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Elucidation of the mechanism by which paxillin controls vascular abnormal
contraction

Zhang, Ying

3,400,000
SPC - Fyn - Rho (ROK) Fyn ROK
paxillin Fyn
paxillin (KO) in vivo
paxillin
Paxillin
paxillin

The abnormal contraction of vascular smooth muscle (VSM) is a major cause of
cardiovascular and cerebrovascular spasm. We previously demonstrated that
sphingosylphosphorylcholine (SPC) induces this abnormal contraction via the SPC/Fyn/Rho-kinase
pathway. However, the detailed mechanisms involved in abnormal contraction of VSM are incompletely
elucidated. Here, we identified paxillin as a novel signalling molecule acting downstream of active
Fyn and examined its role in the SPC-induced abnormal contraction of VSM by using of paxillin

knockdown vascular smooth muscle cells and paxillin knockout mice. Our result showed that paxillin
deletion inhibited the SPC-induced abnormal contraction of VSM.

paxillin



23 1 2

Ca* Rho
ROK Ca?
ROK
ROK

SPC

C a2+

_ Fyn |

|

HRaEERsF

paxillin

(%5 F?)
| |

SPC SPC
SPC - Fyn - ROK Fyn [ ROK ’
ROK Fyn 1 |
o 1 g
paxillin (I B 3= i 5 R W IR )
paxillin o K1 mMERBEOTFILER
paxillin
SPC - Fyn - ROK Fyn  ROK
paxillin  Fyn
paxillin
in vivo
paxillin
paxillin
paxillin
paxillin shRNA
paxillin
paxillin
Cre-loxP paxillin
paxillin
western blot
SPC KEYENCE
paxillin
SPC DMT -

SMMHC-CreER™/paxillin flox/flox
SPC



Paxillin  ROK paxillin ROK

Myosin phosphatase targeting subunit 1 MYPT1 Western Blot
Paxillin shRNA paxillin
SPC
control shRNA
paxillin shRNA SPC
paxillin
Cre SMMHC-CreER™ paxillin
exon2 exon5 loxP loxP paxillin flox/flox
paxillin
(SMMHC-CreER™/paxillin flox/flox)
Cre loxP paxillin
paxillin
Cre-loxP paxillin
SMMHC-CreER™/paxillin
Flox/flox (5 mg) (1 mgx 5 days)
10 20 30 3 ( )
SK
BB TCreER2 % PaxillinALoxP THEA AT
Western Blot FIBTBHCre¥IR Floxed ¥ &
paxillin (SMMHC-CreER™) (paxillin flox/flox)
e RS
4 LoxP
KEYENCE —— X 4
g oS T mmmmmmmmm— = m
i —pswiHcy—EREEl- ' SMMHC-CreER™/
Western Blot 9%3’“ : _J_H_l‘l_: paxillin flox/flox
| B o SRR ) T S S S I
30
paxillin F#mdia T
Paxillinh /v o7k
paxillin hd
axillin B2 CreER?-LoxPY AT LZAVWTAEX L IR EICKY T ERHAEIC
p % R fpaxiling /v 97 I LT=T 9 AD R
SMMHC-CreER™/paxillin flox/flox
DMT -
SPC
paxillin SPC
control
n
SMMHC-CreER™/paxillin flox/flox
Paxillin  ROK paxillin ROK
paxillin
SPC ROK
paxillin SPC ROK

Paxillin  Fyn SPC



3 3 0 1
Kurahara Lin Hai Hiraishi Keizo Yamamura Aya Zhang Ying Abe Kohtaro Yahiro Eiji Aoki 148
Mikiko Koga Kaori Yokomise Hiroyasu Go Tetsuhiko Ishikawa Kaori Bo Zhang Kishi Hiroko
Kobayashi Sei Aoki-Shoi Narumi Toru Satoh Inoue Ryuji Hirano Katsuya
Eicosapentaenoic acid ameliorates pulmonary hypertension via inhibition of tyrosine kinase Fyn 2020
Journal of Molecular and Cellular Cardiology 50 62
DOl
10.1016/j .yjmcc.2020.08.013
Ying Zhang, Hiroko Kishi, Sei Kobayashi 134
Add-on therapy with traditional Chinese medicine: An efficacious approach for lipid metabolism 2018
disorders
Pharmacological Research 200-211
DOl
10.1016/j .phrs.2018.06.004
2018
Precision Medicine 71-77
DOl

18 0 0

Ying Zhang, Bochao Lyu, Tomoka Morita, Dan Cui, Hiroko Kishi, Min Zhang, Qian Lu, Nan Li, Eiji lkeda, Sei Kobayashi

Role of paxillin in sphingosylphosphorylcholine (SPC)-induced Ca2+-sensitization contraction of vascular smooth muscle

97 3 17 19

2020




Hiroko Kishi, Qian Lu, Tomoka Morita, Ying Zhang, Bochao Lyu, Min Zhang, Nan Li, Minhui Xu, Sei Kobayashi

The role of calpain activation and vimentin cleavage in the signal transduction of abnormal vascular smooth muscle
contraction mediated by SPC/Fyn/ROK pathway

97 3 17 19

2020

Sei Kobayashi, Bochao Lyu, Min Zhang, Ying Zhang, Hiroko Kishi, Tomoka Morita

Novel signaling molecules which can regulate both Ca2+-sensitization of vascular contraction and cancer cell migration

97 3 17 19
2020
2019 11 23 24 71
2019
2019 11 23 24 71

2019




2019 11 23 24 71

2019

2019 8 1 3 61

2019

Ca2+-sensitization Ca2+
2019 8 1 3 61
2019
(DPA) n-3 n-6 Rho

2018 8 16 - 18 60

2018




Fyn N

2018 8 16 - 18 60 ( )
2018

SPC/Fyn/ROK Ca2+-sensitization

2018 8 16 - 18 60 ( )
2018

Bochao Lyu, Min Zhang, Ying Zhang, Hiroko Kishi, Tomoka Morita, Sei Kobayashi

Compound A suppresses the Fyn/Rho-kinase mediated Ca2+-sensitization of vascular smooth muscle contraction

2018 8 16 - 18 60 « )

2018

Min Zhang, Ying Zhang, Bochao Lyu, Ryodai Takagaki, Hiroko Kishi, Katsuko Kajiya, Tomoka Morita, Sei Kobayashi

The novel compound from soybean strongly and selectively inhibits the Rho-kinase-mediated Ca2+-sensitization of vascular
smooth muscle contraction.

2018 8 16 - 18 60 « )

2018




2018 8 16 - 18 60 « )

2018
EPA

2018 8 16 - 18 60 « )

2018

Min Zhang, Ying Zhang, Bochao Lyu, Ryodai Takagaki, Hiroko Kishi, Katsuko Kajiya, Tomoka Morita, Sei Kobayashi

Discovery of novel compound from soybean which selectively inhibits the normal vascular contraction leading to vasospasm

2018 10 27 - 28 70 40 ( )

2018

Ying Zhang, Min Zhang, Bochao Lyu, Hiroko Kishi, Tomoka Morita, Qian Lu, Nan Li, Sei Kobayashi

Direct Fyn-paxillin binding controls migration of coronary artery smooth muscle cells.

2019 3 28 - 30 9 FAOPS

2019




Hiroko Kishi, Qian Lu, Tomoka Morita, Ying Zhang, Bochao Lyu, Min Zhang, Nan Li, Sei Kobayashi

The involvement of calpain in abnormal vascular smooth muscle contraction induced by SPC and U46619

2019 3 28 - 30 9 FAOPS

2019

(Kishi Hiroko)

(40359899) (15501)

(Morita Tomoka)

(70763796) (15501)

(Kobayashi Sei)

(80225515) (15501)




