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Protein Structure Growth Continues
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Target Informatics Platform (TIP)

> 422K 
Sequences!

> 226K 
Chains & 
Models!

> 587K 
Sites!

> 38M 
Sequence 
Similarities!

> 115M 
Structure 
Similarities!

> 116M 
Site 
Similarities!

•  Interrogating the druggable genome with structural informatics MolecularDiversity (2006)!
•  STRUCTFAST: Protein Sequence Remote Homology Detection and Alignment Using Novel Dynamic Programming and Profile-Profile Scoring Proteins. 2006 64:960-967!
•  StructSorter: A Method for Continuously Updating a Comprehensive Protein Structure Alignment Database J. Chem. Inf. Model. 2006, 46, 1871-1876!
•  Convergent Island Statistics: A fast method for determining local alignment score significance. Bioinformatics, 2005, 21, 2827-2831.  "
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STRUCTFAST
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StructSorter
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StructSorter Example
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SiteSeeker
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SiteSeeker Example
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SiteSorter
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SiteSorter Example
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Nature Exploits Site-Similarity
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Leveraging SiteSimilarity: Kinases
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Kinase Knowledgebase (KKB)
Kinase Targets of Clinical Interest  

from Vieth et al. Drug Disc. Today 10, 839 (2005). 

> 545,000 SAR data points curated from  
> 7428 journal articles and patents 

Eidogen-Sertanty KKB  
SAR Data Point Distribution 
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Kinome Trees
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Local Site Similarity - MST
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PhysChem SiteSim v. Domain Seq ID
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MAP4K/MUSK Small Molecule Inhibitors
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LigandCross: Shuffling Ligand Functionality 
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LigandCross WorkFlow
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LigandCross via PipelinePilot
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Step 1: Find Co-complexes and Sites
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Step 2: Find Other Sites vis SiteSimilarity
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Example Site Similarity Results (Query: s1309707)
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Example Ligands from Similar Sites
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Step 3: LigandCross: Shuffle Ligand Features from Aligned Sites
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Example LigandCross Results
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LigandCross Validation
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Enhance LigandCross with Added Diversity
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Example Potent Kinase Inhibitors (From KKB)
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Potent Kinase Inhibitors Docked (s1309707)
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Added Diversity LigandCross Validation
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Conclusions

• Significant receptor-site similarities exist within and 
across target families

• The structurally resolved and modelable proteome is 
a very rich source for new matter ideas

• LigandCross can be an effective approach to 
generating novel, bioactive matter using co-
complexes, known inhibitors, and/or fragment-based 
information.
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iProtein - 8/10 (v1) ... 5/11 (v4)
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iProtein iPad Demo
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