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Res?argh on PD pathogenesis based on polyamine metabolism using multiomics
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We evaluated the ability of each ﬁolyamine metabolite to act as age-related,
diagnostic and severity-associated PD biomarkers. Comprehensive metabolome analysis of plasma was
performed in Cohort A (controls: 45, PD: 145), followed by analysis of seven polyamine metabolites
in Cohort B (controls: 49, PD: 186, progressive supranuclear palsy: 19, Alzheimer’ s disease: 23).
Furthermore, 20 patients with PD who were successively examined within Cohort B were studied using
diffusion tensor imaging. In Cohort A, N8-acetylspermidine and N-acetylputrescine levels were
significantly and mildly elevated in PD, respectively. In Cohort B, spermine levels and
spermine/spermidine ratio were significantly reduced in PD, concomitant with hyperacetylation.
Furthermore, N1,N8-diacetylspermidine levels had the highest diagnostic value, and correlated with H
&Y, UPDRS-I11, and axonal degeneration. The spermine/spermidine ratio in controls declined with age,

but was consistently suppressed in PD.



(1) PD

PD SNP

(Nat Rev Neurol 12:622, 2016)

validation
PD B (Sci Rep 7:7328, 2017)
(Neurology 90:e404, 2018)
PD 140 /10 2
( )
50-70% 10 20-30 PD
PD
PD
(2
L. Spermine synthase . PD
Spermidine » Spermine
SPM

PD

AtgZEBHER T EF L
(Atg5/7/LC3/Beclinl)
E -
v mTORCUBZEICED | (| anoet Neurol 5:525,2006)  SPD
F—br77o—1 F—+7r7o—5E
(RERT—2) .
FEHE (Ispermidine D

- 101512
&S (Drosophila~ Dspermidine?X 5 1= & % # — 1 SPD

b7 7o —FEEN LI-LERE. EFEGERE. SPM
mouse™~NDIXE5 (& 5 IEBERIFT R E, )

Nat Neurosci 16:1453, 2013; PLOS Biol 9102435, 2014, SPM
Nat Med 22:1428, 2016%) 1
PD Lewy a-synuclein J
Neurol Neurosurg Psychiatry 83:430, 2012) PD parkin PINK1

(J Cell Biol 189:211, 2010; FEBS Lett 584:1073, 2010) PD




DiAcSPD N1AcSPD N8ACSPD 2 3
: / ; 1 ¢ ™
R
P i P PEl Ey g
ctrl 0 1LV ctrl 011V ctrl ! 11l IV N1-
PD (H&Y) PD (H&Y) PD (H&Y)
N8
PD DNA RNA -
- iPS
PD
(1) sSMS HDACI10 SNP aMS X Y328C
Snyder-Robinson (OMIM: 309583) SMS
SNP 23 DNA
(SPD SPD SPM) SMS
SNP HDAC10 23 SNP
(@3]

a) b) c)
mTORC1 Torin 1 d) 10 uM E64d + 10 uM PepA €) MPP+ b)+d)
C)+d) ( LC3

LAMP2 )
iPS PD
( )
(3) miRNA
miRNA  RT-PCR
RNA-seq
[, 5-dinetylspermidine T
SAT2 AHDACIO ATZ 1
‘ N8-acetylspermidine Spermidine | |N1 12- dlacetylspermme N8
SAT2
SAT2 PD
~errnrera L [Nl-acetylspermine | 2
gi)[i(‘sl;)e:"hnlis;gnseyie;:seetylase . Spermine SAT2 3 PD
/ 4
PD

20

fractional anisotrophy



SH-SY5Y

miRNA

500 miRNA
Annals of Neurology 86:251-263, 2019

PD

2019

7

3



8 7 0 2

Saiki Shinji Sasazawa Yukiko Fujimaki Motoki Kamagata Koji Kaga Naoko Taka Hikari Li 86

Yuanzhe Souma Sanae Hatano Taku Imamichi Yoko Furuya Norihiko Mori Akio Oji Yutaka Ueno

Shin- Ichi Nojiri Shuko Miura Yoshiki Ueno Takashi Funayama Manabu Aoki Shigeki Hattori

Nobutaka

A metabolic profile of polyamines in parkinson disease: A promising biomarker 2019

Annals of Neurology 251 263
DOl

10.1002/ana.25516

Mori Akio Ishikawa Kei-Ichi Saiki Shinji Hatano Taku Oji Yutaka Okuzumi Ayami Fujimaki 14

Motoki Koinuma Takahiro Ueno Shin-Ichi Imamichi Yoko Hattori Nobutaka

Plasma metabolite biomarkers for multiple system atrophy and progressive supranuclear palsy 2019

PLOS ONE e0223113
DOl

10.1371/journal .pone.0223113

Amo Taku Oji Yutaka Saiki Shinji Hattori Nobutaka 519

Metabolomic analysis revealed mitochondrial dysfunction and aberrant choline metabolism in 2019

MPP+-exposed SH-SY5Y cells

Biochemical and Biophysical Research Communications 540 546
DOl

10.1016/j .bbrc.2019.09.031

Hirano Kazuoki Fujimaki Motoki Sasazawa Yukiko Yamaguchi Akihiro Ishikawa Kei-Ichi 518

Miyamoto Kengo Souma Sanae Furuya Norihiko Imamichi Yoko Yamada Daisuke Saya Hideyuki

Akamatsu Wado Saiki Shinji Hattori Nobutaka

Neuroprotective effects of memantine via enhancement of autophagy 2019

Biochemical and Biophysical Research Communications 161 170

DOl
10.1016/j .bbrc.2019.08.025




Fujimaki Motoki Furuya Norihiko Saiki Shinji Amo Taku Imamichi Yoko Hattori Nobutaka 39

Iron Supply via NCOA4-Mediated Ferritin Degradation Maintains Mitochondrial Functions 2019

Molecular and Cellular Biology e00010 19
DOl

10.1128/MCB.00010-19

Ishikawa-KI, Saiki S, Furuya N, Imamichi Y, Tsuboi Y, Hattori N 690

p150glued deficiency impairs effective fusion between autophagosomes and lysosomes due to their 2019

redistribution to the cell periphery.

Neuroscience Letters 181-187
DOl

10.1016/j .neulet.2018.10.036.

Furuya N, Kakuta S, Sumiyoshi K, Ando M, Nonaka R, Suzuki A, Kazuno S, Saiki S, Hattori N. 19

NDP52 interacts with mitochondrial RNA poly(A) polymerase to promote mitophagy.- 2018

EMBO Reports 46363
DOl

10.15252/embr.201846363

Ueno SI, Saiki S, Fujimaki M, Takeshige-Amano H, Hatano T, Oyama G, Ishikawa KI, Yamguchi A, 8

Nojiri S, Akamatsu W, Hattori N.

Zonisamide Administration Improves Fatty Acid B -Oxidation in Parkinson®s Disease. 2018

Cells 14

DOl
10.3390/cel1s8010014




Shinji Saiki

New Biomarkers for Parkinson’ s disease

6th Asian and Oceanian Parkinson’ s Disease and Movement Disorders Congress

2019

13

2019

Shinji Saiki

Blood metabolic biomarkers for Parkinson®s disease

9th Biennial Meeting of Society for Free Radical Research-Asia

2019

Shinji Saiki

Development of anti-Parkinson’ s disease medicines focusing on autophagy/mitophagy modulation

61 40

2018 2019




Shinji Saiki

Serum polyamine metabolic changes in neurodegenerative diseases.

59

2018 2019

http://www. juntendo-neurology.com/n-kenkyu-syoukai .html

(Sasazawa Yukiko)

(20594922) (32620)

(Akamatsu Wado)

(60338184) (32620)

(Funayama Manabu)

(70468578) (32620)




(Ishikawa Kei-Ichi)

(90733973)

(32620)




