
of Smad4 that disrupted TGF-beta-related signaling in the developing
limb ectoderm, as confirmed by reporter assay for Cre activity and
Smad4 antibody staining. Ectodermal disruption of Smad4 signaling
leads to severe patterning defects in autopods and in some cases,
zeugopods, in the forelimbs, whereas less severe patterning defects
occur in the hindlimbs as revealed by the skeletal analyses of themutant
limbs. Our preliminary data indicate that such defects are associated
with abnormal Fibroblast Growth Factor (FGF)-related signaling and
Bone Morphogenetic Protein (BMP)-related signaling. We will present
morphological and molecular analyses of the mutant limbs and discuss
the interplay between Smad4-dependent signaling and other major
signaling pathways critical for limb pattern formation.

doi:10.1016/j.ydbio.2011.05.157
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Expression of Dapper family members during mouse and chicken
limb development
Lucimara Sensiatea, Angélica Pedrosaa, Denner Peterlinia,
Fernanda da Veigaa, Thaís Rirscha, Suzanne Dietrichb, Lúcia Alvaresa
aCampinas, Brazil
bLondon, UK

The Dapper gene family is composed by three members in mouse
(Dpr1, Dpr2 and Dpr3), two in chicken (Dpr1 and Dpr2) and a single
gene in Xenopus (Dpr1). This gene family has important roles during
vertebrate's development, particularly due to the ability of its members
to modulate the Wnt and TFG-beta signaling pathways. In order to
identify a possible role for the Dpr genes in limb development, we
investigated their expression patterns in chicken (HH24 to HH34) and
mouse (E18 to E23) bywholemount in situhybridization. At stageHH24,
chicken limb buds express Dpr1 and Dpr2 in the proximal and medial
mesenchymes. In contrast, at the equivalent stage (E18), the mouse Dpr
genes display nested expression domains in the limb mesenchyme. At
stageHH25, Dpr1 transcripts are located around thedeveloping cartilage
elements while Dpr2 seems to be a cartilage marker. In the mouse, the
expression pattern at E19 keeps the nested organization described for
the previous stage. At HH28, Dpr1 mRNAs are around the cartilage
elements particularly between carpus and tarsus while Dpr2 is strongly
expressed in digit I and V anlagens as well as in the digit blastemas. At
E21, transcripts for the three Dpr genes of mouse surround the cartilage
elements of the fore and hindlimb autopods. In the later stages analyzed
(HH34/E23), the expression is located around the synovial joints in the
phalanges for chicken Dpr1/Dpr2 and mouse Dpr1; for mouse Dpr2 and
Dpr3, the expression is found mainly in the interdigits region. Taken
together, the data presented here strongly suggest that the Dprs genes
contribute to limb development in chicken and mouse.

doi:10.1016/j.ydbio.2011.05.158
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Neogenin regulates Shh pathway activity during digit patterning
Mingi Honga, Karen Schachterb, Guoying Jiangb, Robert Kraussb
aMount Sinai School of Medicine Developmental & Regenerative Biology,
New York, NY, USA
bMount Sinai School of Medicine, New York, NY, USA

Neogenin is a cell membrane protein with four Ig domains and six
Fn type 3 domains in its extracellular region and is involved in various
physiological processes. Neogenin serves as a receptor for Netrins and
RGMs to regulate axon guidance. Netrin–neogenin signaling also
promotes skeletal myogenesis, where Neogenin appears to work with
the multifunctional co-receptor, the Ig/Fn protein Cdo. Finally, Neogenin

binds BMPs and RGMs to regulate BMP signaling in endochondral bone
development and iron metabolism. Neogenin therefore plays multiple
roles in a context-dependent manner. Here we present another function
ofNeogenin, indigit patterning.NeogeninmutantNeo1Gt/Gtmicehavea
preaxial extra digit or digit identity shift (1 to 2) phenotypewith 10–20%
penetrance. Shh produced by the zone of polarizing activity (ZPA)
generates spatiotemporal gradients of Shh in the limb bud, determining
the number and identity of digits. Preaxial polydactyly usually correlates
with ectopic Shh signaling activity at the anterior edge of the limb buds,
and Neo1Gt/Gt limb buds display ectopic expression of Shh target genes
in this region. These limb bud/digit phenotypes in Neo1Gt/Gt mice are
enhanced by removal of one copy of the Shh antagonist, Gli3. In contrast,
Neo1Gt/Gt limb buds did not display mispatterned expression of Msx1, a
BMP pathway target gene, suggesting a specific effect on Shh pathway
activity. Neogenin does not bind directly to Shh, but rather binds to Cdo
and Boc, Shh co-receptors. We hypothesize that Neogenin may titer Shh
pathway activity in the limb bud via sequestration of Cdo and Boc.

doi:10.1016/j.ydbio.2011.05.159
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Dynamic regulation of Shh multimerization is required for Shh
signaling in vivo
Diana Himmelstein
Northwestern University, Chicago, IL, USA

Sonic hedgehog (Shh) is a conserved secreted morphogen in the
developing neural tube. The active Shh molecule contains terminal
lipidmodifications, critical for activity, transport, andmultimerization.
While the role of the lipidmodifications has been studied in detail, the
role of Shhmultimerization in vivo remains unknown. In addition, the
functional significance of Shh E177, the predicted catalytic site of zinc
hydrolase activity, has not been demonstrated. Here we show that Shh
E177 mediates zinc-dependent endoprotease activity and regulates
Shhmultimerization.Mouse embryos containing a targeted Shh E177A
mutation phenocopy Shh−/− embryos, demonstrating that E177 is
required for signaling. In ShhE177A/− mutant embryonic spinal cord,
Shh multimers increase at the expense of Shh monomers. However,
E177A mutation does not change Shh protein localization. These data
identify a critical step in Shh morphogen activation through E177-
dependent dynamic regulation of multimerization.

doi:10.1016/j.ydbio.2011.05.160
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A new model of intestinal morphogenesis: The cell dynamics of
epithelial remodeling and lumen expansion
Ann S. Grossea, Mark Pressprichb, Lauren Curleyb, Ben Margolisb,
Jeffrey Hildebrandc, Deborah Gumuciob
aUniversity of Michigan Cell and Developmental Biology, Ann Arbor, MI, USA
bUniversity of Michigan, Ann Arbor, MI, USA
cUniversity of Pittsburgh, Pittsburgh, PA, USA

During vertebrate intestinal organogenesis, coordinated morphoge-
neticmovements are needed to generate the enormous epithelial surface
area that is required for efficient nutrient absorption. Current models
suggest that between E12.5 and E14.5, the murine intestinal epithelium
progressively thickens by stratification; villus formation at E14.5 is

Abstracts 147

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Elsevier - Publisher Connector 

https://core.ac.uk/display/81991066?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

