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            Abstract
Myelodysplastic syndromes and related disorders (myelodysplasia) are a heterogeneous group of myeloid neoplasms showing deregulated blood cell production with evidence of myeloid dysplasia and a predisposition to acute myeloid leukaemia, whose pathogenesis is only incompletely understood. Here we report whole-exome sequencing of 29 myelodysplasia specimens, which unexpectedly revealed novel pathway mutations involving multiple components of the RNA splicing machinery, including U2AF35, ZRSR2, SRSF2 and SF3B1. In a large series analysis, these splicing pathway mutations were frequent (âˆ¼45 to âˆ¼85%) in, and highly specific to, myeloid neoplasms showing features of myelodysplasia. Conspicuously, most of the mutations, which occurred in a mutually exclusive manner, affected genes involved in the 3â€²-splice site recognition during pre-mRNA processing, inducing abnormal RNA splicing and compromised haematopoiesis. Our results provide the first evidence indicating that genetic alterations of the major splicing components could be involved in human pathogenesis, also implicating a novel therapeutic possibility for myelodysplasia.
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                    Figure 1: 
                        Components of the splicing E/A complex mutated in myelodysplasia.
                      


Figure 2: 
                        Mutations of multiple components of the splicing machinery.
                      


Figure 3: 
                        Frequencies and distribution of spliceosome pathway gene mutations in myeloid neoplasms.
                      


Figure 4: 
                        Altered RNA splicing caused by a U2AF35 mutant.
                      


Figure 5: 
                        Functional analysis of mutant U2AF35.
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        Editorial Summary
RNA-splicing defects in blood disorders
Exome sequencing and analysis of myelodysplasia specimens identified frequent non-overlapping alterations in multiple components of the RNA splicing machinery, including mutations in U2AF35, ZRSR2, SRSF2 and SF3B1. Most affected genes are involved in recognition of the 3â€² splice site during pre-messenger RNA processing, and are thought to cause abnormal RNA splicing and compromised haematopoiesis. The results demonstrate the role of aberrant splicing in human pathogenesis.
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