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AO001-1 SESIREER
Development of rehabilitation accelerating agent based on neural plasticity
mechanism

"Department of Physiology, Yokohama City University Graduate School of Medicine,
“Department of Neurology and Stroke Medicine, Yokohama City University Graduate School of
Medicine, *TOYAMA CHEMICAL CO. LTD,, 4Systems Neuroscience Group, National
Institute of Advanced Industrial Sc1ence and Technology

OHiroki Abelz Susumu Jitsuki', Takashl Komor?, Wakl Nakajima, Yumi Murata

Noriyuki Higo*, Tomohiro Okuda®, Fumiaki Tanaka Takuya Takahashi*

[Objective] Acute damage to central nervous system such as stroke is a leading cause of serious
functional disability. Although various interventions to accelerate rehabilitation have been established,
the degree of functional recovery after stroke is still limited. Restoration of functional disability is
considered to be the result of comprehensive neural plasticity in the intact brain regions. Synaptic
AMPA receptor delivery is a fundamental mechanism underlying behavioral changes that require
neural plasticity. Previously, we revealed that novel small molecular compound, T-817MA, facilitated
the synaptic AMPA delivery in an experience-dependent manner. Accordingly, we hypothesized that
pharmacological intervention to rehabilitation with T-817MA could be a promising strategy to
augment functional recovery. [Methods and Results] To verify this hypothesis, simple voluntary
movements of mice treated with T-817MA were evaluated by reaching task after cryogenic injury to
motor cortex. This rodent model revealed that T-817MA accelerates motor functional recovery in a
training-dependent manner. Further analysis was conducted with macaque monkeys, which have
more complex manual dexterity. Using two reach-grasp-retrieval tasks, we evaluated manual
dexterity after internal capsule hemorrhage induced by focal collagenase injection. This nonhuman
primate model showed that T-817MA also augments complex motor functional recovery of primates.
[Conclusions] These results in new animal models suggest that T-817MA may have a remarkable
potential as a novel rehabilitation facilitator.

A0-01-2 REBIREER
Analysis of molecular mechanism and development of therapeutic method in
spinocerebellarataxia type1

"Department of Neuropathology, Medical Research Instltute and Center for Brain
Integration, Tokyo Medical and Dental University, “Department of Neurobiology,
Hiroshima University

OHikaru Ito'?, Kyota Fujita’, Xigui Chen', Hitoshi Okazawa'

[Objective] We previously searched for nuclear proteins quantitatively affected by
mutant Atxnl in neurons and found a significant decrease in high-mobility group box
(HMGB) 1/2 proteins in the soluble nuclear fraction. HMGB supplementation actually
ameliorates eye degeneration in an SCA1 fly model and restores impaired DNA
damage repair (Qi et al, 2007) . We established that transgenic or virus vector-
mediated complementation with HMGB1 ameliorates motor dysfunction and prolongs
lifespan in mutant Atxnl knock-in (Atxnl-KI) mice. [Methods] We analyzed
mitochondrial DNA damage repair by a mitochondrial DNA amplification assay using
PCR and a southern blot. Virus vector of injections into the cerebellar surface were
performed on 5-week-old mice. We analyzed by rotarod test. [Results] We identified
mitochondrial DNA damage repair by HMGBI1 as a novel molecular basis for this
effect, in addition to the mechanisms already associated with HMGBI function, such as
nuclear DNA damage repair and nuclear transcription. Moreover, we show that the
rescue of Purkinje cell dendrites and dendritic spines by HMGBI could be downstream
effects. In addition, we have tested another AAV (AAV9/3) vector expressing "gene
X" and found the recovery of motor dysfunctions of Atxnl-KI mice in rotarod test (at
9, 13, 40 weeks. The results suggested another strategy to treat SCA1. [Conclusion]
Viral deliveries of HMGBI and "gene X" are candidates approach by which to modify
the disease progression of SCA1 even after the onset.
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Insight into the Pathophysiology of the Human Mutant TARDBP Knock-In Mice

Keio University School of Medicine, Department of Neurology, “Jikei University School of
Medicine, Department of Regenerative Medicine, *Tokyo Metropolitan Institute of
Gerontology, ‘Riken Brain Science Institute, °Nngata University Brain Research
Institute, Department of Cellular Neurobiology, °Keio University School of Medicine,
Department of Phys1ology )
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[Objective] A human mutant TARDBP transgenic animal model could be a strong tool to comprehend the
mechanism of TDP43 proteinopathy, but the fact that elevated level of human wild type TDP-43 also
develops the pathogenesis of ALS, makes it difficult to simply evaluate the role of mutations in TARDBP
gene by the observation of promotor-mediated transgenic mice models. So the aim of our project, is to
comprehend the pathophysiology of TDP-43 proteinopathy utilizing human mutant TARDBP KI mice
models.[Methods] We designed, and produced two lines (G348C / A382T) of mutant TARDBP KI mice
models and evaluated their motor functions, cognitive functions and pathological changes. [Results] From the
comparison of 9 G348C KI mice, 9 A382 KI mice, and 16 wild type littermates, it was shown that both two
lines (G348C / A382T) of mutant TARDBP KI mice show physiological upper and lower motor neuron
dysfunction. In A382T KI mice Bunina bodies are identified (8months old) and motor neuron decrease was
documented (22months old). From the utilizing 132 wild type, and 106 KI mice, it was shown that
(348C KI mice lack sense of alarm, and develop memory disorder. [Conclusion] Each line of our KI mice show
both phenotypes of ALS and of FTLD-like dementia in a manner that varies in degree, which in turn, again
assures the continuity of these two clinically isolated diseases. Our totally new set of mice models will help us
further comprehend the undelying mechanism in which motor neuron / cortex dominancy of TDP-43
pathology is modulated.

A0-014 RESIRHEEE
Loss of PSF/SFPQ, an intra-nuclear counterpart of FUS causes FTLD-like
phenotypes

'Department of Neurology, Nagoya University Graduate School of Medicine,
2Department of Brain Development and Neural Regeneration, Tokyo
Metropolitan Institute of Medical Science, 3Research Division of Dementia and
Neurodegenerative Dlsease, Nagoya University Graduate School of Medicine
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[Objective]We identified splicing factor, proline- and glutamine rich (SFPQ) as a counterpart of FUS in
the nucleus. SFPQ regulates alternative splicing of the Mapt gene at Exon 10 as FUS does. Because the
disease mutations in FUS affect the interaction between FUS and SFPQ, we speculated that the
interaction is critical for the function of FUS, especially for maintaining the balance of Mapt isoforms.
Therefore, we investigate the phenotypes of SFPQ-silenced animals.[Methods] We injected AAV
encoding shRNA against SFPQ (shSFPQ) and control to the bilateral hippocampus of C57/BL6]. Next,
we performed co-injection of AAV encoding shRNA against Mapt Exonl0+ isoform (4-repeat tau4R-
T) . These mice were subjected to various behavioral analysis. Sequentially, MRI and
immunohistological analysis were performed[Results|Silencing of SFPQ resulted in an increased ratio
of 4R-T/3R-T and exhibited FTLD-like behavioral impairments as well as reduced adult neurogenesis
as seen in shFUS mice. Long-term observation revealed phosphorylated tau accumulation and drastic
neuronal loss in shSFPQ mice. Co-silencing of 4R-T ameliorated the behavioral phenotypes and
reduced neurogenesis; however, it could not rescue neuronal loss in shSFPQ mice[Conclusions]Loss of
SFPQ caused FTLD-like phenotypes, including aberrant behaviors, reduced adult neurogenesis, and
phosphorylated tau accumulation mediated by alteration of tau isoforms. These findings are similar
with those in FUS-silenced mice, suggesting that SFPQ is essential for the pathogenesis of FTLD/ALS
in which quality loss of FUS is associated.

A0-01-5 RESIREEE
Non-cell autonomous therapeutic effects on polyQ disease models by exosomal
chaperone transmission

nstitute for Chemical Research, Kyoto University, *National Institute of
Neuroscience, National Center of Neurology and Psychiatry
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[Objective] The polyglutamine (polyQ) diseases including Huntington's disease (HD) are
commonly caused by an expansion mutation (>40) of the polyQ stretch within various disease-
causing proteins, which trigger their misfolding/aggregation, and eventually lead to
neurodegeneration. Molecular chaperones such as Hsp70 and Hsp40 have been shown to prevent
polyQ protein misfolding and to exert therapeutic effects on various polyQ disease models. We
previously found that viral vector-mediated gene therapy of Hsp40 for HD model mice
unexpectedly suppresses polyQ inclusions even in virus non-nfected neurons. Here we
examined the mechanistic basis of this non-cell autonomous therapeutic effect of Hsp40.
[Methods] We analyzed cell culture models and Drosophila models of polyQ diseases in which
molecular chaperones were expressed in a tissue-specific manner. [Results] Hsp40 as well as
Hsp70 and Hsp90 is physiologically secreted from cells via exosomes, independent of the classical
ER-Golgi secretion pathway, and taken up by surrounding cells. Addition of Hsp40/Hsp70-
containing exosomes to the culture medium of the polyQ-expressing cells results in efficient
suppression of polyQ inclusions. Furthermore, expression of Hsp40 or Hsp70 in remote tissues
such as muscle and fat body in Drosophila significantly suppresses polyQ-induced photoreceptor
degeneration in an exosome-dependent manner. [Conclusions] We conclude that exosome-
mediated intercellular transmission of molecular chaperones contributes to their non-cell
autonomous therapeutic effects on polyQ disease models.

AO0-01-6 REBIREEE
GBA deficiency accelerates alpha-synuclein prion-like conversion and promotes
its neurotoxicity

"Department of Degenerative Neurological Diseases, National Institute of Neuroscience,
NCNP, 2Laboratory for Molecular Membrane Neuroscience, RIKEN Brain Science Institute

OMari Suzuki', Nobuhm) Fujikake', Toshihide Takeuchi!,

Ayako Kohyarnakoganeya Kazuki Nakajimaz, Yoshio Hirabayashi®, Keiji Wada',
Yoshitaka Nagai®

[Objective] Alpha-synuclein (a Syn) plays a central role in the pathogenesis of Parkinson “ s
disease (PD) and dementia with Lewy bodies (DLB). Recent genetic studies have revealed that
mutations in the glucocerebrosidase 1 (GBAI) gene are strong risk factors for PD and DLB. The
purpose of this study is to examine the mechanistic link between the functional loss of
glucocerebrosidase (GCase) and the toxicity of a Syn in wvivo. [Methods] We employed
Drosophila models to examine the effect of GCase deficiency on the neurotoxicity of a Syn and
its molecular mechanism. [Results] Behavioral and histological analyses showed that knockdown
of the Drosophila GBA1 exacerbates the locomotor dysfunction and loss of dopaminergic
neurons of a Syn-expressing flies. This aggravation was associated with the accumulation of
proteinase K (PK) -resistant a Syn, raising the possibility that glucosylceramide (GlcCer), a
substrate of GCase, accelerates the misfolding of a Syn. Indeed, iz vitro experiments revealed
that GlcCer directly promotes the conversion of a Syn into the PK-resistant form, representing a
prion-like conformational change. Similarly, knockdown of the Drosophila f -galactosidase ( f -
Gal) also aggravated locomotor dysfunction of the a Syn flies, and its substrate GM1 ganglioside
accelerated the formation of PK-resistant a Syn. [Conclusion] Our results suggest that the
functional loss of GCase or f -Gal promotes the toxic conversion of a Syn via aberrant
interactions between a Syn and their substrate glycolipids, leading to the aggravation of a Syn-
mediated neurodegeneration
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A0021 SESIREER
Cerebrospinal fluid -CRMPS5 as a diagnostic biomarker of NMOSD with AQP4-
1gG

"Department of Neurology, Tohoku University School of Medicine, “Department of
Neurology Hachinohe National Hospital, *Department of Neurology, Yonezawa National
Hospital, Department of Multiple Sclerosis therapeutics, Fukushrma Medical Umversrty
OShuhei Nrshryama Tatsuro Mrsuz Ichiro Nakashrma Douglas Sato',
Kimihiko Kaneko!, Ryo Ogawa', Hirohiko Ono', Tetsuya Akarsh1

Kazuhiro Kurosawa', Yoshiki Takai1 Toshiyuki Takahashi®, Kazuo Fujihara®,
Masashi Aoki'

[Background] NMOSD is a neuroinflammatory autoimmune disease characterized by severe optic neuritis
and transverse myelitis, and caused by AQP4-IgG selectively attack membranous AQP4 in foot process of
astrocyte. Collapsin response mediator protein 5 (CRMP5) is a membranous protein located on the filopodia
in the foot process of astrocyte. It is reported anti-CRMP5 antibody-positive patient showed NMOSD-like
symptoms, but the clinical significance of CRMP5 in the cerebrospinal fluid (CSF-CRMP5) of NMOSD with
AQP4-1gG patient are still unknown [Methods] We conducted cross-sectional study in Japan from January
1999 to November 2015 including 52 patients (20 NMOSD with AQP4-IgG, 3 NMOSD with MOG-IgG, 23 MS,
2 Neuro-Behcet's disease, and 4 Neurosarcoidosis) who were diagnosed as neurological inflammatory
demyelinating diseases and 7 non-inflammatory neurological disease control cases (NIDC). CSF-CRMP5,
CSF-GFAP, and CSF-MBP were measured by sandwich ELISA kit. The corrected data was analyzed by
Graphpad Prism 5[Results] CSF-CRMP5 in the NMOSD with AQP4-IgG group was signinficantly elevated
(0097501552 pg/mL, p=00298) than MS (0.00435 = 0.0209). CSF-CRMP5 was not detected in NMOSD
with MOG-IgG, Neuro-Behcet's disease, Neurosarcoidosis, and NIDC patients. CSF-CRMP5 is weakly
correlated with CSF-GFAP, but no correalation with CSF-MBP [Conclusion] Elevated CSF-CRMP5 levels in
NMOSD with AQP4-IgG reflect astrocytic foot process and growth corn damages by AQP-IgG. CSF-CRMP5
is also a beneficial biomarker of diagnosis and disease activity in NMOSD with AQP4-IgG.

A0-02-2 REBIREER
Mitochondrial targeting sequence variants of the CHCHD2 gene are a risk for
Parkinson’s disease

"Department of Neurology, Juntendo University Shizuoka Hospital, Izunokuni, Shizuoka, “Department of
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Tokyo, “Department of Neurology, Mayo Clinic, Rochester, Minnesota, USA, "Department of Neurology,
Mayo Clinic, Jacksonvrlle Florida, USA
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Zhigniew K. Wszolek7 Dennis W. Drckson Nobutaka Hattorr15 Owen A. Ross’

Objective: The CHCHDZ gene, a gene associated with mitochondria, was reported as a causative gene for autosomal
dominant Parkinson's disease (PD) and a susceptibility gene for sporadic PD in Japanese population in 2015. This
multicenter study is aimed to assess the role of CHCHDZ variants in patients with PD and Lewy body disease (LBD)
in Caucasian populations.Methods: All exons of the CHCHDZ gene were sequenced in a US Caucasian patient-control
series (878 PD, 610 LBD, and 717 controls). Subsequently, exons 1 and 2 were sequenced in an Irish series (355 PD
and 365 controls) and a Polish series (394 PD and 350 controls). Immunohistochemistry and immunofluorescence
studies were performed on pathologic LBD cases with rare CHCHDZ variants Results: We identified 9 rare exonic
variants of unknown significance. These variants were more frequent in the combined group of PD and LBD patients
compared to controls; 13 (06%) vs 1 (0.1%), odds ratio 836 (95%CL: 125-355.19), P value 0.013. Eight of these 9
variants were located within the gene's mitochondrial targeting sequence. Immunofluorescence staining suggested
the expression level of CHCHD2 was decreased in patients with LBD with variants compared to age-matched
controls.Conclusions: Although the role of variants of the CHCHDZ gene in PD and LBD remains to be further
elucidated, the rare variants in the mitochondrial targeting sequence may be a risk factor for Lewy body disorders,
which may link CHCHD?2 to other genetic forms of parkinsonism with mitochondrial dysfunction.

A0-023 SEFSIREER
Cognitive dysfunction and rCBF changes in Japanese females following HPV
vaccination

!National epilepsy center, Shizuoka institute of epilpsy and neurological disorders,
Department of Neurology, “National epilepsy center, Shizuoka institute of
epilpsy and neurological disorders, Department of Pediatrics

OTakashi Matsudaira®, Tomokazu Obi', Yukitoshi Takahashi®

(B8] t }\z\”l:“\:r~?r7 4 VA (HPV) 77 F AR I HRA TN, 2 a BRI,
UM E S L OL B RERE BT 2 —HOFESHE SN Tw5D, 4fE, HPV
'7 7 F /@EU&VBﬁ‘%&bﬂZ} SEBI O FRABERERL & & I Z Lz o TG 217 -
(7] HPVW%A%M& IR E 2 TR 2 B LT CEI1TTRE) %kt
%{t L7z (HPVH#). 1) RAIFSBERE S 0 et & BXIM T % Mead © BRI G REm 1L E 5 8 (&
104, TH19E%) & t 4 IZIMP-SPECT %#47V>, 3D-SSPOSEEMN CTHEL 7. H
B 7 I I AR T 1 Z-score > 24> Dextent ratio > 15% & 7 B BB & EF L 7. 2)
WAISIIT & LG T I ARBE 0 & 2 IMERAL % 15 L 7. (ﬁ?‘&] 1) A AR E D
WL RRAIBERERE XAV 2 5 S 1450 I ERIZR20, BRI B DL DR
L9497 ARICBO 7. RRREREELTE, FIHEREEAR), #H%ﬂ%u SR - HEESGER. -
PR A 2 e (2) 2BNCRED 2. A B R BRI T, AN HIETEER - iR
e MR T=N TR 7 2 VN 1 B3 72 1 B O g 9 2 VN (] v < 1 2 N ot 3= | 1] R
RCRR®7. 2) MR (1Q) LRMMFIT & OMBINE : £MATIQILA N AIRTIEM -
I (r =-056,p < 0.020;r =-064,p < 0014), SEMIQIXFRTY - WA, AHUK (r
=049, p < 0046; r = 054, p < 0027, r =-054, p < 0.025), BhPELEIQILA P A EE |
056,p < 0019) THERADOHMZ D7, [#isk] HPVEO MR H 31t
JEIR & IRIEFETH - 7. HPVEFOBEIMGTHAR 1208455 &8 & OREK I B 5 5
AL CEY, WAISITIOIQ & %% @H&iJI[L‘Jﬁﬂ&TLZ WHERAOMME RO
HPVH O RRAERER E1E IR OBEIZ L > TE LTV A WHEEDLH 5.
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FMT-PET analysis in gene therapy for AADC deficiency
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[Objective] Aromatic 1-amino acid decarboxylase (AADC) deficiency is a rare metabolic disease that leads to combined
catecholamine and serotonin deficiency. Few treatment options are available, and most patients remain bed-ridden. We have
developed a gene therapy using an adeno-associated virus (AAV) vector to deliver the AADC gene into the putamen. To
evaluate the expression of the AADC gene in the brain, we applied positron emission tomography (PET) with 6{*F}luoro--
m-tyrosine (FMT), a specific tracer of AADC. [Methods] Three children with AADC deficiency received the AAV vectors
harboring the human AADC gene via intra-putaminal infusions. A total dose of 2 X 10 vector genomes was administered
bilaterally into two tracts per side and five deposits per tract, separated by approximately 1 mm. The AADC expression in the
putamen was assessed by FMT-PET before surgery and 1 month after gene transfer. [Results| Before gene therapy, FMT
uptake in the striatum was profoundly reduced and was almost the same as that in the other brain regions in two patients.
Only weak FMT uptake was detected in the caudate and ventral part of the putamen in the 5-vear-old girl. One month after
gene therapy, a remarkable increase in FMT uptake was observed in the broad areas of the putamen in the two patients who
completed the PET study. All three patients showed improved motor functions. [Conclusions] The level of AADC expression
was directly monitored by FMT-PET in a clinical trial of AADC gene therapy. Efficient transduction of the putamen was
confirmed i vivo.

A0-02-5 RESIREEE
Distinct clinical features associated with anti-SRP and and-HMGCR
autoantibodies

Department of Neurology, Keio University School of Medicine, “Department of
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EE> IEAEEEIEN I 485 — (immune-mediated necrotizing myopathy, IMNM) 12§ D358
FAE A L\T FAEMBE M % R KR8 (inflammatory myopathies, IM) D # T4 1), signal
recognition particle (SRP) & 3-hydroxy-3-methylglutary-coenzyme A reductase (HMGCR) 1285 % HCH
EAEHE TSNS, <HE>HISRPHU L FTHMGCRIL AT & 7 AIMOBREOME S E B S »
12T 5. <JFE>01088 52048 B ROKAMBE T 0V =7 MIBHINIAERNOH CRIRE & 5
B HIM HAKGRERC) LB L3860 2R & Lz HSRPAUMKISRNASELRE, HMGCRA
TRIZELISAYCHITE L7z, <5 >TM 386810 CHISRPHLAK 1268 (18%), THMGCRITLHAIx461 (12%)
THATHY, 1IEEE L SRS O R 7-SRPE (0= 67) LHMGCRE (n=45) 028 T
BRI 2 LB L 7o, Il IXSRPEETH7%, HMGCREETO7%, %4k ek SRPHECH54, HMGCREET
57, 14D LT L 8 OB 1 ZSRPEET25%, HMGCREETU% Tho72. 3 7:HMGCRENDI8% T
AYF Y WFEHETH o 7. MMTIUT O MBI T 0 4 IR SRPEE T63%, HMGCRET24% (p <
0001), FEHAHIET (D%Ef““*liSRPﬁ’ﬁ T69%, HMGCREET44% (p=001), BT £ DI ISRPEET48%,
HMGCREC11% (p < 0.001), AiZHOHIEIXSRPE T67%, HMGCREECT44% (p=002) Tho72. sk
fiEdk & BRI me Emm%‘i‘t YIS THo 2. MFECKO T IZSRPE T6581 TU/L,
HMGCREC6436 TU/LE Bl Th » 72, i CIRSRPEEDI0% A EM B R IMNM T - 7275, HMGCRE
TIRIMNMOSREIR56% TH Y (p <0001), JRAFRMZKEMREEE RO EAPGTA L. <
5> JISRPYLfk & HHMGCRILMKIE Z 2 WYL L 2 IMNMO#B B~ — 7 —TH Y, FSRPHkO A
LOVEELHEREFEL, IMNMIZEEHTH 7.

A0-026 REBIREEE
Hematopoietic stem cell transplantation for adolescent and adult onset cerebral
adrenoleukodystrophy

"Department of Neurology, The University of Tokyo, “Department of Hematology
and Oncology, The University of Tokyo, Tokyo

OTakashi Matsukawa®, Tomotaka Yamamoto', Takashi Toyaz,
Akihito Shinohara2 Yasuhito Nanya2 Keiki Kumano?,

Motoshi Ichikawa?, Yuji Takahashl Hiroyuki Ishiura!, Jun Mitsui!,
Masaki Tanaka', Jun Goto!, Mineo Kurokawaz, Shoji Tsujit

Purpose: There have been accumulating evidences supporting the efficacy of hematopoietic stem cell
transplantation (HSCT) for childhood onset cerebral adrenoleukodystrophy (ALD) when performed at an
early stage of the disease. To date, there have been only two reported cases of adult onset cerebral ALD
(ACALD) treated with HSCT and the clinical efficacy remains to be established. The purpose of this study is
to evaluate the clinical efficacy of HSCT for adolescent/adult onset cerebral ALD. Methods: To determine the
optimum timing for HSCT, we have been following 31 ALD patients [1 adolescent cerebral ALD, 1 ACALD,
12 Adrenomyeloneuropathy (AMN), 9 AMN with later development of cerebral ALD (AMN-Cer), 3
cerebello-brainstem ALD (OPC), 2 OPC-Cer, 2 Addison only and 1 presymptomatic male] in a prospective
manner. The average observation period was 56 years. Indications for HSCT include an early stage of the
disease and the presence of enlarging white matter lesions. Result: We performed HSCT for 5 patients who
developed cerebral form at an early stage. Observation periods after HSCT for each patient are 7, 3, L5 and 1
years with stable clinical course. The other is a month after HSCT with stable clinical course. Enhancement
on brain MRI remains disappeared after HSCT with no enlargement of white matter lesions. White matter
lesions reduced after HSCT in 3 patients. Conclusion: The present study suggests the efficacy of HSCT for
adolescent/adult onset cerebral ALD. It is important to determine the optimum timing of HSCT for cerebral
ALD to accomplish a good outcome from HSCT.
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AP-01-1 RESIREEE

Neuropathological examination of familial Parkinson’s disease with LRRK2
12020T mutation
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Neurology, Tokyo Metropohtan Geriatric Hospltal & Institute of Gerontology
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[Objective] Leucine-Rich Repeat Kinase 2 (LRRK2, PARKS) gene is the most common known cause of autosomal
dominant Parkinson's disease (PD). Neuropathology of PARKS is reported to be fairly heterogeneous. The
neuropathological findings of Sagamihara district with LRRK2 12020T mutation (Sagamihara family) are mainly
characterized by pure nigral degeneration without Lewy bodies. Also, previous study has reported that it is
accompanied by various tau pathologies. The purpose of this study is to report detailed neuropathological
examination of Sagamihara family. [Materials and Methods] We immunohistochemically examined eleven cases in our
institute with phosphorylated a -synuclein, phosphorylated tau and amyloid /. [Results] Nine cases from
Sagamihara family showed pure nigral degeneration. One of those was accompanied by Alzheimer type pathology
including 3 and 4 repeat tau pathology (Braak stage IV). Other cases had minimal tau pathology in the brainstem.
One case showed Lewy body pathology in the brainstem and limbic area. Another case showed many synuclein
positive glial cytoplasmic inclusions (GCIs) consistent with multiple system atrophy (MSA). [Conclusions] Majority
of Sagamihara family presented pure nigral degeneration. Two cases with a -synucleinopathy may need further
differentiation from sporadic cases. This is the largest series of pathological report of Sagamihara family.
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Fhl1 W122S mutant female mice develop late-onset cardiomyopathy

'Department of Neurology, NHO Shimoshizu Hospital, “Department of Neurology, Columbia
University Medical Center, *Department of Pathology and Cell Biology, Columbia University
Medical Center, “Department of Cardiology, Columbia University Medical Center
OAkatsuki Kubota"?, Valentina Emmanuele?, Shingo Kariya®, Marti Juanola®
Maria Sanchez’, Kurenai Tanji®, Fusako Sera®, Shunichi Homma®, Catarina Quinzii?,
Michio Hirano

[Objective] X-linked scapuloperoneal myopathy (X-SPM), one of the Four-and-a Half LIM 1
(FHL1) related diseases, is an adult-onset slowly progressive myopathy, sometimes associated
with cardiomyopathy. We generated a knock-in mouse model that has the same mutation (c.365
G>C, p.W122S) as human patients with X-SPM. Mutant male mice developed late-onset slowly
progressive myopathy, but not cardiomyopathy. [Methods] We analyzed heterozygous and
homozygous female mice. [Results] Exercise test showed transient mild muscle weakness (15%
reduction) in both heterozygous and homozygous female mice at 10 months, but no pathological
abnormalities in skeletal muscle at any age. Echocardiograms were normal at 10 months, but at
20 months, mutant female mice showed increased systolic diameter (wild: 274 * 022 mm,
mean * SD; heterozygous: 313 = 0.11 mm, P<0.01; homozygous: 3.08 % 0.37 mm, P<0.05) and
lower fractional shortening (wild: 31.1 + 44%, mean * SD; heterozygous: 22.7 * 25%, P<
0.01; homozygous: 224 + 69%, P <001). Histological analysis of heart revealed frequent
extraordinarily large box-shaped nuclei in mutant female mice. Western blot demonstrated
decreased Fhil protein levels in double mutant female mice in heart, but not in skeletal muscle.
Proteomic analysis of heart from 20 month-old double mutant female mice suggests that integrin
signaling pathway is involved in cardiac dysfunction in this mouse model. [Conclusions] Fhll
W122S female mice manifest late-onset cardiac dysfunction. This is the first mouse model of
FHLI-related cardiomyopathy.

AP-01-3 EREFSIREEE

Progranulin might protect neuronal cells against ischemic injury by inhibiting
proteolysis of TDP-43

Department of Neurology, Brain Research Institute, Niigata University
OMasafumi Toriyabe, Masato Kanazawa, Misaki Koyama,
Minami Miura, Tetsuya Takahashi, Masatoyo Nishizawa,
Takayoshi Shimohata

[Purpose] Mutation of the progranulin (PGRN) gene causes frontotemporal lobar
degeneration with TAR DNA-binding protein-43 (TDP-43) inclusions. We previously
demonstrated that the administration of the tissue plasminogen activator (tPA) with
recombinant PGRN (rPGRN) may be a novel therapeutic strategy that enables
neuroprotection in part by inhibiting cytoplasmic redistribution of TDP-43, although the
mechanism remains poorly understood. The purpose of this study is to determine the
mechanism of the neuroprotection by PGRN against ischemic injury. [Methods] We
performed Western blot analyses to determine the expression levels of TDP-43 and
activated caspase-3 using a rat autologous thromboembolic model with delayed tPA
treatment. We also performed immunohistochemical analyses using a transient focal
ischemic model of PGRN knock-out (KO) mice and wild-type (WT) mice to examine the
subcellular localization of TDP-43 after ischemia. [Results] In the rat autologous
thromboembolic model with delayed tPA treatment, the full-length of TDP-43 decreased,
and the C-terminal 25 kDa fragment of TDP-43 and the activated caspase-3 increased.
However, administration of rPGRN with delayed tPA treatment inhibited this phenomenon.
The neuronal cells showing cytoplasmic redistribution of TDP-43 were more frequently
observed in PGRN KO mice than in WT mice at 24 hours after reperfusion (P<0.01).
[Conclusion] This study demonstrated that PGRN might protect neuronal cells against
ischemic injury by inhibiting caspase-3 as well as the proteolysis and abnormal cytoplasmic
redistribution of TDP-43.
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AP-014 RESIRHEEE
Severely exacerbated neuromyelitis optica rat model with extensive
astrocytopathy in the acute phase

"Department of Neurology, Tohoku University Graduate School of Medicine, “Department of Multiple Sclerosis
Therapeutics, Tohoku University Graduate School of Medicine, °Department of Neurology, Faculty of Medicine,
University of Sao Paulo, Sao Paulo, Brazil and Brain Institute, Pontifical Catholic University of Rio Grande do Sul
(PUCRS), Porto Alegre, Brazil, ‘Department of Neurology, Yonezawa National Hospital, *Keio Advanced
Research Center for Water Biology and Medicine, Keio University, *Department of Pharmacology, School of
Medicine, Keio University, "Department of Quantitative Biology and Medicine, Research Center for Advanced
Science and Technology, The University of Tokyo, Department of Multiple Sclerosis Therapeutics, Fukushima
medical university school of medicine

(OKazuhiro Kurosawa Tatsuro MlSl.l Yoshiki Takai', Douglas Sato

Toshiyuki Takahashi*, Yoichiro Abe Hiroko Iwanari’, Ryo Ogawa Ichiro Nakashima’,
Kazuo Fujhara®®, Takao Hamakubo', Masato YasuP, Masashl Aoki!

[Objective] To establish NMO rat model closer to NMO. [Methods] We investigated whether the formation of severe NMO-like lesions
occurs in 45 female EAE-Lewis rats, intraperitoneally injecting incremental doses of purified human immunoglobulin-G from a NMO
patient (hgGwyo) or a high affinity anti-AQP4 monoclonal antibody (E415A), recognizing extracellular domain of AQP4 made by
baculovirus display method. [Results] NMO-ike lesions were observed in the spinal cord, brainstem, brain and optic chiasm of EAE-rats
with injection of pathogenic IgG (h[gGyio and E5415A), but not in control EAE. Only in higher dose E3415A rats, there were acute and
significantly severer clinical exacerbations compared with controls, within half day after the injection of pathogenic 1gG. Loss of AQP4
was observed both in EAE rats receiving hlgGyyo and E5415A in a dose dependent manner, but the ratio of AQP4 loss in spinal sections
became significantly larger in those receiving high dose E5415A up to about 50 % than those receiving low-dose E5415A or hlgGyyo less
than 3 %. These lesions were also characterized by extensive loss of GFAP but relatively preserved myelin sheaths with perivascular
deposition of IgG and C5b-9. Only in high dose ES415A rats, massive neutrophil infiltration was observed especially at the lesion edge, and
such lesions were highly vacuolated with partial demyelination and axonal damage. [Conclusions] We established a severe experimental
NMO rat model with highly clinical exacerbation and extensive tissue destructive lesions typically observed in NMO patients,

AP-015 RESIREEE
Inhibition of alpha-synuclein fibril assembly by Antisense Oligonucleotide in
mice

Department of Neurology and Neurological Science, Tokyo Medical and Dental
University, “Department of Neuropathology and Cell Biology, Tokyo
Metropolitan

QOJindong Songi Tetsuya Nagata!, Wenying Piao!, Kazutaka Nishina®,
Takuya Okubo®, Keisuke Abe’, Masato Hasegawa®,

Takanori Yokota1

[Backgrounds]Accumulation of misfolded alpha-synuclein ( a -syn) into Lewy bodies (LBs) and
Lewy neurites (LNs) is a major hallmark of Parkinson's disease (PD) and dementia with LBs
(DLB). Recent studies revealed that intracerebral injection of a -syn fibrils into wild-type mouse
brains induced prion-like propagation of hyper-phosphorylated a -syn pathology. Gene
knockdown of endogenous a -syn by antisense oligonucleotide (ASO) could be a new strategy
for these diseases[Methods] We first designed several sequences of ASO to target the mRNA of
a-syn and identified highly effective five sequences by transfection studies iz vitro (n=4). To
assess these ASOs in vivo, we injected ASOs to female C57BL/6 mice at 7 weeks old (n=4) by
intrastriatal administration, and then evaluated the a -syn expression of striatum, cortex,
hippocampus and cerebllum by qRT-PCR at 7, 14 and 28 days after injection. Subsequently, we
injected a -syn pffs with PBS and ASO targeting a -syn with a -syn pffs into striatum of WT
mouse (n=4), and compared the distribution of phosphorylated a -syn pathologies at 14 and 28
days after intrastriatal injections.[Results] After injection, the reduction of mRNA in striatum
was maximal on day 7, and it lasted for 4 weeks with no toxicity. To the most important,
intrastriatal administration of ASO with « -syn pffs reduces LB/LN pathology.[Conclusion] We
conclude that a -syn-targeting ASO could exert therapeutic effects in PD/DLB by knockdown of
endogenous a -syn.

AP-01-6 REBIREEE
An iPS cell model of CADASIL: insights into the pathogenesis of a hereditary
small vessel disease

"Department of Regeneratwe Medicine and Tissue Engineering, National Cerebral and Cardiovascular Center
Research Institute, “Department of Diabetes, Endocrinology and Nutrition, Graduate School of Medicine, Kyoto
University, *Division of Neurology, Graduate School of Kobe University, *Center for iPS Cell Research and
Application (CiRA), Kyoto University, *Department of Degenerative Neurological Diseases, National Institute of
Neuroscience, National Center of Neurology and Psychiatry, *Department of Dementia Prevention and
Therapeutics, Graduate School of Medicine, Mie University, ‘Department of Neurology, Kyoto Prefectural
University of Medicine, ®Department of Neurology, Kyoto University Graduate School of Medicine, *Department of
Stroke and Cerebrovascular Diseases, National Cerebral and Cardiovascular Center Research Institute

OYumi Yamamoto', Katsutoshi Kojima®, Daisuke Taura Masakatsu Sone®, Kazuo Washida®,
Naohiro Egawa’, Takayuki Kondo", Eiko N Minakawa’, Kayoko Tsukita', Takako Enami’,
Hidekazu Tomimoto®, Toshiki Mizuno’, Ryosuke Takahashi®, Masafumi Ihara™,

Haruhisa Inoue

Objective: Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy (CADASIL) is one of the most
common forms of hereditary small vessel disease. Although NOTCHS3 has been identified as the causative gene, the molecular
pathogenesis of how it leads to altered vascular tone and the degeneration of vascular smooth muscle degeneration is still unclear.
Methods: We generated induced pluripotent stem cells (iPSCs) from three patients with CADASIL (C106R, R141C and R182C) and
differentiated them into mural cells (MCs) to evaluate various cellular functions that may be affected by the mutation. Four iPSCs from
healthy donors were used as controls. Results: The iPSCs were successfully differentiated into mural cells expressing vascular smooth
muscle markers, They also showed ability to shift phenotype from synthetic to contractile and vice versa, depending on the culture
condition. We further examined the functional differences between control and CADASIL MCs and found altered migration, adhesion
and hypoxic responses in CADASIL. The phenotypes were also confirmed in primary cerebrovascular smooth muscle cells from
transgenic mice expressing wild-type or mutant (C455R) human NOTCH3. Conclusion: Patient-derived MCs can reproduce CADASIL
pathology, and therefore is useful for elucidating its pathogenesis and developing potential treatment strategies.
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AP-02-1 RESIREEE

Early and extensive spinal white matter pathology in neuromyelitis optica

'Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu
University, “Department of Neuropathology, Neurological Institute, Graduate School of Medical
Sciences, Kyushu University, °Department of Neurology, Tenri Hospital, ‘Department of
Neurology, Neurologlcal Institute, Graduate School of Medical Sciences, Kyushu University
(OShotaro Hayashlda Katsuhisa Masakl Tomomi Yonekawa Satoshi Suzukl
Takuya Matsushlta Mltsuru Watanabe', %/o Yamasaki', Toshihiko Suenaga®,
Toru Iwaki?, H1royuk1 Murai’, Jun-chi Klra

Backgrounds: Longitudinally extensive spinal cord lesions (LESCLs), a characteristic feature of
neuromyelitis optica (NMO), were reported to mainly involve the central gray matter. However, the
axial distributions of LESCLs have not been extensively studied. Objective: To clarify the distribution
patterns and the pathological characteristics of LESCLs in NMO. Methods: We analyzed the
distribution of 50 spinal cord lesions from 11 autopsied NMO/NMOSD cases. Results: Anterior horns,
central portions and posterior horns were involved in 14/44 (31.8%), 16/44 (364%), and 17/44
(386%), respectively, in 7 cases showing AQP4 loss pattern, and 4/6 (66.7%), 4/6 (66.7%), and 4/6
(66.7%), respectively, in 4 cases showing predominantly demyelinating pattern. Anterior (AC), lateral
(LC) and posterior columns (PC) were affected in 15/44 (34.1%), 28/44 (636%), and 26/44 (59.1%),
respectively, in the AQP4 loss cases, and 3/6 (50.0%), 4/6 (66.7%), and 5/6 (83.3%), respectively, in
the predominantly demyelinating cases. Only in white matter of AQP4 loss cases, we found 24 isolated
perivascular lesions with selective AQP4 and connexin 43 loss without GFAP and myelin loss, affecting
more frequently PC and LC than AC (1/44 (2.3%), 13/44 (205%), and 10/44 (22.7%), respectively).
In the nearby meninges, lymphocyte infiltrates were found in none of isolated perivascular lesions.
Conclusion: Our findings suggest that NMO preferentially affects not only gray matter but also white
matter, especially PC and LC, where isolated perivascular lesions with astrocyte endfoot protein loss
emerge.

AP-02-2 REBIREER
Disrupted muscle uptake of creatine in spinal and bulbar muscular atrophy

'Department of Neurology, Nagoya University Graduate School of Medicine,
“Innovation Center for Clinical Research, National Center for Geriatnics and
Gerontology, “Institute for Advanced Research, Nagoya University, ‘Research
Division of Dementia and Neurodegenerative Disease, Nagoya University
Graduate School of Medicine

OYasuhiro Hijikata!, Masahisa Katsuno',
Shinichiro Yamada®, Tomonori Inagaki-,
Haruhiko Banno'®, Gen Sobue’

Atsushi Hashizume',
Keisuke Suzuki®,

[Objective] Spinal and bulbar muscular atrophy (SBMA) is a hereditary disorder resulting from the
degeneration of motor neurons and skeletal muscles. Here we explore the pathomechanism underlying
the reduction of serum creatinine (Cr) concentrations in SBMA. [Methods] We included patients with
SBMA (n=65), amyotrophic lateral sclerosis (ALS) (n=27), and healthy controls (n=25). We used
dual-energy X-ray absorptiometry (DXA) to measure appendicular lean soft tissue (ALST) mass as
an index of skeletal muscle mass. We also examined the intramuscular concentrations of creatine, a
precursor of Cr, as well as the protein and mRNA expression levels of creatine transporter in
autopsied muscle specimens using immunohistochemistry, immunoblotting, and quantitative reverse
transcriptase-polymerase chain reaction. [Results] In subjects with SBMA, serum Cr concentrations
correlated well with ALST mass (r = 0424, p < 0001). Both serum Cr and muscle creatine
concentrations were lower in SBMA than in ALS (p < 0001 and 0018, respectively), although ALST
mass was similar between these two groups. Moreover, the protein and mRNA expression levels of
muscle creatine transporter were suppressed in SBMA compared with ALS. [Conclusion] These
results suggest that low serum Cr concentrations in SBMA are caused by not only neurogenic
muscular atrophy but also the disrupted muscle uptake of creatine, which may lead to a therapeutic
approach for SBMA.

AP-023 SEFSIREER
Abnormal splicing of tau transcripts influences neuropathology of myotonic
dystrophy

'Department of Neuropathology and Laboratory Medicine, National Center Hospital, National Center
of Neurology and Psychiatry, “Department of Neurology, Mito Kyodo General Hospital, Tsukuba
University Hospital Mito Area Medical Education Center, Department of Neurology, National
Center Hospital, National Center of Neurology and Psychiatry, Dgpartment of Dementia and Higher
Brain Function, Tokyo Metropolitan Institute of Medical Science, °Department of Neurology, Faculty
of Medicine, University of Tsukuba, “Department of Neuropathology (the Brain Bank for Aging
Research), Tokyo Metropolitan Geriatric Hospital & Institute of Gerontology

OAyako Shioya'?, Madoka Mori-yoshimura®, Yasushi Oya Miho Muratas,

Masato Hasegawa’, Akira Tamaoka®, Shigeo Murayama®, Yuko Saito!

Objective: Since splicing abnormality of the tau transcripts in myotonic dystrophy (MyD) was suggested, we investigated the
tau variation of N- terminals in the brains of patients with MyD. Material and methods: We analyzed 28 MyD autopsy brains
(18 men and 10 women). Serial sections from the medulla oblongata, pons, midbrain, and hippocampus were examined.
Sections were stained with hematoxylin and eosin, Klver- Barrera, and immunostained with phosphorylated tau and each N-
terminals of phosphorylated tau (ON, 1N, 2N). Neurofibrillary tangles (NFTs) and astrocytic glial tangles were semi-
quantified. For two patients, western blot analysis was performed on frozen brain tissues derived from the transentorhinal
cortex and hippocampal regions. Clinical information was retrospectively collected from medical charts. Resul: The death age
of the patients ranged from 39 to 74 years and the duration of the disorder was 2 to 45 years. Brain weight was 950- 1430g and
Braak NFT stage was - IV (mean stage 2.3). Furthermore, in the immunostaining with the N- terminals of phosphorylated
tau, ON isoform was the most abundant in the hippocampus. The astrocytic glial tangles were observed especially in the lower
midbrain and ON isoform was also the most abundant. Western blot analysis showed that RON and 4RON were the main
isoforms of tau protein. Discussion and conclusion: In this study, 0N isoform of the N- terminals of phosphorylated tau was the
most abundant in MyD neuropathologically and biochemically. The splicing abnormality of the tau transcripts was suggested
in MyD.
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Impact of MAR Image on Prediction of Conversion to Alzheimer’s Disease

Department of Neurology, Hyogo Prefectural Rehabilitation Hospital at Nishi-
Harima, “Department of Radiology, Kinki Unlver51ty Faculty of Medicine
ORyuichi Takahashi', Kazunari Ishii?>, Kohei Marumoto®,

Makoto Tadano®, Kazumasa Yokoyama

PURPOSE: Our previous studies proposed the voxel-wise metabolism to amyloid
deposits ratio (MAR) image as a novel marker for Alzheimer's disease (AD). The
current study evaluated the predictive value of MAR image for future conversion to
AD in subjects with mild cognitive impairment (MCI) METHODS: Consecutive 493
subjects with MCI were included from the ADNI database. Receiver operating
characteristic analyses for predicting future conversion to AD at 2 and 3-year visit
were examined in MAR, 18F-FDG-PET and 18F-florbetapir (AV-45) PET images at
baseline RESULTS: The area under the curve (AUC) for MAR image, AV45 and
FDG-PET was 0.83, 0.78 and (.75 at 2-year visit and 0.85, 0.80 and 0.77 at 3-year visit.
The AUC for MAR image was significantly larger than that for AV-45 PET (p=
0.0013) and FDG-PET (p=00090) at 2-year visit, and larger than AV-45 PET (p=
0.0003) and FDG-PET (p=0.0045) at 3-year visit CONCLUSION: MAR image more
accurately predicted future conversion to AD in MCI than AV-45 and FDG-PET.

AP-02-5 REFIREES

In vivo microglial activation and tau deposition in dementia with Lewy bodies

'Department of Biofunctlonal Imaging, Medical Photonics Research Center, Hamamatsu University
School of Medicine, Flrst Department of Medlcme Hamamatsu University School of Medlcme
OTomoyasu Bunai'? Tatsuhlro Terada!, Satoshl Kono?, Kazukl Watanabe?,

Ryo Kuroda?, Mak1k0 Sakao®, Yasushi Hosoi?, Hiroaki Miyajima®, Yasuomi Ouchi1

< Objective > The presence of misfolded proteins such as tau and alpha-synuclein, key
players in the pathogenesis of dementia with Lewy bodies (DLB), can lead to
activation of microglia in the brain. Indeed, microglia activation or neuroinflammation
is reported to relate to the neuronal degeneration in DLB. Activated microglia develop
an increased number of receptor known as a translocator protein (TSPO), which can
be depicted in vivo by a 2nd-generation TSPO tracer [11C]-DPA713. In addition, a
recently developed tracer [11C]-PBB3 has succeeded in imaging of tau deposition in
humans. No study has been reported about in vivo relationship between tau deposition
and neuroinflammation in the DLB brain so far. Here, we investigated this issue using
positron emission tomography (PET) with [11C] -DPA713 and [11C] -PBB3.
<Methods> Five probable DLB patients (mean age 74.2+ 39 yrs) and age-matched
healthy adults underwent [11C]-DPA713 and [11C]-PBB3 PET measurements. The
non-displaceable binding potential (BPxp) was estimated on the simplified reference
tissue model (SRTM). Statistical Parametric Mapping (SPM) was used to compare
BPyp level between the DLB and control group. In addition, regional BPxp was also
evaluated using region of interest (ROI) analysis. <Results> The average levels of
[11C]-DPA713 BPyp and [11C]-PBB3 BPyp from all ROIs in patients of DLB were
significantly higher than those in healthy adults. Regional differences were also found
in the temporal and parietal cortices. <Conclusions > Microglial activation and tau
deposition are pathophysiologically important in DLB.

AP-02-6 (BRI EE

First Archaeal Infection in Human Brain: a new type of chronic encephalomyelitis

'Department of Neurology and Geriatrics, Kagoshima University Graduate School
of Medical and Dental Sciences, “Department of Neurology, Imamura branch
hospital, *Center for Chronic Viral Diseases, Kagoshima University Graduate
School of Medical and Dental Sciences
OYusuke Sakiyama®, Naoakl Kanda?,
Michiyoshi Yoshimura®, Hitoshi Arata
Hiroshi Takashima

]unhul Yuan',
Shuji Izumo ,

[Background] The domain Archaea is one of the three domains of living organisms together with
eukarya and bacteria, usually inhabiting extreme environments. No evidence of central nervous
system disorders due to archaeal infection has been reported. [Objective] To determine the causative
pathogen of a new type of encephalomyelitis. [Methods] We treated four patients with geographic
clustering and comparable clinical features. Brain biopsy was conducted in all patients to analyze
neuropathological changes. Genomic DNA was obtained from the affected brain tissues, and a next
generation sequencing (NGS) was used to screen for specific genomic sequences indicative of the
pathogen origin. [Results] All patients exhibited progressive dementia with involuntary tongue
movements. Cytological examination of cerebrospinal fluid revealed elevated mononuclear cells.
Abnormal MRI signals were observed in temporal lobes, subcortical white matter, and spinal cord.
Biopsied brain tissue exhibited aggregated periodic acid-Schiff-positive macrophages and 2-7 u m
diameter round/oval bodies without nuclei or cell walls scattered around the vessels. NGS identified
more than 100 archaea-specific DNA fragments. All patients were responsive to trimethoprim-
sulfamethoxazole plus corticosteroid therapy. [Conclusions] We propose a new disease entity resulting
from a causative pathogen having archaeal features. Further elucidation of this unique pathogen
causing the encephalomyelitis may provide insights into resolving undiagnosed cases of chronic
inflammatory diseases.
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APe-01-1
Clinical features of MELAS: an analysis of 190 cases

Neurology Department of Peking University First Hospital, “Paediatric
Department of Peking University First Hospital .
OZhe Zhang', Danhua Zhao', Jing Liu', Yuehuan Zuo!, Hui Xiong?,
He Litt, Wei Zhangl, Yun Yuan!, Zhaoxia Wamg1

Objective To summarize the clinical features of Chinese patients with mitochondrial
encephalomyopathy, lactate acidosis, stroke-like episodes (MELAS). Methods A total
of 190 MELAS patients who presented to Peking University First Hospital between
1997 and 2015 were studied. The clinical features, including predisposing factors of
stroke-like episodes, the onset symptoms and frequencies of various manifestations
were analyzed and reported. Results In our cohort, the male-to-female ratio was 1.44:1.
The median age of onset was 14 years (from 7 months to 45 years). The median onset
age of the first stroke-like episode was 16 years (from 1 to 53 years). Fatigue and
upper respiratory tract infection were the most common predisposing factors of
stroke-like episodes (37.88% and 34.85%, respectively). Stroke-like episodes appeared
in 70.53% patients as an onset symptom and developed in all patients with disease
progression. The relatively commom neurological manifestations included seizure
(89.42%), mental retardation or dementia (82.87%), headache (74.30% ), hemianopia
or cortical blindness (67.72%), exercise intolerance (50.87%) . The common
manifestations of extra-nervous systems included hirsutism (67.57%), vomiting
(6558%), fever (62.07%). Conclusion The majority of the patients in this study had
the disease onset during childhood. There were more male MELAS patients than
females. Most common clinical manifestations were seizure, mental retardation or
dementia, headache, cortical blindness, hirsutism, vomiting and fever in this patient
cohort.

APe-01-2 BNRBEBIRFES
Blood amino acids and acylcarnitines spectrums in Chinese patients with
mitochondrial disease

'Neurology Department of Peking University First Hospital, “Neurology
Department of Navy General Hospital of PLA

OZhe Zhang', Yawen Zhao', Sheng Yao?, Yi Li', Meng Yu!, Jing Liu},
Yuehuan Zuo!, Yun Yuan!, Zhaoxia Wang

Objective To report the characteristics of blood amino acids and acylcarnitines spectrums
of patients with mitochondrial disease. Methods Fifty patients with mitochondrial disease,
twenty patients with multiple acyl-CoA dehydrogenase deficiency (MADD) and twenty-
two cases of healthy adult controls underwent analysis of amino acid and acylcarnitines by
tandem mass spectrometry. Non-parametric analyses were used to compare the level of
amino acids and acylcarnitines between each of mitochondrial disease, MADD and healthy
control groups and one another among three groups. Results The median level of
glutamate and ornithine in patients with mitochondrial disease was 89.80 u mol/L and 27.70
umol/L, respectively, lower than 11346 x mol/L (P=0.002) and 33.52 u mol/L (P=0.010) in
MADD, respectively, 107.33 u mol/L (P<0.001) and 34.08 x mol/L (P<0.001) in healthy
control, respectively. The median level of alanine/glutamate ratio was 2.72 in mitochondrial
disease, which was higher than 1.86 in MADD (P<0.001) and 155 in healthy control (P<
0.001). The median level of C50H was 0.33 £ mol/L in mitochondrial disease, higher than
0.19 4 mol/L (P=0011) in MADD and 0.20 # mol/L in healthy control (P <0.001). The
diagnostic sensitivity and specificity of alanine/glutamate ratio > 2.17 for mitochondrial
disease was 76.00% and 85.71%, respectively. Conclusions mitochondrial disease have a
specific pattern of blood amino acids and acylcarnitines spectrums. Blood amino acids and
acylcarnitines spectrums may serve as a potential biomarker for mitochondrial disease.

APe-01-3 BNRBFRIHEE
EPIDEMIOLOGICAL, CLINICAL, AND GENETIC STUDY IN A LARGE
COHORT OF PATIENTS WITH SPASTIC PARAPLEGIA

'Laboratorio di Neurogenetica, CERCIRCCS Santa Lucia, Rome, Italy, “Dipartimento di
Medicina dei Sistemi, Universita di Tor Vergata', Rome, Italy, “Laboratorio di Neurologia
Clinica e Comportamentale, IRCCS Santa Lucia, Rome, Italy, “Movement Disorders Centre,
Toronto Western Hospital, University of Toronto, Toronto, ON, Canada, SDepartment of
Neurology, Universidade Federal de Sio Paulo, Sao Paulo, Brazil, ®Department of Clinical
Neuroscience, University of Tokushima, Tokushima

OAntonio Orlacchio™, Marzia Mearini', Lucia Pedace!, Antonella Casella’,
Celeste Montecchiani’, Fabrizio Gaudiello', Marialuisa Miele!, Roberto Massa®,
Carlo Caltagirone®, Renato P. Munhoz®, José L. Pedroso®, Orlando GP. Barsottini’,
Toshitaka Kawarai

Purpose: This study includes the evaluation of a comprehensive spectrum of clinical features and the mutational screening of the
SPG4/SPAST gene in patients with hereditary spastic paraplegia (HSP). Method: A large cohort of patients were recruited from Italian,
Brazilian, and Japanese populations in a period from 2008 to 2015, Clinical and instrumental functional analyses consist of neurological
assessment and neuroimaging. Mutational screening was carried out by Sanger sequencing and MLPA analysis. Haplotype studies were
also performed. Results: Our study highlights clinical and epidemiological differences among populations, showing unique genotype-
phenotype correlations. Genetic analysis revealed a total of 52 different pathogenic nucleotide changes in 284 HSP patients: 21 sporadic
cases and 263 cases from 96 families. Among them, six nucleotide changes were novel and pathogenic. The analysis revealed a great
portion of private mutations worldwide and confirmed the founder effect for one recurrent variant in the Italian population. Interestingly,
mutations were detected in 21% of sporadic cases and in a range from 16% to 100% of families, depending on the number of affected in
the family. Conclusion: This study represents the first worldwide SPG4/SPAST genetic screening on HSP patients. Epidemiological and
clinical results broaden the spectrum of the clinical presentations of HSP associated with mutations in SPG4/SPAST. Finally, our findings
provide evidence that the chance to detect SPG4/SPAST mutations varies proportionally to the number of affected in the family.
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Greater progression of Parkinson disease in patients carrying LRRK2 risk
variants

'Department of Neurology, National Neuroscience Institute, Singapore General
Hospital, Singapore, “Duke-NUS Graduate Medical School, Singapore,
3Department of Clinical Research, Singapore General Hospital, Singapore, 169608,
Singapore, ‘Department of Neurology, The First Affiliated Hospital, Guangxi
Medical University, Nanning, China

OBin Xiao**, Xiao Deng“, Kumar M. Prakash'?, Yew-Long Lo%2,

Li Hui-Hua®, EngKing Tan'?

Objectives: To characterize clinical characteristics and progression in patients with
LRRK2 variants, G2385R, R1628P and S1647T, which are associated with increased risk for
Parkinson Disease (PD) in Asian population.Methods: A total of 202 patients with PD,
including 133 patients with risk variants and 69 patients without these variants, were
followed up and evaluated using Modified Hoehn and Yahr (H&Y) staging scale, Unified
Parkinson's Disease Rating Scale (UPDRS) part III, Non-Motor Symptom Scale (NMSS),
Parkinson' s disease Questionnaire-39 item version (PDQ-39) and Elderly Cognitive
Assessment Questionnaire (ECAQ). Means of generalized estimating equation (GEE)
model was performed to compare the differences from baseline between LRRK2 risk
variant carriers and non-carriers.Results: At baseline, patients with risk variants exhibited
significantly worse ECAQ score (P=0.0202) and PDQ-39 domain 1 (mobility) (P=0.0253),
domain 2 (activities of daily living) score (P =00154) than control patients. Our
longitudinal analysis revealed greater progression from 3 year of PD onwards by using
Modified Hoehn and Yahr (H&Y) staging scale (P=0.041).Conclusions: PD patients with
Asian specific risk variants (G2385R, R1628P and S1647T) in LRRK2 may experience
severe disease progression in the long-term follow up.

APe-01-6 B RB SR EE
Characterization of CADASIL among the Han Chinese in Taiwan: Distinct
Genotypic and Phenotypes

"Department of Neurology, Taipei Veterans General Hospital, Taipei, Taiwan,
?Department of Neurology, National Yang-Ming University School of Medicine,
Taipei, Taiwan, °Brain Research Center, National Yang-Ming University, Taipei,
Taiwan

OYi-chu Liao*?, Cheng-Tsung Hsiao?, Jong-Ling Fuh'?3,

Yo-Tsen Liu*?, Bing-Wen Soong?®, Yi-Chung Lee'??

Objective Cerebral autosomal dominant arteriopathy with —subcortical infarcts and
leukoencephalopathy (CADASIL) is originally featured with a strong clustering of mutations in
NOTCH3 exons 36 and leukoencephalopathy with frequent anterior temporal pole
involvement.Methods Mutation analyses of exons 2 to 24 of NOTCH3 were performed by Sanger
sequencing. Haplotype analysis was done by genotyping 6 polymorphic microsatellite markers flanking
NOTCHS3 and covering a region of 7.54 keM Results A total of 112 CADASIL patients from 95 families
were included. Twenty different mutations in NOTCH3 were uncovered, including 3 novel ones, and
R544C in exon 11 was the most common mutation, accounting for 70.5% of the pedigrees. Haplotype
analyses were conducted in 14 families harboring NOTCH3 R544C mutation and demonstrated a
common haplotype linked to NOTCH3 R544C at loci D195929 and D19S411. Comparing with
CADASIL in most Caucasian populations, CADASIL in Taiwan has several distinct features, including
less frequent anterior temporal involvement, older age at symptom onset, higher incidence of
intracerebral hemorrhage, and rarer occurrence of migraine. Subgroup analyses revealed that the
R544C mutation is associated with lower frequency of anterior temporal involvement, later age at
onset and higher frequency of cognitive dysfunction.Conclusions The present study broadens the
spectrum of NOTCHS3 mutations and provides additional insights for the clinical and molecular
characteristics of CADASIL patients of Han-Chinese descents.
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Circulating Muscle-specific miRNAs in Duchenne Muscular Dystrophy Patients
at Different Ages

Department of Neurology, Children’s Hospital of Fudan University, China
OLi Xihual, Zhao Lei, Hu Chaoping, Zhu Xiaomei, Zhou Shuizhen,
Wang Yi

Objective Serum CK has been utilized as a diagnostic marker for DMD, but it
correlates less well with the DMD pathological progression. In this study, we
hypothesized that the serum levels of six muscle-specific miRNAs (miR-1,-206,-33 -
499,-208a and -208b) may be useful for monitoring the DMD muscle pathological
progression. Method We determined the levels of these miRNAs in serum
samples from healthy (n=23) Duchenne (n=52) and Becker (n=15) children, aged
from 1 to 14 years old. We examined serum levels of myomiRs in DMD and BMD
patients (by using real-time quantitative reverse transcription-polymerase chain
reaction) and compared the serum levels of miRNAs with clinical assessment
including age, CK value, and muscle fiber composition. Result The serum
levels of six muscle-specific miRNAs were all elevated in DMD patients (P<0.01).
The receiver operating characteristic curves of circulating miR-206, miR-499, miR-
208b, and miR-133 levels reflected strong separation between BMD and DMD
patients (P < 0.05) . miR-206, miR-499, and miR-208b levels were positively
correlated with both age and type 2c muscle fiber content in DMD patients (2-6
years), indicating that they might represent the stage of disease as well as the
process of regeneration. miR-499 and miR-208b levels were correlated with slow
and fast fiber content and might reflect the ratio of slow to fast fibers in DMD
patient (> 6years). Conclusion suggesting that circulating myomiRs might
reflect the effects of cytokines and growth factors on degenerating and
regenerating muscles.
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"Department of Neurology, University Hospital Brno, Czech Republic, 2Central European Institute of
Technology, CEITEC MU, Masaryk University, Brno, Czech Republic, *Department of Neurology,
2nd Faculty of Medicine, Charles University in Prague and Motol University Hospital, Czech
Republic, ‘Institute of Biostatistics and Analyses, Masaryk University, Brno, Czech Republic,
SThomayer Hospital Prague, Czech Republic, °Regional Hospital Pardubice,Faculty of Health Care
Studies, University Pardubice, Czech Republic, "General University Hospital and Medical Faculty
Charles University, Prague, Czech Republic, *University Hospital Ostrava, Czech Republic,
“University Hospital Pilsen, Czech Republic, ““University Hospital Hradec Kralové, Czech Republic
OStanislav Vohanka'?, Olesja Parmova’, Jana Strenkova®, Radim Mazanec®,

Petr Ridzon®, Edvard Ehler®, Martin Forgac’, Jana Junkerova®, Tomas Bozovsky,
Pavel Kunc

Background and objectives. Myotonic dystrophy is the most common form of muscular dystrophy in adulthood. The prevalence of the
two types varies among different geographic and ethnic populations. In Middle Europe type II seems to be more frequent than type I
Patient registry is one of the key instruments of the epidemiological assessment in rare diseases Patients and Methods. The Czech
National Registry of Myotonic Disorders include (November 2015) 426 patients from 8 centres Results. Only patients with completed
files (n=348) were analysed: 207 (59%) are suffering from myotonic dystrophy type 2 (DM2) and 141 (41%) from myotonic dystrophy
type 1 (DM1). Mean age at the time of the registry entering was 45 years, approximately 10 years after disease manifestation which was
inpatient with DM1 25 (10- 54) years and in persons with DM2 40 (17-62) vears. We did not find any difference in muscle force between
both types (assessed by MRC score). The presence of cataracts was also similar in both groups. Patients suffering from DM1 have more
severe myotonia and heart problems (esp. arrhythmias), which have been manifesting since younger age (40 vs. 55 years). Also
dysphagia and fatigue are much more frequent in patients with DML, Patients with DMI have also lower forced vital capacity than
people with DM2. (p<0.001, Fisher exact test for categorical and Mann-Whitney U test for continuous variables.) Conclusion. In Czech
population (Middle Europe, 105 mil. inhabitants) is more frequent DM2 than DML, Patients with DM1 are younger and more
compromised than patients with DMZ
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