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Topics to Cover

e Pattern searching
— PSI-BLAST

— PHI-BLAST
— Finding patterns

WIBR Bioinformatics Course, © Whitehead Institute, October 2003



PSI-BLAST

¢ Bosition Specific lterative 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.

e 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

Sequences producing significant alignments: (bits) Value

Se-65

Q57957 Y577 METJIA [Frotoi: MJGs77 ]
protein MJ0OS21

Be-1

agi P42257 Hypothetical protein yxiE precursor E5 be-11
ai P73475 Hypothetical protein =1rl23C0 55 3e-05

Hypothetical 1&6.1 kDa protein in... 54 2e-07

gi v3 [ Hypothetical protein s111388 | 51 8e-07

Unknown protein from 2D-page (Sp... 45 3e-06

Hypothetical protein MTHI1E4 4 de-06
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Hypothetical 14 protein in... 2e-0

2e-0

Stress response protein nhaX

Hypothetical protein

Hypothetical protein
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Hypothetical protein =1rll0l 15

[Run PSI-Blast iteration 2]
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PSI-BLAST - Iteration

J@ gi |250155%4 |2p | Q575857 |¥577 METJA Protein MJOS5T77Y 1582 de-49
JE gi|1177001 [sp |P4A2257 I‘I’}{IE BACSD Hypothetical protein yxiE precursor 160 le=39
J@ gi|250158] [sp|B74148 |¥YDEE SYNYZE Hypothetical protein =s111388 155 2e-1%
JE gi|25015%3 |sp 2575951 1¥531 METJA Hypothetical protein MJOE31 157 Te-3%
JE gi| 2501592 [5p |PVZ2B17|¥G54 SYNYZE Hypothetical protein s111654 145 2e-316
JE gi| 3334425 5p 0272221 ¥ES54 METTH Hypothetical protein MTH1154 137 Ge-31
J@ ollzb‘dl':‘_a_l:ﬂ: g50777 | ¥E54 METTM Hypothetical 1&.1 kDa protein in... 134 Be-32
JE gi| 2507517 [sp | P32177|UP12 ECCLI  Unknown protein from 2D-page {(Sp... 133 le=-131
JE gi|173124]1 [sp | Q10851 |YEOS MYCTH Hypothetical protein RUJBBEL; MTZ. .. 124 le-28
J@ gi|250158% [sp |B72745 | ¥EQL SYNYZE Hypothetical protein s1rl101 111 Se-25
J@ gi|117603]1 |sp|P45680|¥J1le COXEU Hypothetical protein CEULl1S%16 110 le-24
JE gi|25015985 | sp |PV4ABST | ¥YOAY THEAQ Hypothetical 14.6 kDa protein in... 108 de=24
J@ gil12231054 |sp|PBV132 |YFES SCHEPC Hypothetical protein Cle7.05 in... 107 le-213
JE gi| 33518627 |sp |CG07552 |NHAK BACST Stress response protein nhaX 953 Be-20
JE gi|2501590 [5p |P73475 | ¥C30 SYNYZE Hypothetical protein slrl23d 92 de-1%
@ gi 2507516 |sp | P3Y203|0P03 ECOLT  Unknown protein 2D 000B3L from 2... HE He-18
E gil1731252 |sp|Ql0BE2 | ¥J%6 MYCTU Hypothetical protein REv1S%%&e/MTZ0... B2 de-16
E gi|2507515 | 5p | P441 55 |¥YDAA HAETN Protein HI1426 35 le-07
E gi| 2507514 |5p |POZE0T | ¥DAA ECOLI  Protein ydal 52 de-07
g gi|1174913 | sp|P44880 |USFA HAETIH [Ur:iver:&al stress protein A homolog ] 47 le-05
E gi 28259581 |sp |BY1BS3 |¥N19 MYCTU Hypothetical protein Ev231%c/MTZ2... 41 TJe-04
E gi]17380539% | sp|P28242 [USPA ECOLT |Universal atress protelin A 40 0.002
g gi|l1175845 | sp |P46BEB | YECG ECOLI  Hypothetical protein yecG a0 0.003
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Amino

ac{is PSSM from PSI-BLAST
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Pattern Hit Initiated (PHI)-
BLAST

>HUMAN MSH2

MAVOQPKETLOLESAAEVGFVRFFOGMPEKPTTTVRLFDRGDFYTAHGEDALLAAREVFKTOQGVIKYMGPA
GAKNLQSVVLSKMNFESFVKDLLLVRQYRVEVYKNRAGNKASKENDWYLAYKASPGNLSQFEDILFGNND
MSASIGVVGVKMSAVDGQOROVGVGYVDSTIQRKLGLCEFPDNDQFSNLEALLIQIGPKECVLPGGETAGDM
GKLROITQRGGILITERKKADFSTKDIYQDLNRLLKGKKGEQMNSAVLPEMENQVAVSSLSAVIKFLELL
SDDSNFGOFELTTFDFSQYMKLDIAAVRALNLFQGSVEDTTGSQSLAALLNKCKTPOGORLVNOQWIKQPL
MDKNRIEERLNLVEAFVEDAELROTLOEDLLRRFPDLNRLAKKFOROAANLODCYRLYQGINQLPNVIQA
LEKHEGKHQKLLLAVFVTPLTDLRSDFSKFQEMIETTLDMDQVENHEFLVKPSFDPNLSELREIMNDLEK
KMOSTLISAARDLGLDPGKQIKLDSSAQFGYYFRVTCKEEKVLRNNKNFSTVDIQKNGVKFTNSKLTSLN
EEYTKNKTEYEEAQDAIVKEIVNISSGYVEPMQTLNDVLAQLDAVVSFAHVSNGAPVPYVRPAILEKGQG
RIILKASRHACVEVODETIAFIPNDVYFEKDKOMFHIITGPNMGGKSTYIRQTGVIVLMAQIGCFVPCESA
EVSIVDCILARVGAGDSQLKGVSTFMAEMLETASILRSATKDSLITIIDELGRGTSTYDGFGLAWAISEYI
ATKIGAFCMFATHFHELTALANQIPTVNNLHVTALTTEETLTML VCDQSFGIHVAELANFPKHV

FOQYTIGESQGYDIMEPAAKKCYLER ITQEFLSKVKOMPFTEMSEENITIKLKQ

DNA mismatch 'NEITSRIKVTT
repair proteins mutS
family signature
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PHI-BLAST

>qi 4099512 |gb|ARDOOS4T . 1] (UB7911) MutS homolog 2 [Arabidopsis thaliana]
Length = 117

Score = 136 bits (364), Expect = le-40
Identities = 88/117 (75%), Positiwves = 98/117 (83%)

Puery: 668 TGPNMGGEESTYIROTGVIVILMAQIGCFVPCESAEVEIVDCILARVGAGDSOLEGVETFHMA 727
TEPNMGEEET+IRY GVIVLMAQ+G FVPC+ A +5I DCI ARVGAGD QL+GVETFM

Sbijct: 1 TEPNHMGGERETEF IROVIVIVLMAOVGSFVEPCDEASTISTRDC T FARVGAGDCOLRGVETFHD o0

ATFDELITIDELGRGTETYDGFGLA
A ok ek

EMLETASIL+g AT ELITIDELGRGTETYDGFGLA
8bjet: 61 EMLETASILHEATDESLIIIDELGRGTSTYDGFGLA

LISEYTATEIGAFCHMFATHE Tg4

Puery: 72§ EMLETAEIL
pattern 743

LT E++ A +FATH+
LICEHLVOVERAPTLFATHY 117
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Pattern Searching

RRRRYYYY 4 purines followed by 4
pyrimidines
TATAA[1,0,0] TATAA, allowing 1 mismatch

pl=6...8 GAGA ~pl a hairpin with GAGA as the loop

pl=6...6 3..8 pl exact 6 character repeat
separated by up to 8

pl=6...6 3.8 pl[1,1,1] |allow one mismatch, deletion
and insertion
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Pattern Searching Programs

Patscan scan_for_matches patfile < inputfile

fllZZIlllC, EMBOSS programs; web and Unix

fuzzprot,
fuzztrans,
dreg
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Demo

e Readseq
 Entrez

e NCBI

e WU-BLAST?2

e FASTA

e Smith-Waterman
e BLAT

e PatScan
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