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Demands of building QSARs 

Needs of Medicinal Chemistry programmes 

Introducing the QSAR Workbench 

Comments and Discussion 

 

 
      Development of local and global QSAR models remains a key requirement for many drug discovery 

programs; however increasing pressure on resources means that experts in specific statistical tools 

are not always available. In this presentation we describe the QSAR Workbench, a collaborative 

development between GlaxoSmithKline and Accelrys that enables specialists to record and publish 

best practices through an easy to use graphical interface. The recorded workflows can be replayed 

by both QSAR expert and non-QSAR expert against new datasets. The workbench can be used to 

explore the massive potential model space defined though the combinatorial use of different 

statistical tools, descriptors-sets and training/test-set splits. The use of Pipeline Pilot to build the 

backend framework means that the system is easily extensible in terms of available statistical tools, 

descriptors and model analysis methods. 

 

 



Hello World, 
We are from Insilico, take me 
to your President  
 paraphrased from Dennis Smith, DMPK, Pfizer R&D 
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Computational methods for the drug discovery and development process tend 
to exist in a parallel universe in a different time zone. 

 

óNo single modelling approach can be used to predict the full range of ADME 
properties that are desiredô.  

 

óIt is relatively simple to develop models that fit an entire data set, but 
typically, such models do not predict new data sets wellô. 

 

we have already established that conventional screening cannot stretch to 
providing the ADME information and guidance in a cost effective and timely 
manner, leaving the stage free for the insilicoids to rescue the óreal worldô.  

 

The óreal worldô needs óqsarô like never beforeé 

  



Cornerstones of QSAR modelling 

Data 
ÅQuality 

ÅAmount 

ÅCoverage 

ÅTrain/Test 

 

 

Descriptors 

ÅMacro 
properties 

ÅStructural 

Å2D or 3D 

ÅRelevance 

Techniques 

ÅWide Choice 

ÅInterpretative 
or Blackbox 

ÅCategorical or 
Continuous 

ÅSoftware 

 

 

  Expertise 
Resource 

Best Practice 

Validation 



Automation Drivers in QSAR 

Technology 

Maximise 

impact of 

QSAR 

experts 



QSAR and Drug Discovery process 
 



QSAR and Medicinal Chemistry 
ADMET in silico modelling: towards prediction paradise? Han van de Waterbeemd & Eric Gifford Nature 
Reviews Drug Discovery 2, 192-204 (March 2003) | doi:10.1038/nrd1032 



The Promise of Automation 

Automates the routine work so that modelers are more productive 

 

Moves modelers focus from building models to interpreting results 

ïWhy did this model outperform all others? 

ïAre there combinations of models that cover molecular space 
better? 

ïAre there descriptors that always work well/poorly?  Why? 

ïWhat are the time based performance characteristics? 

 

Push acceptable models to deployment 

ïModels web-service 

 

Better understanding of model spaces 

ïCan we be better about knowing (quantifying) the reliability of our 
predictions? 



Process Management                                                    

AME System Architecture 
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Accelrys QSAR Workbench 
copied from the website! 

 



Select 
Dataset 

Prepare 
Response 

Prepare 
Chemistry 

Calculate 
Descriptors 

Split 
Dataset 

Analyse 
Split 

Select 
Descriptor 

Subset 

Build 
Model 

Validate 
Model 

Compare 
Models 

Publish 
Model 

QSAR Workbench:  Automating the Expert 



ñAutomatedò builder 

according to 

preconfigured 

expert settings 

Expert mode 

QSAR WB GUI 



Build Models Button 



Model Triage I ï Browse Models Individually 



Model Triage II ï Compare Models of interest 

Interactive 

plots 

Select 

subsets 

of models 



Key Automated feature choices ï Train and Test 
set splitting choices 

Random: 

Diverse Molecules: 

Random Per Cluster: 

Individual Clusters 

(Optimised): 

Individual Clusters 

(Random) 

 

What ratio of A/B should 

we choose? 



Key Automated feature choices ï Descriptor 
subset selections and combinations 

SciTegic Descriptors 

ïAlogP Group 

ïEstate Keys 

ïFingerprints 

ïMolecular Properties2D 

ïMolecular Property Counts 

ïSurface Area and Volume2D 

ïTopological Descriptors 

 

GSK Descriptors 

ïIn house developed sets 

 

 

Prozac 



Key Automated feature choices ï Modelling 
Techniques 

Partial-Least-Squares 

(PLS) 

Least-Squares 

k-Nearest- 

Neighbor (kNN) 

Genetic Function 

Approximation (GFA) 

Recursive Partitioning 

(RP) tree 

 Linear  

Discriminant 

Analysis (LDA) 

Bayesian Classifier 

R Neural Network 

(NN) 

RP Forest 

 Random Forest 

Regression  

R Support Vector 

Machine (SVM) 


