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EphrinB2 in required for the development of lymphatic vasculature

Lymphatic vessels are essential for the mainte-
nance of normal tissue fluid balance and immu-
ne surveillance. The unidirectional lymph flow
recovers lymph from the periphery by blind-end-
ed lymphatic capillaries, which drain into larger
collecting lymphatic vessels and return the lymph
to the cardiovascular system via the thoracic
duct. Reflecting their functional specializations
different types of lymphatic vessels can be dis-
tinguished morphologically; lymphatic capillaries
have discontinuous basement membrane and
loose intercellular junctions, making them highly
permeable to large macromolecules. In contrast,
collecting lymphatic vessels have a smooth mus-
cle cell layer which helps to pump lymph forward,
while the luminal valves prevent the backflow.

During embryogenesis the development of lym-
phatic vessels starts after the establishment of
blood vasculature. A subset of venous endotheli-
al cells commits to the lymphatic endothelial cell
lineage and sprouts from the major veins to form
sac-like structures from which the vessels grow
further by centrifugal sprouting. The homeodo-
main transcription factor Prox1 is required for
the initial specification, while activation of
VEGFR-3 by VEGF-C is essential for the migration
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and proliferation of lymphatic endothelial cells.
Recent studies also demonstrate that VEGFR-3
and its ligands are involved in the development
of lymphedema, a disease characterized by hypo-
plasia or functional failure of the lymphatic ves-
sels, and in lymphatic metastasis.

Neural guidance molecules of the ephrin-Eph
ligand-receptor family are required for the estab-
lishment of arterial-venous identities and for the
remodeling of the primitive capillary plexus into
a hierarchical vessel network during the develop-
ment of the blood vasculature, but their roles in
lymphatic development have not been previously
studied. EphrinBs are transmembrane ligands for
Eph receptor tyrosine kinases. This signaling
functions bidirectionally; in addition to the acti-
vation of Eph tyrosine kinase activity ephrinBs
have cytoplasmic domains with intrinsic signa-
ling capacity and upon cell-cell contact mediated
activation they are phosphorylated in their tyro-
sine residues, which then provide docking sites
for intracellular signaling molecules. In addition,
ephrinBs have a carboxyterminal motif for the
binding of PDZ-domain containing proteins.

In order to get further insights into the mecha-
nisms of ephrinB transduced signaling, we have

generated mutant mice expressing ephrinB2
lacking the carboxyterminal PDZ interaction site
or ephrinB2 in which the five conserved tyrosine
residues were replaced by phenylalanine to dis-
rupt phosphotyrosine-dependent  signaling
events. Our analysis revealed that the homozy-
gous mutant mice survived the requirement of
ephrinB2 for embryonic angiogenesis. However,
mice expressing ephrinB2 with a deficient PDZ
target site developed chylothorax and exhibited
major lymphatic defects, including a failure to
remodel their primary lymphatic capillary plexus
into a hierarchical vessel network consisting of
lymphatic capillaries and collecting vessels,
hyperplasia and lack of luminal valve formation.
These abnormalities were largely rescued in mice
expressing phosphotyrosine deficient ephrinB2.
Our studies therefore define ephrinB2 as an
essential component of postnatal lymphatic
development, and indicate that interactions with
PDZ domain effectors are required to mediate its
functions. Furthermore, our results show that the
previously uncharacterized lymphatic remodeling
process is a critical step in the establishment of
functional lymphatic vascular system
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