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Myelodysplastic syndromes (MDS) are a typical group of chronic myeloid neoplasms which are
frequent in the elderly. Therefore MDS are refractory to most treatments and no curative therapy is
available. In this study, we developed new strategies of early diagnosis, effective prevention, and risk
stratification through understanding of clonal dynamics in such a typical cancer in old patients
(MDS). Main subjects in this study are chronological assessment (1)) and spatial analysis (@) of
clonal dynamics in this disease.
(D Chronological assessment of clonal dynamics in MDS
Professor Ogawa, Kyoto University clarified clonal dynamics in MDS by next-generation sequencing
at multiple time points using serial samples. His team searched for new biomarkers and molecular
targets, which were used for further developing the strategies of precise diagnosis and prognostic
prediction. Using chronological samples, professor Nakao, Kanazawa University clarified clonal
dynamics during MDS evolution from aplastic anemia, which is pre-MDS disease. By combined
analysis of genome and epigenome, associate professor Sakata, Tsukuba University identified
abnormal gene-expression profile associated with senescence of hematopoietic stem cells. Her team
focused their study on TET enzymes to elucidate a novel mechanism of clonal dynamics.
For developing new strategies of early diagnosis, effective prevention, and risk stratification through
understanding of clonal dynamics in MDS, professor Ogawa, Kyoto University collaborated with

multiple international groups to discover various germline and somatic mutations and detected
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novel biomarkers and molecular targets among them. His group and collaborators analyzed the
results from more than 2,000 cases with MDS and novel biomarkers significantly associated with
leukemic evolution. They reported these findings in Nature genetics (Makishima H, Ogawa S et al.
2017).

@ Spatial analysis of clonal dynamics in MDS

Professor Miyazaki, Nagasaki University analyzed spatial architecture of neoplastic clones in
MDS-related diseases, which evolved from acute myeloid leukemia into myeloproliferative
neoplasms. Moreover, professor Ohyashiki, Tokyo Medical University analyzed microenvironment in
bone marrow of MDS patients and studied signal transduction associated with interaction between
MDS and stromal cells. His group clarified spatial heterogeneity of MDS owing to pathogenic
humoral factors included in exosomes. These findings were confirmed and already submitted as

manuscripts.

The journals “ASH clinical news” and “The Hematologist” picked up this study.
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