a-synuclein)causative gene for familial
Parkinson's disease in 1997, the discovery of the PARK2 (parkin)causative gene from our group the following year,
and the enumeration on hereditary PD since 1990 are numerous. Furthermore, hereditary PD associated with a single
causative gene has been identified up to Park 1-24 at this time. With the aging of society, the number of people with PD is
expected to increase in the future, and it is predicted that it will reach 30 million worldwide in 2030, and it can be said that
elucidation of the pathophysiology is an urgent issue. Furthermore, the presence of hereditary young-onset PD has revealed
that cooperation with child neurology is also important. Neurology is evolving day by day, and even with one treatment,
several new drugs for PD have been launched in the last three years. PD is one of the most regulated neurological
disorders, and as the number of drug types increases, the control of the symptoms of PD becomes more complicated. Motor
symptoms are still at the core of treatment, but the question is when to administer levodopa or to use a dopamine agonist,
MAOB-inhibitor, COMT-inhibitor, Anti-cholinergic, and Adenosine A2a receptor antagonist or a combination of levodopa.
Furthermore, the development of device-aided therapy is progressing, and subsequently, the long-term prognosis of motor
symptoms is improving. As a near-future treatment method, cell transplantation therapy using iPS is highly expected, but
disease-modifying therapy, which can prevent progression, is expected to be the ideal treatment method. There is no doubt
that elucidation of the root cause is indispensable for the development of this treatment. In addition, the construction of a
diagnostic system using artificial intelligence (AI)has begun for clinical application. In my talk, I would like to introduce
the efforts using diagnostic system with Al clinical longitudinal data, and the elucidation of the pathophysiology of PD,
which Department of Neurology, Juntendo University has been working on.

[Curriculum Vitae)

Short Biography 2020-Present  Team Leader, Neurodegenerative Disorders Collaborative Laboratory,
1985-1986  M.D. Juntendo University Faculty of Medicine Intern, Juntendo University RIKEN Center for Brain Science
Hospital
1986-1988  Resident in Neurology, Department of Neurology, Fuji, National Hospital Main Prizes
1988-1989  Assistant Professor of Neurology, Juntendo University 2001  Alumni Scientific Award, Juntendo University School of Medicine
1990-1994  Ph.D. Juntendo University Graduate School of Medicine 2001  The Encouragement prize for Japan Foundation for Aging and Health
1990-1993  Study Molecular Biology as a Special Graduate Student at Department of 2002 The 39" Baelz Prize
Biological Chemistry at the Faculty of Medicine, University of Nagoya 2003  The Award for Japanese Society of Neurology
1994-1995  Medical Staff, Department of Neurology, Tokyo Metropolitan Ebara Hospital 2004  Thomson Scientific Research Fronts Award (13 fields 16 persons)
1995-1998  Assistant Professor, Department of Neurology, Juntendo University 2007  Thomson Scientific, Ranked Top 7, ESI cites per paper for Parkinson’s Disease
1999-2003  Lecturer, Department of Neurology, Juntendo University (1996-2006)
2003-2006  Associate Professor, Department of Neurology, Juntendo University 2012 The Commendation for Science and Technology by the Minister of Education,
2006-Present  Professor and Chairman, Department of Neurology, Juntendo University Culture, Sports, Science and Technology
Faculty of Medicine 2017  Honorary Member of The Spanish Society of Neurology
2019-Present  Dean, Faculty of Medicine and Graduate School of Medicine, Juntendo 2017 The Narabayashi Award from Japanese Society of Neurology
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Chair : Nobutaka Hattori

Department of Neurology, Juntendo University School of Medicine

CL-1

Proteo- and Organello-stasis Linked to
Neurodegeneration

O Keiji Tanaka

Tokyo Metropolitan Institute of Medical Science, Japan

Currently, much attention has been paid to the link between proteostasis abnormalities and neurodegenerative
diseases, focusing on the ubiquitin-proteasome system (UPS)and the autophagy-lysosome pathway (ALP).
Of note, ubiquitin plays an essential role as not only a marker for degradation to the proteasome but also a
mediator of selective autophagy. In fact, we found that mice with a neural-specific deficiency in autophagy
develop neurodegenerative diseases (Nature 2006). We also disclosed that Parkin discovered by Hattori and
Mizuno's group (Nature 1998), the causative gene of familial Parkinson's disease (PD), is a ubiquitin ligase
(Nat Genet 2000). A landmark discovery was that Parkin localized on the damaged mitochondria induces
mitophagy (ie., selective autophagy of mitochondria). Meanwhile we reported that PINK1 (protein kinase),
another responsible gene of juvenile PD, acts upstream of Parkin (JCB 2010). As a result, it has become clear
that the PINKI1-Parkin axis is deeply involved in mitochondrial quality control and its disruption causes
early-onset PD. Subsequently, we found that PINK1 and Parkin have strict activity control mechanisms. In
detail, PINK1, which monitors damaged mitochondria, is activated autonomously by autophosphorylation
when it accumulates in the outer membrane (Nat Commun 2012), and PINKI1 phosphorylates ubiquitin
to activate Parkin (Nature 2014). These mechanisms of PINK1 and Parkin activation have recently been
elucidated by several groups at the structural biology level, confirming our findings at the molecular level.
On the other hand, we recently discovered that the proteasome forms biomolecular condensates in liquid-
liquid phase separation and serves as a center for proteolysis under stress conditions (Nature 2020). Thus, it
seems beyond doubt that not only ALP but also UPS dysfunction may be involved in the ubiquitin-dependent

regulation of proteostasis that is closely related to the pathogenesis of neurodegenerative diseases.

[Curriculum Vitae)

Academic Qualifications:
The University of Tokushima, 1974 M.Sc.
The University of Tokushima, 1980 D.Sc.

Academic Appointments:
1976-1996 Assistant and Associate Professor (The University of Tokushima)
1996-2017 Laboratory of Frontier Science/Protein Metabolism, The Tokyo Metropolitan Institute of Medical Science

Administrative Appointments:
2002-2018 Vice-Director, Acting-Director, Director General, Tokyo Metropolitan Institute of Medical Science
2018-present  Board Chairperson, Tokyo Metropolitan Institute of Medical Science

Awards:

2004 Asahi Prize

2010 The Japan Academy Prize

2011 The Keio Prize for Medical Science

2014 Person who has made outstanding cultural contributions
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Chair : Ryosuke Takahashi

Department of Neurology, Kyoto University Graduate School of Medicine

SPL-01-1

Parkinson's Disease; Pathomechanism and
perspective of therapeutical strategy

(O Eduard Tolosa

Hospital Clinic of Barcelona, University of Barcelona, Spain

The cause of Parkinson disease remains largely unknown except for about 5% of cases that have a known
genetic cause. Still, in recent years and based on solid scientific advances, novel targets and promising
candidates for a disease-modifying intervention have been identified. Targets of high interest include a
-synuclein, GBA, LRRK2, Parkin, the lysosome/autophagy system, c-abl and inflammation. Interventions
directed at these targets are actively being studied in the laboratory, and many have demonstrated striking
neuroprotective benefits in relevant animal models. In patients, disease modification trials have also been
initiated to correct relevant physiopathological abnormalities. In my presentation I shall review advances on
Parkinson disease "pathomechanisms" and the novel ongoing disease modification interventions and discuss,

as well, perspectives of future therapeutic strategies.

[Curriculum Vitae]
Prof. Eduardo Tolosa obtained his MD degree from the University of Barcelona and received his neurological training at the University
of Minnesota in the US. He is a founding member and past President of the Movement Disorder Society. He is the recipient of the
American Academy of Neurology 2014 Movement Disorders Research Award. Prof. Tolosa is the past Chairman of the Department of
Neurology at the University of Barcelona Hospital and is currently Vice Director of Research of the Centro de Investigacion en Red de
Enfermedades Neurodegenerativas at the Instituto de Salud Carlos Ill in Spain.

Professor Tolosa was involved in pioneering studies on motor fluctuations and the role of DAT SPECT in Parkinson disease and his
team has been among the first in Europe to evaluate the efficacy of novel therapeutic strategies for Parkinson’s disease. His research
is currently focused on the search of biomarkers in the prodromal phase of Parkinson disease, both idiopathic and genetic forms.
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Chair : Tatsushi Toda
Department of Neurology, Graduate School of Medicine, The University of Tokyo

SLe-1
Genetics of Parkinson's Disease

(O Vincenzo Bonifati

Erasmus University Medical Center Rotterdam, the Netherlands

In the past twenty years there has been substantial progress in our understanding of the genetic factors
involved in the etiopathogenesis of Parkinson's disease (PD). Highly-penetrant variants in different genes
(such as: SNCA, LRRK2, VPS35, VPSI3C, PARK2, PINKI, PARK7)are conclusively established as rare causes of
the disease. Several other genes have recently been nominated as carrying disease-causing variants for PD
or the related Dementia with Lewy bodies, but confirmation from independent datasets remains limited and
additional studies are required.

Furthermore, variants with incomplete penetrance in LRRK2 and GBA act as strong risk factors for PD,
and are very prevalent in some populations. Last, common variants of small effect-size, modulating the
risk for developing of PD, have been identified by genome-wide association studies (GWAS)in almost 100
chromosomal loci.

In this lecture, I will outline the evolution of the research strategies to find new PD-related genes, and then
focus on some of the more relevant forms of inherited PD, and their implications for understanding the
disease pathogenesis. Additional genetic determinants of PD likely remain to be identified, as mutations and
variants in all the known genes only explain a minor fraction of the familial aggregation and heritability of
this disease.

The current DNA sequencing technologies (whole-exome and whole-genome sequencing), nowadays widely
used in both research and clinical practice, as well as the formation of large international research consortia
will hopefully accelerate the discovery of the remaining PD-related genes.

Importantly, while additional genes causing or predisposing to PD will likely be discovered, several clinical
trials based on some of the above-mentioned genes and their pathways (e.g. GBA, LRRK2, and SNCA)are

already ongoing, with the hope to yield soon the first evidences of disease modification.

[Curriculum Vitae]
Vincenzo Bonifati received his MD and neurology certification from the University of Roma, Italy. After years of clinical work dedicated
to patients with Parkinson’s disease and other movement disorders, in 2000 he moved to the Erasmus University Rotterdam, The
Netherlands, where in 2003 he received his PhD in human molecular genetics. In 2006 he was appointed Associate Professor, and in
2012, Professor in Genetics of Movement Disorders.

His research focuses on the understanding of molecular mechanisms of Parkinson’s disease by the identification of disease-causing
genetic variants and the characterization of their molecular pathways.

His work led to the discovery of the genetic defects underlying several forms of hereditary parkinsonism, dystonia, and other
movement disorders. He published more than 200 papers in peer-reviewed journals, and has an H-index of 60. His work has been
cited more than 15,000 times so far.

He is Editor-in-Chief of Parkinsonism & Related Disorders, and was Chair (2019-2021) of the Congress Scientific Program Committee of
the International Parkinson and Movement disorder Society (MDS).
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2013~ European Charcot Foundation (Board Member), Multiple Sclerosis International Federation (MSIF) (Executive Committee Member of International Medical and Scientific Board)
2018%~ Pan-Asian Committee for Treatment and Research in Multiple Sclerosis (PACTRIMS) (President)
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Neuroimmunology Reports

ZHIE#DInternational PanelZ&
MS (2010%, 20174), NMOSD (2015£), MOGAD (2021~2022)
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Human-Friendly Al Medicine
Accelerated by Superstars:
Innovation in the next medical
system toward Society 5.0

Chairs : Hiroshi Tsuda
Department of Neurology, Juntendo
University

Atsuhiro Nakagawa
Department of Neurosurgery, Tohoku
University Graduate School of Medicine

< Objective>

This event symbolizes the theme of this congress:
"Perspectives of neurology in a centenarian society:
Towards coexistence with AI technologies". With
the "Society 5.0, New Society Produced by Science,
Technology, and Innovation", we will create a human-
centered society that highly fuses virtual space and real
space and bring new values that could not be achieved
before. Toward realization of Society 5.0, neurologists
need to deliver new values not seen in conventional
medical care to patients and citizens. At this symposium,
superstars who are active internationally beyond the
barriers of industry and academia will demonstrate how
they are working to realize Society 5.0, what kinds of
innovations they are producing, and accelerating the
transition to Society 5.0. We will propose leading roles of
young to senior neurologists toward creating the Society
5.0.

HQ-01-1 Machine Learning
for Real-World
Understanding and

Medical Applications

O Tatsuya Harada

Research Center for Advanced Science and Technology,
The University of Tokyo, Japan

The semantic gap, which is the discrepancy between the
appearance and the meaning of visual information, has
been a longstanding issue in computer vision. However,
there are signs of overcoming the semantic gap by
utilizing large and high-quality data sets, powerful
computing power represented by GPGPUs, and efficient
machine learning represented by deep learning. With this
rapid development of visual recognition algorithms, image-
based medical diagnosis has reached a significant turning
point since some methods are beginning to approach
human-level performance in some benchmarks. This
talk introduces real-world recognition and its medical
applications using machine learning. In particular, we
focus on 4-dimensional reconstruction as one of the
fundamental technologies to integrate the real world into
virtual space. We introduce the recent efforts of our group
regarding 4D reconstruction and discuss the potential
applications of this technology in medical support.

[Curriculum Vitae]

03/2001:  Doctor of Engineering, the University of Tokyo

04/2001: Research Fellow of the Japan Society for the Promotion
of Science (PD)

09/2001:  Visiting Researcher, Carnegie Mellon University

12/2001: Assistant Professor, Information Science and
Technology at the University of Tokyo

04/2013-:  Professor, Information Science and Technology at the
University of Tokyo

10/2016-: Team leader, RIKEN Center for Advanced Intelligence
Project (AIP)

11/2017-:  Visiting professor, National Institute of Informatics (NII)

09/2019-:  Professor, Research Center for Advanced Science and

Technology (RCAST) at the University of Tokyo
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HQ-01-2 The Way of Medical
Care in the Al Era
- A New Era of
Medical Care through
Coexistence with Al

O Kensaku Mori

Grad. School of Information Science, Nagoya University,
Japan

This presentation will discuss new era of medical care
through harmonious coexistence with advanced media
understanding technology. AI (artificial intelligence)
has made remarkable progress in recent years. Media
information recognition such as image recognition has
become a reality due to the progress of deep neural
network-related technologies. The computer now can
distinguish many pattern information and predict the
variety of phenomena based on learning dataset. These
technologies have great potential to reconfigure medical
procedures. This implies that AI will co-exist in the
clinical environment as another medical staff, which
will assist a medical doctor. AI may analyze the whole-
brain structure for each patient based on medical image
recognition. Al will ambiently assist the diagnostic process
and suggest treatment or surgical procedures. The Al-
driven robot may help a part of surgical procedures like
endoscope holding or organ lifting as an assistant surgeon.
Thus, Al has potentiation to change the clinical scenes. In
this talk, we will predict such a future of medicine from
AT's viewpoint.

[Curriculum Vitae]

Kensaku MORI has received Ph.D in Information Engineering
from Nagoya University in 1996. He was Research Fellow of the
Japanese Society for the Promotion of Science (JSPS)from 1994
to 1997, Research Associate at Department of Computational
Science and Engineering, Nagoya University from 1997 to 2000,
an Assistant Professor in 2000 and Associate Professor at Nagoya
University from 2001 to 2003. He was also Visiting Associate
Professor at Department of Neurosurgery, Stanford University
from 2001 to 2002. He was Associate Professor of the Graduate
School of Information Science, Nagoya University from 2003 to
2009. He has been Professor of Information and Communications
Headquarters, Nagoya University since 2009. In 2016, he started
his services as the Directory of Information Technology Center,
Nagoya University. He has been a Professor of Graduate School of
Informatics, Nagoya University since 2017.

HQ-01-3 Redefining the role and
function of medical
professionals and
facilities

O Atsuhiro Nakagawa', Takako Kosaba®,
Setsuko Okuyama®, Teiji Tominaga'
"Department of Neurosurgery, Tohoku University Graduate
School of Medicine, Japan, “Department of Biodesign,
Center for Research, Innovation, Education, Tohoku
University Hospital, *Future Medicine Development

Program, Tohoku University Hospital

Design Thinking is an innovative approach to problem-solving that
leverages insights from the end-users of new products, services, and
experiences in order to develop best-fit solutions that are rapidly
prototyped and iteratively refined. Academic Science Unit (ASU) at
Tohoku University Hospital is a Program that allows R&D personnel
closely to observe medical environment, provide support to ideate
concept that reflect fundamental needs using design thinking. and
founded in 2014. More than 1500 person from 53 companies joined
the program on 6 months contract basis. Open Bed Lab (OBL) gained
and enhanced the function of the hospital function to co-create with
industries and serve as "show case" of problems worth solving for
creating future medicine and healthcare by allowing them to iterate
the prototyping and concept test in medical environment.

We have started Smart Hospital Project in 2019, defined by
transforming hospital to be comfortable place not only for the
patients, but also for medical professional to sustainably providing
high quality medical services. This cannot be achieved by the
professionals within the hospital and mandates alliance with
industries and spectrums of different professionals, and owing
function to introduce and evaluate, pivot new technologies that
potentially impacts us. By transforming the hospital place to co-
create with different stakeholders and tackling "the problem worth
solving" in "show case of medical and healthcare", we could have
started to create new avenue and values that mandates data science
and new technologies, starting to build infrastructure to accelerate
the whole process. This could be "asset change" of the hospital.
Importance of design, especially how to define the needs, followed
by the role of design head, new role of the hospital to facilitate and
enhance function and contribution of the hospitals by making most of
technologies and data for achieving purpose, not to introduce them.

[Curriculum Vitae]

Dr. Nakagawa graduated from Tohoku University and joined
Department of Neurosurgery in 1998. He engaged in medical
application of shock wave at Institute of Fluid Science, Tohoku
University from 2001-2004. He joined Neurotrauma Clinical
Fellowship in UCSF from 2008-2010, and Faculty training program
at Stanford Biodesign in 2015. He founded ASU program in 2013,
program to allow R&D person to observe medical environment.

He became Special appointed professor at Clinical Research
Promotion Center, Tohoku University Hospital (CRIETO)in 2019.
He also serve as a Visiting Professor at Toho University School of
Medicine, Specially Appointed Professor at the Tohoku University
Hospital Future Medical Human Resources Development Donation
Division, and Tohoku University Strategic Co-creation Center. He
leads numerous projects based on design thinking, including Design
Head, Experience Design and Alliance Section of Tohoku University
Hospital (EDAS-TUH), Co-Director of Japan Biodesign Program,



RRERfHIZRE 25 62 BB (2022) 62 @ S13

SRREEY VIRII LA
5818H (k) 13:20~15:20

155215 (HS5A\ 6F G602)

HQ-01-4 Health and Science at
Google

O Joseph Ledsam
Health, Google Japan

Ariticial intelligence (AI) could have a profound impact
on the future of heathcare. Al is being applied to almost
every area of healthcare, from basic research to direct
patient care. This talk will provide an overview of some of
Google's work in Al and it's application to healthcare, from
predicting gene expression to diagnosing malignancies in
medical imaging.

[Curriculum Vitae]

Dr Joseph Ledsam is a medical doctor and clinician scientist who
joined Google DeepMind in 2016 to apply Al to clinical medicine.
During that time he founded several teams and co-led multiple
projects across medical imaging, genomics and EHR, leading to
multiple Nature and Nature Medicine publications. He moved to
Google Japan in 2020 to build up a new set of health and science
projects, and currently represents the Google Health team in
Japan.
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Blood-brain barrier: a novel
therapeutic target for neurological
disorders

Chairs : Takashi Kanda
Department of Neurology and Clinical
Neuroscience, Yamaguchi University
Graduate School of Medicine

Taiji Tsunemi
Department of Neurology, Juntendo
University School of Medicine

< Objective>

Manipulation of blood-brain barrier (BBB)is now a
promising strategy to treat intractable neurological
disorders. For central nervous system (CNS)degenerative
disorders such as Parkinson disease and amyotrophic
lateral sclerosis, artificial and controlled opening of BBB
may help to introduce growth factors and cytokines which
may support neuronal integrity into CNS parenchyma.
Increased transportation of therapeutic IgGs into CNS
may also be achieved using this approach. Conversely,
artificial and controlled enhancement of BBB function
may accomplish more sophisticated treatment of
autoimmune and inflammatory CNS disorders including
multiple sclerosis, neuromyelitis optica and autoimmune
encephalitis. The aims of this symposium are to elucidate
recent knowledges concerning the BBB abnormality
and mechanism of mononuclear cell invasion into CNS
parenchyma in various neurological disorders, and to
present novel therapeutic strategies via BBB management.

HQ-04-1 A novel breakthrough

in neuroscience field

by new technology =4
of in vitro human BBB

models

O Yukio Takeshita'?

"Blood-Brain Barrier Research Center Yamaguchi
University Graduate School of Medicine, Japan,
*Department of Neurology and Clinical Neuroscience
Yamaguchi University Graduate School of Medicine, Japan

The blood-brain barrier (BBB) plays crucial roles in the
maintenance of homeostasis in central nervous system
and in the pathogenesis of neurological disorders. In
anatomical structure, the BBB mainly comprises brain-
microvascular endothelial cells, pericytes and astrocyte.
Pericytes and end-feet of astrocytes form close contact
with the endothelial cells and participate the regulation of
the barrier function.

Although in vitro BBB models could be applied to
various fields such as drug design and brain conditions
for neurological disorders, there were no versatile in vitro
BBB models. As ideal in vitro BBB models, the following
four factors are mentioned. First, the model should
include human cells that maintain both physiological
and morphological BBB properties. Second, endothelial
cells should be co-cultured with other BBB cells such as
astrocytes and pericytes based on anatomical structure.
Third, the model should allow the transendothelial
migration of inflammatory cells under physiologically
relevant shear forces. Fourth, the model should
allow further analysis of BBB function, including the
measurement of transendothelial electrical resistance
(TEER) and microvolumes of humoral factors across the
BBB, and the phenotyping of transmigrated cells.

In this talk, we summarize current knowledge of in vitro
BBB models and show our new in vitro human BBB models
which meet these requirements. Then, we introduce the
latest developments in various research field such as drug
screening, the pathogenesis of neurological disorders, and
new action mechanism of molecular targeted drug with
these BBB models.

[Curriculum Vitae]

[2021 - Current]

Principal Investigator, Blood-Brain Barrier Research Center, Yamaguchi University
Graduate School of Medicine

[2014 - Current]

Clinical Associate, Department of Neurology and Clinical Neuroscience, Yamaguchi
University Graduate School of Medicine

[2011 - 2014]

Research Fellow, Neuroinflammation Research Center, Department of Neurosciences,
Lerner Research Institute, Cleveland Clinic, Cleveland

[2010 - 2012]

JSPS Research Fellowships for Young Scientists (Doctoral course students: DC), Japan
Society for the Promotion of Science.

Ph.D. ,Department of Neuroanatomy, Yamaguchi University Graduate School of
Medicine.
[2009 - 2011]
Clinical Fellow, Department of Neurology and clinical neuroscience, Yamaguchi
University Graduate School of Medicine.
[2007 - 2009]
Early resident, Yamaguchi University Hospital
0071
M.D. Yamaguchi University Graduate School of Medicine
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HQ-04-2 BBB dysfunction in
neurodegenerative
disorders

O Taiji Tsunemi

Department of Neurology, Juntendo University School of
Medicine, Japan

The blood-brain barrier (BBB) protects brain tissues
from neurotoxic components existing in peripheral blood
flow to keep the central nervous system (CNS) internal
environment healthy, which is required for the proper
functioning of neuronal circuits. The BBB also regulates
the transport of various molecules into and out of the
CNS. BBB breakdown and disruption, therefore, result
in the invasion of toxic blood components and microbial
pathogens into the brain, aberrant transport and clearance
of molecules, and a reduction in cerebral blood flow,
causing inflammatory and immune responses that trigger
neurodegeneration. This session will introduce recent
studies in the living human brain and post-mortem tissue
as well as in vitro cell-based and non-cell-based models, all
of which have helped uncover the role of BBB dysfunction
in Alzheimer's disease, Parkinson's disease, Huntington's
disease, and amyotrophic lateral sclerosis. Then we will
focus on the pathogenic and genetic mechanisms by
which dysfunctional BBB contributes to the accumulation
of insoluble toxic proteins in neurons and/or glia, the
pathological hallmark of many neurodegenerative
disorders. We observed that BBB dysfunction is not
merely involved in disease progression by allowing
harmful substances into brains; it is even necessary for
disease initiation, highlighting BBB as a novel therapeutic
target for alteration of the course of neurodegenerative
diseases.

[Curriculum Vitae]

Taiji Tsunemihasbeenaresearcherinthefield of
neurodegenerative disorders. He started this research career in
spinocerebellar ataxia and moved to spinobulbar muscular atrophy,
Huntington’s disease, and Parkinson’s disease. His interests include
the mechanism of the accumulation of toxic insoluble proteins in
neurons and glia, which has been a common pathological finding
in these disorders. He is also interested in the propagation of toxic
proteins, which may be mediated by exosomes.

Immune cell
interaction with the
blood-brain barrier in
the pathogenesis of
multiple sclerosis

O Britta Engelhardt

Theodor Kocher Institute, University of Bern, Switzerland

HQ-04-3

Blood-brain barrier (BBB) breakdown and immune cell
infiltration into the central nervous system (CNS) are
amongst the earliest pathological hallmarks observed in
multiple sclerosis (MS). It is generally thought that BBB
breakdown is a consequence of neuroinflammation. We
challenge this view by showing that the BBB plays an
active role in directing T cell migration to paracellular
or transcellular sites of diapedesis. Combining in vitro live
cell imaging of T-cell migration across primary mouse
brain microvascular endothelial cells under physiological
flow with serial block face scanning electron microscopy
(SBF-SEM) we have furthermore identified BBB tricellular
junctions as novel sites for T-cell diapedesis across
the BBB. Furthermore making use of human induced
pluripotent stem cell (hiPSCs) derived from healthy
controls or MS patients and differentiating those to brain
microvascular endothelial (BMEC) -like cells as in vitro
model of the BBB we found that the MS-derived BMEC-
like cells showed impaired junctional integrity and barrier
properties and displayed an inflammatory phenotype with
increased adhesion molecule expression and immune cell
interactions when compared to HC-derived BMEC-like
cells. Taken together our findings underscore the active
role of the BBB in neuroinflammation and suggest the
existence that intrinsic BBB dysfunction may contribute
to MS pathogenesis.

[Curriculum Vitae]

Britta Engelhardt is Professor for Immunobiology and the Director
of the Theodor Kocher Institute at the University of Bern in
Switzerland. Her research is dedicated to understanding immune
surveillance of the immune privileged central nervous system (CNS)
with a focus on immune cell migration in the CNS. Combining
her expertise in vascular biology, neuroimmunology and live cell
imaging she has defined novel cellular, subcellular and molecular
mechanisms involved in the migration of different immune cell
subsets across the brain barriers. She has published almost 250
articles that are highly cited. She was elected Vice-Chair and Chair
of the Gordon Research Conference Barriers of the CNS in 2016
and 2018, respectively and is currently the president of the Swiss
Society for Microcirculation and Vascular Research (SSMVR) and the
Co-President of the Medico Scientific Advisory Board of the Swiss
MS Society.
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HQ-04-4 Proteo-typing of
transporter and tight
junction proteins
in CNS barriers at
neurological disorders

O Tetsuya Terasaki

School of Pharmacy, University of Eastern Finland,
Finland

Transporter and tight junction (T]) proteins play a crucial
role for the structure and function of the CNS barriers, ie, the
blood-brain barrier (BBB), the blood-cerebrospinal fluid barrier
(BCSFB), the blood-spinal cord barrier (BSCB) and the blood-
arachnoid barrier (BAB). Global proteomics and quantitative
targeted absolute proteomics are useful technologies for
elucidating disintegration mechanism of the CNS barriers.
Proteo-typing of the CNS barriers will provide a rational strategy
to find therapeutics target protein (s)for neurological disorders.

We found significant expression of claudin-11 as a T] protein
in the BBB and BSCB in mouse and human. Claudin-11 protein
suppressed significantly in the BBB of experimental autoimmune
encephalomyelitis (EAE) mouse model and multiple sclerosis
(MS) patients. Downregulation of claudin-11 protein was
attenuated by dihydrotestosterone treatment in the in vitro
human BBB model. Mechanism of claudin-11 downregulation by
MS will be a therapeutic target for the treatment of MS patients.

MDRI1/ABCBI, multidrug resistance protein 1, is acting as the
most important functional barrier in the BBB, BSCB and BAB.
We found that MDRI protein was rapidly internalized under
oxidative stress in the BBB, resulting significant reduction of
efflux transport function of MDRI. As the signaling pathway of
Abl and Src kinases was suggested to be involved, the pathway
will be a therapeutic target for the ischemia-reperfusion with
oxidative stress.

Recently, we found MDRI protein level was significantly
downregulated in the BBB of epileptic patients, while
upregulated in that of epileptic mouse model. Interestingly,
protein expression of anti-epileptic drug (AED) metabolizing
enzymes was upregulated in the BBB of epileptic patients,
while TJ proteins were downregulated. Molecular mechanisms
involved with the BBB disintegration will be therapeutic target
(s)for the treatment of AED resistant epileptic patients.

[Curriculum Vitae]

Dr. Tetsuya Terasaki graduated Kanazawa University (1977)and received
Ph.D. degree from University of Tokyo (1982). He was appointed full
Professor of Tohoku University (1996)and Distinguished Professor of
Tohoku University (2008). He received the Ebert Prize (1985), the AAPS
Meritorious Manuscript Awards (1996 & 2010), research achievement
awards from Academy of Pharmaceutical Science and Technology,
Japan (2007), Japanese Society of Study for Xenobiotics (2007), and
Pharmaceutical Society of Japan (2014), International Society of Study for
Xenobiotics (Asia Pacific, 2018). His major research interest is molecular
pharmacology of CNS and ocular barriers function. He published over 320
research articles, 75 review articles and 55 book chapters. His h-index is
74. Based on the frequency of citation, he was selected as a “Highly Cited
Researcher 2016” by Clarivate Analytics. In April 2013, he received the
Medal of Honor with Purple Ribbon, bestowed by the Government of Japan
to the most highly honored scientists. He retired from Tohoku University
and awarded Emeritus Professor in 2020. He has moved to Finland and
started his new research as a Visiting Professor of University of Eastern
Finland (UEF)in 2020 and appointed as a Research Director of UEF in
November 2021.
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New insights of epilepsy research

Chairs : Naoki Akamatsu
International University of Health and
Welfare School of Medicine, Department of
Neurology

Kazutaka Jin
Department of Epileptology, Tohoku
University Graduate School of Medicine

< Objective>

In this session, four speakers discuss the cutting edge
of epilepsy research. Automated seizure detection
devices have become rapidly utilized in the European
countries. Dr Beniczky has recently developed the
international guidelines of automated seizure detection.
Drug treatments of epilepsy has turned the new corner.
Dr Kwan will summarize the trends of anti-seizure
medication and talk about the future direction. The
intracranial evaluation of medically intractable epilepsy
has dramatically changed after the introduction of stereo-
EEG. Dr Matsumoto will review the SEEG and suggest
the future of epilepsy surgery. Newer method of memory
function evaluation has revealed the epilepsy specific
dysfunction. Dr. Mukaino will show the recent research in
long term forgetting in temporal lobe epilepsy correlating
the anatomical findings with high resolution MRI.

®iE  BEATADAZER

NFS-01-1 Automated seizure
detection using

wearable device

O Sandor Beniczky"?

"Aarhus University Hospital, Denmark, *Danish Epilepsy
Centre, Denmark

Objective: The International League Against Epilepsy
(ILAE) and the International Federation of Clinical
Neurophysiology (IFCN)have recently developed a clinical
practice guideline (CPG) on the use of wearable devices
for automated seizure detection in patients with epilepsy.
Methods: The CPG was based on reviewing the published
evidence using The Preferred Reporting Items for
Systematic Review and Meta-Analysis (PRISMA)
statement. The working group evaluated the evidence and
formulated the recommendations following the Grading
of Recommendations Assessment, Development and
Evaluation (GRADE)system.

Results: The working group found high level of evidence
for the accuracy of automated detection of generalized
tonic-clonic seizures (GTCS) and focal-to-bilateral tonic-
clonic seizures (FBTCS) and recommended the use of
wearable automated seizure detection devices for selected
patients when accurate detection of GTCS and FBTCS is
recommended as a clinical adjunct. The working group
found a moderate level of evidence for seizure types
without GTCS or FBTCS. However, it was uncertain
whether the detected alarms resulted in meaningful
clinical outcomes for the patients.

Conclusions: The CPG recommend using clinically
validated devices for automated detection of GTCS
and FBTCS, especially in unsupervised patients, where
alarms can result in rapid intervention (weak/conditional
recommendation).

[Curriculum Vitae]

Sandor Beniczky is board-certified neurologist, clinical
neurophysiologist and epileptologist. He is professor at
Aarhus University Hospital, and he is the head of the Clinical
Neurophysiology Department at the Danish Epilepsy Centre.

He is editor-in-chief of Epileptic Disorders, member of the Education
Council, Congress Council, Big Data Council and Publication
Council of the ILAE, and past-chair of the joint EEG taskforce of the
IFCN and ILAE. The main research interest of Professor Beniczky
is EEG and epilepsy, focusing on electromagnetic source imaging,
seizure detection, standardisation and quality-assurance in clinical
neurophysiology. He has supervised 11 Ph.D. students. He is author
of 183 peer-reviewed papers and 22 book chapters.
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NFS01-2 Drug treatment of
epilepsy; past, current
and future

O Patrick Kwan

Van Cleef Centre for Nervous Diseases, Monash
University, Australia

Epilepsy affects 4% of the population during their lifetime.
Patients have reduced quality of life and productivity,
increased hospitalisation rates, higher medical and
psychiatric comorbidities, death rates and health costs, and
lower productivity. Our recent study shows that epilepsy
costs Australia $2.3 billion in gross domestic product
(GDP) per year owing to loss of productivity in patients
of working age. With over 140,000 people having active
epilepsy in Australia, the total annual cost of epilepsy for
2019-20 is $12.3 billion. Despite tens of billions of dollars
spent in developing newer generations of anti-seizure
medications (ASMs) in the past three decades, patient
outcomes have not fundamentally improved in a number
of ways:

1. One in three patients have drug-resistant epilepsy.

2. Even for the drug-responsive patients, finding the right
ASM (s) has remained a largely trial-and-error process
of selecting from > 20 different drugs and thousands of
possible combinations.

3. ASMs have major adverse effects.

This talk will provide an overview of ASM development,
and discuss emerging approaches to achieve the much
needed breakthrough in epilepsy management, including
artifical intelligence and neural stem cells.

[Curriculum Vitae]

Professor Kwan is a clinician-researcher in epilepsy, particularly in
the outcomes, clinical pharmacology, and application of Precision/
Personalised Medicine. He is Professor of Neurology at the Central
Clinical School and Co-Director of the Monash Institute of Medical
Engineering, Monash University and Director of Epilepsy, Alfred
Health. He was elected Fellow of the Australian Academy of Health
and Medical Sciences (FAHMS)in 2017. He has published 300 peer-
reviewed journal articles (155 in last 5 years), many in influential
journals in the field, including NEJM, Lancet, BMJ, Lancet Neurology.
Google Scholar citations >25,000 times (>12,000 since 2017).
His series of studies in epilepsy outcomes (NEJM 2000, Neurology
2015, JAMA Neurology 2018)have contributed to the modern
understanding of epilepsy prognosis. He chaired an International
League Against Epilepsy (ILAE) special task force to develop the first
global consensus definition of drug-resistant epilepsy, and served
as Chair of the ILAE Medical Therapies Commission (2013-2017).
He has a strong interest in personalised medicine and its translation
into practice. His team was among the first to report HLA-B*15:02
as a strong genetic predictor of carbamazepine-induced severe skin
reactions in Asians. He is an experienced clinical trialist and has
published >20 clinical trials.

NFS-01-3 Trends of intracranial
electroencephalographic
evaluation for epilepsy
surgery

O Riki Matsumoto

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

d

Epilepsy surgery is a treatment option for patients with medically
intractable focal epilepsy. When the epileptic focus cannot be
specified according to the working hypothesis created by non-
invasive examinations or the eloquent cortex is presumably close
to the focus, the patient usually undergoes invasive evaluations
with intracranial electrodes. In this symposium, I will overview
the trend of the intracranial encephalographic evaluation by
focusing on the following three points.

1) Wideband EEG analysis

Wideband EEG recording has provided a comprehensive
approach to probe epileptogenicity by combining both low (DC
shift) and high (high frequency oscillations) ends of frequencies.
The co-occurrence of these two activities seems to be a more
sensitive surrogate biomarker of epileptogenicity.

2)Network analysis

Our brain exerts higher functions properly by orchestrating
the regions involved in a particular function through the brain
network. In contrast, in epilepsy, ictal discharges exert seizure
semiology by affecting the same brain network from the "different
side" of the same coin. Various methods have been introduced
to understand focal epilepsy as a brain network disorder. We
review the clinical utility of the method of cortico-cortical evoked
potential (CCEP) to probe both physiological (i.e, functional)
and pathological (ie. seizure) network, which has been recently
highlighted for its firm reproducibility.

3)Stereo-EEG evaluation

In the last decade, thanks to the development of more
sophisticated and safe devices and imaging techniques, the use
of the multiple depth electrodes, namely, stereo-EEG has become
a more popular method of presurgical evaluation because of the
less invasiveness compared to subdural electrode recording and
its potential ability to capture the whole network involved in
the seizure generation by incorporating the deep portions of the
brain.

[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 appointed as the
Professor of the Division of Neurology at Kobe University Graduate
School of Medicine in Dec, 2018. 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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NFS01-4 Memory disturbance in
temporal lobe epilepsy 15

P
O Takahiko Mukaino

Department of Neurology, Kyushu University Hospital,
Japan

Temporal lobe epilepsy (TLE) can cause a variety of
cognitive dysfunction. Among them, memory impairment
is a factor that significantly reduces the patient's quality
of life.

Typical anterograde memory impairment, usually
demonstrated within seconds or minutes of exposure
to information, is often observed in patients with TLE.
However, over the past two decades, growing evidence
shows that TLE also causes long-term memory deficits
that cannot be detected by conventional memory tests.
One of these, accelerated long-term forgetting (ALF), is
a symptom of accelerated forgetting over days or weeks
despite normal acquisition and retention of information
over relatively brief delays. The cause of ALF is believed
to be impaired memory consolidation rather than memory
encoding or retrieval, and structural brain abnormalities
and epileptic discharges are the most likely causes.
Recent studies have shown the negative effect of interictal
epileptiform discharge on ALF, however, the structural
cause has not been fully elucidated yet.

The hippocampus has long been suspected to be involved
in the causes of ALF, given its predominant role in the
declarative memory process. However, previous volumetry
studies of the entire hippocampus have shown negative
results, and few reports of direct involvement have been
reported.

We focus on subtle structural changes in the hippocampus
and conducted a clinical study to explore the relationship
between the volume of the hippocampal subfield and the
ALF, mainly in patients with temporal lobe epilepsy.
Based on our results, we will discuss the mechanism of
memory impairment in temporal lobe epilepsy.

[Curriculum Vitae]

Education:

2011 Graduated from Kyushu University (M.D.)

2016 - 2020 PhD course in Department of Neurology,
Neurological Institute, Graduate School of Medical
Sciences, Kyushu University

Carrier:

2007 - 2009 Resident in Center Hospital of the National Center

2013-2014 Department of Neurology, Kyushu University
Hospital

2014 - 2016 Department of Neurology, lizuka Hospital

2020 - present Neurologist, Department of Neurology, Kyushu
University Hospital

NFS-01-5

—hEE
hSRA

Al detection of ictal
DC shift to facilitate
its use as a surrogate
biomarker for epilepsy
surgery

O Masahiro Gotoh', Katsuya Kobayashi',
Masao Matsuhashi’, Yukihiro Yamao®,
Takayuki Kikkuchi®, Kazumichi Yoshida®,
Keiichi Ueda®, Takao Namiki’, Ichiro Tsuda’,
Ryosuke Takahashi', Akio Ikeda®

"Department of Neurology, Kyoto University Graduate School of Medicine, Japan,
"Department of Epilepsy, Movement Disorder and Physiology, Kyoto University
Graduate School of Medicine, *Department of Neurosurgery, Kyoto University
Graduate School of Medicine, ‘Graduate School of Science and Engineering,
University of Toyama, "Department of Mathematics, Faculty of Science,
Hokkaido University, ‘Chubu University Academy of Emerging Sciences

Objectives: In patients with refractory focal epilepsy, epilepsy surgery following intracranial
EEG to localize epileptic focus is one of the promising treatments. Epileptogenic focus is
analyzed by conventional EEG (1-80 Hz), and recently wide-band EEG analysis (< 1Hz, >
80Hz) such as ictal DC shift and high frequency oscillation could provide more reliable
information. However, the detection of ictal DC shift requires more careful recording and
analysis conditions, and its visual inspection also needs technique expertise including its
reproducibility and distinction from artifacts. Automatic detection of ictal DC shift would
overcome those problems, reduce analysis time, and provide epileptologists with better
clinical tool. In this study, we tried ictal DC shift detection by AL

Method: We collected 366 ictal-EEGs recorded with time-constant of 10 sec showing visually-
definite ictal DC shift from 53 patients (IRB#R0603). The patients were divided into training
and test set (4211). EEGs of 16+ sliding time window (step=1s) were extracted, and we
labeled them if they have conventional seizure onset or ictal DC shift onset (amplitude 2200y
V, duration 3s). We trained deep learning models (as a combination of convolutional neural
network and long short-term memory) with cross-validation to detect (1) conventional seizure
onset and (2)ictal DC shift onset around the seizure onset and then applied them for test data.
Results: In test data set, the accuracy of seizure onset detection was 088, and that of ictal DC
shift detection was 0.76. Auto-detection of ictal DC shift was tested with the models.
Conclusion: We implemented automatic ictal DC shift detection by deep learning. Although
the accuracy of detecting ictal DC shift is 0.76, this would support its detection. By
accumulation of data and adjustment of models, the accuracy would improve enough to
localize epileptogenic focus and to facilitate its clinical application as a surrogate biomarker
for epilepsy surgery.

[Curriculum Vitae]

2012 MD, Hiroshima University School of Medicine
2012-2019 Medical Residency and Neurology fellowship, at
Hiroshima University Hospital and others

Ph.D. Course, Kyoto University Graduate School of
Medicine

2019-
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Four repeat tau-related
neurodegeneration from basic
science to bedside-A rapidly evolving
field with critical unmet needs

Chairs : Gabor Kovacs
University of Toronto and University Health

Network, Toronto

Toshiki Uchihara
Nitobe Memorial Nakano General Hospital/
Toko Medical and Dental Univ

< Objective>

Neurodegeneration with 4R tau deposits is now expanding
its clinicopathological spectrum from CBD/PSP to
argyrophilic grain disease, globular glial tauopathy.
Together with age-related glial tau lesions, these
disorders are now being recognized as far more common
than previously appreciated. Accurate diagnosis in life,
especially in the earliest stages remains a critical unmet
need. This is especially important in an era of developing
disease modifying therapies targeting tau (both gain-of-
function and loss-of-function mechanisms). Pathological
framework and clinical strategies to distinguish these
subcategories with 4R tau deposits are rapidly evolving.
The role of glial cells in the pathogenesis is increasingly
recognized. This symposium is designed to integrate
clinical, imaging, biochemical and pathological approaches
into a unified framework to maximize diagnostic accuracy
with special reference to CBD/PSP

NFS021 The challenges

in diagnosis and
functional assessment
of the 4R tauopathies

PSP and CBD
O Anthony E. Lang"*

'University of Toronto and University Health Network,
Toronto, Canada, *Toronto Western Hospital, Canada

Progressive supranuclear palsy (PSP) and corticobasal
degeneration (CBD) are adult- (largely late-) onset
neurodegenerative diseases characterized by the deposition
of 4-repeat (4R) tau in neurones and glia. These disorders
manifest a broad mixture of motor deficits as well as
cognitive and behavioural disturbances. It has become
increasingly recognized that the clinical presentation and
course of these disorders is far broader than the original
phenotypes described: i.e., PSP-Richardson syndrome (PSP-
RS) and the corticobasal syndrome (CBS) respectively.
Indeed, postmortem studies have demonstrated that only
approximately 25% of patients with PSP are correctly
diagnosed at presentation and even at last assessment less
than 2/3 of patients are predicted to have PSP pathology.
In the case of CBD, the diagnosis is almost never
correctly made at presentation and at final assessment
before death fewer than 50% of patients are correctly
diagnosed (in some cases the figure is as low as 25%).
Recognizing this major problem of diagnostic accuracy
as well as the need for clinical trials of new disease
modifying therapies to recruit patients at the earliest
disease stages, new diagnostic criteria for these disorders
have been developed. Furthermore, future clinical trials
will require outcome measures that reflect the impact of
the complex multifaceted clinical syndromes associated
with these 4R-tauopathies. This lecture will review the
justification, methodology and results of the efforts to
develop new diagnostic criteria for PSP and CBD. Finally,
the same issues will be reviewed related to the need for
new methods to monitor clinical trial outcomes and the
development and preliminary validation of a new Patient
Reported Outcome (PRO)Functional Scale for these
disorders will be presented.

[Curriculum Vitae]

Dr. Lang is Professor and previous Director of the Division of Neurology
at the University of Toronto. He holds the Jack Clark Chair for Parkinson’s
Disease Research and the Lily Safra Chair in Movement Disorders. He is
the Director of the Edmond J. Safra Program in Parkinson’s Disease, the
Rossy Progressive Supranuclear Palsy Program and the Morton and Gloria
Shulman Movement Disorders Clinic, Toronto Western Hospital. He is one
of the most highly cited investigators in the field of Movement Disorders.
His awards and distinctions include: Officer of the Order of Canada, 2010;
Fellow of the Canadian Academy of Health Sciences and Fellow of the
Royal Society of Canada, 2011; Honorary Member of the International
Parkinson and Movement Disorder Society (MDS) 2014; the first MDS Pan-
American Section Leadership Award, 2017; the Weston Brain Institute
International Outstanding Achievement Award, 2018; the Dean’s Lifetime
Achievement Award for global impact from University of Toronto, 2020
and the Jay Van Andel Award for Outstanding Achievement in Parkinson's
Disease Research, 2022.
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NFS022 Imaging tau lesions in
the patients' brain

O Makoto Higuchi

Department of Functional Brain Imaging, National
Institutes for Quantum Science and Technology, Japan

The deposition of four-repeat tau (4RT)isoforms in
the brain is a neuropathological hallmark of a group of
frontotemporal lobar degeneration (FTLD) syndromes
as exemplified by progressive supranuclear palsy (PSP)
and corticobasal degeneration (CBD). By contrast, three-
repeat tau (3RT) accumulates in the brains of another
FTLD category represented by Pick’s disease. We have
recently developed a positron emission tomography
(PET) probe, *F-PM-PBB3 (also known as "“F-APN-1607),
enabling in-vivo mapping of 4RT and 3RT pathologies
with a contrast sufficient for individual-based diagnostic
assessments. PET assays with ®*F-PM-PBB3 are capable
of discriminating classical PSP from healthy controls with
sensitivity and specificity exceeding 90%, and automated,
unbiased evaluation of tau PET images with a machine-
learning-based algorithm has allowed differentiation
among PSP from Alzheimer's disease (AD)and controls
with similarly high accuracy. Furthermore, the topology
of "F-PM-PBB3-PET-detectable tau pathologies could
be classified into 3RT and 4RT types in FTLD patients
who were clinically diagnosed as having corticobasal
syndrome, progressive non-fluent aphasia, and behavioral
variant of frontotemporal dementia and were negative for
amyloid PET. Several FTLD cases were also examined
by brain autopsy or biopsy and were found to exhibit
PSP, CBD, and Pick’s disease tau pathologies in line with
their antemortem tau PET findings. Studies in China have
demonstrated the utility of "“F-PM-PBB3-PET for capturing
tau aggregates in cases with tau gene mutations causative
of 4RT depositions, which were found to be distributed
in regions characteristic of individual mutations. Global
clinical trials for ®F-APN-1607 as a diagnostic agent for
AD and PSP are ongoing, and longitudinal PET scans with
this probe are being conducted for PSP patients towards
its application to therapeutic assessments.

[Curriculum Vitae]

#1993-1997 Postgraduate Student, Tohoku University

#1997-1999 Staff Physician, Department of Geriatric Medicine,
Tohoku University School of Medicine

#1999-2002 Assistant Professor, Department of Geriatric
Medicine, Tohoku University School of Medicine

#1999-2003 Postdoctoral Researcher, Center for
Neurodegenerative Disease Research, University of
Pennsylvania School of Medicine

#2003-2005 Staff Scientist, RIKEN Brain Science Institute, Wako,
Japan

#2005-2016 Team Leader, National Institute of Radiological
Sciences

#2016-2019 Team Leader, National Institutes for Quantum and
Radiological Science and Technology

#2019- Department Head, Department of Functional Brain

Imaging, National Institutes for Quantum Science
and Technology

NFS023 Pathological
distinction of CBD
and PSP:possible and
meaningful?

O Toshiki Uchihara'*®

"Nitobe Memorial Nakano General Hospital, Neurology
Clinic with Neuromophomics Laboratory, Japan, “Tokyo
Medical and Dental University, Neurology and Neurlogical
Science, Japan, *Juntendo University, Neurology, Japan

Clinical distinction between corticobasal degeneration
(CBD)and progressive supranuclear palsy (PSP)
is sometimes difficult. However, their pathological
distinction has been considered to be always possible
based on the distinct morphology of astrocytes: tuft-shaped
astrocytes (T As) for PSP and astrocytic plagues (APs)
for CBD. If TA and AP are consistently distinguishable
and never coexist in the same brain, this dichotomized
framework may be solid enough to provide a firm basis
for pathological distinction. However, it is not clear
whether their operational distinction is standardized or
not. Independent 200 images of Gallyas-positive astrocytes
from motor cortex of 4 cases of PSP/CBD were presented
to 5 authority neuropathologists, blinded to clinical and
pathological diagnoses. Each image was independently
rated into +2:TA; +1:TA-like; O:unclassifiable; -1:AP-like;
-2:AP. Typical TA rated as +2 or typical SP rated as -2, as
agreed by 5 neuropathologists, were limited. Surprisingly,
some images were rated as +2:TA by some and rated -2:AP
by others. Such instability in cytopathological recognition
may be related to the Gestalt nature of image recognition,
differently black-boxed in each neuropathologist. Because
it may leads to fundamental instability of pathological
diagnosis, overall revision of cytopathological definitions of
TA/AP for their distinction may be necessary. Otherwise,
diagnostic or disease framework may require fundamental
reconsideration.

[Curriculum Vitae]

1982 MD. Tokyo Medical and Dental University
1982-84  Okinawa Chubu Hospital (Internal Medicine)

1984-86  Musashino Red Cross Hospital (Internal Medicine,
Neurology)

1986-88  Asahi General Hospital (Internal Medicine, Neurology)

1988-90  Tokyo Institute of Psychiatry (Neuropathology)

1990-97  Assistant, Tokyo Medical and Dental University
(Neurology)

1994-96  bousier du gouvernement francais a la Salpétriere
(neuropathology)

1997-2011 Tokyo Metropol. Inst. Neurosci. (neurology/
neuropathology, PI)

2011-18  Tokyo Metropol. Inst. Med. Sci. (Neuromorphomics,
Chief)

2018- Nitobe Memorial Nakano General Hospital (Neurology)
Research professor, Tokyo Medical and Dental
University

2021- Guest professor, Juntendo University

Eitorial board:

Acta Neuropathol (2005-); Neuropathology (2010-);
Acta Neuropathologica Communications (2013-16)
Clinical board certifications:

Internal Medicine, Neurology, Dementia
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NFS024 New perspectives on
Astrocytes in Tau-
related conditions

O Gabor G. Kovacs'?

"University of Toronto, Canada, “University Health
Network, Toronto, Canada

Deposition of pathological protein deposits characterize
different forms of neurodegenerative conditions. Astrocytes
contribute to the pathogenesis of neurodegenerative
proteinopathies by a neuroprotective role or contribution to
neuronal degeneration, or act as potential mediators of the
propagation or elimination of disease-associated proteins.
Astrocytes have been particularly important in the study
of Tau-related conditions. Classification of tauopathies
incorporates the morphological characterization of
astrogliopathy. For the neuropathology diagnostic practice
six types of astrocytic tau pathologies are distinguished.
Astrocytic plaques, tufted astrocytes, ramified astrocytes,
and globular astroglial inclusions are seen in main
tauopathies, while thorn-shaped astrocytes and granular/
fuzzy astrocytes are interpreted as aging-related tau
astrogliopathy (ARTAG). ARTAG can be seen in subpial,
subependymal, and perivascular locations and in the white
and gray matter. Some of these overlap with the features
of Chronic traumatic encephalopathy (CTE). Granular/
fuzzy astrocytes can be seen in main tauopathies, and
they are interpreted as early forms of the disease-specific
astrocytic tau pathologies. Sequential distribution patterns
have been described for tau astrogliopathies. Importantly,
astrocytic tau pathology can be observed in brain areas
without neuronal tau deposition. Peculiar and novel forms
of neuro-astroglial tauopathies have been described in the
elderly. Tau astrogliopathy might reflect an early response
to a yet unidentified neurodegeneration-inducing event,
a role in the propagation of pathological tau protein, or a
response to a repeated or prolonged pathogenic process
such as blood-brain barrier dysfunction or local mechanical
impact. These novel concepts facilitated communication
among research disciplines and triggered studies on
astrocytic lesions in neurodegenerative conditions.

[Curriculum Vitae]

Dr. Kovacs completed his medical training in Hungary where he
specialized in Neurology (1998)and Neuropathology (2003)and
obtained a PhD in Neuroscience. From 2007 to 2019, he was an
Associate Professor at the Medical University of Vienna, Austria.
He was the leader of the Hungarian and Austrian Reference Center
for Human Prion Diseases. Dr. Kovacs has visited Indiana University
(2007)and University of Pennsylvania (2016). His major research
interest is the neuropathology of neurodegenerative diseases. He
has published more than 300 peer-reviewed papers and edited
two books on Neuropathology. He is Professor at the University
of Toronto (UofT), Canada, consultant neuropathologist and
neurologist at University Health Network and principal investigator
at the UofT Tanz Centre for Research in Neurodegenerative
Disease. He is co-director of the Rossy PSP Program.

NFS-025 Biochemical distinction [ o
CBD/PSP

(O Masato Hasegawa

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

Tauopathies are neurodegenerative disorders
characterized by accumulation of abnormal tau proteins in
neuronal and/or glial cells within the brain. These include
Alzheimer disease (AD), Pick's disease (PiD), corticobasal
degeneration (CBD) and progressive supranuclear palsy
(PSP). The morphology and regional distribution of
pathology differ among these diseases. The symptoms and
progression of these diseases are correlated with spread of
tau pathologies. To investigate the molecular mechanisms
of the formation of tau pathologies, which are diverse in
each disease, but relatively homogeneous in individual
patients, we have analyzed the pathological tau in brains
of patients. Tau is a microtubule-associated protein that
promote microtubule assembly. In adult human brain,
6 tau isoforms are expressed by alternative splicing of
the mRNA. By the insertion of exon 10 of the tau gene,
4-repeat (4R) tau isoforms are produced, while 3-repeat (3R)
tau isoforms are produced without exon 10. Biochemical
analyses of sarkosyl-insoluble tau prepared from patient
brains have revealed that both 3R and 4R tau accumulate
in AD, only 3R tau accumulates in PiD, and only 4R tau
accumulate in CBD and PSP. In addition, the C-terminal
banding pattern of tau was distinct between CBD and
PSP. Electron microscopy (EM) analysis showed that tau
accumulated in filamentous forms in these diseases with
distinct ultrastructures. Cryo-EM analyses have solved
the structures of tau filaments from these tauopathies
including CBD and PSP, and structure-based classification
of tauopathies were proposed. We also revealed that
post-translational modifications such as phosphorylation,
ubiquitination and acetylation are closely related to the
structures of the tau filaments. Finally, I will also present
experimental evidence that the abnormal structures of
tau filaments may determine the formation of distinct tau
pathology and pathogenesis of these tauopathies.

[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 lwatsubo’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.
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ALS and beyond: cutting-edge
research on motor neuron diseases

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

Masahisa Katsuno
Department of Neurology, Nagoya University
Graduate School of Medicine

< Objective>

Rapid progress in translational research have provided
disease-modifying therapies for various motor neuron
diseases. For ALS, an on-going research on iPS-based
therapy development demonstrated that ropinirole
suppresses disease progression of ALS in a exploratory
clinical trial. Antisense oligonucleotide showed a dramatic
efficacy in SMA, leading to acceleration of gene-targeting
therapies for a wide range of neuromuscular diseases.
As for SBMA, in addition to an anti-androgen approach,
preclinical proof-of-concept of novel therapeutic agents
including nucleic acid therapies, has been shown. There
also are lessons to be learned from Perry disease, in
which pathiogenic dynactin-1 protein facilitates TDP-
43 aggregation, resulting in degeneration of both motor
neurons and dopaminergic neurons. In this symposium,
the cutting-edge therapy development and molecular
research on ALS and other motor neuron diseases will be
introduced and discussed.

NFS-03-1 iPSCs-based disease

modeling, drug
development, clinical
trial, and reverse TR
for ALS

O Hideyuki Okano

Keio University School of Medicine, Japan

ALS is a progressive neurodegenerative disease that is
characterized by a loss of upper motor neurons (MNs)
(UMNSs) and/or lower MNs (LMNs). The development of
therapies for ALS requires a thorough understanding of
its pathophysiology. As an effective method to achieve this
understanding, iPSC-based drug development with drug
repositioning has been performed for ALS by several groups.
In our previous study, using iPSCs-MNs derived from familial
ALS patients with FUS and TDP-43 mutations, we could
identify Ropinirole (ROPI : Already approved as an anti-PD
drug with D2R agonist ) as a potential anti-ALS Drug which is
further being investigated as a clinical trial (ROPALS trial).
We conducted a randomized feasibility (Phase I-1Ia) trial
in ALS (ROPALS trial). 20 participants with all items
of ALSFRS-R score more than 2 points were randomly
assigned using dynamic allocation to receive ropinirole
or placebo for 24 weeks in the double-blind period. Upon
completion, participants could choose to participate in the
following 24-week open-label active extension period. Primary
outcomes were safety and tolerability. Secondary outcomes
to address the feasible trial objective were a change in the
ALS Functional Rating Scale-Revised (ALSFRS-R) score,
composite functional endpoint, a combined assessment of
function and survival, event-free survival, and time to <50%
forced vital capacity (blinded outcome assessment). As a
result, over the entire 1-year treatment period, we found that
ropinirole hydrochloride significantly reduced the decline
in general function and activity in ALS patients and that
ropinirole hydrochloride suppressed disease progression
and significantly prolonged the time to respiratory failure
in ALS patients. Based on these we conclude that ropinirole
hydrochloride may be a safe and effective treatment for ALS
patients and this trial provided feasibility for a next large-
scale Phaselll trial.

[Curriculum Vitae]

Hideyuki Okano received M.D. in Physiology from Keio University
in 1983. After he obtained Ph.D. degree in 1988, he held post-
doctoral position at Dr. Craig Montell’s Lab at Johns Hopkins
University. He has appointed full professors at Tsukuba University
School of Medicine in 1994, Osaka University School of Medicine in
1997, and returned to Keio University Medical School in 2001 as a
full professor of Physiology. He has been conducting basic research
in the field of regenerative medicine including, neural stem cells
and iPS cells, spinal cord injury, developmental genetics and RNA
binding proteins. He has been awarded a number of awards and
honors including the Medal with Purple Ribbon in 2009 and the first
prize of the 51st Erwin von Balz Prize in 2014. He aims to establish
and provide patient-specific iPS cells and genetically modified non-
human primate models for neuroscience research and to explore
the pathogenic mechanisms of neurological/psychiatric disorders.
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NFS03-2 Therapeutics
development for spinal
muscular atrophy

l'|

O Adrian R. Krainer
Cold Spring Harbor Laboratory, USA

We are developing mechanism-based therapeutics,
combining knowledge about RNA-splicing regulation
and antisense technology. In collaboration with Ionis
Pharmaceuticals and Biogen, we previously developed
nusinersen (Spinraza), an antisense oligonucleotide
(ASO) that modulates alternative splicing of SMN2 exon
7, restoring normal levels of functional SMN protein in
the context of spinal muscular atrophy (SMA). The long
duration of action of CNS-administered ASOs allows
infrequent dosing, providing a feasible and effective
approach to treat neurological disorders. Nusinersen was
approved at the end of 2016 as the first drug for SMA; it is
a disease-modifying therapy and it can prevent the onset
of SMA if treatment is initiated pre-symptomatically after
genetic diagnosis.

In collaboration with the Kornblihtt lab (University of
Buenos Aires), we recently found that a nusinersen-
like ASO promotes repressive histone marks, resulting
in a more compact chromatin at the SMNZ2 locus; this
compaction reduces the transcription-elongation rate,
which favors exon 7 skipping, thus opposing the ASO's
effect at the RNA level. Histone deacetylase (HDAC)
inhibitors result in removal of the repressive marks and
a more open chromatin, neutralizing the ASO's inhibitory
effect. Thus, HDAC inhibitors potentiate the ASO's
therapeutic effect on SMNZ2 splicing, both in cultured cells
and in SMA mouse models.

[Curriculum Vitae]

Adrian R. Krainer, Ph.D. is the St. Giles Foundation Professor at
Cold Spring Harbor Laboratory and Deputy Director of Research
at the CSHL Cancer Center. His laboratory studies RNA splicing
mechanisms and regulation, and is engaged in the development
of antisense targeted therapies to modulate alternative splicing
in genetic diseases and cancer. This work has resulted to date in
226 publications and 11 issued patents. In collaboration with lonis
Pharmaceuticals and Biogen, Prof. Krainer’s laboratory developed
nusinersen (Spinraza), which corrects the splicing defect in the
SMN2 gene and became the first approved therapy for spinal
muscular atrophy. Prof. Krainer is a co-founder, Director, and Chair
of the SAB of Stoke Therapeutics. He was elected to the National
Academy of Sciences, the National Academy of Medicine, the
National Academy of Inventors, and the American Academy of Arts
& Sciences. Recent awards include: Life Sciences Breakthrough Prize
(2019); Lifetime Achievement Award of the RNA Society (2019);
International Prize for Translational Neuroscience (2019); Speiser
Award in Pharmaceutical Sciences (2019); Ross Prize in Molecular
Medicine (2020); Takeda & NYAS Innovators in Science Senior
Scientist Award in Rare Diseases (2020); Wolf Prize in Medicine
(2021); and Gabbay Award in Biotechnology & Medicine (2021).

NFS-03-3 Next generation
therapies for SBMA

(O Masahisa Katsuno

Department of Neurology, Nagoya University, Tokai
National Higher Education and Research System, Japan

The recent advances in nucleic acid therapeutics
demonstrate the potential to treat hereditary neurological
disorders by targeting their causative genes. Spinal and
bulbar muscular atrophy (SBMA), or Kennedy's disease,
is an X-linked, adult-onset neurodegenerative disorder
caused by the expansion of trinucleotide cytosine-adenine-
guanine repeats, which encodes a polyglutamine tract in
the androgen receptor (AR) gene. Testosterone-dependent
nuclear accumulation of polyglutamine-expanded AR
protein is construed as the pivotal pathological mechanism
underlying degeneration of lower motor neurons and
skeletal muscles in this disease. Based on this hypothesis,
testosterone deprivation therapies have been developed,
but efficacy of such treatment in human is limited, by
their detrimental effects, suggesting a need for novel
therapies not targeting sex hormones. SBMA belongs to
the family of polyglutamine diseases, in which the use of
nucleic acids for silencing a disease-causing gene, such as
antisense oligonucleotides and small interfering RNAs, is
intensively studied in animal models and clinical trials.
A unique feature of SBMA is that both motor neuron
and skeletal muscle pathology contributes to disease
manifestations, including progressive muscle weakness
and atrophy. As both motor neurons and skeletal muscles
can be therapeutic targets in this disease, nucleic acid-
based approaches for other motor neuron diseases and
myopathies may further lead to the development of a
treatment for SBMA. I will review studies of nucleic
acid-based therapeutic approaches in SBMA and related
neurological disorders and discuss current limitations and
perspectives to apply these approaches to patients with
SBMA.

[Curriculum Vitae]

Dr. Masahisa Katsuno received his M.D. in 1995 and his Ph.D. in
Neurology in 2003, both from Nagoya University in Nagoya, Japan.
Following a postdoctoral fellowship at Japan Foundation for
Aging and Health, he became an Associate Professor of Institute
of Advanced research, Nagoya University, at 2006, and then an
associate professor of Department of Neurology, Nagoya University,
at 2012. From July 2015, he has been the Professor of Department
of Neurology, Nagoya University. He also serves as the Professor
of Department of Clinical Research Education, and the Chief
Coordinator of the Doctoral Program for World-leading Innovative
& Smart Education (WISE)in Nagoya University Graduate School of
Medicine.
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NFS-03-4 Unveiling link between
TDP-43 and dynactin:
lessons from Perry
disease

O Yoshio Tsuboi, Takayasu Mishima,
Junichi Kawada
Department of Neurology, Fukuoka Uiversity, Japan

Perry disease is a hereditary neurodegenerative disease
with autosomal dominant inheritance. It is characterized by
parkinsonism, psychiatric symptoms, unexpected weight
loss, central hypoventilation. The family was first published
from Canada in 1975 by Perry. In 2002, we reported the first
family with Perry disease in Japan. International collaborative
research had found that Perry disease was caused by missense
mutations in the DCTNI gene, which codes dynactin subunit
pl50 on chromosome 2p. Presently, at least 11 mutations
and over 20 families have been identified. Neuropathology of
Perry disease was revealed severe degeneration in substantia
nigra and transactive-response (TAR) DNA-binding protein
of 43kD (TDP-43) inclusions in the basal ganglia and brain
stem. Dynactin complex is an adaptor for the cytoplasmic
dynein which is associated with axonal transport, and pl50
subunit plays a role in the dynactin function including a
microtubule binding site. Missense mutations associated with
Perry disease reside within the CAP-Gly domain and reduce
the binding affinity of dynactin to microtubules. However,
the molecular mechanism by which DCTNI gene mutations
cause TDP-43 proteinopathy remains unclear. We found that
DCTNI bound to TDP-43. Biochemical analysis using a panel
of truncated mutants revealed that the DCTN1 CAP-Gly-
basic supra-domain, dynactin domain, and C-terminal region
interacted with TDP-43, preferentially through its C-terminal
region. The p.G71A mutation affected the TDP-43-interacting
ability of DCTNI. Overexpression of DCTN1IG71A induced
cytoplasmic mislocalization and aggregation of TDP-43. We
thus identified DCTNI as a new player in TDP-43 cytoplasmic-
nuclear transport and showed that dysregulation of DCTNI-
TDP-43 interactions triggers mislocalization and aggregation
of TDP-43. This finding provides insight into the pathological
mechanisms of various TDP-43 proteinopathies, including
amyotrophic lateral sclerosis, as well as Perry disease.

[Curriculum Vitae]

Yoshio Tsuboi, MD, PhD. is a Professor and Chairman in
Department of Neurology, School of Medicine, Fukuoka University,
Fukuoka, Japan since 2011. Dr. Tsuboi graduated from the School
of Medicine, Chiba University in 1986 and received his medical
training in clinical Neurology at the Chiba University Hospital. In
2000, he became a clinical research fellow at the Department of
Movement Disorder, Mayo Clinic Jacksonville until 2003.

Dr. Tsuboi’s research interest includes clinical, pathological and
molecular genetic researches in Parkinson’s disease and other
Movement Disorders. Dr. Tsuboi is member of several Japanese
and international neurological societies. He is the member of
Japanese Society of Neurology, Movement Disorders Society Japan,
Movement Disorders Society, and American Academy of Neurology.
Dr. Tsuboi has published more than 200 peer-reviewed articles in
Japanese and International Scientific journals.

NFS-03-5

—hEE
hSRA

Antisense nucleotides
that promote splicing
of the exitron encoding
the prion-like domain
of TDP-43

O Genri Toyama', Akihiro Sugai’,
Yumi Yamada', Takuma Yamagishi',
Taisuke Kato?, Osamu Onodera’

"Department of Neurology, Brain Research Institute,
Niigata University, Japan, “Department of Molecular
Neuroscience, Brain Science Branch, Brain Research
Institute, Niigata University

[Objective] The prion-like domain of TDP-43 is involved in
the protein aggregation seen in amyotrophic lateral sclerosis
(ALS) and is encoded within an intron (an exitron) that is
spliced upon TDP-43 autoregulation. This exitron splicing
is impaired by some ALS-causing mutations, age-related
epigenetic modifications, or decreased nuclear TDP-43,
potentially resulting in TDP-43 accumulation. To ameliorate
this condition, we present here antisense oligonucleotides
(ASO) developed to enhance exitron splicing. [Methods]
Since the binding region of HNRNPAI1, which is involved
in intron retention along with U2AF1, is located in the
exitron, we tested the splicing promoting effect of ASOs
targeting this region. We further investigated the splicing
promoting effect of ASOs in cultured human cells in which
TDP-43 is mislocalized, as well as the ASO's efficacy and
safety in the central nervous system of newborn and adult
wild-type mice. [Results] Most of the ASOs targeting the
binding region of HNRNPA1 and U2AF1 promoted exitron
splicing, while ASOs targeting sequences outside this
region did not. These ASOs ameliorated decreased exitron
splicing due to nuclear TDP-43 depletion. In the mouse
central nervous system, ASO's exitron splicing promoting
effect was maintained for at least 8 weeks, and did not
adversely affect the phenotype. [Conclusion] We identified
ASO-targetable regions that promote splicing of the exitron
encoding the prion-like domain of TDP-43. ASO targeting
this region showed the expected effects in the mouse
central nervous system, with no apparent adverse effects.

[Curriculum Vitae]

Genri Toyama is a senior resident in the Department of Neurology
at Niigata University. He entered Niigata University in 2013 and
has been participating in research on amyotrophic lateral sclerosis
since 2016. In 2019, he graduated from Niigata University and
received the Best Poster Award for Medical Students and Junior
Residents at the 60th Annual Meeting of the Japanese Society of
Neurology. After two years of junior residency at Niigata University
Medical and Dental General Hospital, he has been in his current
position since 2021.
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The Perspective of Parkinson Disease
in A Centenarian Society

Chairs : Kazushi Takahashi
Tokyo Metropolitan Neurological Hospital

Taku Hatano
Juntendo University School of Medicine

< Objective >

The objectives of this symposium is to clarify multiple
perspectives concerning elderly Parkinson's disease in a
cetenarian society . We will discuss many faces of elderly
PD patients from the viewpoint of their characteristics,
diagnosis and treatment, alpha-synuclein pathology in
centenarians, and non-pharmacological treatment with
multidisciplinary approaches.

NFS-04-1 Characteristics of

Elderly PD Patients

QO Francisco Cardoso

The Federal University of Minas Gerais, Brazil

Age is the main risk factor for the development of
Parkinson's Disease (PD). In fact, up to 90% of patients
develop PD after age 50 years. Several epidemiological
studies show that the greater the age, the higher the
incidence of PD. The comparison of cohort of subjects with
early-onset PD (age at onset below 50 or 40 years) and
late-onset PD (onset after 60 years of age) shows several
differences between the two groups. As to motor findings,
late-onset patients display a greater risk of axial problems
with gait impairment, postural reflexes impairment,
postural abnormalities (camptocormia, scoliosis, Pisa
syndrome, and antecollis) and falls. The differences are
even more striking in relation to non-motor findings.
Elderly patients have an increased likelihood of developing
dementia, psychosis, orthostatic dysfunction and sphincter
dysfunction. In contrast, impulse control disorders are less
commonly seen in elderly patients. Regarding therapeutic
response, levodopa-induced dyskinesias are less common
in elderly PD patients. The axial motor features described
above are either less responsive (gait impairment and
postural reflexes impairment) or not responsive at all
(postural abnormalities and fall) to levodopa. Although not
an exclusion criterion for surgical treatment, age above
70 substantially increases the risk of complications. Data
from the UK Brain Bank show that reaching age 70 year
rather than duration of the disease substantially increases
the risk of mortality in PD patients (Kempster et al. Brain
2010;133:1755).

[Curriculum Vitae]

Francisco Cardoso MD PhD FAAN is a Professor at the Internal
Medicine Department (Neurology Service) of the Federal University
of Minas Gerais (UFMG) in Belo Horizonte, Brazil. He is the founder
and current Director of the UFMG Movement Disorders Clinic.
He did a Neurology Residency at his current institution and a
Movement Disorders Fellowship at the Baylor College of Medicine
under the supervision of Joseph Jankovic MD. He is the President
of the International Parkinson’s Disease and Movement Disorders
Society (MDS). His main areas of research are choreas, particularly
those of auto-immune origin; epidemiology of parkinsonism (he
and his associates performed the first population-based study of
prevalence of parkinsonism in Brazil); genetics of dystonia (one of
the studies of his group led to the discovery of the DYT16 gene).
He has authored more than 241 peer-reviewed papers and 120
chapters of books. He is a proud honorary member of the Japanese
Neurological Society.
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NFS04-2 a-Synuclein Pathology
in Centenarians

O Zen-ichi Tanei

Department of Cancer Pathology, Faculty of Medicine,
Hokkaido University, Japan

The number of Japanese centenarians reached 86,510-
0.069% of the population-in September 2021. The number
was 153 in 1963 when the Act on Social Welfare for the
Elderly was established, but exceeded 1,000 in 1981,
10,000 in 1998, 50,000 in 2012, and had been increasing
for more than 50 years. Aging induces variable
neuropathological changes, including Alzheimer-type or
a-synuclein pathology or vascular lesions in the central
nervous system. The prevalence of a-synuclein pathology
in centenarians varies between studies. It is nowadays
thought to be rare in centenarians. In this session, I would
like to summarize a-synuclein pathology in Japanese
oldest-old or centenarians based on data from Brain Bank
for Aging Research.

[Curriculum Vitae]

2020-present  Assistant professor, Department of Cancer
Pathology, Faculty of Medicine, Hokkaido
University

Clinical fellow, Department of Neuropathology
(the Brain Bank for Aging Research), Tokyo
Metropolitan Geriatric Hospital and Institute of
Gerontology

Assistant professor, Department of Pathology,
Graduate School of Medicine, The University of
Tokyo

Project researcher, Division of Molecular
Pathology, The Institute of Medical Science, The
University of Tokyo

PhD in Medicine, Department of Pathology, The
University of Tokyo

Junior resident, Hokkaido University Hospital
School of Medicine, Hokkaido University

2018-2020

2016-2018

2015-2016

2010-2015

2008-2010
2002-2008

MEMBERSHIPS

Japanese Society of Neurology

The Japanese Society of Pathology

The Japanese Society of Neuropathology
The Japan Society of Brain Tumor Pathology
The Japanese Society of Clinical Cytology

NF$-04-3 Diagnosis and
Treatment of
Elderly Patients with
Parkinson's Disease

O Asako Yoritaka

Department of Neurology, Juntendo University Koshigaya
Hospital, Japan

Advancing age is a well-known risk factor for parkinsonism
syndrome. Owing to rapid population ageing, both the incidence
and prevalence of parkinsonism and Parkinson's disease (PD)have
increased exponentially, particularly with disease onset observed
after 80 years of age. Studies have reported a subsequent age-
related increase in prevalence with peak between 85 and 89 years
of age, followed by reduced prevalence thereafter.

The clinical features that characterize late-onset PD differ
from those in patients with early-onset PD. The incidence of
frailty and cognitive disturbance in aged > 65 years increases
with age. Cumulative age-related somatic damage and the
failure of compensatory mechanisms contribute to the clinical
presentation associated with ageing and mild parkinsonian signs
that are detected in 45% of healthy elderly without dementia.
The following radiological biomarkers are useful to distinguish
between patients with PD and healthy controls and those with
atypical parkinsonism: striatal dopamine transporter imaging,
serotonergic system imaging, free-water diffusion tensor imaging,
and neuromelanin imaging; however, few studies on biomarker
have described super elderly patients with PD. No blood-based
biomarker is available.

Late-onset was a risk factor for orthostatic hypotension, psychosis,
progression of Hoehn and Yahr stages 3 and 4, pneumonia,
and mortality. Late-onset PD is associated with rapid disease
progression and was accompanied by motor and non-motor
complications within 5 years from disease onset.

Treatment using levodopa is the main treatment for elderly
patients. However, the response to levodopa in late-onset PD
is poorer than that observed in patients with early-onset PD,
particularly in walking. This observation may be attributable to
the convergence of deficits in neurotransmitter systems, including
the cholinergic, noradrenergic, and serotonergic systems, which
are observed in the ageing brain even in healthy controls.

[Curriculum Vitae]

Education:
1981-1987 Fukushima Medical University
1994-1998 Juntendo University of medicine, Graduate school.

Board Certification:

1988 Fellow of the Japanese Society of Internal Medicine

1991 The Board of Clinical Neurology The Japanese society of Neurology

1995 Certification of Fellowship of the Japanese Society of Internal
Medicine

2014 The council of the Japanese society of Neurology

2019 The instructor of the Dance for PD

Employment:

1987 Residency, Ohta Hospital

1989 Division of Neurology, Ohta Hospital

1990 Department of Neurology, Juntendo University of Medicine

1998 Department of Neurology, Metropolitan Komagame Hospital

2005 Associate Professor Department of Neurology, Juntendo University
of Medicine

2011-present Department Neurology, Juntendo Koshigaya Hospital

2019-  Maneger of Department Neurology, Juntendo Koshigaya Hospital

2021 Professor of Department Neurology, Juntendo Koshigaya Hospital,
Vice-principal of Juntendo Koshigaya Hospital

Z
®
c
=
O
n
Q.
D
-]
(@)
D
n
—
®)
-
—
®
=
(9]
<
3
O
O
AN
C
3



BRPRAAES 25 62 &) (2022) 62 : S37

Neuroscience Frontier Symposium 04
5H218 () 8:00~10:00 502815 (CIOv T 4F K—ILC)

NFS-04-4 Nonpharmacological
Treatment of Elderly
Patients with PD:

A Multidisciplinary
Approach

O Ikuko Aiba

Department of Neurology, National Hospital Organization
Higashinagoya National Hospital, Japan

Parkinson's disease (PD)is a progressive neurological
disorder that presents with various symptoms and signs,
such as constipation, orthostatic hypotension, and dementia
as well as motor symptoms. To treat those symptoms,
patients with PD require not only drug therapy but also
multifaceted care that includes nursing, rehabilitation,
nutritional intervention, and utilization of social resources.
For multifaceted intervention, specialists, such as nurses,
physiotherapists (PT), occupational therapists, speech
therapists, pharmacists, nutritionists, and social workers
in addition to neurologists should be actively involved.
Furthermore, few patients have PD alone, as they often
have multiple aging-related diseases. Physicians should
keep in mind that involvement of multidisciplinary
teams enables a multifaceted approach, which helps with
providing better care for patients. At this symposium,
I will introduce the contents of a concrete approach for
professional care of patients with PD.

[Curriculum Vitae]

Dr. Ikuko Aiba obtained her medical degree in 1987 and received
her Ph.D. in 1997 from Nagoya University School of Medicine,
Nagoya, Japan. After working as an intern and staff physician
at Kasugai City Hospital, she transferred to the Department of
Neurology, Nagoya University School of Medicine. Since 1994, she
has been working at National Hospital Organization Higashinagoya
National Hospital.

Her primary research interests include the clinicopathological study
of atypical parkinsonism and multidisciplinary care especially in
terms of fall prevention in patients with Parkinson’s disease and
other parkinsonian disorders. She organized a multidisciplinary
team for fall prevention in 2002 and continues to disseminate fall
prevention tips by mail magazine, booklet, YouTube, etc. In 2011
and 2013, she received the Fall Prevention Award from the Society
of Fall Prevention Medicine. In 2015, she received the JSFP Best
Paper Award.
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New development in research for risk
factors of Alzheimer's disease

Chairs : Makoto Michikawa
Nagoya City University Graduate School of
Medical Sciences

Soichiro Shimizu
Department of Geriatric Medicine, Tokyo
Medical University

< Objective>

We will demonstrate the new development in research
for well-known risk factors, new genetic risk factors
identified, and newly confirmed lifestyle factors linking
to AD development. Among the genetic risk factors
strongly linked to AD, we will show and discuss new
critical roles of apoE and TREM2 in microglial functions,
establishing a common neuroimmune pathway modulated
by the two strong genetic risk factors for AD. Another
talk is focusing on the strong link between causative
gene, presenilin (PS), and risk factor, apoE. ApoE- and PS-
involving pathways to cause AD have been believed to be
independent; however, surprisingly, both are found to be
closely linked. Additionally, emerging genetic risk factors
including rare variants with relatively high effect size
have been identified, and polygenic risk scores to estimate
the risk of AD has been established. These will be shown
to discuss. Another talk to discuss “risk factors and AD”
is objectively measured lifestyle factors, such as physical
activity, conversation, and sleep. Experimental study to
demonstrate these factors have effects on development of
dementia will be shown and discussed.

HT-01-1 ApoE and TREM2:

Zooming in on
converging microglial
responses in
Alzheimer's disease

O Guojun Bu

Department of Neuroscience, Mayo Clinic, USA

Objective: The APOE gene is the strongest genetic risk factor for
Alzheimer's disease (AD) with APOE4 strongly increases the risk
by driving amyloid pathology, although several amyloid-f (Af)
-independent pathways also contribute. Studies from our group and
others have identified apoE, phospholipids, and Af as ligands for
TREM2, a microglia-specific gene with its variants also strongly
linked to AD risk. The objective of this work is to address the
microglial functions of apoE and TREM2 as well as the underlying
molecular mechanisms as they relate to AD pathogenesis.
Methods: We generated conditional mouse models expressing
human APOE3 or APOE4 specifically in microglia in the murine
Apoe knockout background. Similar mouse models were also
generated for the common allele TREM2 or AD-risk associated
TREM2-R47H. These mice were analyzed in the absence or
presence of amyloid pathology.

Results: In the absence of amyloid pathology, we observed
enhanced synaptic functions and behaviors, as well as microglial
responses to acute injury, by apoE3 and TREM2, but not apoE4 or
TREM2-R47H. In the presence of amyloid pathology, both apoE4
and TREM2-R47H exhibited loss-of-function effects in microglial
clustering around the amyloid plaques associated with reduced
amyloid pathology compared with apoE3 or TREM2, respectively.
Molecular profiling by single cell RNA-sequencing revealed apoE
isoform- or TREM2-specific pathways underlying differential
microglial functions and their responses to amyloid pathology.
Interestingly, we found that apoE expression is highly modulated
by TREMZ2, suggesting that apoE is functionally downstream of
TREM2.

Conclusions: Our studies define critical roles of apoE and TREM2
in microglial responses revealing apoE isoform-dependent or
TREM2-related functional effects impacting cognition and amyloid
pathology. The converging neuroimmune pathway modulated by
the two strong genetic risk factors for AD can be explored for
targeted therapy.

[Curriculum Vitae]

Dr. Guojun Bu is the Chair of the Department of Neuroscience and
an Associate Director of the Alzheimer’s Disease Research Center
at Mayo Clinic. He holds the academic rank of Mary Lowell Leary
Professor of Medicine and Professor of Neuroscience. Dr. Bu is a
world leader in the field of apoE and apoE receptors, which play
critical roles in the pathogenesis of Alzheimer’s disease (AD).
His primary interest is to understand why APOE4 and TREM2 are
strong genetic risk factors for AD and how the related pathways
can be targeted for therapy by studying animal and iPSC-derived
organoid models. Dr. Bu has received numerous honors and awards
including Zenith Fellows Award from the Alzheimer’s Association,
a MERIT award from NIH, and the MetLife Foundation Award for
Medical Research in AD. He is an elected Fellow of the American
Association for the Advancement of Science (AAAS), a Co-Editor-in-
Chief of Molecular Neurodegeneration and an Associate Editor for
Science Advances.
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HT-01-2 Emerging genetic
factors for Alzheimer's
disease beyond APOE

O Takeshi Ikeuchi

Brain Research Institute, Niigata University, Japan

Alzheimer's disease (AD)is caused by a combination of
genetic, lifestyle and environmental factors that affects
the brain function over time. APOE genotypes have been
demonstrated to be the strongest common genetic factor
for sporadic AD. The APOE ¢4 variant confers risk of AD
through multiple effects on various biomarkers of AD.
In addition to APOE, dozens of susceptible loci for AD
have been identified by genome-wide association study
(GWAS) with ever-increasing sample size. We recently
identified novel susceptible loci by GWAS using Japanese
AD samples. In general, the risk SNPs identified by GWAS
exhibit relatively minor effects on AD risk with odds ratio
ranging from 0.8 to 1.2. Because most of risk SNPs for
AD are located in non-coding region, the mechanism how
the risk SNPs enhance the pathogenesis of AD remains
unclear. To characterize AD risk SNPs within non-coding
regions, we extracted risk SNPs located in enhancers.
We showed that non-coding AD risk SNPs may affect the
function of enhancers thereby influence the expression
levels of neighboring and distant genes by chromatin
loop structure. Recently, much attention has been paid
in polygenic risk score (PRS), which combine the effects
of multiple independent risk variants. By applying PRS
to Japanese AD patients, we demonstrated that PRS can
efficiently discriminate AD from normal subjects with
AUC of 0.75. Finally, rare variants with modest effect
size have been identified as the risk of AD. TREM2 rare
variants have been shown to be risk factor for Caucasian
AD patients; however, we failed to replicate this finding
in Japanese AD samples. This suggests that there may
be ethnic difference in frequency and effect of the rare
variants of AD. To this end, we recently discovered
rare variants which appears to be specific to east Asian
population. In my presentation, emerging genetic risk
factors for AD beyond APOE will be discussed.

[Curriculum Vitae]

1991: Graduated from Niigata University School of
Medicine

1993-1995: Resident, Neurology, Niigata University Hospital

2000: Ph.D. from Niigata University Graduate School of
Medicine

2000-2003: Postdoctral fellow, The University of Chicago

2004-2005: Assistant Professor, Neurology, Niigata University
Hospital

2005-2010: Assistant Professor, Brain Research Institute,
Niigata University

2007-2008: Program officer, MEXT

2011-2013: Associate Professor, Center for Transdisciplinary

Research, Niigata University

Professor, Brain Research Institute, Niigata
University

Director, Medical Genetics Center, Niigata
University Medical and Dental Hospital

2013-present:
2020-present:

HT-01-3 Association between
modifiable lifestyle
factors and PET
imaging in mild
cognitive impairment

O Noriyuki Kimura', Yasuhiro Aso’,
Kenichi Yabuuchi', Yuuki Sasaki’,
Mika Jikumaru', Souhei Uesugi’,

Kaori Sumi', Atsuko Eguchi’,
Tatsuyuki Kakuma® Etsuro Matsubara'

"Department of Neurology, Oita University, Faculty of
Medicine, Japan, “Biostatics Center, Kurume University

Importance: Understanding the association between lifestyle factors
and mild cognitive impairment enables the development of evidence-
based interventions for delaying cognitive impairment. Objective:
To explore whether objectively measured lifestyle factors, such as
physical activity, conversation, and sleep were associated with cortical
amyloid burden and cerebral glucose metabolism in older adults with
mild cognitive impairment. Materials and Methods: 118 [52 men (44.1%)
and 66 women (55.9%), mean (SD) age 75.7 (5.8) years, median (IQR)
education level 12 (9-12) years] who were diagnosed with MCI and
received PiB- and FDG-PET were recruited to this study. Wearable
sensor data, such as walking steps, conversation time, and sleep,
and positron emission tomography images were collected. Multiple
regression model and change-point regression model were used to
examine the association between lifestyle factors and mean amyloid
or fluorodeoxyglucose uptake assessed on the basis of a standardized
uptake value ratio of the frontal lobes, temporoparietal lobes,
posterior cingulate gyrus using cerebellar cortex as the reference
region. Bootstrap method was employed to obtain nonparametric
95% confidence interval on effects of lifestyle factors. Results: Total
sleep time correlated inversely with fluorodeoxyglucose uptake after
adjusting for covariates ( f = -0.287; 95% CI, -0452 to -0.121, p < 0.001).
Change-point regression showed an inverse correlation between total
sleep time and mean amyloid uptake in the sleep duration of more
than 325 min (B = -0.0018; 95% CI, -0.0031 to -0.0007). Conclusions:
This is the first study to demonstrate that total sleep time were
significantly associated with brain function in older adults with mild
cognitive impairment. These lifestyle factors are potentially modifiable
risk factors for dementia at the mild cognitive impairment stage.

[Curriculum Vitae]

2015-present  Associate Professor of Neurology, Oita University

Faculty of Medicine
2007-2015 Lecturer of Neurology, Oita University Faculty of
Medicine
2004-2006 Staff Neurologist, Oita Prefectural Hospital
2000-2001 Researcher of Neuropathology, Institute of
Neurological Sciences, Tottori University
1996-1997 Trainee, department of Internal Medicine Ill, Oita

Medical University
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HT-01-4 Presenilin is essential
for ApoE secretion

O Makoto Michikawa

Department of Biochemistry, Nagoya City University
Graduate School of Medical Sciences, Japan

Most mutations in causative gene, presenilin (PS), lead to
elevated molar ratios of Af42/A (40, which is responsible
for the early onset of familial Alzheimer's disease (FAD).
However, some PS mutations result in reduced Ap42/
A 40 ratios, suggesting that PS is also involved in the
pathogenesis of AD via a mechanism other than regulation
of Af generation.

With respect to sporadic AD (SAD), failure in AfS
clearance leads to Af accumulation and is responsible
for the onset of SAD. Compared with ApoE3, ApoE4 is
the strongest genetic risk determinant for SAD, as it is
associated with decreased Af clearance.

Scientists believe that PS and ApoE are independently
involved in the pathogenesis of AD. However, here, we
found that ApoE secretion was completely abolished in PS-
deficient cells and significantly decreased by an inhibitor
of y-secretase activity. PS deficiency enhanced binding
of ApoE to importin a4, a nuclear-transport receptor and
nuclear translocation of ApoE into nucleus. Moreover,
expression of PS mutants in PS-deficient cells showed
insufficient effect on the restoration of ApoE secretion
levels compared with expression of wild-type PS. Plasma
ApoE levels were lower in FAD patients carrying PS1
mutations compared with normal controls. These results
suggest that PS contributes to the pathogenesis of SAD
by regulating ApoE secretion. (These results have been
published in J Neurosci, 2022)

NN 773t I

[Curriculum Vitae]

Makoto Michikawa Profesor and Chairman

Deprt of Biochem, Nagoya City University Graduate School of

Medical Sciences (NCU)

Tokyo Medical and Dental Univ (TMDU), Tokyo, Japan M.D. 1985

TMDU, Japan Ph.D. 1994

1985-1990 Neurologist, TMDU, Tokyo, Japan

1990-1992 Research Fellow, Dept of Neurol Univ of British
Columbia, Vancouver, Canada

1993-1995 Assistant Professor, TMDU, Tokyo, Japan

1996-2005 Laboratory Chief, Dept of Alzheimer’s Disease Res,
Natl Center for Geriatrics and Gerontology (NCGG),
Japan

2005-2012 Department Head, Dept of Alzheimer’s Disease
Res., NCGG, Japan

2012-present  Professor, Dept of Biochem, NCU

2017-2021 Dean of Medical School, NCU
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Paradigm shift of migraine
management

Chairs : Koichi Hirata
Dokkyo Medical University

Takao Takeshima
Tominaga Hospital

< Objective >

Anti- CGRP antibody galcanezuma and fremanezumab,
and anti-CGRP-receptor antibody erenumab have been
approved in Japan. These new drugs drastically change
migraine management, In this session, 3 Japanese headache
experts will summarize Japanese evidence. Prof Tepper,
a world famous headache specialist will give a lecture on
real-world experience of these couples of years in USA.

®iE  BFAERES

HT-03-1 Galcanezumab:

Evidence in Japan

(O Mamoru Shibata

Department of Neurology, Tokyo Dental College Ichikawa
General Hospital, Japan

Migraine is a debilitating neurological disorder
characterized by recurrent headache attacks. Because its
prevalence in the general population is approximately 10%,
migraine poses a considerable burden on the society. In
Japan, available treatment options for migraine prophylaxis
have been limited. As a result, many migraine sufferers have
been undertreated. Calcitonin gene-related peptide (CGRP)is
known to play a pivotal role in migraine pathogenesis, and
CGRP-based therapeutic strategies have been developed for
better migraine management. Galcanezumab is a humanized
monoclonal antibody targeting CGRP with high selectivity.
In the double-blind, placebo-controlled study conducted
in Japan, patients with episodic migraine were randomly
assigned to receive subcutaneous injections of galcanezumab
(120 mg or 240 mg) or placebo once monthly for a 6-month
period. The mean change from baseline in monthly migraine
headache days over months 1-6 was significantly (p < 0.001)
greater for the 120-mg galcanezumab dose (-3.60 days) and
the 240-mg galcanezumab dose (-3.36 days) compared with
placebo (059 days). Both the 120-mg and 240-mg doses of
galcanezumab were superior compared with placebo for
the response rates for a 50%, 75%, and 100% reduction in
monthly migraine headache days over months 1-6 compared
with placebo. Post hoc analysis revealed that the efficacy of
galcanezumab was observed as early as day 1. Moreover,
the galcanezumab treatment at either dose significantly
improved MSQ scores, thus showing that quality of life
was ameliorated with reduced migraine days. Those
receiving galcanezuma were significantly more satisfied
than those receiving placebo. The most commonly reported
treatment-emergent adverse events were local injection-site
reactions and pain, and long-term safety of galcanezumab
in Japanese patients has been confirmed. Galanezumab was
officially approved for migraine prevention in January 2021.
Favorable effects have been reported since then.

[Curriculum Vitae]

1986-1992 Keio University School of Medicine

1992-1996 Keio University Graduate School of Medicine

1996-2002 Instructor, Department of Neurology, Keio University School of
Medicine

2002-2005 Postdoctoral Fellow, Department of Cell Biology, Harvard
Medical School

2005-2006 Instructor, Department of Neurology, Keio University School of
Medicine

2006-2008 Staff Physician, Department of Neurology, National Hospital
Organization Tokyo Medical Center

2008-2019 Assistant Professor, Department of Neurology, Keio University
School of Medicine

2019-2020 Associate Professor, Department of Neurology, Keio University

School of Medicine

2020-present  Professor, Department of Neurology, Tokyo Dental College
Ichikawa General Hospital; Visiting Professor, Department of
Neurology, Keio University School of Medicine

2015-2017 Trustee (Co-opted), International Headache Society
2018-present  Chair of the Pan Asian Committee, American Headache Society
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HT-03-2 Fremanezumab :
Evidence in Japan

QO Daisuke Danno

Tominaga Hospital Headache Center, Japan

The prevalence of migraine is very high, with more than 1
billion people reportedly affected worldwide, and migraine
is the second cause of years lived with disability (YLDs) in
the Global Burden of Disease (GBD) study. The trigeminal
vascular theory, in which activated trigeminal afferents
induce a cascade releasing vasoactive peptides, is widely
accepted as a migraine pathophysiology, and calcitonin gene-
related peptide (CGRP) plays a major role during migraine
attack.

In 2021, fremanezumab, a fully humanized monoclonal
antibody targeting CGRP, was approved for migraine
prevention in Japan. Quarterly (675 mg/12 weeks) or
monthly (225 mg/4 weeks) subcutaneous dosing is applied.
The efficacy of fremanezumab was evaluated in the
international phase 3 trials of HALO CM (chronic migraine
(CM); 12 weeks), HALO EM (episodic migraine (EM); 12
weeks), and FOCUS (EM or CM with inadequate response
to 2-4 previous preventive treatment classes; 12 weeks).

The efficacy and safety of fremanezumab for Japanese
patients were also evaluated in phase 3 trials. In CM patients
who received fremanezumab or matching placebo for 12
weeks, the mean change from baseline in the number of
headache days was significantly greater with fremanezumab
monthly (41 days)and quarterly (41 days)than with
placebo (-24 days). In another trial for EM patients, the
mean change from baseline in the number of migraine
days was significantly greater with fremanezumab monthly
(4.1 days) and quarterly (-4.1 days) than with placebo (-1.0
days). The long-term 52-week safety and tolerability were
investigated in an open study, and injection-site reactions
was a common adverse event (48.0%). The discontinuation
rate was low (adverse events: 4.0%, a lack of efficacy: 2.0%),
and no deaths were reported. The incidence of antidrug
antibody was also reported to be low (24%).

In this session, the key efficacy outcomes as well as safety
data from these trials will be discussed.

[Curriculum Vitae]

Education, Professional Training and Employment:

1997 M.D. Nara Medical University Faculty of Medicine

2008 Ph.D. Nara Medical University

2010 Associate Professor, Hyogo College of Medicine

2012-2014 Research fellow, Headache Group, Institute of Neurology, Queen
Square, University College London, UK

2018- Deputy Director of Headache Center, Tominaga Hospital

Societies:

Japanese Headache Society
International Headache Society

Publications:

. Danno D, Wolf J, Ishizaki K, Kikui S, et al. Cranial Autonomic Symptoms of
Migraine in Japan: Prospective Study of 373 Migraine Patients at a Tertiary
Headache Center. Headache. 2020

Danno D, ligaya M, Imai N, et al. The safety and preventive effects of a
supraorbital transcutaneous stimulator in Japanese migraine patients. Sci Rep.
2019

N

w

Wolf J, Danno D, Takeshima T, et al. The relation between emotion regulation
and migraine: A cross-cultural study on the moderating effect of culture.
Cephalalgia. 2020

HT-03-3 Erenumab: Evidence in
Japan

O Muneto Tatsumoto'?

"Headache Center, Dokkyo Medical University Hospital,
Japan, Medical Safety Management Center, Dokkyo
Medical University Hospital, Japan

The role of Calcitonin gene-related peptide (CGRP)in migraine
was shown in phase 2 and 3 global trials of CGRP-receptor
antagonists in acute migraine and is further supported by phase 2
and 3 global trials of monoclonal antibodies targeting the CGRP
pathway, which suggests that the CGRP pathway is a target
for preventive migraine treatment. Erenumab is a fully human
monoclonal antibody that selectively and binds to the CGRP
receptor.

In phase 2 trials in Japan randomized 475 patients with episodic
migraine [placebo (n=136), erenumab 28 mg (n=67), erenumab
70 mg (n=135), erenumab 140 mg (n=137)]. The method was
subcutaneous injection once per month for 6 months in the
placebo, erenumab 28 mg, 70 mg, and 140 mg. The primary
endpoint was change from baseline in mean monthly migraine
days over months 4-6 of the double-blind treatment phase (DBTP).
The results showed that the mean monthly migraine days(MMD)
compared to baseline was significantly reduced in the erenumab
28 mg (-1.19 days), erenumab 70 mg (-2.25 days), and erenumab
140 mg (-1.83 days) compared to the placebo (+0.06 days). The
most common adverse events (AEs) were nasopharyngitis.

In phase 3 trials in Japan randomized 261 patients with episodic
migraine or chronic migraine [ placebo (n=131) or erenumab
(n=130)] once monthly for a 24-week DBTP. The primary
endpoint of change from baseline in mean MMD over months
4, 5, and 6 of the DBTP was compared between erenumab and
placebo groups. Treatment with erenumab 70 mg (-3.60 days)
was associated with a significant reduction of MMD from
baseline, compared with placebo (-1.98 days). The difference in
MMD reduction between groups was overall (-1.62 days), EM
(-1.67 days) and CM (-1.57 days). The most frequent AEs were
nasopharyngitis, back pain, and constipation.

Phase 2 and 3 trials in Japan of erenumab for the treatment of
episodic and chronic migraine, suggest that erenumab 70mg may
be useful for the prevention of migraine.

[Curriculum Vitae]

1. Full name: Muneto Tatsumoto
2. Qualification: MD, PhD
3. Academic and professional positions held:
Education:
Graduated in 1995 from Dokkyo Medical University, Tochigi, Japan
Postgraduate training:
Department of Neurology, Dokkyo Medical University, Tochigi, Japan
4. Membership and fellowship of important societies:
Japanese Society of Neurology, The Japanese Headache Society,
Japanese Society of Internal Medicine
5. Board certification
2003 Board of Clinical Neurology, the Japanese society of Neurology
2008 Certification of fellowship of the Japanese society of internal
medicine
6. Present position: Professor in Headache Center and Medical Safety
Management Center, Dokkyo Medical University Hospital
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HT-03-4 Paradiam Shift of i
Migraine Management J

O Stewart J. Tepper"?

'Geisel School of Medicine at Dartmouth Hanover, New
Hampshire, USA, *Neurology Department, Dartmouth-
Hitchcock Medical Center, Lebanon, New Hampshire, USA

CGRP is pivotal to anti-migraine treatments.

The monoclonal antibodies represent a paradigm shift
with superior efficacy, safety, and tolerability compared to
traditional migraine preventive medications by secondary
endpoints, placebo subtracted analysis, and direct
comparison

The wall between acute and preventive medications has
fallen: monoclonal antibodies work acutely and gepants
work preventively and this represents a dramatic
paradigm change.

[Curriculum Vitae]

Stewart J. Tepper, MD, is a Professor of Neurology at the Geisel
School of Medicine at Dartmouth in Hanover, New Hampshire,
USA. He is Director of the Dartmouth Headache Center in the
Department of Neurology of Dartmouth-Hitchcock Medical Center,
Lebanon, New Hampshire. Dr Tepper received his undergraduate
degree cum laude inthe study of the nervous system/
psychobiology from Yale College, New Haven, Connecticut, and
attended Cornell University Medical College in New York City. He
completed his Neurology residency at the Harvard Longwood Area
program, Boston, Massachusetts, and has been board certified in
Headache Medicine since 2006.

Dr. Tepper was Director of the Scottsdale Headache Symposium
CME course of the American Headache Society from 2008 to
2020. He was Editor-in-Chief of the journal Headache Currents and
Associate Editor for the journal Headache from 2012-2020. He has
published more than 450 peer-reviewed manuscripts, editorials,
chapters, and books on Headache Medicine. Dr. Tepper serves on
the Executive Board of Directors and is the Corporate Liaison for
the American Headache Society. He serves on the AHS Education,
Exhibits, Finance, and Scottsdale Headache Symposium Planning
Committees. He also serves on the Governance Committee and
Board of Directors of the American Migraine Foundation.
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UPsmb87 EAIY —H —DORBLOK T DR SNz,
INHORENS, 3707 Tk, 7IO FHEHEPD & TR
OWBLLTIH > T, ZOEBBRORKT 2K L, WEOEFTIF
TAWREMARE SNz, $720 RYADIBHENE LTI ZurY) T
B HCB2AFE SN, CB2OHIICL Y 7 A bas4 +oifE{L
PHH SN B S L TS L RO T IUESha L
PRBENT, BUE, 3270277 0L 1209 5 CB2#I#L
DER LR R ED TV A,

(B%FE]
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Cutting edge of stroke genetics: what
to know & what to do

Chairs : Tetsuro Ago
Department of Medicine and Clinical
Science, Graduate School of Medical
Sciences, Kyushu University

Masafumi Ihara
National Cerebral and Cardiovascular
Center

< Objective>

Our knowledge of stroke genetics advanced substantially
in recent years with the identification of monogenic
stroke conditions and genes associated with sporadic
stroke. GWAS approach has substantially contributed to
unraveling the daunting complexity and heterogeneity of
stroke. This symposium is therefore planned to exchange
relevant information on current topics concerning stroke
genetics, including the achievement of MEGASTROKE
consortium, clinical, molecular and pathological features
of novel genetic small vessel diseases (e.g. PADMAL,
CARASAL), and a new TOAST subtype of large artery
atherosclerosis, RNF213-related vasculopathy. As genetic
background for stroke is different between East Asians
and Caucasians, stroke genetics is expected to be a key
scientific field in which we can develop ethnicity-specific
precision medicine for stroke in coming years.

HT-05-1 Genome-wide

association study in
stroke

O Yoichiro Kamatani

Graduate School of Frontier Sciences, the University of
Tokyo, Japan

A part of stroke risk is explained by genetic factors.
Both monogenic and polygenic forms may exist, and the
polygenic factors of stroke has been mainly revealed
by genome-wide association study (GWAS) using SNP
array technologies. The first GWAS of stroke was
reported by Kubo et al. in 2007, and several other groups
followed it. Notably, the MEGASTROKE consortium,
led by International Stroke Genetics Consortium (ISGC)
conducted the largest GWAS to date composed of 67,162
cases and 454,450 controls. This study is a multi-ancestry
study including cases from BioBank Japan and Fukuoka
Stroke Regsitry, and identified 32 stroke genetic loci, with
each of the genetic locus showing some specificity to
stroke subtypes. This milestone study result was used by
other studies such as biomarker discovery or the clinical
evaluation of polygenic risk scores. In this talk I will try to
explain current understanding of the polygenic nature of
stroke.

[Curriculum Vitae]

Yoichiro Kamatani, MD, PhD, is Professor at the Graduate School of
Frontier Sciences, the University of Tokyo. He is also a member of
the steering committee of the BioBank Japan. Previously he was a
team leader at RIKEN Center for Integrative Medical Sciences and
in charge of statistical genetics analyses for BBJ under Dr. Michiaki
Kubo. He conducted and co-authored several peer-reviewed
journal articles about the genome-wide association studies of
the large non-European genetic data set, and join international
collaborative studies including MEGASTROKE consortium for stroke
genetics. After that, he joined Kyoto University and contributed
to the construction of a national registry for rare diseases under
Prof. Fumihiko Matsuda. His main research interest is to identify
similarities and differences of genetic susceptibility factors for
diseases as well as to elucidate the biology behind them and
contribute to the development of equitable genomic medicine.
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HT-05-2 Genetics of cerebral
small vessel disease

O Toshiki Mizuno

Department of Neurology, Kyoto Prefectural University of
Medicine, Japan

Recently several genes have been detected which contribute
to hereditary cerebral small vessel diseases (HCSVD).
Typical cysteine alternating mutations of NOTCHS3 are
clustered in the N-terminal domain of NOTCH3. These
mutations show the typical clinical features of CADASIL,
with young onset of lacunar infarctions leading to vascular
dementia. Compared to typical NOTCH3 mutations, cases
with atypical NOTCH3 mutations (such as R75P, R 544C or
cysteine alternating mutations between 7 EGF repeats and 34
EGF repeats) showed later onset of cerebral infarction. These
cases are often misdiagnosed as ordinary lacunar infarctions
because most cases are complicated by vascular risk factors.
We should consider the contribution of NOTCH3 mutations
to small vessel disease to be not as a decisive factor, but a
risk factor. The R75P mutation is reported from western
Japan and Korea and the R544C mutation is reported from
Japan, Korea and Taiwan. In addition, cysteine alternating
mutations between 7 EGF repeats and 34 EGF repeats are
observed more frequently in eastern Asia. CARASIL is
caused by a homozygous mutation of HTRAI. A heterozygous
HTRA1 mutation is also reported to contribute to cerebral
small vessel disease, with alopecia and spondylosis. In
addition, a HTRAI mutation is frequently detected in eastern
Asia. Therefore, we need to evaluate cases by both clinical
findings and imaging studies. Mutation of the 3'untranslated
region of COL4AI causes pontine autosomal dominant
microangiopathy with leukoencephalopathy, characterized
by pontine lesions and the rare occurrence of temporal
lesions. The COL4A1 mutation is predicted to be a miR-
29 microRNA binding site, which upregulates COL4AI
expression. These HCSVDs demonstrate the important role
of the anatomical composition of cerebral vessels, including
endothelial cells, smooth muscle cells, and collagen fibers, as
well as the physiological role of the extracellular matrix on
the progress of cerebral small vessel disease.

[Curriculum Vitae]

Education:

Advanced Degree

1987-1991 Ph.D. Kyoto Prefectural University of Medicine
(KPUM)
Undergraduate Degree

1977-1983 M.D. KPUM

Professional Training and Employment:
2013-present  Professor, Department of Neurology, KPUM

2000-2013 Associate Professor, Department of Neurology,
1998-2000 \K/f’stlJtll\:l\g researcher, University of Newcastle upon
1996-1998 ngii,tant Professor, Department of Neurology,
1994-1996 H;LtJrll\JActor, Department of Neurology, KPUM

1983-1985 Resident in Internal Medicine, KPUM

HT-05-3 Genetics of intracranial | 4
large artery disease '

(O Masafumi Thara

Department of Neurology, National Cerebral and
Cardiovascular Center, Japan

Ischemic stroke is the leading cause of disability and
early death, but its genetic determinants remain unknown.
Moyamoya disease, a rare cerebrovascular disease
endemic in East Asia, is associated with a susceptibility
gene named RING finger protein 213 (RNF213)and
characterized by progressive stenosis of the intracranial
large arteries. We thus hypothesized that RNF213 plays a
more general role in ischemic stroke and examined the
association of the p.R4810K variant of RNF213 gene, the
most common risk for moyamoya disease, with ischemic
stroke and its subtypes. We analyzed case-control data
of 47,192 individuals of East Asian ancestry (17,762 cases
and 29430 controls) from three independent Japanese
studies of ischemic stroke consisting of National Cerebral
and Cardiovascular Center Biobank, Biobank-Japan, and
the Hisayama and the Fukuoka Stroke Registry. For
ethnic comparison, we further analyzed case-control data
of 1,689 individuals of European ancestry (826 cases and
863 controls). We performed a meta-analysis of East
Asians under a fixed effects model. A combined meta-
analysis of East Asians showed a consistent association
of the p.R4810K variant with overall ischemic stroke
(OR 191, 95%CI 155-2:36, p=15 x 10°) and large-artery
atherosclerosis (OR 358, 95%CI 2:55-503, p=20 x 10™%).
We further analyzed 48 early-onset stroke patients with
intracranial arterial stenosis and identified the p.R4810K
variant in 35% of the patients (OR 250, 95%CI 1.4-438, p<
0.01). In Caucasians, the p.R4810K variant was extremely
rare and not associated with ischemic stroke risk. The
discovery of the strong association of the RNF213 pR4810K
variant with East-Asian ischemic stroke patients with
intracranial arterial stenosis has opened new avenues for
investigation in the mechanisms behind and treatment
strategies for intracranial large artery disease.

[Curriculum Vitae]

Dr. Ihara is a Director of Neurology, National Cerebral and
Cardiovascular Center (NCVCQ), Osaka, Japan. He graduated
from Kyoto University School of Medicine in 1995. He received
clinical training at Kyoto University Hospital in 1995 and Nishi-
Kobe Medical Center in 1995-1999. In 1999 he entered Kyoto
University Graduate School of Medicine and completed a PhD
in Neuroscience in 2003. He received his neuropathological
training under supervision of Prof. Kalaria in Newcastle University,
UK during 2006-2008. He led a neurovascular research group
as an assistant professor of Department of Neurology in Kyoto
University (2008-2012)and as a deputy director of Department of
Regenerative Medicine Research in Institute of Biomedical Research
and Innovation (IBRI), Kobe (2012-2013). Since he moved to the
current Institute in 2013, his research interests have focused on the
pathological changes in brain blood vessels and how the alterations
impact on brain health during old age.
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HT-05-4 Molecular pathology
and genetics of
cerebrovascular
diseases

O Raj N. Kalaria

Newecatle University, UK

Remarkable advances in molecular genetics have enabled
identification of several monogenic conditions predisposing
to ischaemic and haemorrhagic strokes and diffuse white
matter disease characterised as genetic cerebrovascular
disease (CVD). I will review our findings on the molecular
pathogenesis of recently characterised disorders including
cerebral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy (CADASIL), retinal
vasculopathy with cerebral leukodystrophy (RVCL) and
Collagen type IV, alpha 1 (COL4A1l)-related disorders.
I will also consider how these compare with cerebral
autosomal recessive arteriopathy with subcortical infarcts
and leukoencephalopathy (CARASIL) especially in terms
of the terminal pathology. CADASIL remains the most
common familial CVD caused by >250 different mutations
in the NOTCH3 gene, which encodes a cell-signalling
receptor. Mutant NOTCH3 instigates degeneration
of vascular smooth muscle cells in small arteries and
arterioles but the mechanisms leading to arteriolar
degeneration relative of gain-of-toxic function or loss-of-
function are still unclear. RVCL disorders are characterised
by profound retinopathy and caused by TREXI mutations
that encodes an abundant 3-5' DNA-specific exonuclease.
TREXI1 mutations lead to detrimental gain-of-function or in
insufficient quantities of enzyme. COL4A1-related disorders
including PADMAL are highly variable comprising four
major phenotypes with overlapping systemic and CNS
features including cerebral haemorrhages. Mutant COL4A1
disrupts the extracellular matrix resulting in fragile vessel
walls. Mutations in the serine protease HTRAI gene cause
CARASIL and provoke vascular fibrosis and extracellular
matrix synthesis. Genetic CVDs albeit with variable
phenotypes demonstrate how different defective genes
converge to produce the characteristic arteriopathy and
profound extracellular matrix changes.
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[Curriculum Vitae]

Raj Kalaria is Leader of Neurovascular Research Group in the Translational
and Clinical Research Institute, Newcastle University. He is a Professor
of Pathology (Cerebrovascular Diseases)and a neuroepidemiologist. He
qualified from King’s College, University of London and the Royal College of
Pathologists. His interests include the interface between Alzheimer disease
(AD) and vascular dementia (VaD), Post-Stroke Dementia and Small Vessel
Diseases of the Brain. He has contributed to consensus criteria for Vascular
Cognitive Impairment and leads dementia research projects in indigenous
populations of developing countries, particularly sub-Saharan Africa. He has
served on the Executive and Scientific Boards of the British Neuroscience
Association, Alzheimer’s Research (UK), International Brain Research
Organisation (IBRO, Paris), Fogarty International Centre (NIH), Academy
of Finland Research Council for Health, Canadian Chairs of Excellence in
Science and the International Society of Neuropathology. Prof Kalaria is a
member of the Africa Task Force of the European Academy of Neurology.
He is currently the liaison officer for IBRO-WFN and Chair/President of the
International Society for Vascular Behavioural and Cognitive Disorders
(VasCog).
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<RAbw>

I EHT 72 70 55 T RERE O FRIA S 72N R AR R b A 5
AR E B DR VAD ZINY Y 5.
gtk 2 — 1 ¥ D T 7 F IVAGEREE O LR 135 R B
DFERELRY, NF ¥ b UHOREIZSEES 35, mTOR
3T F VAZRER I O BAA T IE TS AL & & o%k
REFREGRZAET 225, ARHREFA 2 2R TIEREE
REREEEEL, HEHNUEOTATADENIZL 25,
FIrITAL AT LEARYTOH T Loy b2 a—F35
ATPIA3SEH X, ALY/ Ak, 4RI A
MRIET AT - N=F V=X 22 AL 5130, WK
HREORME S %S, GPI7T v H—MEREOREE, PR
TREHBEEHRBE L THANEES TADA LR EDOMPE
W& R E T 20 KEGPIRIIEZ K72 L, FITKA THAE
T B RAEMAL B ANE 7 1 ¥ VR E X KM OGPIKIENE T
BRI 2 EAER L § AP B TH 5.

CNSOEREZIET B Z 213, B O o % e
MoK oF, FlzBRREOMBICOEETH L. 5%
IR RN DOMFEEDI YN H R ORBVRIET L L %2
9 5.

HT-06-1 #R5&{Amedium spiny
neuronlC&HIF33 RINZY
VI FIVGEKB EEIR

PEEZIER

OngH I8+
SRR 3 AR AR

PEHEB) O IAE 2SR D medium spiny neuron (MSN) @
EUREETHI LR, N F U UHEEREIRILODETERA
WHBIZBVTELS 2OHWHINTE L EEMSNIZEBIT S
B8V 3 P MR ERRE O R DS, DNRINHEE S % EI5
B HROKNE LTHEHENTW S,

K83 ¥ ¥ 7 F Wideyclic AMP (cAMP) #th ¥ F Xy
tryVr—t L CEESNS. MSNIZBI) % T RcAMPH
% Zadenylyl cyclase 5 (ADCY5) TH Y, ZhixDIR
P83 VBRI X D iEH b S, D2R P33 V2RI
X EHIE NS, ADCYSD T T A2 B/ B S8
BEROBINE 5. 72, GREAZO e 72=y NI
D17% & NIZD2% BRI & 5 ADCY5 D i PE b 7 & O I
ZRET LN, ChETyI— FT28ETCNAOIO AT
TG ERTHAEICH L WEEH 2 E LS. S5
MSNIZ BT 5 F % c AMPK % % T & % phosphodiesterase
10A% > I — F§ BPDEIOADNT TGRS NI KE
AT RS /NRINIEEFERIR OWIK & % 5.

IO OBBONTEIE, BAWIFIEREE OFHE X A = X
ARG EEZZHETHEETDHS. HEHIZRRL, W
BERETD.

(B&FE]

19864 RRAEREHNAZEZEEE, NEHAR.
M RRERERI A M m R R RS 5 UIc Z DBSE
TRRTICENTS.

1992 ~94%F ?g%ﬁﬁﬁﬁﬁﬁﬁﬁ%ﬂﬂl: THHE, BRREREM
EES.

19974 RREIAPEE Y —.

20044 RRE IR R\ RHER.

20144 EEfR, RECED.
FREY BN\ EHRER THE SMEZRS, ¥EZE. BN+
VVUR - EREERBRFRIES.
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HT-06-2 mMmTOREMH(EDZFIREE
K& E TR AWFEIEDS
FIRIEE

O FeIR"
RIS B N IR TR C A A B HE
sy —

mTOR (mechanistic target of rapamycin) &, M/t X %
XERMBHIE LT, RNAOBIRR Y K Y — 240k, Ml
O - B4B - B, A— b7 7 VB REZ LY I
{23EREEE (mTORMERE) CTHULMEH % £72F . mTORD Lk
VAR EVEREALAE O K8 A% T Cd 5 TSC2, TSCIDAFAET 5o
SEAE, PR REALSRE AAMC, Proteusd el B EBE. H
WS 722 & DMK - IEFHL 2 FHEIR & 5 B R RE DAL,
HhAARETE O R BN EETADA LR EDTADASER
THERE T HEREREET, mTORBRKO X F & st
ERIFZE SR, mTORWG ERBEN TV A,

FRIF P S (focal cortical dysplasia: FCD) (&, /hNE
NS TADAFIETIIE Ly IWBAT RIS & o TN /38 &
h5, I giant neuron®balloon cellZs &, #EivEMALIE R
Fr B IAE & B U 7= MR A 2 R 37, &4 IZFCD D ik
ML % H T, FCD IIBEUL3BI1661 (46 %) TMTORD I A%
VAEREME L ERATIRY YEEAHHR L. mTOR
DIEHAL 238D 5 7z (Nakashima M, et al. Ann Neurol
2015), FCDIZHZM 2B RS 2R L. WEBKITA D
ABREET S, BREMMTORZEA L-EF V<Y AT,
t b OFCD IANZEM L 22 E R 2 A 2 32D, 90%TH
B RS AD SN B, TH SO R IZmTORMEHA
DIYRYAAZE > THFHEEN S MHTEWLETD Y aY
AADFBKRTHHIZRTY) ARIZLE 5Ty TADARIER
BT 5. P EodgE % IIC20174E 5FCD IO TA»A
FAECH T B oY AR & BT ENBEREO R Z MG
L 720 POCHUSZ HIY & U2 RMFZE T3 26 T3/ H
WA U7ze 20184E 4 & R Ml H 38R ER 2 1661 T/, Y1y A
ZIEFCD MO BHIZB VT, KEofk# & & b ITHEmsEE
DOFEZ WL S, BRI, BT LED TANAS
FECH 2 = Ra ) AZAORR L B h o7, ERORE
H7a7 7 4 VIZFAEHEANTDH Y. ZOHEFHLIImTOR
FHERM DA EREL E —-B LT, YaY A ZXIZFCD IDEO
BEZLoTHLWEIGRIKE 205 2 E 2 6N,

(BSEE]

19826  IIFRIKREGRIERFARIEE

1988%F |ILFPARFEFEEE - EMERIT - BIEhksR(C T/NEHTHERSE (FIEE
%)

1990 #MPmirkle HERE (TTRSLR/ARAE - HERERTHE)

1991 BRAZEFE MeRER  (ITTHR=2R \TeEPARREHE)

1992 JthAMMmIKaREEEYy— NER (SHREBSAR - tREBR &
EREBHE)

1993F EIHEH - MRV I —HRIARAT FRARSE 28 (SIEESBBRE
ERRIE)

1995% EIEERTKRAR (EEDSESED)

1997 I AZEFEMIER)\ERBIF (20005 B0, 20126  RiRER)

2001 YATKRFEABEGFHEE B (W.B. DobynsHiE RAZMESD
EifR &EGFHT) 2003F &8

20156 BIAZEZHIEHZHEE #. 20174 #5%. 2019F HE

2017 RRAZFAZRERELFRMAFRR IFEHHE

2018%F BIXFHRRCADABEREY I —R 75

HT-06-3 ATP1A3 EFEE : Mifzrk
'EEHSIARZT7 - /N—
FIOYZXLFET

OHER BT
B KA AR T R

Na'/K' ATPase ZHEBEBR DA + VR Y 7T, BT
IEFFAZHEHAL, MAKSHESINIZATP2HAT 5 T 4
WX —%flio T, 30T ONa" ZMMAC, 2T OK % Hl
BAICHLANLTEO A F v AR ZHo, ZDA F VR
TG E BTy PTHEREINS, e T =y
M. MRREWNATPaselfitERe 4 + v 0@k S F A 4
YERFEL, Y T=v ME. MIATERK ST zNa /KT
ATPased M BE~BE YT HEIETN TR I NS £ 9 I[THE
L. $/zaV72=y bOFROREEZ IR — T 5% H % FF
DEEZLNTW,

t FTlda - 72=v PELT, MEHEMHOT AV T +—
AHMONTEY ., MBIFH ORIy — v & b D, A
BIZBOTIE, al7TA VY74 —2FZEFF 2T, 274
V74 —HETA YA M, 374V T+ —LlE =2 —
T UIZRHALTWwE EnwbhTns,

AR, R Y — 7 U — DB X ) 7 ) LEENYH
W7 4 % % 1F, Na'/K™ ATPase®a-%7 1= b % I —
Fyza@RFoEREMERELOMEPER I T
5o W TH, a374 V74 —2% 32— F¥HATPIASKEIE T
3. TOEMERICE - T, ARRMER RSB (alternating
hemiplegia of childhood : AHC), ZMRIEI A F =7 73—
¥ v = XA (rapid-onset dystonia parkinsonism: RDP).
AN D ERAE - R SO G - MR - BUANRRZE N - IR LA
FelE E PR 2 (cerebellar ataxia, areflexia, pes cavus,
optic atrophy, and sensorineural hearing loss : CAPOS) 7
&L FBRER IR D SRR EZ O ERI 52 L%
LNTWiz, E5I12, M bid. i, ATPIASEBE T DO
HITk T, Z/NNEZE BB L T 54K Bk 2R ou R
ZAHZEEYLNIL,

AFHTIE, WEREEPL VAT - RX—=F VXL
T WA WEBIM 2 X 72T ATPIASEFRE D W TR M
ZNRBEPDELE L0,

(BEEE]
S
19984
20124
BEE
19984

RIBRZEFEBEFFIZER
BRMIIAFAZREZHAHSLRERR (BEFHE)

RRAZEZHHERR. RREEFERR. HARTFHE
By — BVEREREY Y- RREEHRR. EDEk
wgERE IRk (C CERIREHE

RN AFAZREFHATELCEHE BLHRE
WRMIIAFHEREET2ERE B

BRI AZWERTEC TR B8

201245
20155
20174
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HT-06-4 GPIERE : St XEGPIR
1BiE & RIEMRBENED
Ot > FREE

ONLE R¥
R E AR S 7

GPI7 v — bt v ) LR E T, MBEIISZRELDH
NTWBEY VNI EEGPIT v =Wy V7 FE v, i
FLA R W IS HB T AGPI7 v A — R % 378 (GPI-AP)
. 508D RSN TBY, TUVAYFAT 7 ¥ —¥, 2
YUY IATIT—El o iER, ERZARRIVES L
Vo 722K, CDS9RDAF & W o 72 AR HI K - 2 &k
T, PIARTEE. fRUERRRE. 2R AL TREELBEZHS
TWwb, GPIXRET L EINSDOTXTOF 327 HiFM
JaREIZRBLTE RO T, BAEBEICER S, T4hbHGPI
RABNE DREBNE TR KABRETH %o GPIKIVEIIZ B K&
BREDOD DN H 5, BRUEGPIRIIE XL AbMbh
TV B HRVEME M ANEZ 2 ¥ VRIE (paroxysmal nocturnal
hemoglobinuria, PNH) TPIGA &z DML Ik ZE S % )5
W &3 2 I 8 T B Ok o IR & 2 ik £ %
FHRERE T 5o MERGALICIZGPIIZLZETIZ R VDT, GPI
RIS RIBTH 5 2 LA v — I RIEGPIKIE
%iE (Inherited GPI deficiency, IGD) 13200642 #)& T #iti &
NE gtttk e, 5 WidXlinked D MAZTEZ T, A
fEsE, CTAPAREDOMRREIRZ FRERE L, BT T2
23 DOGPIAEE KIS D 2 BT OERZFK & § HIGDA
B ENTWAH, PNH, IGDIICHREHRICEE SN TWD
DA IEZEPN 723 TH400BILL ETH H 01zt L. HE I
HNTHIS0H], R CL00MRREDFH VIR BTH B MHIX
JERRPIRE R E B BARZWHRTH L0, R FOT LIV
WKIGDTHR SN B RV OE RN D % & 2 AT, FE s
JaDH ) —FHDOT VNDZIRERIT X - THIE L Z2PIGTR
PIGB% N & § 2PNHAHEE R TWwWDH, Thd ORI
WMLFEAVE LI 2 TR 2 B S SOERER 2 /R 3 PNHE LT
Bodh otz HOREDA A= AL ELT, ZhHD#IET
ORIBICE > TERT 27 7 BB S i wWGPL (7
) —GPI) R GPIH AN LI BLS 5 2 L A5 LT
WL EFEZTWh, ZN5HIGD EPNHOWHRERBERIZOWT
BIEDOMAE RS,

(BSEE]

1984%F  ARAZEFHEE NEHIHEE
1985 ~1994%F

RERVAERKRE ES
19958  ARAZFMEVIRIRZFR Rt

1998%F [ WRE (001F EFEL)
2005 @B BF

2009 @B AER

20175 @ ZHIRFRERFIEIR
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Pathophysiology in immune-mediated
neuropathy: Crosstalk between
humoral and cell-mediated immunity

Chairs : Kenichi Kaida
Saitama Medical Center, Saitama Medical
University

Yukio Takeshita
BBB research center Yamaguchi University
Graduate School of Medicine

< Objective>

Recent pathophysiological studies have revealed the
importance of crosstalk between humoral and cell-
mediated immunity in immune-mediated neuropathy.
Understanding the crosstalk will lead to development of
new treatments for such neuropathies. In this session,
we will focus on GBS, CIDP, and EGPA as representative
immune-mediated neuropathies. Invited domestic and
foreign experts will introduce the latest finding.

HT-07-1 Humoral and cell-

mediated immunity

in GBS: finding
missing links between
infections and
antibodies

O Ruth Huizinga

Erasmus MC, University Medical Center, the Netherlands

The Guillain-Barré syndrome is a post-infectious immune-
mediated polyneuropathy with a lifetime risk of 1 in 1000.
The disease course is monophasic in the large majority
of cases but the time to recovery varies considerably.
Several pathogens have been reported to induce GBS
including Campylobacter jejuni, cytomegalovirus and
Mycoplasma pneumonia. It is unknown why disease only
occurs in a subset of infected persons. In addition, the
underlying mechanisms that explain the heterogeneous
disease course remain to be elucidated. In my talk I will
discuss pathogen and host factors that are important for
the susceptibility to develop GBS. I will focus on innate
immune cell activation mediated by bacterial and viral
ligands and show that cells from GBS patients more
strongly respond to lipo-oligosaccharides from C. jejuni but
not to other viral ligands that activate toll-like receptors.
In addition the cellular composition and activation status
of leukocytes in the peripheral blood during the course of
disease will be discussed in relation to clinical recovery.
Our work indicates that monocyte subset frequencies
are altered in GBS and that activated leukocytes are
present in a subset of patients suggesting ongoing immune
activation. Finally new data on the role of B-cell subsets,
in particular plasmablasts in GBS disease course will be
presented. Overall our work supports the concept that the
extent of innate immune activation may be an important
determinant in the development of GBS and that ongoing
immune activation is associated with a worse disease
course.

[Curriculum Vitae)

Dr. Ruth Huizinga is trained as a medical biologist in Amsterdam
(The Netherlands)and specialized in neuro-immunology. After her
PhD research on multiple sclerosis she started to study immune-
mediated neuropathies, in particular the Guillain-Barré syndrome
(GBS). She was a visiting scientist at the University of Glasgow
(Scotland, UK)and is currently appointed as assistant professor at
the department of Immunology of the Erasmus MC in Rotterdam
(The Netherlands). Her research mainly focusses on mechanisms of
immune cell activation that drive the production of cross-reactive
antibodies in immune-mediated neuropathies. In 2015 she was
awarded the AK Asbury prize for best oral presentation at the
biennial meeting of the Peripheral Nerve Society (Quebec, Canada)
for her work on innate immunity to Campylobacter jejuni in GBS.
She also serves as board member of the Inflammatory Neuropathy
Consortium (INC).
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HT-07-2 Autoantibodies in
GBS: glycolipids or
paranodal proteins as
antigens

O Motoi Kuwahara

Department of Neurology, Kindai University Faculty of
Medicine, Japan

Guillain-Barré syndrome (GBS)is an acute immune-
mediated polyneuropathy, and the acute phase sera
of approximately 60% of patients with GBS contain
autoantibodies against glycolipid. Each glycolipid is
uniquely localized at human peripheral nerves. Thus, each
anti-glycolipid antibody influences clinical features by
specifically binding to the regions where target glycolipid
is localized. To date, various antibodies to glycolipid are
identified in GBS. In acute motor axonal neuropathy as
an electrophysiological subtype of GBS, autoantibodies to
GM1, GM1b, GDla, or GaINAc-GDla are often detected. In
contrast, patients with acute inflammatory demyelinating
polyneuropathy (AIDP)as an electrophysiological
subtype of GBS rarely have such antibodies. However,
autoantibodies to galactocerebroside (Gal-C) or LM1
which are localized at human peripheral nerve myelin
are detected in some AIDP patients. Not only individual
glycolipid, but also mixtures of two different glycolipids
(glycolipid complex) are sometimes target antigens for
autoantibodies in GBS. Those antibodies to glycolipid
complex are also associated with specific clinical features
in GBS. Recently, nodal-paranodal proteins such as
neurofascinl55 (NF155), NF140/186, contactinl (CNTN1),
or contactin-associated proteinl (Casprl) are notable for
newly target antigens in parts of chronic inflammatory
demyelinating polyneuropathy (CIDP). Such antibodies
positive CIDP are defined as autoimmune nodopathies.
Meanwhile, a few GBS patients having antibody to
paranodal proteins also have been reported. It is necessary
to note that some patients with autoimmune nodopathy
are initially diagnosed with GBS because of acute or
subacute onset of diseases. This presentation will review
the pathogenetic roles of those autoantibodies focused on
glycolipids or paranodal proteins as target antigens in GBS.

[Curriculum Vitae]

March 2005 M.D., Kindai University Faculty of Medicine

April 2005 Resident, Kindai University Hospital

April 2007 Department of Neurology, Otemae Hospital

September 2007 Assistant professor, Department of Neurology, Kindai
University

March 2012 Ph.D., Graduate School of Medical Sciences, Kindai
University

June 2012 University of Glasgow, Institute of Infection, Immunity

and Inflammation

December 2012 Assistant professor, Department of Neurology, Kindai
University

April 2014 - present
Lecturer, Department of Neurology, Kindai University

HT-07-3 Cutting edge of auto-
immunity to nodal
components in
CIDP /autoimmune 8
nodopathy

O Hidenori Ogata

Department of Neurology, Kyushu University Hospital,
Japan

Autoimmune nodopathy (AN), a new diagnostic category, appeared
in the recent update of the European Academy of Neurology/
Peripheral Nerve Society chronic inflammatory demyelinating
polyneuropathy (CIDP) diagnostic guidelines. This is due to
disease-specific antibodies (Ab) against nodal and paranodal cell
adhesion molecules such as neurofascin 186 (NF186), neurofascin
155 (NF155), contactin- 1 (CNTN1), and contactin-associated
protein] (Casprl)having been detected in subsets of CIDP.
Subclass analysis of NF155-Ab and CNTNI1-Ab, their
pathomechanisms of which have been mostly elucidated, revealed
a predominance of the IgG4 subclass. Pathogenicity was proven
through passive transfer of IgG4 autoantibodies into rodents. AN
with NF155-Ab or CNTNI1-Ab displays the common pathological
finding of axo-glial detachment at the paranodes without
overt inflammation. While both poorly respond to intravenous
immunoglobulin (IVIG), rituximab, an anti-CD20 monoclonal
antibody, may be effective.

A significant difference between AN with NF155-Ab and CNTN1-Ab
is the mean age at onset, lower in the former. The strong association
between AN with NF155-Ab and unique human leukocyte antigen
(HLA) class I alleles, HLA-DRBI 1501 and 1502, has been clarified,
suggesting its immunogenetic uniformity. Comorbid membranous
nephropathy is a recently identified characteristic in AN with
CNTNI1-Ab. Although the precise pathophysiology remains to be
uncovered, it has been confirmed that CNTNI1 is expressed in
normal kidney glomeruli.

AN with Casprl-Ab or CNTN1/Casprl complex-Ab, which primarily
targets Casprl, was reported to be characterized by rapid-onset
polyneuropathy frequently associated with ataxia, neuropathic pain,
cranial nerve involvement, and poor response to IVIg; however,
their pathogenicity is yet to be proven by an animal model.

The pathological significance of NF186-Ab remains to be established
because of its heterogeneity and limited number of cases.

[Curriculum Vitae]
Educational Qualifications

Mar. 2006 MD, Kanazawa University

Mar. 2016 PhD, Department of Neurology, Neurological Institute,
Graduate School of Medical Sciences, Kyushu University

Experience

Apr. 2006 - Mar. 2009 Resident, Izuka Hospital

Mar. 2009 - Jul. 2009 Neurological Resident, Kyushu University
Hospital

Aug. 2009 - Sep. 2009 Neurological Resident, National Hospital
Organization Omuta Hospital

Oct. 2009 - Mar. 2010 Neurological Resident, Kyushu University
Hospital

Apr. 2010 - Mar. 2012 Medical staff, Matsuyama Red Cross Hospital

Apr. 2016 - Dec. 2016 Medical staff, Kyushu University Hospital

Jan. 2017 - Assistant Professor, Kyushu University Hospital

Feb. 2019 - Lecturer, School of Medicine, Kyushu University
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HT-07-4 Eosinophil cell death
induces tissue damage
in EGPA

‘Q‘

Department of General Internal Medicine and Clinical

O Shigeharu Ueki

Laboratory Medicine, Akita University Graduate School of
Medicine, Japan

Eosinophilic granulomatosis with polyangiitis (EGPA)
is an antineutrophil cytoplasmic autoantibody (ANCA)
-associated vasculitis accompanied by asthma, eosinophilia,
and eosinophilic inflammation of various tissues including
the peripheral nerves. Recently, eosinophil-targeting
therapy using anti-IL-5 antibody is clinically available
for EGPA. However, we do not know that much about
how eosinophils cause tissue damage. Accumulating
data revealed the novel type of non-apoptotic eosinophil
cell death; EETosis. Stimuli-induced EETosis mediates
active cytolysis through dissolution of the nuclear and
plasma membranes, leading to total cell degranulation
and the release of net-like chromatin structures, so-called
extracellular traps. The EETotic eosinophils are observed
in the tissues and small vessel thrombi of EGPA patients
and are most likely to contribute to tissue damage and
"immunothrombosis" by releasing alarmins. In this session,
clinical significance of EETosis in EGPA will be discussed.
For references; Fukuchi et al. Arthritis Rheumatol. (2021),
Hashimoto et al. Front Immunol. (in press).

[Curriculum Vitae]

Shigeharu Ueki is a professor in the Department of General Internal
Medicine and Clinical Laboratory Medicine at the Akita University
Graduate School of Medicine. He completed his PhD at the Akita
University and worked at Teikyo University School of Medicine and
at the Beth Israel Deaconess Medical Center/Harvard University
before starting his laboratory. His research has focused on the
pathophysiological roles of eosinophil.
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N—=<—%k. a-synucleinid’$—F ¥V 5. TDP-43&EH I
JHDOALSICEFRZRHBLIL ., RN E R MEL TV
key proteink # z b TW5b, FMFALS/PDCIEFZD L 9 %
R e R EVEIR RO e F - TR Y . ZOWEMR
3%  OMEEMHRBOMEHEICRELLFGFTLIL
Zrbhd, 51T, KFEBOL MK TIE, PDCITV
EEL N SN PALSH Z DS0ED BT 5 &
IMRTHE—DBIRAR SN T WS, 2D Lid, BIHRED
BV OMRENRBICTFHAADSTRETH S 2 L 2R
LTBY, CORPVDAAZ AL EEXIEDBLI LN, TV
INA—IRRN—F VY U E Vo DS < DR
PROMRIIZRKERTDINY 252 5 b DO L% 2% kbt
LTWwh, KY VEY Y A Tid, ALS/PDCOJE I 7 HE
BRMR. Sh Clcitmg s 25 G . Rz micmr <
DBBOWY AR EIZOVTHAL, 7 F8F =L LT
DI HAEZER L7720,

(BBEE]

1990. 3. SERFEFHEE 4@8RAR (BEREEIR) AB

1994. 3. =ERFEFIMBRTHRARIBIF

1995. 4.-97.3. JRIEEE

1997 KEEBZ (research fellow : Forbes Norris ALS research

institute of the California Pacific Medical Center )
1998. 4.~2001.6.
FAZEIIRE SRARER

2000.12. EFET (ZEXF)
2005. 6.~ 12. fRFREE
2007. 6. SERFEFERARI P EEEE
2009. 4.1.~ 2010.7.31.
SIREE
2013. 4. SEARFAF M A/ RN—2 3 VERRE BRI

MEZS HARBZR, BAHRER. HABRREZS. BFRRE
22, BAMRAEZA. MDSJ. American Academy of Neurology.
International Society for Frontotemporal Dementias (ISFTD)

&g

BERNZSRER. SRANZSEME. B8R HARNEFSEFIE. 5
k. TEE OFeRREZRITEE MDS) E8

NN 773t I
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HT-09-2 Globular glial tauopathy

O Ea
T RBERLR P MR BF ST

& BRI 7)) 7RI CEE SR T 2R E &
TEANF—LBHT Do VR OT AV T+ —2DD
0. WBEICERTLIYOT74 Y7+ — LM ERL,
MR AL TIZBR S 7 LAR Y 7 OWiH DS L. Pick
ERIZZRY T HERT 5o ARY 7 A 3 F — 34T A B
WL R SRR, E GV 72 E DL R g Y
EEND, 5, MEAEEINLWEIBNTH Y Vi
TWRMICER L BEAMEERGE, Ea e bt e, B
HERE. F 2SR 7Y 7RIS 7 7 3BT 2 B8
aging-related tau astrogliopathy (ARTAG) & X 5,

Globular glial tauopathy (GGT) &. VUV ITF ¥ Fuas
Y7 RTAMad A MNKRIKRDIRSY 7 B AL (Globular
glial inclusions, GGIs) DK 245 & L. 201342 Kovacs
SOV —=TICEDIRBENTH LIRS 7 F 8 F — D
B&TH 5, GGIsid, V) IT5F > Fu2zy 7 Tldglobular
oligodendroglial inclusions (GOIs), 7 A ha¥# A b T
globular astrocytic inclusions (GAIs) & IEEi, GAIsid.
Gallyas-Braak$% g0 O Bt %532 L v 5 ¢, PSPRCBD
LDENDIDEINT WS,

FRREHIRIIZ R TH V. GGIsD B 54 & 2V i A
532DHT I A TITHFES . Type NEERIR 1 [T 5540
PRI GEIE &2 52 Uy W B0 i S 2 R T
Type INEHERMEBMEDYF T, HENEF & A HRERE %
RY o Type TITIE AT BB GERY GEAGE & By = » — v VB %
B L. ArEEMEEEE, S & AR AR i W & R
D 5o HERIEEREIRD Type IR Type HITA LN, HED
BEUNRTRTOI L TTHRLALND Z LHFCCTOHRHT
Hbo 7T A4 F BT H 7 BHERHE O REXE AT (Shi
Y, et alNature 2021) Tix. 4R% 7 *+/$F—®DPSP. CBD,
GGT 7% & TIIBHERAME DL DB NI D 5 T L AR S 1L,
CNARIERA R PG THIRE S N D W AR E D
Lo TWVBEEZLNTWS, AL TIEIGCT DI
RIS O W TR L 72V,

(B&EE]
1) BERE. THZUE
19814 BOERFEFEER
IHER BRI EARIE S UTHE
19964 BEAEMAZINHENZRAR BF HEREZOHRRIC

75

ok:)
B GEEm. EBIRERET
201048 B
2020648 EfFERTRZREER
2)RBFRGE
BrgRREFans. (#8
BHAFAEFSE. (#HE. FFIE(G545). B8R
BA#RErasa. EPE(01091). HEE(9525)
HEAARZERE., RERBIE
B SRERPERRRE
BHAZFMSHEERE
BAREZRRE
HEhiESREFREE
HERFEEHR
3)EFIEE  RRER. SRRRE

HT-09-3 EITH EMRES KU
¥ERIEEBDGenetics
O%RER  —BB

b K47 R A e B A B S8 e A T8 o7 20 B R N R

SEATPERE R RREE (PSP) 134 ¥ — M ¥ v BAEBEMT S
tauopathy T, flERILAIIIC 77 7 IZtufted astrocyted il
DOHND, BRI, FERE L& L2z R i
W SR S DB e BT R I X 2 Sk, ®l
Ty Or% EAENRERGEBYRE . { SRR R AN T 2 EAYER L &
Na, L2Leds, ZOMKRBBEEZETH Y. L2l
AW EERRER B Z <. HBRICE > THDTPSPL BTSN 5
SEBID Z v T2, BIRIICPSPICHIRLT 5 PSPHIREE D
% {AFAET %o A T3 HIR 5 W 23 i 2 PSP X U'PSP
Fik BIC oW CHEFNANG 2 SEH 3%, PSPIZMH
MEMRETH 20, TNEPOSRIRNBIEA»DH Y. &
DFEHEET & UTMAPTEE TP IE S hTn b, 3%
PSP IZBWTH, MAPTRIZFZMPRIEY A7 kb T L
bIEHE SN TVE, ZoMIC BB ETVIERBIETE L
THOENTBD, ZNHICOVTHINT S, S 51T, HHBE
BB THHEBOFZHNBIEZTF VPSP R->TwD, bh
b, BRMIZKIEEPSP & ZH L KRBV T, M=
TIRBTIRGE & A BLAA I AT FJE 2 1T o 7o 5. i B
FRICRIBEERE, RAIR, BB MR P OmE L Lz3+4Y)
¥ — b tauopathy Ta 0 FINE IR T2 & L Thassoon (BSN
) BIETIALVAEREFEE LRE Lz, AuniZshizg
HBSNB L OB MBSNE 7w EAVE 2 BE BB & 720
TEFNVIZB VT, WARBSNA S 7 B AHOER & WD S
¥, ZAHBSNTIR Z ORI DTV 2 WM Z B 5 2
\2L720 72, BSN rare variantA IRFEPEPSP & [P 2 W &
NTVLBEORHIUBIIAONDEZ LD WME L. 2DXD
Bl &6 T, PSPHER#IRBIZB T S GeneticsiZDOWTH
L7z,

(BZFE]

1991 38 UBEXFEFBEFHIZRE

20024 3H 1LBEARFARFRIET

2003108 BEAFAZREZRAFMNT F SRR RS H R
ARESEF - BIF

20054108 BEARFAFREZRAFMNE F SRR R B
AFPESET - S50

20065118  BEARFAFFEEZHAFNT F SRR R B
AEEDEF - B

2007% 48 BERFARFREZHAFMNEF SRR R B R
ARPEDEF - HERIR

2008% 48 ég;ﬁ:%ggk?Bﬁlﬁ?ﬁﬁ%‘iﬂ%!ﬁ%ﬁ%ﬁ%@ﬁﬁﬂﬂiﬁ

20114 78 JU@EXFRTERNE - 2EEIT GRIE)

20124 4B UBEXFRREREETFEED - iR GRE) ~IR7E

2017% 18 Houston Methodist Research Institute (Houston, TX
USA) Visiting Scientist/Professor

20175 48 :Itiﬁg;;gkiﬁ;"EEﬁﬁﬁ%ﬁmﬁﬁﬁﬁﬁﬁﬁﬁWﬂ#ﬂ
R

2020128 :II:;"ﬁ;%g#7(iﬁEﬁﬁﬁ%ﬁ*ﬂﬁ%ﬁ%ﬁﬁﬁﬁﬁWﬂ#ﬂ
E .
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HT-09-4 $H1IgLONDS Hi{AESERE

OKY Bk, AH WK, T SR
WEEKOE KBRS RBFJERE A REDIRE 7500

HiIgLONGHUfR B Mg X, 20144E 1ZSabater 512 & 1. Ak
AN ZE I S S B3 2 M 4545 4 F T HIgLONSIZ T § 5 H
ChuRZ A Ly PSS I R e P - e RIS BATIE 2 P, i
AR YL v oA R RTEB L LT s, &
PR L LT, OMEMREEER, QBRERFREGRE, @M
RIRR R R (ORRABRRE R B S s S 2SRRI
FRBE R /NN E B JCIE . FA R 2 &R P ) IR D
BENTW Do O MR RE 5T T U3 B 2 I R R e 1 < A R
FEZ EOIERDVERE R Y, CFARERI VLI 75T 4 —
TRV AMERATEIRESE, 2~ L AN o $i 0] 72 5 75 R e %
9o BEIRATECBU 2R %E 7 ¥ U AEIR - A bR 2
AT —=IYN2H I TH B0 @ERRMUE BRE TIIHE - WET
REEDS TR E 22 25, WA AR VUL O 5 254 + 5 O kA sl
WL 2 8 D RER D B B o GHEATVERL BRIRRPRSE Bl < 3% I
PENRERSEBY B 55 0 Lo, BB RS 4 L OB TH
bo MMITHMBYIEAE & L THEEEBHR A =T, 347
U—XZA5EEEITEdHY, HEPEHTLHIEHE W,
DFMBERE R ER TR R ER LY Y — FRlERE, BT8R
RERREE 2 &ML o BT - EIRMRIMAE CRE 2705
L3 3R v, #AMIBIT % HE TIZHLA-DRB1*10:0138 &
U'HLA-DQB1*05:01 712 % £ 7, ¥ v &A@z MAPT H1/
HIFEHEARZHRICADLLEENRBEI LS, HOMEE
B B BW T ORNMEROLEZ bR, BRI, cell-
based assay i TG 2 B O PIgLONSHIAZ i § 5
ERUFETH Do WBEMIIE, BUE Tz fLE LT
BEY VBLENAZ3YVE—= B X UMY ¥— & o
KB B kA5 - MR OBE - 7A=Y 22D b, %
SEMBL DR Z bR W ER 7 THEZRD VW &, &
JEMC 7 TIRBLZ RO NS EEN SN D, B2 —1
VIR RAE  SEBY R & EOIERE BT A BEICB VL TCE
MR RtPEAE 2 3850 5 356, PUIgLONGHLAR BE Ly /B % 8 51
CMAMES %o SREEBREADFUSTEIZIREIC & 0 Bz 55,
FEROU L % RO 7 hEF S WG SN TH Y. RN 217w
RIEFRBEOMEZHRT L LIRDOND,

(B%FE]

2016%3R IREAFEAMEFFIZE

2016F4R IKERMKEEREYY— THEERE
2017F4R REAXZEZEMERE THEE
2018F4R IREXRZFEFEHERRE @EAR - EBEH
2019%4R RESHEERtEYY— bifpERT
2020F4F IRERZEFEHERER ReERE
REICED

HT-09-5 REISICK>TIITERTE
N3997 NF—12845
SiEmiiE (CTE) ZduDc

Ot =Ll
S BFJE B AR A L TR AT IE JE T B B T2 - I
S BTSRRI IRIEA X — 3 > 7R

FUEANOF BN S RVAE ] 3 L 72812, B4 iR v
BAFIERIENDEZ LD DH D, FEIMEICL > TH &R S
N B REN e R VR BAMBYEAME M NIE (chronic traumatic
encephalopathy: CTE) T® %, CTEIX. KEMEOWHEHIMGA» 5
E~B I O, BRI AMEEL. BT SIE L L ORER,
LSRR, FERELR EORMBERELE L, REMICIER
HVECE) 2 BRYENBEE CTH Bo CTEIR. 22 TEHR 7 F— e
(Boxer's encephalopathy) & FHEN TV IR TH 5 A%, EAEDE
WAOHMEIZL D, X7V V7RO TIRE VAR =Y R|RET
FlERIENDLZENGTDoTE . MEHRMEMIIE, MR
ER > A PRI AR AL SIS 5 Z AT H D, ¥
TANF—O—-HIZBZONE, 51T, BIHITERaT X7 VA
Y. 7304 KB, TDPA3REBEMT AL NS, HAEAR
i (poly-proteinopathy) #2355, KETIZ, BELETAY H ¥
7y PR=VREFOHBRTERICCTEDWHRMF AR S, &
FENOEBEDOIEBGSHPHMENTEY, HAHEE 2> Twh,
CTEDHE B EMIC & o TIHNOD 7 796 % & % AR

AL EoTHETH o2, LAED T IA A=T Y FEMO
RBICE D, BHEAMEEZORAN Y 7 IwE 2 AP IR 5 2
ENWEIZRYDODOH B, ["CIPBB3 R EDHE— s L —
P—ITk Y, FEIIMEREORMN Y v ERERINT 5 2 & AT
Lotz B, [PFIPM-PBB34 L O Ry b L—H—
MRS, FERIMEIC L 2N 5 7 ERE W —ER L XV T X
DHABSCHRINT 2 2 M REE R ). RUIBHB XY UHED
HERBEPHSNCRYOD0H b,

RFEH T FEBIMEIC X 2 @R R 5 T D 5 8Pk N
SiE D WG IR I B0 D W T X7z 1T, CTE D #ife i P42 ¥ 7 AL
MRI/#% 7 PETIC & 2 Wi {5 RIZoW T 50 EBOEME L
T AV E 7 PAR=D 2T TR, R#IME. ERICE - TA
LhlEZZONLIIFNRNF=IZOVTHRNT S, T2, 77
PETZ MW MEHC & 0, bW X 2% &, S DAL
OB E o THRBIIC Ty o+ S F— M5 &R S5k
WAFRENTED, TOMIZOVTHflthzv,

(BSFE]

1979F£aEN BERNS

2003F BERERPAPEFIEE

2003F BEREERDAPEFL HHEERZHE AR

2005 ERsBEHLFEGESS 1) IFR

2008%F EEZRBAPAFRELRE EFHEN

20125 IS (EZEL)

20128 &0
WITBUEN BEIREFRESHRM DFAX-—IVIRREYI—
i

20165 &Y
EIRERFEAAN EFRZRMARRAEE S74a - EFHA BFE
FISTRZAT  RigeE X— YV OTRRE  (EEREBHRS

FBZA :

RS
BrERbgEEEER KEE
BAMROEZR TEE

WRT—7
EBRUBES, BUEIMSMRAE. ZFEERRBORETR. FHRPETUHY ROBR
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550315 (BJ'Ov T 7F /k—ILB7 (1))

SOOI HETS EE R FE ~ H SRRz 4/ Vi 1
EENRFE DT DHES

FEEE : K FHIE EASESmmmiEns
GCER —Ef  dCmEAEAERESAEGE
TRHES S E AR PR

<hAbWwn>

PR AEE /NI S T 2 BRI 13 26 B 2 18 % NAE S B SR TE
THY. BWICHEET 2 2 Lh% v, BIEEREERHC
RIEHRBOERTH LG D D2 H. IE. MRERmHR
W 5 HCYURIC X ) AR SN BIER DA S, MR
JEB) A SEER AR BRI T 209k EE D FEE S 28
AR ORED S L Tw b, AT BEAW /N
PEEBIGRIEDOHIC TR FICAIESE TN L T 5D
RO TVD, AIEITRIETRHETIHBT S 2 LATE B
HAHY, ZOFRIZBVWTHL IO L) mEEZIMRLTH
L CERBHEETHD. AT VEI Y ATIE, FRRMEANNEH
JEBWICBWTAIEZ BN 5 2 & OBEEIZOW TRV
7o 737281 SREEATEM /N B S 1T B E B Kk
BrhzhilonTe, HEYKOWELEZER T 5 LTE
LRI PN W TR QM E V=2 &, GHE
UEWE R LR EIT)

HT-10-1 %551/ \isisk3RAE (IDCA)
SZUREEEN S H e RETT

T Vi 14 B B R FRME

OWH - FRIA
WS =Y N Y 7Y 3 74 5 — BB B

FERME/ININJCHRIE  (idiopathic cerebellar ataxia, IDCA) 1A
BN L. IRET oM 2 5, IFEM O /N2 i
ThHbo MBIRIEN LW T 2B EMNKZERIE (cortical
cerebellar atrophy, CCA) ¥ LC. BKMZaHMHE LTH
WL72bDTH S, A Tldsporadic adult-onset ataxia of
unknown etiology (SAOA) & WIHITFRD H B A5, MFFEHICE -
T4, BIEEROAERIIDHDODIFIINETDH 5,

IDCAZ W3 5 ETRROMEMITHEEFFRY LB M~ —
A=V L THb, LI2ho T, IDCAOBRIZ bR ED
B st & e B0 SO KR WIREICREE L 72 0 28 5B B 22 O =
WIS 5 AN ZEVE CHoE L72IDCAD B L HETH 5,
S TREICRBHEEICEDCT, BRIV R E KB OB
fHF2 LCBY, OFFZMEEME. QBEMEIE, @ KkH
e & 7o T B, OIXEBRMN R BRIEIENH. S THE Y,
AIORE W OBWALEICHIRH SN TW5, F0 BN
ZWRFT R D V. 50 e R BIE I & PSRN N T
B, QUIEEFIMEZITDEVIRY EICKHATL L
BTEL WV, ARIFITELWSCA6RSCASL & X R ICHE T 5
CLIINEETH D, BOLTIIMEN LT AEN BTN D &
IS Y IEYEERAERE O R D S B EE R A RO
Mo TETVD, QRETEMEEBIEFENL P, T2
JEEIR & B2 AL BRI R T E 0% QMR TH %o
FRCRAM~ T8 22, NRIMERDH D, M
e DAL O WG LA S D, ANBE IR D3 N /NI 2R A A
HiL 722w, JERERL WG ROELAESH 5, EREELHC
REEBONIEDSD S, & EOREEITIE, WM kIR
JEZFEIRETH D, QOPTHEN L, BELZOH, KD
FHETDH B ENENDNREEB GETH 50 £ OHHNIEM
PWRBEL VIR BN ATERD L0 O TH D, 72720, £k
DFBHFICB TR HCHAI T ICHESI e wE FIDCAL
BREINDZ LDV, TEFRA LN EE & 25872k
HOPABRH S TEBY), BAREENT 70 —F 13 5%.
) DRRTE & HINKETRE D R IEH O K & 2l 5
borBbhs,

(BSFE]

b

JARBEEE BHS=F WU N\EUT—YaveyI-BHSHRR Ekk
FIE

1978%F EERIUAKSSFIR XX

1984F EMNAZEFHEFH Fx

BRIfEE
1984~20004%
ENAPEZIARPE=HE RBEAR, VYT - BERAH)
FEEDERIMICERBMIIR (1985~1986%F) , SRR +FMb (1988~1990F) €55,
RREPIBAREF SRR (1990~1992%) . KEEIEEMFEA (1994~1996%F) BE,
2000~2005% (EMAFEZBINBRITETFLED
BRMIIAFAZFHERGS (20046) (CIEHIHE,
2005~2009F EMAZEAZREZ RHARIIEELERN L RERS) Fillas (R IEHHE)
2009~2010F FEMERRERSELEEZY 9—
2010~2020%  [EZR R SEIE (SHIFEM)
2020548 ~1R8,

PIBZE BFANRZE CIENRE - HENHSHE) . BASEES (BPE-59E) . BANBEGHS (&
REGEME) . BARMERS (BFIE - 58E) . BABRERER. BAUN\EUT—YaVEER, BE
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550315 (BJ'Ov T 7F /k—ILB7 (1))

HT-10-2 HmMGIuRT HUFIC KB/
A 4 E B R ERTE

Owffr W3, E Wi, AH B,
FH R

e B2 KA BE DR AR TR it R 27 20

RBA 7V 5 3 V% AKIR (metabotropic glutamate receptor type 1 :
mGRD i, =2—0YORER YT 7AOWMECHE L, NiEoEE)
FROEETHHRUMEICRTREZ Z HN, EINMETVF 7 Ml
Wk, BUR, WNEE, BEOINVYIVBYFTADYF T ARBET
FIZRERL T 5.

20004 12N BB R 2 S L7, 2B O AHURRE B E A Shiz.
20, INFTIKLPRELIERNE GO TOFULOWMENDH 5.
APRICHT 2 ERMA L LT, mGluR1 2R3 & ¢k s
W, 7V I VBT oM RET o2 8, RBETLL
TERHERDPHEBERE 2L, HEOTE YT 7 I ANGCITHSZ &,
Afitke & IR SNBSS, mGuR1Z 5 A5 —0HE
RRPAFIEREENDIE, Thb, INLOIEHE, AHKIIHE
P2ATHHCHEEZZONTVA, MEtHEEJFEDING, KiEP
MBS E AR ) & LA &N, BRI PImGIuRTHLARB k2 & I
hadiiihat.

BER T, ARBORRN BRI R, REREREOD 2
THRINT 52 ETEMA R SR TwA, BN 7 vy 2RI —
WYERFRB ST, HRBEOMELHB R T » Shk 2R 5
cell-based assay (CBA) Z W CTHIET 2.

N TOHREIT LT, BIEEMISN, BRIICKEBRY 3% <, 94
DB NME R AE & 5 5. BRI & 2547
BEER MR TR EL BT 20050, EHEOD 5 3RS,
R, MRS BT 2L TRy, BRINAERE LT
i, RERECHEBREESD Y, ARSI NS ORI
BB, ERERT ) BERD 5. BHEOAMHIE R Rv.
v S hi-mlEE L b 00, FHHHOS  TREREIIT ST
BY, BRI HE—BRFEIEIE LR THA DS . Fill, %
TOYARMIRE R LEL T 20405 5.

BTy PAAL LT, 6HBET, PRIERIFLINTEY, ¥—
JIROEREDNTRIEETHLEZON TV A,

BZEHL, HAPHEERTORWRDIRBE L & o TV BAIERDEL
ThEZZON, LHBH - BROZOIABHISE L ENEEVTH
5.

(BZEE]

20084 AR RS
2008F-2010F IRBRRMESEREZYY— HIHITHEER

2010£- [REAPRLAREZRMAZR  RHEARZDE
20144 BhZ

2018%- PHES (BEF)

REICED

BZE

BARRZR, BAREFER, BAHRREFR. BASRAEZR. BAH
womER, BR\EFR. BAREER. BF/N-F2Y VR - EREES
F=

&t

BABRARRERREANEIIE B8E

HT-10-3  #&7RHeiE & /) Vil 1 E B R RE

Ao

OXM - Wk
IR T AL

TEARNRE X P2 HRIR 28 (B AR) ([ &Pk 5 5 B Oty
PR LAERTRLMETH 5. HESIZ, 7urt—
LEH DS, a— L) T —F¥ONKIMMIZHT 2 A itk L
NAEHK) ASBEOME P IR WICHEET S 2 & 2 il
L. WABEDMEZE 2 kL Lize ZHBIDOMH 2 5 i
R B W B L 7o TET2e ZORE, BARBAEIZB VT
/NP R B B CNRIGER) & BB L 55 [N AR
ARBE | ASEWHE CHAET LI EDRN S E o720 /I
JGRBGEARIE X, AT 04 i EORERENEMT 5 2
END, MREKREEMETHIBRFEORTREL IV %
WIRBO—DTH 5, o HHRENED/NKISHRE & T
DEHUEICHAEL, RO RE V. T2 BMETED
Blx L b ED% 0z, FR/MNREVERE & O %5 A3 %
ThHbo NUEMBOEARMNIE X, RELHIENTH Y IR
Wz BERWHEHINAD 5o IMMRIRCT TIXIMEMATH V.72
BV ERL L, B ORI R R R IR E B 5 M
258 5. —Ji. Wik, PINAEBKAZ RMZEHE (MSA)
THRBETRVZE N GRIEK Hibs &L oLFAI%E; ]
Neurol 2021). /M % &5 7= 2 VE O FREL & 72 5 W BEVED
TT & 720 PINAEPUIRREE O /N 2 FRRAG AR MIE O — 8 T
. BORA 54 X% iz EMERERT, TVE v
R O ARAZE D BB OB ORI L Y EESN L Z &8
AHBENTEH., HEHEIVMMIZB W CTHREEREZ LT
FUHEED R E N Do ARG T, DN IRBIAGAARE D
IO THBRB 25D TRz HH ONMRNEZ
FZB VT, TRFR AR 2 /NI I IR RUAR A IRE o T i 2 2 O
SHICBVWTWZEE 20,

(BSEE]

(17 B
BHEITTAZ SFEGUFE AR B

(B ]
19835F HRAFEFMEFHZEE. INBAZMIATA BEANT E8.
EFBTPES. KEDUT 2 IL=7 TRAF £WFH %

19904
g
19955  ROEAZEFLR B4(CFHEE BIF
2007%F EHAZEZEARZ(2) (RHERTRD) A2
2009  EHAFEFEMER BG2EE SR (HE)
20118 B 2EEER@EAT BR)
2013 wBHEIAT SEEWUFE HAR 2R
BHAZFEIXIF—EZHRE LY I — BEHIR (D)
20195 BHEREIUAZPEEGEUZI FHR -HARHMRE RECES
[FrEZ= - 1&8 - &l
HASRZS (FME - 158E), BAMRaRZ S (TE8), HAmEni
F&ETHE), HAERVER R (T88), BANBELER (FME -
BE8ER), HACAWAZR (TES), BRI IV RUT7ZREHEES -2
%), BARHZR (HEANEME - 8E8E)
=)
H‘Jﬁi@%lﬂﬂ?, WREES, WOFAAXA—IVT, BRELE,
U 7R

raVR

n

NN 773t I
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HT-10-4  Sez612 fulk & IEMEEEIRTIE SN

OXE i, P B R

AL E R R

HIb 20104 L Y MO B CHRAE & S i g fr
T B e B R A S BB A SO BRI 2 RAA T2, &
OBITIBI DML S MK R R T 2 EEER 5 2 F T
B 5 Sez61212 03 % HEHUE Sez6128k % [ & L 20144E 1 i Ut
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LIZX o T Y FTAWGBZEMS &, Rl IS o
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P ER BRI - e RE ek 0w 779 7 4 v 7 S OB
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BBBIZMEAIME PN L ZN 2] AL 7 A a4 b, Y+
A MO AMAAMERZERE L, ZOMMBRICE Y, B2 g0
BT ZHLSHBL TS, 20D, BEEN S THRITHS
RRP VDO RSB T, HRPBICE2EA DS v, L
P2t THRRMRRIE ST 2 A3 2 B INE < 1213, BBBZ 280
LA, B2 \IIBBBR M A THRAE MM EE S L HME BT 5
DERDHY, 20X ) REHB T in vitro © FBBBEF IV AMLE
LENTWa,

Lo &9 #BBBIZ B 2B MO F Rt 2T 572007 -V e L
T, T4 WBBBEMET 2 =MoL MMM Z L, Ch
5EHAADRTARICH - SR ITTHBBBE 7V ORI LA TE 720
QARTCMBBBETF MIE + T v A 2 MEEREIZHO L EFVTH Y, #
WOBBBE MM % & RINICFHI T & 2R 280, ERICRA AT
VEMWBI LT, AvYF Vi EECBBBEREER L 7 hoL Y
% EICCBBBE MMM AN TE L L EH LML LTS,

—Ji SRIEME LT, WEA7 =14 FEE FBBBEF VO D
HEDTE, KEFNVIZ, 27 204 FEIGIZBBB. WEHIZINA % 5
TABRERD, WK L2270 b ARAR O AR 2 JIRRLE % £
DZETHVBBBORE 2T 5, ChETicksld, BEA7 20
4 FHBBBEF VHHEEOYU R Z TR, ZOEAN 2 BBBEREZ I 52
EL. SHIAKEFVHHIERLRTF N EE T4 OB AT I 0
CISHRETHHZ 2SR LTER AEFVOIICEY, &
AR O HR A RRG BRI ) BRI~ O %% Y 2 7 2 O F%
EMETE LN 5,

LREF VOB TS 5 D REBOAEALRMILI, &g
BRI LoD bMIIAROEEE LRI T 2R TH 25, T2, 20Ko0H -
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WANT )4 FEMEICHRES "M r 7 b R &ER
LTI B O BeAs ) 2 B cEF ML, & MRk
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BUEE LR BRT 52 L2 %2 B LN LTV 5,

(BZEE]

20074 RIRAZEZEREZFIZE

20134 BEEARZEFHBIELRERE
20155 &KL ABRAFHEATR TS
2017605 EBE RECED

<ZHE>

20165 MDSEEFZ Blue RibbonE &
20185F HAWERZPR REFOEE RE
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7y MERBREBOY Y TV EIEER LNV THEKT 52
LERWEIIL, 7F— 7 HRERINITE L L CEHZED T 5,
=i BCTRE SN LB RIS, AR & 5 LAtk
FIICHER LD ) LTI LOTEHRREI LT s X9
2. EOAMGHE LR BOERMINILSTF 5 M2 T
%< Hah SMEEAND Y A F ABFNT 70 —F BB ER
WRTH 5
Fx D7 NV—T7TiE, FRBEWLEAMN & 56> — b S
EHALGDEDL LTI T 5L ORGSR 2]
BEICLTWwS [12] BIETIX. ~ 7 21512059848 THE
ENLEMILT b5 AXHE S, BT — b BEMSI O R
1t - BRI & D BRI ST REL 22 D . A
AN—=T"y MR aENh7: [34]c ThHIZEDF 737X
BT BET ) ZAOBRES, RIS —7 ¥ —1THYT
250 Hio7eZ b, Tz, STotHIEGA 5] RHIE
ZIRTCLEONMTRI LM OE I E & - T Cc& 57
T v b7+ — A 615 S, Ml & JEARH & L Clisids -
AR Z MR LT 280 F I 2 20 WHEE 2o
725
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T, T AZIIBT LML - I 70y TOERE
WUT, MR R A X =YV FTIRELAONE
2o 72 K O OWEREAEST TAL & & DIEIR & o Bk 7 &
X% 2R 2R EEHI O LB WS N 5,

[ Wh1I[11Cell.2014157(3):726-739, [2] Cell.
2014:159 (4):911-924, [3] Nat Neurosci. 2018;21 (4):625-637 [4]
Nat Protoc. 201914 (12):3506-3537 [5] Nat Commun. 2020;11
(1):1982 [6] Cell Reports Methods. 2021:1 (2): 2667-2375
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OEF OB, S S ORERE WO MR, H 5V
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ITTIv IRy 7 ATholz, TAHOWISEE ED X
IZHDb o TVRDLDH] L) RN L EER AP 5 AT &
NIHLLTwa,

IS OH LB . IR 5% o £ RERIC BT 5 9%
BAEMOAMRE . TN F7 R BHREORBOA LS
T REHEIIHNLTD, SHEMA o ToHBHfES
TWwb, A TlX. Brain-Machine-Interfacelf 78 D i ®
L L DHIT. G LD XD IR BB OIS AEE
TELO07%E, IFRN LT IO W TRERDUITEH &
BB E LTIl W74
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RT3 B BB B ORI LY. © FOZRRR AN -
FRINPRER % V) 2 B N IS R B o0 % 1 10 B R0 & O R Gt T 0
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Clinical and pathological
heterogeneity in multiple system
atrophy

Chairs : Masaki Takao
National Center of Neurology and
Psychiatry (NCNP) National Center Hospital

Yasuo Miki
Department of Neuropathology, Hirosaki
University Graduate school of Medicine

< Objective>

Recent pathological and molecular approaches have pushed
out the boundary of multiple system atrophy (MSA). In
this symposium, we aim to understand the clinical and
pathological variations in MSA. To that end, we focus
on several aspects of MSA: i)pathological differences
based on disease duration in MSA; ii) clinicopathological
heterogeneity caused by concomitant pathologies in MSA;
iii) pathological substrate of cognitive impairment in MSA
and iv)a new clinical and pathological phenotype of MSA
(frontotemporal lobar degenerationa-synuclein).

%  OAUERREER

$-09-1 Pathological features

of individuals with
typical MSA, preclinical
MSA, and MSA of long
duration

O Taku Homma

Saitama Medical University International Medical Center,
Japan

Historically, in 1969, Graham and Oppenheimer
proposed that "multiple system atrophy (MSA)" was
a neurodegenerative disease, comprising striatonigral
degeneration, olivopontocerebellar atrophy, and the
Shy-Drager syndrome. Subsequently, oligodendroglial
argyrophilic cytoplasmic inclusion was reported as the
essential pathological feature by Papp (1989) and Nakazato
(1990).

Thereafter, MSA was considered as an adult-onset alpha-
synucleinopathy, clinically characterized by Parkinsonism,
cerebellar ataxia, and/or autonomic dysfunction, and
pathologically characterized by multisystem degeneration
involving the striatonigral and olivopontocerebellar
systems, with alpha-synuclein-positive oligodendroglial
intracytoplasmic inclusions, termed as glial cytoplasmic
inclusions (GCIs) that are especially well-known
pathological hallmarks of MSA.

Herein, I present the essential macroscopical and
histopathological features of typical MSA. Thereafter,
the pathological characteristics of preclinical MSA are
introduced by literature review. Finally, I have tried to
demonstrate the detectable pathological features in longer
survivors of MSA, as per our recent experience.

[Curriculum Vitae]

2020-present:  Department of Diagnostic Pathology, Saitama
Medical University International Medical Center,

Saitama, Japan

2006-2020: Department of Pathology, Nihon University School
of Medicine, Tokyo, Japan

2005-2006: Department of Pathology, International Agency
Research on Cancer, Lyon, France

1998-2005: Department of Pathology, Nihon University School

of Medicine, Tokyo, Japan
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$-09-2 Clinicopathological
features of MSA
with concomitant
pathologies

O Shunsuke Koga

Department of Neuroscience, Mayo Clinic, USA

Multiple system atrophy (MSA)is an atypical parkinsonian
disorder characterized by a variable combination of
autonomic failure, parkinsonism, cerebellar ataxia,
and pyramidal signs. Widespread and abundant glial
cytoplasmic inclusion composed of pathologic a-synuclein,
as well as neurodegenerative changes in striatonigral and
olivopontocerebellar systems, are pathognomonic features
of MSA.

Like other neurodegenerative diseases, aging is one of
the risk factors for MSA; therefore, neuropathological
hallmarks of other neurodegenerative diseases sometimes
coexist with MSA. The importance of concomitant
pathologies has recently received increasing attention
because of their potential impact on clinical presentations
and the efficacy of disease-modifying therapies. In this
presentation, the frequency and its clinical correlates
of concomitant pathologies will be reviewed in 305
MSA brains from the Mayo Clinic brain bank. These
pathologies include Alzheimer's disease neuropathological
changes, cerebral amyloid angiopathy, Lewy body
disease, argyrophilic grain disease, aging-related tau
astrogliopathy, and TDP-43 proteinopathies. The frequency
of these concomitant pathologies will be compared with
other neurodegenerative disorders, such as progressive
supranuclear palsy.

[Curriculum Vitae)

Shunsuke Koga, M.D., Ph.D., is an Assistant Professor of
Neuroscience at Mayo Clinic Florida. Dr. Koga received his BE from
Keio University (2006)and his MD from Chiba University School
of Medicine (2010). After completing his residency at the Chiba
University Hospital, he trained in Neurology at the Chiba University
Hospital and Chiba Rosai Hospital. After receiving his Ph.D. from
the Chiba University Graduate School of Medicine (2014), Dr. Koga
has conducted clinicopathologic studies on tauopathies and «
-synucleinopathies with Dr. Dennis W. Dickson at the Mayo Clinic
Jacksonville. Dr. Koga also works on the application of machine
learning in neuropathology. Using machine learning techniques
and digitalized images of histopathological slides from a collection
of Mayo Clinic brain bank specimens, Dr. Koga aims to develop
machine learning-based diagnostic models for assisting decision-
making in neuropathological diagnosis.

$-09-3 Pathological substrate
of memory impairment
in multiple system
atrophy

O Yasuo Miki

Department of Neuropathology, Hirosaki University
Graduate School of Medicine, Japan

Cognitive impairment has been considered a rare
manifestation of multiple system atrophy (MSA), a fatal
neurodegenerative disease pathologically characterised
by the ectopic deposition of abnormal a-synuclein in
oligodendrocytes as well as neurons (NCIs). However,
recent clinicopathological studies have shown that up to
37% of patients with autopsy-proven MSA can develop
various types of cognitive impairment in life. In this
symposium, we first demonstrate an association between
the occurrence of memory impairment and the number
of NCIs in the hippocampus of patients with MSA.
Next, with human MSA cases and an adult-onset MSA
mouse model in which inducible human a-synuclein is
expressed predominantly in oligodendrocytes, we show
how a-synuclein oligomers can affect neuronal functions.
Overall, our results provide new insights into the role of a
-synuclein oligomers as a possible pathological substrate of
memory impairment in MSA.

[Curriculum Vitae]

After graduating from Hirosaki University School of Medicine in
2005, | worked for Yodogawa Christian Hospital as a registrar
(2005-2007). | then worked as a clinical fellow at Department of
Neurology, Aomori Prefectural Central Hospital (2007-2013). | also
read neuropathology working under the supervision of Professor
Koichi Wakabayashi, investigating the inclusion formation processes
of Lewy body diseases. Completing my PhD in 2011, | continued
neuropathological studies on Lewy body diseases (2013-2018) at
Department of Neuropathology, Hirosaki University. However, the
project focus gradually shifted towards multiple system atrophy
(MSA). For this purpose, | moved to Queen Square Brain Bank,
University College London from 2018 to 2020 (Professor Janice L.
Holton), focusing on clinicopathological studies using patients with
MSA. Currently, with human MSA cases and an MSA mouse model,
| have been trying to understand how a-synuclein conformers can
affect neuronal functions in MSA.
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$-09-4 Frontotemporal lobar
degeneration a
-synuclein - update

O Gabor G. Kovacs'?

"University of Toronto, Canada, “University Health
Network, Toronto, Canada

A subtype of dementia is frontotemporal dementia dementia
(FTD), which is associated with degeneration of the frontal
and temporal lobes (frontotemporal lobar degeneration,
FTLD). FTLD is characterized by the deposition of
pathologically altered proteins in various cell types of the
brain. Major proteins include Tau, TDP-43 and FET proteins.
Multiple system atrophy (MSA)is clinically characterized by
movement disorder and autonomic dysfunction in most of the
cases. The predominant pathology comprises oligodendroglial
inclusions but neuronal inclusions are also described. The
distribution of glial inclusions follows striatonigral or
olivopontocerebellar predominance corresponding to the
clinical classification of MSA-P (parkinsonism dominant)
and MSA-C (cerebellar symptom predominant). Occasional
presence of neuronal inclusions in the hippocampus has
been described in earlier studies. Following descriptions
of MSA with FTLD from Japan, in 2015 a study from the
USA described clinical and pathologic features of four
MSA patients who presented with FTD clinical syndromes,
subsequently called as atypical MSA or FTLD-synuclein.
This was confirmed in a study from Europe that emphasized
the relevance of, detecting eosinophilic and alpha-synuclein
immunoreactive neuronal inclusions with NFT-, or Pick
body-like appearance in the CAl/subiculum and in the
dentate gyrus in atypical form of MSA. In addition to FTD,
the patients develop clinical features of typical MSA cases
and oligodendroglial alpha-synuclein pathology can be seen
in brain regions related to the movement disorder. A recent
study from Japan confirmed the existence of a subtype of
MSA with more prominent hippocampal involvement. A
subset of this subtype showed the Pick-body-like inclusions
as in FTLD-synuclein. Rare involvement of the dentate gyrus
with eosinophilic-basophilic inclusions suggests selective
vulnerability for certain forms of neurodegenerative disease
proteins.

[Curriculum Vitae]

Dr. Kovacs completed his medical training in Hungary where he
specialized in Neurology (1998)and Neuropathology (2003)and
obtained a PhD in Neuroscience. From 2007 to 2019, he was an
Associate Professor at the Medical University of Vienna, Austria.
He was the leader of the Hungarian and Austrian Reference Center
for Human Prion Diseases. Dr. Kovacs has visited Indiana University
(2007)and University of Pennsylvania (2016). His major research
interest is the neuropathology of neurodegenerative diseases. He
has published more than 300 peer-reviewed papers and edited
two books on Neuropathology. He is Professor at the University
of Toronto (UofT), Canada, consultant neuropathologist and
neurologist at University Health Network and principal investigator
at the UofT Tanz Centre for Research in Neurodegenerative
Disease. He is co-director of the Rossy PSP Program.
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Personalized medicine for ultra-rare
disease by nucleic acid drug

Chairs : Annemieke Aartsma-rus
Leiden University Medical Center

Takanori Yokota

Department of Neurology and Neurological
Science, Tokyo Medical and Dental
University

< Objective>

Nucleic acid drugs offer therapeutic potential for patients
with neurological and ultra-rare disorders carrying
unique gene-abnormalities. Recently, one type of ‘N
of 1’ therapies was possible with the development of
‘milasen’, a tailor-made antisense oligonucleotide for a
patient with Batten disease (NEJM, 2019). This successful
milasen-story inspired development of personalized ASO
therapies in academic field such as Dutch Center for RNA
Therapeutics (DCRT) (Nat Med, 2021), as well as in a field
of charitable foundation such as n-Lorem (Nat Biotechnol,
2021). Moreover, these worldwide developments led FDA
to publish an initial administrative guidance in 2021 April.
In this session, we will discuss this ‘N of 1’ therapy project
which is expected to be developed synergically with
Initiative on Rare and Undiagnosed Disorders (IRUD), and
this project contributes for achievements of UHC (Universal
Health Coverage)in Japan.

®1E HABRBERZS

S-10-1 Early forays into
individualized
genomic medicine
with antisense

oligonucleotides
(O Tojo Nakayama, Thimothy Yu

Harvard Medical School Boston Children's Hospital, Japan

Precision medicine leverages the patient's genome to
design therapies that results in improved outcomes.
The relatively mature technology behind antisense
oligonucleotides (ASOs) allows for truly personalized
therapy but requires coordination between families, health
care professionals, industry, and regulatory bodies.

Our work began in 2017, when we developed and
manufactured a genetically targeted, patient-customized
medicine for a young girl with Batten Disease, a fatal
neurodegenerative disorder, and began treating her with
it, all in just one year's time. This work was published
in 2019 and has been the subject of extensive media
coverage. Since this initial effort, our team has turned
to develop additional genetic medicines for additional
rare diseases, several of which are in active clinical
investigational use. We have developed or are developing
first-of-breed interventions for several genetic disorders:
Batten Disease, Ataxia Telangiectasia, KCNTI infantile
epilepsy, and several others.

In this session, we will discuss early forays in the
application of ASOs as individualized medicine. Through
these projects, we are pioneering novel approaches to the
rapid development of treatments for rare diseases, an area
of research that substantially contributes to the welfare
throughout the world.

[Curriculum Vitae]

Education

2007-2011 Tohoku University Graduate School of Medicine,
Sendai, Japan

1996-2002 Tohoku University School of Medicine, Sendai,

Japan

Research Experience
2014-present  Research Fellow, Genetics and Genomics
Harvard Medical School Boston Children's Hospital,
Boston, MA, USA
Principal Investigator:
Timothy W. Yu, MD, PhD, Ganeshwaran H.
Mochida, MD, MMSc
Graduate Student, Brain Science Institute, RIKEN,
Saitama, Japan
Principal Investigator: Kazuhiro Yamakawa, PhD

2007-2010

Clinical Appointment

2012-2014 Assistant Professor, Pediatrics, Tohoku University
Hospital, Sendai, Japan

2011-2012 Clinical Fellow, Pediatrics, Tohoku University
Hospital, Sendai, Japan

2005-2007 Resident, Pediatric Neurology, National Center
Hospital,

2004-2005 National Center of Neurology and Psychiatry,
Tokyo, Japan

2002-2004 Resident, Pediatrics, Sendai City Hospital, Sendai,

Japan
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$-10-2 Development of
Antisense Drugs for
Rare Neurological
Diseases

O Frank Bennett

Tonis Pharmaceuticals, USA

Antisense oligonucleotides (ASOs) are synthetic, chemical
modified nucleic acid analogs designed to bind to RNA
by Watson-Crick base paring and upon binding, modulate
the function of the targeted RNA. There are a variety of
mechanisms by which ASOs can modulate RNA function
dependent on the chemical design of the ASO, the type of
RNA and where on the RNA the ASO is designed to bind.
These include promoting the degradation of the target
RNA and modifying intermediate metabolism such as
splicing or polyadenylation. Both protein coding, as well
as non-coding RNAs, can be targets of ASO based drugs,
significantly broadening therapeutic targets for drug
discovery compared to small molecules and protein based
therapeutics. The approval of nusinersen (Spinraza™) as
a treatment for spinal muscular atrophy (SMA) validates
the utility of antisense drugs for the treatment of motor
neuron diseases.The application of antisense technology
as potential therapy for other neurological diseases and
neurodevelopmental disorders will be discussed, including
ultra-rare neurological diseases.

[Curriculum Vitae]

Dr. Bennett is the chief scientific officer at lonis Pharmaceuticals and
one of the founding members of the company. He is responsible
for continuing to advance antisense technology and expanding
lonis drug discovery platform. Dr. Bennett is also the franchise
leader for neurological programs at lonis. He has been involved
in the development of antisense oligonucleotides as therapeutic
agents, including research on the therapeutic application of
oligonucleotides oligonucleotide delivery, pharmacokinetics and
medicinal chemistry.

Dr. Bennett is a co-recipient of the 2019 Breakthrough Prize in
Life Sciences and the 2021 Gabbay Award for his contributions to
the discovery and development of SPINRAZA® (nusinersen), the
2018 Hereditary Disease Foundation's (HDF)Leslie Gehry Brenner
Prize for Innovation in Science for his leadership and continued
commitment to developing antisense therapies for Huntington's
disease (HD).

Dr. Bennett has published more than 230 papers in the field of
antisense research and development, and he is an inventor on
more than 175 issued U.S. patents.

He received his Ph.D. in Pharmacology from Baylor College of
Medicine, Houston, Texas and his B.S. degree in Pharmacy from the
University of New Mexico, Albuguerque, New Mexico.

$-10-3 Dutch Center for RNA
Therapeutics:a center
to develop AON
therapies for patients
with rare mutations

O Annemieke Aartsma-rus"!, Rob Collin**,
Ype Elgersma®,
Willeke M. Van Roon-mom"!

"Leiden University Medical Center, the Netherlands,
“Radboudumc Nijmegen, *Erasmus Medical Center
Rotterdam, 'Dutch Center for RNA Therapeutics, the
Netherlands

Antisense oligonucleotides (AONs) offer the potential to treat patients
with genetic diseases. For tissues allowing local injection, such as the eye
and central nervous system, high local exposure can be achieved with
34 infusions of low amounts of AONs annually. Proof-of-concept has been
shown for e.g. spinal muscular atrophy and Leber congenital amaurosis,
where pharmaceutical companies have translated work initiated by
academic groups. This approach would in theory also benefit patients
with private mutations, as was evidenced by the development of a patient-
specific AON milasen for a patient with Batten's disease. This underlines
the potential to develop AONs as a truly personalized medicine approach
quickly and specifically for patients with private mutations with high
unmet needs, that are associated with brain or eye phenotypes. However,
pharmaceutical companies generally are not interested in development of
these approaches, due to the extreme rarity of these mutations.

The Dutch Center of RNA Therapeutics (DCRT)is a collaboration of Dutch
academic centers with a track record in AON development that aims to
develop therapies for patients with this type of mutations and to offer
these therapies in a not-for-profit manner. The DCRT works in alignment
with the N-of-1 collaborative (global)and the 1 mutation 1 medicine
(IM1M, European) initiatives. In our two years we have identified patients
with mutations that are suitable for splice modulation by AONs and
have initiated meetings with Dutch and European regulatory and health
technology agencies to determine ethical, legal and reimbursement issues.
We outline the pre-clinical development of AON-based splice correction for
a cryptic splicing mutation underlying Stargardt disease affecting the eye,
and Beta-propeller Protein-Associated Neurodegeneration (BPAN) affecting
the brain. We describe the Dutch roadmap towards clinical implementation,
highlighting also the efforts to align developments internationally.

[Curriculum Vitae]

Prof. Dr. Annemieke Aartsma-Rus is a professor of Translational Genetics at
the Department of Human Genetics of the Leiden University Medical Center.
In 2020 she co-founded the Dutch Center for RNA Therapeutics (DCRT), a
non-for-profit academic collaboration aiming to develop clinical treatment
with exon skipping therapies for eligible patients with unique mutations.

Her work currently focuses on developing antisense-mediated exon skipping
as a therapy for Duchenne muscular dystrophy and other rare diseases. She
is co-editor in chief of Nucleic Acid Therapeutics, and serves on multiple
editorial boards, e.g. Journal of Neuromuscular Diseases (associate editor),
Molecular Therapy and Therapeutic Advances in Rare Disease.

She has published over 220 peer-reviewed papers, 11 book chapters, 15
patents and has edited a book. She is President of the Oligonucleotide
Therapeutics Society (2019-2021), is vice-chair of COST Action
CA17103 (Delivery of antisense RNA therapies), chair of the TREAT-NMD
Advisory Committee for Therapeutics (TACT)and was Chair of the TREAT-
NMD executive committee (2013-2016 and 2019-2020). She is one of the
coordinators of the Oligonucleotide Therapeutics Society Taskforce for the
development of N-of-1 oligonucleotide treatments and part of the core group
of the N-of-1 collaborative and 1 mutation 1 medicine (1M1M) network.
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19 $-10-4 'N of 1' therapy, IRUD
=| and IRUD Beyond

O Hidehiro Mizusawa'”

"National Center of Neurology and Psychiatry, Japan,
*Tokyo Medical and Dental University, Japan

The Initiative on Rare and Undiagnosed Diseases (IRUD)

is a nationwide project funded by the Agency for Medical
and Research Development (AMED) in order to establish a
system to make diagnoses for so-far undiagnosed patients
using NGS and to construct internationally sharable
database. IRUD was launched in 2015, developed steadily
and made a great success. IRUD was composed of 3 pillars;
diagnostic coordination, analysis consortium and data
center.
Diagnostic coordination consists of 39 clinical centers,
13 advanced cooperative hospital, 21 clinical specialty
subgroups. In addition, 414 cooperative hospitals
participated all over Japan. There are 5 analysis centers
and 1 data center. IRUD Coordinating Center managed the
entire system through IRUD Promotion Board which is
held monthly.

In September 2021, 6739 families (19421 samples) were
registered and 5604 families were analyzed with the
diagnosis of 2468 families (diagnostic rate 44.1%) which
include 25 new pathogenic genes and 20 genes causing
new phenotypes or disease entities. The causative genes
were 652 with 1718 pathogenic variants including 1113
new mutations. Seventeen genes were relatively common
and responsible for 290 families. Each of the 17 genes
accounted for more than 10 families and many other genes
accounted for only 1 or 2 families. Such information would
be very important for implementation of genetic tests
for medical care. The ultra-rare diseases caused by these
genes appears to be good candidate of 'N of 1' therapy.

There has been IRUD Beyond project including Beyond
diagnosis plan which means development of treatment.
So far, several researches using iPS cells and gene-editing
techniques were funded with substantial achievement.
I hope our data from IRUD would further facilitate
developing treatment for such rare and ultra-rare diseases.
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[Curriculum Vitae]

Prof. Hidehiro Mizusawa is President Emeritus, President Special
Adviser of National Center of Neurology and Psychiatry (NCNP)since
2021. He graduated with MD in 1976 from Tokyo University Faculty of
Medicine and received PhD in 1983. He moved to Tsukuba University
as Assistant Prof. in 1984 and became Associate Prof. of Department
of Neurology in 1988. He was Prof. and Chair of Department of
Neurology, Tokyo Medical and Dental University (1996 - 2014),
where he was Director of Center for Brain Integration Research,
Director of School of Medicine, Vice Director of the Medical Hospital
and Associate Managing Trustee for Research of the University. He
became Director General of NCNP Hospital in 2014 and then President
of NCNP in 2016. He has contributed particularly to researches on
pathogeneses of ALS, PSP, SCA, mitochondrial neuropathy, distal
myopathy and Prion disease. He has been Pl of IRUD (2015-2024) and
of Promotion of Genomic Medicine of Rare disease (2020 - 2024). He
served as President of Japanese Society of Neurology (2010 - 2014)
and was President of PRION 2016 in Tokyo, President of WCN 2017 in
Kyoto and Vice President of ICN 2018 in Tokyo.
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1. Torontali ZA et al. The Sublaterodorsal Tegmental Nucleus
Functions to Couple Brain State and Motor Activity during
REM Sleep and Wakefulness. Curr Biol. 2019;29:1-11.

2. Uchida S et al. A discrete glycinergic neuronal population in
the ventromedial medulla that induces muscle atonia during
REM sleep and cataplexy in mice. J Neurosci. 2021;41 (7):1582-1596.
3. Hasegawa E et al. Orexin neurons suppress narcolepsy via 2
distinct efferent pathways. J Clin Invest. 2014:124 (2):604-616.
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mediate the anticataplectic action of orexin neurons by reducing
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Frontiers of animal models for
neurodegenerative diseases

Chairs : Koji Yamanaka
Research Institute of Environmental

Medicine, Nagoya University

Atsushi lwata
Tokyo Metropolitan Geriatric Hospital

< Objective>

Animal models that faithfully recapitulate disease status is
prerequisite for research of neurodegenerative diseases to
understand the pathomechanisms, and to develop targeted
therapies and biomarkers. Recent progress in technologies
of developmental biology has enabled us to generate
animal models with sophisticated gene modifications in
various species. In addition, innovative technologies to
analyze these models have been arisen including novel
neuroimaging techniques and high-throughput analyses
such as single-cell RNA sequencing. Combination of such
new animal models and innovated technologies enables
us to elucidate the disease mechanisms more precisely
and in more detail. Our aim is to advance research of
neurodegenerative diseases by providing the latest
information about the animal models and to discussing
utility of them.

S-16-1 Development of next-

generation tauopathy
model mouse

O Naoto Watamura', Martha Foiani’,
Karen Duff’, Takaomi Saido'

'RIKEN Center for Brain Science, Japan, Dementia
Research Institute, University College London, UK

Aim: Tauopathies are a group of pathological disorders
characterized by the accumulation of filamentous
phosphorylated tau protein in the brain. To study the
pathogenesis of the disease and to understand the
neurotoxic effects of tau in dementia, we aimed to develop
mouse models that reproducibly display specific tau
pathology without artifacts because the current tauopathy
models depend on the overexpression paradigm.

Methods: Previously we generated human MAPT knock-
in (hTau-KI) mice, in which the entire Mapt gene was
humanized. The hTau-KI mice express all six isoforms
(Hashimoto et al.,2019; Saito et al, 2019). In this study,
several tauopathy-causing mutations were introduced into
hTau-KI mice by Base Editor, a new CRISPR/Cas9-based
genome editing technology.

Results: We obtained several tauopathy mouse models
(hTau—KI P301L’ hTauw-KI PSOIS’ hTauwKI PSOI\” hTau-KJ Moo+ 6
>A' hTau-KI P301L; Intron10+3 G>A, hTau-KI P301S; Intron10+3 G>A’ hTau-
K[ SN Intronl0+3 6>A) Ty munohistochemical analyses showed
phospho-tau positive signals in the entorhinal cortex and
other areas in some of these lines. In addition, biochemical
analyses demonstrated that the intronic mutation altered
the expression patterns of 3 and 4 repeat tau. Finally, we
crosshred these mutant hTau-KI mice with App knock-in
mice and found that amyloid pathology accelerated the tau
pathology in the brain.

Conclusions: We successfully introduced tauopathy-
causing mutations in hTau-KI mice. Consequently, we
identified the effects of these MAPT mutations on the
pathological and cognitive parameters. We expect these
models to contribute to the research community for better
understanding the mechanisms of tauopathies.

[Curriculum Vitae]

Education

2013.4-2015.3 Master’s Degree in Department of Life science and
Medical Bioscience, Graduate School of Advanced
Science and engineering, Waseda University in
Japan

2015.4-2018.3 Doctor’s Degree in Department of Life science and
Medical Bioscience, Graduate School of Advanced
Science and engineering, Waseda University in
Japan (PhD of Science)

Academic appointment

2015.4-2018.3 Junior Research Associate in Laboratory for
Proteolytic Neuroscience RIKEN Center for Brain
Science.

2018.4- Pos-doc in Laboratory for Proteolytic Neuroscience
RIKEN Center for Brain Science.

2018.4- Part-time teacher at Teikyo University of Science

]
z

>
-
I



19

=]

]
N

]
z

I

BEPRApARE 45 62 &BIM (2022) 62 : S118

IIUNRIDAL 16
58198 (K) 15:30~17:30

EE[En

550315 (BJ'Ov T 7F /k—ILB7 (1))

$-16-2 Mutant a-Synuclein
transgenic marmoset
as a model for
Parkinson's disease

O Reona Kobayashi'?, Hideyuki Okano"’

'"RIKEN Center for Brain Science, Japan, *Department of
Physiology, Keio University School of Medicine, Japan

Parkinson's disease (PD)is an adult-onset intractable
neurodegenerative disease characterized by slowly
progressive symptoms, including motor, sleep, and
olfactory disturbances. Here, we describe transgenic
marmoset lines carrying a pathogenic mutation (A30P)
in the alpha-synuclein gene (SNCA) that form a nonhuman
primate (NHP) model of PD. The animals exhibited
various late-onset PD-like behaviors, including REM sleep
disruptions and gait disturbance partially responsive to
dopamine replacement. In addition, multiple subcortical
regions along with the dopaminergic system exhibited
a-synuclein-related pathologies and long-term loss of
dopamine transporters. Analysis of several animals at
different ages and stages of disease progression indicated
that this model animal exhibited hallmark pathological
abnormalities at various phases of the disease, such as
a-synuclein oligomerization at a subclinical phase and
Lewy body-like a-synuclein aggregates in a later stage.
This work documents the first transgenic NHP in which a
-synuclein anomalies were demonstrated to be associated
not only with various late-onset symptoms but also with
pathogenesis in the subclinical phase of PD. We also
propose that this model will enable the identification of
predictive biomarkers and the assessment of preventive
and disease-modifying therapies for PD.

[Curriculum Vitae]

-2012 B.S. in Pharmacy, Keio University Faculty of Pharmacy

2012-2016  Ph.D. in Medical science, Keio University School of
Medicine

2015-2017  JSPS Research Fellow for Young Scientists DC2, PD

2017-2018 Postdoctoral Research Fellow, Department of
Physiology, Keio University School of Medicine
2018- Research Scientist, Laboratory for Marmoset Neural

Architecture, RIKEN Center for Brain Science

S-16-3 Generation of animal
models of Alzheimer's
disease - from mice to
non-human primates

O Hiroki Sasaguri'*

"Laboratory for Proteolytic Neuroscience, RIKEN Center
for Brain Science, Japan, “Department of Neurology and
Neurological Science, Graduate School of Medical and
Dental Sciences, Tokyo Medical and Dental University,
Japan

Animal models of human diseases that accurately
recapitulate clinical pathology are indispensable for
understanding molecular mechanisms, establishing
therapeutic approaches, and detecting useful biomarkers.
Remarkable progress in genome editing technologies
such as Transcription Activator-Like Effector Nuclease
(TALEN) and clustered regularly interspaced short
palindromic repeats / CRISPR associated proteins
(CRISPR/Cas9) have enabled us to generate ever-more-
sophisticated animal models in short term. The Alzheimer's
disease (AD)research community has used transgenic (Tg)
mouse models that overexpress disease-relevant proteins
such as amyloid precursor protein (APP)and presenilin (PS)
for decades. These mice exhibit AD pathology, but the
overexpression paradigm may cause additional phenotypes
unrelated to AD. Second-generation mouse models contain
humanized sequences and clinical mutations in the
endogenous mouse App gene (App knock-in (KI) mice).
These mice show Af accumulation without phenotypes
related to overexpression. In addition to these App-KI
mice, we have recently generated the third-generation AD
mouse model that more precisely recapitulates pathology
of human AD patients in short term compared to the
second-generation models. Furthermore, we have generated
non-human primate (NHP) models utilizing novel genome
editing technologies. These NHP models will be potent
options for studying primate-specific features that arise
from brain structures, genetic backgrounds, physiological
functions, and cognitive behaviors. We will make the
mutant AD animals available to researchers worldwide in
the fight against AD in the future.

[Curriculum Vitae]

1993-1999  Tokyo Medical and Dental University, Faculty of Medicine

1999-2001  Resident, Tokyo Medical and Dental University, Medical Hospital and Yokosuka
Kyosai Hospital

2001-2002  Department of Neurology, Tokyo Medical and Dental University, Medical
Hospital and Saitama Rehabilitation Center

2002-2004  Department of Neurology, Asahi General Hospital

2004-2005  Department of Neurology, Kanto Central Hospital

2005-2009  Graduate Student, Department of Neurology and Neurological Science,
Graduate School, Tokyo Medical and Dental University

2009-2012  Department of Neurology, Saitama Rehabilitation Center

2012-2014  Department of Neuroscience, Mayo Clinic, Jacksonville (Prof. Petrucelli)

2014-2016  Department of Neurology, Nitobe Memorial Nakano General Hospital

2016-2019  Research Scientist, Laboratory for Proteolytic Neuroscience, RIKEN Center for

Brain Science

2019 Dec - present
Deputy Team Leader, Laboratory for Proteolytic Neuroscience, RIKEN Center
for Brain Science



BEPRApARE 45 62 &BI (2022) 62 : S119

IIUNRIDAL 16
58198 (K) 15:30~17:30

S-16-4 Animal model of
Parkinson's disease:
For unveiling the
pathogenesis and the
develpment of DMT

(O Hodaka Yamakado

Department of Neurology Kyoto University Hospital, Japan

The prodromal stage of Parkinson's disease (PD)
provides an excellent opportunity for investigating the
early pathomechanisms and for the development of
disease-modifying therapies (DMTs). Animal models for
prodromal PD are urgently needed, and we have two
strategies to make prodromal PD models; one is based on
the genetic factors involved in the PD development and
the other is based on the prion hypothesis. Alpha synuclein
(aS) BAC transgenic mice exhibited multiple prodromal
PD symptoms including RBD, but do not exhibit motor
symptoms. In contrast, some aS propagation model exhibit
robust aS pathology and motor symptoms, but have
some criticism for the artificial initiation of the disease.
Moreover, propagation of aS has not been proven in the aS
overexpression models; that is, these mice models are not
necessarily continuous. In this symposium the advantages
and disadvantages of these mice model, which are created
based on the two major hypothesis of the PD pathogenesis,
will be discussed.

[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

2019. 4- Research Associate Professor, Kyoto University Hospital

$-16-5 Revisiting TDP-43-
based mouse models
for ALS and FTD

O Koji Yamanaka

Research Institute of Environmental Medicine, Nagoya
University, Japan

Abnormal accumulation of TAR DNA-binding protein
43 (TDP-43), a DNA/RNA binding protein, is a
pathological signature of amyotrophic lateral sclerosis
(ALS) and frontotemporal lobar degeneration (FTD).
Missense mutations in the TARDBP gene are also found in
inherited and sporadic ALS, indicating that dysfunction in
TDP-43 is causative for ALS. To model TDP-43-linked ALS
in rodents, a number of transgenic and knockout mouse
models for TDP-43 have been developed. However, unlike
with SODI1-ALS models, TDP-43 based mouse models
were unable to demonstrate mutant-specific motor neuron
degeneration, partly due to the high toxicity of wild-type
TDP-43 overexpression. To overcome such problems,
several groups including us have attempted to generate
TDP-43 knock-in mice with inherited ALS patient-derived
TDP-43 mutation. Our homozygous TDP-43"**" mice
developed normally without exhibiting detectable motor
dysfunction and neurodegeneration. However, splicing
of mRNAs regulated by TDP-43 was deregulated in
the spinal cords of TDP-43¥*"Y mice. Together with the
recently reported several TDP-43 knock-in mice with ALS-
linked mutations, our finding indicates that ALS patient-
derived mutations in the TARDBP gene at a carboxyl-
terminal domain of TDP-43 may cause a gain of splicing
function by TDP-43, however, were insufficient to induce
robust neurodegeneration in mice. In this talk, I will
provide the overview of TDP-43-based mouse models for
ALS and FTD and try to discuss the future direction.

[Curriculum Vitae]

1992 MD, Faculty of Medicine, Kyoto University

1992-1996 Mﬁdic?l 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, Clinical
Experimental Neuroimmunology

Section Editor: Neuroscience Research

Editorial Board: Molecular Brain
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Integrated understanding of
physiology and imaging based on the
genetic dystonia

Chairs : Nagako Murase
National Hospital Organization Nara Medical
Center

Yuishin lzumi

Department of Neurology, Institute of
Biomedical Sciences, Tokushima University
Graduate School

< Objective>

This symposium aims to integrate the information from
physiological, genetic and imaging studies of genetic
dystonia. We focused on DYTI (early-onset generalized
dystonia), 5 (dopa-responsive dystonia), and 10 (exercise-
induced dystonia) which are the representative monogenic
dystonias. In the first half, Dr. Yokoi from Florida
University explains, using the DYT1 knock-out/in mouse,
the abnormal striatum function and LTP as well as
the relationship with cerebellum. Dr. Fujita shows the
abnormal network hub including the cerebellum during
the visual motion perception in DYT1 dystonia. In the
second half, Dr. Yoshino discloses the characteristics of
different phenotypes of dystonia and Parkinson’s disease
in DYT5. Dr. Kimura elucidates the different patterns of
sensory-motor integration between the subtypes of DYT5
patients. Finally Dr. Azuma introduce their Japanese
genetic studies of DYT10 and various phenotypes.

S-17-1 Biochemical,

Electrophysiological

and Behavioral Studies

using Genetic Mouse h
Models of DYT1

Dystonia

O Fumiaki Yokoi'**, Yuqing Li"**

"Norman Fixel Institute for Neurological Diseases,
USA, *McKnight Brain Institute, USA, *Department of
Neurology, College of Medicine, University of Florida, USA

DYTI early-onset generalized dystonia is an inherited movement
disorder characterized by sustained muscle contractions causing
repetitive movements and abnormal postures. Most patients have
a trinucleotide GAG deletion (AGAG)in DYTI/TORIA, coding for
torsinA. Dytl AGAG heterozygous knock-in (KI) mice have the
corresponding deletion. TorsinA is reduced in both DYT1 dystonia
patient fibroblasts and the striatum in KI mice. Reduced dopamine
receptor 2 (D2R)in the striatal cholinergic interneurons causes high
acetylcholine tone, which induces corticostriatal long-term depression
deficits, abnormal muscle contraction, and beam-walking deficits.
These deficits in KI mice are rescued by trihexyphenidyl, which is
a muscarinic acetylcholine receptor blocker often used for dystonia
patients. DytI heterozygous knock-out (KO), DytI knock-down, cerebral
cortex-specific Dytl conditional KO, striatal medium spiny neuron-
specific Dytl conditional KO (sKO), D2R-expressing-cell-specific
Dytl conditional KO (d2KO), and ChAT-expressing-cell-specific Dyt!
conditional KO mice also show beam-walking deficits. The cerebellar
Purkinje cell-specific Dyt conditional KO and dopamine receptor 1
(DIR) -expressing-cell-specific Dyt conditional KO (d1KO) mice show
better performance in beam-walking. Dytl AGAG homozygous KI and
Dytl homozygous KO mice show neonatal lethality. The mutant mice
with a combination of neuron- and glia-cell-specific DytI conditional KO
and heterozygous KO show growth retardation and infant lethality,
which can be rescued by enhanced care. KI mice show striatal DIR
and D2R reductions. Dytl sKO and DytI d2KO mice show striatal D2R
reduction and DytI d1KO mice show striatal DIR maturation deficits,
suggesting that the DIR and D2R reductions are intrinsic cellular
properties. Since Dyt mutation affects different receptors on multiple
neuron types and exhibits motor deficits, various drugs targeting the
defected pathways may attenuate the dystonia symptoms.

[Curriculum Vitae]

Fumiaki Yokoi, Ass. Prof., Dep. Neurol., Coll. Med., Univ. Florida
EMAIL: fumiaki.yokoi@neurology.ufl.edu EDUCATION: Dep.
Biochemistry, Fac. Science, Saitama Univ.; Dep. Biology, Grad. Sch.
Science, Nagoya Univ. SCHOLARSHIP: Japan Scholarship Foundation;
Japan Society for the Promotion of Science EMPLOYMENT: Dep.
Biochemistry, Saga Med. Sch.; Dep. Mol. Integ. Physiol., Coll. Lib.
Arts Sci. Univ. lllinois Urbana-Champaign; Dep. Neurol., Sch. Med.,
Univ. Alabama Birmingham MEMBERSHIP: Society for Neuroscience;
Japanese Biochemical Society; Molecular Biology Society of Japan
GRANTS (5): Discovery Award, Dep. Defense, USA, etc. INVENTION
(1): US Patent: TF05059/A06421 PUBLICATIONS (54): https://
scholar.google.com/citations?user=-rpQT54AAAAJ&hl=en&oi=ao
INVITED TALKS (11): Tyler’s Hope for Dystonia Cure, etc.
CONFERENCES (108): SfN Neurosci. Ann. Meeting, etc. DEP./UNIV.
SERVICE (8): Fac. Search Comm., etc. GRANT REVIEWER (2): Med.
Res. Council, UK JOURNAL REVIEWER (25): Mov. Disord., etc.
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$-17-2 Disruption of network
for visual perception of
natural motion in DYT1
dystonia

O Koji Fujita

Department of Neurology, Tokushima University, Japan

In healthy subjects, brain activation in motor regions
is greater during the visual perception of "natural"
target motion, which complies with the two-thirds
power law, than of "unnatural" motion, which does not.
It is unknown whether motion perception is normally
mediated by a specific network that can be altered in
the setting of disease. We used block-design functional
magnetic resonance imaging and covariance analysis
to identify normal network topographies activated in
response to 'natural" versus "unnatural’ motion. A visual
motion perception-related pattern (VPRP) was identified
in 12 healthy subjects, characterized by covarying
activation responses in the inferior parietal lobule, frontal
operculum, lateral occipitotemporal cortex, amygdala, and
cerebellum (Crus I). Selective VPRP activation during
"natural" motion was confirmed in 12 testing scans from
healthy subjects. Consistent network activation was
not seen, however, in patients with DYT1 dystonia, a
neurodevelopmental disorder in which motion perception
pathways may be involved. Using diffusion tractography,
we evaluated the integrity of anatomical connections
between the major VPRP nodes. Indeed, fiber counts in
these pathways were substantially reduced in the DYTI1
dystonia subjects. In aggregate, the findings associate
normal motion perception with a discrete brain network
which can be disrupted under pathological conditions.

[Curriculum Vitae]

Dr. Fujita graduated from Tokushima University Faculty of Medicine
in 2002. After completing residency at Tokushima University
Hospital and National Center of Neurology and Psychiatry, Kohnodai
Hospital, he joined Department of Neurology at Tokushima
University Hospital. He received PhD from Tokushima University
Graduate School of Medical Sciences in 2011 and studied as a
postdoc at Center for Neurosciences, The Feinstein Institutes for
Medical Research in 2014-2018. He has worked at Department
of Neurology, Tokushima University Hospital since 2018. He is a
member of the Japanese Society of Internal Medicine, the Japanese
Society of Neurology, the Japan Stroke Society, Japan Society
for Dementia Research, Japanese Society for Neuroinfectious
Diseases, Asian Pacific Society of Prion Research, Japanese Society
of Magnetic Resonance in Medicine, and American Academy of
Neurology.

$-17-3 GCH1 variants in dopa-
responsive dystonia
and Parkinson's
disease

O Hiroyo Yoshino', Kensuke Daida’
Kenya Nishioka®, Nobutaka Hattori'**
'"Research Institute for Diseases of Old Age, Graduate
School of Medicine, Juntendo University, Japan,
*Department of Neurology, Juntendo University School of
Medicine, *Laboratory of Genomic Medicine, Center for

Genomic and Regenerative Medicine, Graduate School of
Medicine, Juntendo University

Dopa-response dystonia (DRD) commonly manifests as childhood-
onset diurnally fluctuating dystonia with excellent response to
levodopa. Segawa disease, the most common form of DRD, is caused
by autosomal-dominant deficiency of the guanosine triphosphate
(GTP)cyclohydrolase I, encoded by GTP-cyclohydrolase I
(GCHI). GTP cyclohydrolase I is a biosynthetic enzyme of
tetrahydrobiopterin which is the essential cofactor for the activity
of tyrosine hydroxylase. DRD is classified into three types;(i) classic
DRD, (ii) DRD with parkinsonism, and (iii) early-onset atypical DRD.
The manifestations of patients with GCHI variants are clinically and
genetically heterogeneous. Mencacci et al. reported that pathogenic
GCHI variants are one of the risk factors for developing Parkinson's
disease (PD), even in the absence of a family history of DRD.
There are some reports that describe patients with DRD who have
a family history of PD in the same family. GCHI variants may be
related to a part of the common pathological cascade of dopamine
metabolism in DRD and PD. We reported 15 patients harboring
GCHI variants presented two distinctive phenotypes of PD or
DRD, which clinically and radiologically shared characteristic
features. Moreover, we performed deep brain stimulation of the
subthalamic nucleus (STN-DBS) operation in two patients, one with
DRD and the other with young-onset PD. Both patients showed
decreased uptake in dopamine transporter SPECT. After the
operation, their daily levodopa equivalent dose decreased and their
motor fluctuation was improved. Indication of STN-DBS might be
expanded to patients with GCHI variants. In this symposium, we
will talk about the clinical features of patients harboring GCHI
variants and the effect of STN-DBS.
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S-17-4 Pre-movement gating
of somatosensory
evoked potentials in
two types of DYT5,
Segawa disease

O Kazue Kimura

Segawa Memorial Neurological Clinic for Children, Japan

Introduction: DYT5, Segawa disease (SD)is an autosomal
dominant, dopa-responsive dystonia with marked diurnal
fluctuations, is clinically classified into two types: postural dystonia
(SD-P) and action dystonia (SD-A). SD-P has an earlier onset and
is characterized by postural dystonia, while in SD-A, dystonic
movements appear in late childhood in addition to postural
dystonia. To evaluate the differences between these two types
of SD, we examined the pre-movement gating of somatosensory
evoked potentials (SEPs). This tool has been helpful to explore
sensorimotor integration and detect thalamocortical involvement.
Methods: Seventeen patients with SD (SD-P: 10; SD-A: 7; 11-63
years)and 19 age-matched healthy subjects (951 years) were
studied. We assessed the pre-movement gating of SEPs using
median nerve stimulation at the wrist. For pre-movement, subjects
were given a warning sound followed 1 s later by an electric
stimulus, an imperative signal to extend the thumb and, elicited
SEPs before the movement. We compared the amplitudes of the
frontal N30 (FrN30) between the pre-movement and the resting
state and obtained the ratio (pre-movement /rest). The larger the
gating ratio, the less the gating.

Results: We found the attenuation of the pre-movement amplitude
of FrN30 in healthy controls and the majority of both SD types.
However, the gating ratio in patients with SD-A was significantly
larger than in patients with SD-P and the healthy controls
regardless of age (p<0.001). There were no significant differences
in the gating between SD-P and healthy subjects.

Conclusion: The preservation of the gating in SD-P and
impairment in SD-A

indicate a physiological difference between the two. Specifically,
we believe that sensorimotor integration of the basal ganglia-
thalamocortical circuits may be intact in SD-P but are affected
in SD-A. Our results support that SD-P develops through the
reticulospinal tract from the descending pathway of the basal
ganglia.

[Curriculum Vitae]

Education

1975: Graduation from Kagoshima University, School of
Medicine

Training

1975-1977: Department of Pediatrics, Yokohama City University
School of Medicine: M.D.

1980-1981:  Segawa Neurological Clinic for Children

Work Experience

1977-1979: Clinical fellow: Department of Pediatrics, Yokohama City
University School of Medicine

1979-1980: Clinical fellow: Clinical Lab. of Electroencephalography,
same above

1981-1983: Lab. Chief: same as above: Ph.D.

1983- Present: Clinical fellow: Segawa Neurological Clinic for Children,
Neurological Clinic for Children, Segawa Memorial
Neurological Clinic for Children

Awards

2014: The Japanese Society of Child Neurology

$-17-5 PRRT2 mutations in
Japanese patients
with benign infantile
epilepsy and
paroxysmal kinesigenic
dyskinesia

O Yoshiteru Azuma
Department of Pediatrics, Aichi Medical University, Japan

PRRT2 gene encodes proline-rich transmembrane protein
2, which is expressed in the central nerve system and
interacts with components of the neurotransmitter release
machinery. Pathogenic PRRT2 mutations cause mainly
two phenotypes of neurological disease, benign infantile
epilepsy (BIE) and paroxysmal kinesigenic dyskinesia
(PKD), with autosomal inheritance pattern. BIE is
characterized by onset in infancy, seizure cluster, short
seizure duration and normal inter-ictal EEG. Seizure of
BIE always disappears before two years of life. PKD
usually develops from childhood or adolescence. PKD is
characterized by brief attacks of involuntary movement
or posture triggered by sudden and rapid voluntary
movement. The same mutation in a family can show
various phenotypes of each patient, BIE or PKD or
BIE with PKD. Antiepileptic drugs such as lacosamide
and carbamazepine are effective for these attacks. It
is considered that family history and genetic test are
useful for accurate diagnosis. We previously reported 104
Japanese patients with PRRT2 mutation in 135 patients
with BIE and/or PKD (Seizure, 2019). The ¢.649dupC
mutation was the most frequent in our Japanese cohort as
similar as that of reports in other countries. We started
investigating other genetic causes in PRRT2 negative
patients by whole-exome sequencing.

[Curriculum Vitae]

Work history
2001-2003 Junior resident, Okazaki City Hospital

2003- Working as pediatrician at hospitals
2011-2015 Assistant professor, Pediatric intensive care, Nagoya
University

2015-2018 Visiting researcher, Newcastle University, UK

2018-2020 Collaborative researcher, Department of Human Genetics,
Yokohama City University

2020- Lecturer, Department of Pediatrics, Aichi Medical University

Education

1995-2001 Bachelor-Master Course of Nagoya University Graduate
School of Medicine

2006-2010 Doctoral Course of Nagoya University Graduate School of
Medicine

2014 Doctor of Philosophy (Medical Science, Nagoya University)
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Autophagy dysfunction in Alzheimer's
disease and dementia

Chairs : Tatsuro Mutoh
Fujita Health University Hospital

Tadanori Hamano
Department of Neurology, University of
Fukui

< Objective>

Accumulation of Amyloid f protein (Af)and highly
phosphorylated tau is pathological hallmarks of Alzheimer’s
disease (AD). Autophagy is the process of the self-
digestion of cell. Its swallows own cytoplasmic contents
and wraps it to form vesicles, then fuse with lysosomes.
Autophagy can selectively degrade misfolded proteins,
including Apf or tau. Autophagy dysfunction is one of the
main causes of neurodegeneration disorders, including
AD, Parkinson’s disease and Amyotrophic lateral sclerosis,
and skeletal myopathies. In the degenerating neurites,
accumulation of autophagic vacuoles was observed. Af
or tau accumulation can be the cause of autophagy and
mitophagy dysfunction. Autophagy dysfunction can also
be the cause of Ap or tau accumulation. The aim of this
symposium is to discuss the implication of autophagy in
AD and dementia, and therapeutic approach via autophagy
modulation.

$-19-1 Autophagy dysfunction :
and accumulation of
amyloid beta protein
and tau protein

O Tadanori Hamano

Department of Neurology, University of Fukui, Japan

The pathogenic mechanisms of Alzheimer's Disease
(AD)involve the deposition of abnormally misfolded
proteins, amyloid f protein (Af )and tau protein. Af
comprises senile plagques (SPs), and tau aggregates
form neurofibrillary tangles (NFTs), both of which are
hallmarks of AD. In the AD brain, swollen neurites
and dystrophic neurites surround the SPs. In the
dystrophic neurites, many autophagic vacuoles were
found. This implies that autophagy is disturbed in AD
brain. Autophagy is the main conserved pathway for
the degeneration of aggregated proteins, Af, tau and
dysfunctional organelles, including disturbed mitochondria.
Many animal model studies have demonstrated that
autophagy normally functions as the protective factor
against AD progression associated with intracytoplasmic
toxic Af and tau aggregates. An improved understanding
of the signaling pathways that regulate autophagy is
critical to developing AD treatments. The cellular and
molecular machineries of autophagy, their function in the
pathogenesis of AD, and current drug discovery strategies
will be discussed.

[Curriculum Vitae]

2020- Clinical Professor, Department of Neurology, University of
Fukui, Fukui, Japan
2013- Associate Professor, Faculty of Medical Sciences, University

of Fukui, Fukui, Japan
Neurologist in Chief, Division of Neurology, University of
Fukui Hospital, Fukui, Japan

2006- Senior Assistant professor, Faculty of Medical Sciences,
University of Fukui, Fukui, Japan

2004-2006 Visiting Scientist in Mayo Clinic Jacksonville, FL, USA.
Supervisor Prof. Shu-Hui Yen

2000- Assistant Professor, Faculty of Medical Sciences, University
of Fukui, Fukui, Japan

1993-1997 Graduate Student, Second Department of Internal Medicine,
University of Fukui, Fukui, Japan. Supervisor Prof. Masaru
Kuriyama, and Prof. Yasuo lhara

1992 Resident in the Department of Neurology, Meitetsu Hospital,
Nagoya, Japan
1990 Resident in Second Department of Internal Medicine, Fukui

Medical School, Fukui, Japan
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$-19-2 Tau propagation and
autophagy dysfunction
- relationship to
strain hypothesis and
treatment

O Yumiko Motoi'**, Nasir Usin®,
Tetsuo Hayashi'? Shotaro Shimonaka®’,
Nobutaka Hattori'

"Department of Neurology, Graduate School of Medicine, Juntendo University,
Japan, “Department of Diagnosis, Prevention, and Treatment of Dementia, Graduate
School of Medicine, Juntendo University, Japan, “Juntendo University, Juntendo
hospital Medical Center for Dementia, Japan, ‘Genome and Regenerative Medicine
Center, Graduate School of Medicine, Juntendo University, ‘Research Institute for
Diseases of Old Age, Graduate School of Medicine, Juntendo University

Accumulation of aggregated tau protein is the major neuropathological hallmark
of several neurodegenerative tauopathies, including Alzheimer's disease (AD),
corticobasal degeneration (CBD), and progressive supranuclear palsy (PSP).
Each Tau filament has distinct cellular and neuroanatomical distributions with
morphological and biochemical differences, suggesting the ability to adopt disease-
specific clinical phenotype (strain hypothesis). Recent cryo-EM analyses revealed
that high-resolution structures of AD tau filaments are different from those of
CBD. Using cellular tau aggregation assays, we reported that Asn-368 mutation
suppressed tau aggregation triggered by an AD tau seed, but not using PSP or CBD
seeds (Shimonaka et al. ] Biol Chem 2020).

Tau aggregates and phosphorylated forms of Tau are thought to be degraded by
the autophagy lysosome pathway rather than the ubiquitin proteasome system. We
hypothesized that distinct strains are degraded in a different manner. We assessed
the effects of lithium-induced autophagy on tau aggregates using AD, PSP and CBD
seeds induction, Lithium treatment was found to reduce the amount of insoluble tau
and p62, and increase LC3-II levels along with the number of autophagic vacuoles
in AD and PSP-seeded cells, however these effects were lower in CBD seeds. An
inhihitor of myo-inositol monophosphatase also demonstrated similar effects (Uddin
et al. Biochem Biophys Res commun 2021). We conclude that different structures of
tau aggregation may exhibit the strain-specific autophagic degradation as well as
the distinct capacity for propagation.

Aside from lithium, several drugs or molecules were shown to reduce tau
aggregates associated with autophagy; these include Trehalose, Rapamycin,
Pimozide, Nitazoxamide, Fisetin, Berberine, Cerium oxide nanoparticles, Bis

(ethylmaltolato) oxidovanadium (IV) (BEOV), and Metformin. In this presentation,

we will further discuss the mechanism and possible clinical use of these modulators.

[Curriculum Vitae]

1989 Graduated from Sapporo Medical College

1989-1991 Junior resident in Sapporo Medical College

1992-1995 Senior resident in Juntendo University School of Medicine

2012 Associate Professor in the Department of prevention,
diagnosis, treatment of
Dementia, Juntendo University School of Medicine

2018 A specially Appointed Professor in the Department of
prevention, diagnosis, treatment of Dementia, Juntendo
University School of Medicine

2019 Director of Tokyo Medical Center for Dementia

$-19-3 Dysfunction of
the autophagy-
endolysosomal system
in ALS and FTD | N

O Shinji Hadano

Department of Molecular Life Sciences, Tokai University
School of Medicine, Japan

Amyotrophic lateral sclerosis (ALS)is a heterogeneous
group of neurodegenerative disease characterized by
progressive motor disturbance due to a selective loss of
upper and lower motor neurons in the brain and spinal
cord. Frontotemporal dementia (FTD)is the second most
common form of pre-senile dementia after Alzheimer's
disease and characterized by changes in social behavior,
personality and loss of language skills due to progressive
damage to the frontal and/or temporal lobes. Although
these disorders have been previously regarded to be
distinct from one another, recent studies have uncovered
that they are the genetically, pathologically and clinically
related spectrum disease, sharing an increasing number
of causative and/or associated genes, such as C9orf72,
TBK1, SQSTM1, TARDBP and OPTN. A complex interplay
of multiple toxicity pathways, including oxidative stress,
endoplasmic reticulum stress, excitotoxicity, mitochondrial
dysfunction, neural inflammation, protein misfolding and
aggregation, dysfunctional intracellular trafficking, and
abnormal RNA processing, is implicated in the ALS-FTD
spectrum. Among such intricated molecular and cellular
mechanisms, the disturbance of homeostatic protein
turnover and degradation in conjunction with dysregulated
intracellular trafficking have recently been highlighted.
They are exclusively mediated by the evolutionarily
conserved proteolytic systems: the ubiquitin-proteasome
system (UPS) and autophagy-endolysosomal system (APELS).
The UPS plays major roles in the selective degradation of
ubiquitinated proteins by the proteasome, while the APELS
is responsible for the lysosome-mediated elimination of
damaged protein aggregates and organelles in cells. In this
symposium, I will give a comprehensive view on the APELS
as well intraneuronal vesicle trafficking and implication of
their dysfunction to the pathogenesis of ALS-FTD spectrum.

[Curriculum Vitae]

Dr. Shinji Hadano completed his doctorate in Biochemistry and
Molecular Biology at University of Tsukuba in 1992. He joined to
the Japan-Canada NeuroGenes International Cooperative Research
Project (JST)between 1996 and 1999 as a Senior Scientist at
University of British Columbia, Canada. He has been appointed as a
director of Research Center for Brain and Nervous Diseases at Tokai
University Graduate School of Medicine since 2010, and a Professor
of Department of Molecular Life Sciences at Tokai University School
of Medicine since 2012. Dr. Hadano pioneered the research area
related to the autophagy-endolysosomal membrane dynamics in
pathogenesis of ALS/motor neuron diseases through a series of
his seminal studies on the identification and characterization of
the ALS2 gene and its gene product since 2001. He also received
Nature Genetics Poster Prize HGM 2000 (Second Place Award) and
Matsumae Shigeyoshi Academic Award in 2015.
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$-19-4 Autophagy dysfunction
in skeletal myopathies:
Inclusion body myositis
and Danon disease <

O Kazuma Sugie

Department of Neurology, Nara Medical University, Japan

Autophagic vacuolar myopathy is a subgroup of muscle diseases
defined as a condition in which autophagic vacuoles are present
as a muscle pathological feature and is caused by abnormality of
autophagy in skeletal muscles. Of these, clinicopathological studies
in Pompe disease is historically most advanced. As such, the causes
of autophagic vacuolar myopathies, except for Pompe disease,
lacked clarity until relatively recently.

Two novel categories have since been recognized: 1) Rimmed
vacuolar myopathy that inclusion body myositis (IBM)is classified
into as a representative disease, 2) AVSF myopathy that Danon
disease is classified into as a representative disease: This subtype is
characterized by the presence of unique autophagic vacuoles with
sarcolemmal features (AVSF).

First, IBM is the most common idiopathic inflammatory myopathy
(IIM) among older persons aged 50 and above. The patients
show refractory slowly progressive muscular weakness in the
extremities. While IBM is classified into IIM, it shares aspects of
muscle "degenerative diseases'’. In fact, many autophagic vacuoles
called rimmed vacuoles are present in muscle cells in IBM. Rimmed
vacuoles had deposition of Alzheimer's disease (AD)-related
proteins such as amyloid beta and phosphorylated tau, suggesting
homology between IBM and AD.

Next, Danon disease shows X-linked dominant inheritance associated
with primary deficiency of lysosomal-associated membrane protein
2. Danon disease demonstrates lethal hypertrophic cardiomyopathy,
myopathy, and mental retardation in males, whereas
cardiomyopathy in females. Autophagic vacuoles observed in Danon
disease (AVSF) were considerably specific, because almost all
sarcolemmal proteins including dystrophin and AChE activities are
observed in the vacuolar membrane. The pathomechanism of Danon
disease is considered to be caused by abnormality of autophagy
resulting from primary lysosomal dysfunction.

[Curriculum Vitae]

Education

1995 MD, Nara Medical University

1997-2001  PhD, Graduate School of Medicine, Nara Medical University

Professional experiences

1995-1997  Resident, Dept of Neurology, Nara Medical University

2001-2003  Research fellow, Dept of Neuromuscular Research, National
Center of Neurology and Psychiatry

2003-2004  Assistant Head Physician, Dept of Neurology, Rinku General
Medical Center

2004-2005  Assistant Professor, Dept of Neurology, Nara Medical University

2006-2014  Lecturer, Dept of Neurology, Nara Medical University

2014-2017  Associate Professor, Dept of Neurology, Nara Medical University

2017-Present Professor and Chair, Dept of Neurology, Nara Medical University
Vice Director, Stroke Center, Nara Medical University

Awards

2007 Kanae Foundation for the Promotion of Medical Science
2015 World Muscle Society Congress Fellowship

2019 SENSHIN Medical Research Foundation

2019 Bristol-Myers Squibb Grant
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Innovation of non-invasive brain
stimulation

Chairs : Yasuo Terao
Department of Medical Physiology, Kyorin
University

Masashi Hamada
the University of Tokyo Hospital

< Objective>

Many types of non-invasive brain stimulation (NIBS)
are able to alter the functioning of the brain beyond the
time of stimulation, offering potential for therapeutic
use in neurological and psychiatric disorders. This
symposium focuses on recent advance and innovation of
NIBS techniques. These include a brand-new technique,
such as temoral interference stimulation and transranial
ultrasound stimulation, as well as clinical application on
NIBS in Parkinson disease, depression, and stroke.

®1E | HAERR R EER R

$-20-1 Non-invasive temporal

interference electrical
deep brain stimulation

. 1,2,
O Nir Grossman'**

Tmperial College London, UK, “UK Dementia Research
Institute, UK, *Massachusetts Institute of Technology, UK

Temporal interference (TI)is a strategy for non-
invasive steerable stimulation of neurons deep in the
brain using multiple kHz-range electric fields with a
difference frequency within the range of neural activity.
We first validated the TI stimulation in mice using
electrophysiological recording and c-Fos imaging. We
demonstrated that TI stimulation could selectively
mediate activation in deep neural structures of the mice, ie.,
the hippocampus, without the overlying cortical neurons.
We then validated the TI stimulation in a healthy human
cohort using functional magnetic resonance imaging
(fMRI). We demonstrated that TI stimulation could non-
invasively and focally modulate the human hippocampal
activity underpinning the encoding of memories. Given
the importance of the hippocampus in a myriad of brain
functions (including learning and memory, and emotional
behaviour) and its central role in the most common brain
disorders (including Alzheimer's disease, depression,
epilepsy, and schizophrenia), the prospective translational
impacts of this work are substantial.

[Curriculum Vitae]

Current Position:
Lecturer (Assistant Professor)
Oct 2017- present
Imperial College London (ICL), UK
Massachussetts Institute of Technology's (MIT), USA (affiliation)
Founding Fellow, UK Dementia Research Institute (UK-DRI)
Oct 2017- present
Education:
PhD Neuroscience 2006 - 2010 ICL, UK
MSc Electromagnetic Engineering
2004 - 2005 Hamburg University of Technology, Germany
BSc Physics 2000- 2003 Israel Institute of Technology (Technion),
Israel

Postdoc training:

Wellcome Trust Fellow

Christofer Toumazou, ICL, UK 2015-2017  John Rothwell, University College London

Hospital, UK

Ed Boyden, MIT, USA 2012-2015  Alvaro Pascual-Leone, Harvard University, USA

Biotechnology and Biological Sciences Research Council (BBSRC) Enterprise Fellow
2010-2012 ICL, UK

Key publications

S. R. Schreglmann, -+, N. Grossman. “Non-invasive Suppression of Essential Tremor via Phase-
Locked Disruption of its Temporal Coherence.” Nature Communications, 12.1 (2021): 1-15.
N. Grossman "Modulation without surgical intervention.” Science 361.6401 (2018): 461-462.
N. Grossman, et al., “Noninvasive deep brain stimulation via delivery of temporally interfering
electric fields.” Cell 169.6 (2017): 1029-1041.

N. Grossman, et al., “Multi-site optical excitation using ChR2 and micro-LED array.” J. Neural
Eng. 7 (2010): 16004.
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S-20-2 Transcranial
ultrasound stimulation
(TUS) and its clinical
application

O Yoshikazu Ugawa

Department of Human Neurophysiology, Japan

Transcranial ultrasound stimulation (TUS)is a newly
developed non-invasive brain stimulation method in
humans. Its effect is not the same as TMS (immediate
activation of neurons) but may be mainly small modulation
of neuronal activities. In this presentation, I will describe a
few characters of TUS separately.

Mechanism of action: One plausible mechanism is as
follows; Mechanical oscillation indued by TUS activates
mechano-receptor which activates astrocytes, and
astrocytes modulate neuronal activities. The onset of its
effect in the order of second, not ms. It can modulate some
deep brain structures in contrast to TMS which activates
only superficial structures.

Safety issue: The temperature increment simulation
during stimulation should be done using an individual
neuroimages to escape neuronal damages due to very high
temperature.

Several examples in human experiment: TUS over
primary motor cortex (M1) suppressed MEPs elicited by
TMS over the same M1 without any changes in SICI and
ICF. During TUS of the thalamus, the median nerve SPEs
was modulated as compared with the baseline SEPs. In
Parkinson disease (PD) model monkeys, TUS of the basal
ganglia (BG) improved motor symptoms in association
with normalization of the BG oscillations. Theta burst TUS
bidirectionally modulated M1 like the theta burst TMS.
Our experiments: The effects of TUS depend on the
stimulation depth. Evan the TUS probe was fixed over
M1, the effect elicited by TUS at some depth was gone
when the stimulation was targeted to the shallower or
deeper structures. We should be carefully set the depth of
stimulation in TUS experiments.

[Curriculum Vitae]
BRIEF CHRONOLOGY OF EMPLOYMENT:

2007 - 2018 Professor and Director Department of Neurology,
Fukushima Medical University
2018 - 2020 Professor and Director Department of Neuro-

Regeneration, Fukushima Medical University
2020 - present  Professor and Director Department of Human
Neurophysiology, Fukushima Medical University
MAIN SOCIETY MEMBERSHIPS:
Internal Federation of Clinical Neurophysiology (IFCN)
present
International Movement Disorder Society, 1994 - present
World Federation of Neurology 1980 - present
Japanese Society of Neurology 1980 - present
Japanese Society of Clinical Neurophysiology, 1995 - present

1983 -

RESEARCH INTERESTS:

Human motor control and its disorders

Voluntary movement and involuntary movement

Applications of clinical neurophysiology (including EMG, MEG,
EEG, evoked potentials, and transcranial magnetic stimulation) and
neuroimaging (including PET and fMRI)in clinical neurology.

S-20-3 Repetitive transcranial
magnetic stimulation
(rTMS) for depression
in Parkinson's disease

O Shinsuke Kito'?

"National Center of Neurology and Psychiatry, Japan, *Jikei
University School of Medicine, Japan

Parkinson's disease (PD)is considered a movement disorder
but includes motor and non-motor symptoms such as
depression, anxiety, psychosis, and cognitive impairment,
disabling long-term motor symptoms. Depression is the
most common condition in PD and likely results from a
complex interaction of bio-psycho-social factors. Biologically,
depressed PD may be related to dysfunction in the prefrontal-
striatal-thalamic-limbic networks similar to major depressive
disorder. To date, there are antidepressant medication,
cognitive-behavioral therapy, repetitive transcranial magnetic
stimulation (rTMS), and electroconvulsive therapy for the
treatment of depression in PD. This symposium is focused
on rTMS. Articles were searched on the PubMed database
from 2017 to 2021 (recent 5 years). The following keywords
were used: Parkinson's disease, depression, and repetitive
transcranial magnetic stimulation. A total of 43 publications
were identified through the database. Six of these publications
were a meta-analysis of effectiveness of rTMS in patients
with depression in PD. Four meta-analyses of them indicated
that rTMS might have a significant positive effect on
depression in PD, but two studies reported no significant
therapeutic effects. These inconsistent results may come from
the heterogeneity of studies, small sample size, and different
r'TMS protocols. However, several meta-analyses showed that
high-frequency rTMS over the left dorsolateral prefrontal
cortex (DLPFC) was effective in patients with depressed PD,
suggesting that high-frequency and DLPFC may be optimal.
In neuropsychiatric disorders, rTMS has been approved for
the treatment of major depressive disorder and its parameters
are much higher in stimulation intensity and the number of
pulses/treatment days than those of depressed PD. Therefore,
to test whether rTMS over the left DLPFC is effective and
safe in the treatment of depression in PD, further well-
designed studies with the optimal rTMS protocols are needed.

[Curriculum Vitae]

Shinsuke Kito, M.D., Ph.D., a psychiatrist, is a Director of Psychiatry
and also a Director of Clinical Psychology at National Center
Hospital, National Center of Neurology and Psychiatry (NCNP)
in Japan. He graduated from Iwate Medical University where
he received an M.D. in 1999, and obtained a Ph.D. from Kyorin
University School of Medicine in 2007. He became an Associate
Professor of Psychiatry, Jikei University School of Medicine in 2017.
He has served as a Director of Neuromodulation Therapy and
Research Center at National Center Hospital, National Center of
Neurology and Psychiatry, and a Visiting Professor of Psychiatry,
Jikei University School of Medicine since 2021.

His research has primarily been focused on neuromodulation
therapy such as repetitive transcranial magnetic stimulation (rTMS),
theta burst stimulation (TBS), and magnetic seizure therapy (MST).
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S-20-4 Neo-rehabilitation
for Stroke: Gait

i
Reconstruction -
using Closed-Loop alf ‘
Stimulation

O Tatsuya Mima

The Graduate School of Core Ethics and Frontier Sciences,
Ritsumeikan University, Japan

We are currently working on the research and development of novel
rehabilitation methods (neo-rehabilitation) using non-invasive brain
stimulation (NIBS), targeting gait disorders caused by central nervous
system disorders such as stroke.

A characteristic feature of stroke-induced gait disorder is that hip
and knee flexion and ankle dorsiflexion of the affected lower limb
are decreased during the swing phase of gait. Previous studies using
electroencephalography (EEG) and near infrared spectroscopy (NIRS)
have suggested that this pattern of impairment is related to impaired
cortical gait control.

In this study, we focused on the Central Pattern Generator (CPG)
of gait, and developed a closed-loop method to synchronize the CPG
with the NIBS. Since it is clinically difficult to accurately detect the
gait-related brain activity during natural walking, we measured the
rhythm of walking itself as a proxy index using a foot switch. Using
this temporal information, we designed a system in which a peak of the
anodal stimulation of the transcranial direct current stimulator (tDCS)
with a sinusoidal waveform matched to the start of the swing phase of
the gait cycle of the affected leg. This method successfully improved
the walking performance, especially the walking speed, of chronic
stroke patients.

In this presentation, we will introduce the current status of this
research and discuss its tentative physiological mechanism.

*Kitatani R, Koganemaru S, Maeda A, Mikami Y, Matsuhashi M, Mima
T, Yamada S. (2020) Gait-synchronized oscillatory brain stimulation
modulates common neural drives to ankle muscles in patients
after stroke: a pilot study. Neurosci Res 156 : 256-264. doi: 10.1016/
jneures.2019.11.001.

*Koganemaru S, Kitatani R, Fukushima-Maeda A, Mikami Y, Okita Y,
Matsuhashi M, Ohata K, Kansaku K, Mima T. (2019) Gait-synchronized
rhythmic brain stimulation improves post-stroke gait disturbance: a pilot
study. Stroke 50 (11):3205-12. doi: /10.1161/STROKEAHA.119.025354.

[Curriculum Vitae]

Tatsuya Mima, M.D., Ph.D. is a neuroscientist, sociologist and
qualified neurologist.

He graduated from Kyoto University School of Medicine in 1990
and received PhD (Brain Pathophysiology)from Kyoto University
Graduate School of Medicine in 1997. After several years of
research under Prof. Mark Hallett in NINDS, National Institutes
of Health, USA, he served as Associate Professor of Human Brain
Research Center, Kyoto University Graduate School of Medicine
and currently (from 2015)Professor in The Graduate School of
Core Ethics and Frontier Sciences, Ritsumeikan University, leading
multidisciplinary research. He also has clinical appointments in
Kyoto University Hospital and Murata Hospital.

His publication lists can be found at researchmap.
http://researchmap. jp/tatsuyamima/?lang=english
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MSDFHIG TP R B E AT IS B TH Do AFETHMSHIE
TR & U CRETRSH D3 A i SEAE W ik & 72 5 7225,
EOEF ZRINT 5 IR R DA THR L £ L Dlife event®
ZRLUNEECTRIMA TR TRVWIT RV, SHO Y ¥
RI 7 LAIMSOMPLER 2 ZE T 512H 72 0 LT Mm%
ZHMEA SREMIZERZEZHME Lz,

$-22-1 {ERHEERICIRIL
D [REFHEFD S
dlcrelapsing MS &
progressive MSODJRRE]
EAEER

Omm R
RS B AR A B AR R BB KR B v
FRAMIEREFH T LY ¥ —

TR Jean-Martin Charcot (1825-1893) WAKRZ FRLZEHEZKLT
W,

"We should think of arthritis as a tree whose main branches are gout, rheumatism,
certain migraines, skin rashes, etc. On the other hand, the neurological tree
has for its branches neurasthenia, hysteria, epilepsy, all the types of mental
conditions, progressive paralysis, gait ataxia, etc. The two trees live side by side;
they communicate through their roots and they interrelate so closely that one
may wonder if the two are not the same tree. If you understand this concept,
you will appreciate what occurs in most neurological conditions; without this
understanding, you will be lost." (Charcot, 6 Dec. 1887. Goetz CG. Charcot the
clinician: the Tuesday lessons. New York: Raven 1987.)

SRMEALE (MS) &AL RE% (NMOSD) AR KM A iRAiRR O H
CHRBENRIRTH 5. 20044F, 20054F, aquaporin-4 (AQP4) HitkdFRIZL Y,
NMOSDZ% IEREIC B 5 C LA gL & D, MSENMOSD D5 R 13 K
WIZHEA 72, ARFRTIRMS TR 0% IS, NMOSD TR o9 i
PHETETH S,

MSEHIBAREINL Y TF Y Fadf b3F—=THH, NMOSDI
AQP4Z BEIHEAT AT A MUt MHEESRAT A bud A b3S —
(AQP4-opathy) TH 5. M#HE R Y TH & LTUIHL, &SI
F5IET, WHRBOIIENE LML - BEREENOMTTHIENT
& 5. —~ &k &, MSENMOSD THIRAGEN & LT 2 5 BHI% X mode
of action?" % 2#HATH 5720, MSENMOSD DT 13 % b2y g A
BELTWAZLRIEETHA. ED L) BRERE  progressive MSO
BICEETH A0, JUE, WRTHINBHEIEA TS,

WA, RIFMALSO BREET- & L TCort72% TBK binding kinase 173 ¥, H
WGl Sautophagy lZ 55 2 0 FASHE ShTwa, REHREICHEL
PR TRENEG = -0 Y RRETIOTHA ) D? RIZN L HEN W
b1 T4\ progressive MSOREE % 2 51, COMIIK & LBIFICR 5.

Charcotic & & [H#E Y A7 A LRI Y A 7 L ORI R b A & 7
5ol ayeT Mg, I0FEORZRT, ZOME I TIEN) THA.
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NMOEA A RS54 HMERER), HAHRREYR TE8, MSBEEI IL—T&
B3R), Bru@agRya GT#8), BANRZE REE, BME), BAMRRIEYR
EFE8), BAYZ 2L —Y 3 VERREFR TE8)

<SERE> MSZF U E Ul R iR REBDEFIZREMRZToCHIERT, U
2V by KZEColonna#iR & DHBARN S, [R] [CHIT B [RED RT L LR
AT LERID BIENREEE] Z B8 U TH W F I ((KRIIREH: J Neurol Neurosurg
Psychiatry 2017:88:137-145, Annals of Neurology 2016;79 (4):605-624, Ann
Neurol 2013;73:65, Brain 2014;137:520, Neurology 2009;73:1628)
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L35S PR S T

2 RYEMALAE (multiple sclerosis; MS) &, Z2HIK - BRI
ZRMERBE TS, BERAHO P RARERBEEETDH
bo FDEL BHREMI (relapse-remitting; RR) MSTIE
SE Ly EFRHETIXI0MEBITIIR PR, &R TIIR8EI A
3 LT BFRICA U S #E1T (progression independent of
relapse activites; PIRA) %% % “kE#EATH (secondary
progressive; SP)YMS~EAT L. % < 13405% M8 THRATHHE. 50
U THARAE, 60 CHBFEINE 2D A TPHEINI0
ST AL MEIN TS, FERAWZ i E T 50 8E
FRDWIIED S, A2 NOMSHERIZIZZRED D 5 &
&SN MSOARZIITHRICER LIWHED D 254 < —
A—FINFTHEIN TSRV, LASIC, EREMWICMS
DOHFTEWZ D P RBEN, DEFREIRNWT &, 2) Bk
FEEDE[LD W &, 3)MRIDIGHENRD S nwZ &
D4 THi729 . no evidence of disease activities (NEDA)
DVEHT =N E LTERITIONDBICE S22 BFET— NV DE
BRI LTS BENTRVWEORRIBR SN S, H
BVIidE 72, HHRRBPMRI EO [BEE | 7% 2 T2HE 5
MHEEILT L RYPHEMHBENS S 2w LS
NTWwb, HEBHIFE (disease-modifying drugs; DMDs) @
IR DIEA D — )Ty MATHES Bl UV INIE (progressive
multifocal leukoencephalopathy; PML) 24 & h % A
EURED ED SN, MSIHEBEIZY A2 RXEA 7 4 v b & iRilEiL
FTHERLMPMLERD SN B 7 2 — X2dh b AT,
MSHEBEDMPL Z KT 5 =D IH M R T HEAS RT3
BAAL = —=1C00WTIRIEDAMAZ I T 50
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BEICHRIEZ 0T VEIRNKERRDE IVIg) 3RBE I
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¥ & B AR EE TN 2 ot 7 7 v A TR
SNz BRBEZE, AW rBA. MR & EaRIR g
W72 LB RELMMETH D, MSOMIED S 558 i f#1]
(time window for treatment) DEFIIEMTFHEZLELT S
BEREHTH L, LzAH>T BEKFADITAL TARY T
R RBEEEZZE L. wE LI T O nHEIR Z shared
decision makingZ {7\, RMH %R TR DAV, TDIE
PN GTELE LT, OMSOTHEARNFOLMEZIEL 72
RFGRIN, ORI BE R AR O L EMS B AT - HE -
BFRIERERIA TARY M TH LD, BRAGLOAHIEC
Bb o3, BRoFKEitMozoo7vareryaryr7y
2T, BROREMEZE L EEER. O, 7.
e AN REANG, REFmL SHREEE (S FIv o a
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AIBTIEHAESRE DL FE MM ALAE (multiple sclerosis. MS) #5%
BASHEAMEHWREE o lze SROSZIVITAHZETS
KOBBAOFHPYUET S LS TVEA, HHEEDR
PITHEE, BHEH OV 27, AN RMifEiz & f 4 %
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Frontiers of Gene and Cell Therapy

Chairs : Shin-ichi Muramatsu
Jichi Medical University

Yohei Okada
Aichi Medical University, Department of
Neurology

< Objective>

Gene therapy and cell therapy are expected to be disease-
modifying therapy for intractable neurological diseases.
In this symposium, we will focus on Parkinson's disease,
for which there is a long history of research and clinical
studies of these novel therapies that have been already
started. In gene therapy, we will introduce recent
advances on adeno-associated viral vectors and clinical
studies in Japan and the US. We will discuss the benefits
and potential risks of gene delivery into the putamen. In
cell therapy, we will report the basic research on disease
modeling. and drug development using iPS cells and the
latest status on the clinical study of cell transplantation
for advanced Parkinson's disease.

S-24-1 Safety and clinical
outcomes from the PD
1101 trial of AADC
gene therapy for
Parkinson's disease

O Chadwick Christine', Mark Richardson?,
Amber Van Larr®, Grace Liang4,
Andreas Meier’, Krystof Bankiewicz’,
Paul Larson’

"University of California San Francisco, USA,
*Massachusetts General Hospital, *University of Pittshurgh
Medical Center, ‘Neurocrine Biosciences, *Voyager
Therapeutics, °Ohio State University, ‘University of
Arizona

Objective: To present 3-year data from the PD-1101 trial of VY-AADCO1 for
advanced Parkinson's disease (PD) with motor fluctuations. In this phase 1b
open-label trial, we investigated targeted putaminal delivery of this AAV2
gene therapy encoding human aromatic L-amino acid decarboxylase (AADC).
Methods: Fifteen participants (3 cohorts of 5) received VY-AADCO1 bilaterally
co-administered with gadoteridol to the putamen using intra-operative MRI-
guidance to visualize the anatomic spread of the infusate. Cohort 1 received <
75 x 10" vg: cohort 2 received <15 x 10“ vg, and cohort 3 received <47 x
10” vg. "F-Dopa brain PET at baseline and 6 months post-procedure assessed
enzyme activity. Standard assessments measured clinical outcomes, changes,
from baseline to are reported.

Results: No serious adverse events attributed to VY-AADCO1 were reported.
All 4 non-drug-related SAEs (atrial fibrillation and pulmonary embolism in
one participant and two small intestinal obstructions in another participant)
resolved. Cohorts 1, 2 and 3, showed corresponding PET increases in enzyme
activity of 13%, 56%, and 79% at 6 months. At 3 years, requirements for PD
medications were reduced in cohorts 2 and 3 by 21% and 30%, respectively.
Standard measures of motor function (PD diary and Unified Parkinson's
disease rating scale off and on medication scores) as well as global impressions
of improvement and quality of life were stable or improved compared with
baseline at 12, 24 and 36 months after gene therapy.

Conclusion: In this phase 1 study in advanced PD, the administration of AADC
gene therapy was well tolerated and PET imaging showed dose dependent
increases in gene expression. Three years after administration, participants in
all cohorts showed stable or improved motor function and quality of life. These
findings are encouraging and support further investigation of this treatment.

[Curriculum Vitae]

Dr Chad Christine completed his medical degree with honors
in research at Cornell Medical College in 1991. He completed
Neurology Residency at the University of California, San Francisco
(UCSF)in 1995 and then conducted a research fellowship in in
synaptic plasticity until 1999.

Since then, as a neurology faculty member at UCSF, he has
developed far ranging interests in Parkinson’s disease (PD). His
research interests include: 1)discovery of the risk factors for PD 2)
identification of factors that affect PD progression, and 3)improving
PD treatments.

Dr. Christine’s research has included participation in both medical
and surgical treatment studies. Since 2004, has been a site
investigator in a several phase 1 and one phase 2 studies of gene
therapy study for advanced Parkinson’s disease which utilized the
gene for amino acid decarboxylase, the enzyme which converts
levodopa into dopamine.
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S-24-2 Recent advances in
AAV gene therapy

O Shin-ichi Muramatsu"”

"Division of Neurological Gene Therapy, Center for Open
Innovation, Jichi Medical University, Japan, *Center for
Gene and Cell Therapy, The Institute of Medical Science,
The University of Tokyo, Japan

Adeno-associated virus (AAV) vectors transduce neurons
efficiently and express therapeutic genes for the long
term. The application of AAV vectors has led to the
rapid development of gene therapy for neurological
diseases. Beneficial results have been reported in
Parkinson's disease and aromatic L-amino acid deficiency
by stereotaxic infusion of the vectors into the brain. An
AAV9 vector, which can cross the blood-brain barrier
and deliver a therapeutic gene to spinal motor neurons,
has been approved in Japan, the U.S. and Europe as a
gene therapy product for the treatment of pediatric spinal
muscular atrophy type 1. We are planning clinical trials
for sporadic amyotrophic lateral sclerosis, Parkinson's
disease, and spinocerebellar ataxia type 1. Research on
the development of gene therapy for Alzheimer's disease
and epilepsy is progressing. Novel AAV vectors are being
created by the bioengineering process including rational
design of the viral capsids and directed evolution.

[Curriculum Vitae]

Dr. Shin-ichi Muramatsu is currently a Professor of Neurological
Gene Therapy at Jichi Medical University (JMU)in Japan. He is

also a Visiting Professor of Center for Gene & Cell Therapy at The
Institute of Medical Science, The University of Tokyo. He received
his M.D. and Ph.D. from JMU. He was a visiting associate at the NIH
in the USA from 1995 to 1997. His research interest is gene and cell
therapies for neurological diseases. Using adeno-associated virus
(AAV)vectors, his group has been developing gene therapies for
Parkinson’s disease (PD), Alzheimer’s disease, amyotrophic lateral
sclerosis, spinocerebellar ataxia, and epilepsy. His expertise has
contributed to a clinical trial of gene therapy for AADC deficiency
in both Taiwan and Japan. He received the Award for Excellent
Research (2001) and the TAKARA Bio Award (201 1) from the Japan
Society of Gene Therapy. He is one of the founding members of
Gene Therapy Research Institution Co., Ltd.

$-24-3 Disease modeling and
drug development for
Parkinson's disease
using iPS cells

O Wado Akamatsu

Center for Genomic and Regenerative Medicine,Juntendo
University, Japan

iPS cells are a helpful tool for the analysis of
neurodegenerative diseases. We have built and analyzed
a library of iPS cells derived from hundreds of patients
with sporadic and familial Parkinson's disease. We
have also established a method to detect phenotypes in
dopaminergic neurons on a small scale. Using this method,
we have identified several drugs that can correct cellular
dysfunctions and restore cellular vulnerability in familial
Parkinson's disease PARK2 with abnormal mitochondrial
clearance. As these drugs improved the Drosophila model's
phenotype and improved the pathological phenotype of
some of the iPS cells from sporadic cases, these results
suggest that some of the sporadic cases may develop
Parkinson's disease by a similar mechanism as the familial
cases. Drug discovery using iPS cells derived from familial
cases may lead to novel therapeutic agents for sporadic
cases. Furthermore, we have confirmed that there is
diversity in cell phenotype in iPS cells as well as the
clinical course of each case. In this session, I would like to
present some of these results.

[Curriculum Vitae)

Education:
1988-1994 Keio University, School of Medicine (M.D.)
1994-1998 Keio University, School of Medicine (Ph.D.)

Research Appointment:

2001-2003 Research Associate, Keio University, School of
Medicine

2004-2007 Post-doctoral researcher, University of Toronto

2007-2010 Research Associate, Keio University, School of
Medicine

2010-2014 Assistant Professor, Keio University, School of
Medicine

2014-2019 Project Professor, Juntendo University

2019-Current  Professor, Juntendo University
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S-24-4 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 fragments and 2)sorting DA progenitor cells using
a floor plate marker, CORIN. The grafted CORIN+ cells
survived well and functioned as midbrain DA neurons in
the 6-OHDA-lesioned rats, and showed the 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.
Furthermore, regarding safety, cells sorted by CORIN did
not form any tumors in the brains for at least two years.
Based on these results, we have started a clinical trial to
treat PD patients at Kyoto University Hospital in Kyoto,
Japan, in 2018. The trial evaluates the safety and efficacy
of transplanting human iPS cell-derived DA progenitors
into PD patients' putamen. We implant approximately 5
million cells into every 7 patients and observe for 2 years.
By showing the outline of our trial, I will discuss the next
steps to treat Parkinson's disease.

[Curriculum Vitae]

Jun Takahashi is a professor and 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. In 2012,
he became a full professor at CiRA, pursuing stem cell therapies for
Parkinson’s disease 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 Parkinson’s disease using iPS cells in
2018.
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1990F BERIPAFEFEEE

1990 BREZRBAZEFEITHEE (WH)

1992 KPR TFHREAR
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1999 KREA VT« 7FA¥UY—FTJx0—

20025 EEEHEDAFEITF (EFEARS)

2005 BHAEBEARMERFFIERE MR SR FHEARD

2005% EEFERZPAZHIHEN (EFHMATZ)

2006F EEZDAFEHIHELN (ZEFHZ)

20074 BAEE AR ETFTFTEERT

2010 REMBREFERt VY — - FPHRERE

2013 RFEEREREEREYY— -HRLER

2014F BEERAZEREREYI— EAE - REEhRR 28

20155 [EEEAR - BZEPAR 208 - 2FER

20204 giﬁgﬁﬁ%%k EIrE - RERNR TV Y — KRR

20215 BEMNRFERFAA EIFEY - #EERAREYI— RkER
IREER - SRR

$-27-3 DMT BHUICEH (T B 584D
EEHREZRATEEI N DAI D
BIOERE EFFPRRE

Wi Ak

#a & tt Splink

7 I a4 FAERIHEAducanumab H3WE4E6 HIICKRIEIFDA (12
Sl SRR S N7z BUE b BB O BEABHTH O FR R E)s
b TEBY ., AFTHHEBAEIRDE (DMT) FEI~OWFE
BOBHIEH T > TwD, EFEKRTDMT ZitifT3 272012
. WEIRB OO BB E L T2 AT
LD LIETH Do ST THRNITEBIRICBT 5IH
FEIERHE B A HF5E IS E AT b T & 7225, T H B
MRI (& Z O EERYE L PR S FRICIERAHOMRI
P T H 5 TATENT BT RAE R IR EBHIC T 5%
{ DERMTEA AT b N T & J2o WMAE. MRI 7% EOWi{%2

HAric AT ange (AD Bz iia 35 2 & T WRIRBIEE
A7) W BB OB T 2SN HELODODH S,
AT Hihi 2 IS H L7=MRI Wi RS 7 a7 5 Ak, 3
13 2 FEEROR KT & . FRIC X % BIRE O ZWRH
DI LB L KB RS W ZBUTE 3 2 Hilr & 7 2 JihsH
FEND, AHTIZEREICHITEDMT EBD7-00H
MM L2 BTy SRR —Bh & 2 Y 15 B SRA0E I R
BB B AT IGHOENA B ZEF L. O RsEE
EEWR LoD ROREL L ELT L,

(B&FE]

BREEZADEFIERES,. MRt F—IT VAN, FHE ELRFHT

by FE—ILR, EREVRZICHI2HHEFE. TSVIEANRIL, AF
D WEAR R I A Y MEICHESE RIEDRERE & DRI E L) S RIARZ T,
ZOFREFRRERE VAR ZRE, D%, PAUAICRYYUIVND—
VCIZTEIR (Entrepreneur in Residence) Z#&T. 201781 BICHARH
Splink 5837, AREUHZICEE, F— b Y AKFREXFER (MBA)ET.
20195 & W B L F AR L RERIZ R £ > 9 —DEERRE CRE.

2005 BEERIBALELE FE HASHF-—I VX At

20104 Keyence Corporation of AmericalC &)

2015 #HASHF—I VX BE. ERICFE

20165 ?Lé\EIVC'C‘ EiR (Entrepreneur in Residence) & U TRIZE#(RRS
0

2017%F KEY— bIYZAXRFEREXRFRET (MBA) KR4 SplinksRiL.
RERICRAE

2017%F ##BE ICTA /R=YaVAFvLrITOTS L
(I-Challenge !)

2019 BEIUMRBEFEAFTIRILF— - ERFITHREHFEEE (NEDO) .
THRBAREIR 9 — 7 v IR (STS)

2020 EBEHEHE ERRNVF v— - b—I LY iR— h5% (MEDISO)
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FERDBERIEIRICIET L T VY NA < —IRBWN. JEREBN L
HiEg 2 £ 30% NI OREED S 5 Z L BB SR Tw b, MoK
7 I FERBBMEEROBRBR T, LBOERBENIC L 28 AN
MR ENTD, N F—H =L BHEET, RIXD30%RED
7304 FEEOARME L TRETRRWEAIHMAATRTH
el ldbirol, TORD, REDHT I UL FHEEIZL 5%
BTk, 7304 FPETE 34 F~—A—CThH7 I 04

FRBOFAEE MR L BREDOAIHAANSN TS, DX
D G EEIR T T 256 003, B 2R 5 2 %8R
T5720IC. 7IuS FHRHOMREILEHE L5,

7304 FPETIEF & LCHIEHINTHHENTEY ., BHFELAN
WCILLK W RAAT 27201203, BA (BRNEEORA) . Hidk. @
WOENZEhOBEBTHEIEALZNALENH D, 7I04 FPET
WIEFERA A K54 V12 - Ty ik Wi OB BT &
NTWbo F7MRARIACKE A AR 2 BRAE MR OHE b
BETH Do B D R I TAEH R M B 1L A3,
WARBRICED 2B LY 7D, HEOHNAL FI4 ¥
. EBIBMSE LI OBKER 2 R E LT Y, RERmRE
EHEIRANCTH 5o BEBMBEEL R E LRBEREIKRESNSC
LichuE, 7304 FPETOMBERILO —RE T (B RHIREE
BHINMCEDDL) LN T4 Y OUENLEE R 5,

Aducanumab S ERRIGA A GRABEGEREOBATHIH) O
LHGESLEE Sh/zds, 73Iaf FPETCHMESNAMANT I 1
A FERZRD S5 L0 HREBHRICOVTIERD bz,
WA7 I u4 FEROBD 2 ZBINICHRTE 2 HBEEBET I
A FPETICR O N Tw 225, HHAMROHEIZT I v 4 FPETH
BOWENEOBEHENTH S, DMTICB I 2EHMEEZ LD L)
CEHMIiT 200, A 57V —OBEPLETDH b,

W7 3 a4 FRBOAIHEELHERR BRI E 2 RFE L AT 720
2y AL A~ —h =R, HERE y FTHEI ED LN TV S
M4+ 2= —bEghi7u—%, ERECEEREE S
LU THET 2 LEND 5, BIEEY R RBESREOREEED S
LTADNA F=— A —BikR (ATNGE) OB 2 A HGE0E T h
%

(B%FE]

1985F REFPAZEZEPERE, REBAAPEAFIENF
1986%F WRHFEAEBRL VI —AE - @ENRIENH
1990F RRERBEANMESHFFINY b O VEARFIMEREES
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J-TRC - PAD-TRACKHFZ” =04 RPETI7”. H19-25GEEESEE Y
S04 RAA=—IVIHRAMR, 7ZIOA RA X—IVTHEEFRAA RS
AVI—F VT TIN—TER,

$-27-5 DMTHIBERICBEINE

E{RFTR & Z DX
OBA FHH
SRR AP
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7 IuA N B4R Y (amyloid-related imaging
abnormalities; ARTA) 2SI E RIS T 5 2 & H5RE
TdH %, Crenezumab® & 1bAHIFRER TIXARIA-EFE B SR 3 8l
22 T TEH®HTING TH - 72 Bapineuzumab® 55 3FHER IR
AR TIEEAEDI0% THIZE S, ARIA-ERIIE7 I uAf F
PETTOT I v FOYFELBRD. B 5 7 O,
FEM LA L Cw/zo ARIAE (& Apo Eedbptk. BHE. %
SRR ELLTwEHEIN TV S,

202146 . FDAlZaducanumab® 7 VY N4 < — 5 I hf 3
520 OIFRRE (Engage, Emerge) D% b L \KETH
PR % ARGR L 720 i ikER D ARTA-ED S8 3R1210 mg /Kg
BERETH%TH Y. T0E S BMHERD 5 VIFEMICE &
FHLLTHMENKS, PLABHUAD G5 2 MO NRRE
LT I a4 FILEIE (CAA) BHERIED M SN TV 5,
CAABMEZIEIZCAADBEH THRICHEA SN D HAYUEANR
RIBICB 53 %A%, BRREIR, WA RASARIA & L5 L,
Apo EcdbptE#H 2L W EOBW LD 5. BEHB T
EANRDONIEECAADHENBLE I NTBE Y. AP RII~
PRl S N2 @ FECME . A PR 3 5 805 53 e S
NTWw5b, ARIAIZDOWTH., ZOHENT I u{ FPETT
O7Iuf FRSRELHET S L5, HUORERT
PHEE S NS,

ARIAIZIZARIA-E (edema) & ARIA-H (hemorrhage) 7%
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Wy WA EDRAE % Do HEHEL EOARIA T 5
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The future of neuromuscular disease
registries-The advent of disease-
modifying therapy and patient
involvement

Chairs : Eri Hirasawa
Department of Neurology Graduate School
of Medicine, Juntendo University

Masanori Takahashi
Osaka University Graduate School of
Medicine

< Objective>

Disease registries that accumulate clinical information
on patients play an essential role in the therapeutic
development for rare diseases, including neuromuscular
diseases. Disease registries have played an indispensable
role in facilitating patient recruitment for clinical trials,
accelerating research of new therapies, and providing such
information to patients. In recent years, disease-modifying
therapy has been developed for several neuromuscular
diseases, including Duchenne muscular dystrophy
and spinal muscular atrophy. Some have received an
accelerated approval with conditional authorization,
necessitating a measure to collect accurate clinical data.
At the same time, active patients involvement is also
needed to ensure that the research or therapy is beneficial
to the patients themselves. In this symposium, we would
like to discuss the future of rare disease registries in the
current changing context.

$-28-1 Clinical innovation
network and registry
of mucular dystrophy
(REMUDY)

(O Harumasa Nakamura

Department of Clinical Research Support Clinical Research
& Education Promotion Division, National Center Hospital
National Center of Neurology and Psychiatry, Japan

Real-world evidence is derived from Real-world data
(RWD), and can inform drug/device development,
research on outcomes and health care systems, safety
surveillance, well-controlled effectiveness studies, and
patient care. As for drug development, ICH proposed “GCP
Renovation”, which includes modernization of E8 Guideline
(General Consideration for Clinical Trials) and subsequent
renovation of E6 Guideline (Good Clinical Practice). It
covers pragmatic clinical trials, randomized controlled
trials using patient registry data, and even observational
studies using real world data.

In Japan, Clinical Innovation Network (CIN) plan was
announced. CIN is new concept supported by Ministry
of Health, Labour and Welfare Japan to improve the
environment of the clinical development that enables
efficient clinical trial by utilizing patient registry that is a
primary key source of RWD.

In 2009, we developed a national registry of Japanese
DMD/BMD patients (REgistry of MUscular DYstrophy;
Remudy)in collaboration with TREAT-NMD. We
demonstrate how Remudy can enhance the readiness for
clinical trials in Japan, and how new registry (Remudy-
DMD) can be used to promote CIN by usage of RWE for
drug development in the area of rare diseases.

[Curriculum Vitae]

2019- Director of Clinical Research Support Office,
Translational Medical Center, NCNP

2014-2019  Chief of Clinical Research Support Office,
Translational Medical Center, NCNP

2012-2014 Deputy Director in Office of New Drug 3 in PMDA

2011-2012  Visiting researcher in Division of Genetic Medicine,
Newcastle University, UK

2008-2011 Medical Staff in Division of Neurology, NCNP

2005-2008 Medical Reviewer in Office of New Drug 3 in
Pharmaceuticals and Medical Devices Agency
(PMDA)

2002-2005  Resident in Division of Neurology, National Center
of Neurology and Psychiatry (NCNP)

2000-2002 Resident physician in Internal Medicine and
Neurology, Hamamatsu Rosai Hospital, Hamamatsu

1999-2000  Junior Resident in Internal Medicine, Kyoto
University Hospital

Education:

2018 Ph.D. Yamanashi University

1999 M.D. Kyoto Prefectural University of Medicine
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$-28-2 A nationwide patient

—_wmm registry for GNE

»S#A  myopathy in Japan: 10 |
years of experience '

O Madoka Mori-Yoshimura',
Wakako Yoshioka®, Yuji Takahashi',
Ichizo Nishino*?, Harumasa Nakamura'’

"Department of Neurology, National Center Hospital, National Center of Neurology and Psychietry, Japan,
Department of Neuromuscular Research, National Institute of Neuroscience, National Center of Neurology and
Psychiatry, Medical Genome Center, National Center of Neurology and Psyehiatry, ‘Clinical Research Support
Office, Translational Medical Center Chief of Clinical Research/Trial Promotion Section, Translational Medical
Center, National Center of Neurology and Psychiatry, ‘Clinical Researchy Trial Promotion Section, Department
of Clinical Research Promotion, National Center Hospital, National Center of Neurology and Psychietry

Background: GNE myopathy is a rare autosomal recessive adult-
onset distal myopathy. We established a Japanese nationwide
patient registry (Japanese Registry of Neuromuscufor diseases:
Remudy) for GNE myopathy in 2012 to clarify the natural history
and complications of the disease and promote patient inclusion in
clinical trials.

Objective: This study aimed to verify the effectiveness of
the patient registry in promoting the elucidation of disease
progression and complications, as well as patient recruitment for
clinical trials.

Methods: We reviewed studies based on the REMUDY for GNE
myopathy and compared them with retrospective medical record-
based studies or those using international registries. We also
reviewed registry activities to promote patient recruitment.
Results: At the time of the study, 221 patients had been registered
with REMUDY for GNE myopathy through collaboration among
145 institutes and 237 physicians. Mean age of onset was 280 *
10.0 years, and 15.4% (34/221) were ambulant. Registerd patients
had been informed of and considered candidates for phase I
clinical trials of GNE myopathy, phase II/III clinical trials for
evaluating the safety and efficacy of aceneuramic acid extended-
release tablets, and an efficacy confirmation study of NPC-09.
Registry activities included publication of newsletters about
clinical information useful for GNE patients.

Conclusion: The REMUDY for GNE myopathy has been useful
for establishing the natural history of the disease and promoting
patient recommendation and recruitment for clinical trials.

[Curriculum Vitae]

Madoka Mori-Yoshimura is a neuromuscular specialist. She
graduated from School of Medicine of Shinsyu University in 1995
and completed her residency at Tokyo University. She started

PhD studies on gene therapy and animal models for muscular
dystrophy at the Department of Gene Therapy, National Institute of
Neuroscience, National Center of Neurology and Psychiatry in 2001,
finishing her thesis in 2004, and graduated from the Graduate
School of Tokyo University. Madoka works with patients with
various neuromuscular diseases and has been engaged in clinical
practice and clinical research in the area of neuromuscular diseases
at the the Department of Neurology, National Center Hospital,
National Center of Neurology and Psychiatry since 2006.

$-28-3 A longitudinal cohort
study of adults with
spinal muscular
atrophy =

O Kentaro Sahashi', Masahisa Katsuno®

"Department of Neurology, Nagoya University Hospital,
Japan, “Department of Neurology, Nagoya University
Graduate School of Medicine

Spinal muscular atrophy or SMA, the leading genetic cause
of infant mortality, is characterized by skeletal muscle
weakness due to progressive loss of lower motor neurons.
The recent development of disease-modifying drugs such as
nusinersen, splicing-correcting antisense oligonucleotides, and
risdiplam, a small-molecule compound as a selective splicing
modifier, along with advanced clinical care and rehabilitation
have enabled to dramatically improve the prognosis of SMA
and thus pediatric patients are increasingly surviving into
adulthood; however, yet limited data are available on the
clinical course of treated adult patients in Japan.

The central goal of this multicenter registry study of 5g-SMA
adults, is generating comprehensive real-world datasets of
Japanese SMA to provide evidence for clear indication of
SMA therapy during the adult phases. This observational
study, which we dubbed jREACT-SMA (for Japan REgistry
for Adult subjeCTs of SMA), has been recruiting patients
aged 18 years and older, and will prospectively collect
patient clinical data for 60 months, as well as retrospectively
over a period from initial diagnosis to enrollment.
Longitudinal analyses of the collected data, including
patient characteristics, relevant genetic information, disease-
modifying treatments, clinical findings, motor function,
activities of daily living (ADLs), patient-reported outcomes
(PROs), and quality of life (QOL) will allow filling the
current gaps in our knowledge of SMA natural course during
adult life and the therapeutic efficacy for patients during
this stage. Furthermore, a parallel study using the newly
established repository of the patient specimens aims to
explore prognostic and drug-response biomarkers and aid in
a better understanding of the pathophysiology of SMA, which
will hopefully overcome some of the potential therapeutic
limitations, especially for long-term chronic progressors.

[Curriculum Vitae]

1999 M.D. in Medicine, Nagoya University School of Medicine
2008 Ph.D. in Cell Information Medicine, Nagoya University
Graduate School of Medicine

1999-01 Internship, Japanese Red Cross Nagoya First Hospital

2001-04 Residency, Japanese Red Cross Nagoya First Hospital

2004-08 Graduate course, Nagoya University Graduate School of
Medicine

2007-08 Staff, Suzuka National Hospital

2008-13 Postdoctoral fellow in Cold Spring Harbor Laboratory

2013-16 Staff, Nagoya University Hospital

2016-20 Assistant professor, Nagoya University Hospital

2020- Associate professor, Nagoya University Hospital
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$-28-4 Active patient
involvement in rare
disease research

O Kazuto Kato', Masanori P Takahashi’,
Tomoya Kubota®,
Beverley Anne Yamamoto®,
Atsushi Kogetsu', Moeko Isono',
Tatsuki Aikyo'

'"Department of Biomedical Ethics and Public Policy,
Graduate School of Medicine, Osaka University, Japan,
*Department of Clinical Laboratory and Biomedical
Sciences, Division of Health Sciences, Graduate School of
Medicine, Osaka University, *Graduate School of Human
Sciences, Osaka University

The role of patients and the public in medical research has been changing dramatically
in many countries. Particularly in Europe and North America, patients are no longer just
"participants’ of research, but are actively involved in many aspects of medical research
including designing, steering and dissemination of research results. In Japan, a similar
trend has begun to attract more attention recently, but whether active involvement can
he widely implemented remains unknown.

To investigate whether active involvement of patients in medical research can be put into
practice, we launched an online interactive rare disease research project, called RUDY (the
Rare and Undiagnosed Disease Study) JAPAN, based on a similar project that is conducted
in the UK (Hamakawa, Kogetsu et al 2021). In this project, we can collect patient reported
data using questionnaires about QOL and symptoms of diseases, as well as work together
with patients for the design and steering of the project. The target diseases of the RUDY
JAPAN include skeletal muscle channelopathies and two other rare diseases.

The active involvement of patients in the project includes following activities:

1)the Steering Committee, where patients and researchers meet regularly online to
discuss and make decisions about the project

2)the co-creation of a new questionnaire for recording symptoms and effects of treatments
3)the Patient Network Forum, where patients and physicians can connect and
communicate about broad topics including quality of life issues

Through these activities, we could demonstrate feasibility of active patient involvement in
Japan.

In this talk, we will report the experiences of our RUDY JAPAN project and discuss
reflections on them as well as future challenges.

[Curriculum Vitae]

1984-1989, Graduate student, Laboratory of Developmental Biology,
Department of Biophysics, Kyoto University, Japan. (Ph.D. in
1989)

1990-1993, Postdoctoral Research Associate, University of Cambridge,
UK. (Prof. Sir John Gurdon)

1993-1997, Researcher, Department of Science Communication and
Production, JT Biohistory Research Hall, Japan.

1997-2001, Associate Director of the Department of Science
Communication and Production,
JT Biohistory Research Hall, Japan.

2001-2012, Associate Professor, Institute for Research in Humanities,
Kyoto University, Japan.

2004-2012, Associate Professor, Graduate School of Biostudies, Kyoto
University, Japan. (concurrent position)

2007-2012, Associate Professor, Institute for Integrated Cell-Material
Sciences, Kyoto University, Japan. (concurrent position)

2012-present, Professor and Chair, Department of Biomedical Ethics and
Public Policy,
Graduate School of Medicine, Osaka University, Japan.

$-28-5 The TREAT-NMD
Global Registry
Network

O Volker Straub', Ben Porter’, Helen Walker®, )
TGDOC Subgroup Leads and Patient Representatives’,
Michela Guglieri', Craig Campbell’, Anna Ambrosini'

Tohn Walton Muscular Dystrophy Research Centre,
Newecastle University, UK, “TREAT-NMD Services
Ltd,, *Department of Paediatrics, Western University,
'Fondazione Telethon, *Global TREAT-NMD Alliance

Background: TREAT-NMD is an international network of excellence
facilitating collaborative research in neuromuscular disease (NMD). One
of the key infrastructures, the TREAT-NMD Global Registry Network, has
been active for over a decade and brings together neuromuscular patient
registries around the world in a harmonised, accessible data collection
effort. Collection of the TREAT-NMD Core Datasets allows standardisation
of data across a variety of registries from consenting individuals. The
TREAT-NMD Global Registries Network has received endorsement from
the International Rare Diseases Research Consortium (IRDiRC).
Objectives: Global Registry Enquiries aim to support stakeholders with
data provision or information distribution to facilitate clinical trial
planning or recruitment, and to further academic research. Aggregated
data reports and other information can be requested securely through the
Global Registry Enquiries process.

Method: Global Registry Enquiries are reviewed by the TREAT-NMD
Global Data systems Oversight Committee (TGDOC) Executive Board,
who govern the Global Registry Network. Enquiries are also approved by
disease experts and patient representatives.

Results: Since 2009, there have been approximately 86 initial enquiries
made from academics, clinicians, industry, contract research organisations,
regulatory agencies and patient organisations as part of the Global
Registry Enquiries process. Of these, 41 (48%) have resulted in successful
registry enquiries that have been conducted. The majority (78%) of which
have supported data or recruitment enquiries specifically for industry.
Conclusion: In preparation for the monitoring of approved or conditionally
approved therapies in the future, TREAT-NMD continues to strive to
unite stakeholders and is providing an improved registry infrastructure,
revised and expanded datasets, software solutions to pool data, and
new data sharing agreements to help achieve this across various
neuromuscular diseases.

[Curriculum Vitae]

Professor of Neuromuscular Genetics
Harold Macmillan Professor of Medicine

Director, John Walton Muscular Dystrophy Research Centre,
Deputy Dean, Institute of Translational and Clinical Research,
Newcastle University, Newcastle upon Tyne, UK

Volker was trained as a paediatric neurologist at the University of
Dusseldorf and Essen in Germany. He wrote his PhD thesis on Duchenne
muscular dystrophy (DMD)and worked as a postdoctoral research fellow
in Dr Kevin Campbell’s laboratory at the Howard Hughes Medical Institute
at the University of lowa, USA. Volker has a long-standing interest in
the pathogenesis of genetic muscle diseases. One of his main interests
is around translational research. He was the co-founder of the EU FP6
funded network of excellence for genetic neuromuscular diseases, TREAT-
NMD (www.treat-nmd.eu). He is the CI/PI for a number of natural history
and interventional trials in DMD, LGMD, Pompe disease, spinal muscular
atrophy and other NMDs. He is currently the president of the World Muscle
Society and an author on >400 peer-reviewed publications.
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BEE = X SnENERAEAZREDEH
BERRNERREENT (e
PRy
EiE 7ot EBRAZESERFHRESHERER
RSSHRENEST (RN
REER)
<hbn>

20194E 12 i1 L 72COVID-1913 202048\ H J 19 22 4T & 7
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SERO B 55, FAkFEE, WHRE, RE - IREREER S0
FREIRZ LS S L 23% <. IMMIZE, e, B%dE - e
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syndrome. Chronic COVID-19 syndromeZz &) &I 5
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7 F VERIC S 5N B —) Ty MRS BRI
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DMD® #k i 25 BT 5 A5, COVID-197 7 F ¥ M ic B
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EBIE. SA &KW RIRAFABREARIFEIH, 2021F 1 A& UEARIRE G
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HREDELEERERARZRBL TN FY—H—DBRREHFEEI v b
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T BEREREOCAE. M L. RN SORE OB LR &L Bk A 2N
FHIRREZ BHI LT 5o ATHERGYEIC B W T, COVID-
1913 AR % EAL &2 2R EARIE e vo IRER RIS
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P ORRT AR R E A S F AR U THER T SRR
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Diseases (President, ACPID 2018; Standing Committee member),
BANEHZE (25). BANRRERS (25, $e20FMERRE) . BANER
MEFR (EER) . BEDAIVRZER (BE). BERERDY 1 IVAZR (BE. $580
PMESRIE) . b

FIRFH:

ASM Young Investigator Award (1996), NIAID Special Recognition Award
(1997), NIAID Staff Recognition Award (1999) & &



BEPRApARE 45 62 B (2022) 62 : S159

YUIRIIL 29
58218 (£) 8:00~10:00

5505515 (BJ'Ow T 5F ih—JLB5 (1))

S$-29-6 COVID-19 D90F %D
HIRRAES

ONA - Hil
SRR BRI AR R0 (BRI REDIRE)

FRaaF o4V AEGHE (COVID-19) K LTRE Yy FIZT 75
ORI, ST Iy 7T AN RIRPHRE ST b,
Ayt Yx—RNA (mRNA) 72 F v HELVIXTTF/ 74 VAN
25 =70F Y BSROETHERENTEY) ., ABTHHHEERD
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T FVRIKBBICHEN SN L9 2h ) T F VR4
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Bz, X5 o8 U —SE ERE BRI, FAR A o BB 5 A
Fitise, Widk, HEDEE Vo HLAPE LB LI L IMEENT
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19884F 12 [E KR B 2 A A58 26 L 72 [E RS - S I R 0 2 &
VE=FERY ., RICBOTHMREREBD D L 20025
WAL RIA4 UBRI N, FRBHOBAEICETKEZ LT
& 720 20134 BMEHIROBET A K54 2013/ & LTK
ESINTzD5 20184 I IE FEIBRER A O 8 =S AR &£ S,
20214121 CGRP B PUARSE ASHT BLIC AT W 8k & 72 0 F U
BIROBINEDIED o720 TDTOHAL K4 ¥ 2MBT 5
VEXEDHY, REKEHRRELLEEEZED, SO, Hill
HARTA VEFRR LI, 720 SHOHNL FI4 VI
KRR D SO0 KT VRV Y A TEBIHD S OREHER 7
FURBHIKVLTD XIS, FHAA FI4 VBT EHE
HRA Y MR T 5o
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O, TNEFNOJF RISV EHETLILNERETH 5.
19884F 2 [E PR B 2 A A3 36 U 72 [E B S - i S I R o 2 &
YE—FERY, AFICBWTHARRFEEB DD L 20024
WZHA KT 4 U ESN, FRBEOERILICEME LT
&7z, 20134EIC B MEBUROBHEATA FF 4 »2013]& LTK
FEENT2AS, 20184 X EBR TN 0 O E = AL S I,
2021412 1 CGRP B PUARSEASH BUC R W ik & 42 0 1 B
HIROBINEPIE 572, FDOTA F54 Y ZRPT5
VEBDHY, BAXERRALLEEEZED, 0, Fi#l
HARTA VRBR L., 20 SHOTL FI4 I2iE
W S FOHMPIRELENTHSE. KYVKRIIAT
WEWIH 2 5 OREHEI 2 B BHAIXLTD L H 1S, FidlsA
FIA VBT ATEELRL ¥ 2T 5.
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I3 (Y — M X TR E D X A I Lk 551
15 % 0 27™Clinical Question (CQ) A& Y HIF LN TWw 5D,
YR OBIRAT A ¥4 > 201303 [ B TR 25501 55 2/ 2 e
RLCTRBEIN TV, FROBHEIA VT4 2021 T
U BB B 0 AR SIS HEIIL L CUET S T B 4 MICkET
T [HRZHRICB T 2 WRSHNEED X HIAT) . [HE
BB CEBEIIAE > 272 2CQe LTlmsh
Too —RMFROBWIIMBICL A E AR E L, HlFH
X ZRETOF OB ELE LA TH S, —REFNHE L
THBI TV DD ZIEFIR = 3Lk - BB ©
FHEGEBREOFE ARSI N TVWD, /2, @BFECTLY B
MRIZFEfET 5 EAERINTVWE, ~REFIHLEZ S
N2 BHITBT 2 HERAEOREOMMFIEE L Lvds,
FICZREFTR 2 HE T 5 2 & THBEMRICHE LuigBs
5.2 etk S 5 &z, 20204F4 H O ETIC &
DEMERAT VT4 VRO BE LCBnsh
DAV TA VBT AT Y8y MUEH SN T
Who 2, BETHECCQAARIIE LD TRMINT
Wb,

T [EEORAL G | 138 oCQTHH. W, AW, W,
SENETE PR IR EAREDIE T U A
ZBEMLTHUEIShTw5,

VETIE [Z oMo —k BN 12345 % ERHkE A0
B, BRREREZ POICTHOCQASTEIR SN T 5,

ARFEWCIE, FETER . TI% SR | VR Z
OO — KW ] OUET I Nz EA Z IR L Y b &
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1984F BEIIAZFEZRE 223, 1988F SIMAFEFIAFERIELRE (W
BR) ET - EF L. BIAFEF MR - RRAE B1F. HEem.
HEBE. Z~T2010FE5s BXRkR Mi#EARNSR. BRtYY—R.
20114EE. ElftR, 2021FEXKI U= v IR GEi) o
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FER FEREFHEN . SEERAY WAEERIR _
FREEH: BAMRZS (8%, SME, B8E. 2ROLES. BEtY
Y avF—7). BFERZS GIRKES. FME, BEE. 2RO LEER.
SMEZER. EFBEEIERER. ). HARNRZES HERNBSME.
st RITRS) . EFEERFSR (International Headache Society) ftt
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SR (FYELAREESE ;
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B8 o 2RI W TEROF A4 54 ¥ OF#iIE.
)T VIR YV VARY Y — DR L, 0
JEDTORBE R BEANDH LI LS, SHOBEEL L
T\ OBPUNS-HTIFZ A AR S (ditan) R CGRPSZAAIEHT
# (gepant) ICOWVWTHEMLTVBETH S, 512, HEH
FaOZVERIE O T — )V 2RI - BIBOG 7% < R TR
EHEFICHESL LS, BHROREENEs L L L
L. 20720 0EBEN L IHERBKEIVRENT WD, 7259
—DODKERFEHE LTICQI-2-3 ) B o2tk ek &
LT, M) 7% ViddEAT a4 FRPIRIESE (NSAIDs) & D
AN L) CQEGRADE A Z MW TIEK L7zo FEHE,
AN, FH, BARESBM L SRV R CTHRET L7
R, O FEfHAtH~oFRE O, @ FEHOELDL - Ik
MDA (825), @ HHIOAELSE (81), @ 24BFFILL
HNOFTE (815), & 24BN O L 2 F 2 —EOfH (7.5)
FERZTY ML, REFHOGBRE - FRE~OAZME
65) #EELRT7I M ALELTEEL. HRREDD
2 7Y M ALAERICHET 5 EF Y ADOMENE () 12D
My FREEARFEDNT ¥V 21X EH H BE MR EI
eI D, EROFIZRE I X FREEDINT Y RIZE D D,
DAFEHFEMN Tz, ZORE, MY 7% VIINSAIDs & b L
T\ A RICH G2 % O FURH 3458 < 24IF LN O
FREMEONZ LAVRE Nz, BITHEHLI I 75D
EADE D ot=ds BELDDIERL, MY T Y A,
REVWDECEHTHY., V)T Z U 2MHTELVER %
YNNI B 2 & T FRESAFIRREZ BN S 25, BE ol
EBRRL BB HICL > TIESD &K E L, £72NSAIDs
LIV TS EOMilkDEEEZ DL, HEROBSILTHH]
ETHONRELEEZ SN, MOHIZ L CTlE, MOH®D 4
B - ZWIIICHD-3ICHER L CTIT9 S L & o7z, B
W CTIHWELHIREIC D 5 ME O HEBE L THi 72 I\CCGRPIME
VR OFREIR SN, 5. MOHDOBHHIZBWTLT
Ly EHED OISR E TR L B WL RSN 5,
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2006 [, #iR

20125 ELiEEE. ELBJ U=y I7BRENR. ELEAHEEER
2014%F FERFEFBHEHEARZESRIR

FBES

ESERFS

REBEBFFS

BAEREFR (FME, BEE5E)
BHAEREPS (25, K. B9E)
BAfizEpZ (FPE)
BHAERBZR GEE)
BRSsEER

BAERGEZS

HFEFEZR (FME)



BEPRApARE 45 62 B (2022) 62 : S177

AL RS4> 01
58208 (&) 8:00~ 9:30

607215 (DJ'Ov 7 7F k—ILD7)

G-01-4 FRERETFREE

Ok FZ
HEIE BT

CGRP (calcitonin gene-related peptide ; # V¥ b= Vs
TR T ) BMEEA] 0> B F (3 DI {06 T I 1 7 ot
%% bH725 L7 HICCGRPHS & 'CGRPEZZAME Z R L
72 7 70— F VPRI ERIRRERIC B W CH IR EE TR O
BEARENTBY, WANCHE X bAEIIZB VT D HER
FAEFRICARBOEIS 2538 Sz, $TICE < O B
BTG ENTHIEIRENRTWE.,  BREROD

AA K I A4 2013 T H T T B 2122w T4 dDclinical
question (CQ) AMESNTWwWi2., Zhdik, [CQIL31. &D
X9 BB T RIARES D], TCQIL3-2. PRifEICIE
ED LX) BEHRND D H], [CQIL3-3. HHOTFHi#Lkzs L
DX HWGT B0, TCQIL34. FRitEIZ VD F Th
FALERHDDOH |, [CQIL-35. fUEWHE (FuTs ) a—
V) RO TPRICAA ], TCQIL-3-6. Ca b3 (1 %
VYY) BREOTFHICAERY ], [CQIL3-7. ACERLE S,
ARBIZF B O PRICA A, [CQIL-3-8. L TANAHE (N
VT aEE) IR EROFRICAERA], [CQIL39-1. HtH >
I TR OFRICAMN A, [CQII-3-9-2. Hi 9 2% (SSRI/
SNRI) & U 7% ofiidgsas], [CQIL3-10. <27 %
YA, ¥ 3 VB, feverfew, $EIF I T O F A
BA], TCQIL3-11. FrHifis o # Do T B i3 A %72,
[CQIL3-12. K ) X ZHHR RO TFRIAHA], [CQ-
11-3-13. BB FIKOATHEFHE Z bRV DI ED L HIC
BWE LB 50018 X OTCQIL-3-14. BY: iz D X 5
WCHEBTLH] THDH. TRBHEIA K54 02021TIES
NOEDCQUIOPVWTHED —HZEH T L E LB, 52
BIIB & T 5CGRPB L O'CGRPZ AR DBk BLA oW
TH LCQ [CGRPIY#IEH] (CGRPHDLIE, PiCGRPHLIE, $iL
CGRPZEMARYUER) 12 LD & H M S Tw B 00| Z1EK
L7z 51 THEBHRICB YW= 2a—BEFal—Y 3
VAP IOCQEBEMUL. AV YRYILATRIASH
VAR PRI 2 CQOSET MR EH IO W THHT 5.
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Tl 2% 3R BEEDPAFEFIRE

BEREEDAFEZEARS (HEAR) K25, BIFZRT
TRINFI0ANSF—ANSUTP, PFU—R, JUYI—IKZEBZ
Ta14E11 BICRER. BESIAFHF (EZHBARE) .

TR76E ARN SEIDREHEBRRER Y 5 —@ERR ES
ZHET. Tl 8F8ABERAAFEF IR SR

T30 11 A &Y BEEBAFEFEPEARIIEEE)E.
FERRFFERERT EXE RECED.
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HAERZR (BFHRYRDEE - 5EE)

BARZPER (BAREPFREFE)

HAERY R (HAERFRRTEFESE - 5E8E)

BHAFAEYR (BFRNEFZREME - 5EE)

EEEEREZS (International Headache Society)

KEEREFS (American Headache Society)

G-01-5 =X#iE - BERMER

OF -Fi i L VS N (FEZ-PS
OB BARERE - B > 5 —

VOB A F 54 »2021Tix, =A% - EAReE
J% (trigeminal autonomic cephalalgias;TACs) {ZDWTIXNV
BB WWT, B 2 2118 Dclinical question (CQ)
MWEEENTWS, 209 L, [CQLEAMFE - HHAARENE
YA (TACs) ITiZED XD HorHl - wiBlddh 521, 1CQ2=
ZANE - FHCRIREYEEDE (TACs) X ED X HITBWIT 57,
[CQ3BEIEHI I L OREDBEDVHFIT % 0. BN T,
WERFIZEEDI I RLDOPHFEEL, BEOTFHRIZED
2], TCQATE BRI DOIRBIZ ED X HITHRE I N TV D H ],
[CQbIEFE Y B DA Ay O BLE, QOLOMEIX &
BEA ], TCQOAEFE TR 2N RN Witz L 5 %
FE DY, EOREARL ], [CQIMFEFIFIEIEL 0¥ i
WL ED XS REFBDH Y, LOREARD ], TCQITFE
PEME R TBOR AR ICIE L0 X ) 20D ), EORELA
w2, TCQLOJIRE FIFfettk F- I 4 486 Bk BEOW %6 1 (SUNHA)
(SUNCT# & U'SUNA) OFHHEIIZ ED &5 2AHNH Y,
EOREARH] OMHOCQIZ, Wikl OBIEEEO A F S
A 220132 HEERE N, Bz HRAMRIIIEDTCTHENT v 7
7= FENTWS. [CQILIHME IR IE & D X 9 LBt
L, HT 20 EHiAA P4 Tk, Zoho—RkykE
MOTEICETN TV, SHH»HNVEICBH L7z, 20184
A1 2 S RER B O BB FEFEORBEIL RO Sh, &
U DAECEERET A F o4 ¥ (FEW) ek sh, 0
RPFERD B — A R=JIZHBPI N TV7228, S oOwE]
ZHbE, [CQITHAEFIMOATHEZERBEII LD X 9 IC%E
FTHEPNCEBE L. AT, BREOZHITA K54 2021
BT ATACSOYGT MR EH M E 2 H 5 5.
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SEMEL U (S0, ARSI X 2 000) OFE L, R
— DT, —RVEIE & R OENBE, < BT
i, FEEEETE BRI, AR VAR M B B S 5 CQAYB
WEhTwiz,

COEYET SN EROBIHFTA F 54 22021 TlE, #HH
DML\ X PR O AT, RO EH ik S
N, RVEEEIE R, BEESAME R, R, R
TP (< BT % Es), BREDIRMENE, I ERIR IR,
T S I A AR BB (RCVS), BhIRY, Ak M S,
TR, BEHIBFNE U, SRISTECBETOE, WO, Ry
HE, [0 PSR & KRR ), MEMRRG I IPR, R i, [HRR
BOHR, B RIAeRE, - B SRR o R
R LI X AUV OCQAREAE Sh,  FERRUEN 0K S
(ICHD-3) £ % < THIMMZBEHRAIKY E2 X )Tk o> TWwa.
F72, CQIUERBIFICBI 2 HIRBWIZED X HIATI H] b
PO —OTITH R EIN TV 5,

CQ [ —WMEEG & —RVEEIZ &) @A 20 ] TR SR
TwdXHic, ORHBEECETIER, O EWOMAE, O
LAV OIETT 2 AR BLEER £ 2k e, @RE
EZERICHIET B U0, B50m AR § 2 B, ©UliE /<
Y — Y OEALE 7RI TE L7228 LB, Q%I o T
ZALT B0, @< Lok, B, ILEHICL)FEIND
S, OFBRME, (O RHERAEAT S B B0, JEIRIRY 2
U, ADREARM & 72 3 0EHEI0, @ BACIERIEIR 2 09 IYE, ©
HME 2 IS FEAE L 7= B0, WHIV 74 & ORI RNEZ G § 2 BH,
OFREMIESL S U I RSEAB BN ) B06, e
3, RVETE 2 B o TR 2 RRDPLETH S, TOBRIC
&, [—dBiED, ZRUERY, TRRZOomMGR]Ev)
BLAHTR M EAT) L THICEETDH 5.

AT, “URFROHA F 74 o0 THHT 2.
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1993% ﬁﬁﬂk#kﬁﬁ@ﬁﬁﬁ%ﬂﬁiﬁﬁ%i W IR+ R RN
1996%F RIAZEZFEMERREIF

2000F YBEENARE (54T VAZEZHAT A HILEYT—)
20056  [SERAF SEAMES S SR /A a4 A B 2 e SR Ak e PO A BB F T
20095 SEUAFEFEDMNPEET S SRR HEPIRIF D BFaam
20105 BEAZEZ SRR ERF BB Z ) FERIR
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SO, WIEMESRE T v oN— N £ — b TR R
BT A FITA V2021083 7 &8Nz SOHA FFAL ViEb
#Ec B 2 BEIE M MEIIE OB L AV & Ik FUR e 1w
BWHA 54 2014%T7 v 7F—bF L, EHITLARLVT
7°l,f:%>0)*6‘&)60 T Y= o £ — b UHETEGERE 2 N 2
T EBEEENSE, AV UERYTIATRIDOHNAL FI4
ZEENCHE L, 2L0KBCRAMTAZE#HMET b,

G-02-1 MG/ /LEMSEEEH A RS

1 V—BFNGEZ

Ot &M
WOTEBHBE ARER

LY RESERG D)9 (MG) O TIE, 19704 ARE, Wiy - i
WL 2 EHEROAT 04 MRES R L, B, LT
WRD L7 Ridid 5. BAECHZ2Y, Shk iR 25 7
BREDHFTVDEHREBLONTVA, 4K, Z0X) %k
T X D IRTE 75‘7}:*?1131, $%‘0)é‘7<75‘ﬁﬁ¥ R EEZ B
fid D% ahotz, MGITIZHIEIT AR HWEE) & v ) FEs
by, E%‘@iﬁﬁb%ﬁ:lof%)ﬁﬁlgjﬁ%?ﬂ:ﬁ'étb, N
BT 52 EIRERELY. BEORRPAMATHREICIZ 00
RTETLRWILIBLL LD o72DTH 5.

20104 LARE, #: 0 B LAT DI RA - MO, MAMGO
BEHRIEDLLTRVEETHY, BEEROBIHICBVTHH
MLzwZ EdmREh, MGREMEROMBEVHRETHY,
BOATEA FRUEUIRHEA T % F F RIMELBE 04
741 54— (QOL) ®mental healthZ FH5E3 5 WKk 2 My R
Lo Tn.

a2 C, [EEMBEIHEBHRTA F T4 22014 2MER S h
2. TOH4FI4 VL, BEOQOLYEZHAMEL L, &I
AT a4 N &R & B IS E T 2 0 iR D O i ik
o7z D, DEREHEERIIATo 4 FFHOWIZ LD
R 2QOLa BEK$5 2 & | BMGIHFROILAT EHL o T
W5, BEQOLLEEE/ T A =% & OB RIS, B
HEE L LTI 7 L =1 v5mg/H LT TEMGEIR (minimal
manifestations: MM) L XVELE (MM-5mg) | Sk & h, [HE
HANE BRI | O AR Sz, F R BURRRIEMGIZ BT 5
underdiagnosistt# % Hig L, WifkiEd Biishi.

20214, COHA K4 vy RdEshiz, Lok AME
$HIZEDL S THERF SN, 20144 EDREOR L% B LR Jnk
FE OB E ol Stk PRSN D5 TERIERCE LI 2
THHRMEMGO B/ 1T o 72, IR L WRIRZE X U MRk S
FTHIIICHBEE YT L2, £, ThETHLEIAL
T EFSNTIhdh ol v 8= b « 4 — b Uiyttt
(LEMS) 2 &8 7z.

A TIX, GO MG/ LEMSZ#F A4 K54 2021 128
F BRI % 25 RIS L7z,

(B FE]

19884 ShATKEPEESFERERZE
EFERAFHEARAR

1992-1998%F  EFERAFEEAR BF

1998-2006%F  [EL FEEm

2006- IR

BPIRE  REMRRE, ROEL

SERBE

BABELS (SFIE, EEE), BANHEA RER)

EIZK?FB‘F%F%E( FES), EIKW%\:J?—T—E( THE)
2014F1BECEEHEE REEREEATEMRI RRHHE)
SEMHBIESEN A RS ( MEREE BIRER)

MGFA CKEMGEIE) ERZ7 RNA H—F8
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HAHARS14> 02
58208 (&) 8:00~ 9:30

15515 (HS5A\ 6F G602)

G-02-2 RRAMGODZ2ES$t

s

OFR Bz
RIS RE BRI IR AR

TAE M )9E (myasthenia gravis, MG) (& M#HEA D ¥
F T AT 2 AT 2 Hehk A Eh b |
COUERE T, HUPEROFAEIC & ) M R8s R E S h
5o %180-85% DIEBIT, 7 F V2V ¥ %44k (acetylcholine
receptor, AChR) Pkt X 1. #3-5% Tmuscle-specific
tyrosine kinase (MuSK) ¥ifA2Biih S 5, 20184F D4 E 7R
AR BEBIIN295 N & S, iR EREohT
REZOHEBEEZOND, MGITHT 5HEHE LTIk, AT
a4 AR RERHF AP OI T D 2 L 0% Vs, K-
EMoRIIA 7T a4 FizRlfEH < Quality of Life (QOL) ®
KFIZOLMEZ EABWONnERY, PEOZXTTL FTO
BBV ERICL ) DOOH b, FREMMIVEZHRT A NI 4
Y20I4TIRHEHHEEEE LTI L F=va 5mg/HELF
THBMIEIR (minimal manifestations: MM) L X)LV BLE (MM-
5mg) JHHEME S, RN B HOEIE 1 X D) KRE ORI A
T4 NG 2T RFENGE SNz, Lr LRSS
WA OBHRO B TR EMIRE L MH L TR 2 3L <,
MM-5mg DERE 50-60% FEEE L e L TRV 13 E 2 Bk
ETHBBEBROMBIRD ST w5, FAEMGIZBIT %
BIEHEHBIZIEEITEAICB I bR TEY, 20174EIC 22
VA THRBGEM & 72 o 72D % B ) 124 L oA DB
DT T, FRIWICE K DWRFERIRPWREIC RS L bR
%o

BT A T4 Y CTH144EME AT VT MIEDS
3. BRICH2 ) BEQOLE HAFITHED & v ) oA
BENEME R TWD, T TENEORHEIEA T
5L WRICHEHEMGOERIIOVTHRRSI N, I
. BEEOZ KL, BIEERO B LR EIfEv. MGE
By & RMIIKRELSEIL TV, MGHEHHICBWTI
HIF22QOL, MM-5mg# HIEL 72T ¥F Y A LNV D FHW
HRRIEZ V. CHDODPRHEETH b, RFETIIH A FIA4
BT B IHAMGOBH T EHT OV TN T 5o

(BSEE]

(3R]
TFTEAZEZIMERT MERNE 2EHEm

[12FE]

20035 48
2005% 48
20065 4H

TEAFEFLMERR #ENR B8 (HEE)
TFEMNIIEERRE WF

FREH SRR PR

20074108 #APMILwET #HERE

2008108  FERFEFLMERR #ENF &8
20124 4R TERFEFEMERR MitHEAT B2
20214 98~ RE

[FP9eEL]
BRPRAHHES
HREREE (MG, MS. NMO)

[MAFE (&H#HR) F]

BABEFR (FPIE - BYE - {H#8)
BEARZA REE - HFE - 58E)
BARZE P (FPIE - 15EE)
BEwRREEa GTE8 - MGEERZES)
BAEEaEIR GTES)
BETADAER

[Z D]
EEBRIESVN—b - A — N UBRIERBZEAC RS VERES

G-02-3 /NEHARIEEAEEHRIIE
DEEITE =

Ofili 51

SO TR

TIEM M9 (Myasthenia gravis: MG) 1%, fRefiEEEICH
JAESREICD 2 M L AR A SR, AR
ORIBARIED B EZ 20T 2 HOSENRETH Y, DNERIE
F— M 18R 2 159, ANRIIREMGO F 2 BN P IE
VFIABE O aF T REFVIY) YEREKETHY, K
ANERERY, PHHERNF oY YR F—EBHARRONS. /b
WHOBHROWEL 21, HPPHROI-OIET Y AHBRLN D
ZLIZHY, BAPUIBWTHBEDO EITH 5 REIHIZE S/
WORSEIHTZLTWERV., S0k, EEOKE» RS
WAL KA Y TRERELTYH, BEEORNRIED ¥ A
I VR, RIS E D REDHE-LIC v, KA L ER
%% AR, IR BOBEICERN T 2RO L3 b 5. 7,
BNBNZ A E BRI A6~TH T B DK L, ARG TIZ2H I8
5, WHAPERTHLZ LT OoND. IFREERCHE T
s e B S R AR A U9 BB RIS B RN,
SRR, WM, M bae:, fEra 7)) v
FRERE, BBRRERRN 7 LR VDS, IRRIZZ E 7 Y A0
7o &, PRBTEE B BR S WBIRIE A v, AT, ARSI,
B PR IRAGREIR D A DMGFA S IR 7275, BAEF0IC
PR RE D b A ERR] & v 5h ORER &)
HY, MNEFIDO50%% b5, HEEESRNIE, MRIRR
BBELTHIY) Y2 A7 5 —EETIERNETHY, 258
WCHEUHBINICA T a4 FERZ2HHT 2 HEIERSTY
5. E5IC, MABICBWTIE, BaEMID%R L, TRMEEIR]
ZHBHEL T 201 L, ARMREMIZEMREIEL, %
AW THoRBBIC L D REEEMICED, PICIXMEHRHT
LHREMTALEED DD, DD, BEOAT Y TT v
IZBWT, A7 04 FERLRENHIZEC X 2 HERILPE ) &
EHOFAY v &, HRREOWEELOMTY L Y =2'dh
D, 74 IV 7ORBOHPEFICHELY. Tz, AR A
FUA FIHIC K 2B ERE RN H& » ) FE BB,
PORTWABEINE LD 2720, RAL IR 2EEFLE
Thb. Tk, GHUEISNEFTAL V54 VBT 5, /h
WHIFIEOMGO BRI $ 2 TR T 5.

(B FE]
1998438 RRLFERAKFEFIIRE
EF4R Egigﬁﬂﬁﬁgiﬁﬂkﬁﬁiﬁiﬁﬁlﬁ\ Eir=2i
2000~20014 ?[IIKL;Jniversite Paris VI, INSERM, Institut de Myologie
N2
2002438 RRETFEMAFEFHAFRELRIEE T, PG
BF48 RREFERAZEFIVIER BF G
2010% HUniversity College London, Dubowitz

Neuromuscular Center
{LUniversite Paris VI, INSERM, Institut de Myologie &%

2011428 RALFEHMAZEZLNINER 0
2019448 & HHBUR
RECED
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HAHARS14> 02
58208 (&) 8:00~ 9:30

15515 (HS5A\ 6F G602)

G-02-4 SVN—b -« 4—NVEFERH
EREDEET ILITU XL

OARF B
'R AR RS TR TR E#E T2 a — X, LEMS
DEFET N TY XA

LEMS (Lambert-Eaton myasthenic syndrome) & D IEAKHNIE [/
Mg (small cell lung carcinoma:SCLC) DMk & Z DM HIE ]
Thbo LEMSEH O FHIE, EMEES. HICSCLCE & T 208
AMICE o TKREL RS, SCLCH LD BERMEIES Bk DN TH
DY, BhR L CHigmRE L~ —h — A%, LEMSHIE
ERMIZHEY BYNEXThH D, LEMSHAER LINCSCLCA R R Eh iz
FEBIT, SCLCIZH§ 2 038 ) L7201 id, AP R7Z2TTh
CLEMSIER b WiF IZ8 % T 5. — v SCLCOHHED ) F b
WG AR TRIEEEDNICRE SN S, COBRNTFEZET 2
T, 19984E, * v 7 27 % — F K% ONewsom-Davis2/’LEMSiH# 7
NI XARRE L2 k. ZOMLORPTLEMSEEZ, 1) /b
MRS % & 583 % BE (SCLC-LEMS) ., 2) SCLCA B2t N5 B (Non
cancer detected:NCD), J O\ 3) % & it L %\ # (Non-cancer-LEMS:
NC-LEMS) O3B/ 720 Z O, 20114 Titulaer 5. 20144Evoli
LIZEo TYEIN TV EH, HEARNZZDE $ThHb, LEMSH
WO —RINE34-VT7 3 /¥ VY (34-diaminopyridine, 34-DAP)
PRI X B 3HiE#ECTh 5o 34-DAPIE. HOAEICED 5T, LEMS
BECHRGTREEHENHETDH ) . TEHEE MG) o3y ~
IATT—EHERMIIHYT 2, K&%A1H, AHTITHAELLTL
PAFTET, EREOMNICIIWAZHRIOREPLETH S, BUE,
ZOBRBHHBEINTOVAD, HEWIFRIRBIGES 5 2 & 25K
N%, SCLCLEMSIZX T % g id. LEMSIEBIERERERTH Y .
VS DR S N2 3 E OB BB & B Do FAPLEMS
THRIEPHEHR LT ) LR OME T 2RISR 2 b =77,
LEMS#FSCLCHE# IZLEMSIE & DFSCLCE # I Ie L TH B4R
HARWZ LT TIAMONTEY, ZoMHiE, LEMSEw) HE
BB EARD, SCLCOPHRAYHE I TS Z LM REIATY
%o NC-LEMSEHZ I3 L Tid, MGORERBICHEL T, BIHRE
AT 04 FRGEEMHA L EOWMRH T DI, FHER T I i
ALHEE L g7 v 7Y v REFHERE. RO BREICEY v 4~
REDEWHAFRREND, THSOREHRHO LN T, KIETH
Fliie 0 & 5 HRIZEY, 201143275 v LY 2—Tld, 34-DAPE
WVIGHZETF Y ADH HiEHE LTHY LiFbhTwa,

(B%FE]

19824 58 RIBAFEZIRE

19914128 REAFERELT

1993%F 98 WEA v IR T #+— RAZ (Newsom-Davis#ig) B
2000% 4B REBAZEZIHERRS—AR, BIF

2003%F 1B RIBKZEREEERFHRSTHZR - RIBAZRE, 36
2013% 68 REB#RERZAZ I EEILFI-X HF

HPIDE ¢

RS, BRREE

MAZES :

BARERER, OAEReEFR, OAREEER, REWREZER
fxRT—<:

SRS (MG) Y Lambert-Eaton i/ JAEIREE (LEMS) DEEFR =TT
WEH'S, OBBFHESEH SHUWENRRZRRET 3 &, OELAN
IREEEZRE T EZEEELTWVS. BRED(CTIBEZS (T fed v
I 27 #— RKZDVincentHi% & AFOEHEARIEDERHEBBNS,
Lrpdfitid,. RO, BFENSSIHFOY Y+ —E (MuSK) FABRMEMG
BEPEER NS EESH UTELEMSOBFRGEHRE L TER. SE
(&, LEMSOBESEtZEHKT Do

A

UAJUI7=
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LIF+—I5Y 01  Jp.
5A188 (k) 13:20~14:20 £04215 (BJ'Ov T 7F vi—IUB7 (2))
BE:hOE (T BES3ARESHGENR

LM-01-1
B CRZ i 2R DRI

Ol & A
HAK UGB PR AR 7500

SR EOEH L UTHMALRZ T LV ZFZEERDOR20%E HDRD S Ve 737 B EVITHHMANV %
DIALTZI)T A HNVERBBRHETH ). SWREOBHRICBTET ¥ 7 u U VRGO TR RS 1
Twhb, —7J7, N-methyl-d-aspartate? 7V % I V[ (NMDA) Z&4K % & sl R imdoE 259 2% 3 Sk
P53 5 HOREEMREOBER AR b7 AMHHINLIToN, BOCRERBMEOBERAIPEZEL WML
THY, BVWRRBHICBI 2ZH 2 EONHMNIEIKE CELLTw5, HEREEREOTIZIZHINMDA
Z AR PR BULGIL LR B PE R I 22 D X 9 IR BN 2 IRRFE IR R M 2 R T D Db H 5 A%, HrBl okl
FaRMPASRFE S NS & & D ITHA BKBRRBIDHE O»ICLY, HOREEREOBIKARZ P43
I35 T bo — I H CORIETEIN SIS0 0\ B 2 BOBE 2R 9772, RN OPURZBITIZIED L fREH
BOBADHRSNS, ZOOACKEREMEOBE 7L T XA DRBEINTWS (Graus F, et al. Lancet
Neurol.2016) . HCOKIEMEKEOZR L LT, HINMDAZAARYIAR L L 4 o fikH R 2 bk o [ 2 12 i cell-
based assay (CBA) 23 HTH 575, HOEREEKREDIRAL VEIKRANXY b7 JZBWTIZBEAIOCBAD YD
C e[ AR hvizd, CBAOMHBINHAETH S T v MR R 2 w50 4ft (tissue-based assay: TBA)
&M R MRS X PR & B L7 UR R 2 ) —= 0 72 EL3BW T VT XL OREIRD 5
Nb, EBEOBEOBYIIB VT, TBAZEGELHARZ ) —= v 7 Thitk 2 R L7220 HCBAOK R % f# 72
FTHRPICHRIEREZEATLHEBET VT LB TE LW HEMEHDH % (Hara M, Nakajima H, et al. Neurol
Clin Neurosci. 2021) .

AR, BNV RZAWEEZEOWMEOHE L L THCRIESEMESE LS 2 EAMEIN TS, AXRSL VI8
VJ 2 BNV AR TR — 2 g e Lzain S BHHA T, BV R 55%27%12 H CRZETER 528
BegE L, ATk KR BtE (PINMDA B ARUAR64%, RADMFEDIAE36%) T b Z LRSI
Twb (Armangue T, et al. Lancet Neurol.2018) o HiflAIL R Z 9% % & 72 AR GWRE & H S PEIN 25 o L
FaBFEL729 2T, HOREWEREOFH LSBT VT ZAIZOWTERET %,

(BRFE]
1988F AFRERIAFEHRZE

1996 KIREMAFXERBLIFEET (EEBL)

1998F FFHYRAAEHILARZ kUi (UTMB) RRIRESRFIES
2006F EEEANEERRERE AREBE - EkE

2017% KIRERKZE AWREN S2EERE

2018 HEAZEFE ARFER @iRARIZEDE HEXT

2019 HAKRZEFE ARER SRARIZESE BT
REICED
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LIF+—IS5Y 02  Jp.
5A18H (k) 14:20~15:20 204215 (B2Ov T 7F ik—ILB7 (2))
FEE : 5 #0 IEREAFESLHEBIERZERR SRR

LM-02-1
VU7 3aZEX > TS ? liZEPICHIF DT U 7 DIRE|

O ffl. ki 5%
MBI 27 2 S W IR MK 5 e P

WRIZ BT 5 HEOMBE S E LT THIIEMA 2ZEHE2H-TBY, FiXx4 7077, 7TAMaHA b,
FVITFY Fad A FRMBTHED o T b, AR, HHLRRICB T 2 MMM EEH O BRI REINTET
By, HMBEOHPTHREAECE MR E . E¥LERELZ R T aHE & DRIIZB v Thelp-me signal' 4L
TAHAEAERPELLZEPEHEINTV S,

EFIZBITL 7)) THIRIED L DL REZERTLIIDEVIEELEZONTE L, Lo L, EEOHFRIC
BOTIHHRRERTFOALR ST, RERTELHMLTVL I EDREINTETV L, EmORMITEEDH 2
DOD. <A 7y ) 7 RMMBBIIEMIA; S8 B RL, M2AL SRR b S, 7 2 b ad A MZBWTH AR
MR pE R, AR ; PREERNCHRIS NG T EASEERENTEZ, $28) TF Y Fudf MIBWTHlEER
GEORDH LT EAMAEHP L, 22728232 V2R LT LML W) bl Tl <. MRS E
CHIR, T HREHL LA L TE L

PR ZEBMERNC B VT, 7Y THIRIE 2 LS RIEZ Bl 2 KW Z IS 525, HAMENIZB T3k, il
FOERN 2 REHN 2R L, 280 B TN, MREAEICOZBRFZRIMLTwE, £2
VAN AR B Resecretome S B 2 H 2 3H o T b MM TEEANEIC BT B EMIREICB W TH
FRIZ, SOE 2 R 2 W72 B3 % 2%, ML AH BAEH R secretomell & ) SIEMEOMINEA &, PRFEMMINLIC
ZAL L. AEE. BEMPAECHEH T2 2 LARBIN TV S, S 5 IITMAT N MFEA S Dsecretome d HE
TREZRTE VDYoo TET,

FEREBRICBWTHIR L72ML, M23A4 7077, Al A27 A ba¥dA badiliids 2 LT BEhiia
PRI 2> SN AT 7o BB A, R AR 2 R LARRE IS D 217 2 S LAVRIRENTH ) BPER MmRTE I
BOTHAL A27 R bad A4 b2Hl#Ed 5 2 & O PERRANE OERIIFNI AL 2 LAVRIREN T WA,
AL 7 F ¥ —IZB W Tidcell-cell interaction®secretome % HLUNMI N IMAT B E2 BT 2 770 7 MR OB # % BEHS
R BIEODNDOIORAZLZ TRAL TV E 2N,

(B&EE]
20014E37 EREARFEFERZRZE
20014658  IRREAZEFEMEIERZEER REEARIAR
IERZER, IEXREHLW (R ARwi) . [EXREFTRER (R ; #Ew) (C CERRTHEZTTS.
2005548 IEREAFAZR HEFHEE E1FE
2009%F48 IERZERREEZAR B BT
2011458 Y Fa—t v VikEHbt//\—/\— RERAKXZ (Neuroprotection laboratory Eng H Lo¥i%) 88%
201348 IRREAZEZIMERZRE ReEAR B RmifE
201654 EREARFEFHNME IBERZER Ri@EREAR £5E ®BE
E¥=
BHA#gEs FME. 58E
HAARMZ: HEARIEME
RiZrhFs EPEME BSE TEE
BARBRAHZS FEE
HAMERMEZS THE
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LIF+—<IS5Y 03  Jp.
5819H (K) 8:00~ 8:45 20415 (B7Ov 7 7F k—ILB7 (2))
BE L THEF SiTBos BT S Rimsees - ieigrakl

LM-03-1

BHEH SER DERREIEED S HcL-dopallFiEE & /N —
F >V |EDbest medication

Ol i
LR K25 P25 K % i k23

I8—=F VY Y (PD)IBHROIEARIL F NI VHIRHETH S, 33 VHiRHFHEOREMIZL-dopaTdH %, L-dopa
DIN—=F VY VIR T B HEHIHS0ER I T o 720 TNUE. ZBOPIPDIENBR S /2205, L-dopalllf
LIEHMNRE R TEANT T 72% o L-dopa®) RIZ W T, PDIEIRDE < 2T 555, WAL & T
WM. ZOEBFFEL FAI Y HROENREPET T LI LTI TV Y TFTRVAFATIT HEDE
B PES BT %,

PDORMITIE, PDIERZE 0 Icd S, HOCh S OB EHHIEEZ TE 2 2T HHT 57200 F/33 U4
WL R . HATMNC R 2 L, EBHSIEABYICI Y P — L LT, E50d s+ VIR REL. HaEd
WWEED LRV RAETE DY 2R 5 2 EANGROHEEE 42 5,

L-dopa®#&h2ix, 583 CIERZ Y% 9 % #%) (SDR : Short Duration Response) & . 9Bl €M
53552 THEON 53R (LDR : Long Duration Response) 233 %o SDRIZL-dopa® I H i & %822 5
%73, LDRIZ. L-dopa® Bttt FMT 2 DI H 2 SFBEM 2D 5 X O BRI FIA D= XL L HET 5,

L-dopa$i5-1&, WHBME L D A L LRV O HIREE %2 Rkt § 2 552 DA% %o 22 IR IR R 118l H &
DL WG BIE iR F R 272 L. pulsatile stimulationiZ & ) Y AF 2 V7 #5893 5729, continuous
stimulation & % 275 & MAN. TS, B85 REE 3 R A R COM T BLE A 722 & DL-dopa DTSR FHLEH & @
BEHRIEIZOWTH FMTE D, Y AF %Y T Dipeak-dosed diphasicTH B 2OV THHMTE, WL
%%,

FEBHZL-dopaD W B EZPWE TE R TH. L-dopad® A IF A HI L T, MhEELZ BV & 522055
Wiskatd 5 2 &3, TR oA DIEFITE 5 TDbest medication~D—#x & 2%,

(B&EE]
2000%F 3R ({EMAZFEZEEE

2000£ 6F fEMAZEZEMERR =A%

2005% 4R EBHRAZFEFHHERR VRS SEARZ ES
2009% B8R EBREAFEFHMERR ZWEL - HEARE H
20128118 BREAFEFHNERR 2L - HEARE £3R
20185 1A Eifat - HREERMFREY I —Rt EEARER
20205 4R |EREXZFEZE WEFHEE AR

NI =< T
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LIF+—< 5V 04 Jp|
58198 (KX) 8:45~ 9:30 $04=15 (BJ'Ov Y 7F ik—ILB7 (2))
EER /It B ssBRARKFRESRHERBEHERR

LM-04-1
ATTRZ =04 F—2 ADRFHHD;BEHES
OBE K

ISR e AR R, U =T - BRI PR

ATTR7 304 F—=Y R, FI Y AHA4 LF ¥ (TTR) ZHil&EAE T2 29407 Iaf F—Y A THD), #
ZEATTR7 384 F—3 2 (KRBT 394 FRY =2—unF—) LWEMATTRY I 24 F—3¥ 2 (AN
BT Iuf F=Y 2)IZ5HEh5.

BEEATTR7 304 F—=Y ACH LTI, WRBHOERNEIMHELL T 525, BREERBHEOT I TS F—
YADOMLT R EOMEYDH S, TTREETERITENT 2 TTRMERO RLELDARED EELHRETH L L
25, TTRMBARZENETH S5 77 I VADBMBEN, T 7 MMUILBGRERT, A9 BE O KR RRE D
#47 & Quality of Life® AL Z A RICHIHIT 2 Z LAVRE Nz, ThOREEZZT, 77 I Y AIF20134EITAR
THEEMEATTRT I 04 F— 3 ZAOHHIE Rk - #0281, RAeREEOMEITHH) & LT sShi. F7-,
TR DOSIRNAZ O BBIERTH H85F 35 ¥~ (F v28y b 1) OARIED KRR E 03 2 A% D SEm
E, 20194 IARIBTRAINT. KIETIEIRAKBTH S0, 7vF R (ASO) B HAITH %Inotersen®
AREDFEH SN TS, B, Kt OSsiRNARAK]TH % Vutrisiran & K it o ASORHFI T 5 AKCEA-TTR-
Lax D SBITHRER A EST LT b. & 51T, CRISPR-Cas9 ¥ A7 A % FIM L 7zin vivor ) L3 TH %
NTLA-2001 D EHRB O RS I N, BREEICKE 2B 7% ERMNE RS Tl T TRERE % 87 %X
TIRAHZLEIREINT.

FAERATTRTY I 04 F—=Y 2R EICEHMAICROONET I 0L F—= 2T, BAERTTRYESMEFILAET
5. HBBlOHmETIE, 805 ED12~25% & EFICOMANDATTRT I U A FOREFRAD LN TVDLH, K
WL M SN D Z &3 hh oz, AR, A CTTREE R R FHEPAEOBES RV 25 FEH &
NTBY, FICPFHEERERIORBERE LTRETH LI EPWOLNICR->TWD, AEICK LTIE, kA
7% P BB EHRENAAE L e 2o 7225, TTRMBRZENETH LY 7 7 I VAOHERMATTRT I 0 f F—¥
AR B ARMVEASTEN S, 20194 ISEISANEM S Az & SICHAE, BIEBOTTRIME R 2 b3 % i e 3%
DRBHHEAT LTV B. 5%, REORMBWICHB T, FHFREB OB 2 S NEH R o E2s |
IR b.

[B&FE]
1991F EMNKZEEFE EFRZE

1998F EMAFEAFER EFWHRRUET

1999%F RREIBEESSTINEA D FEDHREF HRE
20015 EMNAZEZRE Bi@RE, UoYF - BREAR BF
20024 RERIUTRMKEM postdoctoral fellow

20054 ({SMAFEFER BieRAR, UoYF - BREAR HE
20065 fEMAZFEZEHERR SLTFER0 A50R

2013%F EMNAZEZE bi@RE, UoYTF - BREAR ERR
2018%F EMAZEFE Biw@RAE, UoYF -BREAR B
REICED
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L9Fv—<35Y 05 m
58198 (&) 15:30~16:30 %0425 (B2'Ov T 7F k—ILB7 (2))
BEE : EE_ES &/samkmegty9—

LM-05-1
HEFORELTID SIREE T ELED SRI-HREDSH—
Ot ek

MAR 3R A e

i L, IAFITIIMIRICH T 22 TH %25, RFBICIIWHRAR - TH %, IEFORBLED VLD
WD, BEEZ FA0) L TH2MRRDEFATHHDITH L. fRFAIHEREE T2 LT 5ME%0
E¥THbDo AREFAIZIILREBEIZT TV AD Y v Va2 — 535, MREROIEBEES: 2T, WIKES L mMs
G I THEAM L7, REDERFOHMAIIIED W THEES 250 ORUIZX S L R FZDO SRR Z RS,

AR~ 15MAE (PR HLEES) [Zid, B RZ 7 ARH L ) ADRPFLEDPHK - S Twiz, B
ME%Z Y L1, Bdrapoplexy R Hiiiiepilepsy & W o 72 ERAE RS OHF LRI L VAL LI L THREINSL L HIT
o7,

16~181#d (PR 1ISiZ. T =3 Y2 2D [7 77 ] (15643) 5 5 NMEFEHADOEAIEE VD . RFPHE
DOPRLA & EM D # S 7z ERENZBEBITHIWTERE L2 L, 2R ok sl - AR & RN
b, IERBEREDORE) 2D b DIHRE W R I Tz,

1944 (EEACEE R ) (I3 BRI X D IR O Z = DS R W22 S 7z 19TRE 3D & R & T3k
XA IE L. 19 IR R 2 W S TN 2080 £ o 720 AR O B & BRR PR 71319 1%
HENSIEH STz, N DY ¥ VI —RIRFAFOMHABIRIC R B L L HITHF VA DY 2 — b Tkl
DAFIGHER T IT V. IR & B 2 28 & b T2 LA L7z

20f42 I GEARER 2R ]) 1C1E. #RFEAMERRILEI NS X 512D PN IR BASPAL RN I S 7z A8,
BPICIIERN - IRENICEIEIND X )l holze HRDHARFIFA Y ET75 v RICRE L= 2B K
#3%21895-1924) I X 5 TH 725 S, HAMRAS (A1321902) (&, 19354EC H A Mkt L WM L, 19604
(W HARERR AR 23 (B H AR 2%) AV S U CTHrlE L 72

19904EAC LB CREBEESR) 12Id. Wi{RZ M & R OFH AN BHGEEIC X ) . BE L ORI R F — L EHRA TR
X% o 7. MR THMAERE - JiE - AMEOBWAEENRE S EL, A4 F 74 V380 S U CEEER)
BIGHPW RIS e > TV Do BERTEDOIHE B DA - RO TS b,

(B&EE]
195354, 1978FRRAFEFEE, 1986 FMAEMHEUR. 1990FIEREAFHIR (BEZ - £HBENT) 2R T, 201 9FARZREERFE
BERR. BAELZREER. SPHEZ. ELY, EE [DSREOBARE] RRAZLRR1993). [AFHOESE] (EKEE2008). [HL
J AMRBIEREE] (HER. mEAZZEMERSR2011), [BAEZHER] (R, RIEXZHRR2012), [EFHEOEL—GS ERA (. ZRAZH
HRE2019). [RFEFOESE] (EFER2019). [EXLE—TEN ST - BEF T (5<F#HE2020). [BEEDEL—1300'5 LADREEDAE
13RE] (PRFE2013). [FOXTORBEEIE7 FSR] EER. EXERR2007-09). [H5—HBEAGOESES L] iRE. BAESHKRT
2008). [ERRD=HDm@EEZ] (B3R, AT« A - YA I VYR - A V9 —F237F)L2008). [E4EREZ] (EFER2017). [H5—REAEOH
&) (R, BAESH®L2018). [AFOB#EE— L] (EFER2021) FN.
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YERRERED 5 31 T b A DB 2022 i
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PR RFRFBE R FANTERE B bl e P27 5 i

4w

TADPAREEDORORR T, K OMFHINL 2B RN HTE T 5 72012, BOFGEIR GE1E) AREN: (2L E) 12
BZHHD] LEFRIND, FIROKIOAIZIAGS & BB T 258 T B O RV 72 Iiahkes B
(common neurological disease) D12 TdH 5o FCKRDIEEMFER TR OBIREMITED S 13, FAEFE, AHFEL
DICTIEMICH L BB TRV EBH LN LR D A THHEFEDOAINNIEAEWE T, EEE TP EHC
HRTHBREPAZICE O (1%8) 2 EAMEENL, 20X ) ISBEIHEEESRICoh, WNE - FERED R
FTIN Z A BRI PR SS 7 VB L 7 B EE C AP A DM E HICHA TS . WRRARIZINZ T,
TADASERIIANT R 7754 212 X 28 HEHE T THBEOBINBUZIE VAL, Y R EGRIRZ b2 L iRt
L. $4E00B0REVEERTDH S,

R TIE. HAMRESEBO TAPABETA ¥4 22018%DONFHEHE & 754 ZHEHITOVWT, 1EH
B H D A2 TADADHEBERIZEIZOWTHI T 5. BAERRSIN TV AIHEFIEITMZ T, mTORopathiesZs &
RN = ZXLHRIHENDOD D L IHENOBERBFIIOVT LN S,

(B EE]
TR 65 38 REFKZEFIEFE

ERI126 7B JU—T3SYRIUZy IHEARTADA - BFREREIREFY JU A7 z0—

TM24%F 88 REPRZAZREFHAR BRRSREERIT

TR3I0FE12 #HPAZAZREZHAR #RARZ0EHIE

S 7TE 58 [ HERARESSHHE (DHREE)

ErIE

BRERE., BRSREERESY, TADAZE

TsRsEE

IERE - fRERDY AT LRI, Th ARy ND—J%RE, RIEE TANADER. BECREETAD A, BE
i

BAARZR, HEAERER. BATADNAZR. BABRKREREEZR, BARIEZS. OASRbKEREEER, BE
28

228EJUHN AND MARY WADAERE (HATADAER)

FAOBARKRGREEZRENE B EREREEZR)

201 5FEERA RSP REXcellent Teacherk® 1
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K FE AL 7 S W B B IRAT % R 78 3 VAl A0 12 B U AR IR W2 2L 5 % 0 REMIERR H o 77 58
R, WEPEMREREE) OGRS EE Y v o — FOEBCRORERIEAL & Y 20 AT RIRA LV RVITET L EE R
N2o NEMOEBIERIE, KINBEHOFEE, BARFEFH & RMUB. EIRICH K& CERERT %,

Bkeid. IHBIVNEfE 7 V= ZRDP S DBHEMARL TWDH I L2 o, ARHEROERNENLE S
CERILENTE Ho MR, SRMCHWNEBZMHE) THRO YR =7 & LTHAE LL-dopadiZ L),
BEMURE IR EEE Y A b =7 2 29 502 A 50 WIEWEAZ DI D S Wi~ O R
Z. FEEIHCEEAND MATHOM G 2 HE S Mo BEEA T & LTGCHIRHE S N THh 6, BRI S —F
YYZALNTRIELZB, EE DY v 7 200 FURBIEEY A b =7 2R LB B S, 2R RERPS
Ne ol WAEMORIER S—F 2V VIROBKBRE %0 FIEFIOE N THRKMAER 25 Z LAVRBRIh
%o W OHHAEGE T, BEMICL-dopa® R R DA77 & 7% Y Bl RFEELER LR RS & WATER b
= VHESER & L COARLZREFPMBLSSRIVAMN A L XD, £/ 7 I Y AEDERICE 222 W T
%o MO/ ARSI S AR IR IS X D 2L d 50 DYTHIEHRLNIE VR R 22 %0 T AMEE) AR
1) % Retthi BEAE IX 2L IR I SRR T, IR A WU Y X =7, SRS B AR ER 2 25 %,

3T, HHARZ + 7 206, ©TOTMIERRE. M7 Ly MERREFOMBEREEED T/ 7 I VO ER
ZRLUIERPLETDH Do YMPBETIIRAE FEENE P33 V25BN U TiA L B35 (0.5mg /kg /
H) 247w, i, 28, SHEE. 303 5y 7 oWELRRL T& 720 20144 122 FR A2 17 v»
AR Z /7225, S5 B IR BB 2 1T WA MEZ W L 72w

MLy MERVRIRINCHEMF v 7 THRIE L AR DEEICBMET v 7 (SER T 5o E8) 2 BRE)§ 2 fi SR E) (&
HORE) - waltkRE - AREEFISER ST, AR — % v OS5 ARR I NS, Btk
Ot WHWATBINSA (CBIT) Rk 2 77U ¥ b IGHES $2M S, F0RE R A B 130 CM-P % 0 i 22 R Al 3 s
HMTHLHD, LR ZEDIV,

(BSEE]

19905 RHARFEZBARRR £—/\ZTHERZEANR
19955 RHARFEZBATRR \EHZE—BE BF
20005 BINRERZ2IU YT
20035 EREAXETFHRES REHECTHRAE) ERHHRS
20055 BEEMARREERETY I — IR
20105 BiFEEIRLEREY 9 B ER
20144 NERREIUZvT R
20175 EREALE S(CBER BlIRETHREIU -y ) BER
—MRAEEA BN HREHAR iR RECED
(€439
BAR\RHEFRTES
BAEREF RS
BEN-F+VV VR - EBRESREERTRES
MDS Task Force and Pediatric member.
B\ RHEFEHSRR - FEREREE
BRNRREZRT v IBEAA RS54 VREWGES
[SZEFE - ZDfth)
FEDDREETZETITHER HEA (20015F), BN [RERETHTFA] EBOHECHI DD XHBRZAERE (20135F), $280 BANFRNERZS BFEEESE (20185F) . BHAE
BiaROFISEZE (20214). DocomoWebCM [HRfzEHFENZ TV 7054 V2R HiE (20214) . [EBEQ] EFESHREIETS (20225)
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$HFVEZEDTIips, Tricks, and Traps

Oz &
Bt LAl - AR AEHE L > & — IR

’ '\«,I

DEVOBETIE, PRED TV ERKMED T VERRMICHEN T LI LRI EEIIL L. DO (I
HRPEvsiREIME) P OMAZEA TS LIZWEETH 528, BN KEED FOBAEITIE, FIER R B
RDBWI OB EII R 5.

FHRED T VOBKORDTFIX, DFVIUNOURIEROMRTH L7720, DEFVERTHRKHETHI LR
FVHREREBYHI R fF, Hornerfiefeht, MEwFids, AWM RIEREE, NEGEBIGH, HREH L E2RT0%
Vobh., 9 LIMRIEROMRICIE, FROTRPFPIERE N2 LD, BEEOD x ok LA 2
¥ (tips and tricks) M2, —J, EAED FWIX, R LIREY SB35, KitED £ v olEROfE
#2123, supine head-roll test¥®Dix-Hallpike testz &2 HEO @R FEO T Y R, HEMIC X S IRROELDOIFH
heEobr ok LA (tips and tricks) 232122, IRIREFRED T WTH BT 5720, IRIEOMEED D
NETHRED TV ZZH T2 LR TH L. PHEED T OOBERICIE, KD T WIHRER 2 IR HDL
T550HDH5 (traps). 9 L2FHUBHROENNICH, b X o & L2AERR 2V (tips and tricks) 2321237 D.

B B B o 2 X, MRIRPCTTEREMAZEZ SNV E L i (traps), B/ E T, W
BRAIPREED T OB ORDFITIE % S5, BRI D T WIEDA O KD F v OffE 2 Wi
1, caloric test¥°head impulse test (HIT) 25 H 7275, IREDSH o2, FROMRSWEE LR E0%
 (traps), R FBIETIEZ, KWHED T VOENOTDTITIE R D B,

D FVOFEFITEFEEOBEHRIEIL SN DD, FRIC BRIEREVEFN D £ WREISH§ 5 H A E g (EpleyiiZe
OV, BEENZL O WHLFIIHRD B2, BISO ERERADZRETH L. HAERBEEZITIBREICD,
Ak Ty, FEHLEZDEIZTBILELEDS.

(BSEE]
1990F [CHERTII AR EFERESR.

BRMIIAZNERR PRFTIELER Y 9 —RI0NFRlE, BEMIAZMBTREGEREY IR ECHBEL, BRFRZITVDD, RRE
HERAFERRER &, 27z AV s ORKES R DORELIZHRTICHED S,

20025 h SEEHFRPTEEAREIR, 20056 SERRRED Y I —RZFRT.

2014541 Bh SHEEMIIMED - SREFEEE Y 9 —ElRkk, WED - #RRETY IRk, HEARDR, BECES.
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F= I RRBICERENRTOLIRIEZRZTVDE, STOL)RIRRD2 S, EBRF—F ERMEFTY V7L O
PEHZHBOTVE, L2L, BHHEEF) V7L —5TE-Th, KEL BT 2007 F7u—FHHHfEL, &
DEBRICDHHEZEZFHIKREMIER LD, 12HIEZ, 7M. ML XVOBBEFVEREL, Y32l —
Va ryAREBERO T 7u—F T, ERNIEGHLE R AT v TR T 57007 70 —FTh b,
T, SHIE—BNCE L DERBOHICBHETY V7" h b, 22HE. GHllF— D X 9 iRy
M OEEEINTOPEREGFNICETY) ¥ 73577 B#HRO7 7u—FThb, SNIEGHLZF T A
7y TR T20TE L. T OBFHRICHOCHRAMESC I 2 R0 FE T, BRILT — 7 O
RKIWTWwb, KL 27 F v —Tid, WKHBBHRB X7 — 7 BBRORAET) Y 7OEZ 2L, TOR
KBNZDOWTIRIT 5o
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2008%F REERPMZEMAZFRAZERHUZHAR B (ED)
2008%F NMNAZFIEFGARER FIRPD

2009%F REAZERAMAR HEWKRS

20135 REAZEFHEN FELESR

2017 REAZEGRZREN EREVFEDH HEBER

2021F LEXFREGEGRZREN F-IBBEVFMRE HE
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BEER & ZDFRIEER

Ol T )
TN KRB B 2= F FE Bef e IR ‘ i

FHE, Tabb, REFWRTICE 2HMEL X2 9RBIEZBICES . 51T, FREITEFIRTICL -
THELTWERE) PRI LVE %L, Zoholfr. $abb, Eatk, mEk, &k, @S
DR & 5 FHE & DMEBICENZ1T O LEND 5. WBRFOHEITIE, FREMK R ATES L & O RAE R
DHEG 2 LM A NZ. SR RRLAREIZ LI X o THW S A M- E IR, B . MRI
LOMGERPHEH END, BEICBVT, BEFHLE. H2EHL NV TOREIRE SN THERICIZZD
FRL ANV XY BEANREIFAET 205G DS <. BEICK D RMES LVORECI DAL T2 D ZK
THUENRD L,

AT, E 9 FHOMHNE BRL L% FHOBEOHTOHEMELE) RS ¥ MIOVWTHRELT 5.
SO, Hme LTHMEZ ETHRE, 2L T, FMRLENZET 2 ZOMOBERIIOVWTERLT %,
AFHEID L CTHEBIRICBIT22ZH L HHOBE L REFEVTH b,

(B&EE]
20034 3R TUNKZEFEEZRIZE

20074 4R TUNKERZRERZARENHERELRE A2

2010% 4R TINAZAERERZRHENHEZSIRE FHET

20104108 KREAYTAIWZFREYGY TSV Y ZAIR(UCSF) #ERE BLTRRE
20174 4R TUNAZAEREF AR ORSY  HHUR

2019% 4R TUNKFRIRERRERS T

2020% 4H TINAZAZREFRARGEANE e

zE%:

TH23FE TREREGRZHEENBEHRERZA RIS TO0-Y v
TRi24-255E BHAFMRER BHERRRS

TR26-27%E BHAFMRESR $RIFRE (PD)

TR28%EE Clinical and Experimental Neuroimmunology (CENI)Best Article Award

FR
BAHERZIEME - 5E8E - A8, BFeRREZRTRS. BANRZSHREANERNE - 58E - B8, BAhFIZR. BAEReREER
{E&8. American Academy of Neurology. American Neurological Association
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O®iE #HW
WU PR BRIEE RREEs:

RIEDZ < % 58 2 BV RAE IS B W T, MM 2 Wid 7)) 7RI BAEA O & R BRIk
WEND, T7bbH, Alzheimerdi (Alzheimer's disease: AD) 1[2B17 5 % %, Lewy/MEARIBAGEIZ BT S a-¥
X7 VA v, BiEMBEEEMREICBIT S ¥ 7B X UTAR DNA-binding protein of 43 kDa (TDP-43) % &THh 5,
ZL T, ThHoRBIZBW TR, MRNREEABEYOEREDS X O0AiAs, FBABERE R E R ap AR o
M & BT %,

& OEAEERL. ADUAMNC, WESUBURIT . AR EURAE 2 LR BB A, AT YRR LR, B2 R BR R A A
PIESE DL L OEWRBIEICBOTRADON L, F7OERIE.. B ZIMASMEIL VBT Y. e
EDBICHE TESB L OWUBRIIADE S, 2D L9 W% primary age-related tauopathy (PART) &##3 5,
PARTIE, REAIBEREIEH 7 A BRGNS & AR EE LG AE X TR W& T A TH 5o

RABEREANIE R 2 Wi A MBI 2 4058 - HRARBR A0 R E O IR E LT, BHUNRIG, BB IR A
PiE. PART. Lewy/MRREDSHE SN TED. & VD 2 Widlewyw HIC X 2 AR B 2 bl b L
72 iR D REEARAREIRFEBUC S L TV 2 1 ieMEDD %6
PART & MERIZ, M E & SITHESRIM L. BRI % RT3 & L T 4FLimbic-predominant
age-related TDP-43 encephalopathy (LATE) & W BE&ARB sz, 41X, LATEOMERB I N5 L
A& 0. BREFARE LZTDPA3REASADE X 'DLBHIOSE RSB L 2 M5 LTHB Y. LATEOH B
THXC D L) RIREWIBITH %o i:liKapasi H 13 FHl# 135661120V TLATE G & ADJ B O A7 ik 2 3~
EHLH RO N VHIH28%. LATERID AD7%. ADIKILD AH339%. W ORI % B9 5 615326% TdH
HIEHE L. ZLT. MEOLIBIZADKIHOADHI L Y AR ENRETHL I EZW LML
THY. LATEZE S ORI E L LT THWHELE LTHRIEH SIS,

(BSEE]

19905 4B~1992%F 8  FRAFMERRES OHEE)

19926 9B~1994F118  ERAZAHEAERERERREL

1994%128~1996% 58  ERREBIIMNREIAEHTEL

1996 6H~2012%F 38  HRRBBEMEFRSHAMEERARS

2003%108~2005% 98 HFs. TUFcwvva - IOVETPMIKERERRE

20105 48~2012% 38  FRAZEAZRABRGRZHFAE

20125 4R~20165F 2R  FRAZFEFERREREZSBOEZ EHIR
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Neurodegeneration with brain iron accumulation (NBIA) B X UOBREANET YT VIEAEZ T OICE L D5,
NBIAX, EHI & U CHEEFER 2 W RICHEARIRIER, 2, SRAEREREE, AR, BUaRE M - M
REN G EZRTHRETH S, RNEEBICEBR 2B T RT I EDPAIREDEARNLHWHETH L. i
NIZ60 mgfifEd 5 & S, ARG DL IR A R, #k, RBAIRE, BEMRE, KR EH)
BB TH D, FHIMRITRIEHKCHKILEAIRBENZ 25T, NBIAZSELN A Z L b H B, W{RZTTHl
k2 L EAEET, RiFTELSTOBHMBMEEMRKZ TSI LEIELTHS. NBIAL LTI,
PKAN (pantothenate kinase-associated neurodegeneration), PLAN (PLA2G6-associated neurodegeneration),
MPAN (mitochondrial membrane protein-associated neurodegeneration), BPAN (beta-propeller protein-
associated neurodegeneration), FAHN (fatty acid hydroxylase-associated neurodegeneration), KRS (Kufor-
Rakeb syndrome), Neuroferrtionpathy, ACP (aceruloplasminemia), Woodhouse-Sakati syndrome, CoPAN
(COASY protein associated neurodegeneration) 2381 5N TW5. KRB LRMEDDH S D OO HRNITE, KK
B2, BRI A KN, ARICIHEZ 2T 506, MEERMEZILSLLewy/ MEZ RO L0 b H 5. HEA
YT VAR, BEVEEER NN EE) SR 2 B E T AT, KRR/ OB KGR, i, Fi
FHEOMBHEZ, NEVTY AT S, K BETHEORRT 2H 2 WIERIET 5 MMAJEK & &, HERER
WCIRALZMEDOANLDS, 7x2)FURANETTY YRR EN, MEERMAMROBENEITT L. WiE s b
WIHE SN, T ORI AMEANFERIZE > THETH 5.
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Neuro-ICU and Dedicated
Neurocritical Care Team in
Neurology

Chairs : Koji Abe

National centet hospital of meurology snd
psychiatry

Masao Nagayama

Department of Neurology, International
University of Health and Welfare Graduate
School of Medicine

< Objective>

Neuro-ICU and Dedicated Neurocritical Care Team are
established in every University Hospitals and principal
hospitals in the United States and many countries in
Europe and Asia. Neurologists play central roles with
emergency physicians, intensivists, and multidisciplinary
medical staffs, and so on in the management of every
neurological diseases in critical condition including stroke,
status epilepticus, encephalopathy and encephalitis,
neuromuscular diseases, advanced neurodegenerative
diseases. In 2018, official statement on the "Standars for
Neurologic Critical Care Units" were announced and it
has accelerated the standardization of Neuro-ICU and
Dedicated Neurocritical Care Team in the practice of
Neurology. In this Symposium, the roles of state-of-the-
art Neuro-ICU and Dedicated Neurocritical Care Team in
Neurology are presented from the historical and global
perspectives.

IE-01-1 Neuro-ICU, Dedicated

Neurocritical Care
Team, and Ciritical
Care Neurology

O Masao Nagayama

Department of Neurology, International University of
Health and Welfare Graduate School of Medicine, Japan

Neuro-ICU and Dedicated Neurocritical Care Team are
established in every University Hospitals and principal
hospitals in the United States and many countries
in Europe and Asia. Historically neurologists play
central roles with emergency physicians, intensivists,
and multidisciplinary medical staffs, and so on in
the management of every neurological diseases in
critical condition including stroke, status epilepticus,
encephalopathy and encephalitis, neuromuscular diseases,
advanced neurodegenerative diseases such as Parkinson
disease.

Critical care neurology and Neuro-ICU are still
unfamiliar with many neurologists in Japan, and
critical care neurology is usually misunderstood just as
neuroemergencies. However, neurologists must take care
of every life-threatening critical conditions not only in
the acute stage but also in the chronic stage. Also, there
is no border for neurologists between neurological and
non-neurological conditions in the critically ill patients.
Furthermore, neurologists must pay great attention to
avoid critical worsening with cutting-edge differential
diagnosis and decision making.

In this Symposium, the speaker will introduce the concept
of critical care neurology with concrete examples and
the roles of state-of-the-art Neuro-ICU and Dedicated
Neurocritical Care Team in Neurology are presented from
the historical and global perspectives.

[Curriculum Vitae]

BOARD OF DIRECTORS/SECRETARY GENERAL/AUDITOR/OFFICER;
Neurocritical Care Society 2019-2021

Medical Safety Promotion Organization

Japan Resuscitation Council

Japan Council of Organ Transplantation Related Academic
Societies

Japan Society of Neuroemergencies and Critical Care, and so on
DELEGATE/COUNCILLOR;

Japanese Society of Neurology/Chair of the Regional Meeting 2020
Japan Stroke Society, and so on

CHAIR OF THE INTERNATIONAL SOCIETY COMMITTEE;

Local Nominations Committee, Japan Chapter of the American
College of Physicians

POSTDOCTORAL FELLOW/ASSOCIATE;

Department of Neurology, University of Minnesota Medical School,
U.S.A. 1996-1998

SPECIALTY;
Critical Care Neurology especially stroke, status epilepticus,
refractory neurological diseases

Brain death, Medical English Education, Medical ethics, Medical
safety, Crisis management
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I[E-01-2 Neuro-ICU
and Dedicated
Neurocritical Care
Team in The Johns
Hopkins Hospital

O Jose Ignacio Suarez

Neurology, Neurosurgery, and Anesthesiology and Critical
Care Medicine, The Johns Hopkins University School of
Medicine, USA

Objective: To present an overview of the history of
neurocritical care (NCC)in the US and at the Johns
Hopkins University School of Medicine.

Methods: a review of the literature available in Pubmed
and archives of the Johns Hopkins Hospital was conducted
related to topics relevant to NCC in the English language.
Results: NCC)is a subspecialty of critical care medicine that
focuses on the care of critically ill patients with primary
or secondary neurosurgical or neurological problems. NCC
is also dedicated to the advancement of such care. The
individuals that are specially trained to deal with these
complex issues are called neurointensivists. The question
of whether subspecialty knowledge of NCC impacts upon
patient outcome has been investigated extensively. A large
number of observational studies have suggested that the
addition of specific expertise in NCC within a healthcare
system is strongly associated with reductions in mortality
and improved outcomes. There also is growing evidence
that higher patient volume within a center is associated
with improved outcomes. NCCUs bring together a group
of highly skilled, multidisciplinary healthcare professionals
that repeatedly care for similar types of conditions,
enabling them to develop expertise, refine their practices,
and remain "up to date" within a defined specialty area,
making them well positioned to provide exceptional care.
Dedicated NCCUs are also an ideal environment to provide
focused education and promote research.

Conclusion: NCC is a subspecialty of critical care medicine.
The addition of specific expertise in NCC within a
healthcare system is strongly associated with reductions in
mortality and improved outcomes.

[Curriculum Vitae]

Jose | Suarez, MD, FNCS, FANA, FAAN

Professor and Chief Neurosciences Critical Care

Director Precision Medicine Center of Excellence for Neurocritical
Care

Departments of Anesthesiology and Critical Care Medicine,
Neurology, and Neurosurgery

The Johns Hopkins University School of Medicine

Baltimore, MD

Past President Neurocritical Care Society

Founding and Past Chair Neurocritical Care Research Network

IE-01-3 Personalized and
multidisciplinary
Neurocritical Care- The
Brigham and Women's
Hospital experience

O Saef Izzy, Bradley J. Molyneaux

Department of Neurology, Brigham and Women's, Hospital
Harvard Medical School

Neuroscience Intensive Care Unit (NeuroICU) patients
at the Brigham and Women's Hospital (BWH) receive
multidisciplinary care for head injuries, stroke, cerebral
hemorrhage, acute neuromuscular diseases, seizures,
infections of the nervous system, and other complex
post-surgical diseases. The signature feature of the
BWH NeuroICU is its world-class, compassionate,
multidisciplinary team. The NeuroIlCU has 8 Neurocritical
Care faculty, three vascular and several other trauma
and tumor neurosurgeons, in addition to a dedicated
team of neuroscience critical care nursing, pharmacists,
respiratory, occupational, physical, and speech therapists,
social work, and case management nursing. We believe
optimal care is patient and family-centered, individualized,
multidisciplinary, safe, and expert. Our cutting-edge 20-bed
facility operates in close collaboration with Neurosurgery,
Epilepsy, Neuroradiology, Pharmacy, Physical Medicine,
and Rehabilitation services. In addition to the traditional
hemodynamic monitoring, information from our
multimodality monitoring, including seizure monitoring
with continuous video EEG and cortical surface electrode,
daily transcranial dopplers, and intracranial pressure
monitoring, are used to guide our real-time treatment
decisions and individualize care based on the patient's
distinct brain physiology. Supporting distressed families
and providing them with the needed resources are part
of our daily duties. Neurocritical care education, testing
new technologies, participation in clinical trials, and other
institutional research projects are always our priorities to
advance the field and improve patients outcomes. At BWH,
the practice of neurocritical care is part of our fabric, it is
something that is always there, and we are proud to do it.

[Curriculum Vitae]

Dr. Saef Izzy graduated from the University of Baghdad College
of Medicine in Baghdad, Iraq in 2003. He subsequently trained in
Neurology at the University of Massachusetts and completed his
Neurocritical Care Fellowship at Massachusetts General Hospital
and Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA. After graduation, Dr. Izzy stayed as a faculty at
Divisions of Stroke, Cerebrovascular, and Critical Care Neurology at
Brigham and Women’s Hospital and he is now Assistant Professor
in Neurology at Harvard Medical School. Dr. Izzy is the lead author
of the NeurolCU Board review Book, which was published by
McGraw-Hill in 2017. He has authored or co-authored over 50
publications in the areas of traumatic brain injury, stroke and
critical care neurology and neurosurgery in reputable journals,
including Nature Neuroscience, Neuron, Brain, Neurology, Stroke,
Journal of Neurotrauma, and Critical Care Medicine. Also, Dr. Izzy
is the immediate past Editor-in-Chief of Currents, Neurocritical Care
Society international e-magazine. He is currently serving on the
board of trustees of the Neurocritical Care Foundation.
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IE-01-4 Urgent needs of Neuro-
ICU and Dedicated
Neurocritical Care
Team in Japan

O Michi Kawamoto
Kobe City Medical Center General Hospital, Japan

In Japan, there are still a small number of intensivists who
are interested in neuro-intensive care, many of whom are
anesthesiology doctors and emergency physicians, and very
few facilities where neurologists work as intensive care
physicians.

Our hospital is a regional core facility with advanced
medical care centers, critical care center and infectious
disease center. In particular, the critical care center, which
has received the highest award in Japan for seven consecutive
years, handles many patients who require intensive care.

We neurologists are also available 24 hours a day to provide
neurological emergency care. The target diseases are cerebral
infarction, cerebral bleeding, convulsive accumulation,
consciousness disorder, meningitis, encephalitis, poisoning,
Guillain Barre syndrome, myelitis, multiple sclerosis and so
on. There is an extremely wide range of diseases, including
acute encephalopathy associated with anticancer drugs or
bone marrow transplantation. In addition, there are many
consultations such as prolonged consciousness disturbance
after surgery, evaluation of brain function after CPA, or
the legal brain death judgement associated with organ
transplantation. COVID-19 is also a disease that neurologists
should be deeply involved in. There were many occasions
when a neurologist was needed in an isolation room in ICU.

In Japan, neurologists cannot always afford to assign people
to Neuro ICU because they deal with not only neurological
emergency but also intractable neurological diseases such
as ALS and Parkinson's disease. As a solution, a joint
team of neurosurgeons and neurologists co-treat stroke,
and neurologists and intensivists are jointly treating other
neurological emergencies. This makes it possible to mutually
supplying each other's lack, leading to higher quality of care.

Though it is not easy to organize neuro-ICU immediately
in Japan today, I would like to introduce our efforts aimed at
better neuro-intensive care widely.

[Curriculum Vitae]

Director, Department of Neurology

Kobe City Medical Center

Assistant Professor, Department of Neurology
Kyoto University Hospital

Dr. Kawamoto graduated from Kyoto University, Japan in 1989.
She completed her internal medicine and emergency medicine
internship in 1992 and started her neurology residency at Kobe
City General Hospital. After completing residency in neurology, she
engaged in clinical care and clinical research as a staff member of
Kobe City Medical Center, highly advanced medical center, critical
care center and infectious disease center of the area. Since 2020,
she has been appointed as Director, Department of Neurology.
Kobe City Medical Center and serving as a delegate of Japanese
Society of Neurology. Currently, she conducting clinical research of
COVID-19 as a core member of the COVID-19 Countermeasures
Headquarters of the medical center.
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Glamping with the Movement
Disorder Experts to Keep in Touch
with the Coming Era

Chairs : Mitsutoshi Yamamoto
Takamatsu Neurology Clinic

Tetsuya Maeda

Division of Neurology and Gerontology,
Department of Internal Medicine, School of
Medicine, lwate Medical University

< Objective>

International conferences have stagnated due to the new
coronavirus pandemic. Virtual meetings have become
commonplace, and the on-site opportunity to listen
to lectures by foreign specialists has been lost. This
symposium is planned to continue updating knowledge
in preparation for the "regained era" after the calm, with
lectures on the latest topics from world experts. Especially
for Parkinson's disease, the evidence update is the most
remarkable in Movement Disorders. We also need to brush
ourselves up to learn about global trends, to capture new
seeds, and to prepare for future international scientific
exchanges. To enroll patients in research, it is essential
to know how to diagnose signs appropriately and global
consensus, and we must be prepared to put them into
practice. This symposium will be held to help ourselves.

[E-02-1 Differential Diagnosis
and Approach
to Patients with

Parkinsonism

O Anthony E. Lang"*

'University of Toronto and University Health Network,
Toronto, Canada, *Toronto Western Hospital, Canada

Parkinsonism is a syndrome manifesting bradykinesia/
akinesia variably combined with rigidity, tremor (resting
and/or postural/action tremor) and postural disturbances.
Progressive parkinsonism in adults is most often due to
an underlying neurodegenerative disease, most commonly
Parkinson's disease (PD). In recent years, diagnostic criteria
have been developed for PD as well as for the more common
"atypical parkinsonisms" such as progressive supranuclear
palsy (PSP), multiple system atrophy (MSA), corticobasal
degeneration (CBD) and dementia with Lewy bodies (DLB).
These criteria include both positive as well as exclusionary
features and in the case of PD, research criteria for
prodromal disease have also been proposed. These diagnoses
currently rely either exclusively or largely on clinical criteria
and this results in unsatisfactory diagnostic accuracy at the
earliest stages, and, in some cases (e.g., CBD), diagnostic
accuracy remains extremely sub-optimal even at the later
stages of the disease. Remarkably, even in the case of
Parkinson's disease, the accuracy of a diagnosis of untreated
early possible PD in an elderly population is as low as 26%.
This highlights the critical need for reliable diagnostic
biomarkers which will not only permit the accurate diagnosis
required to provide patients and families with important
prognostic information but will also allow accurate diagnosis
at the very earliest stages (at a time that this is not currently
possible) in order to optimize the recruitment of appropriate
patients into clinical trials of disease modifying therapies.
This field is rapidly evolving and there is considerable hope
that new methods such as Seeding Amplification Assays (RT-
QulIC, PMCA) will permit accurate and early diagnoses in
the future. This lecture will review clinical manifestations
of the commonest causes of adult-onset parkinsonism, their
current diagnostic criteria and the important clues helping to
differentiate these disorders.

[Curriculum Vitae]

Dr. Lang is Professor and previous Director of the Division of
Neurology at the University of Toronto. He holds the Jack Clark
Chair for Parkinson’s Disease Research and the Lily Safra Chair in
Movement Disorders. He is the Director of the Edmond J. Safra
Program in Parkinson’s Disease, the Rossy Progressive Supranuclear
Palsy Program and the Morton and Gloria Shulman Movement
Disorders Clinic, Toronto Western Hospital. He is one of the most
highly cited investigators in the field of Movement Disorders. His
awards and distinctions include: Officer of the Order of Canada,
2010; Fellow of the Canadian Academy of Health Sciences and
Fellow of the Royal Society of Canada, 2011; Honorary Member
of the International Parkinson and Movement Disorder Society
(MDS) 2014; the first MDS Pan-American Section Leadership
Award, 2017; the Weston Brain Institute International Outstanding
Achievement Award, 2018; the Dean’s Lifetime Achievement Award
for global impact from University of Toronto, 2020 and the Jay Van
Andel Award for Outstanding Achievement in Parkinson's Disease
Research, 2022.
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[E-02-2 Diagnosis of Tremor

QO Francisco Cardoso

The Federal University of Minas Gerais, Brazil

Tremor is defined as a rhythmic oscillatory movement
resulting from the contractions of agonist and antagonist
muscles. It can be classified according to phenomenology
in resting tremor, action tremor (postural and kinetic
tremor), posture-specific tremor and task-specific tremor.
Resting tremor is almost exclusively found in parkinsonian
conditions, being related to impairment of the nigro-
striatal system. The most common causes of action
tremors are exacerbated physiological tremor, essential
tremor, cerebellar dysfunction and impairment of the
cerebellar outflow pathways. The underlying mechanism
of action tremor is cot clearly defined. It likely involves
dysfunction of networks involving lower brainstem,
cerebellum, thalamus and cortex. The combination of rest
and action tremor is often referred as Holmes tremor.
Orthostatic tremor, tremor of the legs while keeping the
standing position, is the most common form of position
specific tremor. Writing tremor is one form of task specific
tremor. Many investigators believe that the latter and all
task specific tremors are a form of dystonia. Psychogenic
of functional tremor, an increasingly recognized condition,
present with bizarre and variable phenomenology. The
differential diagnosis of tremor mostly depends on a
careful clinical characterization. However, there is a
growing use of clinical neurophysiology to help the
diagnosis of tremors, particularly those meeting criteria
for psychogenic tremor.

[Curriculum Vitae]

Francisco Cardoso MD PhD FAAN is a Professor at the Internal
Medicine Department (Neurology Service) of the Federal University
of Minas Gerais (UFMG)in Belo Horizonte, Brazil. He is the founder
and current Director of the UFMG Movement Disorders Clinic.
He did a Neurology Residency at his current institution and a
Movement Disorders Fellowship at the Baylor College of Medicine
under the supervision of Joseph Jankovic MD. He is the President
of the International Parkinson’s Disease and Movement Disorders
Society (MDS). His main areas of research are choreas, particularly
those of auto-immune origin; epidemiology of parkinsonism (he
and his associates performed the first population-based study of
prevalence of parkinsonism in Brazil); genetics of dystonia (one of
the studies of his group led to the discovery of the DYT16 gene).
He has authored more than 241 peer-reviewed papers and 120
chapters of books. He is a proud honorary member of the Japanese
Neurological Society.

IE-02-3 Postural abnormalities
in movement disorders

(O Eduard Tolosa

Hospital Clinic of Barcelona, University of Barcelona, Spain

Among the various akinetic and hyperkinetic movement
disorders postural abnormalities (PA) are prominent in
dystonia and in parkinsonian disorders and frequently the
source of important disability.

A variety of intermittent PA are common in cervical,
limb, or axial dystonias and are a consequence of
prolonged muscle contractions. In some forms of dystonia
PA can be "fixed". PA occur in the dystonia mimics or
pseudodystonias (e,g. atlantoaxial dislocation). PA occur
in all Parkinson disease patients at some point in the
course of the illness. Can be mild (e.g. the typical trunk
and limb flexion postures)or prominent such as the axial
PA camptocormia, Pisa syndrome, and the "hanging head"
syndrome. These occur also in the atypical parkinsonian
syndromes. In my presentation, I will review the
phenomenology, physiopathology and treatment of these
various PA in these movement disorders.

[Curriculum Vitae]

Prof. Eduardo Tolosa obtained his MD degree from the University of
Barcelona and received his neurological training at the University of
Minnesota in the US. He is a founding member and past President of
the Movement Disorder Society. He is the recipient of the American
Academy of Neurology 2014 Movement Disorders Research
Award. Prof. Tolosa is the past Chairman of the Department of
Neurology at the University of Barcelona Hospital and is currently
Vice Director of Research of the Centro de Investigacion en Red de
Enfermedades Neurodegenerativas at the Instituto de Salud Carlos
lIl'in Spain.

Professor Tolosa was involved in pioneering studies on motor
fluctuations and the role of DAT SPECT in Parkinson disease and his
team has been among the first in Europe to evaluate the efficacy
of novel therapeutic strategies for Parkinson’s disease. His research
is currently focused on the search of biomarkers in the prodromal
phase of Parkinson disease, both idiopathic and genetic forms.
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