2015 2017

iPS DNA

Evaluation of involvement in_neurodegeneration by collapse of mitochondrial DNA
maintenance mechanism using iPS cells
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We identified TWNK (C10orf2) as a new causative gene of Perrault syndrome.
TWNK encodes mitochondrial DNA (mtDNA) helicase and is involved in mitochondrial maintenance
mechanism. The ﬁurpose of this stud¥ is to reproduce the process of mutations of TWNK damaging the
maintenance mechanism of mtDNA and leading to neuronal death by patient-derived iPS cells. Using
the fact that mtDNA mutation is initialized when iPS cells are established, we observed the
accumulation of mtDNA mutations in neurons differentiated from iPS cells. A cell-line that minimized
mitochondrial abnormality was obtained and it was shown that mtDNA mutations accumutated due to
TWNK mutations.



optineurin
Nature, 2010
CACNA1G Mol Brain, 2015

Perrault TWNK
C10orf2  Neurology, 2014
1,2)
mtDNA
Perrault
TWNK DNA mtDNA
1
TWNK
mtDNA DNA
Perrault
1. Perrault

Arg391  Trp4s1

Perrault
iPS

MtDNA

mtDNA
iPS MtDNA

mMtDNA
MtDNA
DNA
TWNK MtDNA

MtDNA
iPS

mMtDNA

Perrault
Yamanaka iPS

PCXLE-hOCT3/4-shp53-F
PCXLE-hUL pCXWB-EBNAL

PCXLE-hSK

iPS TWNK
mtDNA

2. mtDNA

Orilj*

a mtDNA Deletion

. Q mONA Mutation

; mtDNA Depletion

Topoisomerase



mtDNA

mEDNA
mtDNA
long-range PCR PCR
2
iPS
iPS FSEBq
embryoid body FGE-2
rhombic lip
mEtDNA
iPS
mtDNA
mtDNA 3
16.5kbp mtDNA
4
6kbp 9kbp 1lkbp 14kbp
MmtDNA quR
DNA APP
mtDNA CytB
Variant
iPS
iPS

MtDNA

DNA
APP
120 iPS
80 iPS
mtDNA
3 4
4
iPS
35 iPS 33
11
iPS 6
5
3. mtDNA
CytB/APP
140
120 I .W p=00015

100

80

I S

60

40

20

iPS

T
e # 3

(NC:n=3)

long-range PCR
mtDNA (16,569 bp)

IN@

Complex| %

4. mtDNA

oy = ComplexIll
'“’“.’I © ComplexIV \
& ATP synthase L2
Transfer RNA H
Ribosomal RNA I
Cantrol region

mtDNA

mtDNA

mtDNA



5. mtDNA

Number of mutations
40

35 I
30 +——
25 T—
20 T—
15 —
10— I 3 3 1
5 j . . —
a .
NC I-1 I3

i Tatal ENovel [NC: n=8)

1: Maruyama H, Morino H, Ito H, et al.
Nature. 2010 May 13;465(7295):223-6.

2: Morino H, Pierce SB, Matsuda Y, et al.
Neurology. 2014 Nov 25;83(22):2054-61.

5

1: Miyamoto T, Akutsu SN, Fukumitsu A,
Morino H, Masatsuna Y, Hosoba K, Kawakami
H, Yamamoto T, Shimizu K, Ohashi H,
Matsuura S. PLK1-mediated phosphorylation
of WDR62/MCPH2 ensures proper mitotic
spindle orientation. Hum Mol Genet. 2017
Nov 15;26(22):4429-4440.

2: Naito H, Takahashi T, Kamada M, Morino
H, Yoshino H, Hattori N, Maruyama H,
Kawakami H, Matsumoto M. First report of
a Japanese family with spinocerebellar
ataxia type 10: The second report from Asia
after a report from China. PLoS One. 2017
May 19;12(5):e0177955.

3: Morino H, Matsuda Y, Muguruma K,
Miyamoto R, Ohsawa R, Ohtake T, Otobe R,
Watanabe M, Maruyama H, Hashimoto K,
Kawakami H. A mutation in the low
voltage-gated calcium channel CACNALG
alters the physiological properties of the
channel, causing spinocerebellar ataxia.
Mol Brain. 2015 Dec 29;8:89.

4: Saji N, Kawarai T, Miyamoto R, Sato T,
Morino H, Orlacchio A, Oki R, Kimura K,
Kaji R. Exome sequencing identifies a
novel intronic mutation in ENG that causes
recurrence of pulmonary arteriovenous
malformations. J Neurol Sci. 2015 May
15;352(1-2):29-33.

2
1: Ca
CACNA1G

39 2016

2:

CACNAIG 57

2016
0

o 0
o 0

http://home._hiroshima-u.ac.jp/epidem/in
dex.html

@
MORINO, Hiroyuki

10397953



