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Protein Structure Growth Continues

> 80K structures/co-complexes “templates”  (Apr-2012)
> 650 new templates/month (>150/week)



Target Informatics Platform (TIP)



STRUCTFAST



Modeling Algorithm Comparison



Comparison to a Client's Crystal Structures



Target Informatics Platform (TIP)



SiteSeeker



SiteSeeker Example



Target Informatics Platform (TIP)



SiteSorter



SiteSorter Example



Nature Exploits Site-Similarity



LigandCross: Shuffling Ligand Functionality 



LigandCross via PipelinePilot



Step 1: Find Co-complexes and Sites



Step 2: Find Other Sites via SiteSimilarity



Example Ligands from Similar Sites



Step 3: LigandCross: Shuffle Ligand Features from Aligned Sites



Example LigandCross Results



Kinase Knowledgebase (KKB)

> 583K SAR data points curated from
> 7700 articles and patents



LigandCross Validation



Enhance LigandCross with Added Diversity



Example Potent Kinase Inhibitors (From KKB)



Potent Kinase Inhibitors Docked (s1309707)



Added Diversity LigandCross Validation



Generation of Cross-Bred Kinase Ligands 

Arup K. Ghose et al. J. Med. Chem. 2008, 51, 5149-5171
1.  Align all relevant PDB kinases on a reference kinase structure. 
2.  Optional step: ‘Refine’ the binding poses of the ligands for the target kinase using any 

docking pose refinement program (e.g. Schrodinger: Glide/Refine). 
3.  Apply Ligand-Cross to generate first generation ligands. 

Before alignment 



A Few Useful Comments on Using LigandCross

• A few steps of steepest descent followed by conjugate gradient of the ligand in 
the protein binding site, often fixes distorted geometry problems.

• Use both Type-I and Type-II ligands.

• Use aligned DFG-in kinase structure/model during minimization and binding 
mode evaluation for generating Type-I ligands. 

• Use aligned DFG-out kinase structure/model during minimization and binding 
mode evaluation for generating Type-II ligands.

• The method was successfully used to design novel Type-I and Type-II ligands 
for ALK, JAK2, FAK and TAM/RTK kinases.

• For further information contact Arup K. Ghose (akghose@msn.com)
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Conclusions

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

• Receptor-site similarity can rapidly identify “feed-stock” 
functionality for favorable ligand decoration

• LigandCross can be an effective approach to generate 
novel, bioactive matter using co-complexes, known 
inhibitors, and/or fragment-based information.



Eidogen-Sertanty’s iPhone and iPad Apps

* Reaction101,Yield101, and SPRESImobile - built collaboratively with Molecular Materials Informatics, Inc.

SPRESImobile SPRESImobile






