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            Abstract
To elucidate differential roles of mutations in myelodysplastic syndromes (MDS), we investigated clonal dynamics using whole-exome and/or targeted sequencing of 699 patients, of whom 122 were analyzed longitudinally. Including the results from previous reports, we assessed a total of 2,250 patients for mutational enrichment patterns. During progression, the number of mutations, their diversity and clone sizes increased, with alterations frequently present in dominant clones with or without their sweeping previous clones. Enriched in secondary acute myeloid leukemia (sAML; in comparison to high-risk MDS), FLT3, PTPN11, WT1, IDH1, NPM1, IDH2 and NRAS mutations (type 1) tended to be newly acquired, and were associated with faster sAML progression and a shorter overall survival time. Significantly enriched in high-risk MDS (in comparison to low-risk MDS), TP53, GATA2, KRAS, RUNX1, STAG2, ASXL1, ZRSR2 and TET2 mutations (type 2) had a weaker impact on sAML progression and overall survival than type-1 mutations. The distinct roles of type-1 and type-2 mutations suggest their potential utility in disease monitoring.
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                    Figure 1: Numbers, allele frequency and diversity of somatic nonsynonymous mutations.[image: ]


Figure 2: Clonal evolution from MDS to sAML analyzed by WES.[image: ]


Figure 3: Dynamics of major driver mutations revealed by targeted sequencing.[image: ]


Figure 4: Distinct sets of driver mutations in MDS and their impact on clinical outcomes.[image: ]


Figure 5: Effects of clone size of driver mutations on prognosis.[image: ]


Figure 6: Combination of type-1 and type-2 mutations in MDS.[image: ]
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