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 MSA is a fundamental step in sequence analysis applications such as phylogenetic inference and 

comparative genomics 

 

 Higher MSA precision is often accomplished with protein alignments 

 

 Protein alignments can be exploited to guide a DNA ones (e.g. translatorX, tranalign)  

Introduction 

Shortcomings of available methods 

 

 They do not make use of information embedded in protein domains, intron occurrence and gene order 

variations (e.g. mitochondrial genomes) 

 

 Input protein alignments should be provided 

MSA-PAD: DNA Multiple Sequence Alignment Framework based on PFAM Accessed Domain 

Information  

 

How it accounts for those shortcomings?   2 



MSA-PAD concept 

Wrappers 

 

HMMer3.0:  

 hmmsearch 

 hmmalign 

 

Python parsers:  

 Translator.py 

 Backaligner.py 

 Merger.py 

Lower layer implementation 

REST call of JST webservice: Input 

upload and execution 

Email Client Answer: Output retrieval 
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MSA-PAD @ work – Use Cases 

Intron occurence 

exon1 exon2 intron1 
Seq1 

exon1 exon2 intron2 
Seq2 

exon1 exon2 intron3 
Seq3 

exon3 

Gene Mode Alignment Genome Mode Alignment 

Seq1 

Seq2 

Seq3 

exon1 exon2 
Seq1 

Seq2 

Seq3 

exon1 exon2 exon3 
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MSA-PAD @ work – Use Cases 

Genomes Rearragements 

gene1 gene3 gene2 
Genome 1 

gene1 gene2 gene3 
Genome 2 

gene1 gene3 gene2 
Genome 3 

gene4 

gene4 

gene4 

gene1 gene3 gene2 gene4 
Genome 1 
Genome 3 

Genome 1 
Genome 2 

Genome 3 

gene1 gene3 gene2 gene4 

Gene Mode Alignment Genome Mode Alignment 
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Repeated Domains 

domain1 domain1 domain1 
Seq 1 

domain1 domain1 domain1 
Seq 2 

domain1 domain1 domain1 
Seq 3 

domain2 

domain2 

domain2 

Gene Mode Alignment Genome Mode Alignment 

domain1 domain1 domain1 
Seq 1 
Seq 2 
Seq 3 

domain2 domain2 
Seq 1 
Seq 2 
Seq 3 

MSA-PAD @ work – Use Cases 
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MSA-PAD Outputs 

Main outputs: 
 

 Final multiple DNA alignment -> FASTA format 

 

 AlignmentDomainsPartitions -> the coordinates of each protein domain in the final MSA  

 

 ExcludedSequencesIDs -> sequence IDs (separated by comma) not present in the final MSA 

Additional outputs:  
 

 File/s with hmmAligned suffices -> alignments (STOCKHOLM format) of each protein sequences 

block with PFAM profile as prefix  

 

 File/s with Backaligned.fasta suffices -> alignments of each back-translated DNA sequences 

block 

 

 MissingSites_Report -> DNA sites position missing from the final MSA 7 



MSA-PAD: Web Application 

https://recasgateway.ba.infn.it/ 
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MSA-PAD: Web Application 

https://recasgateway.ba.infn.it/ 
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myExperiment addresses: 

 GeneMode: http://www.myexperiment.org/workflows/4549.html  

 GenomeMode: http://www.myexperiment.org/workflows/4551.html  

MSA-PAD: Taverna Workflow 
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Additional options in the coming release: 

 

 Possibility to upload a private user profile domain and add it to PFAM database 

 

 Possibility to run the alignment on a pre-selected PFAM/private profile domain 

For more information and bug report please write us at  

 

balechbachir@gmail.com and/or g.pesole@ibbe.cnr.it  
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