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Topics to Cover

• Pattern searching
– PSI-BLAST
– PHI-BLAST
– Finding patterns
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PSI-BLAST
• Position Specific Iterative BLAST uses a profile  (or position

specific scoring matrix, PSSM) that is constructed (automatically)
from a multiple alignment of the highest scoring hits in an initial
BLAST search.

• The PSSM is generated by calculating position-specific scores for each
position in the alignment. Highly conserved positions receive high
scores and weakly conserved positions receive scores near zero.

• The profile is used to perform a second (etc.) BLAST search and the
results of each "iteration" is used to refine the profile. This iterative
searching strategy results in increased sensitivity.
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Start with a BLASTP search



5WIBR Bioinformatics Course, ©  Whitehead Institute, October 2003

PSI-BLAST - Iteration 1
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PSSM from PSI-BLAST

POSITIONS

    A  R  N  D  C  Q  E  G  H  I  L  K  M  F  P  S  T  W  Y  V

1   0  2  3  2  4  1  1  4  3  0  3  3  7  3  3  2  1  0  1  2

2   6  0  3  3  5  4  0  3  2  5  0  1  2  2  4  1  3  2  4  2

3   4  3  0  3  3  1  3  2  4  2  3  2  5  0  1  2  1  0  5  7

4   3  2  3  2  4  9  3  3  5  4  0  3  2  5  1  2  2  4  1  2

5   0  1  2  2  4  1  6  3  3  1  3  2  0  4  8  3  1  0  3  0

6   4  3  2 …

• …

• …

N

Amino
acids
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Pattern Hit Initiated (PHI)-
BLAST

>HUMAN MSH2

MAVQPKETLQLESAAEVGFVRFFQGMPEKPTTTVRLFDRGDFYTAHGEDALLAAREVFKTQGVIKYMGPA
GAKNLQSVVLSKMNFESFVKDLLLVRQYRVEVYKNRAGNKASKENDWYLAYKASPGNLSQFEDILFGNND
MSASIGVVGVKMSAVDGQRQVGVGYVDSIQRKLGLCEFPDNDQFSNLEALLIQIGPKECVLPGGETAGDM
GKLRQIIQRGGILITERKKADFSTKDIYQDLNRLLKGKKGEQMNSAVLPEMENQVAVSSLSAVIKFLELL
SDDSNFGQFELTTFDFSQYMKLDIAAVRALNLFQGSVEDTTGSQSLAALLNKCKTPQGQRLVNQWIKQPL
MDKNRIEERLNLVEAFVEDAELRQTLQEDLLRRFPDLNRLAKKFQRQAANLQDCYRLYQGINQLPNVIQA
LEKHEGKHQKLLLAVFVTPLTDLRSDFSKFQEMIETTLDMDQVENHEFLVKPSFDPNLSELREIMNDLEK
KMQSTLISAARDLGLDPGKQIKLDSSAQFGYYFRVTCKEEKVLRNNKNFSTVDIQKNGVKFTNSKLTSLN
EEYTKNKTEYEEAQDAIVKEIVNISSGYVEPMQTLNDVLAQLDAVVSFAHVSNGAPVPYVRPAILEKGQG
RIILKASRHACVEVQDEIAFIPNDVYFEKDKQMFHIITGPNMGGKSTYIRQTGVIVLMAQIGCFVPCESA
EVSIVDCILARVGAGDSQLKGVSTFMAEMLETASILRSATKDSLIIIDELGRGTSTYDGFGLAWAISEYI
ATKIGAFCMFATHFHELTALANQIPTVNNLHVTALTTEETLTMLYQVKKGVCDQSFGIHVAELANFPKHV
IECAKQKALELEEFQYIGESQGYDIMEPAAKKCYLEREQGEKIIQEFLSKVKQMPFTEMSEENITIKLKQ
LKAEVIAKNNSFVNEIISRIKVTTDNA mismatch

repair proteins mutS
family signature
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PHI-BLAST
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Pattern Searching

allow one mismatch, deletion
and insertion

p1=6...6 3..8 p1[1,1,1]

exact 6 character repeat
separated by up to 8

p1=6...6 3...8 p1

a hairpin with GAGA as the loopp1=6...8 GAGA ~p1

TATAA, allowing 1 mismatchTATAA[1,0,0]

4 purines followed by 4
pyrimidines

RRRRYYYY
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Pattern Searching Programs

EMBOSS programs; web and Unixfuzznuc,
fuzzprot,
fuzztrans,
dreg

scan_for_matches patfile < inputfilePatscan
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Demo
• Readseq
• Entrez
• NCBI
• WU-BLAST2
• FASTA
• Smith-Waterman
• BLAT
• PatScan


