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            Abstract
Chromosomal aberrations are a hallmark of acute lymphoblastic leukaemia (ALL) but alone fail to induce leukaemia. To identify cooperating oncogenic lesions, we performed a genome-wide analysis of leukaemic cells from 242 paediatric ALL patients using high-resolution, single-nucleotide polymorphism arrays and genomic DNA sequencing. Our analyses revealed deletion, amplification, point mutation and structural rearrangement in genes encoding principal regulators of B lymphocyte development and differentiation in 40% of B-progenitor ALL cases. The PAX5 gene was the most frequent target of somatic mutation, being altered in 31.7% of cases. The identified PAX5 mutations resulted in reduced levels of PAX5 protein or the generation of hypomorphic alleles. Deletions were also detected in TCF3 (also known as E2A), EBF1, LEF1, IKZF1 (IKAROS) and IKZF3 (AIOLOS). These findings suggest that direct disruption of pathways controlling B-cell development and differentiation contributes to B-progenitor ALL pathogenesis. Moreover, these data demonstrate the power of high-resolution, genome-wide approaches to identify new molecular lesions in cancer.
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                        EBF1
                         deletions in B-progenitor ALL.
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Figure 2: 
                        PAX5
                         deletions in ALL.
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Figure 3: 
                        PAX5
                         translocations in B-progenitor ALL.
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Figure 4: 
                        Impaired function of PAX5 mutants.
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High-resolution genome-wide profiling of DNA copy number abnormalities using SNP microarrays has been used to identify genetic lesions associated with acute lymphoblastic leukaemia, the most common cancer of childhood. The analysis of leukaemic blast cells from 242 patients revealed deletion, amplification, point mutation and structural rearrangement in genes encoding key regulators of B lymphocyte development in 40% of B-progenitor acute lymphoblastic leukaemia cases. PAX5 was the most frequent target. The data highlight small-molecule inducers of differentiation that can by-pass the block caused by these genetic lesions as a focus for research in new therapeutics, and more generally demonstrate the potential for similar genome-wide approaches as a means of identifying new molecular lesions in cancer. The cover image shows fluorescence in situ hybridization of leukaemia cells showing fusion of PAX5 at chromosome 9p13 (red), to ZNF521 at 18q11.2 (green).
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