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Prof. Ito (Hirosaki Univ.) and his group found that epigenetic changes of EZH2 and CTCF were involved in the
development of AMKL from TAM. Their findings reported in Nature Genetics were cited in various high-impact
journals as well as in the review paper dealing with WHO classification 2016 (Arber DA et al., Blood, 2016). His
team contributed to the profound understanding of pathogenesis in leukemia. Prof. Heike (Kyoto Univ.) developed
the murine model for AMKL using highly immunodeficiency mice transplanted repeatedly with human TAM cells
(Saida S, Heike T, et al. Blood, 2013). This mouse model reproducing the pathological features of human TAM and
AMKUL is evaluated as a remarkably valuable study approaching to the real origin of leukemia (Marshall GM et al.,
Nat. Rev. Cancer, 2014).

These groups also proved that the DNA methylation status found in TAM and AMKL was clearly different between
each other, by using the precisely quantitative analysis of clinical samples. The result was compatible with the
genomic analysis performed by Ito et al. (Nat. Genet. 2013), and the murine model mentioned above also supported
these findings. These results suggested that DNA methylation analysis may predict the risk of AMKL development
from TAM in the future. Dr. Saida and Dr. Itoh were awarded from various academic societies (Japanese Society of
Hematology, and Hirosaki University), and they are now collaborating to submit their manuscripts to one of the high-
impact journals.

The novel finding that abnormal DNA methylation is involved in the AMKL development urged Prof. Nakahata
(CiRA, Kyoto Univ) to set for the screening study to find out the compounds that can regress TAM from the
epigenome-related reagent libraries using TAM patient-specific iPSCs which succeeded the recapitulation of
abnormal hematopoiesis.

TAM is thought to be derived from the mutation of hematopoietic regulator gene GATAL as well as the trisomy 21
in Down’s syndrome. Prof. Shimizu (Tohoku Univ.) and her colleagues created the transgenic mouse which possesses
the mutation in GATAL (same as human), and produces Gatals protein. According to their analysis, Gatals binds to
DNA in the different manner from wild-type Gatal (Shimizu K, Watanabe A, et al., 2016. Mol Cel. Biol). Their
findings can reveal the dynamic changes in gene expression pattern during the TAM development.

Development of DNA methylation detector which can specifically recognize AMKL enabled us to predict the future
risk of AMKL-development from TAM patients. This technique, expected to be brought into the clinical diagnostic,
will lead the way for identifying high-risk patients to develop AMKL and, as a result, for more efficient therapeutic
interventions. This proposal will be granted as a new project to establish of innovative biomarker for prediction of
AMKL in the next fiscal year.

Epigenome analysis in these studies were performed by Assistant Prof. Watanabe (CiRA, Kyoto Univ.) by merging
the conventional and the newly developed techniques for this topic. For example, single-cell level gene expression
analysis and open chromatin assay were introduced for the first time in Japan, and their efforts have been evaluated
in the various high-impact journals.

The research team for this whole project was composed of researchers with various backgrounds such as pediatric
oncology, iPS cells, transgenic mouse, and epigenome analysis. This multidisciplinary group collaborated to reveal
the pathophysiological development of AMKL via TAM from various points of view, which otherwise has not been

accomplished. This is a good example of “team-based research”.
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