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Quick intro on myself 

MSc in biopharmaceutical sciences (2007)

PhD in Chem/Bioinformatics (2007 – 2012)

- Computational chemistry

- Medicinal Chemistry in Leiden

- Personal Grant from Janssen
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Quick intro on myself

MSc in biopharmaceutical sciences (2007)

PhD in Chem/Bioinformatics (2007 – 2012)

Postdoc at European Bioinformatics Institute (2012 – 2015) 

Assistant Professor in Leiden (2015 - …)

- LACDR & LIACS

- Drug Discovery and Safety

- Data Driven Drug Discovery network (D4N, www.d4n-leiden.nl)

- Center for Computational Life Sciences (www.ccls-leiden.nl, with Dr. 
Emmerich)



Cluster Drug & Target Discovery: 
integrated concepts for drug discovery cycle 

Establish Concepts for 
Drug Discovery Cycle

Drug Discovery and Safety

6. Image-Based Computational Biology

5. Cancer Therapeutics 
and Drug Safety

1. Cancer Drug Target Discovery

2. Computational Drug Discovery
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What is ChEMBL?

https://www.ebi.ac.uk/chembl/
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All drug like molecules 1033

All ‘druggable’ Proteins 105

Screened proteins 104

Screened molecules 106

ChEMBL

Drugs  103

Drug targets 102

Drugs

The challenge…

Reymond, J.-L.; (2015) Acc. Chem. Res., 48, 722.       [3] Polishchuk, P.G.; (2013) J. Comput. Aided. Mol. Des., 27, 675 
[2] Berman, H.M.; et al. (2012) Structure, 20, 391. And J.P. Overington

Explore using Machine Learning



Exploring ‘Drug-Like’ Chemical Space

Liu, X., K. Ye, et al, (2019), J Cheminform, Accepted



Challenges
• Target description for side-effect prediction

• Bias in the data (ligand size, explored proteins, etc..)

- Models will display tendency to regress to the mean for extremes

• Errors in the data (experimental errors and annotation errors)

• Sparseness of the data

- Typical coverage is 2%...

• Synthesizability

- Can molecules suggested by the computer be generated?



The data is out there ...



Machine Learning in Drug Discovery

Off-target prediction, mode-of-action elucidation, virtual screening, molecular structure 
generation
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…scientific data is becoming open / public… 

…every research project can profit from data / analytics

Storage is cheap*, 
computing power is cheap*, 

measurements are easy** .. (and cheap*)..

*relatively compared to historic prices
**should also be taken with a grain of salt and is relative to history… 


