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vasculature, two highly organized tubular networks formed by
endothelial cells (ECs), transport blood and lymph, respec-
tively, and are functionally integrated into tissues and organs.
The morphogenesis of both networks requires ephrin-B2, a
single-pass transmembrane protein and interaction partner of
Eph receptor tyrosine kinases, but the exact role of Eph-ephrin
signalling in the endothelium remains unknown. To gain
further insight into the role of ephrin-B2 (encoded by the gene
Efnb2) in the endothelium of blood and lymphatic vessels, I
have generated mutant mice permitting the spatially and
temporally controlled inactivation of Efnb2. My results show
that EC-specific deletion of Efnb2 during late gestation leads
to haemorrhaging, reduced blood vessel branching complexity
and defective organisation of endothelial sprouts. These results
show that ephrin-B2 is indispensable for the angiogenic
growth of the blood vessel network. Furthermore, loss of
ephrin-B2 in lymphatic ECs leads to severe malformation of
dermal lymphatic capillaries reminiscent of defects in humans
with hereditary lymphedema. My future work will address the
cellular function of ephrin-B2 in ECs as well as its potential
role in human disease processes.

doi:10.1016/j.ydbio.2007.03.507
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Eph and Ephrin signaling play important roles in
modulating cell communication during development. Recent
work has demonstrated that cell–cell communication between
vascular endothelium and endoderm is required during
pancreas organogenesis and islet differentiation. Because
previous reports demonstrate that Ephs and Ephrins are
expressed on pancreas and blood vessels, respectively, we
investigate the role of Eph/Ephrin signaling during pancreas
development. We confirm that Ephrin B ligands and Eph B
receptors are expressed in the developing pancreas. Our
results indicate that ephrins are expressed in the mesoderm,
while Eph receptors are expressed in the pancreatic
endoderm. This suggests that these receptors and ligands
might be implicated in mesoderm–endoderm interactions
patterning the pancreatic endodermal epithelium. In addition,
we show that both embryonic and adult pancreas in mice
lacking the function of the EphB2 and EphB3 receptors have
significantly reduced number of endocrine cells. We also
observe a significant disruption in endocrine distribution with
increased numbers of islets in the proximal pancreas and
fewer distally. Additionally, our results show that about one
third of our mutant embryonic pancreas have gross morpho-
logical changes in pancreatic shape and branching. Finally,
when we assess overall pancreatic function of our adult
mutants using a glucose tolerance test, we find that 1/3 of our
animals show a severe hypoglycemic phenotype. Together,
these results indicate that disruption of EphB signaling is
required for normal endocrine cell numbers, islet distribution
and pancreatic branching.

doi:10.1016/j.ydbio.2007.03.508
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Proper spatial and temporal regulation of proliferation
and differentiation is of vital importance for the developing
epithelium of the embryonic intestine as well as homeostasis of
the intestinal stem cell niche in the adult. We here show that
FGF10 regulates spatial and temporal maintenance of enteric
epithelial progenitor cells during embryonic development of the
mouse. We disrupt the endogenous FGF10 gradient emanating
from the mesenchyme by ectopic expression of FGF10 in the
developing duodenal epithelium. This leads to intestinal
epithelial dysmorphogenesis, characterized by epithelial arbor-
ization and disruption of the crypt–villus axis. FGF10 represses
terminal enteric cell differentiation, as evidenced by impaired
differentiation of absorptive enterocytes, paneth cells, goblet
cells and specific endocrine fates. Expression analysis suggests
that FGF10 suppresses differentiation through an increase in
Notch signaling and attenuation of expression of Cdx2 and
downstream targets Math1 and Gfi1. Interference with other
morphogen pathways is also observed, as expression of Shh is
induced in the villus epithelium. We conclude that FGF
signaling act in concert with Notch and Hedgehog pathways
to establish and maintain the embryonic proliferative stem cell
niche in the duodenum.

doi:10.1016/j.ydbio.2007.03.509
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A recent screen in our lab compared gene expression
between cells from the mouse zone of polarizing activity (ZPA)
and cells from the rest of the limb using a combination of
fluorescence activated cell sorting and the Affymetrix micro-
array platform. We have focused our efforts on characterizing
one of the genes that this screen identified as upregulated in the
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ZPA. Tmem16a is a member of the Tmem16 family of proteins.
Members of this family have 8 predicted transmembrane
domains and a highly conserved 3′ domain of unknown
function. RNA in situ hybridization in our lab has demonstrated
expression of Tmem16a in a variety of tissues during mouse
development and the human orthologue of Tmem16a is
overexpressed in many cancers. We have generated a null allele
of Tmem16a by homologous recombination in embryonic stem
cells. Mice homozygous for this deletion have no apparent limb
defects, but die shortly after birth. We are currently investigating
a severe lung defect in mutants that results from a failure of
alveolar septation.

doi:10.1016/j.ydbio.2007.03.510
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The thymus and parathyroids originate from the third
pharyngeal pouches, endodermal outpockets of the pharynx
that arise on mouse embryonic day 9.5 (E9.5). By E12.0,
the common primordium has detached from the pharynx
and undergoes a series of highly coordinated morphogenetic
events leading to cell differentiation and organisation into
organ primordia. These events include closure of the lumen
that was once continuous with the pharynx, condensation of
neural crest-derived mesenchyme around the thymic epithe-
lium to form a capsule, caudal migration away from the
site of origin and separation of the organs. We are using
wild type and mutant mice to begin to uncover the cellular
and molecular details of thymus and parathyroid morpho-
genesis. Many aspects of morphogenesis are disrupted in
Foxg1Cre;Bmp4 mutants, where Bmp4 is lost from the
endoderm and adjacent mesenchyme during early develop-
ment. In these embryos, patterning of the primordium,
organ formation and early cell differentiation events are
normal, but migration of the primordium is disrupted and
the thymus and parathyroids fail to separate from each
other. Furthermore, we have evidence from PTH-Ca-Gq
transgenic mice to suggest that Wnt signaling may also be
involved in the separation of the thymus and parathyroids.
In these mice, Wnt signaling, which is normally confined to
the prospective thymus domain, is allowed to occur in the
parathyroid domain as well, and the two organs completely
fail to separate. These results together imply that while
Bmp4 is required for specific aspects of morphogenesis, it
may be acting together with other signaling molecules
during some of these events.

doi:10.1016/j.ydbio.2007.03.511
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We describe a novel, Gli3-regulated, transmembrane protein
that directs cell migration and actin polymerisation and is
implicated in development of the lip and palate. Murine Fargo
(Focal Adhesion molecule Regulated by Gli) is embryonically
expressed from 11.5 dpc in the limb and craniofacial region.
Fargo is dysregulated in the anterior of polydactylous limbs of
Gli3 mutants and other Hedgehog-related mouse models,
indicating regulation through the Shh/Gli3 pathway. Wild-type
craniofacial expression is most notably observed in a strikingly
restricted spatial and temporal pattern at the point where the
maxillae fuse with the nasal processes to form the upper lip. In
the secondary palate, Fargo is expressed in the expanding
palatal shelves during expansion and fusion, after which time
Fargo is downregulated. At the cellular level, endogenous
Fargo protein localises to the plasma membrane at focal
adhesions – structures essential for cell migration. Stable
overexpression of Fargo in fibroblasts alters focal adhesion
localisation. This is accompanied by dramatic increase in actin
polymerisation, loss of cell polarity and a decrease of RhoA-
GTP. On the contrary, knockdown of Fargo leads to an increase
in RhoA-GTP and an associated change in actin stress bundle
formation. Real time microscopy reveals that Fargo over-
expressing cells have a reduced capacity for directed migration.
These data identify Fargo as a novel cell surface regulator of
focal adhesion and actin dynamics, with concomitant effects on
cell migration and polarity.

doi:10.1016/j.ydbio.2007.03.512
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Interdigital cell death (ICD) has been investigated for a long
time, however, the complete cohort of molecules involved and
their interactions are yet to be defined. Here we show that Fgf8
and retinoic acid (RA) antagonistically cooperate to define the
initiation of ICD. Exogenous Fgf8 blocks ICD, particularly
when applied just before ICD initiates. Detection of cell death
and Fgf8 expression in the same limb shows that Fgf8 down-
regulation in the distal ectoderm juxtaposed to the interdigital
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