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Aim: We reported a rapidly progressive multiple system atrophy-cerebellar (MSA-C) mouse model. We aimed to
identify a microglia subpopulation that exacerbates MSA-C and to develop a microglia-targeted therapy in this
model. Methods:Single-cell RNA sequencing of CD11b-positive microglia isolated from brainstem/cerebellum and
spinal cord of Tg mice was performed to determine microglia clusters. Tolebrutinib and remibrutinib, respectively
centrally and peripherally-acting Bruton's tyrosine kinase inhibitors (BTKi), were orally administered to Tg mice
4 times a week from 18 to 26 weeks of age. Their clinical score, rotarod test performance and body weight were
compared to vehicle-treated Tg mice. Results: Single-cell RNA sequencing revealed a unique microglia cluster
that highly expresses Toll-like receptor 2, transglutaminase 2, arginase-1, and various inflammatory cytokines
compared to other clusters. These microglia surrounded phosphorylated a-synuclein aggregates, expressing BTK.
We named these microglia as a-synucleinopathy-associated microglia (SAM). Tolebrutinib but not remibrutinib
ameliorated clinical score and rotarod performance of Tg mice compared to vehicle-treated mice. Immunostaining
for BTK showed significant reduction of BTK-positive activated microglia in tolebrutinib-treated mice at 26 weeks
compared to vehicle-treated mice. Moreover, BTK-positive microglia were found to be increased in the brainstem
and cerebellum from autopsied patients with MSA-C. Conclusion: A centrally-acting BTKi could be a novel
therapy for rapidly progressive MSA-C by suppressing SAM.
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[Objective] Progressive supranuclear palsy (PSP) is characterized by pathology
prominently in the basal ganglia, the tegmentum of the brainstem, and the frontal
cortex. However, pathology varies according to clinical features. This study aimed
to statistically verify the correspondence between the clinical and pathological
subtypes of PSP. [Methods] We identified patients with a pathological diagnosis of
PSP (n = 116) and classified the eight clinical subtypes of the Movement Disorders
Society criteria for the clinical diagnosis of PSP into the Richardson, Akinesia,
and Cognitive groups. We used anti-phosphorylated tau antibody immunostaining
to semiquantitatively evaluate neurofibrillary tangles (NFTs) and coiled bodies/
threads (CB/Ths) in the globus pallidus, subthalamic nucleus, and midbrain
tegmentum. In the frontal cortex, tufted astrocytes (TAs) and CB/Ths were
assessed on a 3-point scale. We compared the pathology among the three groups,
recorded the phenotypes ranked the second and lower in the multiple allocation
extinction rule and examined whether the pathology changed depending on applying
each phenotype. [Results] The Richardson group exhibited severe NFTs and CB/
Ths in the midbrain tegmentum. The Akinesia group showed severe NFTs in the
globus pallidus. The Cognitive group had severe TAs and CB/Ths in the frontal
cortex. TAs and CB/Ths in the frontal cortex correspond to behavioral variant
frontotemporal dementia, and supranuclear vertical oculomotor palsy. [Conclusions]
These clinical symptoms may reflect the distribution of tau pathologies in PSP.
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[Objective] Polyglutamine (polyQ) diseases are inherited neurological disorders
caused by expansions of CAG repeat in each causative gene. Reduction of polyQ
protein level is promising therapeutic approach in polyQ diseases, but concomitant
silencing of the corresponding protein from the wild-type allele with normal CAG
repeats might result in neuronal dysfunction. The objective of this study is to
develop a novel serinol nucleic acid (SNA)-modified siRNA selectively targeting
CAG expansions and to evaluate the efficacy of the siRNA in mouse models of spinal
and bulbar muscular atrophy (SBMA) and spinocerebellar ataxias type 3 (SCA3).
[Methods] Based on screening results of the siRNAs using a reporter assay, we tested
the potency and allele selectivity of promising candidates in SBMA and SCA3 patients’
derived fibroblasts. We then injected a candidate siRNA into SBMA and SCA3 model
mice. [Results] The reporter assay and fibroblast experiments identified the optimal
sequence and chemistry of the siRNA. The siRNA injected intracerebroventricularly
was widely distributed throughout the central nervous system, exerting selective
silencing of polyQ proteins and a reduction of intranuclear aggregation of polyQ
proteins in SBMA and SCA3 mice (n = 3 mice/group). Furthermore, the siRNA
attenuated neuromuscular degeneration and motor dysfunction in SBMA mice
compared to vehicle-injected mice (n = 13 mice/group). [Conclusions] These findings
indicate that SNA-modified siRNAs targeting CAG repeats are a promising approach
commonly available for the treatment of polyQ diseases.
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Objective: To investigate the effect of amyloid-beta (Af) on a-synuclein (a-syn) propagation.
Background: Braak et al. proposed that the spreading of Lewy pathology occurs via neuronal connection,
initially developing in the olfactory bulb (OB) and the lower brainstem, called Braak hypothesis.
Prion-like propagation of a-syn has been increasingly recognized as the mechanism underlying Braak
hypothesis. Based on this mechanism, a-syn preformed fibril (PFFs) injection into the unilateral OB
of wild-type (WT) mice demonstrated sequential a-syn propagation along anatomical connections.
However, these mice exhibited no motor or anxiety-related deficits or significant pathological findings
in the cortical areas. In this study, we hypothesized that A may function as an additional factor in
the progression of a-syn pathology in Lewy body disease (LBD), as more than 50% of patients exhibit
coexisting Af pathology. Methods: a-syn PFFs were injected into the bilateral OB of amyloid precursor
protein knock-in mice (APP"“"**“%) and WT mice at 4 months of age (n=4). Histological examinations
were performed 3 months after the injection. Results: APP"- """ mice exhibited extensive and
significant propagation of a-syn in widespread brain regions, including the anterior olfactory nucleus,
amygdala, hippocampus, dentate gyrus, caudate-putamen, and frontal cortex compared to WT mice.
Conclusions: Coexistence of Af facilitates the propagation of a-synuclein and may contribute to the
pathophysiology of Parkinson’s disease with dementia and dementia with Lewy bodies.
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[Introduction] Adult-onset leukoencephalopathy with axonal spheroids and pigmented glia (ALSP) is known as
a primary microgliopathy caused by pathogenic CSFIR gene mutations. We aim to clarify how mutant CSFIR
impacts microglial phenotype and contributes to the pathology of ALSP. [Methods]Microglia-like cells (MGLs)
were generated from induced pluripotent stem cells (iPSCs) of 5 healthy controls (HC) and 3 ALSP patients and
phenotypic analysis was performed. [Results] The transcriptomic analysis revealed alterations in intracellular
metabolism-related genes in MGLs derived from ALSP (ALSP-MGLs). Using an extracellular flux analyzer, we found
that the proportion of mitochondrial respiration in ATP production was increased in ALSP-MGLs. Additionally,
we observed mitochondrial damage and an increase in mitochondrial reactive oxygen species (ROS)/oxidative
stress in ALSP-MGLs, known as a hallmark of cellular senescence. ALSP-MGLs expressed other senescence makers
such as yH2AX and increased pro-inflammatory secretary phenotype. Co-culture of ALSP-MGLSs induced apoptotic
marker caspase-3 activation in neurons, which was abrogated by adding ROS scavenger glutathione in the coculture
medium. [Conclusions]CSFIR signaling dysfunction causes metabolic alteration and promotes senescent phenotype
in microglia, leading to the increase of ROS production, which results in neuronal loss in ALSP brain.
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[Objective] Oculopharyngodistal myopathy (OPDM) is a hereditary myopathy
caused by CGG repeat expansion. However, the pathogenesis is unknown. The
purpose of our study is to elucidate the pathogenesis of OPDM based on single
nucleus RNA-seq (snRNA-seq) data. [Methods] We performed snRNA-seq on
muscles of OPDM patients with myofiber atrophy and rimmed vacuoles. We
combined immunohistochemical staining of patient’s muscles to evaluate the
features of myofibers, which express each gene signature indicated by snRNA-
seq. [Results] On pseudo-time trajectory analysis, two distinct pathogenic
pathways were identified. In the two terminal clusters, distinct genes were
upregulated, COL19A1 or NCAMI. Pathologically, COL19A1 was expressed
in the extremely atrophic and clustered fibers. NCAMI was expressed in
small angular fibers, some of which had rimmed vacuoles. At the midpoint of
the pathway to COLI9A1I positive cluster, denervation related genes were
upregulated. On the other hand, at the midpoint towards the NCAMI-positive
cluster, the genes encoding guanin quadruplex (G4) binding proteins were
upregulated. G4 RNAs were seen in the cytosol of the patient’s myofibers and
co-localized with repeated CGG RNA and RNA binding proteins. [Conclusions]
We assume that G4 structure with CGG-expanded RNA may be the beginning
of OPDM. In the neurogenic pathway, G4 structure may cause denervation. In
the myogenic pathway, G4 structure may form a condensate with various RNA
binding proteins. It can be the seeds for protein aggregates which may lead to
form rimmed vacuoles as myofiber degeneration.
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[Objective] Fukuyama congenital muscular dystrophy (FCMD) is an autosomal recessive disease that
affects the skeletal muscles, brain, and eyes. FCMD is caused by a 3-kb retrotransposal insertion mutation
in the fukutin gene, resulting in aberrant mRNA splicing (exon-trapping). We discovered an antisense
oligonucleotide, NS035, that prevented exon-trapping and recovered normal fukutin mRNA expression and
protein function in vitro and in vive. We initiated an investigator-initiated first-in-human phase 1 study of NS-
035 for regulatory approval. [Methods] This was a two-center, open-label, uncontrolled, dose-escalation clinical
trial comprising four cohorts. Twelve patients with FCMD were included, with three patients in each cohort.
Simultaneous doses of NS-035 and D-mannitol were administered intravenously once a week for 12 weeks. The
dose of NS-035 was increased stepwise from cohorts 1 to 4. The primary endpoint was safety. The secondary
endpoints were pharmacokinetics and efficacy, including exon-trapping inhibition efficiency, glycosylation of
alpha-dystroglycan, changes in blood creatine kinase (CK) values, and gross motor function. [Results] There
were no cases of withdrawal after the administration of the study drug. Inhibition of exon-trapping of fukutin
mRNA and clinical findings suggestive of its efficacy, including improved CK values and motor function,
were observed. The comprehensive results will be presented at the congress. [Conclusions] The NS035 was
generally safe and improved CK values and motor function. A Phase 2 study is currently being prepared.
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[Objective] The heterogeneity of clinical course of Parkinson's disease (PD) suggests that PD can be classified
into distinct subtypes, whose pathological basis has not been fully elucidated. This study aimed to unveil the
distinct spatiotemporal trajectories of neurodegeneration of PD. [Methods] 504 PD patients and 279 healthy controls
underwent 3-Tesla structural MRI scan. Subtype and Stage Inference (SuStaln), an unsupervised machine learning
algorithm that combined disease progression modelling with clustering methods, was applied to the volume of cortical
and subcortical structures. Longitudinal MRI data were collected for 178 patients at 2-year follow-up and 140 patients
at d-year follow-up. [Results] The SuStaln analysis revealed three subtypes with distinct trajectories of brain atrophy:
neocortical, limbic, and brainstem. The neocortical subtype showed diffuse cortical atrophy with earliest involvement
in frontal and parietal cortex. The limbic subtype showed the atrophy of amygdala and striatum followed by temporal
cortex. The brainstem subtype showed gradual rostral progression of the atrophy from brainstem. Longitudinal MRI
data confirmed that 77.8% (2-vear follow-up) and 840% (4-year follow-up) of patients were assigned to subtypes
consistent with the baseline classification. [Conclusions] This study revealed three subtypes of PD with distinct
atrophy pattern: neocortical, limbic, and brainstem. This classification was robust in longitudinal follow-up. These
subtypes aligned with the neuropathological consensus criteria for patients with Lewy pathology.
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[Background] PRKN and PINKI are the most common genes linked to autosomal recessive
Parkinson's disease (ARPD) and early-onset Parkinson's disease (EOPD). While biallelic variants
in these genes are well-established causes, the role of heterozygous variants remains controversial.
Notably, some Parkinson’s disease (PD) patients exhibit a typical EOPD phenotype, despite having
only a single PRKN or PINKI variant identified. A recent breakthrough using long-read sequencing
uncovered a 74 Mb inversion in PRKN in a genetically undiagnosed EOPD family, highlighting
the potential of structural variants. [Methods] We studied early-onset PD patients with a single
pathogenic PRKN or PINK1 variant identified via short-read sequencing and multiplex ligation-
dependent probe amplification. To identify potential second structural variants, we applied Oxford
Nanopore long-read sequencing to analyze DNA samples from these patients. [Results] In a
Japanese cohort (PRKN: n=23, PINK1: n=12), long-read sequencing identified second variants
in over 20% of PRKN heterozygous carriers but none in PINKI heterozygous carriers. Newly
identified PRKN variants included complex inversions, duplication-normal-duplication/inversion,
overlapping copy number variants within the same allele, and exon deletions on different alleles.
Screening of additional populations (European, African, and others, n=35) is ongoing. [Conclusions]
This study shows the complexity of PRKN structural variants undetected by short-read sequencing
and highlights the utility of long-read sequencing in accurately diagnosing ARPD.
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Aim: We reported that blood exosome (Ex) microRNA (miR) 203 increase and miR30c-2 decrease in Alzheimer’ disease
(AD) by a mouse model and a retrospective human study. By a multicenter prospective cohort study, we aimed to further
elucidate plasma Ex-miR markers useful for early diagnosis and monitor of AD. Methods: This study prospectively
enrolled 51 patients with AD, 35 with mild cognitive impairment (MCI) and 34 aged healthy controls (HC). Ex-RNA
was extracted from plasma and miR203 and 30c-2 were measured by PCR. Plasma levels of neurofilament L (NfL), glial
fibrillary acidic protein (GFAP), Ap42, AB40 and total tau (t-tau) were measured by single molecule array. Results: Ex-
miR203 was higher in AD than MCI and HC, and in MCI than HC (§<0.01) and negatively correlated with MMSE (§<0.1).
In contrast, Ex-miR30c-2 was lower in AD than MCI and HC, and in MCI than HC (p<0.01) and positively correlated with
MMSE (p<0.01). ROC analysis of miR30c-2 revealed that AUC between AD+MCI vs. HC was 095, and the sensitivity/
specificity determined by the Youden Index were 91.2/895%. miR30c-2 negatively correlated with plasma NIL and GFAP
(p<001) and positively correlated with plasma A42/Ap40 ratio (p<0.01) while Ex-miR203 weakly positively correlated
with GFAP (p<004) but not NfL. Conclusion: We discovered that Ex-miR30c-2 successively decreases from early to late
stage of AD, correlating with neuronal damage and glial activation markers. As brain miR30c-2 was reported to decrease
responding to Aff accumulation, plasma Ex-miR30c-2 is useful for early diagnosis and monitoring of AD.
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[Objective] Neuromyelitis optica spectrum disorder (NMOSD) is a rare autoimmune disease, characterized by optic
neuritis and transverse myelitis. The genetic backgrounds of NMOSD have not been elucidated in detail due to the
low prevalence. We attempted to find risk genes of NMOSD using genome-wide association study (GWAS) and to
perform the functional analysis. [Methods] We conducted a GWAS meta-analysis of NMOSD in Japanese (240 patients
and 50578 controls). We applied human leukocyte antigen (HLA) imputation to fine-map the risk HLA variants. To
elucidate the cell-type-specific expression profile of the putative target gene, we performed single-cell RNA sequencing
(scRNA-seq) in peripheral blood cells from 25 NMOSD patients and 101 controls. [Results] Our GWAS meta-analysis
identified NMOSD risks at the HLA region and CCR6 (rs12193698; P = 18 x 10° odds ratio [OR] = 173), a novel
associated gene. HLA fine-mapping showed the strongest association at HLA-DRA1 amino acid position 11 with NMOSD.
In the scRNA-seq analysis, the risk variant at CCR6 showed the disease-specific expression quantitative trait loci (eQTL)
effects in CD4 memory T cells, especially in T helper 17 (Th17) cells. [Conclusions] We found Japanese NMOSD-related
variants NMOSD using GWAS meta-analysis. The cell-type-specific eQTL analysis enabled us to functionally interpret
the GWAS result and demonstrated genetic regulation underlying the pathogenic role of Th17 cells in NMOSD.

AP-01-3 Altered TDP-43 expression and synapse formation
in ALS patient iPSC-derived motor neurons

ORyo Chikuchi', Satoshi Y0k01 Yohei Iguchl Ryoichi Nakamura
Genki Tohnai’, Naoki Atsuta’, Yohei Okada®, Gen Sobue',
Masahisa Katsuno
! Department of Neurology, Nagoya University Graduate School of Medicine,
Japan, ? Department of Neurology, Aichi Medical University, * Department of
Neural iPSC Research, Institute for Medical Science of Aging, Aichi Medical
University, * Aichi Medical University

[Objective] TAR DNA-binding protein 43 (TDP-43) is an RNA-binding protein
that forms phosphorylated aggregates in ALS patients. It is not yet fully
understood which RNA interactions with TDP-43 contribute to ALS development.
To explore the relationship between TDP-43 and RNA in ALS, we focused on
the early phenotypes of TDP-43-ALS using ALS patient induced pluripotent
stem cells (iPSC)-derived motor neuron. [Methods] We used CRISPR/Cas9 to
generate isogenic control lines from immortalized lymphocytes of ALS patients
with I383V mutation. We then differentiated these mutant and corrected isogenic
lines into iPSC-derived motor neurons. Motor neurons (N = 3 each from mutant
and corrected isogenic lines) were analyzed by immunostaining to compare the
nuclear and cytoplasmic amounts of TDP-43 in each cell line. Synaptic morphology
was evaluated using immunostaining. [Results] In TDP-43 1383V mutant motor
neurons, TDP-43 expression was increased in both the nucleus and cytoplasm
compared to isogenic controls. In addition, more synaptic particles stained with
anti-synaptophysin antibodies were observed along MAP2-positive neurites in
mutant motor neurons. [Conclusions] Our findings show that TDP-43 expression
is elevated in both the nucleus and cytoplasm of iPSC-derived motor neurons with
TDP-43 mutation, along with an increase in the number of presynaptic particles.
These results may provide insight into early-stage ALS pathogenesis.

AP-01-5 Exogenous macropharges proliferate in the
putamen in patients of Multiple System Atrophy

ONobuhisa Okada, Takashi Ayaki, Riki Matsumoto
Graduate School of Medicine and Faculty of Medicine, Kyoto university,
Japan

Introduction Multiple system atrophy (MSA) is a progressive neurodegenative
disease characterized by parkinsonism, cerebellar ataxia, and autonomic
dysfunction. Recently, it has been reported that some macrophages and T cells
significantly increase in the putamen and substantia nigra of MSA patients,
which might be involved in the pathogenesis of MSA. However, the pathological
features have not been studied in detail. Objective In this report, we compared
the pathological picture of macrophages in the putamen with MSA patients and
control patients. Methods We conducted immunostaining of postmortem brains
of 9 patients with MSA patients and 7 age-matched control patients.The two
primary antibodies used in this study were as follows : chemokine receptor 2
(CCR2) for exogenous macropharge staining and tranmembrane protein 119
(TMEM119) for endogenous macropharge staining. Results In the putamen, the
mean density of CCR2 positive macropharges in MSA cases were significantly
increased, wheares TMEM1119 staining did not differ between MSA cases and
control cases. Conclusions Hypothetically, the disruption of the blood brain
barrier in the putamen triggers the infiltration of exogenous macrophages into
the brain, which might be related to pathogenesis of MSA.

AP-01-2 Exitron-Splicing-Derived Isoforms Fine-tune
TDP-43 Protein Dynamics

OTakuma Yamaglshl , Akihiro Sugal , Genri T oyama Aya Washida®,
Yumi Yamada', Shingo Koide', Osamu Onodera'?
! Department of Neurology, Clinical Neuroscience Branch, Brain Research
Institute, Niigata University, Japan, ? Department of Molecular Neuroscience,
Brain Science Branch, Brain Research Institute, Niigata University

Objectives: We aim to explore how sTDPs, generated through alternative splicing
in TDP-43's autoregulatory process that removes the “exitron” encoding its
intrinsically disordered region (IDR), influence ALS/FTD pathophysiology. This
study examines the roles of these isoforms in TDP-43 aggregation, homeostasis,
and mitigating dysfunction from TDP-43 excess. Methods: We investigated
sTDP’s effects on TDP-43 aggregation using in vitro assays and cell models. We
also analyzed sTDP's role in TDP-43 clearance. To assess in vivo effects, we
introduced sTDP via AAV vectors into TARDBP transgenic mice. Using 84
mice, we evaluated RNA metabolic changes and phenotypes caused by TDP-43
overexpression, including survival outcomes. Results: In vitro, sTDP suppressed
TDP-43 aggregation. In cell models, STDP reduced IDR proximity, decreasing
aggregation. STDP promoted TDP-43 degradation through direct interaction with
HSPAQ, facilitating chaperone-mediated autophagy. In vivo, RNA-seq analysis
showed that sTDP mitigated TDP-43-induced transcription shifts. Survival
analysis revealed that homozygous females expressing sTDP showed improved
survival compared to controls (AAV n=9, Control n=15). Conclusions: sTDP
interacts with TDP-43 to suppress aggregation and promote its degradation via
HSPAS8-mediated autophagy, reducing excess TDP-43. In TDP-43 overexpression
mice, sTDP counteracted abnormalities associated with TDP-43 excess. These
findings demonstrate that sTDPs mediate a protein-level autoregulatory
mechanism of TDP-43, which could be leveraged to mitigate its proteinopathy.

AP-01-4 Elucidation of RAN translation regulators using
C9orf72-linked ALS/FTD fly models

OYuzo Fujino", TOShlhlde Takeuchi®, Toshiki Mizuno®,
Yoshitaka Nagai'?
! Department of Neurology, Kindai University Faculty of Medicine, Japan,
2Department of Neurology, Kyoto Prefectural University of Medicine, Japan,
3 Life Science Research Institute, Kindai University

[Objective] Abnormal expansion of short tandem repeats in the genome causes
over 50 neuromuscular diseases, collectively termed repeat expansion diseases.
These expanded repeats can undergo noncanonical repeat-associated non-AUG
(RAN) translation, producing toxic repeat polypeptides. In C9o7f72-linked
amyotrophic lateral sclerosis and frontotemporal dementia (C9-ALS/FTD), the most
common genetic cause of these conditions, expanded intronic GGGGCC repeats are
RAN-translated into dipeptide repeat proteins, contributing to neurodegeneration.
While recent genome-wide screening in human cells has identified potential
regulators of RAN translation, their roles in vivo remain unclear. This study aims
to identify genes regulating RAN translation and neurodegeneration iz vivo, using
C9-ALS/FTD fly models. [Methods and Results] From 221 genes identified in
prior cellular screening, we selected 49 candidates involved in RNA metabolism
or binding GGGGCC repeat RNA. Using fly models expressing expanded GGGGCC
repeats in compound eyes, we performed genetic screenings and identified 7 genes
as in vivo modifiers of neurodegeneration. Notably, knockdown of translation factor
1 (TFI), essential for AUG-dependent translation, enhanced RAN translation
and eye degeneration whereas TFI overexpression suppressed RAN translation
and degeneration. [Conclusion] We identified TF1 as a novel regulator of RAN
translation, suggesting its opposing roles in AUG-dependent and RAN translation.
These findings advance our understanding of RAN translation mechanisms widely
underlying repeat expansion diseases.

AP-01-6 Parkinson’s disease-linked PSAP gene mutation
affects progranulin trafficking and GCase activity

ORyo Wakamori', Yutaka Oji', Taku Hatano', Kentaro Gejima',
Mitsuhiro Kltagawa Ayaml Okuzumi’, Yoko Imamlchl tatano’,
Risa Nonaka®, Shin-ichi Ueno, Kahorl Shlba fukushlma Kei- 1ch1 Ishlkawa s
Yukiko Sasazawa’, Wado Akamatsu', Masaya Imoto’, Nobutaka Hattori"”
! Department of Neurology, Juntendo University Faculty of Medicine, Japan,  Department
of Drug Development for Parkinson’s Disease, Juntendo University Graduate School of
Medicine, * Juntendo University Faculty of Pharmacy, * Center for Genomic and
Regenerative Medicine, Graduate School of Medicine, Juntendo University, ° Research
Institute for Diseases of Old Age, Juntendo University Graduate School of Medicine,
6 Division for Development of Autophagy Modulating Drugs, Juntendo University Faculty
of Medicine, "Neurodegenerative Disorders Collaborative Laboratory, RIKEN Center for
Brain Science

[Objective] Mutations in the saposin D domain of PSAP are linked to autosomal dominant familial
Parkinson's disease (PD). This domain is essential for the intracellular lysosomal trafficking of prosaposin
(PSAP), which acts as a precursor for four sphingolipid activator proteins and binds progranulin
(PGRN). However, the effect of saposin D domain mutations on PGRN trafficking remains unclear. We
investigated whether these mutations alter PGRN trafficking. [Methods] Isogenic induced pluripotent
stem cells (iPSCs) carrying pathogenic PSAP p.C412Y mutation were generated and differentiated
into dopaminergic neurons (iPSC-DAs). These iPSC-DAs were analyzed by immunofluorescence and
subcellular fractionation, followed by GCase enzyme activity assays. Statistical analyses were performed
using one-way ANOVA with post hoc tests. [Results] Immunoftuorescence revealed reduced lysosomal
localization of PSAP, PGRN, and GCase in PSAP-mutated iPSC-DAs (p < 0.001). Total GCase activity in
whole-cell lysates was unchanged between wild-type (WT) and PSAP-mutated iPSC-DAs. However, GCase
activity was significantly lower in the lysosomal fraction and higher in the microsomal fraction of PSAP-
mutated iPSC-DAs (p < 0.001). [Conclusion] PGRN has recently been associated with GCase activity. Our
findings suggest that saposin D mutant PSAP disrupts the trafficking of PGRN and GCase. Further studies
are needed to clarify the role of the PSAP/PGRN/GCase network in the pathomechanisms of FPD.
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AP-01-7 Transcriptome change of peripheral immunity after
thymectomy in anti-AChR antibody positive patients

(ONaoshi Koizumi, Taiki Tashiro, Minami Kanakura, Itsuki Sano,
Ryouhei Yamamura, Keigo Kihara, Toru Koda, Makoto Kinoshita,
Tatsusada Okuno, Hideki Mochizuki
Department of Neurology, Graduate School of Medicine, Osaka University,
Suita, Osaka, Japan

[Object] Myasthenia gravis (MG) is frequently associated with thymoma,
which induces various autoimmune responses. Although thymectomy has
been empirically recognized as an effective treatment for MG associated with
thymoma, comprehensive changes in immune system following thymectomy
remains unclear. In this study, we aimed to elucidate the immune response
changes induced by thymectomy in anti-AChR antibody positive patients
without apparent symptoms of MG. [Methods] Two patients positive for anti-
AChR antibody without apparent symptoms of MG were enrolled in this
study, and peripheral blood mononuclear cells (PBMCs) were collected both
preoperatively and postoperatively. scRNA-seq was performed on each sample,
and data analysis was conducted using Loupe Browser, Bbrowser, and Seurat R
package for annotation, DEG, and pathway analyses.[Result] The percentage of
B cells decreased in both cases after thymectomy (from 1.8% to 1.1%, and from
2.7% to 1.0%, respectively). Additionally, in CD14-positive monocytes, changes
in specific immune pathways were observed. [Conclusion] Transcriptome
analysis elucidated peripheral immune changes after thymectomy.

AP-02-2 SOMAscan proteomics identifies novel plasma
biomarkers for spinal and bulbar muscular atrophy

OAyano Kondo', Madoka Tida', Shinichiro Yamada', Kazuki Obara'?,
Yu Mori', Munetaka Yamamoto', Takahiro Kawase', Shota Komori"?,
Yoshiyuki Kishimoto', Daisuke Ito', Atsushi Hashizume®,

Masahisa Katsuno"’

! Department of Neurology, Nagoya University Graduate School of Medicine,
Japan, ? Department of Clinical Sciences, Lund University Clinical Memory
Research Unit, ® Department of Neurology, NHO Higashinagoya National
Hospital, * Department of Clinical Research Education, Nagoya University
Graduate School of Medicine

[Objective] Spinal and bulbar muscular atrophy (SBMA) is an inherited neuromuscular disease
characterized by gradually progressive muscle weakness and atrophy. The aim of this study is to
identify potential biomarkers associated with the pathogenesis of SBMA using plasma from SBMA
patients. [Methods] Plasma samples were collected from 30 SBMA patients and 10 controls, and
analyzed using the SomaScan® proteomics platform. Various multivariate analysis techniques,
including differential expression analysis, principal component analysis (PCA), and significance
analysis of microarray (SAM) were employed to thoroughly investigate the differences between
the groups. Correlations between top candidate proteins and CAG repeats, testosterone levels,
and other clinical findings were examined. [Results] We quantified a total of 7,323 proteins in
the plasma of two groups. A number of molecular pathways showed significant alterations in
SBMA patients compared to controls, with notable changes in pathways related to skeletal muscle
function. Among the 32 proteins identified as significant by SAM, APOBEC2 and INHBA, which
had higher correlation coefficients with CAG repeats, were selected for further analysis. The
involvement of these molecules in the pathogenesis of SBMA was confirmed using cellular models
of SBMA. [Conclusions] This study suggests profound changes in protein levels and molecular
pathways in the plasma of patients with SBMA, which were consistent with the putative
mechanism of the disease. APOBEC2 and INHBA potentially serve as biomarkers for SBMA.

AP-02-4 Brain volume in the prodromal stage of
Parkinson’s disease

ORyota Nozaki, Kazuhiro Iwaoka, Takashi Yamaguchi, Yoshio Suzuki,
Kai Takahashi, Kenta Takahashi, Hiroshi Akasaka, Naoki Ishizuka,
Tetsuya Maeda
?ivision of neurology and gelontology. Iwate medical university hospital,

apan

[HI9)S=% > v (PD) ORWIBH & BIBHIROMI D7z, EBERL B
T DE R ORI AAEH SR Tw b, prodromal PD (pPD) & IMAR DR Z
WS 5 & TPDRIEDHEMIAE L ORYRANTMT 2 L2 HW LT 5,
[Ji k] Wil & 23— b TdH % Yahaba Active Aging and Healthy Brain (YAHABA)
study 285k S 72655 DL 1 O HIAE 1 15 i #9624 % %8k L 720 MDS (International
Parkinson and Movement Disorder Society) ®pPDIE# (23w 72 H it VE 2 %
Wizo MDSOBFZEIEH )51 5 IHEVpPD probability 0.38% E#pPD e E# L7z T1
B {513 SynthSeg & Free-Surfer (ver74) MW TAF % ¥ L7z, HBNAEMIIK
RSN o) A pPDiﬂf & R IRRECHZERAT L 720 [RESR]IRRI0I69TA (3
PE3IBAL KHEIT8A) 2 OB MFAOME & MRINEE 42 2 LA TE . BMHD
YR HI272.6 + 6,175 (6 5~93f&) Tdh o720 VRITEA EAEL R A > 725 (p=0453).
R CIEARED D o 72 (p=0013) o FERIOFENARLLE, pPDH CTI/MEAR (p
=0013. 0.043). /NREE (p=0.000. 0.004). #HEk (p=0.026. 0.016). MFH (p=
0045, 0.025) O TH AL - 720 MRS EpPDEE TR A - 72 (p=0.003, 0.007)
BUR. R, Hodlco v Tid, pPDREE SIREE L OIS EE B d o 720 WG DY
7B ARG T, pPDRETIZAM (p=0.015). JKEE (p=0.014). M (p=0.017),
155 (p=0.030) « ki Ak (p=0.025) , BLIR 2282 (p=0.015) , BB (p=0.006) 2347 3 (2 >
72 HEEINER (p=0.024) & INFFREH (p=0.013) 125425 720 [ DIK ETVE AR, MIEE,
AN TR RBRR O 2 & N ORI S 7z, pPD T T TIOBIBEINAAL
DI E > TOLWREIVRIZBES N, Th o ORI, HKEBHEORERLPDOIIEE
B 5225 % 220 ORI B 2 WHGEBWHiHAi O B 2 T2 0 TH 5.

Clinical features of 175 cases of anti-MAG
neuropathy

OYu Matsuda, Ayumi Uchibori, Yaeko Ichikawa
Department of Neurology, Kyorin University Graduate School of Medicine,
Japan

[H %] 20214 o £ EF A T, AHFOPMAG (myelin-associated glycoprotein)
Za—unF—0BAEIEIB3IN, AWRFEIZI0NADLZD028ALIEESN TS
O, BB Thb, YBETITEHIMAGH R ZME L, Btk % il L7 HIMAG
S 2= F RIS VTR 24T 5 72, [J7EE] 2012463 H 20 5202459 H £ T
WY B TIMEPIMAGY A Z %€ (Western blot, —# TELISAZBtH), Btko
1758 % 5 & L, BRGSOV TG L7z, W] B2 BTRAE R 1270.0 = 885%  (35-
89i%) T, WYEI33H, LtEA2BITDH 7z, BWIHE O MRE T X 15260 THERR
T&, RS E36 (2%), ﬁ?i?'Jﬁ(TliQZﬁU (61%), THEBCHHRSS -1 213 125851
(82%), FLHIKEIZ11661(76%), FALRKHERE 1393651 (61%) TEIBIR LR 13126
Bl (83%), HHkIZ1661 (11%) THD72. H;BTIFF".‘!‘.’C I B O RS AE D S
BEAE SRR & 72156113 v b lymphoplasmacytic lymphoma/Waldenstrém's
macroglobulinemia (LPL/WM) T - 7z. Wil O MLiF [gM At 12 1355 THEA T &,
709.7 +658.6 mg/dL (68-5000 mg/dL) TH-7z. ZWikEDMFIgMAIME 15k
zilsﬁ‘m'cﬂt" T, LI I A %Ml TE 2211260 TlEAAS196, U AHS934 T
Ho Tz, BRI OB BN IZ7IP TRA TS, MIREIE21+£40 /ul, &
F11399.6 £66.9 mg/dLTdH - 7z. [l AMFEICB VT, PMAG= 2 —1/3F—
SRR VECAFIE L, AR T FL C M SR -1 2 R2 2 S I e 2 o0 B 2%
BRI o 720 MIFIgMBIM&E 3 8A% <, DFAES 2 i 255 13 LPL/ WM
% ho fz. INEBRRA T, SRBIIER T, &M RS 5 S AN

2RO BN D o 72, MHFIMALIZD W TE B THGET L2 id & <, 4l
DORGETIEBW RO MFIgMEIZ LT LIRMETH 2 LIRS T, EH52& 2K
EVWZLAUREN, BIICHLTHEIREMEEZ SN,

AP-02-1

AP-02-3 Determining the pathological thresholds for
CAG repeat units in CACNATA

OYuya Hatano", Tomohiko Ishihara'?, Sachiko leokawa
Hidetoshi Date’, Yuji Takahashi’, H1deh1r0 Mizusawa’,
Osamu Onodera
! Department of Neurology, Brain Research Institute, Niigata University,
Japan, ? Department of Neurology, Uonuma Institute of Community Medicine,
Niigata University Medical and Dental Hospital, Japan, * Advanced
Treatment of Neurological Diseases Branch, Endowed Research Branch,
Brain Research Institute, Niigata University, * Department of Neurology,
Clinical Neuroscience Branch, Brain Research Institute, Niigata University,
5Department of Neurology, National Center Hospital, National Center of
Neurology and Psychiatry (NCNP)

[Objective] Spinocerebellar ataxia type 6 (SCAG) is caused by expansion of CAG repeat units (RUs) in
CACNAIA. While the pathological threshold has been considered to be 20 or 21 RUs, the lower limit remains
controversial. This study aimed to clarify the pathological significance of RUs in SCAG, including the role
of opposite alleles (OAs). [Methods] We included 2768 cases in which spinocerebellar degeneration was
suspected, and genetic testing for SCA6 was performed. We analyzed the relationship between CACNAIA
RUs and age at onset (AAO). Family history positivity rates were examined for different RUs of the
expanded allele (EA). [Results] Family history positivity rates increased progressively above 19 RUs and
plateaued at 223 RUs. Regression analysis of cases with 223 RUs showed that 96.20% of cases with 223
RUs, 90.67% of cases with 22 RUs, 91.15% of cases with 21 RUs, 61.54% of cases with 20 RUs, and 33.33% of
cases with 19 RUs fell within the 95% prediction interval for AAO. However, no patients with <18 RUs were
included. In the 21-22 RU group, OA significantly influenced AAQ. For 223 RUs, no significant OA effect was
observed. Cases with 19-20 RUs showed a higher prevalence of OA with 219 RUs compared to cases with =
23 RUs. [Conclusions] The 19-20 RU range represents an intermediate zone where OA may influence disease
likelihood. For 21-22 RUs, OA significantly affects AAO, indicating a complex interplay between EA and OA.
223 RUs appear sufficient to cause disease onset within a typical lifespan, regardless of OA.

AP-02-5 PET imaging of AMPA receptors on Angelman
syndrome patients

OYu Fujimoto', Hiroki Abe', Tomoyuki Miyazaki**, Shinji Saitou’,
Yuji Nakamura®, Yu Sakai®, Kotaro Nakano, Tetsu Arisawa’,
Mai Hatano', Waki Nakajima', Akane Sano', Takuya Takahashi'
!Department of Physu)logy Yokohama City University Graduate School of
Medicine, Japan, 2 Department of Anesthesiology, Yokohama City University
School of Medicine, ® Center for Promotion of Research and Industry-
Academic Collaboration, Yokohama City University, * Department of
Pediatrics and Neonatology, Nagoya City University Graduate School of
Medical Sciences, °RI research center, Yokohama City University School of
Medicine

[HIW] AMPAZARIZ B ¥ 7 AR E 2 1) BEL T 01O TH Y . i -
9 AR IR L O BERE 1Y 20 e & AL - 95163 % (Derkach et al, 2007), AMPAZZAAIE
UBE3A % FIHELE T & 3 5 Angelmanfi R OWBICB 595 &% 2 T b (Greer et
al,, 2010; Kiihnle et al, 2013; Mabb et al., 2014; Pastuzyn & Shepherd, 2017), JT4E, & b
AT AR F I 12 BV B AMPAZ KD 53 - BE% @RT& ZPET7u—71["C]
K-223B% &7z (Miyazaki et al, 2020; Arisawa et al, 2020) o A% Tld. Angelmanfii
BERERE T, ["CIK-22 W 2PETA 2 — Y ¥ 7 (AMPA-PET) %17\, AMPAZZK#
i O ST A e HINE Lize k] #0912 Angelmandi BEHE & 3
WS n7 B4 (n = 10) 18 Ly REEHD S CHEBE 0B, KEILH F CAMPA-PET
ZAT, AR IR EIR (n = 33) EIMNOAMPAZAKD I - BIEE LB L 720
[#54¢] Angelmandi (4% B4 1347l B BT & LI L €L MR ORIRE T A
FW 7 AMPAZAWEIACT & 807225, KINE T O L 7 HU CAMPA Z AR H E OIK
B ’&)&7)*@ 720 [Kimm] BN & L CUBESAZMEE ST 2 A M Tla etk T
AMPAZHHRIES TSN/, Lo L, AMPAPETHE {2 & 13 Angelmanii 5 12
B CTHHAE R 2 AMPAZ AU BIHIE LA L TE Y WEBIBE T RE 2T
Tl RERREICBT 2 HEAL D b o Twp LR SN,
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AP-02-6 A novel heterozygous STUB1 mutation causes facial
onset sensory and motor neuronopathy (FOSMN)

OKazuki Yokokawa', Daisuke Yamamoto?, Naotoshi Iwahara',
Kazuo Yazaki®, Minoru Yamada', Ryosuke Oda', Michiko Hosaka',
Shintaro Sugita’, Taro Saito', Kazuna Ikeda', Reiko Tsuda',
Syuuichirou Suzuki', Shin Hisahara'
! Department of Neurology, Sapporo Medical University School of Medicine,
Japan, ? Department of Neurology, Sunagawa City Medical Center,
3Seimeikan Clinic, * Department of Surgical Pathology, Sapporo Medical
University School of Medicine

[Objective] Facial-onset sensory and motor neuronopathy (FOSMN) is accepted as a type
of TDP-43 proteinopathy. This study reports an autopsy case of FOSMN with pathological
features distinct from TDP-43 proteinopathy. [Methods] A pathological diagnosis was made
in the pathology department, and additional immunohistological analyses were performed on
brain tissues. Whole exome sequencing was conducted using the patient’s blood DNA. The
identified gene mutation was introduced into HEK293 cells for functional evaluation. [Results]
A 59-year-old woman presented with a 7-year history of left-sided facial numbness. Over the
following years, she developed progressive facial hypoesthesia, facial muscle atrophy, and
dysarthria, which were later accompanied by cerebellar ataxia affecting the left extremities.
A diagnosis of FOSMN was rendered. Her condition continued to worsen, with progressive
respiratory muscle involvement, ultimately resulting in death from respiratory failure at
the age of 61. Immunohistological analysis of the autopsied brain revealed a reduction in
the number of neurons in the sensory-motor nuclei of the brainstem and a decrease in
cerebellar Purkinje cells, without ubiquitin-positive inclusions. Genetic analysis identified a
novel heterozygous T110C mutation in the STUBI gene. Functional assays using HEK293
cells demonstrated that this mutation impaired the interaction between STUBI and HSC70.
[Conclusions] The T110C mutation in STUBI impairs its interaction with HSC70, potentially
disrupting the ubiquitin-proteasome system and leading to neuronal cell death.
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AP-02-7 Effect of the Midnolin gene on the Parkinson’s
disease phenotype: a study in Yamagata, Japan

ODaisuke Satol,qT oshiyuki Kondo', Ryosuke Igari', Hiroyasu Sato',
Hidenori Sato?, Yutaro Obara®, Yasuyuki Ohta'
! Division of Neurology and Clinical Neuroscience, Department of Internal
Medicine III, Yamagata University School of Medicine, Japan, 2 Division of
Multi-Omics Research, Yamagata University Well-Being Institute,
3 Department of Pharmacology, Yamagata University School of Medicine

[H1ty] Midnolin (MIDN) #4%F-® & 23 Parkinson#i (PD) @Y A 7 T & & h, IIJBE
DIMFEEPDIH D105%, Yl TIE655%IC 1 5 7z B TKIEL v X 14246, 3fE T
F v ZWA3STH o 72. MIDNEIEZ T ORI EPDOEBRICOWTOMRIZZLL, Th
# B U 720581 20224210 H 7 5 202448 IS 1B W N 09t i 125l B b 2\ id ABE L 7z
PDIE# T, MDS# Wi JEHE T[RRI 28— % Y Vi) & 2 W I TRIRIICIZ 126
KN —F VY V| & iz T ISTHER & 3G & L, FENEAE R, FEAIMEAE dn, s 01 B, )
B L OJEBER, BB WG, B R, H#RNE, MDS-UPDRSA 2 7, MIDNi#{z
T &R L 72, Bis 7T Zdigital PCR% BV, Zine finger protein 266 (ZNF266)
%y bu—) & LTMIDN/ZNF266450.725 0 F & K2, 150 L& B & L 7=, #atid
tHE, TR T % AT o 22 (R SR] MIDNBGWE 0200, KRIRMD 3> % 651 ST 22 & Brik L
72, W4 % MIDNKKRBELSH), MIDNIEH B3I O2BEZ 53 72, MIDNKJHE CPDA I
JEIZR SN2 Ao 72, thiE TMDS-UPDRS Part 1§ A 2 7 13 MIDN/R J:#£39.7 = 159°C,
MIDNIEH 316+ 1438 W LA BICHMTH - 72 (p=0.029). MDS-UPDRS part IT#
237 % HIOZER, FEAMREAE RS, B0, L 40800 A S, YRR, MIDN#E T (F
WO, KELD S I =R E LTI L) &3iBIE e LT, Bl oA %17 - 72. MDS-
UPDRS Part III# A 2 7128 L CafliRg 4R (=0.276, p<0.001), fsms i ( 5=0.220,
p=0.006), MIDN 3&fx 1 (f=0.181, p=0.019) A I L7z (p<0.001).[#55]MDS-
UPDRS Part I A 2 7 4 #5<e BE3% 0 B2 2 CTMIDN T O R KD E L Tw
HUTEYED D Y, MIDNBE T O —HEWET 52 L3 TH 5. T/, MIDNEHR
TFORREFNED A% S F, SEBPHERETICB G LT 2 Witk AvRIg S hie.
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APe-01-1 The genetic architecture of the human hypothalamus
and its involvement in neuropsychiatric disorders

(OShidong Chen, Bangsheng Wu
Fudan University, China

Objective: The objective of this study was to uncover the genetic architecture
of the human hypothalamus and its involvement in neuropsychiatric
behaviours and disorders. Methods: We conducted multivariate genome-
wide association studies (GWAS) on hypothalamic imaging data from 32,956
individuals. An automated segmentation tool based on deep convolutional
neural networks was used to acquire the largest imaging samples of the
hypothalamus and its 6 subregions. Results: The study identified 23 significant
genomic loci associated with the hypothalamus, with functional enrichment
for genes involved in intracellular trafficking systems and metabolic
processes of steroid-related compounds. Substantial genetic associations were
observed between the hypothalamus and limbic system structures, as well
as neuropsychiatric traits including chronotype, risky behaviour, cognition,
satiety, and autonomic activity. Genetic overlaps between the hypothalamus
and neuropsychiatric disorders were recognized for schizophrenia, Parkinson’s
disease, stroke, etc. The strongest signal in the primary GWAS, the ADAMTS8
locus, was replicated in three independent datasets (N = 16854,321) and
was strengthened after meta-analysis. Mendelian randomization suggested a
causal effect of lower ADAMTSS expression on larger hypothalamic volumes.
Conclusions: This study advances our understanding of the complex structure-
function relationships of the hypothalamus. The findings highlight the potential
of ADAMTSS as a key genetic factor influencing hypothalamic structures.

APe-01-3 Identifying causal genes for stroke via integrating
proteome and transcriptome from brain and blood

OBang Sheng Wu, Jin Tai Yu
Huashan Hospital, Fudan University, China

Objective: Genome-wide association studies (GWAS) have revealed numerous
loci associated with stroke. However, the underlying mechanisms at these
loci in the pathogenesis of stroke and effective stroke drug targets are
elusive. Therefore, we aimed to identify causal genes in the pathogenesis of
stroke and its subtypes. Methods: By integrating the brain and blood protein
and expression quantitative trait loci (QTL) data with GWAS summary
data for stroke and its subtypes, we integrated proteome-wide association
study (PWAS), transcriptome-wide association study (TWAS), Mendelian
randomization (MR), and Bayesian colocalization analysis to prioritize genes
that contribute to stroke and its subtypes risk via affecting their expression
and protein abundance in brain and blood. Results: Our integrative analysis
revealed that JCAIL was associated with small-vessel stroke (SVS), according
to robust evidence at both protein and transcriptional levels based on brain-
derived data. We also identified NBEALI that was causally related to
SVS via its cis-regulated brain expression level. In blood, we identified 5
candidate genes (MMPI12, SCARFI1, ABO, F11, and CKAP2) that had causal
relationships with stroke and stroke subtypes. Conclusions: Together, via
using an integrative analysis to deal with multidimensional data, we prioritized
causal genes in the pathogenesis of SVS, which offered hints for future
biological studies as well as prioritize potential drug targets.

APe-01-5 Role of Nurr1-miR-30e-NLRP3 axis in inflammation-
mediated neurodegeneration of Parkinson’s disease

OTianbai Li, Yiying Hu, Weidong Le
First Affiliated Hospital of Dalian Medical University, China

Objective Nuclear receptor related-1 (Nurrl), a ligand-activated transcription
factor, is considered a potential susceptibility gene for Parkinson’s disease
(PD). The present study is to investigated the molecular mechanism of Nurrl
in PD-related inflammation. Methods Nurrl-dependent miRNA and its target
gene were identified through the miRNA-sequencing, bioinformatics and
verification in PBMC from a cohort of 450 individuals. The involvement of
Nurrl-related pathway in PD was investigated by developing a mouse model
conditionally knocking out Nurrl in Cdllb-expressing cells (Nurrl®®). The
interactions among Nurrl-related pathway were confirmed by chromatin
immunoprecipitation and dual-luciferase reporter assays. Results (1) We
identified a significant change of a Nurrl-dependent miRNA miR-30e in
PD patients compared to healthy controls (HC). PD patients exhibited an
elevated plasma IL-1§ level and an increased expression of NLRP3 in PBMC
as compared to HC. (2) Investigations in Nurrl™® mice unveiled significant
dopaminergic neurodegeneration. Nurrl deficiency triggered the activation of
NLRP3 inflammasome, resulting in increased IL-18 secretion. (3) MiR-30e level
was significantly decreased in microglia of Nurrl™® mice when compared to
the controls. (4) In vitro experiments demonstrated that miR-30e specifically
targeted NLRP3. In Nurrl-knockdown microglia, NLRP3 expression was
upregulated via miR-30e. Conclusions Our findings highlight the involvement
of Nurrl-miR-30e-NLRP3 axis in the inflammation-mediated neurodegeneration
in PD.

APe-01-2 Unveiling the tDCS effects on premotor cortex and
primary motor cortex and the role of EEG markers

OChing-yi Wu'**, Chia-lun Liu', Tsong-hai Lee"’
! Department of Occupational Therapy, Chang Gung University, Taiwan,
2Healthy Aging Research Center, Chang Gung University, Taiwan,
3Department of Physical Medicine and Rehabilitation, Chang Gung Memorial
Hospital at Linkou, Taiwan, * Department of Neurology, Chang Gung
Memorial Hospital, Linkou Medical Center, ® College of Medicine, Chang
Gung University

Objective: Combining transcranial direct current stimulation (tDCS) with mirror therapy
(MT) has shown promise for stroke rehabilitation. However, the effectiveness of tDCS
targeting different brain regions (premotor cortex, PMC vs. primary motor cortex, M1) is
unclear. This presentation evaluates the effects of tDCS-MT on motor function in chronic
stroke patients and explores underlying therapeutic mechanism by correlation alpha
oscillations with clinical outcomes. Methods: In a double-blinded, randomized controlled
trial, 36 chronic stroke patients were assigned to PMC tDCS-MT, M1 tDCS-MT, or
Sham tDCS-MT. They received 90-minute sessions, 3-5 days/week, totaling 20 sessions.
tDCS was applied using a StarStim device at 2 mA for 20 minutes. Motor function
was assessed pre-treatment, post-treatment, and 3 months later. EEG was recorded
during a simple directional task. Results: Post-treatment, significant differences were
found in Wolf Motor Function Test-time (p=0.02) and alpha power (p=0.02). Sustained
improvements were seen in Fugl-Meyer upper extremity scores (p=0.04), especially in
the PMC group (p<0.01). Alpha power in the temporal lobes correlated with FMA-UE
scores in the PMC group ( p= 0.65, p=0.04). Alpha power in central and temporal regions
predicted FMA-UE improvement at 3 months (R? = 0.23, =0.03). Conclusions: tDCS
particularly applied to the PMC, enhances upper extremity recovery in stroke patients.
Temporal alpha power was strongly linked to motor recovery, suggesting it may play a
role in inhibiting non-motor information from the temporal lobe.

APe-01-4 Intermittent Theta-Burst Stimulation Effects on
Cognition and Glymphatic Activity in MCIl and AD

OYi-chun Kuan'*®, Cheng-chang Yang', Ko-yen Huang’,
Jung-lung Hsu’
! Department of Neurology, Shuang-Ho Hospital, Taipei Medical University,
New Taipei City, Taiwan, 2 Taipei Neuroscience Institute, Taipei Medical
University, New Taipei City, Taiwan, * Department of Neurology, School of
Medicine, College of Medicine, Taipei Medical University, Taipei, Taiwan,
‘Department of Physical Medicine and Rehabilitation, Shuang-Ho Hospital,
Taipei Medical University, ° Department of Neurology, New Taipei
Municipal Tu Cheng Hospital, New Taipei City

Objective: To evaluate the effects of intermittent theta-burst stimulation (iTBS)
on cognitive function and glymphatic activity in individuals with amnestic
mild cognitive impairment (MCI) or very mild Alzheimer’s disease (AD).
Methods: In this double-blind, randomized, sham-controlled trial, 52 participants
underwent 10 iTBS sessions over two weeks, targeting the left dorsolateral
prefrontal cortex. Cognitive and glymphatic assessments using diffusion tensor
image analysis along the perivascular space (DTI-ALPS) were conducted
at baseline, week 2, and week 6. Of the 52 participants, 28 received active
iTBS, while 24 underwent sham stimulation before transitioning to active
iTBS. Results: Significant cognitive improvements were observed at week 6
in the iTBS group, indicating delayed cognitive enhancement. However, no
immediate changes in cognition or glymphatic system activity (measured by
the ALPS index) were found. No adverse events were reported. Conclusions:
These findings suggest that iTBS may lead to delayed cognitive enhancement
in individuals with amnestic MCI and very mild AD, while its impact on
glymphatic activity remains uncertain and warrants further investigation.
Trial registration: Clinicaltrials.gov (NCT04555941)

APe-01-6 Metabolomics in Parkinson’s Disease: From
Biomarkers to Pathogenic Mechanisms

(OYaping Shao', Huijia Yang', Yang Ni', Guowang Xu®, Weidong Le'
!'The First Affiliated Hospital, Dalian Medical University, China, ? Dalian
Institute of Chemical Physics, Chinese Academy of Sciences

Objectives: Parkinson’s disease (PD) is a common neurodegenerative disease,
with unknown causes and no definitive diagnostic markers. Emerging evidence
indicated that metabolic dysregulations might precede and contribute to
neurodegeneration. This study mainly introduced the use of metabolomics to
discover reliable biomarkers and elucidate the pathogenesis of PD. Methods:
Plasma from PD patients, healthy controls and PD-unrelated neurological
disease controls (n=460) were collected for metabolomics analysis. Multiple
statistical analyses were performed to identify the most promising metabolite
panel for the discrimination of PD. Besides, by transplanting the fecal
microbiota from PD patients into mice, we further investigated the impacts
of fecal delivery on the fecal microbiota, metabolism and pathophysiology
in recipient mice. Results: We identified a metabolite panel (FFA 10:0, FFA
12:0, indolelactic acid, phenylacetyl-glutamine) that effectively discriminates
between PD and controls. The fecal microbiota from PD patients increased
intestinal inflammation, intensified microglia and astrocyte activation, abnormal
deposition of a-Synuclein, and dopaminergic neuronal loss in the brains of
A53T mice. Besides, we found that transplantation of fecal microbiota from
PD patients altered both the composition of the gut microbiota and the fecal
metabolic profile of the recipient mice. Conclusions: This study offers novel
approaches for the clinical diagnosis of PD and highlights the pivotal role of
gut microbiome dysbiosis and its associated dysfunctions in the pathogenesis of
PD.
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APe-01-7 An Atlas of Plasma Metabolites Uncovers Neurological
Disease Pathways and Early Metabolic Signatures

OYi-xuan Wang', Jia You'?, Xi-han Cui', Yi-lin Chen', Hai-yun Li’,
Yi-xuan Qiapgl, Ji-yun Chen', Yue-ting Deng', Jian-feng Feng"*®,
Wei Cheng'?, Jin-tai Yu'

! Department of Neurology and National Center for Neurological Disorders,
Huashan Hospital, State Key Laboratory of Medical Neurobiology and MOE
Frontiers Center for Brain Science, Shanghai Medical College, Fudan
University, China, ? Key Laboratory of Computational Neuroscience and
Brain-Inspired Intelligence, Fudan University, ® Department of Computer
Science, University of Warwick

Objective: This study aims to unveil an atlas of plasma metabolites correlated with neurological
diseases, quantify the metabolomic shifts preceding disease onset, and clarify potential causal
relationships between metabolites and diseases. Methods: We present an extensive atlas that
includes 313 plasma metabolites linked to 50 neurological disorders, scrutinized across a cohort
of 274241 individuals. A nested case-control study was conducted to delineate the temporal
trajectories of neurological diseases 15 years before onset. Utilizing whole-genome sequencing
data from our study cohort, we conducted Mendelian randomization to elucidate potential causal
relationships between metabolites and neurological disease endpoints from FinnGen. Results: Our
atlas revealed 1,701 associations between metabolites and neurological diseases. We identified
that over half (57.5%) of the metabolite changes occurred more than a decade before disease
onset. Diseases were grouped into 13 clusters based on their temporal trajectories. Notably,
creatinine, glucose/sphingomyelins, and linoleic acid emerged as key markers in predicting
neurological diseases. Through Mendelian randomization, 30 significant metabolite-disease
associations were pinpointed, with particular emphasis on the causal role of eight metabolites
on all-cause dementia. Conclusions: This atlas provides critical insights into the pathophysiology,
early diagnosis, prediction, and therapeutic strategies for neurological diseases. It serves as a
comprehensive resource for the implementation of precision medicine in clinical settings.

=5

\
N

Soe
i)

Vet IEMem &9

BRARAIREE | 2025 | 65 25l S233



