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Background: Secreted proteins such as growth factors, cytokines, and chemokines have important roles in tumor development. Using cDNA microarray analysis, we identified a gene encoding a novel secreted protein highly expressed in stage 4 neuroblastoma. We have named this protein neuroblastoma derived secretory protein (NDSP).

Methodology/Results: The NDSP gene is found on chromosome 1q24.3 and encodes a 167 amino acid protein in its 501 base pair open reading frame. NDSP has a 30 amino acid signal peptide with cleavage site suggesting a secreted protein. NDSP contains 8 cysteine residues including a C-C motif associated with many chemokines. Northern blot analysis showed no evidence of NDSP expression in normal human tissues. Through RT-PCR, NDSP expression was confirmed in 7 neuroblastoma cell lines, 1 of 2 melanoma cell lines, and 1 retinoblastoma cell line but not in leukemia, lymphoma, glioma, glioblastoma, breast, colon, pancreatic, or lung cancer cell lines. NDSP is also expressed in 9 of 9 neuroblastoma tissue samples representing stages 1-4 and 4S. In order to show that NDSP is secreted, we constructed a mammalian expression vector containing a V5-tag fused to the C-terminus of the NDSP protein, NDSP-V5. Anti-V5 immunoblot analysis confirmed the presence of NDSP-V5 (20 kDa) in the supernatant of transfected 293 cells. In addition, we generated a rabbit polyclonal antibody against NDSP. Western blot analysis on culture supernatants from SH-SY5Y, a cell line that expresses the NDSP transcript, confirmed that NDSP was secreted from neuroblastoma cells. However, the secreted form exists as 40 kDa homodimer that separates into the 20 kDa monomer under reducing conditions.

Conclusion: NDSP is a novel protein actively secreted by neuroblastoma cells.  This data also suggests that NDSP may have importance as a new diagnostic/prognostic marker for neuroblastoma.
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