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The mechanism of Drpl-dependent mitochondrial fission
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Mitochondria participate in a variety of physiologic processes such as the ATP por
oduction and apoptosis. Mitochondria dynamically change morphology through fusion and fission and high MW
GTPases Mfnl and Mfn2 of outer membrane and OPAl of inner membrane are involved in fusion, whereas cytopla
simic Drpl regulates fission. Here, (1) Since outer membrane proteins MFff, Mid49 and Mid51 function as the

Drpl receptor, we analyzed relative importance of these receptors and found that Mff as the major Drpl re
ceptor. (2) We have generated MFf-KO mice; they were embryonic lethal (E6.5). Consideing that Drpl-KO mice
are lethal at E12.5, Mff seems to have important developmental function in addition to the Drpl-receptor
function. Furhtermore, we have demonstrated that (3) Drpl is involved in segregation of mitochondrial nucl
eoids, Drpl is esssential for making correctly arranged heart mucle fibers, and konckout of liver Drpl ind

uced NASH phenotype in high fat diet-fed rats by the ER stress.

Drpl MFff Mid49 Mid51



ATP
GTPase
Mfn1, Mfn2 OPAl
Drpl
Drpl
Drpl
cytochrome ¢

Drpl

CCCP
Drpl

Drpl
cytochrome ¢

MFF
Mid49, Mid51
Drpl
Drpl1KO
in vitro
a. MFf Mid51 Drpl
MFF
b. Drpl
Fisl
Rab-GAP TBC1D15
C. Drpl
DNA

Drpl

Fisl

DNA

d. MFF-KO
6.5 Drp1-K0
12.5
MFf  Drpl
MFF-KO
Dynamics of  nucleoid structure
regulated by mitochondrial fission

contributes to cristae reformation and
release of cytochrome c. R. Ban-Ishihara,
T. Ishihara, N. Sasaki, K. Mihara and N.
Ishihara (2013) Pros. Natl. Acad. Sci.
USA, 110, 11863-11868.

New insights into the function and
regulation of mitochondrial fission. H.
Otera, N. Ishihara, and K. Mihara.
Biochim. Acta, 1833(5)

1256-1268 (2013)

Biophys.

Fisl acts as mitochondrial recruitment
factor for TBC1D15 that involved in
regulation of mitochondrial morphology.
K. Onoue, A. Jofuku, R. Ban-Ishihara, T.
Ishihara, M. Maeda, T. Koshiba, T. Itoh,
M. Fukuda, H. Otera, T. Oka, H. Takano,
N. Mizushima, K. Mihara and N.
Ishihara. JCS 126 (pt 1) 176-185 (2013)
doi:10.1242/jcs.111211.

PINK1

membrane

autophosphorylation upon

potential dissipation is

essential for Parkin recruitment to
damaged mitochondria. K. Okatsu, T.
Oka, M. Iguchi, K. Imamura, H. Kosako,
N. Tani, M. Kimura, E. Go, F. Koyano, M.
Funayama, K. Shiba-Fukushima, S. Sato,
H. Shimizu, Y. Fukunaga, H. Taniguchi,

M. Kamatsu, N. Hattori, K. Mihara, K.



and N. Matsuda.
Communications, 3:1016. Doi:
10.1038/ncomms2016 (2012) pp. 1-10

Tanaka, Nature

Regulation and physiologic function of
GTPases in mitochondrial fusion and
fission in mammals. N. Ishihara, H.
Otera, T. Oka, and K, Mihara (2012)
Invited Forum Review Article. Antioxid.
Redox Signal. 17: PMID: 22871170 (2012,
Oct 1) pp.1-11

Mitochondrial dynamics: functional link
with apoptosis. H. Otera and K. Mihara
(2012) Article.
International Journal of Cell Biology,
2012: 821676 doi: 10.1155/2012/821676
(2012, May 22) pp.1-10

Invited Review

Discovery of the membrane receptor for
mitochondrial fission GTPase Drpl. H. Otera
and K. Mihara (2011) Invited Review Article.
Small GTPases, 2(3), 167-172 (2011).

The Mechanism and physiological

Significance of Drpl-dependent
Mitochondrial Fission in Mammals
(2013) Invited Talk in The 2013
International Symposium on
Mitochondrial Dynamics in

Translational Medicine & 2013 Annual
Meeting of Mitochondrial Research and
Medicine (TSMRM), September 7, 2013,

Taipei Medical University, Taiwan

Mechanism and
Mitochondrial
Cells. K. Mihara, Invited Talk in The
International
Mitochondria 2013, Nov 6-7, Roppongi,

Regulation of
Fission in Mammalian

Symposium on

Tokyo, Japan

Mechanism and Physiologic Significance
of Drpl-dependent Mitochondrial Fission
K. Mihara.
Lecture in The 4th

in  Mammals. Plenary
International
Symposium on Dynamics of

Mitochondria: from Molecular

Mechanisms to Physiological Functions

and Diseases. Okinawa, October
28—November 1 (2013).

(2012) in The 12th
Conference of Japanese Society of

Mitochondrial Research and Medicine
(J-Mit). Dec 20 (2012).

The mechanism and physiological
significance of Drpl-dependent
mitochondrial fission in mammals. K.
Mihara (2012) Invited talk in The 9th
Conference of the Asian Society of
Mitochondrial Research and Medicine &
The 5th Conference of Chinese Society of

Mitochondrial Research and Medicine.

November 2-5 (2012)

R U T7-HEE, TERkK, BifEE ZOkEE ] =R

2012 10 24

COE —

2012



Drpl

2007-298224

o
40029963
@
(
40263321
@)
40380612

®



