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Identification of pathogenic alpha-synuclein species that exhibit prion-like
properties in Lewy body dementia, and basic research for drug development
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We found that a -synuclein (a Sgn) aggregates are predominantly
phosphorylated at Y136 in the Lewy body dementia (LBD) brain. Aggregate formation with S129 and Y136
phosphorylation of recombinant a Syn (r-a Syn) were induced by Casein kinase 2 (CK2) but abolished

by replacement of S129 with alanine (S129A) in vitro. Mutation of Y136 to alanine (Y136A) promoted
aggregate formation and S129 phosphorylation of r-a Syn by CK2 in vitro. Introduction of Y136A r-a
Syn oligomers into cultured cells exhibited increased levels of aggregates with S129 phosphorylation
compared to wild-type r-a Syn oligomers. In addition, aggregate formation with S129 phosphorylation

induced by introduction of wild-type r-a Syn oligomers was significantly attenuated by CK2
inhibition, which resulted in an unexpected increase in Y136 phosphorylation in cultured cells. Our
findings suggest the involvement of CK2-related a Syn Y136 phosphorylation in the pathogenesis of
LBD and its potential as a therapeutic target.

a - S129 Y136 Casein kinas



LBD a - a Syn
a Syn a Syn
a Syn
a Syn LBD
a Syn
a Syn
a Syn a Syn
a Syn
a Syn
a Syn 2
LBD
a Syn a Syn 2
LBD
a Syn
LBD DN-LBD LBD Li-LBD AD
CJD SDS-PAGE a Syn
5129 a Syn Y125 a Syn Y133 a Syn
Y136 a Syn wB
a Syn r-a Syn
WT -r-a
Syn S129 S129A-r-a Syn Y136
Y136A-r-a Syn r-a Syn a Syn 5129
Casein kinase Ck2 ATP
SDS-PAGE CBB 16kDa
LC-MS/MS SDS-PAGE
wB
Thioflavin-T ThT
WT-r-a Syn Y136A-r-a Syn CK2 ATP ThT
r-a Syn Real-time Quaking-Induced Conversion RT-QulC
WT-r-a Syn Y136A-r-a Syn RT-QulC
r-a Syn
TEM r-a Syn Native-PAGE WB
r-a Syn
r-a Syn SH-SY5Y
SDS-PAGE  WB
WB a Syn 20 kba 50
kDa 20 kDa a Syn 50 kDa a Syn
a Syn DN-LBD Li-LBD
250 kDa a Syn DN-LBD DN-
LBD a Syn S129 a Syn Y136 a Syn
Y125 a Syn Y133 a Syn



DN-LBD S129
Syn a Syn DN-LBD
Y136
CK2 WT-r-a Syn  LC-MS/MS
Y136 7 Y125
Y133 S129A-r-a Syn
WwB
250 kDa S129A-r-a Syn
WT-r-a Syn 250 kDa DN-LBD S129
a Syn S129A-r-a Syn
CK2 S129 a Syn
Y136 CK2
WT-r-a Syn
Y136 a Syn
ThT WT-r-a Syn CK2

Y136A-r-a Syn ThT
Y136A-r-a Syn

a Syn
r-a Syn

WT-r-a Syn

r-a Syn

a Syn r-a Syn

TEM WT-r-a Syn Y136A-r-a Syn
r-a Syn
r-a Syn WT-r-a Syn
1,048 kDa
r-a Syn
r-a Syn
a Syn wB WT-r-a Syn
a Syn

Y136 a Syn a Syn S129 Y136

a Syn a Syn

S$129

CK2 4,5,6,7-tetrabromobenzotriazole TBB

CKk2 S129
a Syn TBB
TBB  S129

Y136

Y136A-r-a Syn

Y136 a
a Syn  S129

WT-r-a Syn  DN-LBD

a Syn Y136

S129
Y136A-r-a Syn
S129

7 ThT
TEM ThT
Y136

RT-QulC
r-a Syn
Y136A-

WT-r-a Syn Y136A-r-

Native-PAGE WB

SH-SY5Y
a Syn
Y136A-r-
Y136 a Syn
$129
a Syn
Y136
TBB



3 3 0 3

Kazunori Sano, Yasushi lwasaki, Yuta Yamashita, Keiichi Irie, Masato Hosokawa, Katsuya Satoh, 9
Kenichi Mishima
Tyrosine 136 phosphorylation of a -synuclein aggregates in the Lewy body dementia brain: 2021
involvement of serine 129 phosphorylation by casein kinase 2
Acta neuropathologica communications -
DOl
10.1186/s40478-021-01281-9
Kazunori Sano 139
Real-time Quaking-induced Conversion Analysis of Prion-like Seeding Activity of Pathological a 2019
-Synuclein
YAKUGAKU ZASSHI 999 1005
DOl
10.1248/yakushi .18-00165-3
Kazunori Sano, Masato Hosokawa 139
Prion and Prion-like Proteins 2019
YAKUGAKU ZASSHI 987 987

DOl
10.1248/yakushi .18-00165-F

32

2019




In vitro

140

2020




