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Reading BLAST Output

!Graphic Display

• Overview of the alignments

! Hit List

• Gives the score of each match

! Alignments

• Details of each alignment



The Graphic Display

! The Horizontal Axis (0-700)

corresponds to your protein (query)

! Color codes indicate that match’s

quality
• Red: very good

• Green: acceptable

• Black: bad

! Thin lines join independent matches

on the same sequence

The Hit List

! Sequence accession number
• Depends on the database

! Description
• Taken from the database

! Bit score
• High bit score = good match

! E-Value
• Low E-value = good match

! Links
• Genome

• Uniref, database of transcripts



The E-Values

! E-value means expectation value

! The E-value is the measure most commonly used for estimating sequence similarity

!  How many times is a match at least as good expected to happen by chance ?

• This estimate is based on the similarity measure

! If a match is highly unexpected, it probably results from something other than chance

• Common origin is the most likely explanation

• This is how homology is inferred

Which Value for Your 
E-Values ?

! Low E-value " good hit

•   1     =  bad e-Value

• 10-3  =  borderline E-value

• 10-4  =  OK E-value

• 10-8  =  good E-value

• 10-10 =  very good E-value

! E-values lower than 10-8  indicate homology pretty confidently

! E-values lower than 10-6  indicate possible homology

! E-values higher than 10-4 require extra evidence to support homology



Why Use E-Values? 

! E-values make it possible to compare alignment of different lengths

! E-values are used by most sequence comparison programs

• PSI-BLAST

• Domain Search

• FASTA

! E-values always have the same meaning

• You can compare the output of different programs

• However, be careful - strictly speaking an E-value depends on the database

     that is searched (its composition - because this influences the chance of finding

similar-looking sequences to your query at random, i.e. in a non-homologous sequence)

The Alignments

! Look for clusters of identity

! Gray residues are low-

complexity regions

! Grayed-out regions have been

removed from your sequence to

avoid false hits



BLASTing DNA Sequences

! The BLAST program you need depends on your DNA sequence

• Coding DNA

• Non Coding DNA

! BLASTing DNA sequences is less accurate than BLASTing protein

sequences

! If your sequence is coding, blastx and tblastx will translate it for you on

its 6 possible reading frames

BLASTing DNA Sequences



Asking the Right Question 
with BLAST

Some Reasons for Changing
 the Default Parameters



PSI-BLAST

! PSI-BLAST is Position-Specific Iterated BLAST

• More sensitive than BLAST: finds matches BLAST would not find

• More specific than BLAST: reports fewer false matches

• A bit slower than BLAST

! PSI-BLAST finds remote homologues

• Will let you identify very distant members of your protein family

! PSI-BLAST uses the results of each iteration to increase its specificity

PSI-BLAST Iterations

! PSI-BLAST uses the best results of the

first iteration to build a profile (PSSM)

! PSI-BLAST uses the profile to re-scan

the database

! PSI-BLAST keeps re-scanning until it

stops finding new matches



Some Tips for Using PSI-BLAST

! If your protein is multi-domain, search one domain at a time

! PSI-BLAST is slower than normal BLAST because of the

iterations

! You can feed PSI-BLAST with your own PSSM

• Use the NCBI server for this purpose

Going Farther

! Each BLAST online server is unique

! Shop around to find the right database

! If you need to look for exact matches between a sequence and a genome use BLAT

• No it’s not a typo

• You can find it at genome.ucsc.edu

! If you want something more accurate than BLAST, use Smith and Waterman

• It’s also slower than BLAST

• You can find it at  www-btls.jst.go.jp


