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Long term follow-up of Segawa disease

Segawa Neurological Clinic for Children
OYoshiko Nomura, Kazue Kimura, Yuri Nagao, Kei Hachimori,
Syoko Yukishita, Masaya Segawa

|Purpose|] Segawa disease (SD) is an autosomal dominantly inherited dopa
responsive dystonia caused by heterozygous mutation of the GCHI gene. We
present the long term follow-up of SD. [Method] Seventy-eight cases of SD, seen in
this clinic, were subjected to the study. The clinical characteristics were
retrospectively analyzed. [Result] SD is clinically classified into two types; postural
(P-type) and action (A-type). Among 78 cases, GCHI gene mutation was found in
60 cases (32 families), but was not found in 18 cases. There were 31 P-type and 47
A-type. Mean ages of onset of P-type was 6.4 3.0 years, and A-type 7.8 + 3.6 years,
excluding 3 older onset cases (28, 35 and 58 years). The mean ages of initial visit
was 228 182 years (ranged 5-71 years), and the last neurological examination
was 34.7 + 182 years (ranged 7-90 years). P-type remains the postural dystonia
throughout the course. Neuropathological data of a P-type case died at 90 years
showed normal substantia nigra. A-type showed the late onset cases, and focal or
segmental dystonia. One case started with parkinsonism at age 58 years whose
Positron CT were not compatible with Parkinson disease (PA), however the
parkinsonism progressed and DaT scan was compatible with PA at age 72 years.
Depression was observed more in A-type (10/47) than in P-type (3/31).
[Conclusion] These results suggest the age-related specific descending and
ascending output pathways in the basal ganglia involving direct and indirect
pathways play roles in the pathophysiology of SD, and support our hypothesis of
the pathophysiology of the SD.

0-01-2
White matter integrity in the tegmentum area correlates with freezing of gait

"Department of Neurology, Osaka University Graduate School of Medicine, “Department
of Radiology, Osaka University Graduate School of Medicine, ° Neurorehabilitation
Research Institute, Morinomiya Hospital
OMasahito Mihara', Hiroaki Fujimoto!”
Yoshiyuki Watanabe?, Masaru Yokoe!,

Kuni Konaka®,
Hideki Mochizuki®

Background and Purpose: Freezing of gait (FOG) is an episodic inability to generate effective
stepping and one of the most disabling features of patients with Parkinson's disease (PD).
However, it is still unclear which area is the primary lesion for FOG in PD. In this study, to
investigate the primary neuronal underpinning for developing FOG in PD, we cross-sectionally
examined the correlation between severity of FOG and damage of anatomical connections
among gait-related neural network using diffusion-tensor imaging-MRI (DTIT-MRI).

Methods: We recruited 15 postural instability gait difficulty subtype PD patients with prominent
FOG symptom. Multi-subject, voxel-by-voxel, and multiple linear regression analysis, were
performed to reveal the correlation between FOG severity and the white matter integrity. We
also performed tractography analysis using the significant cluster, which were found to correlate
with FOG, as seed voxels to investigate the anatomical connections with the significant clusters.
Results: Clinical measures revealed that FOG significantly correlated with balance ability, but
not with cognitive decline. There was significant negative correlation between severity of FOG
and white-matter integrity in the dorsal pontomesencephalic tegmentum area, and probabilistic
tractography revealed tight anatomical connections between the significant clusters and
locomotor network.

Conclusion: Our findings suggested that reduced local anatomical connectivity in the dorsal
tegmentum area might contribute to FOG in PD.
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Urgent hospital admission in Parkinson’s disease

Department of Neurology, Fukuoka University
OShinsuke Fujioka, Takayasu Mishima, Shozaburo Yanamoto,
Masa-aki Higuchi, Jiro Fukae, Yoshio Tuboi

Objective

Parkinson’s disease (PD) is a progressive neurodegenerative disease. During the later stage of their
illness, patients experience dysphasia, falls, psychiatric symptoms, and cognitive impairment. Such
patients occasionally need medical treatment in hospitalization. The present study focused on urgent
hospital admission in PD patients.

Methods

Medical records were retrospectively reviewed in a consecutive series of PD patients recorded in a
database at a neurology department. All of the patients included in this study satisfied the clinical
diagnostic criteria for PD.

Results

Three hundred twenty-two PD patients with available medical records were identified. Among these,
there were 55 (17%) patients who had experienced urgent hospital admission at some point during the
course of their illness. The most common cause of the hospitalization is infectious diseases (n=22),
including aspiration pneumonia and urinary tract infection. Other causes included malignant syndrome
(n=9), cerebrovascular disease (n=6), psychiatric symptoms (n=3), and dehydration (n=3). Most patients
needed urgent admission at advanced stage of the disease. The mean disease duration at the admission
was approximately 10 years.

Conclusion

Infectious disease, especially aspiration pneumonia was the most common cause for urgent hospital
admission for PD patients in a single neurology department. Collaborative researches with other
departments such as psychiatric and orthopaedic surgery departments are needed to clarify the entire
cause of urgent hospitalization in PD.
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Effect of rotigotine on 32 patients with Parkinson’s disease for 24 weeks

Department of Neurology, Juntendo University Urayasu Hospltal “Department
of Rehabilitation, Juntendo University Urayasu Hospital, ° Department of
Neurology, Juntendo University School of Medicine
(OHideki Shimura!, Akito Hayashi?, Salko Aiba?, Nobukazu Miyamoto',
Masao Watanabe', Nobutaka Hattori®, Takao Urabe'

Background: Rotigotine is a non-ergot dopamine agonist formulated in a transdermal delivery
system. Long term objective effect of rotigotine was not well examined in Japan.

Purpose: The present study was to investigate the objective efficacy and safety of the rotigotine
trandermal patch in the treatment of Parkinson’s disease (PD).

Methods: 32 patients were treated with rotigotine trandermal patch for 24 weeks. All rotigotine
were add-on to other antiparkinsonian drugs, L-DOPA/DCI, dopamine receptor agonists, COMT
inhibitors and MAOB inhibitors. Efficacy of rotigotine was evaluated by UPDRS PART 3 scores,
taking animations and freezing index measured by using the rythmogram. Freezing index is the
ratio of the number of freezing gait / number of gait in the patients with PD during 2 or 3 whole
days.

Results: The average dose of rotigotin was 244 mg * 647 mg /24h. The mean decrease from
base line in UPDRS Part 3 score was -5.97 = 347 after 24 weeks. We also observed improvement
of bradykinesia and freezing gait by animation after treatment of rotigotine. Freezing index,
which was objective and digitized data, was examined in 6 patients whose freezing of gait was
improved in UPDRS Part 3 score and animation. Freezing index was deceased in 85%, 31%,
134%, 56.6% 139% and 249% in each patient after 24 weeks.

Conclusion: We detected effectiveness of rotigotine transdermal patch against to the patients
with PD in UPDRS Part 3 and objective data, animation and freezing index. Freezing index might
be a useful evaluation method in evaluation of antiparkinsonian drugs.
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Characterization of the spectrum of autoimmune autonomic ganglionopathy in
Japan

"Department of Clinical Research, Nagasaki Kawatana Medical Center, “Department of
Neurology, Nagasaki Kawatana Medical Center, *Department of Ist Internal Medicine,
Nagasaki University Graduate School of Biomedical Sciences

OShunya Nakane 12 Osamu nguchl1 Akihiro Mukaino®,

Yasuhiro Maeda'?, Hidenori Matsuo
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Autoantibodies to vinculin in patients with CIDP

"Department of Neurology, Graduate School of Medicine, Chiba University, “Department
of Molecular Diagnosis, Graduate School of Medicine, Chiba University, *Department of
Physics, School of Saence Kitasato Umversny

OMinako Beppu'?, Setsu Sawai'?, Mamoru Satoh?, Masahiro Mori',
Takahiro Kazarm Sonoko Misawa’, Kazurnoto Shlbuyal

Masumi Ishibashi?, Kazuyuki Sogawa Yoshio Kodera®,

Fumio Nomura®, Satoshl Kuwabara

Objective: Chronic inflammatory demyelinating polyneuropathy (CIDP) is an autoimmune
disorder of peripheral nervous system. Current hypothesis is that humoral immune factors
contribute to the autoimmune mechanisms. The aim of this study was to identify the
immunological target antigens in subgroups of CIDP by proteomic-based approach.
Methods: Target molecules of autoantibodies in the patient’s sera were investigated among
extracted proteins from pig cauda equine by agarose 2-DE and immunoblotting. The
candidate molecules were validated by immunoblotting, immunohistochemistry and
immunocytochemistry.

Results: We found that two of 31 patients with CIDP had anti-vinculin autoantibodies.
Vinculin exists ubiquitously and plays a key role in the cell adhesion. Both two patients with
anti-vinculin autoantibodies had symmetric weakness, distal pattern of demyelination and
good clinical course. Immunohistochemistry analysis revealed that vinculin was localized at
the myelin sheath where serum samples of the patients with CIDP reacted. Vinculin in
Schwann cells were also immunostained by the patient’s sera with characteristic patterns.
Conclusion: Our results suggested that vinculin could be a possible immunological target of
autoantibodies in a few patients with typical CIDP.
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Contactin-1 IgG4 antibodies are associated to CIDP with severe sensory ataxia

! Departments of Medicine, National University of Singapore, > Aix-Marseille
University, ° Departments of Physiology, National University of Singapore,
*CNTNI1-CIDP Study Group

ONobuhiro Yuki*®, Yumako Miura®, Jérome Devaux®, Yuki Fukami',
Constance Manso?, Maya Belghazi?, Anna Hiu Yi Wong',

The Cntnl-cidp Study Group*

Background: We aimed to describe the clinical and serological features of Japanese patients with
chronic inflammatory demyelinating polyneuropathy (CIDP) associated with contactin-1 (CNTNI)
antibodies.

Methods: Enzyme-linked immuno-sorbent assay (ELISA) was used to identify antibodies to CNTN1.
Serum reactivity was tested with immunohistochemistry using murine sciatic nerve fibers and
transfected cell with human CNTNI. Clinical information was obtained retrospectively.

Results: Sera from 13 of 533 (24%) CIDP patients contained anti-CNTN1 IgG4 antibodies by ELISA,
whereas neither patients with Guillain-Barré syndrome, multiple sclerosis, nor normal control subjects
did (p = 0.019). All the IgG antibodies bound to the paranodes of murine sciatic nerve fibers. Three
patients showed subacute symptom onset, but all the patients presented with sensory ataxia. Four of
10 (40%) antibody-positive patients had poor response to intravenous immunoglobulin (IVIG), whereas
8 of 11 (73%) antibody-positive patients had good response to corticosteroids. We found that the
patients’ autoantibodies recognized the immunoglobulin domains of human CNTNI. Using an unbiased
biochemical method, we further demonstrated that IgG antibodies bound to the core protein of human
CNTNL

Conclusions: Our results indicate that anti-CNTN1 IgG4 antibodies are associated with a subgroup of
CIDP patients with severe sensory ataxia. Autoantibodies to CNTNI are thus potent biomarkers to
differentiate typical CIDP, and to orientate the treatment toward corticosteroids instead of IVIG.
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Reprogramming of Schwann cells by M.leprae promotes infection to fibroblasts

'Department of Medical Science, Teikyo University of Science, *MRC Centre for
Regenerative Medicine, University of Edinburgh

OToshihiro Masaki', Anura Rambukkana®

[Purpose] Recently, we discovered that obligate intracellular pathogen,
Mycobacterium leprae (M.leprae, ML), reprogram adult mouse Schwann cells to
mesenchymal stem cell-like cells (called as pSLC, progenitor/stem cell-like cells). If
the reprogramming occurs in natural process of infection, there must be some
advantage of the reprogramming for ML'’s survival and growth. In this study, we
aimed to verify a hypothesis that one of the advantages of the reprogramming is
to promote ML infection in human body.

[Materials and methods] Donor cells (D) harboring ML were cultured with
recipient cells (R), and the efficiency of ML transfer from D to R was analyzed. For
D, GFP-labelled mouse Schwann cells (Sc) or GFP-labelled pSLC were used, and
for R, Sc or mouse fibroblasts (Fb) were used.

[Results] In the combinations of Sc (D)/Sc (R), or pSLC (D)/Fb (R), ML transfer
occurred efficiently. On the other hand, in the combinations of Sc (D)/Fb (R), or
pSLC (D)/Sc (R), ML transfer did not occur at all. Interestingly, ML were always
detected inside the cultured cells, and never found outside of the cultured cells.

[Conclusion] The results suggested that ML-induced reprogramming of Schwann
cells promotes infection to fibroblasts or cells of other mesenchymal types. The
promotion of infection to mesenchymal cells with high migratory ability may be an
important mechanism for ML to disseminate all over the human body. Also,
because ML were never detected outside of the cells, it is suggested that
intercellular transfer of ML occurs directly from cell to cell.
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Clinical feature of 24 cases of sporadic Neuronal intranuclear inclusion disease

! Department of Neurology, Nagoya University Graduate School of Medicine,
“Department of Neurology, Kosei Chuo General Hospital, *Department of Neurology,
National Hospital Organization Yokohama Medical Center, * Department of
Neurology, Sapporo Yamano-ue Hospital, ° Department of Neurology, Oyamada
Memorial Spa Hospital, ¢ Department of Neuropathology, Institute for Medical
Sciences of Aging, Aichi Medical University, ‘Department of Neurology, Yokohama
City University Graduate School of Medicine

OJun Sone!, Naoyuki Kitagawa®, Eriko Sugawara®, Masaaki Iguchi®,
Tomonori Inagaki’, Keiko Mori®, Kunihiko Araki', Michihito Masuda®,
Mari Yoshida®, Yasushi Iwasaki®, Fumiaki Tanaka’, Gen Sobue

Introduction:Neuronal intranuclear inclusion disease (NIID) is a progressive neurodegenerative disease characterized by
widespread presence of eosinophilic hyaline intranuclear inclusions in neuronal cells and somatic cells. Recently we reported
the capability of skin biopsy for antemortem diagnosis of familial and sporadic NIID. After these reports, the number of NIID
cases diagnosed by skin biopsy is increasing remarkably. We studied clinical and pathological features of sporadic NIID cases
diagnosed by skin biopsy. Patients and Methods: We studied skin biopsy samples of 24 sporadic NIID cases presenting
dementia, leukoencepharopathy and characteristic MRI DWT high signal in cortico-medullary junction. All skin biopsy samples
were fixed in 10% formalin. Sections were stained by H&E, and immunohistochemical analysis was performed with anti-
ubiquitin antibody. Samples for electron microscopy were fixed in glutaraldehyde and embedded in epoxy resin. We diagnosed
as NIID with cases presenting ubiquitin positive intranuclear inclusions in all three type of cells (adipocytes, fibroblasts and
sweat gland cells). Results:Almost all sporadic NIID cases present cognitive dysfunction and ataxia. Abnormal behavior and
epilepsy were also observed among sporadic cases. Weakness and sensory disturbance were rare. Besides, 90% of sporadic
NIID showed abnormal results of nerve conduction studies. Conclusion: NIID cases with leukoencephalopathy present
peripheral nerve damage. To elucidate the pathophysiology of NIID, we will promote the antemortem diagnosis of NIID with
skin biopsy.
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ApoE polymorphism distribution among Filipino elderly community dwellers

St. Luke’'s Medical Center ) ) .
OKTristine Joyce L. Linay, Jacqueline C. Dominguez, Macario Reandelar,
Maria Luisa Daroy

Introduction.Apolipoprotein E (ApoE) gene, which on chromosome 19 and has
three allelic variants (2,34) and five common genotypes (2/33/3,2/4,3/4,4/4).
APOE polymorphic alleles are the main genetic determinants of Alzheimer
disease risk. Purpose.The main objective of this study is to determine ApoE
genotypic and allelic distribution among Filipino community dwellers.Methods.
Subjects who meet the inclusion criteria underwent screening, memory testing,
and genomic DNA extraction. We estimated allelic and genotypic frequencies of
ApoE isoforms for the different groups by counting alleles and genotypes and
calculating sample proportions. Results.In this study, 464 adults met inclusion
criteria. The most frequent genotype in this cohort of Filipinos was e3/¢3 (66.37 %)
and the most frequent allele was e3 (71.8%) which were similar to western
population; however, the least common was ¢ 4, which was contrary to the least
frequent ¢ 2 in other countries.Conclusion. This study implies that Filipinos have
a different genetic background than western population and this justifies the fact
that we need more population-based studies that explores on genetic make-up of a
certain well-defined group of people. A significantly low number of subjects (only
30% of the cohort members) volunteered to have genotypic analysis. The main
barrier as to this low outcome was Filipino community dwellers’ perception on
unacceptability of a genotype examination. Nationwide efforts on information
dissemination on this issue should be done in order to increase the number of
genotypic research in our country.
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Risk of Alzheimer’s disease in relation to diabetes

Cheng Hsin General Hospital, Taipei, Taiwan
(OKai-chen Wang, Ching-piao Tsai

Purpose:

Detailed information on the age and sex specific relationships between diabetes and
Alzheimer’s disease (AD) is scarce. This study aims to prospectively investigate the
age and sex specific incidence density and relative hazards of AD in relation to
diabetes.

Method:

A total of 615,529 diabetic patients and 614,871 age and sex matched random controls
were linked to the claim data from 2000 to 2008 to identify the first occurrence of a
primary or secondary diagnosis of AD. Incidence density was calculated under the
Poisson assumption. We also assessed the age and sex specific risk of AD in relation to
diabetes with the Cox proportional hazards regression model.

Results:

Over nearly 9 years of follow up, a total of 4,615 diabetic subjects developed AD,
representing a cumulative incidence rate of 0.75% (n = 3873; 0.63% in controls). The
overall incidence densities of AD for diabetic men and women, respectively, were (.82
and 1.15 per 1,000 person years, which were higher than those for control men and
women (0.63 and 0.89 per 1,000 person years, respectively). Diabetic patients had a
significantly higher hazard ratio (HR) of AD (1.45). Diabetic women above 65 years had
a higher HR (1.52) than diabetic women less then 65 years.

Conclusion:

Diabetes may increase the risk of AD in both sexes and in all ages. A higher HR of AD
was especially notable in older diabetic women.
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Analysis of Clinical Profile of MG Patients From the National Database of Japan
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Aim: To evaluate the clinical profiles of Japanese patients with myasthenia gravis (MG), we analyzed
the accumulated data from the Ministry of Health, Labor and Welfare (MHLW) Japan.

Method: The accumulated digital data of MG patients was obtained from MHLW. The data was
checked manually for missing or uncertain values. The univariate analyses were performed using JMP
11. This study was performed under the admission of the ethics committee of our institute.

Result: From all data, the data of newly applied medical certificates were extracted and analyzed. In
total 8953 patients’ data (male; 3810, female; 5343) was accumulated and 8569 data was utilized for
further analyses. The age of onset showed two peaks around the ages of 1 year and 60 years (median
value; 57). The male and female ratio was 1:1.47. The percentage of the initial symptoms were ptosis:
87.6%, diplopia: 62.4%, bulbar symptom; 28.1%, muscle weakness in extremities: 37.5% and dyspnea:
101%. The daily fluctuation of symptoms was observed in 885% of patients. Easy fatigability was
detected in 831%. Crisis was reported in 55%. The positive percentage of acetylcholine receptor
antibody was 78.6%. The waning phenomenon by repetitive nerve stimulation was observed in 68.4%
of patients who received the test (5654 in total). Abnormalities on chest CT or MRI were detected in
31.6% patients who received the test (7,164 in total). Thymectomy was performed in 13.7% of patients.
Conclusion: The accumulated data of MG patients from the MHLW gives us the illustrated profiles of
this condition.
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Urinary dysfunction in PSP in comparison with PD and MSA

"Department of Neurology, Graduate School of Medicine, Chiba University, “Department of Urology, Graduate School of
Medicine, Chiba University‘ 3Clinical laboratory, Chiba University Hospital, *Department of Neurology, Sakura Medical
Center, Toho University, *Department of Neurology, Continence Center, Dokkyo Medical L'niversity
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Clinical Predictors of Outcome in Patients Treated With Therapeutic
Hypothermia

The Medical City
OGemmalynn B. Sarapuddin, Artemio Jr. A. Roxas

Purpose: Evaluate the predictive value of bedside clinical parameters (pupillary
light reflex, corneal reflex, oculocephalic reflex, motor response, and presence of
seizure) in patients treated with Therapeutic Hypothermia (TH) when measured
at 72 and 96 hours post arrest.

Methods: A prospective analysis of consecutive post cardiac arrest patients
treated with therapeutic hypothermia during the period from October 2013 to
May 2014. The following clinical parameters: pupillary light reflex, corneal reflex,
oculocephalic reflex, motor response, and seizure occurrence were obtained at 72
and 96 hours. Neurologic outcome using Cerebral Performance Categories was
assessed at 1 month.

Results: There were 32 post cardiac arrest patients during the study period.
Eleven (34%) were treated with TH. Absent corneal reflex, oculocephalic reflex
and presence of seizure at 72 and 96 hrs post CA all have 100% positive predictive
value (PPV) of a bad outcome at 1 month and zero false positive rates. Pupillary
light reflex has no predictive value at 72 hrs. Motor response no better than
extension is a poor parameter for predicting a bad outcome with only 50% and
60% PPV at 72 and 96 hrs post arrest.

Conclusion: Absence of pupillary light reflex, corneal reflex, oculocephalic reflex
and presence of seizure were all accurate bedside clinical parameters in
predicting bad outcome at 1 month post arrest. Except for the pupillary light
reflex, there was no difference in the results comparing 72 and 96 hours for the
other bedside clinical parameters.
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Incidence and characteristics of injuries due to falls in Neurological diseases
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4 cases of nasogastric tube syndrome; a life-threatening laryngeal obstruction

! Department of Neurology, St. Marianna University School of Medicine,
“Department of Neurology Kawasaki Munlclpal Tama Hospital

OKenzo Sakurai’, Shigeaki Tanaka', Toshiyuki Yana, isawa’,
Kanako Mori?, Kana Shimomura®, Masahiro Horiuchi®,

Yasuhiro Hasegawa

(EH’J] PR 2 IR LD U A%, WHEOREIRERN L 25720, xuﬁéﬁf
DREERIEPLEE B, HE, RBEFEIL o THAFFRENT &R ShoknE
J"ﬂ%%? (Nasogastric tube syndrome: NGST)DFAENH SN A L) 1% - 72, n‘iimwiﬁ)\*g
2% (RO B, BRMOBmCAREOFEL L, BERICEYLLELT) 2 AT
ELUENH L. [ith] ﬂ%li2012¢4ﬂf]%2014¢11ﬁi’f‘tl}\ﬂ%bf:?mﬁﬁ EHTHE
BT, RESEEH AT AR A B 7AB L L7 4%(7)%6%’%%’?’%%%@%2:‘@%&

ST A H R AD D ORI © BEROMIES L O, #F O RELNCTSO BRI
t\ﬂ?bﬂ%f SEEOBBREPLFHOAEIOVTHE L7 H*S'E] NGTS & #lii L 72441

OFRERBIE, IHFZE, ParkinsonJiA%261C, ERIITARD H8TH, BREWINTOTH 1.
BREEHRADPSBEE TETHPLMUATHY, ’ﬁ‘fhrﬁ‘{'ﬁ JEPIRAEENS, PITREY
Pl % fE1T L 7. ZogAflep Tz oz, 2l TERZ W29 (BMI142-180) %72
b, TVT IV 21-38g/dIE RFBIRFETH o 72, T/, FERIIIERE 2 EEMBEL R VLD
L SSAE RV PUA AN % BT 2 E & 2B TRl 22, T X e BIE R EE L im0
HBARTRETH Y, 200 THRRPIFEMEALE 20 T/, NCTSOEBET & ShTwb
IEEEAC OB R EEO IR EBIEIL 2 <, BIREKE LAV TOBBBRIZIITA S N
(?flj-xuﬁ] NGTSIE4Ffs, T, HEEEEREICHDOTREL, BRNE L LNV FLRETH L, i
L & DIH R IR T AT RIF A REE - L AMREMEAE C, RAEERR) £T
@EEIM" ML TBARERETHL. T2, FNL 02 ) PEFRREICH 2 HEHE TR
FCEETRELEZ LN,

0-06-1
F2aFWLIZX M) —BRAOH LW 2 VORI —FHEBEMS X bOT ¢ —

URBORSF R Bl 2 AR MR, CETIR bR A, 3[_144*
Bkt RO TORBE, ENRRERRE SRR, Bﬂirﬁmﬁﬂﬁ (EViE S
Wi, CHEISRRERE BIIERE Sy — THBRERKRY HENE %Ek%
ERVRSE NERE, CENIHE - MEE R v ¥ —, CENRRERE TIR
119
Omgibm!, Smic? BHWAS, A IR sSEEme, K &S
RS A Y RS NeESE, EAFEEL IE 78
B0, A 0, Ak P

[Bi] BPREOBRMBERZOFIED 2 It A RESTRIND, INERRL, BRRE LN ED S
RO EEPHRERHO DT A LPEETH Y, YA OT 4 AF-REY) IHRHRROBEBE
AER - ARSI Y 4 10X ARemudy & L CHIIEE N, Remudy it - BERBIRO IR BR L%
I, FYa Ly AR =k UCEBHRAICED CREICOERL Twa, BEBRICL, $HRBLURER
HOWHT -5 OB L EHB RS 2% 2 L=y = PLETH ), BRRECHFHEEOBMIEVELT 54
EhhA. A, HREEYA b 0T - OREEREHET 1084, 2EOBEKR - BRES, Fyvatit
77—-E%i%m%kthr+ya+»Lyx}u~%§m¢é%t&z74w%%ﬁ¢5:k%ﬁmLt
[k - &%) 2012630 D50 E - BRE -+ 3 F bty §—OFETHELHEAL, A=) Y7 A b biEH
L, BlEO%#E & CERIK] “ﬁ@ﬂ%&zlt %ﬁ£ﬁ>& BB LAAE, RemudyFHROT
K= bR RAEORE A 12 V==Y S R RO BRE 2L~ — &
LRI ) ==V TR0, Remudy(f)ﬁ‘ N=lIF=d g A bl Ltz £ EREBGLGHRALES
S BRERRRELL. DUEI0A &) ERERZBREL C05, s - BECENEREMTT 2 TR
o, BFRRIEI BT A a2 BB 1T ) (RRIR I L T 5. v 2 7EROEEYIED T 5.

[fa] Fvatver s -1V EESNE Y AT LR, SHOEME - $%i%I¢@Tﬁ@$t%$@$
FRRARBEAR I EET A HEHLT LR BATHL. ReORBY 90T ERGEL, SRERSNAY
YAM) - ORMIERT A LREELEEND .

(ACP) #3d& 1), FEATHNCE S £ CEEH A A L7IND10BI (ALS5HI65+ 115 - Hd/%
1, JEALS : MSA/SCD2fil, PD3BIOFSHIBLY =74 - Y3/ 4cd/1) 122 &, BRRMGE D
A HIFA B EEREIL, EEOER, QOL, MO IO CHeR L 72,

R L SR L /i’C@EP%ﬁALS/JI'ALS 23/24mHCTh otz Ef f"ffﬁﬂ)
FERE UCHA - MRS, WAL, BAYESD ), el TREEEE O
LB FIE‘H{E@JEHIJL:—XQO“( ,%21‘

AT 2 FROFEATI A b TR L 72,
DFEIFIZBWT, QOLISK§ HELE &, AIEOBH O D PO % £ 18
L7z, ACPOZEHENEUIALS/JEALS2 £ 1/08+ 1311, ALSHECTHli% - IE#EIFE 12 &
%uirU&T/i\m%ﬁ%*ﬂﬁ: HE - NPPV/TPPVIER Z > & ERANOEEBID S - 72
JEALSH CRLE LGB 2ol F723 %DI%%%J‘ALSS/#ALSWJ »Hh
ACPL:BwT%Ez’%”ﬁ@ﬁ{?ﬁﬁﬂ%“(“&;of_. A T RS, SR - PR
4|2 CALSEEA), FEALSHSHI T AR LETH > 72, Ea%ﬁi% BWTE
it & OEAEHESEADH], 155 - M2 % ALSABI/IEALSIHITHR L7z, 1922 H OBl
S AL TIZALS3E (FE5E1) /IRALSIHI. EEHEHEER L LT, s
DEEBOH (NIFIFEL), i - LEREESHIAH o 7.
ZEE B ERGE - IR - BB TERIEIC L D ACPIIEB) L, AR 722 %
IADRYEE T2 o7z, IRROMAT & LI/ EH IS 5.0 OBEFERPLIET
Hot.
W MEHEEE AL LDNARDACP A ¥ 5 HifEHREE OB AT A v M
BT, BRGHEOB BN AT 5 2 L AERLE X7

0-06-3
EHL 2N, M ABREFIR L R ERORMBEE Y 27 LDOMHEE

EIBREFAR AL AT PE FhE L
Oz, WA, AT, BIET, RBFEETF, THE—

(B8] UbEoMRER € >~ & — (SR G L L 72k 2 4 3 5 245K
ek, Brry—ik, WEEHEEOZ,LERY T, MET-BELTF—4
I TIT> T b, 4lal, 2004-134E D 104E B O E 8 & 4846 L, Hulsl2 1) 2 1
WROREMREDO Y AT LAOFEREY T Loz k] FEi, H#EM, )N, MSW
HEDOWEAY v 7, FTRARHE L EEERAY v 7 OHELED D PN
IR AL L, R IR e + AL AR 0@ L 281 H\I’%&%itt L,
M ABEAS LI 3 A 3R, B RGE S K L T B, [RER] A st A B
WEHIE, 20044501194 (e ABBEDA%) 752013503974 (A75%) %
THE AL 72, FZMEREAE (ALS), ZRMZEME (MSA), /3—% >~
Y V9% (PD) BHE# 7 SR MR B AR O ABED85% % w7z, 2o
104E 12, ALSIZ63ADSDT773[0], MSAIZASAAD804[H], PDIL128%4 D E#
BOESED ABEE L7z, LANA b ABEE, ALSSPMSATIX ABED8IE % 5
B, 0% HBNLIFR GRS, HHERETHL. PDTIEL A/81 b AKEIZ6
T, WO AIHEABRA LI JE - 72, B TOIETIZALS 280, MSA 144,
EWABED 7z ofisk~0fizki (X, ALS17A, MSAGATH 5. BUfE, MR
HOEMAB4N (ALS2A, MSA 1A, PD1A) 1204, ALS7A, MSA16A,
PD8SAAEAEEHE+EM L A8 PABT7 +0—LTwh. ALSOAY - AL
I 2 6 501329 % (8/28), MHEHER OTIMIX19% (11/59)TH 5. [Fim] #
2 BT B AR O RIIRE I O A T4 AV EED T — AERCHESHRER
BB L, EMIL 28 b ABRTREOFIRE )5 ISEE L 2256 il
DT xRE DT ED, BONIIRKREE BT 270 EHTH 5.

0-06-4
FREHEREEENRE L ASBBOENT 79K — b F— LAORR EFFEDE
B

'NHOBE EAibe  HieaRr, *NHOPE Edibt  FHilid, *NHOEEEHE 1)/ e
7= a v, 'NHOKE LMk #AR, NHOKE Tk LRkt *NHOR
Eibe MR RGER S, 'NHORE Bk WAL, SNHOBE £k Al 74

F— b F— 4
OMBIET, dAETS, FHIRINS, Ml B, K 1%L,

EERHCS, I E 4, e 2> e B FF0 ™,
i e DR e e o e S

B 3By, AT A

[52] LEORRF TRETORELNRE L, FRERLLBERDLENE, DRERONERS, 4 il
LT0h, BRAERCHTARE - ShREIRREGEE SN, Bengll - BUOLER SO AL
v UL, BEBERCHEL TR, ERBROSERO R LDLEN T F - M (ERESBLEEEIH
W,

(7] Ak GOLEAR | BRHEREE IR L LESREL L2 G117y 798 M- LR L, 67 AR0HEE LT

(] M EREN L L, SBORIEL LAREIL L, R - LR, B, 00Ty v S8 OB
B -y eV -h-THHLE
13, BHITHE- M- AN IECE A VAT MEETANT LIHARAL. 61 RECTEROSAY THEOKENS), W07
VTTV YRR, GEOT P ARF =LA A= HHELIER o1 ERRELROKEIER o1 SRBAOETREOLY
DRFEC SRS SREN ORI ARARD L, RERSGET A FEOY =27 VAT A LILY, ZRETYR
THAL Tl TN L ADSHEEAAER, BEE 0 AR LR R L 7. RUBRBA V77 VAT ARV T 7
VAJCR, 2227 VOMRHR T 7Y ) 79 -ORBLREILY), REHOUER LT, BEESB0%D UGERPRIAEN) 25, 00%(15
FERTIERNENL, Rl CORRANTTIR5199< 1348~
] 4, MESRUEL LADRENIERL T, 20RRERRL,
watke,

NEHEROEE G
TOREE
BLTRA%Y

REREETHRL LIS 744 M- L0 RETC



ERPRAHER

0-07-1
p62 plays a protective role in neurodegenerative diseases model flies

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

OYuji Saitoh, Nobuhiro Fujikake, Yuma Okamoto, Keiji Wada,
Yoshitaka Nagai

Objective: Oligomer formation and accumulation of pathogenic proteins are key
events in the pathomechanisms of many neurodegenerative diseases, such as
Alzheimer’s disease (AD), amyotrophic lateral sclerosis (ALS), and polyglutamine
(polyQ) diseases. Although p62 plays a physiological role in selective autophagy,
whether p62 contributes to degradation of such pathogenic proteins is still
unknown. In this study, we aimed to elucidate the role of p62 in various
neurodegenerative disease model flies, especially the role in degrading such
pathogenic proteins iz vivo.

Methods & Results: To investigate the role of p62 in neurodegenerative diseases,
we crossed the transgenic p62-RNAI flies with the various neurodegenerative
disease model flies. p62 knockdown exacerbated eye degeneration in the polyQ
disease and ALS model flies. Meanwhile, p62 knockdown did not cause any
exacerbation in the AD model flies. Furthermore, to elucidate whether p62
contributes to polyQ protein degradation, we examined the polyQ protein
turnover in the polyQ disease model flies bearing p6.2 or Atg6 mutation. Western
blotting showed that loss of p62 function clearly delays the degradation of both
monomeric and oligomeric polyQ protein, similarly to loss of Atg6 function.
Conclusion: Our study identifies that p62 plays a protective role against polyQ-
induced neurodegeneration by the autophagic degradation of polyQ protein
oligomers 7z vivo, indicating its therapeutic potential for the polyQ diseases, and
possibly for other neurodegenerative diseases.
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Establishment of transgenic marmoset models of a polyglutamine disease

!Department of Degenerative Neurological Diseases, National Center Hospital,
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Laboratory Medicine, National Center Hospital, National Center of Neurology and
Psychiatry ) )
OYoshitaka Nagai', Ikuo Tomioka?, Hidetoshl Ishlbashl ,
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Eiko Minakawal, AklkO Popiel', Sandra Puentes?,
Kazuhiro Yamamoto”, Satoru Noguch14, Ichizo lehino4, Keiji Wada',
Shinichi Kohsaka®, Kazuhiko Seki”

Objective: Although various rodent models of neurodegenerative diseases have been developed, they have limitations in the translational research
owing to the differences in the brain structure and functions, and drug metabolism between humans and rodents. Therefore, clinically-relevant non-
human primate models of neurodegenerative diseases have been eagerly anticipated. In this study, we aimed to establish a transgenic marmoset
model of Machado-Joseph disease (M]D)/spinocerebellar ataxia type 3, one of the polyglutamine diseases.

Methods: Lentiviral vectors carrying human mutant ataxin-3 cDNA with 120 CAGs under the CMYV promoter were injected into 66 embryos, and a
total of 7 offspring (MJDL) were delivered.

Results: All 7 offspring were confirmed to carry the transgene integration. Although all marmosets did not show any symptoms at birth, MJD1, 2, and
6, which expressed the mutant ataxin-3 transgene at higher levels, gradually developed progressive neurological symptoms such as motor
impairment and muscle weakness from 34 months of age. Brain MRI showed enlargement of the fourth ventricle in MJDI at 135 months of age
Neuropathological ions revealed significant neurodegeneration accompanied with polygl inclusions in the braing of M]D1 and 2,
which faithfully recapitulate human patients' features.

Conclusion: Qur success in modeling human neurodegenerative diseases in nonhuman primates will accelerate our understanding of the
pathophysiological mechanisms and development of clinically-applicable therapies for neurodegenerative diseases.
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SCA31-linked UGGAAexp RNA causes progressive neurodegeneration in
Drosophila

'Tokyo Medical and Dental University , Department of Neurology and Neurological
Science, *National Institute of Neuroscience, National Center of Neurology and
Psychiatry, Department of Degenerative Neurological Diseases, °Natinal Center
Hospital, National Institute of Neuroscience, National Center of Neurology and
Psychiatry

OTaro Ishlguro12 Nobuhiro Fujlkake Nozomu Sato’, Morlo Ueyama®,
Takanori Yokota Keiji Wada?, Hidehiro Mizusawa'?

Yoshitaka Nagal Kinya Ishlkawa1

[Background] Spinocerebellar ataxia type 31 (SCA31) is a dominantly inherited neurodegenerative disease caused by insertion
consisting of complex penta-nucleotide repeats containing (TGGAA),, (TAGAA),, (TAAAATAGAA), in introns of TK2
(thymidine kinase 2) and BEAN (brain expressed, associated with Nedd4) (Am ] Hum Genet, 2009; 85: 544-537). SCA31 could be
considered one of the non-coding repeat disorders, not only because of its location of the mutation, but also from the
observation of the RNA foci in the human SCA31 Purkinje cell nuclei. We hypothesize that expanded UGGAA repeat
(UGGAAexp) RNA transcripts may lead to neurodegeneration.

[Objective] Our objective is to elucidate the molecular pathogenesis of SCA31 through generating a transgenic fly model.
[Method/Results] We generated transgenic flies expressing UGGAAcx, and show that UGGAAey, cause neurodegeneration.
Expression of UGGAAcy, resulted in dramatic disruption of eve morphology in length and dose dependent manners and
UGGAAe, foci form in the nucleus and cytoplasm of eye imaginal disc in third instar larvae. To determine whether the
intronic TGGAA repeat may be aberrantly translated into pentapeptide-repeat (PPR) proteins, we developed polyclonal
antibodies for PPR. Surprisingly, we detected repeat-encoded penta-peptide repeat proteins (PPR) in Drosophila.
[Conclusion] These data suggest that expression of UGGAA.y, induces toxicity in vivo in repeatlength and gene-dose
dependent manner accompanied with accumulations of both RNA foci and UGGAAegyencoded pentapeptide (Trp-Asn-Gly-
Met-Glu) repeat.
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A search for novel causative gene for hereditary spastic paraplegia

! Department of Neurology, The University of Tokyo, > Department of Neurology, Jichi Medical
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Effects of anti-AQP4 and co-existing autoantibodies in Neuromyelitis optica

! Department of Neurology and Clinical Neuroscience, Yamaguchi University
Graduate School of Medicine, 2Biogen Idec 5

OYukio Takeshita], Fumitaka Shimizu'?, Birgit Obermeler

Anne Cotleur?, Yasuteru Sano', Richard Ransohoff?, Takash1 Kanda®

[Background] Neuromyelitis optica (NMO), an autoimmune inflammatory astrocytopathy, is caused by
antibodies to the astrocyte water channel aquaporin 4 (AQP4) which is expressed exclusively on
astrocytes. The IgG plasma fraction of NMO patients (NMO-IgG) contains AQP4 antibodies. 30% of
NMO patients also have co-existing autoantibodies (like anti-phospholipid antibody). It remains
uncertain how AQP4 and these autoantibodies affect on the blood-brain barrier.

[Aim] We examined effects of anti-AQP4 and co-existing autoantibodies on endothelial cells and
astrocytes.

[Method] We prepared the total NMO-IgG (T-NMO-IgG) and individual NMO-IgG (I-NMO-IgG). T-
NMO-IgG was pooled from therapeutic plasma exchange from total 50 NMO patients and [NMO-IgG
came from each NMO patient without other autoantibodies (N=4). All NMO-IgG were purified by [gG
prep. Conditionally immortalized human brain microvascular endothelial cell line (EC) or human
astrocyte cell line with AQP4 expression (A4) were cultured on the slide chamber. After exposing
NMO-IgGs, we evaluated ICAMI expression of EC by ¢-PCR and immunocytochemistry, IL-6
expression of EC and A4 by ELISA. We also demonstrated immunocytochemistry with T-NMO-IgG or
[-NMO-IgG as primary antibodies.

[Results] T-NMO-IgG increased ICAM-1 of EC and IL6 of EC and A4 and recognized unknown
molecules on EC although -NMO-IgG elevated IL-6 in A4.

[Conclusion| These results indicate that 1) co-existing autoantibodies exerts vascular effects, causing
upregulation of ICAMI and IL-6; and 2) AntiAQP4-IgG itself induces IL-6 in astrocytes via AQP4.

0-08-2
Clinicopathological features of anterior visual pathway involvement in NMO

! Department of Neurology, Brain Research Institute, Niigata University,
“Department of Pathology, Brain Research Institute, Niigata University
OMariko Hokaril, Izumi Kawachi’, Akiko Yokoseki!, Etsuji Saijil,
Musashi Arakawa!, Kaori Yanagawa Yasuko Toyoshima®,

Akiyoshi Kakita?, Hltoshl Takahashi®, Masatoyo Nishizawa

Background: Neuromyelitis optica (NMO) and multiple sclerosis (MS) are autoimmune
disorders in the CNS. In spite of a frequent site of their injury, the details of
pathomechanism in anterior visual pathway (AVP) remain unclear. Objective: To elucidate
the cliniopathological features of AVP in NMO. Methods: A clinical retrospective study was
performed on 17 NMO spectrum disorder (NMOsd) patients (28 attacks) and 16 MS patients
(25 attacks) with history of visual impairments. Pathological analysis was conducted on
tissues from 12 patients with NMOsd, 5 patients with MS, and 8 patients with other
diseases. Results: The mean visual acuity (VA) and mean deviation of visual field at ON
attacks were significantly worse in eyes of NMOsd than those of MS. Optical coherence
tomography assessment in NMOsd demonstrated a thinner retinal nerve fiber layer than in
MS. Importantly, ON eyes with NMOsd had more prolonged time from ON onset to
achieving VA to 1.0 logMAR than those with MS, suggesting poorer visual outcome in
NMOsd patients. Pathological findings of AVP in NMOsd were identical to those of spinal
cord, demonstrating extremely active demyelination of plaques, extensive loss of AQP4
immunoreactivity in plaques, diffuse infiltration by macrophages containing myelin basic
proteins with thickened hyalinized blood vessels, and extensive axonal damage, in contrast
with those of MS. Conclusions: These data suggest that AQP4-mediated astrocytopathy
with more widespread axonal damage is important in AVP involvement of NMO.
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Astrocyte injury in AQP4 and MOG antibody positive CSF: a multicenter study

'Department of Neurology, Tohoku University School of Medicine, *Department of
Multiple Sclerosis Therapeutics, Tohoku University of Graduate School of Medicine,
Department of Neurology, Saitama Medical Center, *Department of Neurology,
Hospital Pierre Wertheimer, Hospices Civils de Lyon, Lyon, France, °Research
Institute and Hospital of National Cancer Center, Goyang, South Korea, °Department
of Neurology, Faculty of Medicine, University of Sao Paulo, Sao Paulo, Brazil,
"Division of Neurology, Siriraj Hospital, Mahidol University, Bangkok, Thailand,
SNuffield Department of Clinical Neurosciences, Oxford University, Oxford, UK
OKimihiko Kaneko Douglas Kazutoshl Sato?, Ichiro Nakashlma B
Shuhei lehlyama Satoru Tanaka®, Romam Marlgmer Ho Jin Klmb,
Dagoberto Callegaro®, Sasitorn Slrltho , Patrick Joseph Waterss,
Kazuhiro Kurosawa', Tetsuya Akaishi', Hiroshi Kuroda1

Tatsuro Misu?, Kyoichi Nomura®, Kazuo Fujihara®?, Masashi Aoki'

Objective: To evaluate astrocyte injury in the cerebrospinal spinal fluid (CSF) of patients with antibodies against aquaporin4 (AQP4) or
myelin-oligodendrocyte glycoprotein (MOG). Methods: We enrolled 36 anti-AQP4+ and 20 anti-MOG+ seropositive patients with stored
CSF samples from Japan, Brazil, France, South Korea, and Thailand. CSF samples were blindly tested for anti-AQP4 and anti-MOG using
cell-based assays. Astrocyte damage was evaluated measuring glial fibrillary acidic protein (GFAP) levels with a commercial
ELISA Results: Among the 56 patients, 78.6% (44/56) were positive to anti-AQP4 or anti-MOG in the CSF. All antibody results in their
CSF identified the same antibody present in sera (28 were anti-AQP4+ and 16 anti-MOG+ CSF). No CSF samples were positive for both
antibodies. The mean GFAP levelin the CSF was remarkably elevated in the anti-AQP4+ CSF (19311 + 52,117 ng/ml) compared to anti-
MOG+ CSF (030 + 064 ng/ml), p < 0.0001. The concentration of GFAP correlated with anti-AQP4+ titers in the CSF (r = 066, p =
0.0001)Conclusion: Astrocyte damage is evident in anti-AQP4+ CSF, and anti-AQP4 titers in the CSF correlates with GFAP levels. The
ahsence of elevated GFAP suggests a distinct underlying mechanism in anti-MOGH cases.
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Astrocyte injury and secondary demyelination in intracranial injection NMO
model

'Department of Neurology, Tohoku University School of Medicine, “Department
of Multiple Sclerosis Therapeutics, Tohoku University Graduate School of
Medicine, °Department of Pharmacology school of medicine, Keio University
School of Medicine
OYoshiki Takai',
Kazuhiro Kurosawa
Shuhei lehlyama
Kazuo Fujihara®,

Tatsuro Misu?, Y01ch1r0 Abe®, Ramadhanti IIuha

Toshiyuki Takahashl Ichlro Nakashlma
Douglas Kazutoshl Sato!, Masato Yasui®,
Masashi Aoki'

Background: Neuromyelitis optica (NMO) is an inflammatory disease of the CNS characterized by severe optic neuritis and longitudinally
extended myelitis. After the discovery of ant-AQP4 antibody, increasing lines of evidence revealed that astrocyte injury is the
fundamental pathology of NMO. However, mechanisms of secondary demyelination after astrocyte injury have not been well elucidated.
Purpose: To reveal the mechanisms underlying the secondary demyelination after astrocyte injury with the object of astrocyte's
dysfunction and tissue inflammation.

Material and Methods: We made NMO model mouse which showed destruction of astrocytes and secondary demyelination by directly
Injecting monoclonal anti-mouseAQP4 antibody with human complement into the mouse brain, We evaluated expression of markers of
astrocytes (AQP4/GF AP/EAAT2/Cx43), myelin (MBP/MAG/MOG and KB stain), and inflammatory cells (CD3/CD68) at lesion sites by
immunohistochemistry.
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S1PR1 agonist exert a neuroprotective effect via enhancing collateral growth
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[Backgrounds| The leptomeningeal collateral circulation is established by increase of shear
stress after an acute occlusion of intracranial artery. We recently found that the expression of
sphingosine-1-phosphate receptor-1 (SIPR1) in endothelial cells of collaterals markedly increased
after cerebral hypoperfusion. This study aimed to investigate the effect of SIPR1 agonist on
collateral growth and subsequent ischemic damage after focal ischemia.

[Methods] C57B/6 mice underwent left common carotid artery occlusion(CCAO), and were
assigned to one of the following groups(n=102); CCAO and SIPRI agonist administration(SEW
group); CCAO and DMSO administration (vehicle group); and sham occlusion (sham group).
Leptomeningeal arteries were visualized 14 days after CCAO by latex perfusion method, and a
set of animals underwent subsequent middle cerebral artery occlusion(MCAO). Neurological
functions and infarction volume were evaluated.

[Results| In SEW group, better cerebral blood flow recovery and larger vasodilation of
leptomeningeal vessels(27.6+5.7 um vs429+2.6 um, P<001) were observed with significance.
The infarct volume 7 days after pMCAO was significantly reduced in SEW group compared with
vehicle group(16.1 +35% vs.7.6 +44%, P<005). Significant better recovery of neurological
score(1.17 £ 0.75 vs.2.25 £ 0.71, P<0.05) and elevated body swing test after permanent MCAO
were observed in SEW group compared with other groups.

[Conclusion] SIPR] selective agonist enhanced collateral growth in cerebral hypoperfusion
model and may exert a neuroprotective effect after subsequent MCAO.
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RANKL-RANK is a novel anti-inflammatory signaling system in ischemic brain

URBR SR B R S, P RBUR S KRB S AR AR AR, PR

N e E N P IS e R R N N A A e
Ui PR [ - s

OFpTate, maigaE!, 2AFRE Rt e

Background & Purpose: Although recent clinical studies showed that the high serum osteoprotegerin (OPG,
decoy receptor for RANKL) level was associated with unfavorable outcome in ischemic stroke, its mechanism
is unknown. Since OPG/ RANKL (receptor activator of nuclear factor-« B ligand)/ RANK (receptor for
RANKL) system has critical roles in immune systems, we examined their expressions and functions in mice.
Methods: The expression and function of OPG/RANKL/RANK were analyzed in transient middle cerebral
artery occlusion model in C57BL6/J (WT) mice or OPG™" mice, whose serum RANKL level is higher than that
in WT mice. The effects of RANKL/RANK signaling were also examined in mixed glial-neuron cultures (LPS).
Results: Expression of RANK, RANKL, and OPG mRNA was increased from 4-5 hrs after ischemia and
observed in activated macrophage/microglia. Enhanced RANKL-RANK signaling in OPG"" mice or RANKL-
treated WT mice showed reduced infarct volume, whereas the mice treated with RANK/Fc chimera showed
increased infarct volume. The expression of IL-6, TNF-a, and IL-1§ was less in OPG”" mice and RANKL-
treated mice. Additionally, LPS-stimulated neuron-glia mixed culture showed less neuronal death in the group
of RANKL-treatment cultures through inhibition of inflammatory cytokines production.

Conclusions: RANKL/RANK signaling might work as anti-inflammation in in ischemic brain through

Results: In this model, primary astrocyte destruction led to infiltration of inflammatory cells and d . The size of demyeli
correlated with the level of infiltrated macrophages (n=14). Moreover, when recombinant C5a, known as a chemotactic factor, was
injected with the antibody and complement, the area of demyelination was enlarged (n=5). On the other hand, demyelination was not
progress in the ahsence of inflammation at a peripheral lesion where EAAT2 and Cx43 loss was observed (n=18).

Conclusion: Inflammation caused by astrocyte injury rather than impaired its functions may influence on the progress of demyelination.
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S1PR1 expression and endothelial cell proliferation after focal ischemia in mice
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[Backgrounds]

The presence of leptomeningeal collateral circulation correlates with smaller infarction volume in
stroke patients. The leptomeningeal arteries are dilated by altered shear stress, but its detailed
mechanism is unknown. Sphingosine-1-phosphate receptor 1 (SIPRI) is one of the key molecules
regulating arterial development in response to altered arterial flow. This study aimed to investigate
the temporal profile of SIPR1 expression and cell proliferation in leptomeningeal arteries after stroke.
[Methods]

C57B1/6 mice (n = 35) underwent left middle cerebral artery occlusion (MCAO). The expression of
SIPR1 was analyzed with EDG-1 (endothelial differentiation gene 1) antibody immunostaining after
surgery, and a set of mice was administered BrdU intraperitoneally to label mitotic cells.

[Results]

In control mice, the expression of EDG-1 signals was not detected. In MCAO mice, the expression of
EDG-1 signals were observed in endothelial cells of the ipsilateral leptomeningeal arteries and neurons
in peri-infarct region, with a peak from 12hrs and 4 days after surgery, and late phase expression was
detected in astrocytes. The number of BrdU-positive cells in endothelial cells was significantly
increased compared to the control group (1.8 %0.9/slice vs. 6.2 % 24/slice, P < 0.01).

[Conclusion]

In MCAO mice, SIPRI expression in endothelial cells and neurons mainly around ischemic region
increased early after the onset, which was associated with endothelial cell proliferation. SIPR1
signaling may promote collateral growth by cell proliferation and neuroprotection after stroke.

inhibiting TLR signaling pathways. High level serum OPG in clinical situations might inhibit RANKL/RANK
signaling and exacerbate the post-ischemic inflammation, resulting in poor outcome.
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3- and 4-repeat tau is phosphorylated and cleaved by transient cerebral ischemia
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[Objective] Growing evidences have shown the epidemiological association between brain ischemia and
Alzheimer’s disease (AD). However, there are few research reports that compare the pathological alterations
of both diseases. Here, we examined the accompanying AD pathology, with emphasis on modification of
microtubule-associated protein tau in rodent stroke models.

[Methods] Six-week-old male Wistar rats were subjected to 90 min of focal cerebral ischemia followed by 6hr,
12hr, 24hr, 48hr or 72hr of reperfusion (n=3)(tMCAO). Taub, RD3, RD4, and AT8 antibody were used for
immunohistochemical studies and western blot analyses.

[Results] The full-length RD3 and RD4 were decreased and the 17kDa band of RD3 and the 25kDa band of
RD4 both indicative of tau fragment was observed after tMCAO. The phosphorylated 3R and 4R tau were
increased after tMCAO by the separation of phosphorylated forms using Phos-tag. Fluorescence
immunohistochemistry revealed increased RD3 and RD4 staining in neuronal perikarya in peri-infarct area
and accumulation of RD3 and RD4 immunoreactive granules in ischemic core. Some Taub-positive neurons
represented partial overlapping expression of AT8 in the peri-nfarct area. On Gallyas-Braak staining,
argyrophilic neurons were present in the ischemic lesion.

[Conclusion] We showed the evidence suggesting the phosphorylation as well as cleavage of both 3-repeat and
4-repeat tau isoforms in transient cerebral ischemia. The pathological alteration in transient cerebral
ischemia was comparative to that of AD in terms of modification and accumulation of tau protein.
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Functional connectivity change within syntax-related networks in glioma
patients
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Purpose: Previous studies have suggested gliomas to disrupt functional connectivity throughout the
brain. A recent study found that agrammatic patients with a left frontal glioma showed task-related
abnormal overactivity or underactivity in three syntax-related networks, with the type of agrammatic
comprehension and activation patterns differing depending on the glioma location. We aimed to clarify
how the functional connectivity within syntax-related networks is related to performance/activation
changes associated with a left frontal glioma. Methods: We analyzed the functional connectivity in 21
glioma patients and 7 healthy controls employing a partial correlation method for the time-series fMRI
data. Results: The partial correlation matrix for the healthy controls demonstrated the existence of
three separate syntax-related networks. For the patient groups, nearly all functional connectivity was
disrupted in the agrammatic patients. In contrast, some functional connectivity was preserved in other
patients, who showed normal performance/activation. More specifically, these latter patients showed
normal connectivity between the left fronto-parietal regions, as well as normal connectivity between
the left triangular and orbital parts of the left inferior frontal gyrus. Conclusions: Our results indicate
these pathways to be the most crucial among the syntax-related networks. Data from both the
activation patterns and functional connectivity, which are different in temporal domains, should thus
be combined to assess any behavioral deficits associated with brain abnormalities.
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Lesions in the left precentral gyrus were associated with Buccofacial apraxia
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Background: The responsible lesion for buccofacial apraxia (BFA) in ischemic stroke
patients still remains unclear. The aim of this study is to address this issue in consecutive
patients with acute stroke.

Methods: We retrospectively studied consecutive 2146 ischemic stroke patients who were
admitted to our department within 7 days after onset from April 2007 through March 2012.
According to the inclusion criteria of first-ever stroke onset, right-handed, not complicated
with dementia, isolated non-lacunar infarcts in the left middle cerebral artery (MCA)
territory, and neuropsychological evaluation by speech-language pathologists, consecutive
136 patients (70.5 + 129 years old, 79 male) were enrolled in this study. Lesions were
delineated on T2-weighted images or fluid-attenuated inversion recovery images obtained
during hospital stay. We generated a statistic map of lesions contribution related to BFA
using voxel-based lesion symptom mapping (VLSM).

Results: The median interval between stroke onset and neuropsychological evaluation was
7 days [5-10, interquartile range]. The median NIHSS on admission was 5 [2-10]. Of the 136
patients, 20 patients (15 %) showed BFA. There was no patient with pure form of BFA.
The median time from onset to MRI was 9 days [7-12.75]. The VLSM analysis revealed
areas associated with BFA in regions centered at the left precentral gyrus.

Conclusion: In patients with acute left MCA stroke, lesions in the left precentral gyrus is
the most likely site causing BFA.
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Development of exon-skipping therapy by hetero-chimera-duplex
oligonucleotide
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Objective: Splice-switching oligonucleotide (SSO)-mediated exon-skipping therapeutics for
treating Duchenne muscular dystrophy (DMD) show great promise from pre-clinical
studies. However, recent failure of clinical trials highlights the importance of identifying
more effective SSOs. We developed a new structure of oligonucleotide, hetero-chimera-
duplex oligonucleotide (HCDO) and showed that HCDO including locked nucleic acid
(LNA) -based microRNA inhibitor achieved enhancement of iz wvivo efficacy of the
therapeutic oligonucleotide. In the present study, we assessed efficacy of HCDO using LNA
based SSO for exon-skipping of human dystrophin gene.

Materials and Methods: We designed a series of HCDO, which included LNA/DNA
mixmer-modified phosphorothioate SSO complementary to the human dystrophin exon 58
sequence. We evaluated the ability to induce exon skipping i vitro (n=3) using RT-PCR,
quantitative real-time RT-PCR and a minigene reporter encompassing exons 57-59 of the
human dystrophin gene.

Results: HCDO-SSO demonstrated potent and dose-dependent exon-skipping which was
better than the original SSO. We revealed effect on the efficacy by the side of SSO
integrating into HCDO and chemical modification of HCDO.

Conclusions: We developed a new molecule technology of oligonucleotide structure for
splice-switching therapy.
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Fukutin is prerequisite to ameliorate muscular dystrophy by LARGE expression

R R R S I S R SRR PR 43 TN R, 2R - ARSI AT

Ty —BIRFHRBERIIZER, JHARERREESE - 5w (5 FEIE
¥)

ORFFEAL &)1 I *“1"*1 BT, TR T2 AT
R # B2, RE—2,

[Ain]

0 dystroglycanopathy (a-DGP) s a group of muscular dystrophy characterized by abnormel glycosylation of ¢ ystroglycan (a-DG), including Fukuyama
congenital muscular dystrophy (FCMD), muscle-eye-brain disease, and congenital muscular dystrophy type 1D (MDCID), etc. LARGE, the causative gene for
MDCID, encodes a glycosyltransferase to form [-3Xyl-a 13G1cA § 1 polymer in the terminal end of the post:phosphoryl moiety, which is essential for o DG
function. Tt has been proposed that LARGE possesses the potential to rescue glycosylation defects in a-DGPs regardless of causative genes. However, the in vivo
therapeutic benefit of using LARGE activity is controversial. We explored the conditions needed for successful LARGE gene therapy.

[Methods]

We performed myofiber-seective LARGE expression via systemic adeno-assocated vral gene transfr to Large-dficent and ke deficent mice for MDCID and
FCMD, respectively.

[Results]

Myoffbreselective LARGE expression ameliorated dystrophic pathology of Large-deficient mice even when intervention occurred after disease manifestation.
However, the same strategy faled to ameliorate the dystrophic phenotype of fikuin-conditional knockout mice. Furthermore, forced expression of Large n fubutin-
deficient embryonic stem cells also faled to recover a-DG glycosylation, however coexpression with fikutin strongly enhanced o-DG glycosylation
[Conclusion]

Qur data demonstrated that fukutin i required for LARGEdependent rescue of a-DG glycosylation, and thus suggesting new directions or LARGE-utlizing
therapy targeted to myofibres.
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Abnormal neural activity in natural motion perception in DYT1 dystonia
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OBJECTIVE: We aimed to detect abnormalities of motion perception processing in
the brains of patients with DYT1 dystonia using functional magnetic resonance
imaging (fMRI).

METHODS: We studied 10 patients with DYT1 dystonia (4 men, 6 women, age 435 *
17.7 years), and 10 healthy controls (7 men, 3 women, 42.3 = 9.0 years old, NC). We
used a speed-dependent motion perception fMRI task to discover abnormalities of
motion perception processing in the brains of dystonia patients. The task consists of
displaying natural and unnatural motion of a ball over an elliptic trajectory. Images
were acquired in a 3T GE whole-body MR scanner with an eight-channel head coil.
The activation map was created for each individual according to general linear model
(GLM) in first-level analysis after image pre-processing. Second-level analysis was
conducted through the results of first-level analysis.

RESULTS: There was significant brain activation during motion perception in
occipital lobe, primary motor cortex (M1) and premotor cortex (PMC) in both groups.
The range of increased area in M1 and PMC in patients during observing unnatural
motion (f = 0and -1/3), however, was larger than that of controls. Furthermore, only
the group of DYT]1 dystonia showed activation in cerebellum.
INTERPRETATION: Our findings supported the notion that hyper-activation of
cerebellum and cortex in dystonia was involved in the disease, and could lead to novel
method of diagnosis and treatment strategy
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L 72\ \Oback iR O B 1 25 BT A SN2 Ao 72, 1back + ZbackifHiz, & 12
PDEZ CIEEFEDNEEIKA A -7, PDTIE, ARFRE L BIE L 724 AER 70 BUS H
BAS, WABLETES - TEATH/NEE - MR IS B W TR L IR EIIRT L
Tz L] 28— F 2 v VR, SSE R S 2R
W5 BRI PEn-backi i & F V7o BB SRS EE I, MMSEAS
IN—F 2 VIR ORI E A I T X 2R D 5.
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REEEF IMRIIC K 2/N—F >V 2R JOEITHR L MREDREER 2 v T —
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I AROREIRBE A AR “ ‘
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[H ] 2o IMRUBIT I 260 < BNERRERY & v b 7 — 27 OBEHE, SRAME R A%
FAE 7 & OFIIBWCHERI I EB L T b, —T, /S=F 2 VHRPD) & T
% L PRI (PSP) O 88 1) U Bl R IT S0 Rt B AR A C L R 2 2 & 455 <, BRRERY A v
b U= O DSARTH DL WRENDH 5. AR TIX, 77 78z v 7R

GO Z VT, PD, PSPB L UMEFEDRA L Y b7 — 2 & G L7z
[T«Jl LR CPSPOBIT % ) 72 BE 134 (BUSY, sk, IR
735+645%), MMSE#A 24550\ EOPDE#224 <% MW8%, k144, V4686 =
695%) B LUBMBREL GO AR ISR RO VRES19% (BH9%, &
PE10%4, “T94EHI66.5 = 6.471%) % AT % & Lt. %Mﬁ%b:lii%?“ﬁwMRHﬁﬁbl’bui,
GEEMRINGE 247 > 72, ZEHFMRITIE, BB ISR L TIRS v & 9 1I2#oR
L, 5% M ol % AT - 72 %€ & 1L 72BOLDE % % 5 Automatic Anatomical
Labeling{Z 250 < QOHI O KERYIEZ &4 L, S#HEOMBGRE~ M) v 7 2%
HliL7:, 79 7HGICED X, BIENSBEOIRIETH D7 7 A8 ) ¥ TIRBL O
Tag) T4, WRRIREOIRETH 2RI/ SAR, $2AE— VT -V FIEEEGE
fliL, Fizitdms L) ifﬁ?ﬁthiﬁ%ﬁof
(W8] 79 7HGHBT T, PSPICBU A2 I 25 ) ¥ V7 REHPDE X OMEHE &
DHEHEIEL, BV 2T) T4, AE—NT— )V FELHEIET LT S
IS A RICIX SR EATRO SN o7z,

[#E5)
PSPTIE Ay M7=V HENZILLTHBY, ZOREMAPDE L OREE L )T
LCTwaZE%, TFHHMRIOMA A v 7 — 7 TS E VS I L7z,
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Diagnostic Significance of Cortical Superficial Siderosis in Alzheimer Disease
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Objective: Because the association between cortical superficial siderosis (cSS) and the topographical distribution of
cerebral microbleeds (MBs) and the diagnostic significance of ¢SS for Alzheimer’s disease (AD) have been unclear,
this study investigated the association between ¢SS and clinicoradiological characteristics in patients with cognitive
impairment.

Methods: We studied 347 patients (217 women, 130 men; 74 + 9 years old) and underwent magnetic resonance (MR)
imaging (3 T susceptibility-weighted imaging). We analyzed the association between ¢SS and the topographical
distribution of MBs plus clinical characteristics including types of dementia.

Results: Twelve patients (39%) manifested ¢SS. They were older (p = 0.026) and more often had hypertension (» =
0.038) than did patients without ¢SS. Patients with ¢SS also had strictly lobar MBs significantly more often than did
patients without ¢SS (50.0% vs. 194%, p = 0.020) the occurrence of strictly deep MBs and mixed MBs, however, did
not differ in the two groups. In the multivariate regression analysis for diagnosis of AD, moderate to severe dementia,
1o lacunar infarcts were independently associated with AD. The presence of ¢SS had marginal associations with AD
in simultaneous analyses with strictly lobar MBs or mixed MBs.

Interpretation: ¢SS was associated with a strictly lobar MB location. Furthermore, ¢SS and lobar MBs were similar
nonsignificant diagnostic markers for AD. ¢SS in the general population and temporal trends of cerebral amyloid
angiopathy-related MR findings require additional investigation.
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The comprehensive study of genetics of Parkinson’s disease
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[Purpose] Our group aim to report the prominent features of the patients with PD and
pathogenic mutations, comprising from comprehensive data during our 15 years examinations.
[Method] We enrolled the 1460 patients clinically defined PD to genetic analysis from JUL/1998
to JUN/2013. We assessed SNCA multiplication, parkin, PINK1, LRRK2 as first screening.
Following, we additionally examined the genetic analysis of DJ1, GIGYF2, EIF4G1, ATP13A2,
PLA2G6, VPS35, DCTNI, GBA, and WDR45 by each criteria. Next, we focus on parkin gene
(PARK2) due to high frequency among these genes. We divide them into two groups; (i) the
patients with parkin gene(n=238), (ii) the patients without known genes (n=1118).

[Results] The frequencies of each gene was parkin 69.6% (n=238), GBA 82% (n=28), PINK1
643% (n=22), LRRK2 4.39% (n=15), SNCA multiplication 351% (n=12), and PLA2G6 2.63% (n=
9). The others was very rare under 2% of ATP13A2, VPS35, DCTNI, and WDR45. None of
pathogenic mutations existed in the DJ1, GIGYF2, and EIF4GI. Regarding to the analysis of
parkin, the first symptoms of parkin were gait disturbance, tremor, and akinesia. The initial
symptoms are the appearances of postural disabilities, increasing of deep tendon reflex, gait
disturbance, well response for levodopa, wearing-off, sleep benefit, and dyskinesia at onset (p<
0.05).

[Conclusion] PARKZ is most common gene harboring several types of pathogenic mutations and
rearrangements in our country, especially in young onset PD. The patients can be distinguished
prominent features from typical PD with sporadic form.

0-13-2
A Japanese family of hereditary geniospasm (chin trembling)
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[Background] Geniospasm is characterized by spontaneous intermittent
involuntary quivering or trembling of the chin that is intensified by stress or
anxiety. To date, only about twenty families with geniospasm have been reported.
[Objective] To describe the clinical characteristics of a novel family with
geniospasm.

[Method] We performed history taking and neurological examination on 4
symptomatic members in 4 generations of a Japanese family with geniospasm.
[Result] The proband developed intermittent involuntary trembling in the chin in
early infancy. He was otherwise healthy and neurologically normal. Although the
involuntary movement was disappeared spontaneously at age 8 months, it
recurred at age 21 months. His brother, mother and grandmother also showed an
almost identical involuntary movement; spontaneous and intermittent trembling
in the chin, neonatal or early infant onset, triggered by strong emotion, absent
during sleep. There were some differences in the degree of the trembling among
the affected patients. Spontaneous amelioration with age was not confirmed in the
grandmother. None of the affected patients presented other neurological
disturbances. Botulinum toxin therapy or anticonvulsant drugs have never been
tried.

[Conclusion] To our knowledge, this is the first report describing a Japanese family
with geniospasm. The clinical features of the patients were analogous to those of
previously reported cases.

0-13-3
Clinicogenetic study of beta-propeller protein-associated neurodegeneration
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[Objective] Recently, de novo mutations in WD repeat domain 45 (WDR43) were detected as one of the causal mutations of
ation with brain iron accumulation (NBIA), which is known as beta-propeller protein-associated neurodegeneration (BPAN).
To evaluate the prevalence of the patients with IWDR45 mutations as well as other previously reported genes for NBIA, and to define the
clinical features,
[Methods|We sequenced all protein cording exons and exon/intron boundaries of WDR45 by Sanger method in 28 Japanese patients with
intellectual disability in childhood and young-onset parkinsonism. Additionally, we screened this series for mutations in genes previously
linked to NBIA (PANK2, PLA2G6, C190rf12, COASY and FAZH). We enrolled 98 patients with early onset parkinsonism without
intellectual disability. All patients with WDR45 mutations were clinically examined by neurologists and evaluated by brain MRL
[Results|We detected six heterozygous IWDR4S mutations in 7 femele patients (20%, 7/28).In contrast, pathogenic mutations in other
NBIA genes were not observed among these patients, suggesting WDR45 mutations are most prevalent for NBIA. All patients had
homogeneous clinical features, and brain MRI showed characteristic features of iron accumulation in the substantia nigra, the globus
pallidus, and cerebral peduncles.
[Conclusion|Our data suggest a high frequency of BPAN in the Japanese population. IWDR45 mutations appear to be common among
NBIA and highlight one of the molecular mechanisms of neurodegeneration associated with iron accumulation.
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New gene therapy strategy for neurodegenerative disease with migration of
BMDCs
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[objectives] Bone marrow-derived cells (BMDCs) have migrated into pathological lesion, which were related with the
pathogenesis in neurodegenerative diseases. We investigated whether this phenomenon could be useful for new gene therapy
to target neurological tissues with gene transfer into BMDCs.

[methods] (1) Bone marrow (BM) cells from normal mice were infected with lentiviral vectors expressing YFP driven by EF-1
promoter (LV-BOS-YFP) or CD68 promoter (LV-CD68-YFP). Infected BM cells were transplanted into normal mice. After one
month, leukocytes were collected from recipient mice and were analyzed about the percentage of YEFP positive cells with flow
cytometry. (2) Infected BM cells with LV-BOS-YFP or LV-CD68-YFP were transplanted into ALS (hSOD1(G93A)) mice at the
pre-symptomatic condition and YFP expression were observed in spinal cord of the mice.

[results] YFP positive leukocytes were observed at approximately 10-20% in peripheral blood of wild type recipient mice. YFP
positive BMDCs were observed in spinal cord from ALS mice after BM transplantation with infected BM cells with LV-CD68-
YFP as well as LV-BOS-YFP.

[conclusion] Endogenous physiological function as migration of BMDCs observed at the neurological tissues in
neurodegenerative disease is very useful for new gene therapy with BM cells transferred treatable gene. This strategy are
expected to have the high therapeutic potential that treatable gene expression gradually increases as much as disease
becomes worse because many number of BMDCs migrate into neurological tissues by the development of inflammation.
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[H 9] ganglionic acetylcholine receptor antibody (L T gAChR#L1E) 1& 3 12 autoimmune
autonomic ganglionopathy(JL FAAG) CHtH SN ATATH 275, AAGIZSRIENTEMERNE
ERLERZ ERESNTBY, REARZ NTAEEHTH L. SHNECRERL7:
SLGAChRILIE(a 3, B ABEBIOWESL BRI AT S 2129 5. [iE] 2013-20144F
12 BRHCRIT L 72Hig AChRPUAR EBI6HIIZ D\ CH TR I B HAAER % & 0 72K
SR & MR G 9 A, [# ] AASNIL BI, NMOL #l, %0 3 v #£ 1 B AiE 2 B,
autoimmune/inflammatory syndrome induced by adjuvants(ASIA)after HPV vaccination2
BlCd o7z 6BIHSHN ARMRER % 8%, ZONFILBEIIE R E % 460, #237
JELH, mELE, BIRIBICTH Y, 6BIR2BITADAFE, 3B RABERERE 2 52
7o, AEMREEEEOFE & L CE 2B RRIMEHN 417026l CEMA R ERRIULT %
ROTz FT R ERES/GEICAT, 260 TR NHRERE O T %520 72, BEEMRIE
A TIENMOLFIDACIE &R BEIT R 2 o3, I > 7 % fifT L 72460 Cldmis
B OWEEHLE, BHIHIE L SIS 2 R 72 WIS B L TIRNMOL#/ASIALH
TATHA FRIGHEZ RS, SEMEERIELRTIVIG, NMO1#I/ASIALB/ fENTett
TR LB C I AL B 2 Cl & 3 7. [B 5] g AChRIUABIEBIIX % % BE R HE
KEFO%  OIERITHEMRRE 21 Th { TADARIERLRIBERERE 2 & o diHh
FERERD72. a3, fADF T 1=y M IR REMEEREORE~ — 7 —
Lo TWAWREND S ), RIRAH QMM ETTS 2 FBHER T AP A DIED % A7z
BRI IEHgAChRIT A A MIET 2 BHF A H A L Bbh s, F PRI BV TidgAChR
OWBIFE R - TB Y, SRIEFOERE & PRMREIIEIL TV a T2 80T
2=y MW HEOME L EE 217 .
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B RMGuillain-BarréfE R R DOEEAR &

B EERRSE WAL (i)
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[E19] Guillain-Barréfie i (GBS) DF555#1225%, Miller FisherdE 8 (MFS) T
1314% & ENTW5 %%, Bickerstaffli# /% (BBE) 7 & F MUz MBI #1142
RENTVRG, ST L 1, FEETEGBSTR O BRI % 2 5B ciat L7z,

[lEE] SRRIEEAIA > 7 ) & ¥ FHGRFKEO & > 721500060 % & %12,
Kuitwaard & (JNNP 2009) D5EF&IZ3EDWT, GBSB & 2 OMR O F 55 % i3k L

[#%5] GBS 482961, MFS 744%1, BBE 99%, acute ophthalmoparesis (AO) 90%,
MFS/GBS overlap 58%10 9 £ FF 5§ 1X320E 0 (118G E1461) TH Sz WFEFE
i gefE24.56 (#PH1-87H%) TH Y, FIREBUILEA296, 2053260, 3EH1H)
Gr6SI T ¥ >y — F) T, FHHEMBIILINTH > 7. BRIEHRAE SN 72630
DY — FOBMHE, GBS336I, MFS 2061, MFS/GBS overlap 4/, AO 4%, BBE
1%, acute ataxic neuropathy 161 CTd > 72, JEATEGE EXGERA336] (63%), TH#i
H1061 (19%) TH -7z, FHIHEFIZMFS/GBS overlap 361, GBS 11, BBE 14Tk
AN XD NTIFRZEE P % B L 72, GBS THI%E L MFS/GBS overlap T L 721
B, GBSOHEEIFITENZENDOLY Y — F L K MR RS R % 5130 HifT L,
BRBIIE TN BHLESEMER = 2 — 0/ F —Th o7z, 1gGHGQLb, GTla,
GD1b, GM1b, GDla, GMI1, GalNAc-GDlabtfkaZnZ71%, 62%, 36%, 28%,
26%, 22%, 14% HHNT.

[#aR] FEREONLERAEAGR VIEB b A7 { vy, — T AR % 52
FTREAEG S A SNz, IFREEH % 5L 725610 ) 5, 461 TlgGHIGQLbHUIR A
THY, MFS/GBS overlaph® 3Bl TdH -7z, FHEOIZBWTYH, APEIIEELE T
WS 2~ —h— &R BWRMEATRE SN, 0472 7)Y FHEOME R A H
Thb.
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K3/ F#BHEL 2 EI 2 MZHT Bde novo amyloidosis (EFREFAP) D5t
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[E 0] BFRHERE i SN REER 7 S04 FR) 22 —03F— (FAP) BHEFZ 797 ML LT
R A NI VFBITIR, 3/ - LYEIY MIBET Bde novo amyloidosis(B EEFAP) 7'
ROBETHAH, SAK~E, YEOFI /- LY YLy MBI AREMFAPORIERDR, M7
IO FREBEICOWTHRE L7

[hEE] b J W R 7:0% L, fFC R 3 FBHA T, LB CRBBIEZ 1T T
WAROFI ) - Ly ¥y b (B 6%, ik 5%, TIPSR 539 £ 98%) 120w,
M7 304 FOIRBRR, 7304 FikasIcRR T 2FAPBMAERO A 20w TR L7z
[#8] UBO R/ - LYYy bO) BAKT, 7304 FILEICRET 5 &% 2 5N A KR
BEEQFRAE R ROz, FHMAAOIEREE  TOTHMMIZ55£ 29T, ZIEROFHnIL588 545
Thole, M7 304 FILEICBL Tk, BHHEGEHURICHE SNBEDSS Do 1ot —Hl,
FBHEGEHIEL V) BOTRMOBERKT, 730/ FtEZRELELBEERERL:. BEIE 60
mft (i) < F 3 BFBRGL4Y A CHifT L8 - FRRAERI BV T, Rl
BRBEICHED T 3 04 FiL&Z e Lz, R L2 RIS 4Tk 7 S a4 Mk
BB hoTz,

[438] N 3/ BB HRE AP HEBRSE CRIET A 2 £ 0% {, — MR FAPEL OFIE (30
BURE) L0220 EHMCRIEL, M7 0 FibE, BRERES CRBOEM»SE L Tw
LUREMA DA, ARFFETIX, 7304 FORFORMBIIEL T, | - +REHEERI
HThot:. BUE, FAPEEIIHLT, b7 v AHA LF v RSO R ESEF O A A TET
SNTBY, 4k, ERMEFAPORIETHIC, BHERHAL S OBEMAOHMIEI OV THETT
LULENDB.
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[ : Cramp fasciculation syndrome (CFS)IZ I3 IsaacsIEREH TR ONS L ) vy ) 7 AF x
IVORE L ERA CERPFET 5. BIEHEI IR RIS B 2 REL
AV F v AVEROFHED R TH S, SEICFSEE IZ BV THEBIER TV, By
7 AT R VORE & B L MER & R LT 5.

Jith  CFSEE BV, Mg REHE, #HEMNRE, BEENE (PRI CER) 217o
7o, Bibh% EORRWHREESY B 2 BE VGKCHikR b OHCHEE AT 2 BEXRIL
7o BTN VTR, Ak 0T v AR FE L 7.

M 4% (BPEL%, W3S, 22~555%) OBHETECA ) 7 AT v A VORENDDH SN,
BRI ZA~D4RE.  1BIZIIEIR (C B A ALFHERICEAE L7z, Wi b CRSRmE R
DFRERE Do 72, 4L b T4tk fasciculation % 072, MIZIEFHHET % £ OB
FIEBO S hdorz, BAAIKAE Tl fasciculationd itz JEHE (doublet, triplet), £
TAFk A RO, BWEEHETIE, TEEORSBERSEIC THEE oA, RCEIT
subexcitability DI EAFED btz £F) ¥ TIREWA ) 7 AERIZB A EMEEED
ZALAHEL Tz, KONQ2ISDBIZFHRATIIAN & b R oz,

fham BV A Y T AF Y AVICBT AT — PORMRESRO LN CFSEHEHE L7 2
TS & BRI B BV Aicramp, fasciculation R & % 2 & iz,
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Genome Wide Serum microRNA Identifies Serum Biomarkers for Alzheimer
Disease

Department of Neurology, Qingdao Municipal Hospital, College of Medicine and
Pharmaceutics, Ocean University of China, Shandong, China
OLin Tan, Jin-tai Yu, Lan Tan

Purpose: MicroRNAs (miRNAs) are endogenous small RNAs of 19-25 nucleotides
that post-transcriptionally regulate gene expressions. Research reveal the stably
expressed miRNAs and a great potential as disease fingerprints to diagnosis. To
date, the potential role of serum miRNAs as diagnostic biomarkers for Alzheimer’
s disease (AD) is unclear. Here we investigate the value of serum miRNAs as
biomarkers for the diagnosis of AD. Method: We firstly detected levels of six
candidate miRNAs (miR-9, miR-29a, miR-29b, miR-101, miR-125b, and miR-181c) in
105 probable AD patients and 150 age- and gender-matched normal controls (NCs)
by gqRT-PCR. Next, we applied Next generation sequencing for screening the
genome-wide serum miRNA expression of 50 AD and 50 NCs. Then the detected
serum miRNAs were validated by qRT-PCR in 158 probable AD and 155 NCs.
Results: Abundant miRNA profile was detected in serum. We found both three of
the six candidate miRNAs (miR-9, miR-125b, and miR-181c) were dysregulated in
serum of AD patients compared with NCs. In the genome-wide serum miRNA
expression analysis, six miRNAs (miR-98-5p, miR-885-5p, miR-483-3p, miR-342-3p,
miR-191-5p, and miR-let-7d-5p) were screened to distinguish AD patients from
NCs with high sensitivity and specificity. Among the six miRNAs, miR-342-3p has
the best sensitivity (81.5%) and specificity (70.1%). Meanwhile, a network of
miRNAs and mRNAs of target genes was also predicted. Conclusion: These
findings indicate that specific serum miRNAs could distinguish AD patients from
healthy controls with high sensitivity and specificity.
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Tau accumulation in patients with MAPT gene mutation measured by [11C]PBB3
PET

!Molecular Imaging Center, National Insititute of Radiological Sciences, “Neurology
Chiba Clinic, *Department of Molecular Genetics, Brain Research Institute, Niigata
University, *Mayo Clinic, Jacksonville, *Department of Neurology, Chiba University
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[H#] Frontotemporal dementia with parkinsonism linked to chromosome 17 (FTDP-17 ) microtuble -associated protein tau
(MAPT) BEFERERIC B AR5 7 HEOMi% 5 TPETTHNS. [WE] RB6EORTHRAEREL, RIGW
BERLBOIEREA GERD, 68 RRALED =% AR B L, NIIKERF BOMRLMN (ER2) 5L 0E
TERTNIOKER ARSI (EID) Tha. BEET ¥ 74 7260 (53138, HIEL2M, LML) 2fe L,
LR L IERIFRORIOGWE R H0fE RS L UNZOKERE b OEFIOMRAI B\ CPBBIDE LR 2 7o 12, ]
594 3= v 7HITHAICIPBBI #12 mCif sk L. Siemens ECAT EXACT HR+ scannert CT05 M C257 b — A
R L7 [CIPBBIEHENA A HIGHD A A= RIEKL, MK i e LR L MR EO) (SUVR)
Fkor:. Automated anatomic atlas (AAL) ORMELHEE (VOD) 2F%ELL. FRICTIOA A A=YV THITHA
[CPB A 0mCiRgHRAE L, SUVRIE % PEpi L TH sof ¥ g (Ap) BrgfiesEL . [ PB (A)
3B & CRFEIBOCRIETH o2, ERLBLU2TH, MRICTHEE, HhlmdozErasnr, EH3
THMEENNADIBE0RG R0, 03N T CIPBB OSUVREEI THEEIPBBIOEVERIALAL,
VOLRHTTIE, WL, 5, BREICB TER CREME L L TPPBIERA R BIAR ST, RIGWS & OF
N2TOKE R % fo M OPBBINE R TIE, ZNZNOERTEMOSH S ¥ 7H7E (ghost tangle, colled body, I
HREAL L) ORTiRALIL, [3R] ['CPBBPETIZT, MAPTRETERENN 7 B0 ¥ BEHH RS
ZERTELLELIE
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Amyloid imaging of dementia using the radioligand 18F-AV45 (Florbetapir F 18)

Division of Neurology and Gerotology, Department of Internal Medicine, Iwate
Medical University, “Cyclotron Reseach Center Iwate Medical Umversity.
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Kazunori Terasaki®, Kohichiro Sera?, Yasuo Terayama

[H9] WNICER L7227 204 Fodliil%8F-AV45 (Florbetapir) % I\,
Positron emission tomography (PET) TiFfilliL, Alzheimeri% (AD), #RJEEEHMI
FERERE 2 (amnestic MCI), 1EHRHEE (HC), RiSMBHZERIE2AE (FTLD) (28 L
HEME 217, 20N, BRICo MR 5. [HiE] H5iE, AD 2561 (9
5513). MCI 156) (57). HC 861 (53). FTLD 116] (58). “F-AV45% &
370MBq % & k¥%5- L, PET (SHIMADZU#) |2 X v %, BI.CHHEIEE pidELE,
GHTHZE, MIUHZE, MRIHIEO KB E B L OVNMICEE L, $%5-8505 72 5605 T
DN Z R IE & L 72 & BB AL O standardized uptake value ratio (SUVR) % 4§52
& L7z BIEBIBER B & OB KM B M COSUVRIEIZ D W THREEHEIYIC Tl
F L7z, ¥$72ADEMCIIZB T apolipoproteinE 4(Apoe ¢ DA 2 X 5 &Kk
BEOSUVRIEDARE 2D AT L7z, [#i#] 1) ADTIEABR B OSUVRAYR
L7 <, MCHZADEHCOHFRMETH 72, —HFTLDIXKMETH > 72, 2) KHf
EHMEMIITT I 04 FEBICEBREI R D o728, ADDIMHI T
REHETH 72 3) ADEMCHIZB VT Apoe ¢ 40 HETSUVRICAH B 21T %
Motz @] 7384 FA A=Y 0 VRSN ENT 22 6T, #
JEVERBOEIICERNTH 5. METELEOMAANDTRERREDITA S
probek LTHHTH Y, Sikidcutoffflize &2 PhoE L, MEE - JRRE L Sitaty
ICHMEE S HITHE LT LESH %,
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Curcumin derivative, Shiga-Y5, shows therapeutic effect in Alzheimer model
mice
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Aim: Recent experiments suggest favorable effects of curcumin and its derivatives on preventing or treating
Alzheimer's disease (AD) pathology. The aim of this study is to investigate the effects of curcumin and two
novel curcumin derivatives, Shiga-Y5 (F-methyl-curcumin-1) and Shiga-Y6 (F-methyl-curcumin-2) on AD
pathology in APPswe/PSIdE9 double transgenic mice (APP/PSI mice).

Methods: Thirty six model mice and 12 wild mice were used. APP/PS] mice were divided into four groups;
control diet, curcumin, Shiga-Y5 or Shiga-Y6 group. At 9 months of age, mice were fed with a standard chow
diet (AIN-93M) with or without curcumin, Shiga-Y5, or Shiga-Y6 (500 ppm which is equivalent to-1.25 mg/day
or 83 mg/kg body weight) for 6 months. Behavioral tests were conducted from 145 months of age, and mice
were sacrificed at 15 months of age for pathological analyses. All experimental procedures in this study were
approved by the Animal Care and Use Committee of our hospital.

Results: In the Morris water maze test, Shiga-Y5 showed a significant improvement on cognitive function
compared to control group (p < 0.05). But no effect was detected in APP/PSI mice treated with curcumin or
Shiga-Y6. In addition, Shiga-Y5 treatment reduced ff-amyloid peptide (A f) deposition and glial cell activity (p
< 0.05).

Conclusion: Shiga-Y5 treatment inhibited the cognitive deficits in APP/PS1 mice and reduced A # deposition
and glial cell activity. Shiga-Y5 may be a useful candidate for preventing AD.

0-16-1
Concordance and discordance between functional networks and epileptic
networks

Department of Neurology, Neurological Institute, Graduate School of Medical
Sciences, Kyushu University ) L R
(OTaira Uehara, Mitsunori Shimmura, Hiroshi Shigeto, Jun-ichi Kira

Purpose: Relationship between functional networks and epileptic networks
remains unclear. Recent studies have revealed that the human brain is composed
of several widely distributed large-scale functional networks (LSFN). Similarly,
seizure propagation zones are often widely distributed in distant regions.
Therefore, we compare the extent of LSFN with propagation pathways of ictal
discharge by using resting-state functional connectivity (RSFC) analysis. RSFC is
a hallmark of LSFN, and can be detected by both functional MRI and
electrocorticography (ECoG). Methods: We analyzed ECoG data from seven
patients with intractable focal epilepsy. All patients showed early seizure
propagation to distant regions. We calculated RSFC based on ECoG gamma band
power (ECoG-RSFC) to estimate whether seizure onset zone (SOZ) and early
propagation zone (EPZ) are functionally connected. We also referenced a large
RSFC MRI database of healthy subjects and estimated RSFC patterns of the
locations corresponding to SOZ/EPZ. Results: All patients showed strong ECoG-
RSFC between SOZ (or regions adjacent to SOZ) and EPZ. In 5 patients, SOZ and
EPZ demonstrated very similar RSFC patterns in MRI database, and each pattern
was overlapped with one of the known LSFN. Conclusion: SOZ and EPZ belonged
to the same LSFN in majority of patients, suggesting that some epileptic activity
propagates along LSFN. In 2/7 patients, SOZ and EPZ were functionally
connected, but similar patterns were not detected in normal subjects’ database.
This indicated that the epileptic activity may distort the brain network.
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Functional mapping of praxis network: Electrical cortical stimulation study

! Department of Neurology, Kyoto University Graduate School of Medicine,
2Department of Epilepsy, Movement Disorders and Physiology, Kyoto University
Graduate School of Medicine, *Department of Neurosurgery, Kyoto University
Graduate School of Medicine, “Department of Neurosurgery, Sapporo Medical
University
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Clinical conundrum of medically intractable seizures - A prospective study

!Institute of Neurology, Madras Medical College, *The TamilNadu Dr. MGR
Medical University, RMB Neuro Care Centre

OBhoopathy Rangappan Munirathinam', Amarnath Chellathurai®,
Vignesh S, Arthy Bhoo Zpathy3 Bhanu Kesavamoorthyl,

Srinivasan V Avathvadi

AIM:To study the clinical conundrum of medically intractable seizures METHOD:In this
prospective study of 3220 epileptic patients in our epilepsy clinic (2012 and 2014),379 had
intractable seizures. Detailed clinical history, Seizure types, EEG, CT, MRI brain and
neuropsychological assessmentwere done. RESULTS: The mean age of onset was <5 years
for  Polymicrogyrialissencephaly, ~Dysembryonic ~ Neuroepithelial ~ Tumor and
Hemimegalencephaly. MCD of hippocampus,Focal Cortical Dysplasia and Nodular
Heterotopia showed average age of onset between 19 to 30 years. MCD was confirmed in
1345% (N=51). Most commontype of MCDs were MCD of hippocampus -54.90% (N=28),
FCD - 2352% (N=12), NH- 7.84% (N=4), PMG -5.89 % (N=3), Lissencephaly-3.92% (N=2),
DNET- 1.9%(N=1), HM-1.9%(N=1). MCD group were often associated with dual or multiple
pathologies (294%, N=15), febrile seizure (17.64%, N=9), family history (5.88%, N=3),
neurocutaneous markers (9.8%, N=5), seizure semiology change (62.74%, N=32) and
clustering (58.83%, N=30). Seizure types were heterogeneous. High association of complex
partial seizure (62.74%, N=32) was noted with MCD group. Mean IQ Scores showed Sub
average intelligence in FCD of hippocampus, Mild mental retardation in NH, PMG, and
moderate mental retardation in lissencephaly. EEG was abnormal in 64.70% (N=33) in
patients with MCD.CONCLUSION: We conclude that MCD is one of the important causes
of intractable seizures. CPS type had a strong correlation to isolated MCD of hippocampus.
MCD of hippocampus can occur in isolation or in association with the other forms of MCDs.

O-16-4
Characteristic p57/Kip2 Expression in Balloon Cells in Focal Cortical Dysplasia
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(OTadashi K1mura Hiroshi Masuda Shigeki Kameyama Yuko Saito®, Kenji Sugai®, ;
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Balloon cells are a pathognomonic cellular feature of various cortical malformations, including focal cortical
dysplasia type IIb (FCD IIb), cortical tubers of tuberous sclerosis (TSC) and hemimegalencephaly (HME). In
the present study, we investigated the immunohistochemical expression of p57/Kip2, a member of the
Cip/Kip family of cyclin-dependent kinase inhibitory proteins, in balloon cells in surgical specimens taken
from 26, 17, and 6 patients with FCD I, TSC, and HME, respectively. Characteristic dot-like reactivity with a
faint, intense, reticular, and process-like pattern was confined to the proximal portion of the cytoplasmic
processes of the cells. Immunoelectron microscopy revealed the p57/Kip2 reactivity on intermediate
filaments in the proximal portion of the processes. The immunohistochemical profile appeared similar to that
of CD34; however, a double immunofluorescence study demonstrated that no cells showed reactivity for both
pb7/Kip2 and CD34. The frequencies of the p57/Kip2-positive cells in FCD IIb and HME were significantly
higher than those in TSC, suggesting that the balloon cells may be heterogeneous. These findings suggest
some functional significance of the protein on the cytoplasmic processes of balloon cells, and appear consistent
with the notion that the cells are abnormally differentiated progenitor cells.
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Loss of FUS affects adult neurogenesis by modulating Tau isoforms

!Department of Neurology, Nagoya University Graduate School of Medicine,
“Department of Brain Development and Neural Regeneration, Tokyo
Metropolitan Institute of Medical Science, °Aichi Medical University, School of
Medicine, Department of Neurology

(OShinsuke IShlgakI Yusuke Fujioka!, Daiyu Honda Satoshi Yokoi?,
Yohei Okada Haruo Okado®, Hirohisa Watanabe', Masahisa Katsuno!,
Gen Sobue?

Aim: To clarify the regulation of hippocampal adult neurogenesis by FUS. Methods:
We generated hippocampus specific FUS-knockdown mice by injecting AAV
expressing shRNA against FUS. The mice exhibited abnormal behaviors including
aberrant anxiety, disinhibition, and hyper activity which mimicked FTLD-like
behavioral impairments. Using this mouse model, we investigated the effect of FUS-
silencing and subsequent change of Tau isoform ratio on adult neurogenesis in the
hippocampus. Results: We observed a decrease of doublecortin (DCX) -positive
neurons and at subgranular zone (SGZ) in the hippocampus in FUS knock-down mice.
The BrdU-incorporation assay revealed that decreased number of Brd-U positive cells
at SGZ in FUS knock-down mice. These aberrant adult neurogenesis caused by FUS-
silencing was rescued by co-silencing of 4-repeat Tau (RD4). Next, we investigated
whether the suppressive effect of a FUS-silencing on adult neurogenesis was cell-
autonomous using a neurosphere formation assay and found that FUS-silencing
negatively affects the proliferation of neuronal progenitors via increase of RD4 in a
cell-autonomous fashion. Conclusion: Our findings suggest a pathophysiological link
between FUS and Tau in ALS/FTLD through the regulation of RD4/RD3 isoforms
accompanied with altered adult neurogenesis.

0-17-2
Effect of dietary conditions in Drosophila models of neurodegenerative diseases

Dept of Degenerative Neurological Diseases, National Institute of Neuroscience,
NCNP

OMari Suzuki, Anne-marie Neumann, Yuji Saitoh, Nobuhiro Fujikake,
Keiji Wada, Yoshitaka Nagai

[Objective] Neurodegenerative diseases are considered to share a common
molecular pathogenesis which involves protein misfolding and aggregation.
Recently, increasing evidence suggests a relationship between metabolic
syndrome and Alzheimer’'s disease. The purpose of this study is to explore
whether the protein misfolding-related neurodegeneration is generally influenced
by nutritional conditions and to examine underlying molecular mechanisms.
[Methods] Disease model flies expressing Abeta, tau, alpha-synuclein, MJD, TDP-
43 and FUS protein were fed a high-nutrient diet or a nutrient-restricted diet, and
compound eye degeneration was evaluated for screening. The effect of diet on
locomotor ability and lifespan was further analyzed in the selected model flies, and
protein aggregation was examined by immunohistochemistry and
immunoblotting. [Results] Nutrient-restricted diet improved compound eye
degeneration of alpha-synuclein, MJD- and TDP-43-expressing flies, while it
exacerbated that of tau- and FUS-expressing flies. The nutrient-restricted diet
also improved locomotor dysfunction and shortened lifespan of the MJD- and
TDP-43-expressing flies, which is accompanied by reduced accumulation of MJD
protein inclusion bodies and high-molecular-weight oligomeric TDP-43 protein.
[Conclusion] The effect of nutritional condition is not commonly shared among the
neurodegenerative disease model flies. The nutrient-restricted diet improved
MJD- and TDP-43-induced neurodegeneration through suppression of the
misfolded and aggregated protein accumulation in the host tissues.

0-17-3
Loss of FUS causes a decrease in brain volume accompanied with neuronal loss

! Department of Neurology, Nagoya University Graduate School of Medicine,
’Department of Brain Development and Neural Regeneration, Tokyo
Metropolitan Institute of Medical Science

OYusuke Fujioka®, Shinsuke Ishigaki!, Satoshi Yokoi', Daiyu Honda',
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Background

FUS is a causative gene for familial ALS and FTLD. FUS agaregates are recognized as a pathological hall mark of both familial and sporadic ALS/FTLD. In
ALS/FTLD, distinct atrophies are the major characteristics in the lesion with FUS pathology.

Aim

To determine whether FUS knock down causes neuronal loss and brain atrophy by using a FUS knock-down mouse model established by injecting adeno-associated
virus (AAV) encoding shRNA against FUS into the bilateral hippocampus, which exhibited FTLD-ike behavioral impairments

Methods

We imected AAV encoding shRNA against FUS (shFUS) and control shCont) to the bilateral hippocampus of C57/BL6 mice at the age of 6 weeks. The size of
hippocampus was measured at 6month, 12month and 18:month of postinjection by 30T MRL Immunohistochemical analysis wes lso performed to velidate the
resuls of imaging study.

Results

We observed a significant decrease in hippocampal volume in shFUS mice at 18 months of post-njection compared to shCont, whereas no apparent difference was
observed until 12 months of post-njection. Marked hippocampal atrophy accompanied with neuronal loss and subsequent enlargement of the lateral ventricles were
observed in ShFUS mice at 18 months of post-injection, whereas histology was almost intact at 12 months of post-njection.

Conelusion

"The loss of FUS leads to brain atrophy accompanied with neuronal loss in an age-dependent mamner. Taken together with their behavioral impairments, our FUS
knock-down animals mimic the phenotypes of FTLD.
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Interaction of TDP-43 with NF-kB in MCI with Episodic Memory Deficits

! Department of Neurology, Graduate School of Medicine, Dentistry and
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University, Québec, QC, Canada, *Rush Alzheimer's Disease Center, Rush
University Medical Center, Chicago, Illinois, USA
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David A. Bennett!, Frederic Calon®, Jean-pierre Julien?, KOJI Abe!

Introduction: Transactive response DNA binding protein 43 (TDP-43) is detected in pathological
inclusions in many cases of Alzheimer's disease (AD) and mild cognitive impairment (MCI), but its
pathological role in AD and MCI remains unknown. TDP-43 was reported to contribute to
pathogenesis in amyotrophic lateral sclerosis through its interaction with p65 nuclear factor x B (NF-
k B) resulting in abnormal hyperactivation of this signaling pathway.

Methods: Hence, we investigated the interaction of TDP-43 with p65 in the temporal cortex of subjects
with a clinical diagnosis of MCI (n = 12) or AD (n = 12) as well as of age-matched controls with no
cognitive impairment (NCL n = 12).

Results: Immunoprecipitation and immunofluorescence approaches revealed a robust interaction of
TDP-43 with p65 in the nucleus of temporal lobe neurons in four individuals with MCI (named MCl-p).
The analysis of cognitive performance tests showed that MCI-p individuals presented intermediate
deficits of global cognition and episodic memory between those of AD cases and of NCI cases.
Conclusion: From these results, we propose that enhanced NF- x B activation due to TDP-43 and p65
interaction may contribute to neuronal dysfunction in MCI individuals with episodic memory deficits.

0-18-1
Immunohistochemical analysis of ErbB4 in sporadic ALS patients

! Department of Neurology, National Center Hospital, National Center of
Neurology and Psychiatry, 2 Department of Laboratory Medicine, National
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[OBJECTIVE] ERBB4 was recently identified as a novel causative gene for familial ALS (ALS19). No
immunohistochemical analysis (IHC) of ErbB4 has been reported on sporadic ALS (SALS) patients. This study
alms to investigate the relevance of ErbB4 to the pathogenesis of SALS. [METHODS] Autopsy specimen from
16 SALS patients, 14 normal subjects, and 2 patients with spinobulbar muscular atrophy (SBMA) were
subjected to IHC using an anti-ErbB4 polyclonal antibody sc-285 (Santa Cruz Biotechnology). [RESULTS] In
the spinal cord from normal subjects, ErbB4 immunoreactivity (IR) was specifically observed in the cytoplasm
of motor neurons. In SALS patients, striking variability of IR was noted: motor neurons with enhanced or
profoundly reduced IR were juxtaposed. Conversely, IR was uniformly observed in the cytoplasm of neurons
in Onuf's nuclei or oculomotor nuclei. Subcellular localization was altered in some of the residual motor
neurons including localization in nuclei, axons or proximal dendrites. Spheroids were intensely
immunostained. IR was also detected in glial cells in the anterior horn or the lateral column. In the advanced
stage, the majority of residual spinal motor neurons displayed loss of IR. In contrast, in SBMA patients,
residual spinal motor neurons exhibited normal IR patterns. [CONCLUSIONS] This study demonstrated the
aberrant expression of ErbB4 in SALS patients, raising the possibility that ErbB4 is relevant to the
pathogenesis of SALS. THC in SBMA did not support the idea that the observation is a non-specific
phenomenon following motor neuron dysfunction.

0-182
Matrin3 is a component of neuronal cytoplasmic inclusion of motor neuron in
SALS

Department of Neurology and Stroke Medicine, Yokohama City University
(OMikiko Tada, Hiroshi Doi, Shigeru Koyano, Fumiaki Tanaka

Objectives Mutations in the MA 7R3 have been identified as a cause of familial
amyotrophic lateral sclerosis. The purpose of this study is to elucidate the
involvement of matrin 3 in sporadic amyotrophic lateral sclerosis (SALS)
pathology. Methods We analyzed the brains and the spinal cords from ten SALS
and five control autopsied cases. For immunohistochemical analysis, we used anti-
ubiquitin (Ub) antibody, anti-phosphorylated TDP-43 (pTDP-43) antibody and anti-
matrin 3 (MATR3) antibody. Results All SALS cases showed Ub-positive and
pTDP-43-positive neuronal cytoplasmic inclusions (NCIs) in the anterior horn cells
of the lumbar spinal cord. We observed MATR3-positive NCIs in six out of ten
SALS cases. None of Ub-, pTDP-43- or MATR3-positive NCIs were seen in control
cases. A part of Ub-and TDP-43-positive NCIs were double-labeled by MATRS,
but no MATR3-positive and pTDP-43-negative NCIs were observed. In cases with
MATR3-positive NCIs, we could not detect Ub-positive granular NCIs in
cerebellum, which were reported as the specific finding of the ALS cases with
C9orf72 hexanucleotide-repeat expansion. Discussion In the previous report,
MATR3-positive NCIs were detected only in the ALS cases with C9orf72
mutation. On the other hand, we detected MATR3-positive NCIs in more than half
of SALS cases. We also showed co-localization of MATR3 and pTDP-43. Our
results indicated the broader involvement of MATR3 in ALS pathology.
Conclusion Matrin3 is one of the components of NCIs of motor neuron in SALS.
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Nuclear translocation of cytoplasmic 1C2 and TDP-43 in anterior horn of SCA2

Dept. of Neurology and Stroke Medicine, Yokohama City University Graduate School
of Medicine, “Dept. of Pathology, Kanagawa Rehabilitation Center, °Laboratory of
Structural Neuropathology Tokyo Metropohtan Institute of Medical Smence
OShigeru Koyano Saburo Yaglshlta Mikiko Sugiyama?,

Toshiki Uchihara®, Fumiaki Tanaka'

Back Ground:SCAZ2 is one of the polyglutamine diseases, caused by the toxic effects triggered by an
expanded polyglutamine within ataxin-2, resulting in neurodegeneration in cerebellum, brain stem and
spinal cord. SCA2 have been reported to exhibit a phenotype combining cerebellar symptoms and
upper and lower motor neuron semiology mimicking amyotrophic lateral sclerosis.

Objectives:We examined neuropathological findings of the anterior horn in SCA2 to investigate the
protein components of polyglutamine aggregates and evaluate the subcellular distribution of
pathologically altered proteins.

Materials & Methods:Genetic analysis confirmed the clinical diagnosis in all of the three SCA2 patients
by demonstrating the expanded CAG repeat sequences in the mutated SCA2 alleles. Brain tissues of
three SCA2 patients from unrelated families were obtained postmortem. Immunohistochemistry was
performed using antibodies against 1C2 and TDP-43.

Results:Interestingly,the cytopathology of the anterior horn in SCA2 was classified into three types by
immunostaining. These types are as follows; type A: cytoplasmic staining of 1C2 and nuclear staining of
TDP-43, type B: co-localized nuclear staining of 1C2 and TDP-43 with NlIs, type C: cytoplasmic staining
of TDP-43 and nuclear staining of 1C2.

Conclusion:Sequential alternation of nuclear translocation patterns of 1C2 and TDP-43 in anterior horn,
ie; from type A to B, and from type B to C, observed in this study, strongly suggests that TDP-43
might play a role in motor neuron pathogenesis of SCAZ2.
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Clinicopathologic study of autopsied familial ALS cases with optineurin mutation

! Department of Neurology, Wakayama Medical University, > Department of
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Aim: Optineurin (OPTN) was reported as a causative gene in familial amyotrophic lateral sclerosis (FALS). Here we
report clinicopathological features of ALS cases with mutations of OPTN. Methods and clinical features: Case 1; A
66-year-old woman noticed right arm weakness followed by weakness in extremities and died of pneumonia at age 76.
Case 2; A 52-year-old woman developed dysphagia followed by weakness in extremities and died of respiratory failure
at age 61. Case 3; A 64-vear-old woman showed right arm weakness followed by weakness in extremities and resting
tremor and died of heart failure at age 81. All cases were characterized with dementia and dystonic finger deformity.
We performed genetic analysis of OPTN and neuropathological examinations. Result: Case 1 (heterozygous E478G
mutation); There were motor neuron degeneration, TDP-43-positive neuronal cytoplasmic inclusions (NCIs) in the
motor neurons, and neurofibllirary tangles (NFTs) in the hippocampus. Case 2 (homozygous Q398X mutation); There
were degeneration in motor neurons, the basal ganglia, and the substantia nigra (SN), and pTDP-43-positive NCIs
throughout the nervous system. Case 3 (heterozygous E478G mutation); There were mild motor neuron
degeneration, depigmentation of SN, pTDP-43-positive NCIs, AT8-potitive NFTs, and « -synuclein-positive Lewy
bodies in the brainstem. Conclusion: OPTN was discerned as an autophagy receptor in selective autophagy. Our
results support the idea that mutant OPTN would cause abnormal accumulation of TDP-43, tau, and a -synuclein
through dysfunction of selective autophagy.

0-19-1
Multiple therapeutic effects of progranulin on experimental ischemic stroke
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Introduction; In central nervous system, a growth factor progranulin (PGRN) is considered to play crucial roles in
maintaining physiological functions, and mutations in PGRN gene cause TDP43-positive frontotemporal lobar
degeneration. Methods; We determined the temporal changes of expression and localization of PGRN after ischemia
as well as therapeutic effects of PGRN on ischemic brain injury (all N>>5). Results; We demonstrated a dynamic
change of PGRN expression in ischemic Sprague-Dawley rats, including increased levels of PGRN expression in
microglia within the ischemic core, and those in survived neurons as well as induction of PGRN expression in
endothelial cells within the ischemic penumbra. We observed that PGRN could protect against acute focal cerebral
ischemia by variety of mechanisms including via attenuation of blood-brain barrier disruption via vascular endothelial
growth factor, suppression of neuroinflammation via anti-inflammatory interleukin-10 in microglia, and
neuroprotection in part by inhibition of cytoplasmic redistribution of TDP-43 using PGRN knock-out mice. Finally, we
demonstrated the therapeutic potential of PGRN against acute focal cerebral ischemia using a rat autologous
thromboembolic model with delayed tissue plasminogen activator treatment. Intravenously administered
recombinant PGRN significantly reduced volumes of cerebral infarct and edema, suppressed hemorrhagic
transformation, and improved motor outcome.

Conclusions; PGRN may be a novel therapeutic target that provides vascular protection, anti-neuroinflammation, and
neuroprotection.
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Therapeutic time window on transplant auto-mononuclear cells into stroke mice
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[Purpose]

Endothelial Progenitor Cell (EPC) was reported to enhance repairing and regenerating neurovascular units. So far many papers have
reported repairing and regenerating experiments using EPCs derived from bone marrow, spleen, or peripheral blood. However, the
results were not always satisfied. Recently, we succeeded to get mononuclear cells (MNCs) including higher grade quality EPCs using a
novel colony assay system which we have developed (Masuda H, et al, 2011). In the present study, we used this novel EPC colony assay
system, and evaluated EPC effects on ischemic stroke model in mice

|Methods|

We made 69 ischemic stroke model mice (10 weeks male C57BL/6 mice) with permanent middle cerebral artery occlusion (MCAOQ). We
Injected PBS as control (n=23), MNCs from peripheral blood (n=22), or cultured MNCs (n=24) into external carotid artery at each 1 day, 3
days, 5 days, and 7 days after MCAO. At 3 weeks after MCAO, we took the brains and investigated time-Japse physiological parameters
Including cerebral blood flow and immunohistochemistry against some anti-vasculogenetic factor antibodies.

[Results]

Inthe stroke model mice at 1 day and 3 days MNCs injections after MCAQ), the stroke volume was decreased: however, the positive cells
were increased with immunochemistry of IL10. The cerebral blood blow tended to increase on all stroke mice models.

|Conclusions|

Those results indicate that the mice's MNCs including EPCs could promote repairing and regenerating neurovascular units after
ischemic stroke, and the better MNCs injection timings might be 1 day and 3 days after MCAO.

0-19-3
Impact of antithrombotic therapy on intracerebral hemorrhage onset after stroke
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Background and purpose: Antithrombotic therapy carries a certain risk of bleeding events. We therefore investigated the
incidence of intracerebral hemorrhage (IH) in patients taking antithrombotic agents for secondary prevention.

Methods: We examined 6,769 ischemic stroke patients (4073 males; mean age, 72 £ 12 years) registered in the Fukuoka
Stroke Registry (FSR) from June 2007 to May 2013, Clinical characteristics and kinds of antithrombotic agents being
administered at discharge were assessed, and the clinical course of all patients was followed. Patients were classified into the
following three groups according to antithrombotic treatment: Group [ antiplatelet agent (67%); Group 1T, anticoagulant (25%);
and Group I11, anticoagulant plus antiplatelet group (8%). We assessed cumulative risks of IH using the Kaplan-Meier method,
and calculated hazard ratios (HRs) and 95% confidence intervals (Cls) using Cox proportional hazards modeling.

Results: In total, 111 patients (1.6%) suffered IH during follow-up (878 + 598 days). The Kaplan-Meier method revealed that
cumulative recurrence rates of IH in the three groups differed significantly (['vs. IL, p= 001 Tvs. IIL p= 0008, by log-rank test).
On Cox proportional analysis with adjustments for multiple confounding factors, IT (HR 1.74, 95%CL 1.12-265, p = 0.014) and I1T
(HR 201, 95%CL: 1L08-350, p = 003) groups were at greater risk of IH compared with Group [

Conclusions: In stroke patients who take an anticoagulant plus antiplatelet agent for secondary prevention, the risk of IH is
increased significantly.

0-19-4
Gut microbiota in patients with ischemic stroke

R G KA 4 R IFOR R BE RN, PR SARBE E
MRS RFREERH 7031 4 7 4 7 AR, ke s
AR 2T

Otligk— e, HpsER, Jﬂﬂlﬂ] PEBEEIS, LR, B A,
FORERLY, bR WUR S REMEE

Background: Systemic inflammation is associated with an increased risk of stroke. However, little is
known about the cause of systemic inflammation in stroke patients. It has been recently reported that
gut dysbiota is associated with obesity, type 2 diabetes and systemic inflammation. We therefore
investigated whether the composition of gut microbiota is altered in patients with ischemic stroke.
Methods: We investigated the bacteria counts and short chain fatty acid levels in feces, and serum
inflammatory cytokines in 25 patients with acute ischemic stroke and in 23 control subjects.
Results: The counts of the Atopobium cluster were significantly higher, while those of L. sakei
subgroup were significantly lower in fecal samples of stroke patients than in the control subjects. The
fecal concentrations of total organic acids and acetic acids were significantly lower in stroke patients
than in the control subjects. Frequency of detection of isovaleric acid and concentrations of valeric acid
were significantly higher in stroke patients than in the control subjects. The concentration of serum
interleukin-6 was significantly higher in stroke patients than in the control subjects.

Conclusions: Our study showed alteration of gut microbiota composition and increased systemic
inflammation in patients with ischemic stroke. Further studies are needed to elucidate the mechanisms
of ischemic stroke by gut dysbiosis.
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Association of CSF Levels of LOTUS with Disease Activity in Multiple Sclerosis
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OKeita Takahashi'?, Yuji Kurihara®, Yume Suzuki!, Yoshio Goshima®,
Kohtaro Takei?, Fumiaki Tanaka

Objective

Although multiple sclerosis (MS) s generally considered an autoimmune demyelinating disorder, axonal degeneration through Nogo receptor-1 (NgR-1) signaling
‘was recently recognized as an important pathological feature. Qur previous identification of lateral olfactory tract usher substance (LOTUS), an endogenous NgR-l
antagonist, prompted us to analyze the relationship between LOTUS levels of cerebrospinal fluid (CSF) and the clinical course of MS.

Methods

CSF samples were obtained from normal controls (NCs; 1=27) and patients with MS (n=62) amyotrophic laterel sclerosis (1=22), and multiple system atrophy (n=10)
Patients with MS were divided into relapsing-remitting MS (RRMS) and secondary progressive MS (SPMS).Patients with RRMS were further divided into relapse
and remission groups. The LOTUS concentration in CSF was quantitatively detected by immunoblotting using a specific LOTUS antibody.

Results

The LOTUS concentration (meanSD, yg/dL) in the relapse group of RRMS (93236 was lower than that of NCs (19247, P<0001) whereas the level in the
remission group of RRMS (196 % 58) was similer to that of NCs. The LOTUS concentration in SPAS (67 % 1) was lower than that of NCs and the remission group of
RRMS. The LOTUS levels in other neurodegenerative diseases were normal

Conclusions

Variations in LOTUS were correlated with disease activity in MS. Therefore, LOTUS concentration may be useful zs a possible biomarker for MS. Low LOTUS
concentrations may be possily involved in NgR-1 signaling which may induce axonal degeneration in the relapse phase of RRMS and MS.
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Genetic factors associated with phenotypes of multiple sclerosis in Japanese
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Medicine, Kurume University, * The Japan Multiple Sclerosis Genetics
Consortium
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The Japan Multiple Sclerosis Genetics Consortium?

Aim: To clarify genetic factors which are associated with clinical phenotypes of multiple sclerosis (MS) in the
Japanese population.

Methods: Genome-wide 600,000 SNPs were genotyped in Japanese MS patients. The association of SNP with
MS phenotypes was tested by using linear regression analysis or Cochran-Armitage trend test. The age of
onset, MS Severity Score (MSSS) calculated from the disease duration and the Kurtzke's Expanded Disability
Status Scale (EDSS) score, the positivity of oligoclonal IgG bands (OCB), and the fulfillment of the Barkhof's
MRI criteria for MS were included in the clinical phenotypes. The MS genetic burden (MSGB) score was
calculated in each individual based on the established risk SNPs outside the major histocompatibility complex
(MHC) region for European descent MS and the correlation with the phenotypes were analyzed.

Results: 553 cases were available for the analyses. rs7679359 in chromosome 4 was significantly associated
with the age of onset (p = 47 X 109). Several SNPs in the MHC region were also associated with the
positivity of OCB. SNP rs16987159 was associated with MSSS, though the p value was not genome-wide
significant (p = 86 X 107). MSGB score was weakly correlated with MSSS (p = 0086, p = 0.049) and higher
in patients with OCB or brain lesions fulfilling the Barkhof's criteria than in patients without such phenotypes
(p = 0.048 and 0.00049).

Conclusions: Some SNPs were associated with clinical phenotypes of MS. MSGB calculated from the risk
SNPs for European MS was correlated with OCB positivity and multiple brain lesions.
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The investigation of Sema4A as a biomarker for treatment selection for MS
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BACKGROUNDS: Although interferon-beta (IFN- §) is the first-line therapy in relapsing-remitting multiple sclerosis (RRMS),
one-third of patients do not respond to IFN- f therapy. We previously reported that immune semaphorin SemadA s increased
in the sera of MS patients and those with high Sema4A do not respond well to IFN-f therapy. We also reported SemadA
inhibited the therapeutic effect of IFN-§ in experimental autoimmune encephalomyelitis (EAE).

OBJECTIVE: The purpose of this study is to establish clinical significance of SemadA as a biomarker.

METHODS: The subjects for this investigation were 54 patients with MS in our hospital and 71 patients with MS in other
hospitals. We examined the serum SemadA levels by a sandwich ELISA. We analyzed the association between SemadA and
clinical course. Correlation between SemadA levels and efficacy of IFN-§ or fingolimod was analyzed using sample of our
facility.

RESULTS: The serum SemadA titer was 3871 £6767 U/ml in patients of our hospital and 2343 %4464 IU/ml in patients of
other hospitals. Serum Sema4A were elevated in about one fourth in both our hospital and other hospitals. The patients with
high SemadA tended to have earlier onset than those with low SemadA. The ratio of patients who changed other DMD from
IFN-f was higher in high Sema4A group than low SemadA group. Although fingolimod inhibited the relapse in both high
SemadA group and low SemadA group, high SemadA group were more likely to relapse than low SemadA.
CONCLUSIONS: These data indicates that SemadA is a biomarker for treatment selection of MS.
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Inverse vaccination for multiple sclerosis model by superior dominant peptide

Department of Immunology, National Institute of Neuroscience, National Center
of Neurology and Psychiatry, ? Department of Neurology, National Center
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Immunology, Faculty of Medicine, Juntendou University
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[Objective]

Recently developed disease-modifying agents dramatically improved the therapeutic efficacy in multiple sclerosis (MS). However, they
might have risk of severe adverse effects and none of them could completely inhibit the disease activity.

Focused on experimental autoimmune encephalomyelitis (EAE), we previously demonstrated that the hierarchy of sensitizing peptide
determined the prognosis by governing ablity to induce CDGY'CDI03” (DP) subset of CD4'CD25" regulatory T cells (Treg)

We next searched the mechanism to shut down the reactivation uniquely observed in PLP136-150-EAE.

[Results]

1) We analyzed antigen-specificity by peptide-specific IA°® dextramer. It was exclusively detected in CD4°CD25" T cells in PLP136-150-
monophasic EAE, whereas it was also detected in CD4"CD25 T cells equally in PLP139-151-relapsing EAE. Additionally, antigen-specific
T cells in DP-subset were mostly composed of Foxp3 ™ Treg

2) We sensitized encephalitogenic peptides subsequently to evaluate threshold of reactivation. Priming with dominant peptide, especially
PLP136-150, suppressed reaction to subsequent peptide, unlike cryptic peptide.

3) We asked the necessity of development of EAE. PLP136-150-priming without M.The could also suppressed subsequent EAE with
Induction of DP-subset of Treg

[Conclusion]

Sensitization of PLP136-150 efficiently induced antigen-specific Treg and suppressed reactivation in tissue-specific manner to maintain
remission,

We might apply this mechanism harnessing the immune system by dominant epitope for alternative therapy as inverse vaccination.
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Silencing neuronal mutant AR suppresses neuropathogenesis in a SBMA mouse
model
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Objective: Spinal and bulbar muscular atrophy (SBMA), an adult-onset neurodegenerative disease that affects
males, results from CAG triplet repeat expansions in the androgen receptor (AR) gene. Patients develop
progressive muscular weakness and atrophy due to degeneration occurred in lower motor neurons and
skeletal muscle. The tissue-specific pathogenesis, especially relative pathological contributions between
motor neurons and muscles, remains elusive. Though peripheral pathology in muscle caused by toxic AR
protein has been reported to play pivotal roles in the pathogenesis of SBMA using mouse models, the clinical
and histopathological features of patients redirects us to address potential intrinsic motor neuron defects in
SBMA.

Methods: We exploited synthetic antisense oligonucleotides (ASOs) so as to inhibit the RNA levels of mutant
AR in motor neurons in the CNS and explore its therapeutic effects in our SBMA mouse model that harbors
mutant AR gene with 97 CAG expansions and characteristic SBMA-like neurogenic phenotypes.

Results: Intracerebroventricular ASO administration efficiently suppressed the mutant gene expression in
the CNS, delayed the onset and progression of motor dysfunction, and improved body weight gain and
survival with the amelioration of neuronal histopathology in motor units such as spinal motor neurons,
neuromuscular junctions and skeletal muscle.

Interpretation: These findings refocus importance of the neurotoxicity of mutant AR protein in motor
neurons as a therapeutic target and support the applicability of antisense therapeutics for SBMA.

AR 55 1 8221

0-22-2
Autophagy dysregulation in amyotrophic lateral sclerosis
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Amyotrophic lateral sclerosis (ALS) is an adult-onset devastating neurodegenerative
disease. Although the causes in most cases of ALS are not yet undefined, it is
believed that a toxic gain of function resulting from abnormal protein aggregation is
probably one of the mechanisms contributing to this disease.

To investigate if there is any autophagic alteration in ALS we used SOD1-G93A
mutant mice, a model of ALS to examine the processing of autophgy related molecules
by electronic microscope, immunostaining, Western blot, and real-time PCR in the
spinal cord and other central nervous system.

We have found that the macroautophagy is specifically activated in the motor neurons
(MNs) of the ALS mice at early stages, including an accumulation of LC3-IT and p62 in
the MNs, an increase of autophagic vacuoles (AVs) in the myelinated axons of MNs, an
activation of mTOR-dependent autophagic pathway, aggregation of ubiquitin and
SOD1 proteins associated with LC3-II deposition. In addition, we have demonstrated
that autophagy enhancer rapamycin treatment in the ALS mice causes accumulation
of AVs, but fails to reduce the level of mutant SOD1 aggregates, indicating the
possibility of abnormal autophagic flux in ALS. On the contrast, we found that
MTOR independent autophagic enhancer trehalose prolongs the MNs survival and
ameliorates autophagic flux defect in a mouse model of amyotrophic lateral sclerosis.
These studies indicate that defect in autophagic flux and proteasome dysregulation is
the critical pathogenetic mechanisms of ALS.

0-22-3
Ablation of neuronal TDP-43 causes non-cell autonomous neuronal death in
mice
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Objectives: TDP-43 has been linked to the pathophysiology of FTLD/ALS, but the precise mechanism
of TDP-43-mediated neurotoxicity is still open to debate (i.e. gain-of-toxic function vs. loss-of function,
cell-autonomous neuronal death vs. non-cell autonomous neuronal death). To elucidate these issues, we
developed TDP-43 loss of function model for FALD/ALS using the neuronal-specific, drug-inducible
TDP-43 knockout mice.

Methods: The neuronal-specific, tamoxifen-inducible TDP-43 knockout mice were generated using
Thyl.2-Cre-ERT2 system. To ablate TDP-43 expression, mice (10-12 weeks old) were given 5 u
mol/kg/day tamoxifen by gavage for 5 consecutive days. To inhibit glial excitotoxicity, mice were
intraperitoneally injected with 20 mg/kg of INI-0602 (a BBB permeable gap junction hemichannel
blocker) every other day 3 weeks after tamoxifen treatment (n = 13 in each groupe).

Results: After ablation of neuronal TDP-43, mice exhibited behavioral abnormalities, cognitive
dysfunction and rapid progressive motor paralysis associated with neuronal loss and massive gliosis,
which resembles FTLD/ALS phonotypes. IN[-0602 treatment suppressed CSF glutamate level, gliosis,
and neuronal loss, and improved the disease symptoms.

Conclusion: Our findings suggested that the mechanisms of loss of function and non-cell autonomous
neuronal death contribute to TDP-43-mediated neu