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In silico target profiling
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Traditional drug discovery

IC50 = 0.07 µM
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High-throughput screening
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Chemical Screening
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Traditional drug discovery

Compound IC50 COX-2 (nM) IC50 COX-1 (nM)
CN000001 30 500
CN000002 500 1000
CN000003 450 3000
CN000004 2 6000
CN000005 1 4700
CN000006 60 120
CN000007 1000 300
CN000008 30 4400
CN000009 26 2200
CN000010 50 300
CN000011 40 460
CN000012 30 20
CN000013 1200 100
CN000014 380 4470
CN000015 400 370
CN000016 36 1680
CN000017 22 462
CN000018 10 470
CN000019 1 250
CN000020 0,5 1300
CN000021 7 1500
CN000022 10 1600
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The need to go beyond traditional drug discovery
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The need to go beyond traditional drug discovery
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The need to go beyond traditional drug discovery
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Pharmacological Profiling
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Chemogenomic Profiling
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Necessary drug discovery
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Annotated chemical libraries: WOMBAT
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Chemo and Target spaces covered by WOMBAT

A total of 163134 unique molecules annotated to 681 targets:

Enzymes: 410

G protein-coupled receptors: 157

Ion Channels: 49

Nuclear receptors: 26

Transporters: 20

Cytokines: 11

Integrins: 8

How can one visualize, classify, and navigate on this Chemo-Target Space?
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NAVIGATOR
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The cross-pharmacology of thrombin ligands
• Select 3.4.21.5 in TargetSpace
• Press HOP
• 3339 molecules left in ChemoSpace
• Select Wombat in ChemoSpace
• Press HOP
• 41 targets identified in TargetSpace
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Biologically-relevant descriptors: SHED (I)
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Biologically-relevant molecular descriptors
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Ligand-based approach to in silico pharmacology
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Validation example: nuclear receptor family
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Target ID case #1: Drug profiling (767 drugs x 684 targets)

CR TCNRINICoGRpGRaGRoECpECoECkECoECcECoEC

Comb Chem High Through Screen (in press)
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Target ID case #1: Drug profiling (767 drugs x 684 targets)

5-HT2B agonism!
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Target ID case #1: Drug profiling (767 drugs x 681 targets)

 
Pergolide 

    

N
+

S

NH
 

D2, 5-HT1A                   0.29 

             

N
+

NH2  

D3, 5-HT1D                   0.31 

          
N
H

N
+

 
5-HT1B                         0.34 

         
N
H

N
+

 

δ, κ, µ opioid               0.50 

           
N
H

N
+

 

D4                                 0.51 
 

             
N
H

N
+

 

 



chemogenomicslab

Target ID case #2: Targeted chemical biology

15 3 14 29
11 23 0 0
26 5 0 23
1 0 0 15
8 6 0 3
19 5 3 32
7 14 0 0

27 15 55 26
38 20 0 71
10 15 0 2
0 10 10 28

15 3 14 29
11 23 0 0
26 5 0 23
1 0 0 15
8 6 0 3
19 5 3 32
7 14 0 0

27 15 55 26
38 20 0 71
10 15 0 2
0 10 10 28

151515 333 141414 292929
111111 232323 000 000
262626 555 000 232323
111 000 000 151515
888 666 000 333
191919 555 333 323232
777 141414 000 000

272727 151515 555555 262626
383838 202020 000 717171
101010 151515 000 222
000 101010 101010 282828

86 GPCR targets

49
0 

m
ol

ec
ul

es

    
    
    
    
    
    
    
    
    
    
    

A1 A2a A2b A3



chemogenomicslab

Target ID case #2: Targeted chemical biology
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Target ID case #2: Targeted chemical biology
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