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Shedding light on the pharmacological and 
biological knowledge of understudied proteins

Target Development Level (TDL):

Tclin Mechanism of action of an approved drug
Tchem Non-drugged target with bioactive compound
Tbio Relevant in physiological processes
Tdark Only its primary sequence is known

Targeted proteins

Untargeted proteins
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Similar proteins are likely to bind to similar ligands…
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§ Collect molecules in the protein 
neighbourhood surrounding an 
untargeted protein.

§ Identify most shared chemical series 
enriched with potent molecules.

§ Scan repository of in-stock 
compounds to obtain a priority list for 
screening.

Illuminating the Chemical Space 
ICS pipeline
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Illuminating the Chemical Space 
ICS pipeline

§ Collect molecules in the protein 
neighbourhood surrounding an 
untargeted protein.

§ Identify most shared chemical series 
enriched with potent molecules.

§ Scan repository of in-stock 
compounds to obtain a priority list for 
screening.
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1. Extraction of Maximum Common Substructures (MCS)

2. MCS ranking according to siblings/molecules coverage

3. Selection of top ranked substructures

Illuminating the Chemical Space 
ICS pipeline

§ Collect molecules in the protein 
neighbourhood surrounding an 
untargeted protein.

§ Identify most shared chemical series 
enriched with potent molecules.

§ Scan repository of in-stock 
compounds to obtain a priority list for 
screening.
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1998 1999 2000 2001 2002 2003 2004

CDK2 CDK1 CDK4 CDK5

first active
reported

Run ICS pipeline

Do privileged structures found for CDK1/2/4 
in 2003 anticipate active ligands for CDK5?

ICS validation by virtual de-targeting exercise
Capacity to anticipate active compounds for untargeted proteins 
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ICS validation by virtual de-targeting exercise
Capacity to anticipate active compounds for untargeted proteins 
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Overall recall for Tclin = 61%

For 61% of the Tclin, the PSs identified 
for the siblings one year before the 

first bioactive molecule was reported 
for it are contained in at least one of 

the molecules known today

Overall recall for Tchem = 32%

Tclin are 5x more chemically explored than Tchem

Tclin have 2.5x more Tclin siblings than Tchem

Tclin are 6 years older than Tchem

Data completeness issues are reduced 
in Tclin scenarios

ICS validation by virtual de-targeting exercise
Capacity to anticipate active compounds for untargeted proteins 
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Overall recall for Tclin = 61% Overall recall for Tchem = 32%

Newer
target

Older
target

Newer
target

Older
target

ICS validation by virtual de-targeting exercise
Capacity to anticipate active compounds for untargeted proteins 
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1,663 untargeted proteins
chemically illuminated by the ICS protocol

5,501 purchasable compounds

1,663
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