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» Basic Local Alignment Search Tool
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T4 k% (Scoring Function)
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> BLFETT 53 T PR A 3 99

>+ 0% (Scoring Matrix)
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> 20011 4> (Gap Penalty)

>0 (Linear) & 15 (Affine)
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RT3 5EFE (Scoring Matrix)
»BLOSUM: BLOcks SUbstitution Matrix
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BRI %EFE (Scoring Matrix)

BLOSUM 80 BLOSUM 62 BLOSUM 45
FAM 1 FAM 120 PAM 250
Ltess divergent = > More divergent

PRIANFEFE: PAM250, BLOSUMG2
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»Needleman-Wunsch 1970
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REl X (Local Alignment)
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DP for Local alignment: Example

Find the optimal local alignment of AAG and AGC.

ERERE Use a li ity of d = -5
A 12 |7 |5 |7 se a linear gap penalty of d = -5.
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(Database Similarity Searching)
> RO 6 e A LS, i) 41 5 i
R4 FF AT e
> FHT1 7 B v e 21 55 28000 122 e 4 2 Ta) AR AR, RS
> B A1 B 45 R AT RE 2 R R Y
> JUHE PE Y 5 I 25 K R T RE 2 2 AN




AN [FE e EE R B o
N \/ﬁﬁ%)’# >
Hi U, %}@ EE
TER (exhaustive) . ke
A SoE EH =
b %3 (heuristic)
FASTA FH 25 eI

BLAST




TI,-. N~ I~

~ v ~~t ~ D A~ ~A DI ANOCT
ne oredt vieln bpenindg pLAS |
» 1970 - Needleman &Wunsch, global alignment
1978 - Dayhoff et al., PAM scoring matrix

1981 - Smith & Waterman, local algorithm

1985 - Lipman & Pearson, database search
1987 - Lipman & Pearson, FASTA

1990 - Altschul & Lipman, BLAST

1992 - Steven Henikoff & Jorja G Henikoff,
BLOSUM scoring matrix
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F30 Extending
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High-scoring Segment Pair (HSP)
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BLAST is

HER ®blast @per Google Trends




A AEBLAST
» NCBI - National Center for Biotechnology Information (US)
» EBI - European Bioinfromatics Institute (EU)
» TIGR - The Genome Institute (US)
» Sanger - Sanger Institute (UK)

» UK-CropNet - The UK Crop Plant Bioinformatics Network (UK)
» WU-BLAST - Washington University (US)

(From LuodC)



NCBI BLAST

» http://www.ncbi.nlm.nih.gov/blast/Blast.cqgi

) BLAST: Basic Local Alignment and Search Tool — Nozilla Firefox
It E fE D EE W BE G HE @ I8 @ FE oW

<:I - - @ ﬁ_l‘ 23 http:/fwww. nebi.ilm nib gov/blast/Blast. cgi |_| I>-] .-|

’ #F LB E,'. Bk & |_| Anmotate using pat. ..

<, BLAST
e

Home  Recent Results = Saved Strategies Help

+NCEI/ BLAST Home

News
BLAST finds regi of similarity bet biological seq es. more...
. Hew Gene Info in BLAST Results
Learn more about how to use the new BLAST design BL&5T resulte now contain information
from the NCBI gene databaze
2007-11-28 07:00:00
BLAST Assembled Genomes
More BLAST news...
Choose a species genome to search, or list all g ic BLAST datab
o Human o Oryza sativa o Gallus gallus
o Mouse o Bos taurus o Pan troglodytes Tip of the Day
o Rat o Danio rerio o Microbes
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera Using Genomic BLAST

Genomic BLAST pages are helpful becausze

Basic BLAST they allow the genomic context of a BLAST
search o be displayed inthe Map YWiereer,
Choose a BLAST program to run. For example, discontiguous

(cross-zpecies) MegaBLAST against the
human RefSeq transcript for albumin
[M_D00477) can be used to identify the
homolog in the rat genome.

. Search a nucleotide database using a nucleotide guery
leotide blast
fucteotice brast Algorthms: blastn, megablast, discontiguous megablast
. Search protein database using a protein guery

rotein blast Algorthms: blastp, psi-blast, phi-blast More tips...

blastx | Search protein database using a translated nucleotide query

bl Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide guery
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QUERY DATABASE
SEQUENCE L
Mucleic Acids
Nucleic Acid blastn
conceptual E '
protein
translations E C'f'"'c'_al:'*'ﬂl
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Froteina/Peptides
~ Peptide/Protein
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3 EEBLASTEIERE (EH)

Database

nr

month

swissprot
patents
yeast

E. coli
pdb
kabat

alu

Description

All non-redundant GenBank CDS
translations+PDB+SwissProt+PIR+PRF

All new or revised GenBank CDS translation+PDB+SwissProt+PIR
released in the last 30 days.

The last major release of the SWISS-PROT protein sequence database
(no updates). These are uploaded to our system when they are received
from EMBL.

Protein sequences derived from the Patent division of GenBank.

Yeast (Saccharomyces cerevisiae) protein sequences. This database is
not to be confused with a listing of all Yeast protein sequences. It is a
database of the protein translations of the Yeast complete genome.

E. coli (Escherichia coli) genomic CDS translations.

Sequences derived from the 3-dimensional structure Brookhaven
Protein Data Bank.

Kabat's database of sequences of immunological interest.

Translations of select Alu repeats from REPBASE, suitable for masking
Alu repeats from query sequences.
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Database

nr

month

dbest
dbsts

mouse ests

human ests

other ests

yeast

E. coli
pdb

kabat

patents

vector
mito

alu

gss

htgs

Description

All non-redundant GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS, GSS, or HTGS
sequences).

All new or revised GenBank+EMBL+DDBJ+PDB sequences released in the last 30 days.
Non-redundant database of GenBank+EMBL+DDBJ EST Divisions.
Non-redundant database of GenBank+EMBL+DDBJ STS Divisions.

The non-redundant Database of GenBank+EMBL+DDBJ EST Divisions limited to the organism mouse.

The Non-redundant Database of GenBank+EMBL+DDBJ EST Divisions limited to the organism human.

The non-redundant database of GenBank+EMBL+DDBJ EST Divisions all organisms except mouse
and human.

Yeast (Saccharomyces cerevisiae) genomic nucleotide sequences. Not a collection of all Yeast
nucelotides sequences, but the sequence fragments from the Yeast complete genome.

E. coli (Escherichia coli) genomic nucleotide sequences.

Sequences derived from the 3-dimensional structure of proteins.

Kabat's database of sequences of immunological interest. For more information
http://immuno.bme.nwu.edu/

Nucleotide sequences derived from the Patent division of GenBank.

Vector subset of GenBank(R), NCBI, (ftp://ncbi.nim.nih.gov/pub/blast/db/ directory).
Database of mitochondrial sequences (Rel. 1.0, July 1995).

Select Alu repeats from REPBASE, suitable for masking Alu repeats from query sequences. It is
available at ftp://ncbi.nlm.nih.gov/pub/imc/alu. See "Alu alert" by epd

Genome Survey Sequence, includes single-pass genomic data, exon-trapped sequences, and Alu PCR
sequences.

High Throughput Genomic Sequences.
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> FEALE T
> 557X 4 (conserved domains)
> B AL IHEFEHE  (graphical overview box)
> ULACAZ (matching list)
> LU AR (text discription of the

alignment)

»>BLASTH /244




LR X I (conserved domains)

Job Title: gi[2501594|sp|Q5T997[YS7T7_METJA PROTEIN MJOSTT

Putative conserved domains have been detected, click on the image below for detailed results.
L a5 1] 5 Lo 1:5 1zi Ly

o e s s s s e e s e e e e e e |
USP_L ike




K AL BIMEFERE (graphical overview box)

Query= gi|2501594|zp|057997|YST7_NETT4 PROTEIN MJOSTT
Lensth=162

Distribution of 111 Blast Hits on the Query Sequence

|Mouse-overto show defline and scores, click to show alignments |

Color key for alignment sceres
<40 40-50 50-80 80200 »=200

Query

0 30 60 30 120 150




Distance tree of results MEMW

JLEC%1Z (matching list)

Hequences producing significant aligmments: (Bits) Value
ref | NP 247556, 1] bvpothetical protein MJ0577 [Methanocaldococ. . _ 311 Ye—Hd
ref|YP 452265.LL universal stress protein family [Syntrophus ..-}] 124 2e—2T
ref|¥P 461513.LL universal stress protein family [Syntrophus ..-J| 115 He—25
ref|YP 0010478400 1| Usph demain protein [Methanoculleus maris. .. 112 be—24
ref|YP 462264.1L universal stress protein family [Syntrephus .. 111 1e—-23
ref |NF 142758, 1 lypothetical protein FHOSZE [Fyrococcus hori... 100 de—20
ref | IF 0201555{_Ll Uspd domain protein [Halerubrum lacusprofu. .. EE:E 2e—18
ref|YF SEEQSU.LL probable stress responcse protein [Hatronomor. .- 93, 6 de—18
enb |CATT1562.1 similar to conserved hypothetical protein [Ca...}| 22.4 He—18
emb |CATT1556. 1 similar te conserved hypothetical protein [Ca.. 91.3 2e-17
ref|YP BEE9EE3. 1 probable stress response protein [Haloguadra... 89, 7 BEe—17T
ref|¥P UUlESlETi_ll Usph domain protein [Cecbacter uraniumred...|| 28.6 le-16
ref |YP_£58083. L|| probable stress respense protein [Haloguadra. . 87. 4 GE—1h
ref | ZF GISEEEIZ_LL Uspd [Cecbacter sp. FRCO-32] »zh|EATE1929.1.. 86. 7 Be-15
ref|YP 331292.1L trobable stress response protein [Natronomor. . g6, 7 Se-16
ref|YP ISTESS.LL universal stress protein [Halearcula marismo. .. 88,9 Ye—-16
ref | NP ETQEBE.LL hypothetical protein FF1557 [Pyroceccus furi...]| 85.5 le—-15
ref|YP 00113055__ll Uspd demain preotein [Presthecochloris wih.. g8a.1 le—-15
ref|HP p1EE15. 1 universal stress protein [Methanosarcina ace... oo, 1 1e—15
ref|HP 247510, 1 hypothetical protein MJ0531 [Methanocaldococ...|| 85.1 1e—15
ref|YP_124555. 1)] universal stress protein [Haloarcula marisme...|| 84.7 2e—15
ref |NF ZTEIZB.LL lvpothetical protein MTH99: [Methanothermoba. .. g4. 3 Ze—1h
enb [CATT1525, 1[}| conserved hypethetical protein [Candidatus Ku...}| 840 Se—15
ref|HP EEIEQZ.LL universal stress protein family [Chlorobium ... oz, 4 He—15
ref|NP £13429, 1 Predicted ruclectide—binding protein related.. a2, 0 le-14
ref|¥P 13?2?1.1L universal stress protein [Halearcula marisme.. a2, 0 le-14

Score
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sCref | 0P 247596, 1] [ hypothetical protein
2R61]

5p|Q5?99?|?5?? METTA Tncharacterized protein MJOSTT

pdb | 1MTH| 4 E Chain &, Structure—EBased Assigmment Of The EBiochemical Function
0f Hypothetical Protein MJjO57Y: 4 Test Case Of Structural
Genomics

pdb | IMTH|E E Chain E, Structure—BEased Assigmment Of The Eiochemical Function
0f Hypethetical Pretein MJjO5TY: 4 Test Case Of Structural
renomics

gh|HHEBBEEB.1| E conserved hypothetical protein [Methanocaldococcous janmaschii
DS 266117
Length=162

==

GENE ID: 1451442 NT0577 | hypothetical protein
[Methanocaldococcus jamnaschii DSM 2661] (10 or fewer Publed links)

JO577 [Methanocaldococeus jarmaschii DSH

Score = 2311 bits (797), Expect = Be—R4, Method: Compositicnal matriz adjust.
Identities = 1682/1R2 (100%), Fositiwves = 162/162 (100%), Gaps = 0/1RZ {G%§

Luery 1 MoV EEILYPTDE ETAR AT KRVEAFETLEAREVILILHYIDEREIKERDIFSLLLGYEA  BD
NeVMYEEILYPTDR SETARTALKHVEAFETLEAREVILLHYIDERETEERDIFSLLLGVA
shijct 1 NeVMYEEILYPTDF SETARTAL KHVEAFETLEAREVILLHVIDEREIEERDIFSLLLGVA &0

tmery Bl GLNESVERFENELENELTEEAKNEMENIKEELEDVGFEVEDIIVVGIFHEEIVEIAEDEG 120
CLNESVEREFENELENELTER AKNEMEN IEEREL EDYGRFEVEDI IVVGIPHEEIVETARDEG
sbjct Bl GLNESVEEFENELENELTEEAENEMENIEEELEDVGFEVEDIIVVGIPHEEIVEIAERDEG 120

Guery 121 VDIIIMGEHGETNLEEILLGEVTENVIEESNEPVLYVVERENS 162
VDITIMGSHGETHLEEILLGEVTENY IKESNEPYLVVERENS
sbjct 121 VDITIMGSHGETNLEEILLGSVTENVIEESNEPYLVVERENS 162




BLAST#7 2%

Database: 411 non—redundant Genbank CDS translations+PDE+SwissProt+PIR+FPEF excluding
errvirormental samples frem WG5S projects
Fosted date: MNar 28, 2008 5:59 PN
Number of letters in database: -2, 118, 652, 06T
Number of sequences in database: B, 373, 249

Lambda K H

0, 313 0,134 0, 345
Gapped
Lambda K H

0. 267 0.0410 0. 140
Matriz: ELOSUMEZ
Gap Penalties: Existence: 11, Extensicn: 1
Number of Bequences: B3TaE4H
Number of Hits to DE: 51131832
Number of extensions: 2085059
Number of successful extensions: 12572
Number of sequences better than 100: 517
Humber of HSF' s better than 100 without gapping: 0
Number of HSF' = gapped: 12283
Humber of HSP' s successfully sapped: 572
Length of quersy: 162
Length of database: 2176315225
Length adjustment: 123
Effective length of query: 39
Effective length of database: 1392405595
Effective search space: 54303318322
Effective search space used: 54303518322
T: 11
& 40
¥l: 16 (7.2 bits)
¥2: 38 (14.6 bits)
¥3: B4 (24,7 bits)
S1: 42 (20.8 bits)
S2: B4 (29.3 bits)
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Megablast
nucleotide only

optimized for large batch searches

PSI-BLAST

constructs PSSMs automatically

searches protein database with PSSMs

RPS BLAST

searches a database of PSSMs

basis of conserved domain database

( From GaoG )



Some ways to be good
» Check data, whenever possible.
»  Carefulness is good.

»  Check the output, carefully

»  Extraordinary claims require extraordinary

evidence

» Use your mind.

» Tool is good, understanding tool is better.

(From GaoG)
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