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Overview

● We can mine Protein Data Bank (PDB) for potentially 
novel structure components.

● These novel components lack any functional annotation.
● We can explore and automatically mine the scientific 

literature to identify potential annotations of the structure 
components

● Protein residues is a very important part of the structural 
components from PDB that we want to annotate with 
function.

● This presentation gives an overview on the results of the 
literature mining and comparisons to UniProtKb
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Protein residues require functional annotations
● PDB provide structural data of proteins

-> structural data are useless if we don't know the 
function

● Conserved structural features can reflect biological 
relevance
-> not all represent a functional site

● Structural data mining finds conserved 3D patterns of 
residues
-> biological significance of data needs to be validated
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Question

What evidence for functional annotation
do we find in the literature, 

if we focus on protein structure data
(e.g., residues or triads from residues)? 



22.09.08 The integration of terminological and ontological resources 
for text mining

Description of biological function of protein residues are 
available in literature

[enzyme related]
Using the semi-empirical method of conformational analysis low 
energetic conformations were found for trypsin's catalytic triad 
Asp102, His57, Ser195 in the field of the active centre that consisted of 
about 800 atoms. (PMID:6438492)

[structure component]
We find that near neutral pH the binding energetics are influenced by a 
shift in the pKa of an ionizable group, most likely histidine 57 in the 
protease active site. (PMID:9159490)

[binding event]
Covalent bonds are formed between Val-P1 of the inhibitor and His-57 
NE2 and Ser-195 OG of the enzyme. (PMID:3391280)
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Objective: IE for the annotation of protein residues

● Information extraction for the annotation of protein residues
-> develop methodology for automatic extraction

● Challenges:
-> identification of organism, protein, residue and their 
association
-> association of contextual features with residue mentions
-> evaluation of domain relevance of contextual features w/o
    elaborate ontology

● Proposal: We expect that the annotation of the residues fits 
into the following categories (according to our domain 
knowledge).
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Six semantic categories of biological interest
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Approach: combination of several text mining 
techniques
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Medline is the primary resource for information 
extraction
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Performance of NE recognition and NE association
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Performance of contextual feature classificationPerformance of contextual feature classification

● Manual 
categorisation of text 
features in semantic 
categories

● Automatic 
categorisation of 
extracted features 
into the same 
semantic categories

● Categories are not 
disjoint
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Performance of contextual feature detection and 
association with residue mention
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Residue annotation extraction compared to UniprotKB
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Citations found for Uniprot proteins
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Comparison of identified citation sets with Uniprot 
citations
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Comparison of identified citation sets with Uniprot 
citations
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Conclusions

● Introduced IE methodology for the annotation of residues
● Contextual features of residues in text used
● Performances of each module may not be at optimal 

level
-> Results justify the approach

● Extraction with Medline data
-> rediscovery of known knowledge (x-validation with 
Uniprot)
-> found other complementing information (update 
Uniprot)
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