
UniProt  – Data Resources in the Life Sciences workshop

1

UniProt in 2016

Alex Bateman – EMBL-EBI
Cathy Wu – PIR
Ioannis Xenarios - SIB



UniProt  – Data Resources in the Life Sciences workshop

2

The mission of UniProt is to provide the scientific community with 
a comprehensive, high-quality and freely accessible resource of 
protein sequence and functional information.
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UniProt Google Analytics statistics
Period / monthly average Visits Unique visitors Pageviews

June 2010 - May 2011 612,905 320,892 3,177,758 

June 2011 - May 2012 724,286 369,485 3,703,560 

June 2012 - May 2013 820,623 408,244 4,022,786 

June 2013 - May 2014 808,135 409,848 4,255,675

March 2014 - Feb. 2015* 821,368 433,136 4,097,871

March 2015 - Feb. 2016 952,837 509,278 4,758,278
* Different period due to new NIH grant period; these numbers were reported to the NIH
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UniProt collaborations
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MobiDB

Database of protein disorder

MobiDB: visits pageviews
2013 (12 months) 1,287 5,619
2014 (Jan through Mar) 2,010 6,474

Impact of Linking from UniProt



UniProt  – Data Resources in the Life Sciences workshop

Dealing with scale
The future?

Uncharacterised

By Similarity

Sporadic Literature

Experimental Literature
Model 

Organisms

Reference 

Proteomes

Complete 

Proteomes

Other Sequences 

& Metagenomics

A
u

to
m

a
ti

c
 A

n
n

o
ta

ti
o

n

In
c

re
a

s
in

g
 C

o
m

p
u

ta
ti

o
n

E
x

p
e
rt

 C
u

ra
ti

o
n

 

In
c

re
a

s
in

g
 L

a
b

o
u

r

106

107

108

109

Sequences Information

105

C
o

u
n

t



UniProt  – Data Resources in the Life Sciences workshop

8



UniProt  – Data Resources in the Life Sciences workshop

Schnoes AM, Brown SD, Dodevski I, Babbitt PC (2009) Annotation Error in Public Databases: Misannotation of 
Molecular Function in Enzyme Superfamilies. PLoS Comput Biol 5(12): e1000605.

Biocuration is essential
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Expert curation:
The CYP4F2 example
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The CYP4F2 example
• CYP4F2 is a member of 

the cytochrome P450 
family

• Oxidoreductase that 
oxidizes a variety of 
structurally unrelated 
compounds in vitro 
such as steroids, fatty 
acids and xenobiotics
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• CYP4F2 oxidizes vitamin K,  an essential vitamin for blood 
coagulation

• It is involved in vitamin K catabolism by mediating omega-
hydroxylation of vitamin K, a new enzymatic reaction

The CYP4F2 example

How to summarize and represent such information in UniProt?
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CYP4F2 annotation
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CYP4F2 annotation



UniProt  – Data Resources in the Life Sciences workshop

Collaboration with other resources
• Catalytic reactions follow recommendations from IUBMB 

• Manual curation of GO terms from the literature is part of the 
UniProt curation process

• When possible, disease nomenclature is associated with OMIM
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Biocurating in the best resource

Protein 
sequence and 

functional 
annotation 

Gene Ontology 
annotation

Pathway and reaction
annotation

Protein interaction
annotation

Evidence-based proteomics
annotation

Cellular and pharmacological 
models
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• Of 253 papers indexed in PubMed for CYP4F2, only 15 have been 
used for annotation

• Most information is taken from 4 papers

• Other publications were either not relevant for annotation in 
UniProtKB or presented redundant or weaker evidence

Literature curation
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The growth of biomedical literature

Is expert curation sustainable?

Curated
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Literature Triage: Curation workflow
• 4 curators from different annotation programs

• Run tests over 8 months

• Use PubTator to select publications

• Tag curatable papers

• Tag non-curatable papers and describe why
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Sustainability of Literature curation

• Curators evaluate ~50-60,000 papers per year

• ~10K are curated and added to UniProt

• ~10K are redundant to existing information

• ~10K low priority

• ~10K are not well supported

• ~20K out of scope

• Sampling shows 90% PubMed out of scope
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Challenges to sustainability

• Short term duration of grants

• Funding to create new resources

• Competition against research proposals

• Crowdsourcing over optimism

• Lack of understanding of importance of expert 
curation
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