Five vascular diseases linked to one
common genetic variant
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constriction to multiple vascular diseases," says
senior author Sekar Kathiresan, a cardiologist at
the Broad Institute of MIT and Harvard University.
"We also show how to identify a core gene for
multiple diseases through genome editing in cells."
Kathiresan and first author Rajat Gupta, also at the
Broad, examined genetic variants associated with
an increased risk for coronary artery disease and
myocardial infarction in nearly 200,000 individuals
using data from the CARDIOGRAMplusC4D
consortium and the 1000 Genomes Project.
Specifically, they focused on single-nucleotide
polymorphisms (SNPs)—variations that affect a
single DNA building block.
This stylistic diagram shows a gene in relation to the
double helix structure of DNA and to a chromosome
(right). The chromosome is X-shaped because it is
dividing. Introns are regions often found in eukaryote
genes that are removed in the splicing process (after the
DNA is transcribed into RNA): Only the exons encode
the protein. The diagram labels a region of only 55 or so
bases as a gene. In reality, most genes are hundreds of
times longer. Credit: Thomas
Splettstoesser/Wikipedia/CC BY-SA 4.0

Genome-wide association studies have implicated
a common genetic variant in chromosome 6p24 in
coronary artery disease, as well as four other
vascular diseases: migraine headache, cervical
artery dissection, fibromuscular dysplasia, and
hypertension. However, it has not been clear how
this polymorphism affects the risk for so many
diseases. In the journal Cell on July 27,
researchers show how this DNA variant enhances
the activity of a gene called endothelin-1 (EDN1),
which is known to promote vasoconstriction and
hardening of the arteries.

This analysis revealed that a SNP called
rs9349379, located hundreds of kilobases away,
was the strongest risk factor for cardiovascular
disease at chromosome 6p24. Additional analysis
of UK Biobank data from 112,338 people of
European ancestry revealed that a specific form of
rs9349379 known as the G allele, which was
present in 36% of these individuals, was associated
with an increased risk of coronary artery disease.
The researchers then used CRISPR/Cas9 gene
editing to delete a small region of DNA at
rs9349379 in human pluripotent stem cells and
then converted these immature cells into vascular
cell to study how rs9349379 regulates the activity of
the physically distant EDN1 gene. Importantly,
analysis of blood samples from 99 healthy
individuals showed that the G allele at rs9349379 is
associated with higher levels of Big endothelin-1
(ET-1), a precursor protein product of the EDN1
gene.

Past studies have shown that ET-1 is the most
potent, longest-lasting vasoconstrictor in humans,
and it promotes the development of plaques inside
the arteries. Because rs9349379 increases ET-1
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migraine headache, cervical artery dissection,
fibromuscular dysplasia, and hypertension.
However, further studies are needed to explore this
possibility. In addition, future work is required to
understand exactly how rs9349379 regulates the
activity of the EDN1 gene despite the large physical
distance that separates them.
From a clinical standpoint, the findings suggest that
screening for rs9349379 could improve risk
assessment for vascular diseases, as well as
strategies for prevention and treatment. Moreover,
the findings suggest that targeting ET-1 may prove
useful in the treatment of diseases such as
coronary artery disease, migraine headache,
cervical artery dissection, fibromuscular dysplasia,
and hypertension.
However, it is important to point out that the risk of
heart attack is determined by a combination of
genetic factors and lifestyle choices. "Our paper
identifies one genetic risk factor and, therefore, is
not a polymorphism that can predict who will have a
heart attack and who will not," Kathiresan says.
"The biggest value of this work is the pinpointing of
endothelin-1 as a core gene for multiple vascular
diseases."
More information: Cell, Gupta et al.: "A genetic
variant associated with 5 vascular diseases is a
distal regulator of Endothelin-1 gene expression" htt
p://www.cell.com/cell/fulltext/S0092-8674(17)30768
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