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Proteomes

• A proteome is the set of proteins thought to be 

expressed by an organism (completely sequenced 

genomes). 

• A proteome is formed by all UniProtKB entries 

mapping to a genome assembly from EMBL-ENA or 

Ensembl or RefSeq.

• Also from VectorBase, WormBase, Parasite

• Viral proteomes are manually checked and verified 

and periodically added to the database (SIB)
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Proteomes

• The Proteomes webpage has been redesigned to enable users to view full details of 

their proteome(s) of interest in a single table view. 



CPD: Completeness in terms of number

We display the results of the ‘Complete Proteome Detector’ (CPD), an in-

house algorithm which statistically evaluates the completeness and quality of 

each proteome by directly comparing it to those of a group of at least 3 

closely taxonomically-related species. The CPD classifies each proteome as 

either ‘standard’, ‘close to standard’ or an ‘outlier’, according to protein 

count. 



BUSCO: Completeness in term of gene content

The BUSCO score includes percentages of complete single-copy genes, complete 

duplicated genes, fragmented and missing genes, as well as the total number of 

orthologous clusters used in the BUSCO assessment.



BUSCO: Completeness in term of gene content

BUSCO v3 identifies complete, duplicated, fragmented, and 

potentially missing genes by comparison to a defined set of near-

universal single copy orthologs. As a result of our adoption of the 

BUSCO algorithm, a number of incomplete and poor quality

proteomes were identified and removed from UniProtKB. This, 

coupled with a concomitant clean-up of metagenomic data, 

resulted in a drop in the number of bacterial sequences in 2018. 



BUSCO: Completeness in term of gene content



UniProtKB – scope

We additionally provide the assessment of the genome assembly status 

imported from the source of the genome assembly and annotation (e.g.

Ensembl or RefSeq). 



Proteomes

• UniProt release 2022_04 contains over 230 million sequence records, with almost 

470,000 proteomes originating from completely sequenced viral, bacterial, archaeal and 

eukaryotic genomes available through the UniProtKB Proteomes 

portalww.uniprot.org/proteomes/)



Too many…

The UniProt Knowledgebase (UniProtKB) has witnessed exponential 
growth in the last few years with a two-fold increase in the number 
of entries in 2014. This follows the vastly increased submission of 
multiple genomes for the same or closely related organisms. This 
increase was accompanied by a high level of redundancy in 
unreviewed UniProtKB (TrEMBL), and many sequences were over-
represented in the database. 



How to make useful proteomes

This was especially true for bacterial species where different strains 
of the same species have been sequenced and submitted (e.g.
1,692 strains of Mycobacterium tuberculosis, corresponding to 5.97 
million entries). High redundancy led to an increase in the size of 
UniProtKB, and thus to the amount of data to be processed 
internally and by our users, but also to repetitive results in BLAST 
searches for over-represented sequences.



Redundant proteomes

A redundancy removal process was first introduced in 2015. This process 

identifies and removes almost identical proteomes of the same species before 

their inclusion in UniProtKB and places their sequences in UniParc. Currently this 

process has removed ∼38% of all complete proteomes (∼241 million proteins) 

from UniProtKB.



Redundant proteomes

The redundant proteome sequences are available through UniParc to 

researchers and stable proteome identifiers (of the form UPXXXXXXXXX, 

where Xs are integers)  are maintained for each redundant proteome to 

ensure findability.

https://www.uniprot.org/proteomes/UP000008521



Redundant proteomes



Redundant proteomes



Redundant proteomes



Redundant proteomes

• Proteome's redundancy is only applied to bacteria and fungi for the moment. 

• See FAQ:

https://www.uniprot.org/help/redundancy

• https://www.uniprot.org/help/proteome_redundancy

• http://insideuniprot.blogspot.ch/2015_05_01_archive.html

• If you need ‘to protect’ a proteome for a good reason, please contact us ! 

• help@uniprot.org



Still too many to be useful…

https://www.uniprot.org/help/proteome_redundancy

• ‘Redundant’ proteomes are excluded from UniProtKB (since 2015) (bacteria & fungi).

• Corresponding protein sequences are only available in UniParc …

https://www.uniprot.org/help/proteome_redundancy


Reference proteomes

For the remaining proteomes we provide a Reference Proteome set 

(∼9% of total proteomes) selected by the research community and 

supplemented with selected proteomes from a computational clustering 

to provide the best annotated proteome in their cluster.

Quest for Orthologs



Reference proteomes

UniProtKB contains over 22,000 reference 

proteomes from all branches of the ToL at 

https://www.uniprot.org/proteomes/ 



UniProtKB – scope

E.coli (3 reference proteomes; 2 chromosomes, 1 plasmid) & E.coli phages (3 reference proteomes)



Exercise

• @UniProtKB: look for the Candida albicans proteomes 

• How many proteomes ?

• What is the Proteome ID of the Candida albicans Reference Proteome ? 

• To which strain does it correspond ?

• How many Swiss-Prot records ? 

• How many TrEMBL records ?
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