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Title
Identification of a potent therapeutic agent for the treatment of lethal glioma
~ Elucidation of epigenetic mechanisms of tumor formation in a subset of glioma~

Key Points

O Precision medicine is an emerging approach for cancer treatment. Based on the characteristics
of each cancer type, the most appropriate treatment was given for each cancer patient.

O Glioma is one of the most frequent brain tumors with dismal prognosis. Even lower-grade
gliomas (LGGs) show poor clinical outcome, although they are relatively less aggressive
compared to the high-grade gliomas. LGGs are divided into two distinct subgroups based on
IDH mutation status. Although IDH-wild-type LGGs show more aggressive phenotypes than
IDH-mutated LGGs, lack of knowledge regarding relevant molecular drivers for this type of
tumors has hindered the development of therapeutic agents.

O Using mouse model, which spontaneously develops IDH-wild-type LGGs, we found that EZH2,
a histone methyltransferase, plays pivotal roles in tumor formation. An EZH2 inhibitor
(EPZ6438) suppressed growth of human IDH-wild-type LGG cell lines and mouse tumors as
well.

O Our combined analyses of human LGGs and the mouse model clarify an important molecular
pathway and provide a strong rationale for targeting EZH2 as an effective treatment of this type
of gliomas.

Summary
Gliomas are classified by combining histopathological and molecular features including isocitrate
dehydrogenase (IDH) status. Although IDH-wild-type lower-grade gliomas (LGGs) show more
aggressive phenotype than those with IDH mutation, a potent therapeutic agent for treatment of this
type of glioma was not identified yet. Here, we examined human /IDH-wild-type LGGs and a glioma
mouse model with a mosaic analysis with double markers (MADM) system, which concurrently lacks
p53 and NF1 and spontaneously develops tumors highly comparable with a subset of human IDH-
wild-type LGG. During tumor formation, enhancer of zeste homolog (EZH2), a histone
methyltransferase, was upregulated even at an early stage of tumorigenesis, together with an
increased number of genes with H3K27me3 modifications which are EZH2-catalyzed histone
modifications. Pharmacologic inhibition of EZH2 in MADM mice showed significant reduction of
tumor size. An EZH2 Inhibitor also inhibits cell proliferation of human IDH-wild-type LGG cell line.
Our study clarifies a pathogenic molecular pathway of a subset of IDH-wild-type LGG that depends
on EZH2 activity. Clinical trial of an EZH2 inhibitor for patients with hematopoietic malignancy is now
ongoing. In near future, an EZH2 inhibitor might be available for various cancer patients. Our study



provides a strong rationale for targeting EZH2 as a promising precision medicine for this type of

glioma.

Research Background

Gliomas represent approximately 80% of malignant central nervous system tumors. The World
Health Organization (WHO) classification system subdivides diffuse gliomas into grade Il to IV based
on histopathological findings. Recent comprehensive studies revealed that WHO grade 1l and il
gliomas, called lower-grade gliomas (LGGs), are classified by combining histopathological and
molecular features including isocitrate dehydrogenase (/DH) status. Mutations in the IDH gene have
been found in approximately 80% of LGGs, which show a characteristic feature of relatively favorable
prognosis, while IDH-wild-type LGGs display an aggressive phenotype. The molecular basis
underlying the tumorigenesis of the often-devastating IDH-wild-type LGG is still largely unclear. Here,
we used a glioma mouse model with a mosaic analysis with double markers (MADM) system (MADM
mouse model) in which the genetic and gene expression profile and histopathological findings
resemble IDH-wild-type LGG. In this study, we aim to identify a potent treatment target in IDH-wild-
type LGG using combined analyses of MADM mouse model and human glioma samples.
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selective small molecule inhibitor of EZH2. Consistent with the genetic inhibition of Ezh2, EPZ6438
treatment significantly suppressed tumor growth compared with controls, along with the
downregulation of H3K27me3 in tumor tissues (Figure 2). Of note, EPZ6438 significantly inhibited
the cell growth of TM31, a representative human IDH-wild-type LGG cell line exhibiting alterations
of p63 and NF1 genes.

Research Summary and Future Perspective

In the current study, we identified the dysregulation of EZH2 in both human /IDH-wild-type LGG
and a MADM glioma mouse model in which the genetic and gene expression profile and
histopathological findings resemble this type of glioma. We aim to perform clinical trial of an EZH2
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Figure 3. Precision medicine for a subset of IDH-wild-type LGG patients with an EZH2 inhibitor
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