Description of the Target

Peroxisome Proliferator-Activated Receptors (PPARs) were discovered in 1990 [1]. Since this time PPARs have been demonstrated to play a major role in a diverse group of processes and pathological conditions associated with aging [2,3], inflammation [4,5], immunity [6], obesity [7], diabetes [8], cancer [9], and fertility [10,11]. About 5000 scientific publications related to PPARs have been published currently; moreover, a specialized scientific journal PPAR Research was dedicated to highlight this area. Drugs which activate PPARs are currently used clinically to treat diabetes and its complications related to atherosclerosis. Currently 70 clinical trial studies targeting PPARs are registered by the US National Institutes of Health (http://clinicaltrials.gov), 23 of which are completed. Novel applications of PPAR effectors target: cardiovascular diseases, rheumatoid arthritis, kidney diseases, sarcoma, obesity, alcoholic hepatitis and many others. PPAR-gamma (PPAR-g) is the most well characterized representative of PPARs, for which a number of medicinal applications are being developed including treatment of rheumatoid arthritis, hypertension, metabolic syndrome, cardiovascular diseases, type 2 diabetes, kidney diseases, sarcoma, obesity, lipodystrophy, and others.
In silico discovery of PPAR binders
Currently a number of crystal structures are available for PPAR-gamma, -alpha and –delta (www.rcsb.org) thus making in silico design of selective PPAR binders feasible. However, PPAR-g was traditionally recognized as a difficult target for docking-based virtual ligand screening as suggested by recent studies, in which moderate or even vanishing enrichment was obtained in the virtual screening experiments [12-14]. However, Lead-Finder software demonstrated promising results in virtual screening experiment, in which 50 active ligands of PPAR-g (extracted from [15]) were mixed with 1850 inactive ligands (extracted from [16]) possessing drug-like physicochemical properties, and resulting set of compounds was docked to PPAR-g model and ranked according to predicted score (binding energy analog). In this experiment Lead-Finder demonstrated excellent enrichment factor (EF70=21, EF100=18)
 and ROC
 area of 0.98. 
Selection of PPAR-g binders with Lead-Finder software

To further improve the quality of potential PPAR-g binders found in docking-based virtual screening experiments of massive libraries of compounds, special settings were developed for the Lead-Finder’s scoring function. These settings were designed to gain maximal enrichment during virtual screening experiment, in which 50 active PPAR-g ligands [15] were mixed with ~300000 of stock compounds of VitasM-Laboratory. In addition to general energy terms comprising the Lead-Finder scoring function, special terms accounting for formation of crucial for PPAR-g hydrogen bonds were included. With specially designed for PPAR-g scoring function EF70=500 (EF100=30) was achieved. Top scoring compounds from VitasM-Laboratory stock were selected to comprise a focused library for PPAR-g as a therapeutic target.
Structures of 4 compounds (2 – from literature sources and 2 – from currently presented focused library) are presented below; 3D structures of PPAR-g model and selected 4 compounds (docked to the active site of PAR-g with Lead-Finder software) are also available for evaluation purposes.
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Experimentally characterized PPAR-g binder [15]
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Experimentally characterized PPAR-g binder [15]
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Novel PPAR-g binder from VitasM-Laboratory stock library (predicted by Lead-Finder docking software)
	—
	29
	[image: image6.jpg]




	
[image: image7.wmf]Cl

S

O

O

N

N

N

O

O

N

H


Novel PPAR-g binder from VitasM-Laboratory stock library (predicted by Lead-Finder docking software)
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� Enrichment factor (EF) at a certain percentage of active compounds denotes the fraction of active compounds found divided by the fraction of the screened library. For example, EF70 denotes enrichment factor at 70% of active ligands found, EF100 – enrichment at 100% of actives found.


� ROC - receiver operating curve – corresponds to the area under the curve built according the rule: for a given fraction of screened library the Y-coordinate denotes the fraction of active compounds found, the X-coordinate represents the fraction of the inactive ligands (decoys) compounds. An ideal curve reflects 100% of true actives found, and 0% of decoys. This ideal curve returns ROC = 1.





_1268218574

_1268218651

_1268217814

_1268218126

