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                We previously showed that severe hypoxia enhances the maintenance, in vitro, of normal stem cells capable of short-term hematopoietic reconstitution (Cipolleschi et al.,1, 2 IvanoviÄ‡ et al.,3 and references therein), and that resistance to hypoxia defines hierarchical levels within hematopoietic populations. The study summarized here addressed the questions (a) whether cell subsets endowed with different levels of sensitivity to severe hypoxia were identifiable within clonal chronic myeloid leukemia (CML) cell populations and (b) whether such subsets differed as for BCR/Abl expression and sensitivity to imatinib-mesylate.
Interestingly, LC2 repopulation appeared largely independent of BCR/Abl expression (Figure 2a and b). BCR/Abl phosphorylation slightly increased starting from day 7, when the number of CFC, but not that of viable cells, was increased (1-log) as an effect of transfer to normoxia (Figure 1a and b). Thus, the rescue of BCR/Abl expression in the course of clonal expansion most likely occurred at the CFC level, in keeping with the finding that BCR/Abl expression increases mainly in committed clonogenic progenitors during disease progression.5 Clonal expansion in LC2 eventually led to the return to an imatinib-sensitive state, as observed following the transfer to LC3 (Figure 2a). This was paralleled by rescue of full BCR/Abl expression (Figure 2b). In this respect, it is worth pointing out that LC3 cells, when re-exposed to hypoxia, were as much hypoxia-sensitive as LC1 cells (data not shown). Thus, hypoxia/imatinib-resistant CRC eventually repopulate cultures with BCR/Abl-dependent, hypoxia/imatinib-sensitive cells. CRC, however, remains a minor, but constant, component of the population. Figure 2b also shows that full BCR/Abl expression was recovered at day 14 in imatinib-treated LC2 cells, while untreated LC2 cells required a further expansion in LC3. Thus, imatinib primed the hypoxia-resistant, BCR/Abl-independent cell subset to rescue BCR/Abl expression more rapidly once environmental conditions (normoxia) permissive for clonal expansion were restored. This is in keeping with the finding that the re-establishment of permissive conditions following imatinib removal determines BCR/Abl overexpression.6
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