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Elucidation of clonal architecture in the early stage of myelodysplastic syndromes
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Targeted and unbiased next generation sequencing (NGS) has contributed to a better understanding of the
molecular pathogenesis of myeloid neoplasms, including myelodysplastic syndromes (MDS). MDS is a disease
continuum characterized by a wide spectrum of often overlapping lesions that determine phenotype, while also serving
as initiation and progression events. To delineate clonal dynamics of the early stage in MDS, we focused on aplastic
anemia (AA). Because transient and low frequency clones have been described in AA, their pathophysiologic link to the
overtly clonal complication of AA, secondary MDS following AA (sMDS). The etiology of sMDS within AA may
include either expansion of a preexisting clone or truly late clonogenic events. We studied 300 AA and PNH patients,
identifying 35 patients (11%) who evolved to sMDS. When these mutational spectrums were assessed, clonal
hematopoiesis were shaped by multiple rounds of acquisition of new mutations and clonal selection with progression of
anemia and neutropenia. Our results demonstrate that i) subclonal mutations indicative of oligoclonal hematopoiesis
are frequent in AA, ii) the presence of specific permissive ancestral somatic events at the outset of AA predisposes
patients to sSMDS. Detailed understanding of such clonal dynamics and hierarchical complexity may have clinical
significance.
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