
 

Stress granules found to play an unsuspected
role in blood vessel formation
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Proteomic analysis of the ZO-1 interactome in endothelial cells. Credit: Nature
Communications (2024). DOI: 10.1038/s41467-024-48852-7
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The behavior of the cells that make up our blood vessels is crucial to our
well-being. Conditions such as inflammation, oxygen deprivation and
viral infection can stress these cells and disrupt the formation of new,
often pathological, blood vessels. Now a team of researchers led by Jean-
Philippe Gratton, chair of the Department of Pharmacology and
Physiology at Université de Montréal and a specialist in vascular biology,
has discovered a previously unknown pathway leading to the formation
of new blood vessels, a process known as angiogenesis.

Their findings are published in the journal Nature Communications.

Gratton's team uncovered molecular interactions between two proteins
involved in stabilizing blood vessels: ZO-1, often referred to as a
"scaffold protein," which performs a regulating function, and the YB-1
protein. The researchers found that the ZO-1 protein directs YB-1 to
form beneficial stress granules.

Stress granules are clusters of proteins that assemble inside cells exposed
to stressful conditions, such as lack of oxygen, toxic agents or infections,
and enable the cell to survive.

The right dose

"It's all a question of dosage," Gratton explained. "If there are too many
of these granules or they are active for too long, they no longer protect
the integrity of the blood vessel cells but instead generate pathological
blood vessels." You have to fight cellular stress but don't throw the baby
out with the bathwater!

"With the right amount of stress granules, healthy cells are better
equipped to withstand attack," said Gratton. "Until recently, we didn't
know that cellular stress was involved in blood vessel formation." This
discovery opens the way to new treatments for vascular pathologies
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targeting these molecular interactions.

"Our research holds promise for the treatment of cancer, where we want
to reduce blood supply to the tumor, and also for the treatment of
diabetic retinopathy, which is caused when small, abnormal blood
vessels form in the retina and obstruct vision," Gratton said. "Blocking
these vessels impedes the development of lesions."

Gratton remains cautious. He believes a better understanding of the
mechanisms governing angiogenesis will be essential for identifying new
therapeutic targets.

Over the past two decades, research into drugs that deprive cancer cells
of blood, oxygen and nutrients instead of attacking them has intensified.
The current strategy is to block the action of vascular endothelial growth
factor (VEGF), the main factor responsible for blood vessel formation,
which is involved in the growth of cancerous tumors.

  More information: Yassine El Bakkouri et al, ZO-1 interacts with
YB-1 in endothelial cells to regulate stress granule formation during
angiogenesis, Nature Communications (2024). DOI:
10.1038/s41467-024-48852-7
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