
Building innovative  

drug discovery alliances  

KNIME:  Applications in Ligand- and 
     Structure-Based Drug Design 
     at Evotec 
 

Evotec AG,  March 2011 



PAGE 

Agenda 

1 

¶Introduction 

¶KNIME ï The Multi-Purpose Tool in the MedChem Toolkit 

¶Examples of KNIME functionality 

¶Summary 

¶Acknowledgements 



PAGE 

Global reach for global projects 

Ca. 540 Evotec employees worldwide 

Sales representation (San Francisco, San Diego, Boston, Tokyo) 

Operations & sales representation 

Singapore 
¶Zebrafish screening 

Thane, India 
~140 employees 

¶ Library synthesis & management 

¶Medicinal chemistry support 

¶Development chemistry 

Munich 
~25 employees 

¶Phosphoproteomics 

¶Chemical proteomics 

Hamburg, Berlin & 

Göttingen, Germany 
~150 employees 

¶Screening 

¶HTS 

¶NMR 

¶ in vitro & in vivo biology 

Abingdon, UK 
~225 employees 

¶Medicinal chemistry 

¶Zebrafish screening 

¶ADMET 

¶Structural biology 

2 



PAGE 

We create innovation alliances to discover drugs 

Evotec business model 
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A KNIME Solution 

The Multi -Purpose Tool in the MedChem Toolkit  
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KNIME 

The Multi -Purpose Tool in the MedChem Toolkit  
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Virtual screening  

Homology modelling 

Similarity searches 

Database searching 

Library design 

HTS analysis 

Property prediction 

in silico ADME/T 

2D & 3D QSAR 

GPCR Modelling 

FMO QM calculations 

Scaffold hopping 

Pharmacophore studies 

Structure-based design 

Focussed library design 

Hit Finding 
Hit-to-

Lead 

Preclinical  

Development 

Lead-to- 

Candidate 

Impacting Medicinal Chemistry Pipeline 

KNIME: The Multi -Purpose Tool in the MedChem Toolkit  
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CDK2 Data Set 

Examples of what the Medicinal Chemists Currently Do 
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                    Examples with KNIME 2.3.1  

SAR and Property Analysis and Reporting 
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Compound ID 1 2 3 4 

pKi (uM) 4.77 6.01 8.27 5.00 

clogD (pH=7.4) 2.06 4.34 2.95 3.15 

clogP 2.10 4.37 2.98 3.16 

TPSA 89.71 75.72 144.26 63.69 

MolWt 247.30 323.40 402.48 266.73 

Multi - Property 3D Graphing  
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Structural, Shape and Electrostatic Similarity  

EVOnodes GaussTanimoto and Tes Score 
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Communication is Key 

¶Send reports to Adobe pdf, MS products then publish in ConturELN, distribute with SharePoint 

Reporting Methods, Sharing Results 
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Guiding Compound Synthesis 

Taking the Question Out of  ñWhat do I Make Next ò 
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¶Enumeration library is filtered 

into drug-, lead- and fragment-

like diversity classifications 

based on in-house descriptors 

Chemical Reagent Refinement  

Clean ï Search - Combine 

 

 

¶Ranked reagents are then sent 

back to the chemist for 

reassessment to produce a 

reduced reagent list 

 

¶Reagents are then ranked 

according to the number of times 

it yields a product of a certain 

diversity classification and   

those which are either 

Amber/Red/Green 

 

¶Calculate Amber/Red/Green 

Toxicophores 

EVOnodes 

EVOnodes 

EVOnodes 
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¶Fingerprints are generated from the products of the reduced lists and compared to compound 

libraries like EVOsource to find novel compounds  

Reagent Clustering and Recommendation  

Find novelty and high diversity  

¶The reagents are then clustered using Spectral Clustering 

¶Compounds returning high diversity and ranking are prioritised for synthesis 
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Advanced Modelling: Integration with CADD Tools 


