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W22 A% B OMEZE (3£ 3) :We have previously identified a novel mitochondrial ubiquitin ligase,
MITOL, which is localized in the mitochondrial outer membrane and is involved in the
control of mitochondrial dynamics. In this study, we examined whether MITOL eliminates
misfolded proteins localized to mitochondria. Mutant superoxide dismutasel (mSOD1), one
of misfolded proteins, has been shown to localize in mitochondria and induce mitochondrial
dysfunction, possibly involving in the onset and progression of amyotrophic lateral
sclerosis. We found that MITOL interacted with and ubiquitinated mSOD1. Moreover, MITOL
overexpression promoted mSOD1 degradation and suppressed mSOD1-induced reactive oxygen
species generation. Thus, our findings indicate that MITOL plays a protective role against
mitochondrial dysfunction caused by the mitochondrial accumulation of mSOD1 via the
ubiquitin—proteasome pathway.

N

AT AERA

LR B R 2 a3

2008 4 2, 100, 000 630, 000 2, 730, 000

2009 4 1, 300, 000 390, 000 1, 690, 000
R
MR
iy

) 3, 400, 000 1, 020, 000 4, 420, 000

=6
[5>2




WFIE5T B - AW

FFg o F - ME - EWE: - B LRy

F—U— e T B
1. WHZERRAA S PO 5

% < OIREWIRB TIREEY V7 ED
TN, @E, ZoXHhz N
7 XA I o TUN B 5l A PR RS
ko THARNEEMNMT bR TEBY ., ¥
/N AR T o SV B RE S R ZE S T
5o L L72RD bR MR B ORAED —D
LTI hary RUT~DEWY R 7E
DEBREOBEENRESNTWHDLN, 2 b=
PRUT ETOMEEREEITIREINT
(/\7331/\0

FITCHEEBERRIELEZI har R TE
Mo Fo U H—F, MITOL B b3 R
UT7IZBWTI har R 7ERBMEMS
VR EDOEEEI BT D 0BT,

2. RO B

MITOL 232 b=y R T HEMEEET LM
VR EDOWEEME, DEVI har RUT
i B ICBA ST o AR L ST D
ZEEEMET D,

3. WDk

PR MERBD—> T B i ZEHE AN 2R i

{LIE DR KRBT D—>, Z2H S0D1 28X |
A R T~EETHETCIha N7

fREAEZ L, TOREIZEE L TWDHEHEIC
ERL, T NVEMNEX R E L TER

SOD1 ZfHWTMITOLIC L B Fav KU T
HEHEELH LT 5,

FEER7E L LTMITOL (2 Xk 5255 SODL D4y
iR, = B % T ALk O e IR 2 —iE
TR TS, FERICMITOL /v 7 X0k
IZBWTHHRS, 2R SODI DI b= R
V7N E U IR EEE B O FEA D s &

NTWLOT, MITOL —EHIEH, KO v
I H RO TEEEBIET S, BICE
. S0D1 12 X B M AE 2 MITOL 4709 [alkE
T B0 MIT 7 vt A 5 AW 5,

4. WFITERE

MITOL \Z & AZE . SOD1 D= B X F L& T~
Hi-, ZEE SOD1 & MITOL Z—i@PE3sE <
., I bR THEHEZBRERL, 28%F
AT v A B FE L= E 2 A, MITOL K1F
FIICZE L SODI D= B F LAk L~UL N Lk

LTWAZLERHAL Mo T-, -, B8
SOD1IZIX 100 FFELL EDZE A HIE ST
V. I HWHILD GI3A DZEFIR (SOD JE M
HY) EBIOERIKRTEH D G85R (SOD {H M4
L) ofiFEbabexF oAb, et L
TWAZ EEHLMNT LTz, L TEAR
SODL IZBI L Tl X F o L2V &n
AOMNE o2, (K1)

X 1

e 1 2 3 4 85 8 7
- =

S0DIFAG . T B E EE

WTCL-mye - - - WTCBWTCE
Fid-lld + + + =
(Ll ]

" FLWG
T

- 1B A

S0
w
=
- I — — . LA
Ir-
:'_"M' PR T -

ZOFEE LY MITOL (X258 H SOD1 #1138
L., 2EXTF AT D ENHLNE -
7~

FIZMITOL / v 7 X 7 A TRIBRD IR & 52
ML= 2 A, MR &I I AR
SOD1 D= &% F AL DD K OV fif E 4E A3
BN,

WITZER SOD1 282 hay RUTICERET D
B & o TR TR (ROS) D PEA S IE &
LTWBD T, MITOL 12 & » TR SOD1 D
WED IR N TEEINEHER L
& = A, MITOL {KAFHIIC ROS D REA 3] &
NTWDZERHABMNE -T2, (K 2)

FMITOL / v 7 27 B TR SoD1
\Z X % ROS OEIMAFERE STz, ZOREHRE
—F LT, MITOL —@MERBlIc L~ T, £5R
SOD1 12 & A AAAZE 3 ] < v, KCRHZ MITOL



) oI B AZX o TER Sobl oFMIC &
DAL DM MR S 7=,

X 2

Mock MITOL WT

— 100

19.5%
mw :l:l‘ 10 a
100 -

29.8%
T T 1]

[V} L o

DL D FEBRFER v | MITOL (X455 SOD1 % 4
BijizaexF L, HBELTWAELEH

5

IZLl7, o T, MITOL (I h=s R

7J:T2£ll\$& //\07 utuu& \ﬁﬁz L/\ RN
av Ry 7%%%@%% 5 L TWbaf
REME 2 ARHBFZE T &Mz LT,

5.

(Wrgefzes . Wi K OvE

et P
HERTF IR 31T

7))

(e
@.

(222

stam L) (FF 1)

Yonashiro, R., Sugiura, A., Miyachi,
M., Fukuda, T., Matsushita, N.,
Inatome, R., Ogata, Y., Suzuki, T.,
Dohmae, N., and Yanagi, S.
Mitochondrial ubiquitin ligase MITOL
ubiquitinates  mutant SOD1 and
attenuates mutant SOD1-induced ROS
generation. Mol. Biol. Cell 20(21),
4524-4530 (2009)

%) (Gt 8 1)

LS A T =1 - B £ SN AT B 2N |

B:IharRy7aexsro ) i—8
mmLKiéibﬂyF97§4+i
JA H 9 BHAARI hary N T7Hs
fE43. 2009, 12/18, HUT
Ryo Yonashiro, Yuya Kimijima, Ayumu
Sugiura, and Shigeru Yanagi : Role of
mitochondrial ubiquitin ligase MITOL
in mitochondrial dynamics

BUG ARR 2 B ERI LEE,
) FRGEE SR BT,
ﬁﬁiﬁ }LA\*J[] &i]\j:/]\UT:l
t%%/}ﬁ ¥ MITOL I2k5I b=
Y RUTHAFT I AOHIE 32 ]

AR A%, 2009, 12/10,
TR

Yuya Kimijima, Ayumu Sugiura, Erika
Hasegawa, Karin Watanabe, Yujiro
Endoh, Nobuko  Matsushita, Ryo
Yonashiro, and Shigeru Yanagi
Mitochondrial  ubiquitin ligase,
MITOL play a role in mitochondrial
dynamics.

Ayumu Sugiura, Ryo Yonashiro, Misako
Miyachi, Yoshinobu Ogata, and Shigeru
Yanag. Degradation of expanded
polyglutamine protein by
mitochodirial ubiquitn ligase MITOL
The 7th Annual Conference of the
Japanese Society of Mitochondrial
Research and Medicine, 2008, 12/21,
Kagoshima, Japan

i AL BUREE TE. EHL EW

2 % = uE . M ¥ ¢ MITOL,
mitochondrial ubiquitin ligase IZ &
HI Pz NI T7THREEEBRIARI b=
YRV TS BT EEES

Ryo Yonashiro, Ayumu Sugiura, Takuya
Akimoto, Toshifumi Fukuda, Nobuko
Matsushita, and Shigeru Yanagi. MITOL,
a novel mitochondrial ubiquitin
ligase, wubiquitinates mutant SOD1
which causes amyotrophic lateral
sclerosis The 7th Annual Conference
of the Japanese Society of
Mitochondrial Research and Medicine,
2008, 12/21 Kagoshima, Japan
BAMGR  se. A AL ot R, B
E [N /N N o SN B SN
VR TabEvXxTF YU H—E, MITOL X
HI by RU T EE B A AR
Ay R T BT IEES

%ﬁ ., K i‘¢m Mew], A
g &%, HLARHR g, B % DT40
Ve %Bﬁﬁ%&ﬁﬁu\f; MITOL 0)5% EfE AT

% 31 B EAS FAEYTES - % 81
B H AL RS Hk%.mw
12/12, fhA

Fug &Rk, I BEE], BLIRME ST
M A R R R .
KX bar R 7avxFro) -8
mmL@;é:b:/F)7ﬁ4%:
7%@%@ %5 31 [Bl H A5y AT
F2 - 581 M AAREFEAE KRS Hk
432008, 12/12, #F

i A5 BBk gu. Mot Rt B



SR NI = S A = 7 NN | IS -
Mitochondrial Ubiquitin Ligase,
MITOL DOHEREMEMNT 25 31 [AIH AR5y
MR« 5B 81 M A RS RS
AFRE. 2008, 12/12, #hF

®. HUSR Jm. = BT B,
i R hary Ry TR FUN
—B MITOL |3 A Z5f A 53 s A b ik S5 [
EAEER SODl ZabxF 4T 5
% 60 [ H A F2 KRS, 2008,
7/1, R

6. WFITHERE

(D) g R
ELBRYY 7= (YONASHIRO RYO)
HRUERL RS - BB - Bh
FgeE %5+ 60453809

(2) WFFESTHRH
C )

WHEE T

(3) HAEATIEH
¢ )

WFEEF T




