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BACKGROUND

CONCLUSIONS

Figure 1. TLN-4601 inhibits K-Ras-MAPK signaling in MiaPaCa-2 cells

Figure 2. TLN-4601 decreases activated Ras (Ras-GTP) in MiaPaCa-2 cells

MiaPaCa-2 cells were treated with 10 µM TLN-4601 
in the presence of 10% FBS for the indicated time 
periods. Total cell lysates were immunoblotted with 
anti-Raf-1, anti-phosphorylated MEK, anti-MEK 
and anti-PARP antibodies. GAPDH expression was 
assessed as a loading control. The graph on the 
right provides a densitometric quantification of the 
Western blots. 

MiaPaCa-2 tumor fragments (~1 mm3) were 
implanted SC into the right flank of female Swiss 
nude mice (8-9 weeks old). When tumor volumes 
reached 150-180 mm3, mice were randomized into 
groups of 10-15 mice and treatment began (18 
days following implantation). The study involved 
a control group (vehicle treated), a gemcitabine 
treated group (60 mg/Kg IP, twice a week for 4 
weeks), and a TLN-4601 treated group (30 mg/Kg 
SC, once a day Monday through Friday for 3 
weeks). Animals were sacrificed when tumors 
in the control groups had to be sacrificed due to 
tumor burden (end of study). Study performed at 
OncoDesign, Dijon, France.

(A)Tumor volume growth curves.

(B) Tumor Raf-1 protein levels (day 23) after 5 days 
of treatment. For the vehicle control and TLN-4601 
treated groups, 5 additional mice were treated for 
5 days and tumors harvested one hour after the 
last injection. Densitometric analysis of Western 
blots probed with an anti-Raf-1 specific antibody is 
shown.

(A) MiaPaCa-2 cells were exposed for 72h to 2.5, 5 and 
10 µM of TLN-4601 in the presence of 10% serum. In vitro 
cytotoxicity activity was determined by a standard MTT 
assay. 

(B) To assess apoptosis, MiaPaCa-2 cells were treated 
with increasing concentrations of TLN-4601 in the 
presence of 0.1% FBS for 18h, harvested, and analyzed by 
immunoblotting for the cleaved forms of different caspases 
and PARP. The asterix denotes the cleaved (and active) 
products. GAPDH was used as a loading control.

RATIONALE

Figure 3. TLN-4601 induces apoptosis in MiaPaCa-2 cells 

TLN-4601 exposure results in a decrease of Ras-GTP in MiaPaCa-2 cells
TLN-4601 inhibition of K-Ras signaling correlates with the induction of PARP 
cleavage 

TLN-4601 stimulates the cleavage of caspases and PARP, leading to apoptosis 
TLN-4601 induces a dose-dependent decrease in phosphorylation of downstream 
effector proteins of the K-Ras-MAPK pathway, as well as a decrease in Raf-1 protein

Figure 5. Antitumor activity and target inhibition of TLN-4601 in a 
human pancreatic (MiaPaCa-2) tumor xenograft

The Ras-MAPK signaling pathway regulates cell proliferation, differentiation and survival. This pathway is activated by a variety of extracellular signals (hormones and growth factors), which activate Ras by exchanging 
GDP with GTP. Ras then recruits Raf to the plasma membrane where its activation takes place. Activated Raf interacts with MEK which once phosphorylated activates ERK. In numerous cancers, Ras-MAPK signaling 
is constitutively activated. Growth factor receptors are subject to amplifications and mutations in many cancers, accounting for up to 25% of non-small cell lung cancers and 60% of glioblastomas. B-Raf is also frequently 
mutated, particularly in melanomas (~70%) and colon carcinomas (~15%). Moreover, Ras is the most frequently mutated oncogene, occurring in approximately 30% of all human cancers. The frequency and type of mutated 
Ras genes (H-Ras, K-Ras or N-Ras) varies widely depending on the tumor type. K-Ras is, however, the most frequently mutated gene, with the highest incidence detected in pancreatic (90%) and colorectal cancers (45%).

TLN-4601 is a structurally novel farnesylated dibenzodiazepinone (MW 462; US Patent 7,101,872) discovered using Thallion’s proprietary Decipher® technology, a genomics and bioinformatics platform that predicts 
the chemical structures of secondary metabolites based on gene sequences obtained by scanning bacterial genomes. The compound has demonstrated in vivo antitumor activity in numerous xenograft models, including 
rat glioma and human hormone-independent prostate and breast tumor models. TLN-4601 showed a good safety and tolerability profile in patients with advanced refractory solid tumors in a Phase I/II clinical trial. 

TLN-4601 is a targeted anticancer drug inhibiting Ras-MAPK signaling, 
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. Inhibition of Ras-MAPK signaling 
occurs post Ras prenylation and prior to Raf-1 phosphorylation/degradation.  In 
the present study, we examined whether TLN-4601 could inhibit K-Ras mediated 
signaling by evaluating its effects on MiaPaCa-2 cells, a human pancreatic tumor 
cell line expressing mutated (activated) K-Ras. 

Our findings indicate that TLN-4601 inhibits mutated K-Ras signaling resulting in tumor growth inhibition of mutated 
K-Ras human pancreatic cells in mouse tumor xenografts. These findings, together with Phase I/II clinical data 
showing good safety and tolerability, support further clinical development in mutated K-Ras mediated cancers.

TLN-4601 inhibition of human pancreatic MiaPaCa-2 tumor growth correlates with 
degradation of Raf-1 protein in vivo

MiaPaCa-2 cells growing in 0.1 % serum-DMEM (9 
h) were treated with 1, 3, 10 µM of TLN-4601 for 18h 
followed by 5 min stimulation with EGF (100ng/ml). 
Cells were harvested and Western blot analysis of 
Raf-1, p-MEK, MEK as well as p-ERK and ERK were 
performed. GAPDH antibody was used as a loading 
control. The graph on the right provides a densitometric 
quantification of the Western blots.

Figure 4. Degradation of Raf-1 and induction of apoptosis occur simultaneously

* Formerly ECO-4601. 
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The effect of TLN-4601 on activated Ras was evaluated using a 
pull-down assay kit. MiaPaCa-2 cells were serum-starved for 9h, 
then treated with 1, 3 and 10 µM TLN-4601. After 18h, cells were 
stimulated with 100ng/ml EGF for 5 min. Total cell lysate proteins 
and proteins collected from Raf-1-RBD beads were separated on 
12% SDS-PAGE.

(A) Western blots probed with a Pan-Ras antibody.

(B) Densitometric quantification of the Western blots.  
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TLN-4601 inhibits Ras-MAPK signaling in an activated K-Ras human pancreatic cell line (MiaPaCa-2)
          •  TLN-4601 decreases activated Ras (Ras-GTP) 
          •  TLN-4601 induces Raf-1 degradation
TLN-4601 triggers cell death via apoptosis as measured by caspase 3 activation and PARP cleavage
TLN-4601 inhibits tumor growth in human K-Ras activated pancreatic tumor xenografts which 
correlated with in vivo decrease of Raf-1 protein   
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** N. Boufaied is an NSERC Industrial R&D fellow


