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The inhibitor of differentiation Id2 is a target of the Retinoblastoma protein (Rb) during embryogenesis. Expression of Id2 is directly activated by Myc oncoproteins (c-Myc and N-Myc) and Id2 accumulates in human neuroblastoma cells with amplification and/or overexpression of N-myc. Recent data from our lab showed that Id2 is essential for tumor progression and angiogenesis in the embryonal tumor model from Rb+/- mice. Through gain- and loss-of-function experiments in human neuroblastoma cell lines, we now show that Id2 is necessary and sufficient for tumor growth and for the angiogenic switch in neuroblastoma. This conclusion is supported by: 1) the enhanced growth, angiogenesis and production of Vascular Endothelial Growth Factor (VEGF) in vitro and in vivo by neuroblastoma cells lacking amplification of N-myc but engineered to express ectopic Id2. 2) the coregulation of Id2 and VEGF in the antimitogenic response of neuroblastoma cells to Retinoic Acid and the rescue of VEGF inhibition by expression of Id2. 3) the reduced synthesis of VEGF in N-myc amplified/Id2-overexpressing neuroblastoma in which endogenous Id2 has been suppressed by siRNA. These findings explain why Id2 overexpression is selected in neuroblastoma carrying activation of the N-myc oncogene, as tumor cells expressing Id2 have a considerable proliferative and survival advantage. Given the broad role attributed to Id proteins for tumor progression and angiogenesis, we suggest that aggressive neuroblastoma is an excellent candidate for therapeutic intervention with novel anti-Id drugs.
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