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Analysis of regulatory mechanisms of newly identified ERK substrates
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ERK/MAP kinase is evolutionally conserved in eukaryotes and plays multiple and
important roles in cells by phosphorylating various substrates. We have recently identified new ERK
substrates by developing a phosphoproteomic approach. In this study, we identified phosphorylation sites
of several of these ERK substrates and biochemically analyzed phosphorylation-dependent regulation of
their functions. Furthermore, each ERK substrate was shown to be involved in ERK-mediated regulation of

cellular functions.

ERK  MAP



Raf/MAPKKK-MEK/MAPKK-ERK/MAPK
MAP

ERK

ERK

ERK

2D-DIGE

Ueda, Kosako et
al., J. Biol. Chemn., 2004

ERK

Kosako et al., Nature Struct. Mol.

Biol ., 2009
ERK

EPLIN

Han, Kosako et al., Mol. Cell. Biol.,
2007

ERK ERK
EPLIN
Fam129b
Dyncli2 ERK
ERK
ERK
invivo
ERK
ERK

ERK RNAI
ERK

ERK

EPLIN Nup50 Faml29b Rpt5
Dyncli2 Dyncllil elF4B Dynaminl BAF155
KAP1 STI1 SGT LOC67726 13 in
vitro ERK
Phos-tag
ERK
stoichiometric
ERK in vivo

ERK

ERK

ERK

Dyncli2 Nup50 Fam129b SGT GST

ERK

ERK RNAI

EPLIN Fam129b Dyncli?2
SIRNA
ERK
ERK Brdu
Boyden
ERK
NIH3T3
PDGF MEK U0126



PDGF

ERK
Phos-tag
Nup50 Dyncli2 EPLIN Fam129b
Rpt5 Dyncllil SGT  ERK

stoichiometric
Dyncli2  Faml129b
Dyncli2
Fam129b  PDGF ERK
NIH3T3
leading edge
Dyncli2
Dyncli2
ERK
PDGF___ yo126

— 100 30" 100" +P10¢

C— s s Nup50

Dyncii2

-.-.- EPLIN

1. ERK
Phos-tag

Dyncli2 Nup50 Faml129b SGT
GST
HEK293T

ERK

p150Glued Dyncli2

Dyncli2 ERK

p150Glued
BLI

NIH3T3

mIMCD-3

EPLIN Fam129b Dyncli?2 SIRNA
Brdu
SIRNA
wound healing
Boyden
3
EPLIN
EPLIN

EPLIN
epithelial protein lost in neoplasm

paxillin
in situ PLA
proximity ligation assay
EPLIN
paxillin MEK/ERK

paxillin/EPLIN

Flag/EPLIN

actin/EPLIN

2. PLA (proximity ligation assay)

EPLIN  paxillin
PH Fam129b
Minerva NIH3T3
Fam129b ERK
C
N PH



3. Fam129b
ERK
EPLIN Faml129b
Dyncli?2
ERK
ERK
Phos-tag
BLI
ERK

Koyano, F., Okatsu, K., Kosako, H.,
Tamura, Y., Go, E., Kimura, M.,
Kimura, Y., Tsuchiya, H., Yoshihara,

H., Hirokawa, T., Endo, T., Fon, E.A.,

Trempe, J.-F., Saeki, Y., Tanaka, K.
and Matsuda, N. (2014) Ubiquitin is
phosphorylated by PINK1 to activate
Parkin. MNature, , 510, 162-166.
doi: 10.1038/naturel3392.

Tsurumi, H., Harita, Y., Kurihara, H.,

Kosako, H., Hayashi, K., Matsunaga, A.,

Kajiho, Y., Kanda, S., Miura, K.,
Sekine, T., Oka, A., Ishizuka, K.,
Horita, S., Hattori, M., Hattori, S.
and lgarashi, T. (2014) Epithelial
protein lost in neoplasm modulates
platelet-derived growth
factor-mediated adhesion and motility
of mesangial cells. Kidney Int.,
, 86, 548-557.
doi: 10.1038/ki.2014.85.

Iguchi, M., Kujuro, Y., Okatsu, K.,
Koyano, F., Kosako, H., Kimura, M.,
Suzuki, N., Uchiyama, S., Tanaka, K.
and Matsuda, N. (2013)

Parkin-catalyzed ubiquitin-ester
transfer is triggered by
PINK1-dependent phosphorylation. J.
Biol. Chem., , 288,
22019-22032.

doi: 10.1074/jbc.M113.467530.

Nakaya, M., Tajima, M., Kosako, H.,
Nakaya,T., Hashimoto, A., Watari, K.,
Nishihara, H., Ohba, M., Komiya, S.,
Tani, N., Nishida, M., Taniguchi, H.,
Sato, Y., Matsumoto, M., Tsuda, M.,
Kuroda, M., Inoue, K. and Kurose, K.
(2013) GRK6 deficiency in mice causes
autoimmune disease due to impaired
apoptotic cell clearance. Nature
Commun. , , 4(1532).

doi: 10.1038/ncomms2540.

Okatsu, K., Oka, T., Ilguchi, M.
Imamura, K., Kosako, H., Tani, N.
Kimura, M., Go, E., Koyano, F.,
Funayama, M., Shiba-Fukushima, K.
Sato, S., Shimizu, H., Fukunaga, Y.,
Taniguchi, H., Komatsu, M., Hattori,
N., Mihara, K., Tanaka, K. and Matsuda,
N. (2012) PINK1 autophosphorylation
upon membrane potential dissipation is
essential for Parkin recruitment to
damaged mitochondria. Nature Commun.
, 3(1016).
doi: 10.1038/ncomms2016.

2011

) , 83(12), 1122-1127.

Kosako, Hidetaka, ldentification and
functional analysis of protein kinase
substrates using various proteomic
technologies, Keystone Symposia "The
Biological Code of Cell Signaling: A
Tribute to Tony Pawson™, 2015 1
13,

2014 , 2014

, 2 JHUPO
,2013 6 7 ,



Kosako, H., Tani, N., Yoshimura, S.H.,

Kose, S., Taniguchi, H. and Imamoto, N.,
Multisite phosphorylation of FG
nucleoporins by MAP Kkinases 1is
involved in the regulation of
nucleocytoplasmic transport, Cold
Spring Harbor Laboratory Meeting
"Dynamic Organization of Nuclear
Function™, 2012 9 28 ,

2D-DIGE
, 63
, 2012 8 21 ,

http://www_fujii.tokushima-u.ac.jp/cell

signaling/

@
KOSAKO, Hidetaka
10291171

&)

®

SAITOH, Hisato

50211925

TSUMOTO, Kouhei

90271866



