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Elucidation of the molecular pathology of pulmonary arterial hypertension using
murine model with hot-spot mutation of related genes

Yuichi, Momose
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Pulmonary arterial hypertension (PAH) is a cardiovascular intractable
disease, and BMPR2 has been reported as the causative gene of PAH. However, the mechanism by which
the BMPR2 mutation leads to the onset of PAH remains unclear. We also found a hot-spot mutation of
RNF213, which is a common susceptibility gene for other intractable vasculopathies, in PAH patients.

Therefore, in order to elucidate the pathological mechanism, mice with Hot-Spot mutantations of
BMPR2 and RNF213 genes were generated using the CRISPR/Cas9 system. We obtained results that led to
the elucidation of the pathological mechanism by single-cell analysis using mice with BMPR2 Hot-Spot

mutantion. In addition, we obtained results that led to the elucidation of the downstream signal
pathway of RNF213 leading to the onset of vasculopathies.



(PAH)

4,000

PAH

Heritable PAH BMPR2

20%
Hot-Spot
Momose et al. Ann Hum Genet. 2015)

(Gamou et al. Clin Genet. 2018)

10% BMPR2
PAH
BMPR2
BMPR2
« )
1%
80-90%
RNF213
Hot-Spot R4910K PAH
7-8%
RNF213
8 15
(Suzuki et al. Circ Genom

Precis Med. 2018; Hiraide et al. J Heart

PAH
(heritable PAH)

(Kataoka et al. Genet Med. 2013; Aimi et al. J Hum Genet. 2013;

Hot-Spot
PAH
PAH 30-40% BMPR2
(-1-)
2
/___.\\ Environment

R e T EE L R \ Y

Susceptible Genes |
|_Epigenetic Regulation !

FE4aik
TBX4, SoxTT{th

e || BE
(HE) || ()
E57 1]
(B2

AT SAI251I
na R || DEBE (BRMHE)
P - EE §

\\_BMPR2, SMADﬂ_‘E

RHJZ-EE

‘ BEnEE
(BRMTHRE)

)

Eﬁﬁﬂﬁ
(P9EZ dBa-Faan A

Lung Transplant. 2019) PAH |[ BE-EE Es=>0BRREBES |
O 13
BMPR2 | BBREEF>60F2 |
BMPR2 Heritable PAH
Heritable PAH BMPR2 Hot-Spot
BMPR2
Hot-Spot
( / )
CRIPR/CAS9 PAH

BMPR2

Hot-Spot



Hot-Spot (RNF213-R4910K)

PAH

CRIPR/CAS9 PAH BMPR2  Hot-spot
Hot-Spot (RNF213-R4910K)

BMPR2 WT PAH

BMPR2
PAH
RNF213
RNF213



(Satoh Toru)

(Kataoka Masaharu)




