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            Abstract
The existence of a small population of â€˜cancer-initiating cellsâ€™ responsible for tumour maintenance has been firmly demonstrated in leukaemia. This concept is currently being tested in solid tumours. Leukaemia-initiating cells, particularly those that are in a quiescent state, are thought to be resistant to chemotherapy and targeted therapies, resulting in disease relapse. Chronic myeloid leukaemia is a paradigmatic haematopoietic stem cell disease in which the leukaemia-initiating-cell pool is not eradicated by current therapy, leading to disease relapse on drug discontinuation. Here we define the critical role of the promyelocytic leukaemia protein (PML) tumour suppressor in haematopoietic stem cell maintenance, and present a new therapeutic approach for targeting quiescent leukaemia-initiating cells and possibly cancer-initiating cells by pharmacological inhibition of PML.
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                    Figure 1: 
                        PML is highly expressed in HSCs and CML.
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Figure 2: 
                        Pml is essential for HSC maintenance.
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Figure 3: 
                        Pml is essential for LIC maintenance.
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Figure 4: 
                        Reduction of Pml by As
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                         treatment abrogates maintenance of HSC quiescence.
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Figure 5: 
                        Combination therapy with Ara-C and As
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                         eliminates LICs.
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There is growing evidence to suggest that out of the bulk of leukaemic cells, it is a small subpopulation of leukaemia-initiating cells (LICs) that propagates the disease. They are resistant to chemotherapy, and can cause patient relapses. A clue as to what makes these cells so hard to destroy comes with the paradoxical discovery that the promyelocytic leukaemia protein (PML) tumour suppressor acts to maintain haematopoietic stem cells and LICs in a state of quiescence â€” the inert state that protects them from anticancer therapies. Experiments in mouse models and in stem cells from patients with chronic myeloid leukaemia suggest that drugs that target PML for degradation, such as As2O3, currently used to treat acute promyelocytic leukaemia, successfully disrupt LICs and increase the efficacy of the anticancer therapy.
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