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3. Insight, tools and resources for translational drug discovery 

2. Organization, integration, curation and standardization of pharmacology data 

1. Scientific facts 

Ki = 4.5nM 

APTT = 11 min. 

ChEMBL: Data for drug discovery 



Why looking at patent documents? 

•  Patent filing and searching 

•  Legal, financial and commercial incentives & interests 

•  Prior art, novelty, freedom to operate searches 

•  Competitive intelligence 

•  Unprecedented wealth of knowledge 

•  Most of the knowledge will never be disclosed anywhere else 

•  Average lag of 1-2 years between patent document and journal 
publication disclosure for chemistry 

•  Compounds, scaffolds, reactions 

•  Biological targets, diseases, indications 



From SureChem to SureChEMBL 

•  Digital Science/Macmillan donated SureChem to EMBL-EBI 

•  SureChem: commercial patent chemistry mining product 

•  Wellcome Trust funds further development 

•  EMBL-EBI provides an on-going, live service 

•  Full functionality freely available to everyone 

•  Query, view and export chemistry from patents 

•  Complemented with biological annotations via Open PHACTS 



SureChEMBL data processing 
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Data contents and growth 

•  16.5M unique compounds 

•  13.5M annotated patent documents 

•  3.5M life-sciences relevant patent documents 

•  120M patent documents in total 

•  ~80K novel compounds every month 

•  ~1M novel compounds since EBI took over 

•  1–4 days for a published patent to be chemically annotated and 
searchable in SureChEMBL 



UniChem and SureChEMBL 
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Data access & exports 
•  Full compound repository 

•  FTP download, SDF and CSV format 

•  Updates quarterly 

•  Full compound-patent map 

•  FTP download, flat file 

•  Updates quarterly  

•  Data feed client 

•  Creates a local replica database of SureChEMBL 

•  Updates daily 



Compound-patent map 

•  Flat file with 
•  Compound, global frequency, document, section, section frequency, 

publication date 

•  Back file 

•  18M unique patent-compound pairs 

•  14M unique compound IDs 

•  3.5M EP, JP, WO and US patent docs 

•  1960-2014 

•  Quarterly incremental updates 

•  Q1 & Q2 2015 are also now available on the FTP 

http://chembl.blogspot.co.uk/2015/08/accessing-surechembl-data-in-bulk.html 



Data feed client 

http://chembl.blogspot.co.uk/2015/08/accessing-surechembl-data-in-bulk.html 



Use cases with SureChEMBL 

•  Chemoinformatics 

•  Chemistry landscape for a particular biological target/disease 

•  Novel chemistry & scaffolds 

•  Scaffold/chemical space analysis for a particular patent family 
claimed chemistry 

•  (Negative) novelty checking with UniChem 

•  Competitive intelligence 

•  Reporting 

•  Patent alerts 



Scaffold and chemical space analysis 

hUp://nbviewer.ipython.org/github/rdkit/UGM_2014/blob/master/Notebooks/Vardenafil.ipynb	
  



Challenges / Opportunities 

•  Extraction of Markush structures 

•  Extraction of bioactivities from tables 

•  Mapping to targets 

•  Increase precision and recall 

•  Reduce OCR errors and false negatives 



The (near) Future 



SureChEMBL data processing v2 

WO	
  

EP	
  
Applica,ons
&	
  Granted	
  

US	
  
Applica,ons	
  
&	
  granted	
  

JP	
  
Abstracts	
  

Chemistry	
  
Database	
  

SureChEMBL System 

Database	
  

En,ty	
  
Recogni,on	
  

SureChem IP 

Image	
  to	
  
Structure	
  

(one	
  method)	
  

Name	
  to	
  
Structure	
  

(five	
  methods)	
  

OCR 

Processed	
  
patents	
  
(service)	
  

Bio-­‐En,ty	
  
Recogni,on	
  

Patent	
  
PDFs	
  

(service)	
  

Applica,on	
  
Server	
  

Users	
  



Future steps and plans 

•  Open PHACTS ENSO 

•  Biological tagging of genes and indications (SciBite) 

•  Development of integrated use-cases 

•  Search patents for a gene or indication 

•  Relevance score to filter out noise 

•  Combine chemistry & biology from patents,  

literature, pathways, etc.  

•  Part of the Open PHACTS API in late Autumn 

•  KNIME and PP clients 
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ChEMBL-og 

Support helpdesk: 
surechembl-help@ebi.ac.uk 
 
Webinar: 
http://www.ebi.ac.uk/training/online/course/surechembl-accessing-chemical-patent-data-webinar 
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Bioactivity data extraction? Compounds 

Target/Assay 

Bioactivity 



Markush structure extraction? 
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…. 



Can we have everything? 

Cost 

Time Quality 



Common sources of errors 
•  Small, poor quality images  

•  OCR errors in names (OCR done by IFI). There is an OCR correction 
step, but cannot fix all errors 
 

-> ‘2,6-Difluoro-Λ/-{1 -r(4-iodo-2-methylphenyl)methvn-1 H-pyrazol-3- 
vDbenzamide’ 

•  Reliability better for US patents due to inclusion of mol files 



•  Connectivity match on single components - UniChem 

ChEMBL-SureChEMBL compound overlap 
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ChEMBL 

1.5M 
16M 



Too granular? Try scaffolds instead 



Level 1 scaffold overlap 
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