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This project aims to validate the efficacy of novel combination therapy using a EZH1/EZH2 dual inhibitor and
proteasome inhibitors in EZH2-overexpressing tumors, including multiple myeloma, malignant lymphoma and
prostate cancer. We also uncover the important role of EZH1 in tumorigenesis in tumors with EZH2 insufficiency,
such as myelodysplastic syndrome (MDS), myeloproliferative neoplasms (MPNs) and early T cell precursor (ETP)-
acute lymphoblastic leukemia (ALL)(ETP-ALL) and seek for the potential for therapeutic targeting EZH1 in these
tumors.

(1) Validation of the efficacy of the EZH1/EZH2 dual inhibitor in combination with approved drugs in EZH2-
overexpressing hematological tumors

We confirmed that most of the multiple myeloma cell lines are sensitive to the treatment with the EZH1/2 dual
inhibitor (UNC1999) in combination with proteasome inhibitors (bortezomib etc). We also found that mantle cell
lymphoma cells, which are sensitive to proteasome inhibition, are more sensitive to EZH1/2 dual inhibition than
EZH2-specific inhibition. Furthermore, some of the mantle cell lymphoma cells showed enhanced response to the
combination of UNC1999and bortezomib.

(2) Validation of the efficacy of the EZH1/EZH2 dual inhibitor in combination with approved drugs in EZH2-
overexpressing solid tumors

Prostate cancer cells overexpress EZH2 show EZH2-dependency in their proliferation. We tested the effect of EZH2-
specific inhibitor (GSK126), EZH1/2 dual inhibitor (UNC1999) and combination of these inhibitors with bortezomib.
The EZH1/2 dual inhibitor appeared to be more effective than the EZH2-specific inhibitor in single use as well as in
combination with bortezomib. Furthermore, the effect of EZH1/2 dual inhibitor was obvious in prostate cancer cells

compared with multiple myeloma and mantle cell lymphoma cells.

(3) Analysis of the molecular mechanism underlying the efficacy of combination therapy
EZH1 knockdown attenuated the growth of multiple myeloma cells, indicating the role of EZH1 in these tumor cells.
These findings support the therapeutic rationale for targeting EZH1 in addition to EZH2. We are now generating
mantle cell lymphoma cells and prostate cancer cells in which EZH1 was knocked down or one allele of EZH1 was
deleted by the CRISPR/Cas9 technology. Using these cells, we will validate the role of EZH1 in detail.
Furthermore, we showed that bortezomib markedly downregulated EZH2 transcription and its protein expression.
As a mechanism, Bortezomib stabilizes CDK inhibitors p21 and p27 leading to hypophosphorylation of RB, which
in turn prevents E2F1 from binding to its target gene promoters including the E2F1 promoter and EZH2 promoter,
thereby repressing the transcription of EZH2. Thus, the treatment of multiple myeloma cells with proteasome
inhibitors sensitizes tumor cells to EZH1 inhibition because downregulation of EZH2 indices EZH1-dependency of

the tumor cells.

(4) Validation of EZH1 as a therapeutic target in EZH2-insufficient tumors

In MDS, MPN and ETP-ALL, EZH?2 is often inactivated by deletions and loss-of-function mutations. We are now
validating the role of EZH1 in these EZH2-insufficient tumors by knocking down EZH1 and using UNC1999, a
EZH1/2 dual inhibitor.
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