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Research for novel signaling molecule involving vascular smooth muscle abnormal
contraction
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Vascular abnormal contraction, such as coronary artery and cerebrovascular
vasospasm, is an important cause leading to myocardial infarction, ventricular arrhythmias, and sudden
death. We have previously demonstrated that sphingosylphosphorylcholine (SPC)/Fyn/Rho-kinase pathway
involed in abnormal contraction of vascular smooth muscle (VSM). However, the molecular mechanisms by
which Fyn functions in SPC-induced contraction remains unclear. Here, we identified the association of
paxillin and the active Fyn by use of matrix assisted laser desorption ionization (MALDI) time-of-flight
mass spectrometry. Immunostaining assay and immunoprecipitation assay further demonstrated that paxillin
directly associated with constitutively active Fyn (CA-Fyn) and the activated Fyn by SPC. In addition,
the siRNA-mediated knockdown of paxillin prevented SPC from inducing contraction.



@ 23

1 2
4
2 4
1
C a2+
Rho Ca?
Rho
Rho
Ca2+
Rho Ca?
() Rho
(SPC)
SPC
Src
9
Fyn
SPC - Fyn - Rho
Fyn
Rho Fyn
Rho X
SPC - Fyn - Rho
Fyn  Rho
SPC - Fyn - Rho -
Fyn  Rho
Fyn
Fyn

(1) HaloTag
Fyn

&)
Fyn

(1) HaloTag
Fyn Fyn

Fyn
@ Fyn

A Fyn

(4) invitro
Fyn
©) Fyn Rho
Fyn
Rho

®) Fyn

SPC - Fyn - Rho
Fyn

(1) HaloTag Fyn HaloTag
Fyn
HaloTag
Fyn Fyn

Fyn

1. 7)1:9"‘))79124‘&%%7!3?TE’?RI:J:%Fyn'F;‘ﬁf%ﬁﬁ
SFRREEB AL B RFU)UERE

(2) HaloTag Fyn
Fyn

HaloTag Fyn



Fyn
Fyn

HaloTagi& £ & Fyn

O

"E¥Y O
)

B2 BRI RBELIEERFyn e/ F U IE RN R T 7178 —

®

Rho

KimlZ#BEL=,

(3) HaloTag Fyn Fyn
Fyn

Fyn

Rho SPC
RNXY /995 IR I
LTV HRE Sy Lt-#ife

SPC - + - -

~ - P B —— p-MYPT1(Thr853)

-

14 e
12
1.0
6
3
2
0.0

ARk PE Y
AT AUz

B5. /8 S YUERRMIC /oS I LI T,
SPCIZ&YRhoFF—HE DFEHIEIME STz,

Ratio of pMYPT1 /MYPT1
®

IP: Anti-HaloTag #i{k

AvhA—L BHEEFyn |EHERFyn |IEEEE Fn

. - i ;q—paxillin

WB: Anti-paxillin

WB: Anti-HaloTag

H3. BREIFERL - FERFynlZ/ £ UL EERLE.

(6

SiRNA

SPC

*

Fyn

Fyn

INFI I
H/LTEL
bk

NEDIEI Y
govLiila

6. /8% YD E v S UM SPCRIRKI= &Y
L SR R OO IR (LIRS T,

KAEOFTN>

° paxillin °
e = &3 > Waw o
Pl b s
P FyndEEL A—‘A—L
£ EpaxillinkFyn D&
# paxillin3 1

2 J&MEFyn

FEE A Fyn
15 - . o -
40 20 0 2 0 o @ w00 e wuo w0 wo [faELTLEN

JEEHERIFyne

time (sec)

4. £ Epaxillin&EE R - JEF R Fynt DS

)

SPC - Fyn—
Rho
12
1. Hiroko Kishi, Ying Zhang, Kenji
Miyanari, Tomohiko Kimura, Ryodai

Takagaki, Bochao Lyu, Sei Kobayashi,




The novel role of calpain in
SPC/Fyn/ROK pathway which mediates the
signal transduction of abnormal
vascular smooth muscle contraction,
The 92" Annual Meeting of the
Physiological Society of Japan, 2015
3 22 (
)-
Tomohiko Kimura, Yuichi Takada,
Katsuko Kajiya, Ying Zhang, Kenji
Miyanari, Hiroko Kishi, Sei Kobayashi,
Novel fish-derived peptide fragments
which induce endothelium-dependent
and -independent vasorelaxation, The
92"  Annual Meeting  of  the
Physiological Society of Japan, 2015
3 22 (
)-
Kenji Miyanari, Kazutaka Nojimoto,
Katsuko Kajiya, Yuichi Takada,
Tomohiko Kimura, Ying Zhang, Hiroko
Kishi, Sei Kobayashi. Discovery of
novel  Salacia-derived components
which  specifically inhibit the
ROK-mediated Ca2+-sensitization of
vascular smooth muscle contraction,

The 92" Annual Meeting of the
Physiological Society of Japan, 2015
3 22 (

)

Ying Zhang, Hiroko Kishi, Kenji
Miyanari, Tomohiko Kimura, Ryodai
Takagaki, Bochao Lyu, Katsuko Kajiya,
Sei Kobayashi, N-terminus of paxillin
regulates actin stress fiber formation
by binding to the active Fyn, The 92™
Annual Meeting of the Physiological
Society of Japan, 2015 3 21

( )-
, 66
,2014 11
e_
( )
Fyn
56 , 2014 8 25
27
).
, SPC/Fyn/ROK
Ca2+
Fyn
ROK 56

, 2014 8 25 27

10.

11.

12.

o

)-

Katsuko Kajiya, Kazutaka Nojimoto,
Hiroko Kishi, Yuichi Takada, Ying
Zhang, Sei Kobayashi, Important role
of cell membrane microdomain for
Ca**-sensitization of vascular smooth
muscle contraction, The 91°* Annual
Meeting of the Physiological Society
of Japan, 2014 3 16 18

)-
Hiroko Kishi, Ying Zhang, Ryodai
Takagaki, Kenji Miyanari, Tomohiro
Kimura, Sei Kobayashi. The time
course of Fyn and ROK
activation in the signal
transduction of abnormal vascular

smooth muscle contraction. The 91
Annual Meeting of the Physiological
Society of Japan, 2014 3 16

18

).

55 , 2013 8 6

Fyn
, 55
, 2013 8 6 7
).
Fyn »
55 , 2013 8 6
7
)-
1

2014-210258
26 10 14

ZHANG, Ying



10711260

@
KOBAYASHI , Sei
80225515
©)
KISHI ,Hiroko

40359899




