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International Symposium on Intra and Extracellular Amyloid Formation

Mechanism in Amyloidosis
General information

Date: January 24, 2013
14:00~16:40 (Registration Fee: Free)

Place: KKR Hotel Tokyo, 11th Floor Banquet Room KUJAKU
1-4-1 Otemachi Chiyoda-ku Tokyo, Japan ~ Phone: 03-3287-2921 FAX: 03-3287-2913

Reception Party: January 24, 2013
18:00~ (Registration Fee: 6,000Yen)

KKR Hotel Tokyo, 11th Floor Banquet Room TOKI

Neighboring the Imperial Palace,
KKR Hotel Tokyo is conveniently
located 5 minutes by car from
Tokyo Station, 40 minutes from
Haneda Airport and 80 minutes
from Narita Airport by car. The
Hotel is also directly connected to a
subway station. Nearby attractions
include Ginza, Akihabara, Tsukiji,
Asakusa, Ueno, Roppongi and
Odaiba.

Accessing from nearby train
stations

20 minutes on foot, 5 minutes by
car from the Marunouchi north exit
of Tokyo Station

Directly connected from Exit 3b of Takebashi Station on Tozai Line

5 minutes on foot from Exit C2 of Otemachi Station on Chiyoda Line

5 minutes on foot from Exit A9 of Jinbocho Station on Metro Subway

Contact: Secretariat

Department of Neurology, Graduate School of Medical Sciences, Kumamoto University
1-1-1 Honjo Chuo-ku Kumamoto 860-8556, Japan

Phone: 096-373-5893 FAX: 096-373-5895

Email: amyloid@kumamoto-u.ac.jp
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Program

January 24, 2013,
KKR Hotel Tokyo, 11th Floor Banquet Room KUJAKU

Opening Remarks

14:00-14:10 Yukio Ando (Kumamoto University, Japan)

Lecture 1

Chairpersons:  Shu-ichi Ikeda (Shinshu University, Japan)

14:10-14:40 Satoshi Yamashita (Kumamoto University, Japan)

Lecture 2

Chairpersons:  Keiichi Higuchi (Shinshu University, Japan)

14:40-15:10 Seung-Jae Lee (Konkuk University, Korea)
Mechanism of disease progression through cell-to-cell amyloid
propagation in neurodegenerative diseases

Coffee Break

15:10-15:30

Lecture 3

Chairpersons:  Hironobu Naiki (University of Fukui, Japan)

15:30-16:00 Yoshitaka Nagai ( National Center of Neurology and Psychiatry)
Toxic protein conformational transition and amyloid fibril formation
in the polyglutamine diseases.

Lecture 4

Chairpersons:  Yukio Ando (Kumamoto University, Japan)

16:00-16:30 Maria Jodo Saraiva (IBMC, University of Port, Portugal)
Clearance of extracellular misfolded proteins in systemic amyloidosis:
experience with transthyretin

Closing Remarks

16:30-16:40 Yukio Ando (Kumamoto University, Japan)
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Role of TDP-43 aggregation in neurodegenerative disease
Satoshi Yamashita, M.D., Ph.D.
Department of Neurology, Graduate School of Medical Sciences, Kumamoto University

TAR-DNA-binding protein of 43kDa (TDP-43) was found to be one of the major
disease proteins in the pathological inclusions of amyotrophic lateral sclerosis (ALS)
-and frontotemporal lobar degeneration (FTLD). Recently, several studies have shown
the abnormal accumulation of TDP-43 in skeletal muscles of patients with sporadic
inclusion body myositis (sIBM).

sIBM is a progressive myopathy characterized by muscle weakness and atrophy and
onset of symptoms after 50 years of age. Although the disease is one of the most
common myopathies in Caucasian people, a successful treatment for this disease is
unavailable. sIBM belongs to the category of inflammatory myopathies and can be
considered a conformational disorder, because it is associated with abnormal
intracellular accumulation of multiple unfolded/misfolded proteins, including
amyloid-beta (AB), phosphorylated tau (p-tau) in the form of paired helical filaments,
and others, with ubiquitin immunoreactivity.

Increasing evidences suggest a similarity in the pathophysiological mechanisms of
neuronal cell death in ALS and myofiber degeneration in sSIBM. We here demonstrate
that TDP-43, optineurin (OPTN), and to a lesser extent fused in sarcoma/translocated in
liposarcoma (FUS/TLS) were more frequently accumulated in the cytoplasm in patients
with sIBM and oculopharyngeal muscular dystrophy (OPMD) than in patients with
polymyositis (PM), dermatomyositis (DM), or neurogenic muscular atrophy. Cu/Zn
superoxide dismutase (SOD1) was accumulated in a small percentage of myofibers in
patients with sIBM and OPMD, and to a very small extent in patients with PM and DM.
Interestingly, confocal microscopy imaging showed that TDP-43 proteins more often
colocalized with OPTN than with FUS/TLS, p62, and phosphorylated Tau. These
findings suggest that OPTN in cooperation with TDP-43 might be involved in the
pathophysiological mechanisms of skeletal muscular degeneration in myopathy with
rimmed vacuoles.

To confirm the primary toxicity of TDP-43 to myofibers, we are generating transgenic
mice having wild-type TDP-43 gene that is driven by muscle creatine kinase promoter.
In the preliminary data at 8 week-old, the transgenic mice showed
TDP-43-immunoreactive  cytoplasmic aggregation in the quadriceps muscles.
Interestingly, the mean diameter of myofibers with TDP-43 aggregates was significantly
smaller than that of myofibers without aggregates or myofibers on non-transgenic
littermates. For the better understanding of role of TDP-43 aggregation in
neuromuscular degenerative diseases, the analyses of TDP-43 aggregation both in the
sIBM patients and muscle-specific TDP-43 transgenic mice would be a useful tool.
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University Hospital
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University
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Society of Internal Medicine, The Japan Neuroscience Society
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Mechanism of disease progression through cell-to-cell amyloid
propagation in neurodegenerative diseases ‘

Seung-Jae Lee, Ph.D.
Department of Biomedical Science and Technology,

Konkuk University, Seoul, Korea

Progressive accumulation of specific protein aggregates is a defining feature of many
major neurodegenerative diseases, including Alzheimer’s disease, Parkinson’s disease,
fronto-temporal dementia, Huntington’s disease, and Creutzfeldt-Jakob disease (CID).
Findings from several recent studies have suggested that aggregation-prone proteins,
such as tau, a-synuclein, polyglutamine-containing proteins, and amyloid-f3, can spread
to other cells and brain regions, a phenomenon considered unique to prion disorders,
such as CJD and bovine spongiform encephalopathy. Cell-to-cell propagation of protein
aggregates may be the general underlying principle for progressive deterioration of
neurodegenerative diseases. This may also have significant implications in cell
replacement therapies, as evidenced by the propagation of a-synuclein aggregates from
host to grafted cells in long-term transplants in Parkinson’s patients. In this talk, T will
review recent progress in protein aggregate propagation in experimental model systems
and discuss outstanding questions and future perspectives. Understanding the
mechanisms of this pathological spreading may open the way to unique opportunities
for development of diagnostic techniques and novel therapies for protein

misfolding-associated neurodegenerative diseases.
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Seung-Jae Lee, PhD

Department of Biomedical Science and Technology
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Toxic protein conformational transition and amyloid fibril formation
in the polyglutamine diseases.

Yoshitaka Nagai, M.D., Ph.D.

Department of Degenerative Neurological Diseases, National Institute of Neuroscience,
National Center of Neurology and Psychiatry

Abnormal aggregation and deposition of misfolded proteins in the brain have been
recognized as a common molecular pathogenesis of various neurodegenerative diseases
including Alzheimer’s disease, Parkinson’s disease, and the polyglutamine (polyQ)
diseases, which are classified as the conformational diseases. The polyQ diseases are a
group of at least nine inherited neurodegenerative diseases including Huntington’s
disease and various spinocerebellar ataxias, which are caused by an abnormal expansion
of the polyQ stretch (>35-40) within each unrelated disease-causative protein. The
expansion of the polyQ stretch is thought to trigger misfolding and aggregation of the
disease-causative proteins, leading to their deposition as inclusion bodies inside affected
neurons, and eventually resulting in neurodegeneration. To elucidate the structural
alterations of the expanded polyQ protein during the aggregation process, we performed
structural analyses of the polyQ protein. We found that the expanded polyQ protein
undergoes a conformational transition to a 3-sheet dominant structure in the monomeric
state, which precedes its assembly into insoluble amyloid-like fibrillar aggregates. Most
importantly, we further revealed that the soluble B-sheet monomer of the expanded
polyQ protein triggers cytotoxicity by microinjection experiments. From a therapeutic
point of view, we identified QBP1 (SNWKWWPGIFD), a peptide sequence that
preferentially binds to the expanded polyQ stretch by phage display screening. We
showed that QBP1 prevents the toxic B-sheet transition and amyloid-like aggregation of
the expanded polyQ protein in vitro, and further that QBP1 suppresses polyQ-induced
neurodegeneration in Drosophila. From high-throughput screening of a chemical
compound library (46,000), we have identified approximately 100 polyQ aggregate
inhibitors as therapeutic candidates so far. We also utilized molecular chaperones,
which belong to the quality control system against protein misfolding, and demonstrated
that genetic expression and pharmacological induction of molecular chaperones
suppress polyQ-induced neurodegeneration in Drosophila and mouse models. Finally,
we demonstrated therapeutic effects of selective degradation of the expanded polyQ
protein on a polyQ disease mouse model. We therefore conclude that protein misfolding
and aggregation are promising therapeutic targets not only for the polyQ diseases, but
also for other conformational neurodegenerative diseases.
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Clearance of extracellular misfolded proteins in systemic amyloidosis:
experience with transthyretin

Maria Jodo Saraiva, Ph.D.
Institute for Molecular and Cellular Biology (IBMC) and Institute for Biomedical
Sciences (ICBAS), University of Porto, Portugal

Extracellular protein misfolding and aggregation occurring in systemic amyloidosis
triggers  inflammation,  oxidative  stress, matrix = remodeling, the
unfolded-protein-response and ER pathways that resemble in many aspects, including
common molecular players and scenarios, to those described in local amyloidoses
affecting for example the central nervous system (CNS), such as Alzheimer Disease.
Thus, similarities and dissimilarities in toxicity found between the CNS and the periphery
are very useful to pinpoint and guide us to the treatment of aging-associated
neurodegenerative disorders. Understanding the two-way crosstalk between the
extracellular milieu and the cell is a major trend in diseases related to protein aggregation.
In particular, mechanisms involved in the clearance of protein aggregates, both extra and
intracellular are pivotal and need detailed analyses for the development of therapeutic
strategies. Studies with small compounds or molecules, such as antibodies, known to
recognize and disrupt amyloidogenic structures, have proven efficient in removing and
promoting clearance of protein aggregates in studies with experimental models of
misfolding disorders. However, the mechanisms and key players in these processes are
largely unknown. Extracellular molecular chaperones are capable to repair or target
damaged proteins to degradation by binding to extracellular misfolded proteins and
promoting their disposal either by endocytosis for intracellular degradation or
degradation by the extracellular matrix. It is clear that more than a single approach to treat
FAP effectively is mandatory; in this regard, the experience achieved so far with
clearance based approaches is very promising and will be discussed.
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