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Horie, K. et al. CSF tau microtubule-binding
region identifies pathological changes in
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[#65] Mzt ZE 8 {LiE (amyotrophic
lateral sclerosis : ALS) 1ZZ ¥ ekt a &
0. FIFEAL, BALH DV TEE = 2 — e
DR THEIND A, I f b
Dia e FEROHE b AR R BN S 2
b9 %, MAEEIEEL YA L iTReND
(inTegrated Registry for Neurodegenerative
Disorders)|Z 15 % ALS @ HSREE - BiRpE %
AT HBICIRES, R EEICIR S LTy
JHZATV, M TPRICEWT 2 FFRAEICE L
TEREHTIICHRE LT,
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2022 £F 4 1 ~2023 £ 12 A DR T, HFEiZ A
BeED & 5 ALS EBWis o 414D 5
5. iTReND (28 gk S/ 27T Lo xti b LT
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FHEOF 14, BHEE 140 3 4135 HIC
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Too ERBRBEIESAE 340, BARETEIE 1140, NEGETE
JiE 10 4 T, iTReND %r§kiRs O e i o %)
1% 23 7°H. ALSFRS-R(The revised ALS
Functional Rating Scale)® # #ufii 38.5 72>
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BEAF D ALS O Wi I, FREEED B DN
AR & T, 2020 FICREE SN
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FIEMETH - T2BEF D Awaji FEEIESHET El
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WD, R - RRELE OfENTIZ CE Mo Tz
0. BEAFOFEMETRoWI R E A - SR T2 T
NEE) = = — 1 HED 2D 2 B3 Gold Coast
FAEITITREE LTV,
Fro. FEGHIIC W T, BEAF O RS RE IR A
BRI DO E R B FIRE LT o2& 2 A,
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e T HMREMEETH D, PD OEBER
WZOWTE L RN STV D 23, FEEBENEIR
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SCD(Spinocerebellar degeneration) 7 Al fE 1
IZ SARA(Scale for the assessment and rating
of ataxia)?® gold standard T %723, SARA I
PR PRI E2IC NI L2 BRIRAEEE TH 0 L Bl
LTEBHMEOXE TOBEPMHATHDH LWV D
RN B %5, FARS-ADL(Friedreich’s ataxia
activities of daily living) Vi3 H & A IEEH{E 9 TH
H ORI HRLY SL>THE Y . BHitkd 50
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EFACTSY: Wo oL U A MY 2L L
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Fex 13 FARS-ADL A AGERRZ B L. D%
Lk - FHEMEERE] L7-, 4 RFk 4 1% FARS-
ADL A AGEMRZTEH LIoE bR 1 o Z B =
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i L7z 72O ET D,
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B b7 SCD 4% 128 #il (SCA31 49
i, SCA3/MJD 34 #i, SCA6 30 ffil, SCA25
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{LFEREA » F B a— 2 T L ITiAT L, BBk
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[ 2R]
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(2022 4 6 A LA J-CAT % gk - 975 Ml fite i f41))
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g - BEEX D TETH D,
%, SCD B IZR1T 5 B4E Al O &R T
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(25 30ik]
1) Subramony SH, May W, Lynch D, et al.
Measuring Friedreich ataxia: Interrater
reliability of a neurologic rating scale.
Neurology 2005;64:1261.
2) Lin C-C, Ashizawa T, Kuo S-H.
Collaborative Efforts for Spinocerebellar
Ataxia Research in the United States: CRC-
SCA and READISCA. Frontiers in neurology
2020;11:902-902.
3) Reetz K, Dogan I, Hilgers RD, et al.
Progression characteristics of the European

Friedreich's Ataxia Consortium for



Translational Studies (EFACTS): a 4-year
cohort study. Lancet neurology 2021;20:362-
372.

4) Schmahmann JD, Pierce S, MacMore J,
L'Ttalien GdJ. Development and Validation of a
Patient-Reported Outcome Measure of Ataxia.

Mov Disord. 2021 Oct;36(10):2367-2377.
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[1] We developed an integrated disease
registry iTReND and established a
research infrastructure. We created a
system for efficiently collecting clinical
information by creating common and
disease-specific clinical data templates and
installing them in electronic medical
records. In anticipation of the future
transition to JASPHER, an electronic
medical record data sharing project at JH,
we adopted a format compliant with the
FHIR system, a common format. In order
to lower the hurdles for registration, a
dedicated psychologist was in charge of
providing informed consent to patients and
conducted psychological tests on common
items. Additionally, a dedicated data entry
assistant was assigned to ensure data
entry without missing values. In principle,
all iTReND cases were registered in the
biobank, and serum and genomic DNA
samples were collected, as well as
cerebrospinal fluid specimens where
possible.

Registration began in July 2022, and a
total of 520 cases were registered by the
end of 2023. The patients included 218
cases of Parkinson's disease, 81 cases of

multiple system atrophy, 58 cases of

tauopathy, 46 cases of SCD, 40 cases of
ALS, and 77 cases of undetermined disease
type. Furthermore, we constructed a
system for linking with genome data.
Multiple comprehensive genome analysis
projects that have been carried out in the
Department of Neurology will be managed
horizontally using a common ID with
iTReND, and by linking them with
1TReND's clinical information, we will
analyze the correlation between
phenotypes and genotypes. We have
started building a possible system and
have completed the basic DB configuration.
[2] We performed omics analysis using
serum and cerebrospinal fluid from
patients with neurodegenerative diseases
and discovered BM candidates common to
multiple neurodegenerative diseases. We
plan to analyze the relationship with the
degree of disease progression in the future.
We also discovered useful disease-specific
BM candidate molecules in MSA and
examined their relationship with clinical
information. The candidate molecules were
measured by ELISA and verified.
[Individual research] [1] SCD: (1) Whole
genome analysis was performed on 1058
cases that were negative for frequently
occurring causative gene mutations in J-

CAT, and the diagnosis of ultra-rare hSCD



was confirmed in 82 cases.

@We created a Japanese version of the
FARS-ADL scale and confirmed its validity
and reliability. We began conducting
biannual interviews with 128 patients with
confirmed disease type and mild SCD
extracted from J-CAT. In 100 cases, a total
of three interviews were completed over a
period of one year. Furthermore, we
developed an application called ““J-CAT
ePRO" that implements a structured
telephone interview method. Forward and
reverse translation of PROM-Ataxia, a self-
reported evaluation index for SCD
patients, has been completed.

(@®We measured the walking rhythm of
patients with spinocerebellar degeneration
(SCD). Using the above system, we
clarified the mathematical characteristics
of walking rhythm. We built a system that
modulates music to match an individual's
walking rhythm, and conducted a single-
case study (AB design) with three people.
We were able to observe the effect of music
therapy on gait rhythm in one patient (a
case with moderate gait disorder). @ We
established a system to efficiently utilize
serum to evaluate synaptic long-term
depression LTD, and found cases of
cerebellar ataxia that inhibited long-term
depression LTD. Furthermore, when the 3-
minute plasticity-inducing stimulus
required to induce LTD was shortened to 1
minute, synaptic plasticity, which is the
opposite of LTD, was induced in the form of

long-term enhancement of synaptic

transmission (LTP).

[2] ALS: Erbb4 was knocked out by
recombination by administration of
tamoxifen. One year after administration,
the number of MN significantly decreased
to about 60% compared to the control. As
for the phenotype, clasping reflex scores
were significantly higher in ¢cKO mice,
suggesting a nervous system disorder. In
order to identify the timing of the
degeneration process, analysis was
performed 1, 2, and 3 months after
administration, and even during this
period, the number of MNs significantly
decreased to about 60% compared to the
control. Furthermore, one month after
administration of tamoxifen, decreased
TDP-43 staining and nucleolar
abnormalities in the MNs of KO mice were
observed.

[3] Tauopathy: Regarding the concordance
rate with the clinical and pathological
diagnosis of tauopathy at our hospital,
there were many cases of correct diagnosis
for Richardson syndrome (RS), but the
accuracy rate was not high for other
disease types. We confirmed the existence
of PSP cases showing abnormal MIBG
myocardial scintigraphy in autopsy cases
at our hospital. There were cases in which
cardiac sympathetic nerve loss and tau
deposition were not observed as
pathological findings, and other factors
such as functional abnormalities
(transporters) were considered. We

investigated the clinical characteristics of



tauopathy cases presenting with normal
pressure hydrocephalus-like images.
Postural reflex impairment was observed
in all cases, and among the cases in which
tauopathy was pathologically confirmed,
there were cases in which shunt surgery
was temporarily effective before death.

[4] PD: (1) In 2017, we developed a
treatment program (Multidisciplinary
Approach for Posture and Gait Disorders;
MADI) that integrates standardized
rehabilitation procedures and lidocaine
injections into the causative muscles for
postural abnormalities associated with
PDRD. Since the treatment was performed
on more than 100 patients, we began
analyzing the treatment results. In
addition, we started a randomized trial
(MADI-RCT) comparing a group that only
implemented the rehabilitation part of
MADI with a group that implemented
general rehabilitation that combined
stretching and extensor training. carried
out. Based on the analysis of cases at our
hospital, we confirmed that a period of up
to 2 weeks 1s appropriate for test
administration of LCIG via a nasojejunal
tube. We investigated the long-term
prognosis of LCIG and confirmed that
Japanese patients have the same prognosis
as previously reported Caucasians.

@ Regarding the clinical image correlation
of PD, we mainly analyzed the psychiatric
symptoms of Parkinson's disease. Analysis
of nigrostriatal scintigraphy showed that

the accumulation ratio of dopamine

transporters in the putamen/caudate
nucleus was significantly higher in PD
patients with anxiety than in patients

without anxiety.

Summary

During this research period, we
constructed an integrated disease registry,
1TReND, registered 520 cases, and
achieved structured clinical methods and
accumulation of bioresources, achieving
results that exceeded our initial plans. We
believe that we have established a system
that will serve as the foundation for future
neurodegenerative disease research. We
plan to continue registration from next
year onwards. We also obtained useful data
regarding omics research using biobanks.
Individual studies are also progressing
smoothly, and in the case of SCD, a
prospective natural history study using
structured telephone interviews for FARS-
ADL is progressing smoothly, and the
characteristics of each disease type are
becoming clearer. In addition, new
knowledge has been obtained through
mathematical analysis of walking rhythm
in rehabilitation, and music therapy has
started smoothly. MADI-RCT is
progressing smoothly at PD, and LCIG is
accumulating real-world data ahead of
other facilities. New findings have also
been obtained regarding the relationship
between psychiatric symptoms and images.
Research on animal models for ALS is

progressing smoothly, and knowledge that



leads to MN degeneration has been
obtained. As described above, the research
progressed smoothly within the period and
achieved results that exceeded the initial

plan.



