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Background: SPARC (Secreted Protein Acidic and Rich in Cysteine) is a multi-functional matricellular glycoprotein.  Previously, we demonstrated that neuroblastoma (NB) tumor-derived Schwann cells produce SPARC and that purified SPARC protein potently inhibits angiogenesis and impairs NB growth in vivo. The SPARC protein is comprised of three highly conserved domains that are independently folded by a complex pattern of disulfide bonds. To investigate the biologic activity of these domains, peptides were synthesized and tested for their ability to inhibit angiogenesis.

Methods: SPARC domains were synthesized as cysteine-linked peptides FS-E, FS-K, and EC-N designed to correspond to the EGF-like module, part of the Kazal module of the follistatin domain, and the conserved &#945;-helix in the C-terminal extracellular calcium-binding domain, respectively. A non-folded peptide FS-E in which the cysteines were not linked during the synthesis, and a scrambled peptide FS-E, were used as controls. The folded peptides and controls were tested for their ability to inhibit endothelial

cell migration and angiogenesis in vivo.

Results: Peptide FS-E strongly inhibited basic fibroblast growth factor-(bFGF) induced endothelial cell migration (ED50=10 pM) and potently blocked angiogenesis in vivo in the rat corneal assay and the Matrigel plug assay. The anti-angiogenic activity was completely abrogated with the non-folded and scrambled FS-E peptides.  Peptides FS-K and EC-N had minimal to no inhibitory activity.

Conclusion: Our data demonstrate that the EGF-like module of the SPARC follistatin domain is a powerful inhibitor of angiogenesis, and that its structural conformation is essential for this biologic activity. Because of its physiological relevance to Schwann cells, SPARC peptides like FS-E may be promising candidates for the development of anti-angiogenic treatment strategies for NB.
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