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Lab sheet#7 
Protein sequence alignment and ExPASy Tools 

 

BLASTP programs search protein databases using a protein query. 

▪ Performing local alignment using BLASTP. 
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Multiple Sequence Alignment (MSA) is a way of arranging three or more biological 

sequences (protein or nucleic acid) to identify regions of similarity that may be a consequence 

of functional or structural relationships between the sequences. 

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees 

and HMM profile-profile techniques to generate alignments between three or more sequences. 

 
▪ Multiple protein sequence alignment using Clustal Omega 
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Consensus Symbols:  

An * (asterisk) indicates positions which have a single, fully conserved residue.  

A : (colon) indicates conservation between groups of strongly similar properties  

A . (period) indicates conservation between groups of weakly similar properties 
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What do the colors mean when I show them on protein alignments? 

This protein-only option colors the residues according to their physicochemical properties: 

Residue Colour Property 

AVFPMILW RED Small (small+ hydrophobic (incl.aromatic -Y)) 

DE BLUE Acidic 

RK MAGENTA Basic - H 

STYHCNGQ GREEN Hydroxyl + sulfhydryl + amine + G 

Others Grey Unusual amino/imino acids etc 

 
ExPasy tools 

It is an extensible and integrative portal which provides access to over 160 databases and software 

tools, developed by SIB Groups and supporting a range of life science and clinical research 

domains, from genomics, proteomics and structural biology, systems biology and medical 

chemistry. 

 

ExPasy translate tool 

Translate is a tool which allows the translation of a nucleotide (DNA/RNA) sequence to a protein 

sequence. 

Open reading frames (ORFs) are defined as spans of DNA sequence between start and stop 

codons. 

 

 



BCH 463                                      Lab (7) Manual Sheet                          Biochemistry Department 

Prepared by: Imtinan Alkhudair 2023 

▪ Protein predicted sequence using ExPasy translation tool.

 
 

 

 

 

 

 

 

▪ Protein primary structure analysis using ProtParam on ExPasy. 

 

ProtParam is a tool which allows the computation of various physical and chemical 

parameters for a given protein stored in Swiss-Prot or TrEMBL or for a user entered protein 

sequence. The computed parameters include the molecular weight, theoretical pI, amino acid 

composition, atomic composition, extinction coefficient, estimated half-life, instability index, 

aliphatic index and grand average of hydropathicity (GRAVY) 

Start codon 

Stop codon 
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