
 

UniProt (Universal Protein Resource) is the world's most comprehensive 

catalogue of information on proteins. It is a central repository of protein 

sequence and function. The UniProt Knowledgebase (UniProtKB) is the 

central access point for extensive curated protein information, including 

function, classification, and cross-reference. The database is divided into two 

section UniProtKB/SwissProt which is manually curated and UniProtKB/TrEMBL 

which is automatically maintained. During this course you will concentrate on 

UniProtKB/SwissProt and learn how to access the entries in the database, 
extract the maximum amount of information from them.

BLAST (Basic Local Alignment Search Tool), finds regions of sequence 

similarity and gives functional and evolutionary clues about the structure and 
function of your novel sequence.  

 

For this exercise, we will use the BLAST program on the UniProt website, 
which allows you to restrict your search by taxonomic group. 

 

 

 

 

 



 

 

 

 

Mystery Protein sequence 

MSRESDVEAQQSHGSSACSQPHGSVTQSQGSSSQSQGISSSSTSTMPNSSQSSHSSSGTL 

SSLETVSTQELYSIPEDQEPEDQEPEEPTPAPWARLWALQDGFANLECVNDNYWFGRDKS 

CEYCFDEPLLKRTDKYRTYSKKHFRIFREVGPKNSYIAYIEDHSGNGTFVNTELVGKGKR 

RPLNNNSEIALSLSRNKVFVFFDLTVDDQSVYPKALRDEYIMSKTLGSGACGEVKLAFER 

KTCKKVAIKIISKRKFAIGSAREADPALNVETEIEILKKLNHPCIIKIKNFFDAEDYYIV 

LELMEGGELFDKVVGNKRLKEATCKLYFYQMLLAVQYLHENGIIHRDLKPENVLLSSQEE 

DCLIKITDFGHSKILGETSLMRTLCGTPTYLAPEVLVSVGTAGYNRAVDCWSLGVILFIC 

LSGYPPFSEHRTQVSLKDQITSGKYNFIPEVWAEVSEKALDLVKKLLVVDPKARFTTEEA 

LRHPWLQDEDMKRKFQDLLSEENESTALPQVLAQPSTSRKRPREGEAEGAETTKRPAVCA 

AVL 

 

The resulting scores should suggest a 100% match to 

CHK2_HUMAN (O96017). You should also note a match to the isoforms of 

CHK2 – each isoform is treated as a separate transcript, information which is 

often lost when using other protein sequence databases. 

 

 

The UniProt Consortium is comprised of the European Bioinformatics Institute, 

the Swiss Institute of Bioinformatics and the Protein Information Resource. 

The UniProt consortium aims to support biological research by maintaining a 

high quality database that serves as a stable, comprehensive, fully classified, 

richly and accurately annotated protein sequence knowledgebase, with 

extensive cross-references and querying interfaces freely accessible to the 

scientific community. 

 

http://www.uniprot.org/uniprot/CHK2_HUMAN


All data stored in UniProt can be downloaded from the Download Centre at 
http://www.ebi.uniprot.org/database/download.shtml 

 

 

 

 

  Q 1. What is the reaction catalysed by this enzyme? 

 

 

 

The UniProt Taxonomy database is a compilation of the information within the 

NCBI Taxonomy database together with proteins found in the Swiss-Prot and 

TrEMBL section of UniProtKB.  It is maintained by the Swiss-Prot group in 

Switzerland. For each species, Taxonomy displays the following taxonomy 

data: Swiss-Prot scientific name, Swiss-Prot common name and Swiss-Prot 

synonym, lineage, number of protein sequence entries in Swiss-Prot and 

TrEMBL. 

 

Q 2. In UniProtKB how many proteins are there from Homo sapiens 
neanderthalensis? 

(Hint – Use the taxonomic hierarchy

 

  

 

Q 3. How many other species also have proteins which are members of the 
CHK2 protein kinase subfamily? 

(Hint – look for Sequence similarities – located under Family and Domain in the 
new website) 

 

 

Q 4. How many evidences are there for the interaction of CHK2 with PLK1. 
Click on the hyperlink to IntAct to see which publication these evidences come 
from. 

http://www.ebi.uniprot.org/database/download.shtml


 
 

  

Chek2 is a protein for which multiple (12) isoforms have been identified. All of 

these are mapped within UniProtKB, and given stable identifiers.  

 

  

 

  

 

  Q 5. What functional characteristic has the alternative splicing has 
conferred to isoform 12 (and other isoforms)? 
 

  

 
 

  Q 6. Using the information you have just found, explain why isoform 12 is 
catalytically inactive? 
(Hint – where’s the active site

 

  Q 7. Where in the cell is isoform 12 to be found? 
 

Hint – look in Subcellular location section 

 

 Q 8. What is the length of isoform 12? 
 
 

 Return to the search engine at the top of the entry page 
and click on Fields 

 



 

 Use the fields to search on IPR000719 AND 

Organism=human to see how many protein kinases you 
can find.  

 

Q 9. How many of those are in Swiss-Prot (i.e. reviewed 
records)?

 

Q 10. Furthermore, how many of those have experimental 
evidence of being associated with the cell membrane?

(As well the subcellular location fields in the Comments section other fields 

such keywords and gene ontology also have subcellular location information. 

However, in the UniProt search facility only the subcellular location fields 

allows the evidence to taken in to account.) 

 



There are two main programs that implement BLAST searches; WU-BLAST 2.0 
and NCBI BLAST2. They are distinctly different software packages, although they have a 
common lineage for some portions of their code, so the two packages do their work 
differently and obtain different results and offer different features. You can also check for 

vector contamination with Blast2 EVEC. 

Fasta can be very specific when identifying long regions of low similarity 
especially for highly diverged sequences. You can also conduct sequence similarity 

searching against complete proteome or genome databases using the Fasta 

programs. 

MPsrch – Smith and Waterman algorithm, capable of identifying hits in cases 
where Blast and Fasta fail and also reports fewer false-positive hits.   

 

 

 

 

 

 

 

 

 

  


