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Mitochondrial dysfunction in familial Parkinson®s disease.
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Mitochondrial dysfunction is a hallmark of both idiopathic and familial
Parkinson®s disease (PD). In this study, detailed analysis of mitochondrial dysfunction caused by loss of
PINK1 revealed both of mitochondrial Complex I and 111 deficiencies. Recently, CHCHD2 was identified as a
novel causative gene in mendelian forms of Parkinson’ s disease. In this study, it was shown that CHCHD2
was localized in mitochondrial intermembrane space.



o

PINK1 parkin

@

PINK1

CHCHD2 (Coiled-coil-helix-
coiled-coil-helix domain containing 2)

CHCHD2

Q) PINKI

@
CHCHD2

Q) PINKI
PINKI'~ MEFs
PINKI™* MEFs

Blue Native PAGE

(2) CHCHD2
SN-K-SH
Western blotting CHCHD2
CHCHD2
(1) PINK1
PINK1
Complex I  Complex 111
Blue Native PAGE PINK1

Complex 1

Complex 111

=)
3
=
=)
8
R

Complex / CS ratio (%WT)

Complex | Complex Il

(@ PINKI'* MEFs,

(kDa)
1048 mm WT KO WT KO

- .-
720 —
S S S e ATP synthase

Complex i

Complex |

480 w—

242 —

Complex IV

B complexi

146 w—

(@ PINKI'* MEFs,

(2) CHCHD2
SN-K-SH

SN-K-SH

Complex Ill Complex IV

m PINKI’ MEFS)

100% 100%
E 80% ; 80%
& 60% 2 60%.
e >
O a0% O a0%
S 20% 3 20%:
Complex | Complex Il
100% 100%
£ so% S eo%
£ 60%. £ 6o%.
>
QO 40%: Q a0%
= 2
S 20% S 20%
Complex Il Complex IV

m PINKI'~ MEFS)

CHCHD2

CHCHD2

CNM

[ == CHCHD2

[= ] tubulin GHIfRED

[ == | acetyl histone H3 (%)
[ —] NDUFA9 GRb 7)

CHCHD2

, N: , M.

(C:

e 7’ VY

+ MFX-100

[ | 1B

=== | P

|—————— | ¥Ry

[ | CHCHD2
CHCHD?2



o

@

®

o

@

®

Funayama M, Ohe K, Amo T, Furuya N,
Yamaguchi J, Saiki S, Li Y, Ogaki K,
Ando M, Yoshino H, Tomiyama H,
Nishioka K, Hasegawa K, Saiki H,
Satake W, Mogushi K, Sasaki R, Kokubo
Y, Kuzuhara S, Toda T, Mizuno Y,
Uchiyama Y, Ohno K, Hattori N. CHCHD2
mutations in autosomal dominant
late-onset Parkinson"s disease: a
genome-wide linkage and sequencing
study. Lancet Neurol. 14: 274-282
(2015)

DOIl: 10.1016/51474-4422(14)70266-2.

Amo T, Saiki S, Sawayama T, Sato S,
Hattori N. Detailed analysis of
mitochondrial respiratory  chain
defects caused by loss of PINKL.
Neurosci. Lett. 580: 37-40 (2014)
DOI: 10.1016/j-neulet.2014.07.045.
Sugiura A, Nagashima S, Tokuyama T,
Amo T, Matsuki Y, Ishido S, Kudo Y,
McBride HM, Fukuda T, Matsushita N,
Inatome R, Yanagi S. MITOL Regulates
Endoplasmic Reticulum-Mitochondria
Contacts via Mitofusin2. Mol. Cell 51:
20-34 (2013)

DOI: 10.1016/j.-molcel.2013.04.023.

FNDC5/1risin

avucp 119
27 3 27 30
271 1 17
)

DNA
D-loop . 37

*

®

®

)

®

®

(10)

26 11 25 27

DNA
D-loop . 87

26 10 15 18

Amo T, Miyamoto T, Kamimura N, Asoh S,
Ohta S. A somatic mutation of
mitochondrial DNA confers resistance
against an anti-cancer drug. 9th
International Meeting on
Mitochondrial Pathology (Euromit
2014) 26 6 15 19  Tampere,
Finland.

. PINK1, parkin
mitophagy

. 55

26 5

apoptosis

21 24

(PQQ

118

26 3 26 29

Amo T, Miyamoto T, Kamimura N, Asoh S,
Ohta S. A somatic mutation of
mitochondrial DNA confers resistance

against an  anti-cancer  drug.
International Symposium on
Mitochondria 2013 25 11 6

7 Tokyo, Japan.

Amo T, Sawayama T, Sato S, Saiki S,
Wolf AM, Toyomizu M, Ichimura T,
Gautier CA, Shen J, Ohta S, Hattori N.
Detailed analysis of mitochondrial
respiratory chain defects caused by
loss of PINK1. The 4th International
Symposium on Dynamics of Mitochondria
25 10 28 11 1
Okinawa, Japan.

PINK1/parkin
mitophagy  apoptosis
. 54
25 5 29 6 1



(11)Kawamura M, Saiki S, Furuya N,
Imamichi Y, Amo T, Yano K, Hattori N.
Excess of  PINK1/parkin-mediated
mitophagy induces apoptosis via
various caspases activation. 6th
International Symposium on Autophagy

24 10 28 11 1
Okinawa, Japan.

(12)Amo T, Sato S, Saiki S, Wolf AM,

Toyomizu M, Gautier CA, Shen J, Ohta
S, Hattori N. Mitochondrial membrane
potential decrease caused by loss of
PINK1 is not due to proton leak, but
to respiratory chain defects.
European Bioenergetics Conference
2012 24 9 15 20 Freiburg,
Germany.

(13) )
PINK1

24 8 18 19

o
ANO TAKU



