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Laboratory of Organelle Biology
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Organogenesis requires a supply of
nutrients and oxygen. This need is met
by the formation of well-patterned
networks of blood vessels. The Phng
Lab employs genetics, molecular biology
and pharmacological approaches with
high resolution time-lapse imaging to
investigate how endothelial cell shape
and behaviour are regulated and
coordinated to build vessels of specific
size and architecture in the zebrafish
embryo. ¥/, ZHEMIHAIHERZY
BLU, BHOMBNEENDRSN/ZEM
DHRTEVCHEREDR LD 5REBRE
ZETESEET, COLSGMRERADD
a2z —-rarvid BFiI-EGER
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Molecular and mechanical mechanisms
of blood vessels formation (Phng)

The development of a vascular network
entails collective cell migration, proliferation,
cell rearrangements, anastomosis and lumen
formation. Endothelial cells are therefore highly
plastic in their ability to change their
morphology to drive specific cellular processes.
To understand how cell shape plasticity is
achieved, we investigate how the actin
cytoskeleton regulates endothelial membrane
dynamics during angiogenesis. Previous studies
showed that during sprouting angiogenesis, the
generation of actin bundles in filopodia
facilitates efficient cell migration and
anastomosis (Phng et al., 2013). During lumen
formation, transient polymerization of actin at
the apical membranes controls lumen expansion
(Gebala et al., 2016) while actin cables at
endothelial ~cell-cell junctions stabilizes
newly-formed tubules to produce a functional
vascular network (Phng et al., 2015). Our work
therefore demonstrates that actin cytoskeleton
of different dynamics and localisation drive
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distinct steps of vessel morphogenesis. Future
studies include understanding how endothelial
cells sense and respond to changes in
haemodynamic forces during development and
homeostasis.

BJ1:Blood vascular network in a developing zebrafish embryo

[2: Endothelial tip cell
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