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• What is Modification? 

-Change in DNA and protein sequence and corresponding 
changes in protein function.

• Mutations accumulate in sequences from an ancestral 
sequence

• Derived sequence diverge one from another

• Some sequences remain similar that allow identification of 
common ancestry.

Evolution



Sequence Identity

Same residues being present at corresponding position 
between 2 sequences.

For proteins; same amino acids

For nucleic acids; same bases



Sequence Similarity

Similar residues being present at corresponding position 
between 2 sequences.

For nucleic acids, sequence similarity and identity are the 
same.

For proteins, sequence similarity involves a.a with similar 
physicochemical and functional properties. 

Similar substitution: conservative substitution

Not expect to disrupt the structure/function of the protein



Some examples of similar substitution:

-Substitution of lysine - arginine 

Positively charged hydrophilic a.a.

-Substitution of isoleucine, leucine and valine

Aliphatic hydrophobic side chains



Sequence Identity & Sequence Similarity

• % Identity (PID) = ( # of identical a.a. / # of total a.a) * 
100

• % Similarity = [(# of identical a.a. + # of similar 
substitutions)/ # of total a.a.] *100 



E-Value
Goal is to understand the likelihood that a BLAST search of 
an entire database produces a result by chance.  

• E-value: Expectation value that indicates the number of 
alignments with a score that are expected to occur by 
chance in a database.

• This provides an estimate of the number of false positive 
results from a BLAST search.

• E-value depends on the database size & query length.

• The closer the E-value to 0, the better the alignment is. 

• As E-value approaches zero, the probability that the 
alignment occurred by chance approaches zero. 

E.g.: E=1e-2 (= 1 x 10-2 = 0.01)



Using BLASTP to Identify an Unknown DNA 
Sequence
GGCATGAAAGTCAGGGCAGAGCCATCTATTGCTTACATTTGCTTCTGACACAACTGTGTTCACTAGCAAC 
CTCAAACAGACACCATGGTGCACCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGGGGCAAGGT 
GAACGTGGATGAAGTTGGTGGTGAGGCCCTGGGCAGGTTGGTATCAAGGTTACAAGACAGGTTTAAGGAG 
ACCAATAGAAACTGGGCATGTGGAGACAGAGAAGACTCTTGGGTTTCTGATAGGCACTGACTCTCTCTGC 
CTATTGGTCTATTTTCCCACCCTTAGGCTGCTGGTGGTCTACCCTTGGACCCAGAGGTTCTTTGAGTCCT 
TTGGGGATCTGTCCACTCCTGATGCTGTTATGGGCAACCCTAAGGTGAAGGCTCATGGCAAGAAAGTGCT 
CGGTGCCTTTAGTGATGGCCTGGCTCACCTGGACAACCTCAAGGGCACCTTTGCCACACTGAGTGAGCTG 
CACTGTGACAAGCTGCACGTGGATCCTGAGAACTTCAGGGTGAGTCTATGGGACCCTTGATGTTTTCTTT 
CCCCTTCTTTTCTATGGTTAAGTTCATGTCATAGGAAGGGGAGAAGTAACAGGGTACAGTTTAGAATGGG 
AAACAGACGAATGATT 



II.Identifying the Unknown DNA Sequence by Investigating its Protein Product

Before translating a nucleotide sequence to a.a. sequence;

• Which strand is the coding strand

• The correct frame should be determined. 



• EXPASY is a bioinformatics resource portal that is used for translating 
a DNA sequence in all six reading frames. This solve the problem;
• Having start translation at wrong nucleotide

• Inhibit frameshift mutation 



EXPASY
(http://web.expasy.org/translate/

FASTA format of the DNA 
sequence should be written!



In order to translate nucleotide sequence use Expasy Translate Tool



Insert the longest a.a. sequence to 
BLASTP







Perfect matches: red
Next best: purple
Mediocre: green
Poor matches: blue
Very poor or no match: 
black







% 81 Identical
% 88 Similar

+ similar substitutions


