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Background: Recent evidence suggests that a critical effector of MYCN activity is Id2, which functions as a dominant-negative antagonist of bHLH transcription factors and proteins of the Rb family. We have recently found that Id2 can regulate the expression of vascular endothelial growth factor (VEGF), a key factor in tumor angiogenesis. Therefore we hypothesize that Id2 promotes angiogenesis in neuroblastoma. 

Methods: SH-N cell lines were transfected either with pCMV empty vector (EV) or pCMV-Id2, and selected for stable expression. Intrarenal xenografts were induced by implantation into the kidney of athymic mice and tumors allowed to grow for 8 weeks.

Results: The incidence of tumor formation was higher in SH-N-Id2 than in SH-N-EV tumors (100% versus 55%). In tumor-bearing mice, average tumor weight was significantly greater in SH-N-Id2 than in SH-N-EV xenografts (4.7+1.2 versus 1.0+0.6 gm, p<0.01), and the incidence of bone marrow metastasis was also higher in Id2-expressing tumors (55% versus 22%). SH-N-Id2 tumors displayed increased proliferation as indicated by phosphorylated-H3, although there was no difference in the rate of apoptosis as determined by TUNEL assay. We found marked differences in vessel architecture in SH-N-Id2 in comparison to SH-N-EV tumors. Id2-expressing tumors displayed increased vessel density as assessed by lectin perfusion, and specific immunostaining for endothelial and vascular mural cells (PECAM-1, ASMA). This increased vascularity correlated with an increased expression of VEGF in SH-N-Id2 tumors, as demonstrated by immunohistochemistry and in-situ hybridization.

Conclusions: Our results demonstrate that Id2 promotes tumor growth and angiogenesis by increasing the expression of VEGF. These data suggest that antagonizing Id2 and its target genes may represent a novel therapeutic possibility for children with high-risk neuroblastoma.
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