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Patent annotations in Open PHACTS 

•  Huge amount of knowledge hidden in patent corpus 

•  Most of which will never be published elsewhere 

•  Substantial lag between patent and scientific literature 

•  SureChEMBL system already extracts chemical entities from 
full-text patent documents 

•  Text (title, abstract, description, claims), images, molfiles 

•  Complemented with gene and disease entity annotations 

•  Using the Termite text-mining tool by SciBite 

•  Relevance scoring to reduce noise 

•  Tested for recall 

•  Patent, compound, gene, disease info available via API 



Data details 

•  4 million full-text patent documents annotated 

•  USPTO, WIPO, EPO – English language 

•  Life-sciences relevant 

•  Patents mapped to SureChEMBL IDs (e.g. EP-1339685-A2) 

•  Title, publication date, classification codes 

•  Compounds mapped to SCHEMBL IDs (e.g. SCHEMBL15064) 

•  Genes mapped to HGNC symbols (e.g. FDFT1) 

•  Diseases mapped to MeSH terms (e.g. D009765) 

•  Relevance scores for compounds, genes and diseases 

•  0: ambiguous/trivial to 3: most important (key) entities in the patent 

https://wiki.openphacts.org/index.php/SureChEMBL 



Gotchas & out of scope 

•  No Markush extraction 

•  No natural language processing (e.g., ‘compound x is an 
inhibitor of target y’) 

•  No extraction of bioactivities 

•  No chemistry search (yet) 

•  Patent coverage stops in April 2015 

•  Incremental updates TBD 

•  Patent calls still in dev 

•  Old scripts / workflows may break 

 



Open PHACTS API 

https://dev.openphacts.org/docs/develop 
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Use case #1: Patent to Entities 

1.  From a patent get compounds, genes and diseases 

2.  Filter to remove noise 

•  Frequency and relevance score 

3.  Process and visualise 
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US-7718693-B2 



Use case #1: Patent to Entities 

•  Patent URI: 

•  http://rdf.ebi.ac.uk/resource/surechembl/patent/US-7718693-B2 

•  API call: 

•  586 entities back 
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1) Look at target and disease entities 

•  178 target and disease entities 

•  Filter: Relevance score >= 2 à 23 remain 

•  Visualise in tag cloud by frequency 
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2) Look at compound entities 

•  408 compound entities 

•  Filter: Relevance score >= 1 à 201 remain 

•  Calculate properties 
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Take home message I 

•  It is now possible to extract the key structures, scaffolds, 
targets and diseases from med. chem. patents 
automatically  

•  By text-mining only 

•  Thanks to heuristics (relevance scores and frequency) 

•  Using the Open PHACTS API 

•  For the first time in a free resource in such scale 
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Use case #2: Drug targets & indications    

1.  Search patents for a compound (approved drug) 

2.  Filter to remove noise 

•  Frequency, relevance score and classification code 

3.  For remaining patents, get disease and target entities 

4.  Filter to remove noise 

•  Frequency and relevance score 

5.  Visualise results 
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Eluxadoline (JNJ-27018966, VIBERZI) 

CHEMBL2159122 
FDA Approval: 2015 



1) Get patents for Eluxadoline 

•  UniChem call à SCHEMBL12971682  

•  Compound URI: 

•  http://rdf.ebi.ac.uk/resource/surechembl/molecule/SCHEMBL12971682 

•   API call: 

•  Relevance score >=1 à 17 patents (patentome): 
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2) Get target and disease entities for patents  

•  API call: 

•  Classification codes for patents 

•  Filter: A61 and C07* à 11 patents remaining 

•  API call: 

•  Filter: Relevance score >= 2, Frequency >= 2 à 2 targets, 21 diseases 

•  Visualise with tag clouds by frequency 

* http://web2.wipo.int/classifications/ipc/ipcpub/ 



Results 

Relevant targets: 

Relevant diseases: 



Does it make sense? 

http://www.accessdata.fda.gov/drugsatfda_docs/label/2015/206940s000lbl.pdf 
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Take home message II 

•  It is now possible to link compounds to targets and 
diseases using the med. chem. patent corpus as evidence 

•  By text-mining only 

•  Thanks to heuristics (relevance scores and frequencies) 

•  Using the Open PHACTS API 

•  For the first time in a free resource in such scale 
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Where to next: Other ideas and use cases 

•  Target validation / Druggability 

•  For a target, get me all related and relevant diseases 

•  Compare with DisGeNET / CTTV, etc.  

•  Any known patented scaffolds for my target? 

•  Start a pharmacophore hypothesis for patent busting 

•  Novelty checking / Due diligence 

•  What do we know about this scaffold / compound? 

•  Add ChEMBL pharmacology, pathway information 

•  Data mining 

•  Annotated patent chemogenomics space and predictive model 

•  Anyone?  



Availability 

•  API calls will be released to production soon – available for 
testing now: 

•  https://dev.openphacts.org/docs/develop 

•  KNIME workflows available on request 

•  SureChEMBL annotations licensed under CC BY-SA 

•  SciBite annotations licensed under CC BY-NC-SA 

•  Check our poster outside for more details 
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Back-up slides 



Relevance scoring 

•  Patents designed to obfuscate – not all entities equal 

! Over 50 targets mentioned ! 
SRC proto-oncogene, non-receptor tyrosine kinase  ;  aurora kinase A  ;  insulin  ;  microtubule-associated protein tau  ;  catenin (cadherin-
associated protein), beta 1, 88kDa  ;  interleukin 1, alpha  ;  c-src tyrosine kinase  ;  phosducin-like 2  ;  colony stimulating factor 2 (granulocyte-
macrophage)  ;  tumor necrosis factor  ;  glycogen synthase kinase 3 beta  ;  amyloid beta (A4) precursor protein  ;  asparaginase  ;  interferon, 
beta 1, fibroblast  ;  jun proto-oncogene  ;  coagulation factor II (thrombin)  ;  acetylcholinesterase  ;  FGR proto-oncogene, Src family tyrosine 
kinase  ;  BLK proto-oncogene, Src family tyrosine kinase  ;  angiotensin I converting enzyme  ;  albumin  ;  axin 1  ;  heat shock transcription 
factor 1  ;  v-myb avian myeloblastosis viral oncogene homolog  ;  NADH dehydrogenase, subunit 1 (complex I)  ;  LYN proto-oncogene, Src 
family tyrosine kinase  ;  LCK proto-oncogene, Src family tyrosine kinase  ;  CCAAT/enhancer binding protein (C/EBP), alpha  ;  HCK proto-
oncogene, Src family tyrosine kinase  ;  ATP citrate lyase  ;  Glycogen synthase kinase 3  ;  beta-catenin  ;  interferon  ;  tnf superfamily  ;  lactate 
dehydrogenase  ;  neurotrophic factor  ;  pyruvate kinase  ;  fibroblast growth factor  ;  glycogen synthase  ;  tumor necrosis factor alpha  ;  serine 
threonine kinase  ;  tau protein  ;  interleukin  ;  albumin  ;  thrombin  ;  eif2b  ;  ion channel  ;  cytokine  ;  heat shock factor  ;  axin  ;  cAMP 
Response element binding protein  ;  amyloid beta  ;  Microtubule Interacting Protein  ;  c-Jun N-terminal kinases  ;  src homology  ;  calcium 
channel  ;  atpase  ;  acetylcholinesterase 

Some more interesting than others.. 
The method of claim 27, wherein the method comprises inhibiting Aurora-2, GSK-3, or Src activity 

Slide by Lee Harland 



Same for compounds!  

Real scope of patent  



Same for compounds!  

Tens of drugs trivially mentioned 

Real scope of patent  



Same for compounds!  

Substituents: 

Tens of drugs trivially mentioned 

Real scope of patent  



Relevance scoring – genes/diseases 

•  Various features such as term frequency, position and 
distribution were used to create a biological relevance 
score for each entity, indicating the importance of that 
entity in the patent. 

•  Scores range from 0 – 3 

•  3 – most important entities in the patent 

•  2 – important entities in the patent 

•  1 – mentioned entities in the patent 

•  0 – ambiguous entity/likely annotation error 



Relevance scoring - compounds 

•  Compounds already minimally filtered 

•  Substituents, too small, inorganics, too frequent 

•  Main assumptions for relevance 

•  Very frequent compounds are trivial (but if drug-like then that’s OK) 

•  Compounds with busy chemical space around them are interesting 

•  Use number of NNs among compounds found in patent family 

•  Scores range from 0 – 3 

•  3 – top in number of NNs 

•  2 – Substantial number of NNs 

•  1 – Few NNs 

•  0 – singletons or trivial entities, most likely errors or reagents, solvents, 
substrtuents 

Hatori, K., Wakabayashi, H., & Tamaki, K. (2008). JCIM, 48(1), 135–142. doi:10.1021/ci7002686 
Tyrchan, C., Boström, J., Giordaneto, F., Winter, J., & Muresan, S. (2012). JCIM, 52(6), 1480–1489. 
doi:10.1021/ci3001293 


