ECO-4601, a novel anticancer drug and PBR ligand induces
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ABSTRACT

ECO-4601 is a structurally novel farnesylated dibenzodiazepinone (MW 463)
discovered using Thallion’s genomic DECIPHER® drug discovery platform. The
compound was shown to have a broad cytotoxic activity in the low micromolar range
when tested in the NCI 60 cell line panel. Antitumor evaluation against rat glioma and
human breast and prostate tumor xenografts indicated that ECO-4601 had in vivo
antitumor activity. ECO-4601 is presently being tested in a Phase | trial against solid
tumors.

As the compound was identified through in vitro cytotoxic assays, its molecular
target(s) were unknown at the time of discovery. Since ECO-4601 has a
benzodiazepine moiety, we investigated if it had affinity for the central (GABAx; CBR)
and/or peripheral (PBR) benzodiazepine receptors. The CBR is restricted to the CNS
and mediates the anxiolytic and anticonvulsant properties of benzodiazepines. On the
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RESULTS CONCLUSIONS

> DNA FRAGMENTATION AND MITOCHONDRIAL STRESS BY EC0-4601

ECO0-4601 Induces DNA
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ECO-4601 Treatment Generates
Radical Oxgen Species (ROS)
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Induction of the Intrinsic Apoptosis Pathway by ECO-4601
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Since specific PBR ligands have been shown to induce apoptosis in different = > ytOC rome

tumor types, we investigated the effect ECO-4601 on apoptotic pathways. The data | ° ECO-4601 exposure resulted in nucleosomal DNA fragmentation, a hallmark of apoptosis.

presented in this study show that ECO-4601 exposure induces radical oxygen species
(ROS). As ROS are know to mediate the release of apoptogenic factors from
mitochondria, we also measured activation of caspases. Exposure of breast
(MDA-MB-231), prostate (PC-3), glioma (SF-188), and T-cell leukemia (Jurkat) tumor
cell lines with different concentrations of ECO-4601 demonstrated a dose-dependant
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°* ECO-4601 treatment produces oxidative stress, mitochondrial disfunction and induces
caspase activation in human cancer cells in vitro.

> INVOLVEMENT OF CASPASES IN ECO-4601-INDUCED APOPTOSIS
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mitochondrial apoptotic pathway. Further characterization of ECO-4601 in apoptosis is
in progress.
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* EC0O-4601 binds the PBR, known to be highly
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Using this technology, we have so far discovered 59 new chemical entities
(NCEs), the most advanced of which is ECO-4601, a small molecule having broad

- EC0O-4601 induces cell death in several cancer

PC-3, SF-188, MDA-231, and Jurkat cells were treated with 3 pM of ECO-4601 in RPMI supplemented with 10 % FBS for 6h, 12h, and

antitumor activity.

ECO-4601 binds selectively to the PBR, which is part of the MPTP. The MPTP
plays a key role in apoptosis and PBR ligands have been shown to induce apoptosis.
In the work presented here, we evaluated the effect of ECO-4601 on the intrinsic
apoptotic pathway. The effect of ECO-4601 on ROS, cytochrome c release, caspase
activation, PARP cleavage and DNA fragmentation was studied.

24h. Control cells were incubated in RPMI supplemented with 10%FBS and 0.05% DMSO (vehicle). Cell lysates were seperated onto
10-12% SDS-PAGE followed by immunoblot analysis. The expression of PARP, caspases 3, 9, and cytochrome C was visualized by ECL.
GAPDH was used as a loading control.

* ECO-4601, a PBR ligand, caused the release of cytochrome C from the mitochondria, thus
activating caspase 9 followed by caspase 3 activation and PARP cleavage.

cell lines through the intrinsic apoptosis
pathway.

- ECO-4601 is presently being tested in a Phase |
clinical trial against solid tumors.




