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Pfam Domain Databases 

Pfam is a database of protein families and domains. Currently, there are over 

10,000 entries in Pfam that match to 75% of all sequences in UniProt / 

GenPept. Pfam can be accessed from the following locations: 

http://pfam.sanger.ac.uk and http://janelia.sanger.ac.uk.   

 

In the following worked example you will be guided through a Pfam entry. 

 

 

 

 

STEP 1 – Open the Pfam homepage at either of the two sites. 

STEP 2 – Click on view a Pfam Family and entry ‘RBD’ in the textfield. 
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Summary bar provides a 
quick synopsis on the entry 

The summary page 
contains a brief 
description of the 
domain and 
database cross 
references 

Clans are 
collections of 
related Pfam 
Entries.  

STEP 3 – Click on ‘domain 
organisation’ 
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New HMM logo Tab 

Profile HMMs are difficult difficult to understand. To help understand them a 

little better, there has been the introduction of the HMM logo tab. This is a 

graphical representation of the HMM, where the height of the letter denotes 

the likelihood of that amino acid.  Thus, the key residues that define the family 

can easily be identified. 

STEP 4 – Click on 
‘Alignments’ 

Solid, coloured regions 
are Pfam domains. 
Striped regions represent 
Pfam-Bs, which are low 
quality ‘potential’ 
domains.  

The RBD is found 
associated with many 
different domains, many 
of which are involved in 
signalling 

Click to reveal all 
sequences with that 
domain organisation 



Pfam Hands On  IMPACT Workshop 
___________________________________________________________________________________ 
 

 

4 

 

 

Now back on track….. 

 

 

STEP 5 – Select 
‘Pfam Viewer’ 
and the ‘full’ 
alignment 

Each Pfam entry contains two alignments.  The seed alignment contains 
a set of representative sequences that are used to build a profile HMM.  
The full alignment contains all examples of the domains. 

STEP 6 – Click on 
‘Species’ 

Get the alignment 
in variety of formats 
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Click to view 
Protein sequence 
entry 

Use the panel on the right 
to view select nodes of the 
tree as sequence graphics, 
as an alignment or as text 

STEP 7 – Finally, 
click on ‘Structures’  

Expand/Collapse 
the tree 

Select nodes 
using check-
boxes 

Page through the alignment.   

Change this number to fill 
the screen, if you want to   

The Pfam viewer loads 
parts of the alignment at a 
time, which is then 
coloured according the 
conservation of the whole 
alignment 
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Bound ligands 

This structure 
demonstrates the 
residues that are 
important for binding 
between RAS and RBD. 

STEP 8 – Select 
‘Jmol’ to view the 
structure 

RDB domains with a known 
structure. Often a structure 
can be solved multiple times. 

STEP 9 - Right click 
on the structure and 
open up the 
console. Left click 
on the structure to 
reveal position. 
Modify how the 
structure is 
represented using 
Jmol 
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Worked Example - Searching your sequence against Pfam to identify 

domains.  In the following example, we will analyse the sequence P14056 

(http://www.uniprot.org/uniprot/P14056.fasta) 

 

  

 

 

 

 

 

 

 

 

STEP 1 – Select Search from the menu at 
the top of any Pfam Page.  
 

STEP 2 – Paste 
your sequence in 
the textfield*.  
Check the 
‘Search for 
PfamBs’ checkbox 
and click submit 
 

The gathering 
threshold is defined 
by the Pfam 
curators. A score at 
or above this 
threshold is 
trustworthy, but 
using E-value 
based cut-offs 
means that 
borderline hits are 
more likely to be 
included. 

*The module appendix contains details of how 
to get the sequence used in this example 
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Result from step 3 – revealed alignment. 

 

 

What does this mean?  The top row represent the HMM and the most 

probably sequence to be emitted from it (you can think of it as a consensus 

sequence).  The upper case letters are the important match states, the lower 

case letters represent insert states.  The next line is the match between your 

query sequence and the HMM.  Letter indicate a good match, where as ‘+’ 

indicate similar matches.  Then you have your query sequences (or at least 

part of it) that matches this HMM, aligned to it.  These strings sequence can 

be punctuated with ‘-‘ charactes denoting that your sequence is missing 

residues compared to what is expected in the HMM (delete states) or ‘.’ that 

indicate that your sequence has extra residues in it compared to what is 

expected (insert states). 

 

Multiple Searches 

If you have a lot of sequences to search against Pfam, rather than searching 

them one after the other, if you generate a fasta file containing these 

sequences in them, you can upload this fasta file and have the results 

STEP 3 – Click on 
show to reveal the 
alignment between 
the sequence and 
Pfam entry 
 

Graphical representation 
of trustworthy hits. 
Predicted active sites are 
shown as lollipops. 
PfamBs are striped 
regions. 

List of 
PfamB 
matches 
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emailed to you.  The fasta file is limited to 500 sequences at a time, but there 

is nothing stopping you submitting multiple files. 

 

 

 

 

 

 

 

Similar search 
options to single 
sequence searches. 
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Exploring Individual Proteins Using Pfam 

In the next section the use of Pfam for exploring individual proteins will be 

demonstrated.  To use this part of the site, you must know either a UniProt 

accession (e.g. P00789) or identifier (PAPA1_CARPA).  Although you can use 

NCBI genPept gi numbers or some metagenomics sequence accession, not 

all of the tools work for these alternative accessions. 

 

. 

 

This should produce a page that looks something like this: 

 

 

 

 

Step 2 will take you to a similar graphical view of the protein, however, there 

will be some additional graphics shown below. 

 

Representation of Pfam 
domains and active site 
residues.  

Summary of sequence 
information, including 
description, organism 
and length.  

STEP 1 - Go back to the Pfam home page and enter the accession P00789 
into either the ‘jump to’ box or the ‘view a sequence’ page, then click ‘go’ 

STEP 2 – Click on 
the features tab 
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All of the data under the Pfam domain image is retrieved via DAS (distributed 

annotation system).  There is no data duplication, so when the sources 

update, the information in displayed in this page is kept up to date. As new 

sources of protein annotations become available the list of sources they will 

be included in the sources listing.  This feature allows users to tailor the view 

to the sorts of information we are interested in.  For example, if we are 

interested in protein interactions, we can try and see if any protein interactions 

are known for this sequence by switching on protein interactions sources. 

 

 

 

 

 

 

STEP 3 – Click 
on the show link 
to reveal many 
more sources of 
information 
 

Vertical ruler tracks 
position  

Mouse over the 
graphics to reveal 
more information  

STEP 4 – Click on the PDBsum_ligands check box to see if there are any 
residues known to interaction with a small molecule ligand. Then scroll to the 
bottom of the page and click on update. Feel free to add other sources in. 
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Pfam Clans 

Pfam clans are groups of related families that have arisen from a single 

common evolutionary ancestor. A variety of tools are used for finding related 

families: structural similarity, sequence similarity, functionally similarity and 

profile-profile comparison tools. 

 

 

So why are they useful? Clans can provided functional insights for domains 

with otherwise unknown function. For example, the DUFs (domains of 

unknown function) in the ubiquitin clan are like to function as small binding 

Additional ligand interacting 
residues highlighted, in this 
case corresponding to 
peptidase inhibitors.  
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domains.  It also allows the identification of more distantly related structural 

homologs.  The alignments are at the extreme edge of what can be achieved 

with current sequence analysis tool, but again can provide clues to key 

residues with the families.  One can also look to see if domains are commonly 

combined with members of the same clan of if they are specific.  There are 

two points of caution: 

i) Do not over interpret the transfer of knowledge 

ii) The are not currently scaling well on the website, hence the lack of 

screen shots 

 

 


