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Within neuroblastoma cell lines, multiple cellular phenotypes analogous to those of the embryonic neural crest exist: neuroblasts (N cells), nonneuronal progenitors (S cells), and malignant stem cells (I cells). Since recent evidence suggests that cancer stem cells may play an important role in tumor incidence and progression, we have compared the morphological, biochemical, differentiative, and tumorigenic properties of seven (five new) malignant I-type stem cell lines with those of five N-type and four S-type cell lines. I-type stem cells are distinguishable from the other two cell types in that they (1) express properties of both N [extending short neuritic processes, expressing neurofilaments, granins, and neurotransmitter enzymes] and S cells  [substrate adhesivity, expressing vimentin and CD44] and (2) show bi-directional differentiation potentials, converting to either N or S cells with exposure to specific agents. Of interest, all I-type cell lines examined are significantly more malignant than either N- or S-type cells; they have 4- to 5-fold greater plating efficiencies in soft agar and a 6-fold higher tumorigenicity in athymic mice.  Differences in N-myc amplification/expression do not account for the differences in malignant potential.  Microarray analyses are in progress to identify genes differentially expressed in I cells compared to either N or S cells and have identified approximately 15 potential candidates.  Thus, we propose that, in human neuroblastoma cells, the I-type stem cell may be a determinative factor in human neuroblastoma malignancy and progression. 
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