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The EMBL-EBI 



‘The Special Relationship’ 



What Is the ChEMBL Data? 



SAR Data 
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Ki=4.5 nM 
>Thrombin  
MAHVRGLQLPGCLALAALCSLVHSQHVFLAPQQARSLLQRVRRANTFLEEVRKGNLERECVEETCS
YEEAFEALESSTATDVFWAKYTACETARTPRDKLAACLEGNCAEGLGTNYRGHVNITRSGIECQLW
RSRYPHKPEINSTTHPGADLQENFCRNPDSSTTGPWCYTTDPTVRRQECSIPVCGQDQVTVAMTPR
SEGSSVNLSPPLEQCVPDRGQQYQGRLAVTTHGLPCLAWASAQAKALSKHQDFNSAVQLVENFCRN
PDGDEEGVWCYVAGKPGDFGYCDLNYCEEAVEEETGDGLDEDSDRAIEGRTATSEYQTFFNPRTFG
SGEADCGLRPLFEKKSLEDKTERELLESYIDGRIVEGSDAEIGMSPWQVMLFRKSPQELLCGASLI
SDRWVLTAAHCLLYPPWDKNFTENDLLVRIGKHSRTRYERNIEKISMLEKIYIHPRYNWRENLDRD
IALMKLKKPVAFSDYIHPVCLPDRETAASLLQAGYKGRVTGWGNLKETWTANVGKGQPSVLQVVNL
PIVERPVCKDSTRIRITDNMFCAGYKPDEGKRGDACEGDSGGPFVMKSPFNNRWYQMGIVSWGEGC
DRDGKYGFYTHVFRLKKWIQKVIDQFGE 

 ED2=230 nM 

What Is the ChEMBL Data? 

Inhibition of 
human Thrombin 

PTT (partial 
thromboplastin 

time) 



ChEMBL – www.ebi.ac.uk/chembl 
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Compound Searching 
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Chart Views of Data  
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Chart Views of Data 
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Target Subset Data 



Organism Subset Data 



Domain-level Assignment of Binding 
Depleted and Enriched Pfam 

Domains 
Neur_chan_memb     -1.63 
zf-C4     -0.94     
ANF_receptor     -0.88     
SH2     -0.83       
Pkinase_C    -0.70     
fn3      -0.53 
SH3_1     -0.51     
Lig_chan      -0.50     
C2      -0.50 
C1_1     -0.50 
Guanylate_cyc      -0.46     
HATPase_c      -0.46 
I-set      -0.44     
adh_short      -0.39     
PH      -0.39     
Ank      -0.39   
….. 
Metallophos      0.35 
Phospholip_A2_1    0.38 
Peptidase_M10     0.41 
Asp      0.45 
SNF      0.48 
Hist_deacetyl      0.48 
Carb_anhydrase     0.50 
Peptidase_C1      0.51 
Trypsin      0.51 
Beta-lactamase     0.57 
p450      1.00 
Hormone_recep     1.19     
Ion_trans      1.66     
Neur_chan_LBD     2.02     
Pkinase_Tyr      2.12     
Pkinase      5.87                                  
7tm_1     7.30     Krüger and Overington, unpublished 



Drug Approvals 



‘Annotation’ of the S. Mansoni Genome 

•  Map established intervention points 
on basis of known pharmacology/
medicinal chemistry 

Nature 460, 352-358 (2009)  



Errors/Differences in Published Bioactivities 

Krüger and Overington, unpublished 



Targets of Launched Drugs 
Nat. Rev. Drug Disc., 5, pp. 993-996 (2006) 



ChEMBL REST Web Services 

•  Examples 
•  https://www.ebi.ac.uk/chemblws/compounds/CHEMBL1 
•  https://www.ebi.ac.uk/chemblws/compounds/
stdinchikey/QFFGLORLPOAEC-SNVBAGLBSA-N 

•  Documentation 
•  https://www.ebi.ac.uk/chembldb/index.php/ws 

•  Currently testing search based Web Services 
•  Keyword-based searches across the database 
•  BLAST searches (find similar targets) 
•  Chemical structure searches (find similar compounds) 
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Launched Phase 3 Phase 2 Phase 1

Nilotinib   
Gefitinib 
Sorafenib 
Dasatinib 
Lapatinib 
Pazopanib 
Erlotinib 
Imatinib   
Sunitinib 
Fasudil   

Masitinib   
Linifanib   
Axitinib   
Motesanib   
Tivozanib   
Cediranib   
Vandetanib   
Afatanib   
Brivanib   
Brivanib alaninate 
BMS-907351   
CEP-1437 
Lestaurtinib   
Canertinib   
Tasocitinib   
Alvocidib   
Enzastaurin   
Ruboxistaurin   
Linsitinib   
Crizotinib   
Dacomitinib   
Bosutinib   
Midostaurin   
Vatalanib   
Semaxanib   

Kinase Inhibitors in Clinical Development 

Total of 329 clinical phase kinase inhibitors – August 2011 

Known structure Unknown structure 



Pharma Industry Productivity 
Compound file registration index vs USAN date 
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USAN assignment typically at 
positive results in phase 2b – 

‘intent to commercialise’ 



Insights Into Attrition/Approval 
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Gap between USAN assignment and approval (years) 

Overall p of a USAN being launched is ~0.22 

If USAN is greater than 10 years ‘old’ then 
 p of ever being launched is ~0.015 



Visualisation of Ligand Efficiency Space 
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