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Topics to Cover

— PHI-BLAST
— Finding patterns
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PSI-BLAST

rom a multiple alignment of the highest scoring hits 1n an initia
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

Sequences with E-value BETTER than threshold

Sequences producing significant alignments:

B ® gi25015941sp108T 7 CBrotein MEgsTT i

[ E gi| 2501553 |=sp| 057551 1%¥531 METJA Hypothetical protein MJOS531 15 de-14
HEW g gi 1177001 |sp|P42307 | ¥HIE BACSU Hypothetical protein yxiE precursor 65 fe-11
(e E gi| 2501550 sp| PT34T5|¥C30 SY¥YNY3 Hypothetical protein =1rl1230 ] le-05
hEW E gi|2501556|2p|Q50777|¥E54 METTM Hypothetical 16.1 kDa protein in... 54 2e-07
e  ® gij2501591 spipT4148 8 Hyperhetigal protein SI1T3Ed ] 51 8e-07
(e E gi|2507517|ep|P301TT|0P1Z ECOLI  Unknown protein from 2D-page (Ep... _45 3e-06
b E gi|3334495|sp| 037333 |¥ESd METTH Hypothetical protein MTH1154 _45 de-06
tEd E gil1176031|=p|P45680] ¥ J16 COXBU Hypothetical protein CEULS1E _44 le-04
HEW E gi|2501502 |sp|PT2B1T|¥E54 SYNYI Hypothetical protein 2111654 _44 le-04
HEW g gi|2501585|sp|P748587]|YOAI THEAD 14d.6 kDa protein in _44 2e-04
(e E gi|33518627|=p|007552 |[NHAY BACSU [ : QL na X _44 2e-04
4 M i11253105415p1P87132 1 YFKS SCHPO Hypothetical protein CI67.05 in... _41  0.001
(= E gi|173124]1|=sp|Q10851 | ¥YKOS MYCTU Hypothetical protein Rv2005c/MT2... 40 0.003
(e E gi|2501580|=p|P72745] YEO1 SYNY3 Hypothetical protein slrll0l 5 0.005

[Run PSl-Blast iteration 2]
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PSI-BLAST - Iterationl

gi|2501554 |sp|057997|¥577 METJA Protein MJ0O577

gl 1177001 |sp|F42287 |¥XIE BACSU Hypothetical protein yxiE precursor

gi|250158] |sp|PY74148 |¥YDEE SYWNY3 Hypothetical protein s111388

gi|2501583 |sp | 57851 |¥531 METJA Hypothetical protein MJ0531

gl 2501582 |sp|BY2B17 |¥GE54 SYWNYR Hypothetical protein =s111654

gi 3334425 |sp 027222 |¥ES4 METTH Hypothetical protein MTH1154

gi|250155%6 | sp | Q50777 |¥BES54 METTM Hypothetical 16.1 kDa protein in...

gi 2507517 |sp|F35177|UFL12 ECOLI Unknown protein from ZD-page (Sp...

gi|173124]1 |sp|Q10B5] |¥KOS MYCTU Hypothetical protein Rv2005c/MTZ2. ..

gi| 2501589 |sp|PY2745|¥EO1l SYNY3 Hypothetical protein s1r1101

gi|117603]1 |sp|P45680 |¥J1e COXED Hypothetical protein CEUl1S%1é

gl |2501585 | sp | BEY4B87 |¥oA3 THEAQ Hypothetical 14.6 kDa protein in...

gi|12231054 |sp|PBT7132 |YFES SCHPO Hypothetical protein C167.05 in...

gi|33518627 |sp 007552 |NHAX BACSD Stress response protein nhaX

gl 2501580 | sp | BY73475|¥C30 SYNYR Hypothetical protein slrl23l

gi 2507516 |sp|P37503|UP03 ECOLI  Unknown protein 20 000B3L from 2...

gil1731252 |sp|Ql0BE2 | ¥J%6 MYCTD Hypothetical protein REv1S%%&e/MTZ0...

gi|2507515|sp|P44155 | YDARA HAETIN Protein HI1426

gi|2507514 | s |P03B07 |YDAA ECOLT Protein ydal

gi|11745813 |sp |FP448B0 |USEA HAEIN

gi|2B2958]1 |sp|B718%3 | YN1S MYCTO

gi|17380539 |sp|P28B242 |USPA ECOLI

gi|1175845|sp|P4688E |YECG ECCLTI Hypothetical protein yecG
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PSSM from PSI-BLAST

3 4 3

4 3 2

5 0 1

6 4 3

N
POSITIONS
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Pattern Hit Initiated (PHI)-
BLAST

MSASIGVVGVKMSAVDGOROVGVGYVDSIQRKLGLCEFPDNDQF SNLEALLIQIGPKECVLPGGETAGDM
GKLROITQRGGILITERKKADFSTKDIYQODLNRLLKGKKGEQMNSAVLPEMENQVAVSSLSAVIKFLELL
SDDSNFGOFELTTFDFSQYMKLDIAAVRALNLFQGSVEDTTGSQSLAALLNKCKTPOGORLVNQWIKQPL
MDKNRIEERLNLVEAFVEDAELROQTLOQEDLLRRFPDLNRLAKKFOROAANLODCYRLYQGINQLPNVIQA
LEKHEGKHQKLLLAVFVTPLTDLRSDFSKFQEMIETTLDMDQVENHEFLVKPSFDPNLSELREIMNDLEK
KMOSTLISAARDLGLDPGKQIKLDSSAQFGYYFRVTCKEEKVLRNNKNFSTVDIQKNGVKFTNSKLTSLN
EEYTKNKTEYEEAQDAIVKEIVNISSGYVEPMOTLNDVLAQLDAVVSFAHVSNGAPVPYVRPAILEKGQOG
RIILKASRHACVEVODEIAFIPNDVYFEKDKOMFHIITGPNMGGKSTYIRQTGVIVLMAQIGCFVPCESA
EVSIVDCILARVGAGDSQLKGVSTFMAEMLETASILRSATKDSLIIIDELGRGTSTYDGFGLAWAISEYT
ATKIGAFCMFATHFHELTALANQIPTVNNLHVTALTTEETLTML VCDOQSFGIHVAELANFPKHV
FOYIGESQGYDIMEPAAKKCYLER ITQEFLSKVKOMPFTEMSEENITIKLKQ
'NEIISRIKVTT
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PHI-BLAST

=i 4099512 |gb|ARDOOG4T . 1| (UB7911) MutS homolog 2 [Arabidopsis thaliana]
Length = 117

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

Puery: 668 TGPNMGGEESTYIROTGVIVILMAQIGCFVPCESAEVEIVDCILARVGAGDSOLEGVETFHMA 727
TEPNMGEEET+IRD GVIVLMAQ+G FVPC+ A +5I DCI ARVGAGD QL+GVETFM
Sbijct: 1 TEPNHMGGERETF IROVAVIVLMAOVGSFVPCDEASI STRDC T FARVGAGDCOLRGVETFHD o0

Query: 728 EMLETASILIR 3ATEDSLITIDELGRGTSTYDGFGLAR AISEYIATEKIGAFCHMFATHE 784
pattern 743 A o ko ek

EMLETASIL+ AT GSLITIDELGRGTSTYDGFGLAF 1I E++ A +FaATH+
8bjet: 61 EMLETASILE ;ATDESLIIIDELGRGTSTYDGFGLAF AICEHLVOVEKRAPTLFATHY 117
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Pattern Searching

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

fuzznuc, EMBOSS programs; web and Unix

fuzzprot,
fuzztrans,
dreg
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e NCBI

e WU-BLAST?2

e FASTA

e Smith-Waterman
e BLAT

e PatScan
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