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Molecular mechanism of MyosinlE-mediated cell motility response

TANIMURA, Susumu

4,000,000
MyosinlE MyolE SH3 Cavin3
MyolE Cavin3
Akt
MyolE Cavin3
Akt MyolE

We have shown that SH3P2, a negative regulator of cell migration, interacts with
MyosinlE (MyolE) and prevents the localization of MyolE to the lamellipodial tips. Dissociation of MyolE
from SH3P2 results in the induction of cell motility; however, the molecular mechanism of which still
remains unknown. Here, we show that the SH3 domain of MyolE bound to the Cavinl/3-Caveolinl complex via
the proline-rich region of Cavin3. RNAi-mediated depletion of MyolE or Cavin3 suEpressed the
internalization of the Cavinl/3-Caveolinl complex, the localized activation of Akt, and cell motility. We
also revealed that Hsp90 co-chaperone proteins, UNC45 and STIP1, also interact with M%olE and regulate
the localization and expression level of MyolE, respectively. These results suggest that the function of
MyolE is regulated by SH3P2, UNC45 and STIP1 and that MyolE induces the localized activation of Akt
through the Caveolae regulation and thus cell motility.



SH3P2
SH3P2  MyosinlE
SH3P2 Ser®  ERK RSK
MyosinlE
MyosinlE
MyosinlE
MyosinlE

SH3P2  MyosinlE

MyosinlE-SH3P2 ERK

=z

F-actin U ‘

SH3P2

B11 1 MyosinlE-SH3P2#E S A I HBREEN

Myosin
1 Myosin
MyosinlE
C
Tail Homology (TH)1 1 Myosin
TH2 SH3
)

MyosinlE  SH3
Caveolinl-Cavinl-Cavin3
)] MyosinlE
Caveolinl Cavinl
(3) MyosinlE

Cavin3

UNC45-Hsp90

MyosinlE

2 MyosinlE DRXA VIBEEEEDF

60—80 nm

Caveolinl
Cavin Caveolinl
MyosinlE  UNC45-Hsp90
MyosinlE
3
(1) UNC45-Hsp90 MyosinlE

(2) MyosinlE

(3) MyosinlE Caveolinl Cavinl/3

(1) UNC45-Hsp90 MyosinlE
UNC45-Hsp90 2  Myosin
2  Myosin

UNC45-Hsp90  MyosinlE

HeLa MKN1
SIRNA UNC45
Hsp90
(17-AAG)
MyosinlE
MyosinlE



(2) MyosinlE

MyosinlE
MyosinlE

MyosinlE

Caveolinl Cavinl Cavin3
MyosinlE

GST pull down
assay

MyosinlE
MyosinlE

MyosinlE

Triton X-100
Caveolinl  Cavin
Caveolinl

Boyden chamber assay Timelapse

(3) MyosinlE Caveolinl Cavinl/3

(1) UNC45-Hsp90 MyosinlE
Hsp90

(17-AAG) MyosinlE  UNCA45

SIRNA UNC45
17-AAG
MyosinlE
UNC45

MyosinlE

Flag-MyosinlE 293

MyosinlE
Hsp90 STIP1
STIP1  MyosinlE UNC45
17-AAG
STIP1
MyosinlE
MyosinlE
UNC45-Hsp90
STIP1-Hsp90
(2) MyosinlE
GST pull down assay
MyosinlE SH3
Cavin3
Caveolinl Cavinl  Cavin3
MyosinlE
Cavin3
MyosinlE
MyosinlE
Cavin3

il =y

SH3P2

() s202
RSK SH3P2

FPOFVTAIAY

ANRAS

Cowim

(e s =)

4 (@
Cavin3

e--2

CEEC

ARAS

(E3)

Akt
MyosinlE
Cavin3
Akt
Akt

Cavin3(dLZ) (Cavin3

)
Akt
SH3P2(S202A) MyosinlE

Akt
MyosinlE Caveolinl
Cavinl/3



MyosinlE  Cavin3

Akt
MyosinlE

JvO—JLidka
7~
.
| MIERIE

(&4)

PRI AKtDIEMEAL

Myosin1E/ w945 54k
Cavin3./y 94 o4k

P e o
bmmmmm e ——————

ERREVZAKtDTEE(L

(3) MyosinlE Caveolinl Cavinl/3

Cavin3
MyosinlE Cavin3
MyosinlE Cavinl/3 Caveolinl
MyosinlE
Cavin3 Caveolinl
MyosinlE

(1) FuruokaM, Ozaki K, Sadatomi D, Mamiya S,
Yonezawa T, Tanimura S, Takeda K. TNF-a
induces caspase-1 activation independently of
simultaneously induced NLRP3 in 3T3-L1 cells.
J Cell Physiol, in press, 2016.

DOI: 10.1002/jcp.25385

(2) Ozaki K, Awazu M, Tamiya M, Iwasaki Y,
Harada A, Kugisaki S, Tanimura S, Kohno M.
Targeting the ERK signaling pathway as a
potential treatment for insulin resistance and type
2 diabetes. Am J Physiol Endocrinol Metab, 310,
E643-E651, 2016.

DOI: 10.1152/ajpendo.00445.2015

) Myosin 1E

BMB2015 38

88
27 12 1
2) SH3P2  Myosin 1E
BMB2015 38
88
27 12 2
3) MyosinlE Caveolinl
ERK
37
26 11 27
4 Myosin 1E Akt S6K
73 26
9 26
&) MyosinlE Akt
26
26
5 17
(6) MyosinlE  Caveolinl-Cavinl/3
86 25 9
11
@) Myosinl E-SH3P2
25
25 5 18
@)
TANIMURA, Susumu
2
TAKEDA, Kohsuke
3

ARICHIKA, Naoya
HAMAMATSU, Ayako



