
BLAST

• NCBI BLAST

• Basic Local Alignment Search Tool

• http://www.ncbi.nlm.nih.gov/BLAST/

http://www.ncbi.nlm.nih.gov/BLAST/
http://www.ncbi.nlm.nih.gov/BLAST/


Global alignments:

• Attempt to align every residue in every sequence, 

• Most useful when the sequences in the query set are similar 

and of roughly equal size. 

• A general global alignment technique is called the 

Needleman-Wunsch algorithm

Local alignments:

• More useful for dissimilar sequences that are suspected to 

contain regions of similarity or similar sequence motifs within 

their larger sequence context. 

• The Smith-Waterman algorithm is a general local alignment 

method. 

With sufficiently similar sequences, there is no 

difference between local and global alignments.

Global versus local alignments



Click on link





Know these!

Click on this link



Many database’; 

don’t all have 

the same info.

Use these help buttons!



Databases available for BLAST search
The BLAST pages offer several different databases for searching. Some of these, 

like SwissProt and PDB are complied outside of NCBI. Other like ecoli, dbEST and 

month, are subsets of the NCBI databases. Other "virtual Databases" can be 

created using the "Limit by Entrez Query" option. 

Peptide Sequence Databases

Nr: All non-redundant GenBank CDS translations + RefSeq Proteins + PDB + 

SwissProt + PIR + PRF 

Refseq: RefSeq protein sequences from NCBI's Reference Sequence Project. 

Swissprot: Last major release of the SWISS-PROT protein sequence database 

(no updates). 

Pat: Proteins from the Patent division of GenPept. 

pdb : Sequences derived from the 3-dimensional structure from Brookhaven 

Protein Data Bank. 

Month: All new or revised GenBank CDS 

translation+PDB+SwissProt+PIR+PRF released in the last 30 days. 

env_nr: Protein sequences from environmental samples.

http://www.rcsb.org/pdb/
http://www.rcsb.org/pdb/
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On the BLAST result you find

1. References

2. Database

3. Query 
– the term that you asked.

4. A graphic display (coloured map) of the result 
– i.e. 15 BLASt hits on the query sequence. 

– Passing the mouse bar over the colour lists the 
sequence.

5. A hit list
– showing the name of sequences similar to your 

query, ranked by similarity.



1. Includes the Accession number e.g.  DQ198262
• The hyperlink takes you to  the database entry containing the 

sequence.

2. Followed by a description of the sequence that was 
picked up 

• check carefully before getting too excited !

3. SCORE in bits. 
• A measure of the statistical significance of the alignment. The 

better the score the better the alignment. Matches BELOW 50 
are unreliable.

4. E-Value. Expected value. 
• Measures the number of times you could have expected such 

a good match purely by chance. 

• A sequence with a  value close to 0 i.e. 0.00000000000001 is 
a nearly identical sequence. 

• One is realistically looking for E-values smaller than 0.0001 or 
10 -4.

Hit list contains sequences producing 

significant alignments



5. % identity.
– DNA: MORE than 75% identity is GOOD

– PROTEINS: MORE than 25% identity is GOOD

– Positives – fraction of residues that are similar (conserved).

– Gaps – introduced to compensate for deletions/insertions

– Space – no alignment

6. Length.
– How LONG are the two segments that have been aligned. A 

short sequence is not very significant.

7. ONE sequence is YOUR sequence
• i.e. query sequence. The other is the hit sequence.

SUMMARY.

A good alignment should contain not too many gaps and 
have a few sections of high similarity rather than one or 
two residues here and there.



E-value: Expect value

• Parameter that describes the number of hits one 
can "expect" to see by chance when searching a 
database of a particular size. 

• Describes the random background noise that 
exists for matches between sequences. 

• For example, an E-value of 1 assigned to a hit 
can be interpreted as meaning that in a 
database of the current size, one might expect to 
see one match with a similar score simply by 
chance. 

• The lower the E-value, or the closer it is to "0", 
the higher is the "significance" of the match.



However,

• It is important to note that searches with short 
sequences can be virtually identical and have 
relatively high E-value. 

• This is because the calculation of the E-value 
also takes into account the length of the query 
sequence. This is because shorter sequences 
have a high probability of occurring in the 
database purely by chance. 

• For more information, see the following tutorial.
– http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=handbo
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http://www.ncbi.nih.gov/BLAST/tutorial/Altschul-1.html

