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• Members will be structurally similar 

• Members may share aspects of function 

• The whole set of members may reveal elements of 
protein and organism evolution (phylogenies)	
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Build MSA of 
representative members 

Build profile model 

Use model to identify more members 

Annotate 

Building families 
(Pfam) 

Identify target 

QCs 
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Human: 1   MGLSDGEWQLVLNVWGKVEADIPGHGQEVLIRLFKGHPETLEKFDKFKHLKSEDEMKASE 60
    

Human: 61  DLKKHGATVLTALGGILKKKGHHEAEIKPLAQSHATKHKIPVKYLEFISECIIQVLQSKH 120
          

Human: 121 PGDFGADAQGAMNKALELFRKDMASNYKELGFQG 154
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Human: 1   MGLSDGEWQLVLNVWGKVEADIPGHGQEVLIRLFKGHPETLEKFDKFKHLKSEDEMKASE 60
           MGLSDGEWQLVLNVWGKVEAD  GHGQEVLI LFK HPETL KFDKFK LKSE  MK SE
Mouse: 1   MGLSDGEWQLVLNVWGKVEADLAGHGQEVLIGLFKTHPETLDKFDKFKNLKSEEDMKGSE 60

Human: 61  DLKKHGATVLTALGGILKKKGHHEAEIKPLAQSHATKHKIPVKYLEFISECIIQVLQSKH 120
           DLKKHG TVLTALG ILKKKG H AEI PLAQSHATKHKIPVKYLEFISE II VL   H
Mouse: 61  DLKKHGCTVLTALGTILKKKGQHAAEIQPLAQSHATKHKIPVKYLEFISEIIIEVLKKRH 120

Human: 121 PGDFGADAQGAMNKALELFRKDMASNYKELGFQG 154
            GDFGADAQGAM KALELFR D A  YKELGFQG
Mouse: 121 SGDFGADAQGAMSKALELFRNDIAAKYKELGFQG 154	
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BLOSUM62 matrix	
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Family power 

seq> AWRTWEAPIFLKRYSTLPGGRAS… 
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Family power 

seq> AWRTWEAPIFLKRYSTLPGGRAS… 

score(i, aa) 
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Sequence-profile alignments 

•  Position specific substitution matrices 

•  profile-hidden Markov models 
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~1000 domains ~4400 families 

Func4ons,	organisms,	structures 

Signalling, extracellular and 
chromatin-associated proteins  

Prokaryotes 

Structural domains from SCOP 

Gene3D	
Structural domains from CATH 
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~14000 families 

No	limits,	domains 
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>7000 families, >50000 subfamilies  

No	limits,	full-length	proteins 

~2000 families 
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Integra4on 

CDD 

Uses RPS-BLAST 
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Building a new protein family	
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Is Pfam a database of globular 
domain families? 

h@p://pfam.xfam.org	
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Team Exercise 
Building a new Pfam family	
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I.  (HMMER) search team 
II. Annotation team	
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HMMER	

Eddy PLOS CB 2011 

Profile-HMMs [Eddy Bioinformatics 1998] 
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HMMER	

Eddy PLOS CB 2011 

Profile-HMMs [Eddy Bioinformatics 1998] 

Marco Punta 

EMBO Workshop, Budapest, 2016 



http://www.ebi.ac.uk/Tools/hmmer/search/phmmer 
Finn et al. NAR 2015 
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h@p://www.jalview.org/Web_Installers/install.htm	
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h@p://www.ebi.ac.uk/Tools/hmmer/	

Marco Punta 

EMBO Workshop, Budapest, 2016 







h@p://www.ebi.ac.uk/interpro/	
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Annota4on	team:	results?	
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Annota4on	team:	annotate!	
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Start	Jalview	
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File -> Input alignment -> From file	1.	
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Edit -> Remove redundancy	1.	

Select 90% and Remove	2.	
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Edit -> Remove redundancy	1.	

2.	

Edit -> Remove empty columns	3.	

Select 90% and Remove	
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Edit -> Remove redundancy	1.	

2.	

Edit -> Remove empty columns	3.	

Colour -> Clustalx	4.	

Select 90% and Remove	
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Colour -> BLOSUM62 Score	1.	 /	 Colour -> Percentage Identity	
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Web Service -> Alignment-> Run Muscle with Default	1.	
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1.	 Web Service -> Alignment-> Run Muscle with Default	
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1.	 Colour -> BLOSUM62 Score	
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1.	 Colour -> Clustalx	

Marco Punta EMBO Workshop, Budapest, 2016 



1.	 Click on F7EU62_CALJA	
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1.	 Edit -> Delete	
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1.	 Select -> Select all	

Web Service -> Secondary Structure Prediction-> JNet Secondary Structure 
Prediction	

2.	
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1.	 Select -> Select all	

Web Service -> Secondary Structure Prediction-> JNet Secondary Structure 
Prediction	

2.	



Click on top of column corresponding to alignment position 57	
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1.	 Edit -> Remove left	



1.	 Edit -> Remove left	



Click on top of column corresponding to alignment position 71	



1.	 Edit -> Remove right	
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1.	 Edit -> Remove right	



Colour -> BLOSUM62 Score	1.	 /	 Colour -> Percentage Identity	



File -> Save as	1.	
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Gruen	and	Gautel	JMB	(1999)	







Gruen	and	Gautel	JMB	(1999)	
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LK(R/K)XK 



LK(R/K)XK 

Should we trim it? 



LK(R/K)XK 

Should we trim it? 

You try! 



Search	Team	
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Thank you!! 
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