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The purpose of the project is to investigate an anti-tumor effect and pharmacokinetics of eribulin as
a novel TERT-targeting inhibitor against glioblastomas, and to initiate an investigator-initiated

clinical trial of eribulin for recurrent glioblastomas.

1. Investigation on an anti-tumor effect of eribulin against glioblastoma cells in vitro

Eribulin sensitivity was studied in 7 glioblastoma cells and 2 ovarian cancer cells by using a WST
assay. TERT promoter mutations were found in 6 out of 9 cell lines. IC50 was very low (0.21-3.08nM)
in TERT promoter-mutated cell lines, indicating high drug sensitivity, while IC50 was relatively high
in 2 TERT-wt cell lines, being 16.5nM and >100nM, respectively. These results suggested that the

sensitivity against eribulin is dependent on the TERT promoter status.

2. Investigation on an anti-tumor effect of eribulin against glioblastoma xenografts in vivo

A total of 22 glioblastoma cell lines were transplanted into the brain of immune-compromised mice,
of which 12 cell lines successfully formed intracerebral brain tumor xenografts. Among them, 6 cell
lines were subjected to investigate anti-tumor effect of eribulin. In one of the glioblastoma cell line,
5-weeks administration of eribulin significantly prolonged survival of the brain tumor-harboring mice
(median 49 days) compared with the untreated control mice (28 days, p<0.001). A similar survival
benefit of eribulin was observed in another cell line. A marked growth inhibitory effect of eribulin was
also documented real-time by in vivo imaging using a glioblastoma cell transduced with lentiviral

vector expressing Fluc.

3. Pharmacokinetic study of eribulin in a mice brain tumor model

To study pharmacokinetics of eribulin in brain-tumor harboring mice, the concentration and
distribution of eribulin in the brain tumor tissue were studied using LC-MS/MS and a molecular
imaging. The results showed that eribulin concentration in the brain tumor tissue was 139nM at 1
hour after intravenous injection of eribulin and 73nM at 24 hours after injection, the concentration

higher than that in plasma. An even distribution of eribulin in the brain tumor tissue was confirmed
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using a molecular imaging. A similar results were observed in a subcutaneously transplanted
glioblastoma xenograft, i.e., concentration of eribulin in the tumor tissue being higher than that in

plasma, kidney or liver 24 hours after infection.

4. Induction of an investigator-initiated clinical trial

An investigator-initiated clinical trial of eribulin for recurrent glioblastomas is being planned. With
a support from the Center for Research Administration and Support (CRAS) at National Cancer
Center Japan, the Pharmaceuticals and Medical Devices Agency (PMDA) and the pharmaceutical
company, a clinical trial protocol is being prepared. Based on the promising early preclinical results,
a phase II trial of eribulin in patients with recurrent glioblastoma (ENIGMA trial) has now been
successfully approved for support by the research grant from the Practical Research for Innovative

Cancer Control Program, Japan Agency for Medical Research and Development (AMED).

5. Collection of glioblastoma samples and their genetic analysis

For the glioblastoma cell lines used for the preclinical study, analysis for the TERT promoter mutation,
MGMT methylation, TERT mRNA expression and IDH mutation, as well as targeted sequencing of
selected genes, have been carried out and being compared with their eribulin sensitivity. TERT
promoter mutations were observed in 28 out of 32 cell lines. TERT mRNA expression was elevated in
all TERT-mutated cell lines, whereas it was low in TERT-wt cells. No IDH mutations were observed.
A similar analysis is being performed in clinical glioblastoma specimens. In 63 gliomas operated at
National Cancer Center Hospital, TERT promoter mutations were found in 30 cases, IDH mutations
in 16 and MGMT methylation in 24. An efficient pyrosequencing assay to study these alteration have
been established at National Cancer Center, and the results were in concordance with that of Sanger

sequencing. Glioma samples are also being collected and analyzed in 2 other participating centers.

6. Establishment of glioblastoma stem cell culture and their genetic analysis

To further extend the preclinical study of eribulin, a stem cell culture of patients’ glioblastoma tissue
is being performed. A total of 10 cell lines from 7 patients were successfully established and their stem
cell property confirmed. These cell lines as well as their respective original tumor specimens are being
analyzed for IDH mutation, TERT promoter mutation, 1p/19q codeletion, ATRX loss, H3.3 K27TM
mutation and BRAF V600E mutation.
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