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ABSTRACT

Background: ECO-4601 (MW 462), a farnesylated dibenzodiazepinone, is
a promising new chemical entity discovered through Ecopiais proprietary
DECIPHERE technology drug discovery platform. The compound was shown
to have broad cytotoxic activity (low mM range) when tested in the NCI 60 cell
line panel. Antitumor evaluation in human glioma, breast and prostate
xenografts indicated that ECO-4601 had potent antitumor activity
(EORTC-NCI-AACR 2004, 2005). Although the compound binds the peripheral
benzodiazepine receptor (PBR) (AACR 2006), transcriptome analysis and
antitumor data suggest that other mechanisms are involved. Due to the
presence of a farnesylated moiety, the effect of ECO-4601 was assessed on
the Ras signalling pathway. Material and Methods: We first verified if
ECO-4601 interfered with Ras processing by monitoring farnesyltransferase
(FTase) and geranylgeranyl transferase (GGTase ) activities. Cells were
treated with 10 or 20 OM EC0O-4601 for up to 72h. Downstream Ras signalling
events, such as c-Raf and ERK1/2 phosphorylation, were also evaluated by
immunoblots in prostate (PC-3), glioma (U87 MG) and breast (MCF-7) cell
lines. Cells were treated with 10 mM ECO-4601 for 30 min, 1h, 4h and 6h and
then exposed to EGF (50 ng/ml) for 10 min. Results: No mobility shift of either
HDJ2 or RaplA (specific surrogate markers of FTase and GGTase |,
respectively) were observed in PC-3, U87 MG or MCF-7 cells exposed to
ECO-4601 for up to 72h. In contrast, a strong inhibition of EGF-induced
phosphorylation of c-Raf and ERK1/2 in the three cell lines tested was
observed. This effect was time dependent with complete inhibition of protein
phosphorylation within 6h. Conclusions: Our data suggest that ECO-4601 is a
potent inhibitor of the Ras-mitogen-activated protein kinase pathway. The
inhibitory activity appears to be prior to c-Raf phosphorylation and post
prenylation. ECO-4601 is presently being tested in a Phase | clinical trial
against solid tumors.
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BACKGROUND

The DECIPHERE technology uses a combination of genomic and
bioinformatics to make computer predictions of the chemical structure of
potential new drugs based on gene sequence information obtained by
scanning the actinomycetes bacterial genome.

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 in vitro cytotoxic activity (Glgg values in the range of 2 to 20 OM). We
have previously reported that ECO-4601 has potent in vivo antitumor activity
against subcutaneous and orthotopic rat glioma tumor xenografts
(EORTC-NCI-AACR, 2004 #569) as well as human prostate and breast tumor
xenografts (EORTC-NCI-AACR, 2005, #A28).

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 farnesylated side chain, we verified if it could inhibit Ras farnesylation as
well as its effect on the Ras-MAPK signalling pathway.
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RESULTS
EFFECT OF ECO-4601 ON PROTEIN PRENYLATION
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To determine if ECO-4601 inhibited the activity of FTase or GGTase, we used an immunoblot method to monitor
prenylation inhibition of HDJ2 and RaplA (specific surrogate markers of farnesylation and geranylgeranylation,
respectively). Exponentially growing cells (PC-3, UB7MG and MCF-7) were plated at a density of 0.8 x 10° cells/60 mm
cell culture dishes in 10% FBS-RPMI. After a 24h incubation period, ECO-4601 (20 mM stock solution) was added
directly to the dishes to reach a final working concentration of 10 mM or 20 mM (0.05% DMSO). Control cells were treated
with 0.05% DMSO. Cells were treated for up to 72h. (S, Supernatant; P, Pellet; U, Unprenylated; Pr, Prenylated).

o ECO0-4601 induced cell death and the unprenylated form of Rap1A was observed in the
fraction containing dead cells (supernatant) when MCF-7 cells were treated with 20 mM
of ECO-4601 for 72h. This was not observed with HDJ2 nor was it observed in the other
cell lines evaluated.

¢ No mobility shift was observed in HDJ2 and Rap1A in the adherent cell population
(viable cells) exposed to ECO-4601 for up to 72h, indicating that ECO-4601 does not
inhibit protein prenylation.

EFFECT OF ECO-4601 ON THE RAS-MAPK SIGNALLING PATHWAY
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Exponentially growing cells (PC-3, U87 MG and MCF-7) were plated onto 60 mm tissue culture dishes (~0.5 x 10° cells
per dish) in RPMI containing 10% FBS. Media was removed 24h after plating, and cells were treated with 10 mM
ECO-4601 in RPMI supplemented with 0.1% FBS for 30 min, 1h, 4h and 6h. At the end of the different drug-incubation
periods, cells were exposed to EGF (50 ng/ml) for 10 min. Control plates consisted of cells incubated in RPMI
supplemented with 10% FBS or 0.1% FBS and 0.05% DMSO (vehicle) with or without EGF stimulation. Western blots
were probed with phospho-c-Raf (Ser 338), c-Raf, phospho-ERK1/2 (phospho-p44/42 MAP kinase Thr202/Tyr204), ERK
1/2 (p44/42 MAP kinase) and GADPH (loading control).

¢ A strong inhibition of EGF-induced phosphorylation of c-Raf and ERK1/2 was observed
in the three cell lines (PC-3, U87 MG and MCF-7) tested.

e This effect was time dependent with complete inhibition of protein phosphorylation
occuring within 6h.
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CONCLUSIONS

e EC0-4601 has broad in vitro cytotoxic activity and has potent in vivo

antitumor activity against several human xenograft mouse models.

¢ ECO-4601 has been shown to selectively bind the PBR, known to be

highly expressed in many solid tumors and involved in apoptosis.

¢ Transcriptome analysis, antitumor data and literature data on PBR

ligands suggests PBR binding alone is insufficient for the observed
antitumor activity in animal models.

¢ ECO-4601 strongly inhibits Ras signalling leading to the inhibition of

proliferation and cell death of many cancer cell lines. This inhibitory
activity occurs post prenylation and prior to c-Raf phosphorylation.

INHIBITION OF THE RAS-MAPK SIGNALLING
PATHWAY BY ECO-4601

ECO0-4601

Proliferation

ECO0-4601 is a unique and new targeted therapeutic
anticancer drug candidate with dual activity: selective
binding to the PBR, resulting in apoptosis, and inhibition of
the Ras-MAPK pathway which is involved in cell
proliferation and migration.

ECO0-4601 is presently being tested in a Phase | clinical
trial against solid tumors.



