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What are the properties of this molecule?

Toxicity

Solubility

Biological Activity

Perform experiments

Time consuming

Expensive

Ethical constraints
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Predict likely properties based on similarmolecules

CHEMBL Database: data on622,824 compounds,
collected from 33,956publications 

WOMBAT-PK Database: data on1230 compounds,
for over 13,000clinical measurements

WOMBAT Database: data on251,560 structures,
for over 1,966targets

What is the relationship between structure and activity?

All these databases contain structureinformation and numericalactivity data

The alternative to Experiments



Quantitative Structure Activity Relationship

f( )Activity  Ғ

More accurately, Activity related to a quantifiablestructural attribute

Activity  Ғ f( logP, number of atoms, shape....)

Currently > 3,000recognised attributes
http://www.qsarworld.com/

QSAR



ÅQSAR Process requires many choices

ïWhich descriptors?

ïWhich modelling algorithm?

ïWhat model testing strategy?

ÅQuality of result depends on make correct choices

ïAll runs are different

ÅDiscovery Bus manages this process

ïApply everything approach

QSAR Choices



ÅBranching Workflows

ïNumber of subsequent blocks not known until 
runtime

ÅWorkflows never finish

ïAdding a new block will add another branch to all 
existing workflows 

DiscoveryBus Key Features



Linear regression
Neural Network
Partial Least Squares
Classification Trees

Correlation analysis
Genetic algorithms
Random selection

Java CDK descriptors
C++ CDL descriptors

Random split
80:20 split

Add to database

Partition training & test data

Calculate descriptors

Select descriptors

Build model

Manages the many model generation paths 

Discovery Bus Plans
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Architecture 1 ςDiscovery Bus

DBPlanner
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Agent 
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Master Server
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CLI

Web

Å Legacy system
ï Uses Oracle stored procedures and 

shell scripts
ï Models built using R
ï Designed to scale using agents on 

multiple machines

Å Hard to use and maintain
ï Undocumented
ï Specific library and OS versions

Å Runs on Amazon VMs
Å AIM: Extend Discovery Bus using 

Azure
ï New agent types
ï Make use of more computing 

resources

Å Move towards more maintainable 
system



Architecture 2 ςe-Science 
Central

Å Make it easy to add agents to the 
Discovery Bus

Å Active Information Repository
Å Store

Å Analyse

Å Automate

Å Share

Å Components include
Å Workflow designer/enactor 

(proprietory)

Å Library of services (Java, R, Octave)

Å Data Storage, Security, metadata and 
provenance

Å Blogs/Lab books

Å HTTP API (signed requests)
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Architecture 3 ςWindows 
Azure Agents

Å Perform computationally expensive 
Discovery Bus Agents

Å άǎǘŀƴŘŀǊŘέ !ȊǳǊŜ ŀǊŎƘƛǘŜŎǘǳǊŜ
Å Web Roles (5%)

Å Worker Roles (95%)

Å Azure jobs
Å C++

Å Java

Å R

Å/ǳǎǘƻƳ άdeployerŜƴƎƛƴŜέ ǘƻ ŜƴǎǳǊŜ 
runtime is available 
Å Capable of more complex deployment 

requirements (actually similar to a 
workflow)

Å Intermediate and final results stored 
in Blob Store
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ÅApply this system to CHEMBL and WOMBAT databases

ÅTo generate models for as much of the freely available data as possible and make it 
available on www.openqsar.com

... so that researchers can generate predictions for their own molecules

The Mother of all QSAR


