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Molecular mechanism of mitochondrial autophagy
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We have studied the molecular mechanism of mitochondria autophagy or
mitophagy in yeast and mammalian cells. We found that two MAP kinases, Erk2 and p38, are required
for mitophagy in mammalian cells. We also found that the Sin3-Rpd3 complex suppresses the expression

of mitophagy essential factor Atg32 under the regulation of Tor in yeast. In addition, we found
that when isolation membrane enwraps mitochondria, it contributes to divide mitochondria to the
suitable size for enwrapping during mitophagy.



Yeast Two-Hybrid(Y2H)
CK2  Atg32
Atg32
Atg32
/
pH
Keima
Keima
PARK2  PARK6
Parkin PINK1
Atg32
Atg32
Tor Ume6-Sin3-Rpd3
Atg32 Atg32
Atg32 Atg33
Mitophagic stimuli
Wscl__ Plasma membrane
Shn1 “--_______’
/}’¢ Sit2
Skk1 TOR o)
Nppe) A Xy :
CK2 Atg32 T e Rt
CK2 Atg32 Hog1 ! @iGasm i ssion
CK2 N “l. Fuse with [
£ J/ forkiy daton
Atg32 T
\
Atg32 2=>
CK2  Atg32




MAP Keima mito-Keima HelLa

Erk2 p38
CK2 590nm
CK2  Atg32 Atg32
Atgll
Atg32-Atgll
Atg32 Ume6-Sin3-Rpd3
Tor
Tor Ume6-Sin3-Rpd3 500nm
Atg32 Atg32 nm
Hogl SIt2
MAP
MAPK
Erk2  p38 MAPK
complete medium starvation medium
Keima (mito) Keima (autolyso) Keima (mito) Keima (autolyso)

Ex. 440 nm Ex. 590 nm Ex. 440 nm Ex. 590 nm

control siRNA

MAPK3 (ERK1) KD MAPK1 (ERK2) KD

HEEDETIL FICRBLE-ETL

MAPK? (ERK5) KD MAPKS (JNK) KD




8
Yamashita SI, Kanki T.
Detection of Hypoxia-Induced and Iron
Depletion-Induced Mitophagy in Mammalian
Cells.
Methods Mol Biol. 2017
doi: 10.1007/7651_2017_19.

Furukawa K, Kanki T.

Mitophagy in Yeast: A Screen of
Mitophagy-Deficient Mutants.
Methods Mol Biol. 2017
doi: 10.1007/7651_2017_13.
Yamashita SI, Jin X, Furukawa K,

Hamasaki M, Nezu A, Otera H, Saigusa T,
Yoshimori T, Sakai Y, Mihara K, Kanki T.
Mitochondrial division occurs
concurrently with autophagosome formation
but independently of Drpl during
mitophagy.

J Cell Biol. 2016;215(5):649-665.

doi: 10.1083/jch.201605093

Akabane S, Matsuzaki K, Yamashita S,
Arai K, Okatsu K, Kanki T, Matsuda N, Oka
T.

Constitutive Activation of PINK1 Protein
Leads to Proteasome-mediated and
Non-apoptotic Cell Death Independently of
Mitochondrial Autophagy.

J Biol Chem. 2016;291(31):16162-16174.

doi: 10.1074/jbc.M116.714923.

Hirota Y, Yamashita S, Kurihara Y, Jin
X, Aihara M, Saigusa T, Kang D, Kanki T.
Mitophagy is primarily due to alternative
autophagy and requires the MAPK1 and
MAPK14 signaling pathways.
Autophagy. 2015;11(2):332-43.
doi: 10.1080/15548627.2015.1023047.

Kanki T, Furukawa K, Yamashita S.
Mitophagy in yeast: Molecular mechanisms
and physiological role.

Biochim Biophys Acta. 2015;1853(10 Pt
B):2756-65.
doi: 10.1016/]j -bbamcr.2015.01.005.

Aihara M, Jin X, Kurihara Y, Yoshida Y,
Matsushima Y, Oku M, Hirota Y, Saigusa T,
Aoki Y, Uchiumi T, Yamamoto T, Sakai Y,
Kang D, Kanki T.

Tor and the Sin3-Rpd3 complex regulate
expression of the mitophagy receptor
protein Atg32 in yeast.

J Cell Sci. 2014;127(Pt 14):3184-96.

doi: 10.1242/jcs.153254.

Kanki T, Okamoto K.
Assays for autophagy I1:
autophagy.

Methods Mol Biol. 2014;1163:165-73.

Mitochondrial

doi: 10.1007/978-1-4939-0799-1 11.

4
Tomotake Kanki

Drpl-independent mitochondrial division

for mitophagy occurs concurrently with

autophagosome formation

The 4th Sino-Japan Symposium on Autophagy

2016.4.23 ( )

Tomotake Kanki

Mitochondria autophagy 1in yeast and
mammalian cells
A3 Autophagy conference
2015.10.28-30 ( )
Tomotake Kanki
The  signaling pathway regulating

mitochondria autophagy
2" International Symposium on Protein
Modification in Pathogenic Dysregulation
of Signaling
2015.1.23-24 (

)

Tomotake Kanki
Signaling pathways regulating mitophagy
in yeast
2014Northeastern
Autophagy
2014.12.18-21 ( )

Asian  Symposium on

http://ww.med.niigata-u.ac. jp/mit/

@
KANKI, Tomotake

50398088



®
YAMASHITA, Shun-ichi

30529095
SAIGUSA, Tetsu

50421954




