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Study of alpha-synuclein propagation by in vivo structural analysis at SPring-8
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Lewy body and glial _cytoplasmic inclusion (GCl) are characteristic
aggregates found in the brain of patients with Parkinson"s disease and multiple system atrophy,
respectively, and are mainly consist of a -synuclein. Recently, it has been reported that these
aggregates are capable of propagating within the brain in a prion-like manner. However, in these
study, artificial amyloid fibrils of a -synuclein are used and there is still no evidence that such
propagation occurs in the patient®s brain. Here, we challenged for ultrastructural analysis of
aggregates in the autopsy brain using SPring-8 synchrotron radiation, which has been considered
difficult until now.

As a result, it was found for the first time that Lewy body contains amyloid fibrils, and the
secondary structural difference between Lewy body and GCI also was clarified.

a - SPring-8



LB

MSA
a -
Prusiner
Vivo
2
SPring-8
a -
a -
a -
a -
PD MSA
SPring-8
X
SPring-8
SPring-8
BL43IR
BL40OXU
B
B
X
B
PD
400 m
a -

LB

LB

GClI

BL43IR

4.7

GCl

GCl

SPring-8

PD

in vitro

in

BL40OXU

B —MEEMNTEA

THREEN =B iE

X-ray diffraction

wild-type

Y

VEO DB —MEE

L

"

Wl

|

'“\\\\ v

A\feerC(CHH

WOpm X



SPring-8 BL43IR
FTIR 5 m 3um
B
X
SPring-8  BL40XU 5um
1-2
a -
a -
SPring-8  BL45XU X
(SEC SAXS)
SPring-8  BLAOXU X — S
4.7 10 B
g 00 5 10 1‘5 20 25 30
q(nn")
LB GCI
SPring-8 BL43IR LB 7o -
GCI LB §W%
B 54.9+ 4.5
ol B 38.2 + 3.3%
P<0.01
LB clo] [N
a -
SPring-8 BL43IR X a -
a -
a -
a -
3

The localization of a -synuclein in the process of differentiation of human

erythroid cells. Katsuya Araki, Kotomi Sugawara,

Eri H Hayakawa, Kumi Ubukawa, Isuzu

Kobayashi, Hideki Wakui, Naoto Takahashi, Kenichi Sawada, Hideki Mochizuki, Wataru

Nunomura. International journal of hematology.
10.1007/s12185-018-2457-8

108, 130-138 (2018) DOl :

Dynamical Behavior of Human a -Synuclein Studied by Quasielastic Neutron Scattering.

Satoru Fujiwara, Katsuya Araki, Tatsuhito Matsuo,

Hisashi Yagi, Takeshi Yamada, Kaoru



@

@

Shibata, Hideki Mochizuki. PLoS One. 11(4), e0151447 (2016) DOl :
10.1371/journal .pone.0151447.

A small-angle X-ray scattering study of alpha-synuclein from human red blood cells.
Katsuya Araki, Naoto Yagi, Rie Nakatani, Hiroshi Sekiguchi, Masatomo So, Hisashi Yagi,
Noboru Ohta, Yoshitaka Nagai, Yuji Goto, Hideki Mochizuki. Scientific Reports. 6,
30473 (2016) DOl :10.1038/srep30473

Evaluation for the strains of alpha-synuclein fibrils in the autopsy brain by
synchrotron FTIRM. Katsuya Araki, Hideki Hayakawa, Kensuke lkenaka, Naoto Yagi,
Hideki Mochizuki. 59 2018 5 23
Fine structure analysis of alpha-synuclein aggregates in the patient’ s brain with
synchrotron radiation. Katsuya Araki, Naoto Yagi, Kensuke lkenaka, Hideki Hayakawa,
Kosuke Baba, Yoshitaka Nagai, Hideki Mochizuki. 23 2017 9
17
The structure analysis for a -synuclein and Lewy bodies in the brain of Parkinson’ s
disease patients with synchrotron radiation. Katsuya Araki, Naoto Yagi, Kensuke
Ikenaka, Hideki Hayakawa, Kousuke Baba, Yoshitaka Nagai, Yuji Goto, Hideki Mochizuki.
60 2017 9 7
The structure analysis for alpha-synuclein and Lewy bodies with synchrotron radiation.
Katsuya Araki, Naoto Yagi, Rie Nakatani, Hideki Hayakawa, Kousuke Baba, Yuji Goto,
Hideki Mochizuki. 57 2016 5 23

Secondary structure analysis of Lewy bodies in the brain of Parkinson®s disease
patients. Araki K, Naoto Y, Mochizuki H. SPring-8/SACLA Research Frontiers.(2016)
http://ww.spring8.or.jp/pdf/en/res_fro/16/034 035.pdf

( )

Secondary structural analysis of Lewy bodies in the brain of Parkinson’ s disease

patients. Journal OFf Synchrotron Radiation. 23, facility information. (2016)
SPring-8 NEWS 87

(2016)

http://www.spring8.or. jp/pdf/ja/SP8 news/no87 16/no87.pdf

https://resou.osaka-u.ac. jp/ja/tag view?tag=%E8%8D%9I2%E6%ICHABUES%B5%EBUES%I3%E9

https://www.jaea.go. jp/02/press2016/p16042101/

YABUMOTO, TaiKki

8 20774227

MOCHIZUKI, Hideki

YAGI, Naoto



