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Figure 1. TLN-4601 binds the PBR

Figure 2. Levels of PBR in Jurkat-WT and Jurkat-PBR

Exponentially growing Jurkat-WT and Jurkat-PBR cells were plated in 96-well plates 
(105 cells in 100 µL) and exposed to 10 µM TLN-4601 for up to 24h.  At the different 
incubation times, the JC-1 fluorescent dye was added and cells further incubated for 20 
minutes at 37oC. The dye accumulates and aggregates in a concentration-dependent 
manner in polarized mitochondria emitting a red fluorescence. In depolarized 
mitochondria, the dye remains as monomers and emits a green fluorescence. The 
histogram shown represents the percentage of red (polarized mitochondria) and green 
(depolarized mitochondria) fluorescence emitted after excitation at 485 nm and 560 nm. 

Exponentially growing Jurkat-WT and Jurkat-PBR cells 
were exposed to increasing concentrations of TLN-4601 
in the presence of RPMI containing 10% FBS. After an 
incubation of 18h, cells were harvested and total cell 
lysates (30 µg protein) analysed by immunoblotting 
for Raf-1, cleaved caspase 3 and PARP expression. 
GAPDH was used as a loading control.

In order to determine if PBR binding is involved in the ability of TLN-4601 to inhibit 
cell growth, Jurkat-WT and Jurkat-PBR were treated with increasing concentrations 
of TLN-4601 and the effect of the compound on cell growth was measured using a 
standard XTT proliferation assay. Exponentially growing cells were plated in 96-well 
plates (36000 cells in 150 µL). TLN-4601 was added in a volume of 50 µL to obtain 
final concentrations of 0.1, 1, 3, 10 and 30 µM. Following three-day incubation, 
XTT reagent was added and O.D. measurement were taken at 450 nm and 690 
nm. Values represent corrected O.D. values (O.D. reading at 450 nm minus O.D. 
reading at 690 nm); n=3. 

RATIONALE

PBR mRNA is detected only in Jurkat-PBR cells
PBR expression, while negligible in Jurkat-WT, is significant in Jurkat-PBR 

TLN-4601 exposure leads to a reduction in mitochondrial membrane potential 

PBR binding affinity of TLN-4601 is not involved in its ability to induce mitochondrial alterations 

Jurkat-WT and Jurkat-PBR were equally sensitive to TLN-4601, indicating that PBR expression 
does not correlate with the antiproliferative activity of TLN-4601TLN-4601 was shown to bind the PBR with a Ki of 1.4 µM

Figure 5. TLN-4601 induces apoptosis in both Jurkat-WT and Jurkat-PBR cells

TLN-4601 (formerly ECO-4601) is a low molecular weight farnesylated dibenzodiazepinone (MW 462; US patent 7,101,872) discovered through Thallion’s DECIPHER® technology platform, a genomics and 
bioinformatics platform that predicts the chemical structure of secondary metabolites based on gene sequence analysis of bacterial genomes. The compound was shown to have broad in vitro cytotoxic activity 
in the NCI 60-Cell Screen and has demonstrated in vivo antitumor activity in several xenograft models. Previous data from our lab indicated that TLN-4601 inhibits the RAS signalling pathway, induces apoptosis 
through caspase-mediated events and is well tolerated in patients with advanced refractory solid tumors in a phase I/II clinical trial.

TLN-4601 has the property to bind the PBR (peripheral benzodiazepine receptor; more recently known as the translocator protein or TSPO), a critical 18 kDa component of the mitochondrial permeability transition 
pore complex (MPTP). The PBR is involved in cholesterol transport, heme and steroid biosynthesis, and implicated in the early events of apoptosis. PBR ligands have both been reported to have pro-apoptotic and 
anti-apoptotic properties. In the following study, we tested whether the ability of TLN-4601 to bind the PBR is required for its ability to induce apoptosis. In order to do so, we used both the immortalized T-lymphocyte 
Jurkat cell line, recognized to have little, if any, PBR expression, and Jurkat cells stably transfected and overexpressing the PBR.

TLN-4601 is an anticancer drug inhibiting Ras-MAPK 
signalling, resulting in inhibition of cell proliferation and induction 
of apoptosis. TLN-4601 also selectively binds to the peripheral 
benzodiazepine receptor (PBR), leading to intracellular 
accumulation in cancer cells. In the present study, we examined 
whether TLN-4601 binding to the PBR is necessary for its ability 
to induce apoptosis.

The ability of TLN-4601 to induce apoptosis is not driven by its PBR-binding property, but rather by the inhibition of RAS signalling 

Previous data demonstrated that TLN-4601 binds to tumor PBR in vivo resulting in a 200-fold accumulation of TLN-4601 in tumor versus normal brain cells (3rd Modern Drug Discovery & Development Summit; 
November 28-30, 2007 San Francisco, CA)

We propose that the PBR-binding property of TLN-4601 favors drug accumulation in tumor cells overexpressing PBR, a promising property for an anticancer drug candidate

TLN-4601 treatment results in nucleosomal DNA fragmentation, a hallmark of 
apoptosis

Induction of apoptosis is unrelated to PBR expression

Interaction of TLN-4601 with the PBR was evaluated 
in a radioligand binding assay using enriched rat heart 
membranes and displacement with  [3H]PK11195. 
Briefly, the binding assay was performed in 50 mM 
Tris-HCl pH 7.5 containing 10 mM MgCl2. TLN-4601 
was tested at 0, 0.01, 0.03, 0.1, 0.3, 1, 3 and 10 µM 
and the concentration of the PBR-specific ligand 
[3H]PK11195 was 1.6 nM (concentration resulting in 
50% binding).  

Figure 4. TLN-4601 affects mitochondrial membrane potential independently of PBR expression
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Figure 6. TLN-4601 mediated apoptosis is unrelated to PBR expression

Figure 3. Role of PBR in TLN-4601 in vitro cytotoxicity

Exponentially growing Jurkat-WT and Jurkat-PBR 
cells were exposed to 10 µM TLN-4601 for up to 
24h. At the different incubation times, cells were 
harvested and detergent soluble DNA extracted 
with 0.5 % Triton X-100. Samples were loaded on 
a 1.5% agarose gel and small MW DNA fragments 
were visualized by ethidium bromide staining.

TLN-4601 leads to Raf-1 degradation resulting in an inhibition of Ras-MAPK 
signalling pathway
TLN-4601 stimulates the cleavage of caspase 3 and PARP, leading to 
apoptosis which is unrelated to PBR expression
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Jurkat-PBR was obtained by stably transfecting Jurkat-WT 
with the human PBR cDNA (a generous gift from Dr. P. 
Casellas, Sanofi Aventis). (A) RT-PCR on RNA from both 
Jurkat-WT and Jurkat-PBR using PBR-specific primers; 15 
additional PCR cycles (data not shown) did not reveal a band 
with Jurkat-WT. GAPDH primers were used as a reaction 
control. (B) Western blot analysis of enriched mitochondria 
from both Jurkat-WT and Jurkat-PBR with a commercial PBR 
antibody. VDAC was used as a mitochondrial loading control.
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