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The syndecans are a family of heparan-sulfate proteoglycans (HSPGs), which are involved in many physiological processes and are co-receptors for a variety
of ligand-receptor interaction. Syndecan-3 (N-syndecan) is one of the four mammalian syndecans and it is mainly expressed in the nervous system, especially
during development. Syndecan-3 has one transmembrane domain, a short cytoplasmic tail of 34 amino acids, and an extracellular domain that carries heparan
sulfate chains. Syndecans have been suggested to function as co-receptors with other signaling receptors, such as FGF receptors and integrins. It has been
suggested to function in cell adhesion, neurite guidance, and cell migration during development of the nervous system. Syndecan-3 has also been implicated in
the regulation of synaptic plasticity in the hippocampus. Syndecan-3 palys an important role in regulation of skeletal muscle differentiation and development.
However, the roles of syndecan3 in the embryogenesis of other vertebrate species remain to be elucidated. Heparin binding neurotrophic factor/Pleiotrophin
(HBNF/PTN) was first isolated as a heparin-binding protein that was eluted from a heparin affinity column with high salt concentration. Such a high
affinity-binding property suggests that heparin or heparin-type carbohydrates may play important roles in the biological function of HBNF/PTN. Both the
heparan sulfate side chains of syndecan-3 and polyclonal anti-syndecan-3 inhibit HBNF/PTN-induced neurite outgrowth in the cultured neurons. Syndecan-3
is interest due to its high expression in nerve and its potential to serve as FGF receptor co-receptor that mediates a variety of biological responses. In our
previous study, we established an in vivo neurite outgrowth assay in zebrafish embryos that provided a direct observation of HBNF-induced neurite outgrowth
from GFP-labeled neurons during zebrafish development. Using this assay, the effects of manipulating syndecan-3 gene activity can be monitored. Recently
study was found that knocking down syndecan-3 in zebrafish may interfere formation of the posterior body. Syndecan-3 regulates the formation of the
posterior body in zebrafish are largely unknown. Whether the syndecan-3 interfere HBNF induced neurite outgrowth, need further analysis. In this project, we
propose to apply an in vivo neurite outgrowth assay in zebrafish embryos to define the causal role of syndecan-3 in the HBNF promotion of neurite outgrowth
and use a-actin:EGFP transgenic zebrafish to analysis syndecan-3 function during zebrafish development. Specific Aim 1 will analysis the role of syndecan-3
gene during early development stage. In the experiment of loss-of-function, morpholino oligonucleotide (MO) technology will be applied. Through injection
of zSyn-3 MO to knockdown syndecan-3 gene expression during developmental stage will be investigated. Specific aim 2 will determine the essential roles of
syndecan-3 in brain development, the morphogenesis of the posterior body and skeletal muscle development in zebrafish. The hypothesis to be tested
syndecan-3 whether coordinated Wnt, Bmp or Fgf signaling for formation of the brain and body morphogenesis. Specific aim 3 will examine whether
syndecan-3 is essential for HBNF promotion of neurite outgrowth. Through coinjection of zSyn-3 MO and HBNF/HuC-GFP, the effect of knockdown
syndecan-3 expression on HBNF-induce of neurite outgrowth will be investigated and provided an in vivo assay system. Completion of these three specific

aims define whether syndecan-3 play causal role in HBNF/PTN promotion of neurite outgrowth and whether coordinated Wnt, Bmp or Fgf provide synergistic



_ effects in brain development and the morphogenesis of the posterior body in zebrafish.



