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Leukemia is a major cause of childhood cancer. Despite of the improvement of chemotherapy, some 

subtypes of leukemia remain refractory to date. Leukemia is caused by two different types of 

mutations. One is of signaling pathways that induce constitutive activation of proliferation signals. 

The other is of epigenetic/transcriptional regulators that are involved in differentiation and self-

renewal. MLL, a histone methyl transferase, and MOZ, a histone acetyl transferase, are implicated in 

transcriptional maintenance and self-renewal. These epigenetic factors are mutated in leukemia by 

chromosomal translocations, which generate fusion proteins that constitutively activate their 

transcriptional activities. Expression of MLL fusions and MOZ fusions transforms normal 

hematopoietic progenitors by constitutively activating their target genes such as HOXA9 and MYC 

to induce refractory leukemia. We have studied the molecular mechanisms of the disease onset by 

these fusions, by elaborate structure/function analyses to determine which domain structures are 

necessary for leukemic transformation. These studies led to the development of novel drugs that 

inhibit these epigenetic/transcriptional regulators. I will talk about the story how understanding of 

molecular mechanisms of disease led to the drug development. 
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