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Recent advancement of next generation sequencing technology revealed genetic landscape of
myelodysplastic syndromes (MDS) and its effect on prognosis has also been reported by several
groups. Although allogeneic hematopoietic stem cell transplantation (HSCT) is the only curative
therapy for patients with myelodysplastic syndromes, the impact of genetic alterations on the
prognosis of those with HSCT has not been fully explored. In Japan, all the allogeneic bone
marrow transplantations are coordinated by Japan Marrow Donor Program (JMDP). Here, we
analyzed a large cohort of patients with myelodysplastic syndromes and related diseases in
JMDP who were treated by unrelated HSCT. Peripheral blood DNA collected just before HSCT
was subjected to targeted sequencing of 69 major driver genes. For copy number analysis, we also
sequenced 1,158 SNPs which distribute across the entire genome. Sequencing was performed on
the Illumina HiSeq 2500 at Nagoya Medical Center. To detect both somatic mutations and copy
number alterations, we used our in-house pipeline “Genomon” (http:/genomon.hgc.jp/exome/)
implemented on the supercomputer “Shirokane3” at Human Genome center of The Institute of
Medical Science, The University of Tokyo.

In total, mutations and copy number events including allelic imbalance were identified in 75%
and 40% of the cases, respectively. Mutations were most frequently observed in U2AF1, followed
by RUNX1, ASXL1, and TP53. As for copy number alteration, -7/del(7q), del(5q), and 17p loss of
heterogeneity were most frequently observed. These alterations are known to be frequently
observed in high-risk MDS. Together with mutations and chromosomal abnormalities, clonality
was observed in 77% of the cases. Then, we evaluated the effect of identified genetic alterations
on the prognosis together with detailed clinical information by multivariate analysis, which
revealed that mutations in 7P53, NRAS, and CBL and complex karyotype were significant poor
prognostic factors for overall survival after HSCT. Cases with 7P53 mutation and complex
karyotype showed extremely poor prognosis with frequent early relapse. Genetic factors
explained 30% of the total hazards for overall survival, while clinical characteristics accounted
for 70% of the risk.

We revealed importance of genetic alterations on survival of patients with MDS after HSCT.
However, clinical characteristics of patients before HSCT were still predominant determinants
of outcome. Therefore, indications for HSCT should be based on both clinical and molecular

factors. We reported these achievements on Blood journal.
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