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Elucidation of the Pathology of Synucleinopathies and Development of New
Therapies Focused on Serum Alpha-Synuclein Seeds
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We have established a new diagnostic technique called IP/RT-QulC, which
identifies pathogenic alpha-synuclein seeds from serum. This method has successfully differentiated
patients with Parkinson®s disease from healthy controls with high accuracy. While the precision for
diagnosing patients with multiple system atrophy was slightly lower, there were more positive cases
than in the controls. We also collaborated with Luxenberg, and their double-blind cohort
successfully differentiated from Parkinson®s disease to control. Thus, we developed our technique as

a valuable detection of diagnostic marker. These findings have been published in sNature Medicine.
In addition, using the RT-QulC method, seeds were identified from whole-body organs in
pathologically diagnosed cases. Research has also been conducted on a mouse model to track the
distribution of alpha-synuclein seeds.

a - IP/RT-QuIC



(LB)
Cl_
AS
(GCI)
B
dual hit
Cl_

Cl_
Cl_

zmmﬁm Y TN
FVUIR J}(ﬁ;?é%;ﬁﬁr

>

FAISEL TR

BMBBRT-QuUICH: (1§892018-159694)

vazeEF>U~

LB

(glymphatic system)

(#eRDIRE: (Dual-hit)

J—FIV IR TS EDMRREIEICASS —

RhYEHBEUER
DURDSREA

BRENS
RTERERIZA

P

> o \
ARARDEEHR (£25>5—FK)
SRIUAJ)F - TR MBDASS — KRBOB DL
BOGBUEE

ASEHBZAH ML | RME®mE
- DEREA J
(Semnmome  UI>EF> pas] B ) o (Eu A
([ o smemen s Y || DUAl HIUEBOBTRSAIVA || 5300407 - Climizsas 330 2
/J/;%/' srgzam " J\F— D eI SR - S3OUA T ORISR TA AR~
< o JC—FIVU S TE DR h—DFEZ
- Jj’/’{\ 2\% 53&&@@&? e COEOTREED || hass — KoMEDEMOBICEIVEE
As,- « B RABRIE LT T TR THEEIRE(C BSREORN .
.As/—mm;ﬁvﬁm,guunkmﬁwsm7 I\ omETERL )\ WEASS— MR & SHBRWREOHT )
a-
a-
-
-
-
RT-QuIC (IP/RT-QuUIC) a-
a-
221 39

76



73 30 25
PRKN 17 128 IP/RT-QuIC
AS53T a- HEK?293T
a-
a-
RT-QuIC
(1_
a-
a- 50pg
(1_
95 90
64 44 AS
9 8.5 PRKN 0
AS RT-QuIC
2
a =
—— b .
— — R—F2Y9% LE—/)MABIZRAAE S RIRENRAE
4000-££ NS 100 100+ ) 100 o
wlf AUCO0.96 ol AUCO090 w0 AUC 0.64
8000 60 604 60 -—
% 2000 =‘° = 04 E “
% 1000 20 I l ’ I | | 204 l I l ' | 2:
0- s AmE s
_;,—@4%,@‘;#5‘ e
K j,&,é@z,&
RS B2 : 7% I P/RT-QUICIC&Ba-YRIL A S RISERE LRI, 1SR
NN 4\%
q_
2
3
a b NS
K=FDYV : 280MVRLNIBE
$ - c i
h i 50 -
VE—IMRIBSIE : WEAOHAUINE —
| ~— 40
—_—— €
matln:: 1EOXNMIUNIE £, 307
——— DH 20+
SRABE: 1EOAVNERINE [
I i 104 # ‘
t t o
P 4
P
&
\\/ 9 /‘\
TR ‘ \;i,

B3 : &a-SRI0A ) \F—(CH B MBHRASS — REAWTIEIRU L RESREDIBIEDIE



a- a-
a- GFP
A53T a- HEK293T

LE—/IMARIRRHE

B & &
R
& o F
./
\‘i'
B4 : Fa-SRIV1 )\ F-EBEMEHRDASS — ROIZSRMEBICH T SRERERZ R DIRET
a_
proximity ligation assay (PLA) PLA
SN SN (
PSA
FS-GO  Fluorochromized styramide-Glucose Oxidase
a_
PLA FS-GO
a_
10 8 7
1 1 RT-
QuliC AS AS
AS
a_
a- fibril
in vivo
(IV1S)
1-2 a- 50pg
a- Spg
q_
( ) a-

-

Okuzumi A, Hatano T, Matsumoto G, Nojiri S, Ueno SI, Imamichi-Tatano Y, Kimura H,
Kakuta S, Kondo A, Fukuhara T, Li Y, Funayama M, Saiki S, Taniguchi D, Tsunemi T,
MclIntyre D, Gérardy JdJ, Mittelboronn M, Kruger R, Uchiyama Y, Nukina N, Hattori N.
Propagative a-synuclein seeds as serum biomarkers for synucleinopathies. Nat Med. 2023
Jun;29(6):1448-1455. doi: 10.1038/s41591-023-02358-9.



9 7 1 5

Nishikawa N, Murata M, Hatano T et al. 103

Idiopathic rapid eye movement sleep behavior disorder in Japan: An observational study 2022

Parkinsonism and Related Disorders 129 135
DOl

10.1016/j -parkreldis.2022.08.011

Daida Kensuke Shimonaka Shotaro Shiba- Fukushima Kahori Ogata Jun Yoshino Hiroyo Okuzumi 37

Ayami Hatano Taku Motoi Yumiko Hirunagi Tomoki Katsuno Masahisa Shindou Hideo Funayama

Manabu Nishioka Kenya Hattori Nobutaka Imai Yuzuru

a - Synuclein V15A Variant in Familial Parkinson®s Disease Exhibits a Weaker Lipid- Binding 2022

Property

Movement Disorders 2075 2085
DOl

10.1002/mds . 29162

Li Fangjun Hatano Taku Hattori Nobutaka 87

Systematic analysis of the molecular mechanisms mediated by coffee in Parkinson’ s disease 2021

based on network pharmacology approach

Journal of Functional Foods

104764 104764

DOl
10.1016/j . jf.2021.104764

Sakurai Anri Tsunemi Taiji Ishiguro Yuta Okuzumi Ayami Hatano Taku Hattori Nobutaka 269
Comorbid alpha synucleinopathies in idiopathic normal pressure hydrocephalus 2021
Journal of Neurology 2022 2029

DOl
10.1007/s00415-021-10778-1




Ogawa Takashi Hatano Taku Kamagata Koji Andica Christina Takeshige-Amano Haruka Uchida 90

Wataru Saito Yuya Shimo Yasushi Oyama Genko Umemura Atsushi Iwamuro Hirokazu Ito

Masanobu Hori Masaaki Aoki Shigeki Hattori Nobutaka

White matter alterations in Parkinson®s disease with levodopa-induced dyskinesia 2021

Parkinsonism and Related Disorders 8 14
DOl

10.1016/j -parkreldis.2021.07.021

Andica Christina Kamagata Koji Saito Yuya Uchida Wataru Fujita Shohei Hagiwara Akifumi 7

Akashi Toshiaki Wada Akihiko Ogawa Takashi Hatano Taku Hattori Nobutaka Aoki Shigeki

Fiber-specific white matter alterations in early-stage tremor-dominant Parkinson’ s disease 2021

npj Parkinson®s Disease 18
DOl

10.1038/s41531-021-00197-4

Pilotto A Hatano T 23/30 et al 97

Association of Orthostatic Hypotension With Cerebral Atrophy in Patients With Lewy Body 2021

Disorders

Neurology e814 e824
DOl

10.1212/WNL.0000000000012342

Koinuma Takahiro Hatano Taku Kamagata Koji Andica Christina Mori Akio Ogawa Takashi 11

Takeshige-Amano Haruka Uchida Wataru Saiki Shinji Okuzumi Ayami Ueno Shin-Ichi Oji

Yutaka Saito Yuya Hori Masaaki Aoki Shigeki Hattori Nobutaka

Diffusion MRI Captures White Matter Microstructure Alterations in PRKN Disease 2021

Journal of Parkinson®s Disease 1221 1235

DOl
10.3233/JPD-202495




Ogawa Takashi Hatano Taku Kamagata Koji Andica Christina Takeshige-Amano Haruka Uchida 7
Wataru Kamiyama Daiki Shimo Yasushi Oyama Genko Umemura Atsushi Iwamuro Hirokazu Ito

Masanobu Hori Masaaki Aoki Shigeki Hattori Nobutaka

White matter and nigral alterations in multiple system atrophy-parkinsonian type 2021
npj Parkinson®s Disease 1 12

DOl
10.1038/s41531-021-00236-0

11 5 4

Okuzumi A, Hatano T, Matsumoto G, Nukina N, Hattori N.

Identification of seral disease-specific alpha-synuclein seeds using IP-RT-QuIC.

63

2022

Ueno SI, Hatano T, Okuzumi A, Oda Y, Hattori N.

Analysis of a -synuclein aggregation and proteomics in Parkinson’ s disease.

63

2022

Taku Hatano and Nobutaka Hattori

Lipid Metabolism and a -synuclein aggregation

44

2021




74

2021

61

2021

Taku Hatano, Ayami Okuzumi, and Nobutaka Hattori

Searching for novel biomarkers in Parkinson’ s disease.

The 2021 Annual meeting of the Korean Society of Neurodegenerative Disease (KSND) 30th

2021

Taku Hatano, Nobutaka Hattori

Updates in Neuroimaging for Parkinson Disease and Related Disorders

9th Singapore International Parkinson Disease and Movement Disorders Symposium

2021




Taku Hatano, Nobutaka Hattori

Metabolite Biomarkers Parkinson Disease and Parkinsonism

9th Singapore International Parkinson Disease and Movement Disorders Symposium

2021

Taku Hatano, Nobutaka Hattori

Mechanisms of a -synuclein aggregation and potential treatment strategy for PD

MDS-AQOS Basic Science Summer School

2021

Taku Hatano, Akio Mori, Yutaka Oji, Ayami Okuzumi and Nobutaka Hattori

Mechanisms of a -synuclein aggregation and potential treatment strategy for PD

RIKEN Symposium ~ Mechanistic Insights into Neurodegenerative Disorders ~

2022

Taku Hatano, Takashi Ogawa, Nobutaka Hattori

The pathomechanisms of Levodopa-Induced Dyskinesia in Parkinson’ s disease.

95

2022




2021

224

NCER-PD
https://parkinson. lu

(Okuzumi Ayami)

(90826075) (32620)
(Ueno Shin-ichi)
(40875944) (32620)




