
Protein domains,  
 multidomain proteins and protein  multidomain proteins and protein 

interactions..
To read:

http://nook.cs.ucdavis.edu/~koehl/Teaching/ECS129/Reprints/SCOP_original.pdfhttp://nook.cs.ucdavis.edu/~koehl/Teaching/ECS129/Reprints/SCOP_original.pdf
http://archive.bioinfo.se/papers/16198373.pdf

Protein domains,  Protein domains,  
 multidomain proteins and protein  multidomain proteins and protein  multidomain proteins and protein 



Multi domain proteins
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n  - / Architecture 
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n Family 
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CATH - additional information
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What is Pfam ? 

uses 

Domains can be considered as building 
blocks of proteins. 
 
Some domains can be found in many 
proteins with different functions, while 
others are only found in proteins with a 
certain function. 
 
The presence of a particular domain can 
be indicative of the function of the 
protein. 
 
Pfam is a domain database. 
 
Comprised of two parts – Pfam-A and 
Pfam-B. 
 
Pfam is use by many different groups in 
many different ways. Originally set up to 
aid the annotation the C. elegans 
genomes. 
 
 
 
 
 



What is a Pfam-A Entry? 

●  A  SEED alignment – contains a set or representative 
sequences 

●  HMM – built using the SEED alignment 

●  A full alignment – contains all (detectable) sequences in 
the family 

●  A description of the family, includes thresholds you to 
create the full alignment 

●  Rules – No false positives. A family is not allowed to 
overlap with any other family 
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●  First 2000 families covered ~ 65% of UniProt 
●  Currently, 7503 families cover 74% of UniProt 



Pfam Sequence Coverage 

So why does the curve look logarithmic ? 



Pfam Sequence Coverage 

So why does the curve look logarithmic ? 



Pfam Sequence Coverage 

So why does the curve look logarithmic ? 



Pfam-B 

●  Pfam-A covers about 74% of sequences 

●  To be comprehensive we have Pfam-B 

●  There are over 140,000 Pfam-B 

●  They cover 24% of UniProt (not covered by Pfam-A) 

●  Automatically generated clusters that are derived from 
Prodom 



Pfam – Nuts and Bolts 

●  Collection of sequence alignments and profile hidden 
Markov models (HMMs) 

●  Over 7,500 families 
●  mySQL database 
●  Bi-Monthly Releases - flatfiles and relational tables  
●  Current Release – 15.0 

●  Mirrored around the World  





Method for Domain Assignment
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Domain Assignments



Fraction multidomain proteins



Domain evolution

Domain Insertion/Fusion/Deletion

Domain Repeat

Domain Exchange



Insertions C- or N-terminal
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Single domain insertions





Insertion more frequent then Insertion more frequent then 
deletionsdeletions

Insertion more frequent then 
deletions

Insertion more frequent then 



Evolution of multidomain proteins







Many repeats in vertebrates

Length of 
repeat 



Repeat proteins are involved in binding



Analysis of Repeats Analysis of Repeats 
(Björklund 2006 JMB)

Andrade et al. 2001 



Overview of Nebulin 
containing proteins
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Nebulin 
(Björklund 2010 JMB)



Domains and evolutionary units
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Different exon patterns in 
Branchiostoma
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Detection of recent duplications
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Repeats in TM proteins Repeats in TM proteins 
(Hennerdal, Protein Science 2010)



How frequent are duplications



Genome scans



Short version in zero or two copies



Evolutio
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Protein Interactions



Studies of interactions and networks



Y2H



Tap-Tag



Results depend on conditions



Other 
methods to 

detect 
interactions



string.embl.de



Interaction networks are modular





Proteomics



MS-based proteomics




