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Sequence Comparison – Identification of remote homologues

Homologous Proteins – Proteins that share a common ancestor are called homologous, always share a common three dimensional folding structure and they often share common active site or binding domains.
Heuristic – An algorithm that usually, but not always works, or that gives nearly the right answer.
BLAST – Basic Local Alignment Search Tool – main steps: 


· BLAST first scans the DB for words that score at least T when aligned with some word within the query sequence, these are called hits

· Each hit is extended in both directions (without allowing gaps) as long as the score hasn’t dropped too much 

· The score of an alignment is calculated using a substitution matrix
BLAST results evaluation:

P value – The probability of an alignment occurring with score S or better 
E value – Expectation value. The number of different alignments with scores S or better that are expected to occur in a DB search by chance. The lower the E value the more significant the score.
Substitution Matrix – Sij = a value proportional to the probability that amino acid i mutated into amino acid j
Substitution Matrix Types:

PAM – Comparison of closely related sequences.
1 PAM represents the evolutionary distance of 1 amino acid substitution per 100 amino acids.
BLOSUM – Multiple alignments of distantly related sequences.
BLOSUM X: all sequences with a similarity higher than X were summarized into one representative
PSI-BLAST – Position Specific Iterated BLAST, uses Position Specific Score Matrix.
PSSM – Represents the distribution of the amino acids in each position in a collection of sequences. Pij = proportional to the probability of finding the ith amino acid in the jth position in these sequences.
Steps in PSI-BLAST

· Running gapped BLAST on the query, outputting the matching sequences.
· Constructing the PSSM based on the best sequences in this collection.
· The PSSM is compared to the protein DB, again, seeking alignments.
· At the end of each iteration we improve the PSSM according to the output of the search.
