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MVHLTPEEKTAVNALWGKVNVDAVGGEALGRLLVVYPWTQRFFE… 
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Alignment: Comparing two (pairwise) 

or more (multiple) sequences. 

Searching for a series of identical or 

similar characters in the sequences. 

 

 



Structure comparison, modelling 

Hierarchical function annotation:  
homologs, domains, motifs 

Phylogenetic studies 

Human genetics, SNPs 

Therapeutics, drug discovery 

Therapeutics, drug design 
DBD 

LBD 

insertion domain 

binding sites / mutations 

Gene identification, validation 

RNA sequence, structure, function 

  

Comparative genomics 

Multiple alignment 

Central role of multiple alignments 



Why Align Sequences? 

•  Crucial for genome sequencing 

 

• Discover functional, structural, and evolutionary 
information because similar Sequences may have 
similar function 

 

• Identify primers and probes to search for 
homologous sequences in other organisms 

 

 

 



 Three types of nucleotide changes: 
    Substitution – a replacement of one (or more) 

sequence characters by another: 

    Insertion - an insertion of one (or more) sequence 
characters: 

    Deletion – a deletion of one (or more) sequence 
characters: 

  

T A 

AAGA AACA  

AAG 

GA A A 

Why Align Sequences? 



•Genome Sequencing Strategy 

1. Obtain a large collection of BAC clones 

2. Map them onto the genome (Physical Mapping) 

3. Select a minimum tiling path 

4. Sequence each clone in the path with shotgun 

5. Assemble 

6. Put everything together 
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Why Align Sequences? 



• In 1990 Carl Woese and colleagues 
proposed the Tree of Life, using a molecular 
phylogenetic approach. 

 

• It is based on sequencing rRNA (16S and 
18S), which all organisms share.  

 

• All organisms were separated into three 

domains: Bacteria, Archaea, Eukarya. 

Why Align Sequences? 

• Homology 
– Similar sequences may have a common ancestor 

 
 

 



16S RNA 





confirm insert sequence 

Sequence : 

Sequence 1 

A T G A C G G A T C A G C 

Why Align Sequences? 



Why Align Sequences? 



Comparing two sequences 
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Why Align Sequences? 



Dendrogram or phylogenetic tree 

Why Align Sequences? 



Web servers for pairwise alignment 



NCBI 



BLAST – programs 



Query type: AA or DNA? 

• For coding sequences, AA (protein) data are 
better 

– Selection operates most strongly at the protein 
level → the homology is more evident 

– AA – 20 char’ alphabet DNA - 4 char’ alphabet 

 

lower chance of random homology for AA 

↓  



MSA input: multiple sequence Fasta file 

>gi|4504351|ref|NP_000510.1| delta globin [Homo sapiens] 
MVHLTPEEKTAVNALWGKVNVDAVGGEALGRLLVVYPWTQRFFESFGDLSSPDAVMGNPKVKAHGKKVLG 
AFSDGLAHLDNLKGTFSQLSELHCDKLHVDPENFRLLGNVLVCVLARNFGKEFTPQMQAAYQKVVAGVAN 
ALAHKYH 
 
>gi|4504349|ref|NP_000509.1| beta globin [Homo sapiens] 
MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGNPKVKAHGKKVLG 
AFSDGLAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVCVLAHHFGKEFTPPVQAAYQKVVAGVAN 
ALAHKYH 
 
>gi|4885393|ref|NP_005321.1| epsilon globin [Homo sapiens] 
MVHFTAEEKAAVTSLWSKMNVEEAGGEALGRLLVVYPWTQRFFDSFGNLSSPSAILGNPKVKAHGKKVLT 
SFGDAIKNMDNLKPAFAKLSELHCDKLHVDPENFKLLGNVMVIILATHFGKEFTPEVQAAWQKLVSAVAI 
ALAHKYH 
 
>gi|6715607|ref|NP_000175.1| G-gamma globin [Homo sapiens] 
MGHFTEEDKATITSLWGKVNVEDAGGETLGRLLVVYPWTQRFFDSFGNLSSASAIMGNPKVKAHGKKVLT 
SLGDAIKHLDDLKGTFAQLSELHCDKLHVDPENFKLLGNVLVTVLAIHFGKEFTPEVQASWQKMVTGVAS 
ALSSRYH 
 
>gi|28302131|ref|NP_000550.2| A-gamma globin [Homo sapiens] 
MGHFTEEDKATITSLWGKVNVEDAGGETLGRLLVVYPWTQRFFDSFGNLSSASAIMGNPKVKAHGKKVLT 
SLGDATKHLDDLKGTFAQLSELHCDKLHVDPENFKLLGNVLVTVLAIHFGKEFTPEVQASWQKMVTAVAS 
ALSSRYH 
 
>gi|4885397|ref|NP_005323.1| hemoglobin, zeta [Homo sapiens] 
MSLTKTERTIIVSMWAKISTQADTIGTETLERLFLSHPQTKTYFPHFDLHPGSAQLRAHGSKVVAAVGDA 
VKSIDDIGGALSKLSELHAYILRVDPVNFKLLSHCLLVTLAARFPADFTAEAHAAWDKFLSVVSSVLTEK 
YR 
 



 



results 

Match  Dissimilarity  Similarity Gaps  

that is, the substitution of amino 
acids whose side chains have 
similar biochemical properties 




