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1. Development of novel therapeutics for malignant glioma

Glioblastoma (GBM) is the most common high-grade malignant glioma in humans. GBM is categorized as a WHO
grade IV astrocytoma, a very aggressive, invasive and destructive brain tumor. We found that hyper-activation
induced by conditional TSC1 deletion increased numbers of glioma-initiating cells (GICs) in vitro and in vivo. To
translate this observation into the development of novel therapeutics targeting malignant gliomas, we screened drug
libraries (1,300) to select compounds showing greater efficacy in inhibiting the proliferation/survival of TSC1-
deficient cells compared to controls. We identified 5 compounds able to preferentially inhibit mitochondrial activity,
dramatically reducing ATP levels and blocking glioma sphere formation. In human patient-derived glioma cells,
nigericin, which reportedly suppresses cancer stem cell properties, remarkably induced apopotosis. Thus, targeting
mTORC1-driven processes, particularly those involved in maintaining a cancer cell’s energy balance, may be an
effective therapeutic strategy for glioma patients. We will do further analysis of candidate compounds and screening
of other candidates.



2. Development of novel approach to overcome drug-resistance in leukemia therapy

Tyrosine kinase inhibitor (TKI) that represents a breakthrough treatment for BCR-ABL+ leukemia. However, one of
the clinical problems is presence of patients showing TKI-resistance. Although previous studies reported numerous
mechanisms of such TKI-resistance, it has remain unclear how TKI-resistance is overcome. To develop novel
therapeutic approach, we focused on mTOR complex, because abnormalities of mTOR signaling are observed in
many patients with leukemia. We developed a leukemia cell line with mTOR complex inactivation by CRISPR/CAS9
and found that mTOR complex inactivation contributes to sensitization of TKI treatment. To find candidate molecular
targets for overcoming TKI-resistance, we performed functional screening. First, we selected approximately 1,000
genes as MTOR complex downstream, and generated sgRNA library. After introduction of the library into CML cell
line, the cell line were treated with TKI. By comparison of frequencies of individual sgRNA between cells with and
without TKI treatment, we identified more than 100 sgRNA as candidate targeting molecules for sensitizing TKI
treatment. We will try evaluation of function of individual molecules. In addition, we generated FOXO deficient
leukemia cell line (AML) because FOXO family plays a critical roles in maintenance of undifferentiated status of
myeloid leukmima. Gene expression profiling suggest that FOXO inactivation leads to abnormalities in ROS
regulatory pathways and inflammatory pathways. We will find candidate molecules for targeting undifferentiated

status among FOXO downstream.
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