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Introduction: Drug polypharmacology & PARP inhibitors Harnessing polypharmacology In precision oncology

A more comprehensive and systems-based approach to pharmacology is uncovering « Sir Henry Wellcome Postdoctoral Fellowship project funded by the Wellcome Trust as
that drugs tend to bind to more than one target (Figure 1-2), a behaviour commonly a collaboration between The Institute of Cancer Research, The Royal Marsden
referred to as polypharmacology with clinical implications that are still not well Hospital, Merck Sharp and Dohme and Benevolent.Al.
understood.’

» The increasing availability of ligand-target interaction data in the public domain in * This unique collaboration between academia and industry aims to identify
resources such as canSAR? enables the development of computational methods to previously unknown targets of drugs to which some patients have had an exceptional
predict polypharmacology, that are becoming a cost-effective means to uncover new response. This work may enable the use of these drugs to be extended, for the
targets of drugs. benefit or more cancer patients.
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Figure 2. Drug—target network of cancer drugs approved for more

Ehrlich in 1901." Yo T than one indication due to their binding to multiple targets.2¢ Predictive
Biomarker
 PARP inhibitors are a new class of targeted small-molecule cancer therapeutics that
have shown unexplained differential effects in cellular models and clinical trials.3
 Can we use computational methods to identify previously unknown off-targets of Cli 'bl e
PARP inhibitors that can explain their observed differences? e e Inical OMICThe ROYAL MARSDEN

data NHS Foundation Trust

Identification of differential kinase polypharmacology between

« Off-targets of drugs have already been used to extend the uses of cancer drugs in the

PARP inhibitors framework of precision oncology as illustrated by imatinib.6 However, these cases
have arrived by serendipity and we aim at performing the first comprehensive
« PJ34is a widely-used chemical probe to study CTl'—' analysis to exploit off-targets to extend the uses of cancer drugs.
the PARP protein family.# INK &
_ | | }‘\ Qb « To this aim, we are currently analysing clinical trials performed at the Royal
7 IreREED, [P e B Rme e effects of PJ34 Jr K AT TR RN Marsden Hospital to identify molecularly targeted drugs taken by patients who had an
had been reported. o34 CHEMBLET2788 —— exceptional response to the drug. Next, we will predict new targets and confirm them
o . | pim-1 (@nM)andPim2 @GnM) using in vitro experiments.
« We used in silico target profiling to predict that
Pim1 and Pim2 kinases could be off-targets of Pim1 Pim2 » Finally, we will use available clinical ‘omics’ data to try to identify associations with the
PJ34 due to the similarity with . 37 uM 16 uM v identified d th | 5 idated as bi « d th
CHEMBL572783 4 9,10 U newly identified targets an t_at can later on be vali ate_ as blomarkers to extend the
£ o uses of these cancer drugs in the framework of precision oncology.
*  We subsequently validated our predictions in ﬁ o £ ol
vitro.* : :
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attributed to PARPs.* sources of ligand-target interaction data to predict off-targets of selected drugs.
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PARP12 polypharmacology of the PARP chemical I O | e | " Tt o
PaRP S B - probe PJ34 was maintained among other - e o R \ ’
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PiN2 ICs, Pim1 = 17 uM off-target panel to 16 kinases sharing >60% of N = =
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CDK1 \ - ; A :
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