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Updates in Basic Research on Molecular Genetic Background
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With dramatic advances in the field of molecular genetics, the investigation of the genetic background in
pulmonary hypertension has also remarkably improved. In 2018, the 6th World Symposium on Pulmonary
Hypertension (6th WSPH) identified 17 genes as causative factors for pulmonary arterial hypertension (PAH).
In this review, the author discusses the candidate causative genes of PAH that have been identified consecutively
after the 6th WSPH. Furthermore, interesting reports on new modifier and susceptibility genes for PAH and
the methods of interpreting these genes are discussed. This review also presents other noteworthy basic studies.
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Table 1 Classification of pulmonary arterial hypertension genes according to level of evidence that they

play a causal role in the disease [Adapted from Ref. 1)]

Higher level of evidence

Lower level of evidence

BMPR2; EIF2AK4,; TBX4; ATP13A3; GDF2;, SOX17; AQP1; ACVRL1;

SMADSY; ENG; KCNKS3; CAVT

SMAD4: SMAD1; KLF2; BMPR1B; KCNAS

Evidence includes de novo mutation, cosegregation studies, association with replication and functional studies.
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Fig. 1 Comparison of acute hemodynamic responses to aerosolized iloprost in patients with idiopathic

pulmonary arterial hypertension (IPAH) with or without prostacyclin synthase (P7TG/S) gene variants

[Adapted from Ref. 7)]

lloprost inhalation induced more significant decrease of pulmonary vascular resistance (PVR) and increase of cardiac
index in patients with variants in PTGIS. The data were analyzed by the linear regression model.
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7273, 2018 4RI ATP KAFEA ) U LF v 2V TH
D, EAYAY VIEDFRNEE L LTEHSNT
W% ABCC8 BT DRI Y 77 > MY 12 $4 D PAH
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F ¥ RIVOEREZ BT B b ME TN TV S.

F7z, 2020 Ficid, FFEME PAH (idiopathic PAH:
IPAH) 230 BV TET / LN 2110, 14 %I
BWTEl 3 D PTGIS BT DHLIENV T 2 b
ZAE LT L O i \RIRE,N S RE T
% 7. TOPIGIS IZ I 7O ARY A7) VEK
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(Fig. D).
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PAH & p53 {m#ERR R OBIRIC DOV T, TNEXT
ICEMETH R TN T X 7. Nutlin-3a (MDM2 [p53
R EHE S BRI 7] 72 IZAR) KB
p53 ORI, & hEIR I B0 2 Ml i
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ZNMEEEZFAEN 1 (hypoxia inducible factor-la:
HIF-1a) ORMEBLEL TV 3 &I N0,

BRAP (BRCA1 associated protein) JiL4, £
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BT R OREE L EE LTV T EAEH
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nucleotide polymorphism: SNP) AVefBIRIEE, il
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Fig. 2 p.Argbb4lLeu BRAP variant in hPASMCs decreasing p53, p21, and phosphorylated p53 expression

in nucleus [Adapted from Ref. 8)]

(A) The expression of p53, p21, BAX, and MDM2 in hPASMCs was assessed using quantitative PCR. Expression was
normalized to NC and represented as a fold change relative to 8 actin. *»<0.05. n.s.,not significant. (B) Effect of BRAP
plasmid transfection on p53, phosphorylated p53, p21, BAX, pro-Caspase3, and MDM2 protein levels in hPASMCs by
western blotting. (C) The mean of the ratio of phosphorylated p53 to p53 densitometry was expressed. **p<0.01. NC,

negative control; WT BRAP, wild type BRAP
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IZHBWT FHIT ORBRZEEEE, X 5ICEHZEN
eI E S IEm M N RO T L EE S S b
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Fig. 3 Atoh8-deficient mice exhibit a phenotype resembling human pulmonary arterial hypertension

[Adapted from Ref. 22)]

*»<0.05, *p<0.01. LV, left ventricle; RV, right ventricle; RVSP, right ventricular systolic pressure; S, ventricular sep-

tum; SBP, systemic systolic blood pressure.
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GERIEH) OAR M HEAZMALZ FvT BMPR2 7 1
E—X—0O DNA AF )bzt L, BERTIEZD
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Fig. 4 Clinical impact of HLA-DPAT/HLA-DPB1

rs2856830 [Adapted from Ref. 26)]

Kaplan-Meier survival plot in patients with pulmo-
nary arterial hypertension divided into groups on
the basis of the genotype of HLA-DPAT/HLA-DPB1
single-nucleotide polymorphism (SNP) rs2856830
in all cohorts.
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Fig. 5 PFKFB3-mediated endothelial glycolysis promotes pulmonary hypertension [Adapted Ref. 39)]

(A) PFKB3 inhibitor 3PO reduces Sugen 5416/hypoxia (Su/Hx)-induced pulmonary hypertension in rats. (B) Endothelial-
specific Pfkfb3 deficiency in mice ameliorates the development of hypoxia-induced pulmonary hypertension. mPAP,
mean pulmonary arterial pressure; L, lumen; LV, left ventricle; RV, right ventricle; RVSP, right ventricular systemic pres-

sure. *p<0.05 was considered significant, **p<0.01, ***p
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