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Exploring the molecular mechanism of embryonic pulmonary vascular development
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To explore the novel factors for angiogenesis of pulmonary vessels, we performed m
icroarray analysis using RNA extracted from pulmonary endothelial cells during development of the lungs. W
e focused on two genes, Tbx4 and Sca-1, whose expression levels are dynamically changed during lung develo
pment, observed their expression patterns in the lung tissue using quantitative PCR and in situ hybridizat
ion, and performed in vitro tube formation assays using primary culture of the lung mesenchymal cells in o
rder to clarify their effects on angiogenesis of the lung vessels. In addition we analyzed the roles of in
ositol trisphosphate receptor type 2, that is expressed in the pulmonary arteries, for pulmonary arterial
hypertension, using knockout mice. Our results will provide new insight into the mechanism of exacerbation

in pulmonary arterial hypertension.



9 9-16
18

16-17

Thrombin PAR-1,
PAF receptor, Bradykinin receptor  Gq
G G protein-coupled
receptor, GPCR
CcB
IP;-1P,R-Ca?

CB 1P,

IP, ca®
IPR
ca® IPR 1
2 3 3
IP,-IP,R-Ca?

1 IP;R
Matsumoto, Nature,
1996 2 3 IP;R
Futatsugi, Science,2005 1

2 IPR (Uchida, PLoS ONE,

2010
(KO)
IP;R
3
IP;R KO
1 2 IP;R
1 3 IP;R (DKO)
D) 2 1P;RDKO
) @ 2
1P,RDKO
IP;R
2 IP;R
1P,
IPR Ca*
2 IPR
(&Y) 2 IP;R
2 IP;R LacZ
2
1P,RKO LacZ
LacZ 2
IP;R
() 2 IP;RKO
2
1P,RKO
(€)



14 2
CD31
FACS
RNA
14 2
(4)Scal
2
Scal
FACS
Scal
©) Thx4
2
14
Thx4 in situ hybridization
Thx4
®)
In vitro tube formation
12
PCF
Thx4
13
RNAI Thx4
@
2 IPR
LacZ
2 IPR
1
2 IP4RKO
IP;R
C a.2+
2
1P3RKO
2
cGMP 2 1P;RKO
Scal
14 2 CD31
2 Scal
FACS

Scal

1 2
A,B

1P,RKO

Xgal

o smooth muscle actin

0wt
| @ IP3R27

FhiEh AR S AR EF& (um?/um)

normoxia hypoxia

Thx4

14 Thx4
in situ hybridization

Thx4

Thx4



®
2 IPR
2 IP3RKO LacZ
2 PR
C a.2+
C a2+
2 IPR
2 IP4RKO
C a.2+
-Scal
Thx4
14
2 Thx4  Scal
Scal
Scal
Thx4 14
Thx4
®
2 IPR
Ca2+
2 IPR
2 IP;RKO
C a2+
C a2+
store-
operated receptor-operated Ca*
entry KO

TUNEL

Scal

Thx4

Scal
FACS CD31"Scal*
CD31'Scal”
in vitro tube formation
assay migration assay
Thx4

Thx4

ES

Nakazawa M, Uchida K, Aramaki M, Kodo
K,Yamagishi C, Takahashi T, Mikoshiba K,
Yamagishi H. Inositol 1,4,5-trisphosphate
receptors are essential for the
development of the second heart field.

Journal of Molecular and Cellular
Cardiology, 51 2011 58-66.
10.1016/j.yjmcc.2011.02.014.
3
2014 2 1
Uchida K, Yamagishi H. Placental

Expression of Type 1 and 3 Inositol
Trisphosphate Receptors is Required for
the Extra-embryonic Vascular Development.
Weinstein Cardiovascular Development
Conference 2013, 2013 5 16 18
Tucson, Arizona, USA.
1P3
2012

3 29



€Y
KEIKO UCHIDA

50286522

@
HIROYUKI YAMAGISHI

40255500




