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System Genesis

• Pipelining tool created to automate data processing in 
cheminformatics

• Modular system built with generic data types to 
accommodate diversity and change in the industry

• Validated in cheminformatics
– Approach equally applicable to bioinformatics and beyond… 
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Data Pipelining is…

• Graphical linking of independent modular steps
– Readers
– Calculators
– Filters
– Viewers
– etc



…ask moremoremoremore of your datadatadatadata

Data Pipelining is…

• Nearly 300 different “components” 
available

• Easily extensible through integration 
components
– SOAP
– ODBC
– Perl
– VBScript
– Run Command-line program 
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Chemo-Genomics
Ways of joining cheminformatics and bioinformatics:
1. Experimental data

– E.g., NCI cancer cell screen:  Gene expression and 
compound activity data for the same set of cells

2. Pathways
– E.g., Kegg pathway database relates genes and compounds

3. Protein-Ligand interactions
– E.g., Virtual docking technologies match genes with 

compounds that might bind
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Clustering Genes by Compound Activity

• NCI 60 Cancer Cell Screen
– Expression levels for 10K genes
– Growth inhibiting activity of 30K compounds

• Cluster genes according to the correlation of their 
expression level with the inhibiting activity of 
compounds.
– i.e.  If Genes A and B are always over-expressed in cells that 

are responsive to compounds X and Y, they would cluster 
together.

• Annotate cluster members with PubMed references
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Clustering Genes by Compound Activity
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Clustering Genes by Compound Activity



…ask moremoremoremore of your datadatadatadata

Clustering Genes by Compound Activity

• 10K genes x 125 compounds x 60 cells
• Protocol composed in an afternoon
• Executes in <5 minutes
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Assemble a library of compounds known to 
interact with genes of interest 

• Kegg database catalogs all the genes and small 
molecules involved in known pathways
– Provides a bridge:    Gene <->  Pathways <-> Compounds

• Given a list of interesting gene targets, assemble all the 
compounds that interact in the pathways they are 
involved in.

• Or, given a list of interesting compounds, determine 
what genes are involved in the pathways that contain 
them.
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Assemble a library of compounds known to 
interact with genes of interest 



…ask moremoremoremore of your datadatadatadata

Assemble a library of compounds known to 
interact with genes of interest 
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Find targets that might respond to 
compounds of interest 

• Docking programs can evaluate the fit of compounds 
into binding pockets of proteins

• Given a list of interesting compounds, find which 
might bind to protein targets with known structures



…ask moremoremoremore of your datadatadatadata

Automated Protein-Ligand Docking
Retrieve, prepare, dock & 
score ligands

Calculate second score 

Display docked conformers
in protein 

Calculate consensus score 
for ligands and display  
statistics
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Gold is integrated as a SOAP service

Parameters exposed
• Server location
• Batch size
• Protein file
• Mode
• Scoring
•Active site location
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Display resulting poses

• DS.Viewer integration is an out-of-the-box component
• Uses VB/COM automation method
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Docking Results
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High-Throughput Docking Results
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Next Steps…

• Data Pipelining provides an ideal framework for 
linking the data and tools from different scientific 
domains.

• By eliminating the data and tool integration barriers, 
the challenge is to think of good scientific questions… 

• Looking for collaborators
– Unique data collections
– Unique domain-bridging ideas
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Thank You

• Acknowledgements:
– David Rogers (fingerprints and clustering)
– Scott Markel (Kegg integration)
– Rob Brown, Andrei Caracoti (Gold Integration)

• Questions?
– (See more at SciTegic’s Booth #127-129)


