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To uncover roles of intermediate filaments in proliferation and differentiation, w
e studied the functions of trichoplein, a keratin-binding protein, and trichoplein-related proteins. We fo
und that trichoplein-Aurora-A pathway is required for Gl progression through a key role in the continuous
suppression of primary cilia assembly. On the other hand, we revealed that knock-in mice expressing phosph
odeficient vimentin variants developed binucleation and aneuploidy in lens epithelial cells, which promote
d lens cataract, an aging phenotype.



invitro

Inagaki,
M., et al., Nature, 1987

Izawa, |. & Inagaki, M., Cancer Sci., 2006;
Goto, H. & Inagaki, M., Nature Protocols, 2007

Yasui, Y., et al.,
J. Cdl Biol., 1998; Goto, H., et al., J. Biol.
Chem., 1998; Kawsgjiri, A., et al., Mol. Biol. Cell,
2003; Yamaguchi, T., et al., J. Cell Biol., 2005

Goto, H., et
al., J. Biol. Chem., 1999; Minoshima, Y., € al.,
Dev. Cell, 2003; Yasui, Y., €t al., J. Biol. Chem.,
2004; Goto, H., et al., Nature Cell Biol., 2006;
Enomoto, M., et al., J. Biol. Chem., 2009;
Kasahara, K., et al., EMBO J., 2010

8/18

Trichohyalin/Plectin
Homology Domain  TPHD
Nishizawa, M., et al., J.
Cdl <., 2005

Ibi, M., et al.,
J. Cdl i, 2011

AJC (apica
junctional complex)
Par3

Sugimoto, M., et al., J. Cell Biol., 2008
TPHD

bi-player

(Epithelial to Mesenchymal Transition; EMT)

@

@

Trichohyalin/Plectin Homology Domain TPHD

TPHD
3 in vivo
(1)
appendages

ninegn Odf2

Ibi, M., et al., J. Cdl &i., 2011



MBP

2

Trichohyalin/Plectin Homology Domain  TPHD

TPHD
97
TPHD
TPHD siIRNAI
3 in vivo

@

Inoko, A., et d., J. Cel Biol., 2012
RPE1

A G1
in vitro

Gl
b By — =
1|
t-'J:l:sz-r‘Jfﬁ\
—— HE/MEIC
@ E;E'é‘éﬂ\’.;'.‘ﬁ\/
v
\\ B \
Lys-50
Lys-57
K50/57R

KCTD17-RING E3

KCTD17
KCTD17
axoneme
Cltlry vesice lany N Ciliary

sppenage—+3 CORPT
()

Subdistal - -

append

(SDA)
i MERAITFD o/ _ k
BT IR LIS :
fc?gg;f ;?v:)w@ i 24 s

)
TPHD
81 hTERT-RPE-1
SiRNA
4
1 Ndel1
Ndel1
RPE-1
Ndell siRNA

48 40%



GO Matsuyama, M., et a., J. Biol. Chem., 2013

IFT20
1
Ndell
Ndell sub-distal
appendage Odf2
Ndell 3
hypomorphic mutant 0 2
Ndell 9 DNA
15
B -
2

(©)] in vivo DNA

— Bi-nuclei

— Aneuploidy

v-H2AX
— B-galactosidase
VI MSA/SA
6
VIMWT/WT VIMWT/SA
<

WT/SA SA/SA

hallmark

3-MCA

aneuploidy

12
aggregation
AIS; Aneuploidy-induced senescence




(%)

O]

Tumour incidenc

Kok
1004
80
60
40 =\WT/WT (n=22)
20 =WT/SA (n=24)
1 =SA/SA (n=17)
O T T T T T T T
0 8 ' 16 24

Weeks after 3-MCA inoculation

12
Goto, H., and Inagaki, M. New insights into
roles of intermediate filament
phosphorylation and progeria pathogeness.
IUBMB Life, 66: 195-200, 2014
Kitagawa, M., Fung, S.Y.S., Hameed,
U.F.S, Goto, H., Inagaki, M., Lee, SH.
Cdkl Coordinates Timely Activation of
MKIp2 Kinesin with Relocation of the
Chromosome Passenger Complex for
Cytokinesis. Cell Rep., 7:166-179, 2014
Ikawa, K., Satou, A., Fukuhara, M.,
Matsumura, S., Sugiyama, N., Goto, H.,
Fukuda, M., Inagaki, M., Ishihama, Y. and
Toyoshima, F. Inhibition of endocytic
vesicle  fusion by PIk1-mediated
phosphorylation of vimentin during mitosis.
Cell Cycle, 13:126-137, 2014
Matsuyama, M., Tanaka, H., Inoko, A.,
Goto, H., Yonemura, S., Kobori, K.
Hayashi, Y., Kondo, E., Itohara, S., 1zawa, |.
and Inagaki, M. Defect of mitotic vimentin
phosphorylation causes microophthalmia
and cataract via aneuploidy and senescence
in lens epithelia cells. J. Biol. Chem. 288:
35626-35635, 2013
Kasahara, K., Goto, H., |zawa, 1., Kiyono,
T., Watanabe, N., Elowe, S., Nigg, E.A. and
Inagaki, M. Pl  3-kinase-dependent
phosphorylation of Plk1-Ser99 promotes
association with 14-3-3y and is required for
metaphase-anaphase transition. Nat.
Commun. 4: 1882, doi:
10.1038/ncomms2879, 2013
Goto, H., Inoko, A. and Inagaki, M. Cell
cycle progression by the repression of

primary cilia formation in proliferating cells.

Cell. Mal. Life i, 70: 3893-3905, 2013

Neise, D., Sohn, D., Stefanski, A., Goto, H.
Inagaki, M., Wesselborg, S., Budach, W.,
Stithler, K. and Jénicke, R.U. The p90
ribosomal S6 kinase (RSK) inhibitor

BI-D1870 prevents gamma
irradiation-induced apoptosis and mediates
senescence via RSK- and p53-independent
accumulation of p21WAFI1/CIP1. Cell
Death and Dis. 4: €859, 2013

Odaka, C., Loranger, A., Takizawa, K.,
Ouellet, M., Tremblay, M.J., Murata, S.,
Inoko, A., Inagaki, M. and Marceau, N.
Keratin 8 Is Required for the Maintenance
of Architectural Structure in Thymus
Epithelium. PLoS ONE 8: €75101, 2013
Jeong, H.J.,, Ohmuro-Matsuyama, Y.,
Ohashi, H., Ohsawa, F., Tatsu, Y., Inagaki,
M. and Ueda, H. Detection of vimentin
serine  phosphorylation by multicolor
Quenchbodies. Biosens Bioelectron 40:
17-23, 2013

Inoko, A., Matsuyama, M., Goto, H.,
Ohmuro-Matsuyama, Y., Hayashi, Y.,
Enomoto, M., Ibi, M., Urano, T., Yonemura,
S., Kiyono, T., Izawa, I. and Inagaki, M.
Trichoplein and Aurora A block aberrant
primary cilia assembly in proliferating cells.
J. Cdll Biol. 197: 391-405, 2012

Li, P., Goto, H., Kasahara, K., Matsuyama,
M., Wang, Z., Yatabe, Y., Kiyono, T. and
Inagaki, M. P90 RSK arranges Chkl in
the nucleus for monitoring of genomic
integrity during cell proliferation. Mol. Biol.
Cell 23: 1582-1592, 2012

Toda, M., Kuo, C.H., Borman, SK.,
Richardson, R.M., Inoko, A., Inagaki, M.,
Collins, A., Schneider, K. and Ono, S.J.
Evidence that formation of
Vimentin/Mitogen-activated Protein Kinase
(MAPK) complex mediates mast cell
activation following Fce RI/CC chemokine
receptor 1 cross-talk. J. Biol. Chem. 287:
24516-24524, 2012

7
Inagaki, M. Emerging role of the
ubiquitin-proteasome pathway in primary
cilia assembly. The 25th CDB meeting
“Cilia and centrosomes, from fertilization to
cancer”. June 17-18, 2013. Kobe, Japan.

13
2013 6 12

Inoko, A. Translocation of keratin-binding
proteins between the cell-cell adhesion and
the centrosome as the functional switch of

differentiation and proliferation. 65
2013 6

19

Goto, H. Screening of  novel

Aurora-A-associated proteins to prevent
primary cilia assembly at the centrosome in
proliferating cells. 65



2013 6 20

65 2013
6 21
Inagaki, M. Intermediate filaments and site-
and phosphorylation state-specific
antibodies. Lecture at The University of
Gothenburg. Sep. 24, 2012. Gothenberg,
Sweden.
Inagaki, M. Intermediate filaments and site-
and phosphorylation state-specific
antibodies.  Global COE the 4th
International Symposium. Nov. 15, 2012.
Nagoya, Japan.

1

Goto, H. and Inagaki, M. Method for
generation of antibodies specific for site-and
post-translational modifications. Ossipow V.
and Fischer N. (eds.), Monoclonal
Antibodiess Methods and  Protocols,
Methods in Molecular Biology, vol. 1131,
Springer Science+Business Media New
York 2014, in press.

http://www.pref.aichi.jp/cancer-center

()

@)

INAGAKI, Masaki

IZAWA, Ichiro

GOTO, Hidemasa

KASAHARA, Kousuke



