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Principal investigator, Dr. Makishima, Kyoto University and his group identified novel DDX4] pathogenic
variants in the Asian cases with myelodysplastic syndromes and acute myeloid leukemia (MDS/AML). The

group of vice director Kubo, Institute of Physical and Chemical Research sequenced DDX41 in more than 10,000
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healthy donors in Biobank Japan. These Asian variants were different from those reported in US or Europe.
Makishima’s group compared these variants between healthy donors and more than 1,000 MDS/AML patients
to evaluate the effects of the variants on disease predisposition. Clinical implication of these germline mutations

of DDX41 in MDS/AML were patented (#2015-239547).

In international collaboration with professor Maciejewski, Cleveland Clinic, Makishima’s group proved that
frameshift mutations were originated from independent alleles in Asians and Caucasians. Subsequently, they
confirmed that the Caucasian mutant alleles are dominant in Oceania and that original alleles were also in South
America and Africa. Their collaboration study also revealed that a novel GF/I germline variant was prevalent
in MDS/AML cases. They elucidated clinical and pathological impacts of the GFII variant on leukemogenesis

by comprehensive genomic analysis and basic functional investigation.

As planned in the grant application, somatic mutations as well as germline mutations were searched in the largest
cohort of more than 2,000 cases with MDS/AML. In the collaborative study by Kyoto and Cleveland groups,
more frequently mutated genes in secondary AML than MDS were extracted as significant biomarkers for
prediction of leukemic evolution. This finding was published in Nature Genetics as an article (Makishima et al.
Nat Genet 2017). A press release was made by Kyoto University and Agency for Medical Research and
Development (AMED) on Dec. 15, 2016 (http://www.amed.go.jp/news/release 20161220-01.html).

Assistant professor Muramatsu, Nagoya University Department of Pediatrics clarified that DDX41 germline
mutations were not significantly increased in younger MDS/AML. This reproduced the findings in adult
MDS/AML cases. Further study of pediatric hematological disorders identified new germline variants in

RPSI154, PIEZOI, and IL2RG.

In Kyoto University, functional significance of GFII and DDX41 germline mutations were investigated by
mouse models. In addition, cell lines with these mutations were utilized for clarification of basic pathogenesis

of MDS/AML.
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