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PubMed is a database containing around 21.5 M biomedical publication titles 
with around 12.5 M abstracts. Searching this continuously growing amount of 
literature for protein-compound interactions can be an elaborative task. We 
developed the web services Compounds in Literature (CIL) [1] and 
Protein-Literature Investigation for Interacting Compounds (prolific) [2] that 
search for co-occurrences of biomolecules in either a compound- or 
protein-centric view.

Introduction

This short abstract excerpt shows a phrase with the 
chemical compound buprenorphine (blue) and the 
protein cytochrome P450 3A4 (green) enclosing the 
relationship word metabolized.
We recently started analysing such sentences to 
classify types of compound-protein interactions by 
applying machine learning methods adapted to the 
field of computational linguistics.
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Web Service Interface

The general workflow starts with parsing XML files from PubMed and 
loading them into a PostgreSQL relational database as well as building a 
full text index with Xapian. After building an “in-house” database of 
PubMed, it 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, we count around 1 Bn entries for 12.5 M abstracts.

In case of CIL it is possible to draw a 
structure or enter a name for a small 
molecule. Alternatively, prolific can be 
queried for a protein name or sequence.
The result is a heat-map of co-occurring 
proteins and compounds for the query 
synonym as well as all similar hits.

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