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Finding Co-occurrences

Web Services

All XML files from PubMed have been downloaded, parsed and 
loaded into a PostgreSQL relational database. A full text index 
has been generated with Xapian. This “in-house” database of 
PubMed can be queried with different terms or synonyms, e.g. 
compound names. The NoSQL database MongoDB supports fast 
access to all co-occurring UniProt and PubChem identifiers with 
PubMed-IDs. Currently, the database contains around 1 Bn 
entries for 12.5 M abstracts. 

“... a high high 
frequencyfrequency indicates a 

relationshiprelationship, 
but but what about seldom seldom 

co-occurrencesco-occurrences?.”

The data can be queried by the web services 
Compounds in Literature (CIL) [1] and 
Protein-Literature Investigation for Interacting 
Compounds (prolific) [2] which search for 
co-occurrences of biomolecules in either a 
compound- or protein-centric view.

www.pharmaceutical-bioinformatics.de/cil
www.pharmaceutical-bioinformatics.de/prolific

Finding Functional Interactions

 

  Take 10,000 abstracts 
  from profific (year 2009)

   Search sentences with structure:
   compound –  interaction word – protein [2] 

  
  
  jSRE – java Simple
  Relation Extraction [4]
  (shallow lingusitic kernel)

An arbitrary dataset of 10,000 abstracts was chosen from 2009. Sentences containing a relationship word enclosed by 
two biomolecules have been analysed and classified as interaction or no interaction instances. The shallow lingusitic 
kernel achieved a good F1-score in comparison to protein-protein or drug-drug interaction extraction results [5,6], but a 
low specificity, indicating that non-functional co-occurrences are more difficult to classify than functional interactions.

       1640   instances training
         268   instances prediction
  Class 0:  no relation
  Class 1:  functional interaction

  Manual curation of
  false positive entities
  and annotation
  of true relations

  Accuracy:   61.6 %
  Precision:   59.6 %
  Recall:         73.1 %
  F1-score:    65.6 %
  Specificity:  50.0 %

  Next steps:
  Change parameters
  Cross-validation
  Benchmark dataset

[…] buprenorphine is metabolized through 
cytochrome P450 3A4 [...]
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