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Before next-generation sequencing became available, two teams 
independently conducted hunts in the 1990s to test the theory that a single 
gene was to blame for the bulk of HPAH cases. Their cooperation and 
access to the sizable biorepositories that still exist today contributed to their 
achievement. Over 400 distinct mutations in the BMPR2 gene have now 
been clearly linked to familial PAH using techniques as varied as direct 
sequencing, melting curve analysis, DHPLC, Southern blotting, and multiplex 
ligation-dependent probe amplification. Although the exact rate of BMPR2 
mutation in the general population is unclear, it is believed to be extremely 
low. Families may experience the PAH phenotype due to mutations at two 
more TGF-superfamily-related loci, albeit this form of PAH typically co-occurs 
with the hereditary condition known as Hereditary Hemorrhagic Telangiectasia 
(HHT). HHT is a vascular dysplasia linked to Group 1 PAH and characterized 
by mucocutaneous telangiectasias, recurrent epistaxis, and gastrointestinal 
bleeding [4,5]. 

Conclusion

Although these findings may be ambiguous or appear later in the course, 
HHT patients also have additional vascular anomalies, such as arteriovenous 
malformations of the pulmonary, hepatic, and cerebral circulations. It is known 
that the genes for endoglin (ENG), which is placed on chromosome 9, and 
activin receptor-like kinase 1 (ALK1), which is situated on chromosomes 12 
and 9, closely interact with HHT and HHT-associated PAH. The identification 
of BMPR2 gene mutations in families that have PAH has brought attention to 
the possible significance of the BMP/TGF signaling axis in PAH. With notable 
exceptions, mutations in the TGF-related genes BMPR2 and other have not 
been regularly discovered in other causes of pulmonary hypertension. For 
instance, identifiable germline mutations in BMPR2 are present in some 
but not all patients with pulmonary venom-occlusive disease (PVOD), an 
uncommon form of pulmonary hypertension in which the vascular alterations 
also impact small pulmonary veins and venules. The discovery of BMPR2 
mutations in PVOD cases may emphasize the clinical variety that might arise 
from a BMPR2 mutation; specifically, it's possible that several allelic mutations 
at a same genetic locus can result in various disease presentations.
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Introduction

In the last ten years, significant advancements have been made in the 
study of pulmonary arterial hypertension that is inherited (PAH). In familial PAH, 
the known genes have a mutation detection rate of about 75%, but the mutation 
shortage is still unaccounted for even after extensive molecular analysis of 
these genes. A growing collection of genetic and related pathophysiological 
research on the disease's pathophysiology is available for the progressive 
and deadly disease known as pulmonary arterial hypertension (PAH). Those 
with and without family variants of PAH have been found to have extra genes 
with mutations according to recent, improved gene sequencing techniques 
(CAV1, KCNK3, EIF2AK4). The lower penetrance, varied expressivity, and 
preponderance of PAH in women raise the possibility that genetic, genomic, 
and other variables affect how the disease manifests. These multifaceted 
variations, which include but are not limited to common genetic variants and 
epigenetic processes, are an important area of research in the field and may 
soon offer novel chances for pharmacologic intervention. 

Description

They also emphasize the requirement for a systems-oriented, multi-level 
strategy to consider the numerous physiological differences now connected 
to PAH. In the end, better knowledge offers the chance for better patient and 
family counselling about this fatal illness, but it does call for in-depth knowledge 
of the genetic components pertinent to PAH. A multitude of factors can cause 
pulmonary hypertension (PH), which is an unwarranted increase in pressure in 
the pulmonary vascular system [1-3].

It is now understood that around 75% of HPAH patients result from 
BMPR2 mutations. The significance of the TGF-superfamily of receptors and 
signaling to PAH was underscored by the finding of BMPR2, which was not 
unexpected. Additionally, a small proportion of familial PAH instances (e.g., 
ACVRL1/ALK1, endoglin/ENG, and SMAD9) are linked to mutations in other 
TGF- family receptors or associated downstream signaling pathways. While it's 
possible that the remaining HPAH cases that test negative for known mutations 
have yet-to-be-discovered changes in TGF- pathway genes like SMAD9, 
emphasis has recently been focused on alternate unique gene mutations. 
Pulmonary arterial hypertension is a kind of PH (PAH). The deadly condition 
known as PAH affects the pulmonary vasculature and is defined pathologically 
by increasing neointimal proliferation, smooth muscle cell hypertrophy, and 
surrounding adventitial enlargement that results in occlusive vascular lesions of 
the smallest pulmonary arteries. Although there are several ways to categorize 
PAH, the clinical categorization system, which has just been updated and is 
used widely, is the most common. According to that classification approach, 
Group 1 PAH is broken down into disease subcategories such as heritable 
(HPAH, formerly familial PAH), idiopathic (IPAH), and PAH linked to several 
other systemic disorders or drug/toxin exposures. 
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