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Today, almost all amino acid sequence 

information arises from translation of 

gene sequences. 



However the amino acid sequences is not 
in general inferrable with confidence 
from the gene sequence because of: 
  

   ambiguity in splicing in eukariotes 

   post-translational modifications 

 

Protein sequence database collects these 
additional information from the literature 
and provide suitable annotation. 
 



The first amino acid sequence database was 
developed by Margaret O. Dayhoff.  

   

 

From this archive grew the  

 Protein Information Resource (PIR)  

at the National Biomedical Research 
Foundation of the Georgetown University 
Medical Center in Washington DC, USA  



In 2002 PIR, along with its international 

partners, EBI (European Bioinformatics 

Institute) and SIB (Swiss Institute of 

Bioinformatics), were awarded a grant 

from NIH to create UniProt. 



UniProt is a single worldwide database of 

protein sequence and function, by unifying 

the PIR-PSD, Swiss-Prot, and TrEMBL 

databases.  



 

 

share the database but offer 

separate information and retrieval 

tools  



The Universal Protein Resource 
(UniProt)  

 
A comprehensive, high-quality 
and freely accessible resource 
of protein sequence and 
functional information. 
 

http://www.uniprot.org/ 



UniProt Knowledgebase  
(UniProtKB) 

UniProt Reference Clusters  
(UniRef) 

UniProt Archive  
(UniParc) 

The UniProt databases  

The UniProt Metagenomic and Environmental Sequences (UniMES) database is a 
repository specifically developed for metagenomic and environmental data. 



    

UniProt Knowledgebase (UniProtKB) is the 
central access point for the collection of 
functional information on proteins, with 
accurate, consistent and rich annotation. 

Each record contains: 

core data (mainly, the amino acid sequence, 
protein name or description, taxonomic data 
and citation information); 

as much annotation information as possible is 
added.  



The annotation information includes: 
 
• widely accepted biological ontologies  

• classifications and cross-references 

• clear indications of the quality of 

annotation in the form of evidence 

attribution of experimental and 

computational data. 



About 85% of the protein sequences 

provided by UniProtKB are derived from 

the translation of the coding sequences 

(CDS) which have been submitted to 

the public nucleic acid databases, as 

well as the related data submitted by 

the authors. 



UniProt Knowledgebase (UniProtKB) 
consists of two sections: 

UniProtKB 

UniRef 

UniParc 

UniProtKB/Swiss-Prot  

UniProtKB/TrEMBL  



UniProtKB/Swiss-Prot  

 

This is a high quality manually 
annotated (reviewed) and non 
redundant protein sequence database, 
which brings together experimental 
results and computed features.  



UniProtKB/TrEMBL 

  

This is a computer-annotated 
(unreviewed) supplement to Swiss-
Prot, which strives to gather all 
protein sequences that are not yet 
represented in Swiss-Prot.  
 



UniProtKB 
 

 

The protein sequences are derived from 
the translation of coding sequences (CDS) 
submitted to the public nucleic acid 
databases (EMBL/GenBank/DDBJ) or from 
other sequence resources, such as 
Ensembl.  



Automated annotation of the highest 
currently available quality is integrated to 
TrEMBL entries.  
 
The usual Swiss-Prot annotation pipeline 
involves the manual annotation of TrEMBL 
entries, their integration into Swiss-Prot, 
with their original accession number, and 
subsequent deletion from TrEMBL. 
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(UniProtKB) 

UniProt Reference Clusters  
(UniRef) 

UniProt Archive  
(UniParc) 

The UniProt databases  



UniProt Archive (UniParc)  

It is a comprehensive repository, used to 
keep track of sequences and their 
identifiers. 
 

The basic information stored within each 
UniParc entry is:  

• the identifier 
• the sequence 
• cyclic redundancy check number 
• source database(s) with accession and version 

numbers 
• time stamp 

 



UniProt Knowledgebase  
(UniProtKB) 

UniProt Reference Clusters  
(UniRef) 

UniProt Archive  
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The UniProt databases  



UniProt Reference Clusters (UniRef)  
 

This databases provide clustered sets of 

sequences from the UniProtKB and 

selected UniProt Archive records to obtain 

complete coverage of sequence space at 

several resolutions while removing sequence 

redundancy and reducing the number of 

sequences. 



UniRef100 database combines identical sequences 
and sub-fragments with 11 or more residues (from any 
organism) into a single UniRef entry. The sequences 
are derived from UniProtKB and UniParc databases. 
 
UniRef90 is build by clustering UniRef100 sequences 
such that each cluster is composed of sequences that 
have at least 90% identity. 
 
UniRef50 is build by clustering UniRef100 sequences 
such that each cluster is composed of sequences that 
have at least 50% identity. 

UniRef database consists of three sub-databases: 



Such clustering allowed to reduce a size 
of UniRef100 database of 
approximately  
 

40%  (UniRef90) 
65%  (UniRef50) 

 
Thus the time needed for similarity 
searches is significantly reduced.  

















Search for gene  
and associated protein 

defective in the   
Marfan Syndrome 



Gene associated to Marfan Syndrome 

UniProt 



Search through gene and organism 













[38]"Fifteen novel FBN1 mutations causing Marfan syndrome detected
heteroduplex analysis of genomic amplicons." 
Nijbroek G., Sood S., McIntosh I., Francomano C.A., Bull E., Pereira 
L., Ramirez F., Pyeritz R.E., Dietz H.C. 
Am. J. Hum. Genet. 57:8-21(1995) [PubMed: 7611299] [Abstract
Cited for: VARIANTS MFS TYR-129; PHE-166; CYS-746; ARG-
ARG-1013; LYS-1073; SER-1382 AND ARG-1928.  
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