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New research explains how brain blood
vessels are formed

April 3 2024
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Mmp?25 as a regulator of brain-specific angiogenesis. a, The TC genotype in
mosaic sprouts during brain vascular invasion (36 hpf, n = 23 sprouts) and trunk
ISV formation (24 hpf, n = 43 ISVs) of embryos obtained by five transplantation
experiments of WT kdrl:EGFP donor cells into gpri24 MO-injected kdrl:ras-
mCherry hosts. b, In vivo photoconversion design of pre-angiogenic PHBCs.
LDA, lateral dorsal aorta. ¢, t-Distributed stochastic neighbor embedding
(--SNE) analysis of PHBC EC clusters. d, -SNE expression profiles of Wnt—f3-
catenin target genes and TC markers. Max., maximum; min., minimum. e, Time-
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lapse recordings of calcium oscillations in Tg(flila:Gal4FF);,(UAS:GCaMP7a)
PHBCs (31 to 31.5 hpf). f, Wnt-dependent transcripts in 30 hpf PHBCs or 36
hpf CtAs (3-catenin LOF, IWR-1 treatment). Gray labels below the heat map
indicate conditions in which candidate genes are not statistically
downregulated. ¢, mean expression. g, Fluorescent mmp25b WISH and anti-
EGFP staining of Tg(kdrl:EGFP) embryos. DA, dorsal aorta. h, Angiogenic
sprouts (arrowheads) in the hindbrain and trunk region of Tg(kdrl:EGFP)
embryos. n = 10 embryos from 4 independent experiments. Data are median *
interquartile range. P values were calculated using nonparametric two-tailed
Mann—Whitney U-tests. Scale bars, 400 um (a (left) and b (left)), 100 um (a
(right), e and h), 50 um (b (right)) and 20 um (g). Credit: Nature (2024). DOTL:
10.1038/s41586-024-07283-6

Cardiovascular diseases, including myocardial infarction and stroke, are
the world's leading cause of death, claiming around 18 million lives a
year. This observation justifies the adage that you are only as old as your
arteries and explains why researchers are working relentlessly to
understand how the cardiovascular system develops and functions.

Led by Prof. Benoit Vanhollebeke—Professor at the Department of
Molecular Biology, Faculty of Science, Université libre de Bruxelles—a
ULB team has just made an important discovery.

Contrary to the generally accepted idea that blood vessels form in a
similar way throughout the body, Giel Schevenels and colleagues have
discovered that those irrigating the brain obey different, totally
unprecedented rules. The researchers discovered that cerebral vessels are
equipped with a specific enzyme that is essential for them to invade the
brain. Their study is published Nature.

"What I find noteworthy in this study is that the mechanism of brain
angiogenesis that we are disclosing simultaneously enables the vessels to
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acquire specific properties adapted to the neuronal environment, known
as the blood-brain barrier. So there seems to be a functional alignment
between the very birth of the vessels and their specific functions,"
explains Vanhollebeke. The blood-brain barrier is a set of characteristics
of the brain's blood vessels that strongly limit exchanges between blood
and brain tissue. This protects the brain from toxic components
circulating in the blood.

"The identification of this mechanism gives us hope that it will one day
be possible to develop therapeutic approaches specifically targeting
cerebral vessels, which is an important clinical issue in many
neurological pathologies," concludes the researcher.

More information: Benoit Vanhollebeke, A brain-specific angiogenic
mechanism enabled by tip-cell specialization, Nature (2024). DOI:
10.1038/s41586-024-07283-6.
www.nature.com/articles/s41586-024-07283-6
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