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Introduction to Proteomics

www.ebi.ac.uk/services

The Starting Point – a sequence (peptide or protein)

MSEQSTSLGSRRVGPPLHKKALRVCFLRNGDRHFKGVNLVISRAHFKDFPALLQGVTESLKRHVLLRSAIAHFRRTDGSHLTSLSCFRETDIVICCCKNEEIICVKYSINKDFQRMVDSCKRWGQHHLDSGTLESMKSHDLPEAIQLYIETIEPVEHNTRTLIYRGQTRANRTKCTVKMVNKQTQSNDRGDTYMEAEVLRQLQSHPNIIELMYTVEDERYMYTVLEHLDCNMQKVIQKRGILSEADARSVMRCTVSALAHMHQLQVIHRDIKPENLLVCSSSGKWNFKMVKVANFDLATYYRGSKLYVRCGTPCYMAPEMIAMSGYDYQVDSWSLGVTLFYMLCGKMPFASACKNSKEIYAAIMSGGPTYPKDMESVMSPEATQLIDGLLVSDPSYRVPIAELDKFQFLAL

Use InterproScan to assign to family membership, identify functional domains etc.

( Paste sequence into InterProScan, add e-mail address and “Submit Job”
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Looking at the results from InterProScan

InterPro is an integrated documentation resource for protein families, domains and sites. InterPro combines a number of databases (referred to as member databases) that use different methodologies and a varying degree of biological information on well-characterised proteins to derive protein signatures. By uniting the member databases, InterPro capitalises on their individual strengths, producing a powerful integrated diagnostic tool. InterPro unifies: 

· PROSITE regular expressions and profiles 

· Pfam, SMART, TIGRFAMs, PIRSF, PANTHER, Gene3D and SUPERFAMILY hidden Markov models (HMMs) 

· PRINTS, provider of fingerprints (groups of aligned, un-weighted motifs)

. PRODOM who use Clustr analysis to group sequences

Signatures describing the same protein family, domain repeat or site are grouped into unique InterPro entries. Each combined InterPro entry has a unique accession number, an abstract describing the features of proteins associated with the entry and literature references and has links to the relevant member database(s). All UniProtKB protein sequences that have matches to a particular InterPro entry are listed in the Match Table associated with that entry. There are also links to the InterPro graphical views. The graphical views, which can be sorted by UniProtKB accession number, structure or taxonomy, show the position of the signatures on the protein, mousing over the signature brings up a pop-box, giving the accession, name and position.

InterPro graphically represents the location of a protein domain and information pertaining to the origin of that domain and the proteins that contain it. Families are also defined and may contain several InterPro domains which are often, but not always, in the same order.  Through the InterPro Domain Architecture view, the composition and order of the different domains within a family are clearly displayed for easy comparison, as well as for simple navigation between the entries for individual domains. 

InterPro and InterProScan are accessible for interactive use over the EBI web server (www/ebi.ac.uk/interpro), they are distributed as stand-alone copies by anonymous ftp.

InterPro entries are linked to one another through PARENT/CHILD and CONTAINS/FOUND IN relationships. PARENT/CHILD relationships indicate superfamily/family/subfamily relationships, as well as domain hierarchies, where sequences can be subdivided into more specific sub-sets. CONTAINS/FOUND IN relationships apply to domains, repeats and sites within families, and are used to describe the composition of protein sequences.
?What domains/sites does this protein contain?

( Tab to “Raw output” to see the domain boundaries and probability scores. 
Please not that probability scores cannot be compared across member databases, but only within each database.
( Click on IPR000719 to see what information you can gain about this domain.

?What GO terms can you assign to your protein on the basis of InterPro signature recognition?
( Choose one GO term and copy/paste the GO ID into the text search box at the top of the InterPro entry page to list all the InterPro entries associated with this GO term.

?Returning to the IPR000719 entry page, what relationships does this entry have with other InterPro entries?
( Look at the ‘Interactions for IPR000719.  

? Is this domain involved in protein-protein interactions – use the links to look at a representative example?

(In the search box, type in CHK1_HUMAN (O14757). The entry has a PDB structure (green striped bar) for its kinase domain. Notice that the classification of this domain differs in CATH (pink striped bar) and SCOP (black striped bar).  Use the links to the domain classifications in CATH and SCOP to explain why the classification differs in these two databases.

(Have a look at the structure of the kinase domain using Astexviewer®, by clicking on the [image: image2.jpg]


 symbol adjacent to the first CATH domain (3.30.200.20.1). Notice that the selected CATH domain is highlighted in yellow, with the remaining region of the PDB being in green. Scroll along the sequence to residue 42 (K - lysine) and clink on ‘K’.  This will zoom in and identify the residue on the structure; then click ‘zoom out’ to view the entire structure with the residue highlighted. 

? Is this residue buried or on the external surface of the protein?  

( Click on the adjacent residue, but this time clicking on the structure itself. 

?What residue is the lysine adjacent to?  

(Now zoom out again, and have a look at the structure using the ribbon view by clicking on ‘cartoon’ (hint – clicking off “line” improves the view).  

?What is the predominant topology of this protein, alpha helix or beta sheet (note:  you can depress your left mouse button whilst moving the mouse to rotate the structure to any angle you want in order to get a better view of the structure).

( Returning to the InterProScan page, click on IPR003533 

?What additional information can you gain about this protein?

(Move down to the taxonomy wheel and open the other fruit fly sequences which contain this domain.

? Is this domain only present in kinases?
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