£

Blood flow—sensing protein protects against
atherosclerosis in mice

12 December 2017, by David Olmos

Mice without the NOTCHL1 protein (bottom) developed
more atherosclerosis (circled in red) in regions of
protective blood flow in the aorta. Credit: University of
California, Los Angeles

UCLA scientists have found that a protein known
as NOTCH1 helps ward off inflammation in the
walls of blood vessels, preventing
atherosclerosis—the narrowing and hardening of
arteries that can cause heart attacks and strokes.
The new finding, from research conducted on
mice, also explains why areas of smooth, fast
blood flow are less prone to inflammation: levels of
NOTCH1 are higher in these vessels.

NOTCHL1 was already known to be a key player in
the development of blood vessels in embryos, but
researchers weren't sure whether it was also
critical to adults' health. In a 2015 study, Luisa
Iruela-Arispe, a UCLA professor of molecular, cell
and developmental biology showed that mice on a
high-fat diet had reduced levels of NOTCHL1.

Researchers also have long known that sections of
blood vessels in some areas of the body—where

associated with atherosclerosis but weren't sure
why.

In the new work, Iruela-Arispe and her colleagues
mimicked blood flow conditions on a small scale in
the lab. Using MRI and high-resolution microscopy,
as well as molecular experiments, they observed
how NOTCH1 changed under different flow
conditions. When the flow was smooth and fast,
they found, levels of NOTCH1 were elevated and
the protein aligned itself on the end of each cell
facing the direction of blood flow.

Using mice that had been genetically modified to
lack NOTCH1, the researchers observed that the
animals' blood vessels had gaps between cells and
high levels of inflammation. Without NOTCH1, mice
with high cholesterol developed atherosclerosis
even in areas of smooth, fast blood flow that
normally protect against plaques.

High levels of cholesterol are known to predispose
people to atherosclerosis and heart disease, but it's
clear that other factors, including genetics, can
make a person more or less susceptible to develop
the disease. The new link between levels of
NOTCHL1 in blood vessels, inflammation and
atherosclerosis suggests that variations in
NOTCH1 between people could affect
atherosclerosis risk; those with low levels of
NOTCH would be more likely to develop
atherosclerosis. More research is needed to
determine whether the results seen in mice are the
same in humans.

More information: Julia J. Mack et al. NOTCH1
is a mechanosensor in adult arteries, Nature
Communications (2017). DOI:
10.1038/s41467-017-01741-8
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