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BLAST:	
  
Basic	
  Local	
  Alignment	
  Search	
  Tool	
  

BLAST	
  extracts	
  “words”	
  from	
  the	
  query	
  
sequence	
  to	
  search	
  for	
  similar	
  
sequences	
  in	
  the	
  database	
  

BLAST:	
  Basic	
  Local	
  Alignment	
  Search	
  Tool	
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     A  R  N  D  C  Q  E  G  H  I  L  K  M  F  P  S  T  W  Y  V!
 A   2 !
 R  -2  6 !
 N   0  0  2 !
 D   0 -1  2  4 !
 C  -2 -4 -4 -5 12 !
 Q   0  1  1  2 -5  4 !
 E   0 -1  1  3 -5  2  4 !
 G   1 -3  0  1 -3 -1  0  5 !
 H  -1  2  2  1 -3  3  1 -2  6 !
 I  -1 -2 -2 -2 -2 -2 -2 -3 -2  5 !
 L  -2 -3 -3 -4 -6 -2 -3 -4 -2  2  6!
 K  -1  3  1  0 -5  1  0 -2  0 -2 -3  5!
 M  -1  0 -2 -3 -5 -1 -2 -3 -2  2  4  0  6!
 F  -4 -4 -4 -6 -4 -5 -5 -5 -2  1  2 -5  0  9!
 P   1  0 -1 -1 -3  0 -1 -1  0 -2 -3 -1 -2 -5  6!
 S   1  0  1  0  0 -1  0  1 -1 -1 -3  0 -2 -3  1  2!
 T   1 -1  0  0 -2 -1  0  0 -1  0 -2  0 -1 -3  0  1  3 !
 W  -6  2 -4 -7 -8 -5 -7 -7 -3 -5 -2 -3 -4  0 -6 -2 -5 17 !
 Y  -3 -4 -2 -4  0 -4 -4 -5  0 -1 -1 -4 -2  7 -5 -3 -3  0 10 !
 V   0 -2 -2 -2 -2 -2 -2 -1 -2  4  2 -2  2 -1 -1 -1  0 -6 -2  4 !

Scoring	
  Matrix	
  (i.e.	
  BLOSUM)	
  

Query word (W = 3) 

Query:	
  GSDFWQETRASFGCSLAALLNKCKTPQGQRLVNQWIKQPLMDKNRIEERLNLVEAFGCATSWPI	
  

Query:	
    SLAALLNKCKTPQGQRLVNQWIKQPLMDKNRIEERLNLVEA 

Subject:	
    TLASVLDCTVTPMGSRMLKRWLHMPVRDTRVLLERQQTIGA	
  

PQG 18 
PEG 15 
PRG 14 
PKG 14 
PNG 13 
PDG 13 
PHG 13 
PMG 13 
PSG 13 
PQA 12 
PQN 12 
… 

Neighborhood 
score threshold (T = 13) 

Neighborhood 
words 

Hit 

Identifies all word hits 
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Query word (W = 3) 

Query:	
  GSDFWQETRASFGCSLAALLNKCKTPQGQRLVNQWIKQPLMDKNRIEERLNLVEAFGCATSWPI	
  

Query:!

Subject:!

PQG 18 
PEG 15 
PRG 14 
PKG 14 
PNG 13 
PDG 13 
PHG 13 
PMG 13 
PSG 13 
PQA 12 
PQN 12 
… 

Neighborhood 
score threshold (T = 13) 

Neighborhood 
words 

Hit 

BLAST extends the hit and returns highest-scoring 
segment pairs (HSP) 

SLAALLNKCKTPQGQRLVNQWIKQPLMDKNRIEERLNLVEA!
+LA++L+   TP G R++ +W+  P+ D   + ER   + A!
TLASVLDCTVTPMGSRMLKRWLHMPVRDTRVLLERQQTIGA!

E-­‐values	
  
•  E=10	
  means	
  10	
  similar	
  matches	
  are	
  expected	
  by	
  
chance	
  

•  Lower	
  values	
  mean	
  more	
  stringent	
  results	
  

•  Default	
  is	
  typically	
  10	
  
•  E	
  <	
  0.05	
  is	
  significant,	
  but	
  higher	
  stringency	
  is	
  
usually	
  required	
  

•  Short	
  regions	
  of	
  high	
  idenNty	
  are	
  less	
  significant	
  
than	
  long	
  regions	
  of	
  moderate	
  similarity	
  

•  E	
  depends	
  on	
  the	
  database	
  size	
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BLAST	
  Programs	
  

Query Database 

blastn Nucleotide Nucleotide 

blastp Protein Protein 

blastx Nucleotide Protein 

tblastn Protein Translated 

tblastx Nucleotide Translated 

NCBI	
  BLAST	
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BLAST:	
  Basic	
  Local	
  Alignment	
  Search	
  Tool	
  

BLAST:	
  Basic	
  Local	
  Alignment	
  Search	
  Tool	
  

Choose	
  an	
  E	
  value	
  (likelihood	
  
that	
  a	
  similar	
  match	
  occurs	
  by	
  
chance	
  in	
  the	
  database	
  used)	
  

Choose	
  a	
  
database	
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BLAST	
  output	
  

Score:	
  a	
  measure	
  of	
  the	
  
similarity	
  between	
  the	
  query	
  

and	
  subject	
  sequences	
  	
  	
  

Different	
  BLAST	
  servers	
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Local	
  BLAST	
  
installaCon	
  

PosiCon	
  Specific	
  Iterated	
  BLAST	
  (PSI-­‐BLAST)	
  

•  First	
  runs	
  standard	
  protein	
  
BLAST	
  

•  Construct	
  a	
  posiNon-­‐
specific	
  scoring	
  matrix	
  
(PSSM)	
  with	
  all	
  matching	
  
sequences	
  

•  Iterate	
  search	
  using	
  the	
  
PSSM	
  as	
  query	
  unNl	
  no	
  
new	
  sequences	
  are	
  found	
  

•  Find	
  similariNes	
  between	
  
distantly	
  related	
  proteins	
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PSSM	
  

BLAST	
  against	
  the	
  SRA	
  


