
Summary
The PI3K/Akt and the JAK/STAT signalling pathways are 
frequently activated by mutations in human cancer and are 
therefore considered potential invention points for anti-
cancer therapeutics. For this reason we have been pursuing 
the identifi cation and characterisation of selective inhibitors 
of PI3Kalpha as well as selective inhibitors of the PIM Kinases 
which are key downstream effectors of JAK/STAT signalling in 
tumour cells. 

An additional target under evaluation is CDK8, a component of 
the Mediator complex, which couples the action of transcription 
factors with the molecular transcriptional machinery. CDK8 
is located at chromosome region AT 13q12,13, a region of 
recurrent copy number gain in colon cancer.

Main Objectives
• Elucidation of the biological mechanism of action of novel 

anti-cancer therapeutics in tumour cells

• Validation and characterisation of new compounds that 
target the PI3K/Akt and Jak/STAT signalling cascades

• CDK8 target validation and cellular assay development

• Development of mouse models that recapitulate the genetics 
and physiology of human tumours
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Figure: (A) Dose dependent inhibition of the PI3K pathway in U2OS cells treated 
with ETP-46321(1h); (B) Anti-proliferative activity of 10 µM ETP-46321 alone in 
different cell lines.
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Highlights
Inhibitors of the PI3K signalling pathway are of great 
therapeutic interest in oncology. We have identifi ed an 
imidazopyrazine derivative, ETP-46321, that elicits a 
mechanism of action both in vitro and in vivo consistent 
with PI3K inhibition. The biological characterisation of this 
compound showed that treatment of cells with ETP-46321 
leads to a reduction in the level of Akt phosphorylation 
as well as phosphorylation of GSK3β and p70S6K (Figure, 
panel A).

This compound exhibits antiproliferative activity in a variety of 
tumour-derived cell lines, which appears to be independent 
of the PI3Kα and PTEN mutational status. We should 
mention however that this process involved the profi ling of 
a small number of cell lines and that more extensive tumour 
cell profi ling could reveal some sensitivity or resistance based 
upon the p110α or PTEN status (Figure, panel B).

The aberrant activation of the canonical WNT/β-catenin 
pathway occurs in almost all colorectal cancers and 
contributes to their growth, invasion and survival. CDK8 is 
a positive regulator of genes within the β-catenin pathway. 

We are in the process of validating CDK8 as a target 
for colon cancer. Furthermore, we have developed and 
validated two cellular assays for the screening of potential 
compounds – one is based on β-catenin-CDK8 mediated 
transcription and the other on the CDK8-dependent 
control of the serum response network, including several 
members of the early growth response family of oncogenic 
transcription factors.
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