BLAST:
Basic Local Alignment Search Tool

BLAST: Basic Local Alignment Search Tool

BLAST extracts “words” from the query
seqguence to search for similar
sequences in the database
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Scoring Matrix (i.e. BLOSUM)
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Query word (W = 3)

Query: GSDFWQETRASFGCSLAALLNKCKTPQGQRLVNQWIKQPLMDKNRIEERLNLVEAFGCATSWPI

Neighborhood
words

PQG
PEG
PRG
PKG
PNG
PDG
PHG
PMG
PSG
POA
PON

Hit

18
15
14
14
13
13
13
13
13
12
12

Neighborhood
score threshold (T = 13)

Query: SLAALLNKCKTPQGQRLVNQWIKQPLMDKNRIEERLNLVEA

Subject: TLASVLDCTVTPMGSRMLKRWLHMPVRDTRVLLERQQTIGA

Identifies all word hits
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Query word (W = 3)

Query: GSDFWQETRASFGCSLAALLNKCKTPQGQRLVNQWIKQPLMDKNRIEERLNLVEAFGCATSWPI

PQG 18
PEG 15
Neighborhood PRG 14
words —| EKG
PNG 13
PDG 13
PHG 13

PMG 13 Neighborhood

PSG 13 _
PQA 12 score threshold (T = 13)

PON 12

Hit

Query: SLAALLNKCKTPQGQORLVNQWIKQPLMDKNRIEERLNLVEA
+LA++L+ TP G R++ +W+ P+ D + ER + A
Subject: TLASVLDCTVTPMGSRMLKRWLHMPVRDTRVLLERQQTIGA

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

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 identity are less significant
than long regions of moderate similarity

* E depends on the database size




BLAST Programs

Query Database

blastn Nucleotide Nucleotide

blastp Protein Protein

blastx Nucleotide Protein

tblastn Protein Translated

tblastx Nucleotide Translated

NCBI BLAST

:l BLAST

> ome | Recent Rests || Saved Strategies || Heip | i et

»NCBI/ BLAST Home
News

BLAST finds regions of similarity between biological sequences. more.
BLAST 2223 release

‘ [ Algning Multiple Proteln Sequences? Try the COBALT Multple Allgament Tool. G
e e et

appications is avalable.
Mon, 22 Mar 2010 15:00:00 EST

BLAST Assembled RefSeq Genomes
E) More BLAST news.
Choose a species genome to search, o list all genomic BLAST databases.

o Human o Oryza sativa o Gallus gallus
Mouse Bos taurus Pan troglodytes
o Mouse o Bos taurus o Pan troglodytes Tip ofthe Day
o Rat o Danio rerio o Microbes
Danio rerio Microbes 2 More tips.

o Arabidopsis thaliana Drosophila melanogaster Apis mellifera

Basic BLAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query

nucleotide blast
Algorithms: blastn, megablast, discontiguous megablast

Search protein database sing a protein query

protein blast
Algorithms: blastp, psi-blast, phi-blast

blastx ‘ Search protein database sing a translated nucleotide query
s | Seach anslted e gt i preen e

thlastx ‘ Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST
Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search for SNPs (snp)

Screen sequence for vector contamination (vecscreen)
Align two (or more) sequences using BLAST (bi2seq)
Search protein or nucleotide targets in PubChem BioAssay
Search SRA transcript and genomic libraries

Constraint Based Protein Multiple Alignment Tool
Needleman-Wunsch Global Sequence Alignment Tool
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nucleotide blast

protein blast

BLAST: Basic Local Alignment Search Tool

Basic BLAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query
Algorithms: blastp, psi-blast, phi-blast

blastx | Search protein database using a translated nucleotide query
tblastn | Search translated nucleotide database using a protein query

tblastx | Search translated nucleotide database using a translated nucleotide query

BLAST: Basic Local Alignment Search Tool

Nucleotide BLAST: Search nucleotide databases using a nucleotide query

<[> (& [+ S hupy/blastacbinim.nih.gov/slast. AST TV ¢ (@~ Google
< BLAST
=

Home | Recent Results | Saved Strategies || Help
»NCBU BLAST/ blastn suite

N Y e —

BLASTN programs search nucootids databases using a nucleotide query. moro... Reseloage  Bookmark

Enter Query Sequence pres “ e e
Enter accession number, gi, or FASTA sequence & Clear Query subrange &
AACCTAGAAAGCTCTAGAGAGAAAGAGAGAGACAGAGATGCAAGGTAMGAAGAAGATCT [ g ™|

TAGAGTCGGA |-
GCTAACAAGTTTCCGGAGAGGCAACCGATCGGAACTTCGGCTCAGAGTGACAAGGACTAC &| 1o

AAAGAGCCAC B
CACCTGCGCCGTTGTTCGAGCCCGGCGAGCTAGCTTCATGGTCCTTCTGGAGAGCTGGGA

Or, upload file o fle solctod ©

Job Title

Enter a descriptive tll for your BLAST search @
() Align two or more sequences &

Choose a

Choose Search Set

Database OHuman genomic + transcript OMouse genomic + transcript @ Others (n ef database
+ (Nucleotide collection (nr/nt) Je
Organism T
Eatt O Exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa wil be shown. @
Exclude 0 Models (XM/XP) CJ Uncultured/environmental sample sequences
Optional
Entrez Query
Optional

Enter an Entrez query to limit search ©

Program Selection

Optimize for @ Highly similar sequences (megablast)
O More dissimilar sequences (discontiguous megablast)
O Somewhat similar sequences (blastn)
Ghoose a BLAST algorithm @

Search database Nucleotide collection (nr/nt) using Megablast (Opt

(O Show results in a new window

Choose an E value (likelihood
that a similar match occurs by

¥ Algorithm parameters Note: Parameter values that diff

General Parameters .
Max target fvombs chance in the database used)
sequences Select the maximum number of aligned sequences to.
Short queries @ Automatically adjust parame

Expect threshold | o o
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BLAST output

< BLAST
> e

Recent Resuts || Saved Strategios | Ml
Eot g Fosuems Save Sewon Svatees  pFomating sptens _»Douriess
Nucleotide Sequence (988 letters)

Query 10 kij3391
ription None

Molecule type  nuckeic acid

Query Length 988

Other reports: >Search Summary [Taxenomy ceports] [Distance tree of resuls

v Graphic Summary

Database Name refseq_ms
‘Description NCEI Transcript Reference Sequences
Program BLASTN 2.2.24+ >Ctation

Distribution of 13 Blast Hits on the Query Sequence &

[Wouses ove o 500 e dstis. cick o sromaigomens ]

v Descriptions

— 1 uwcere B ce0 B oo B o i
Deseription Waxsor | Towiser | Evave | [ s
bidopsis 18); water cnanne 608 1808 99% 00 e
Arabidopsts 18); water channe ucl
Avabidopsislrata subsp. rata hypothetical pratein, mRNA [<]
MM 0010845971 rabidopsis 18); water channe: oG]
1 002676566 Avabidopsis lrata subsp. rata hypothetical prten, mRNA [<]
M 116 14); water channl (PIP1A)
MM 0010848541 abidopsis o
x4 0026893 Avabidopsis lyrata subsp. rata hypothetial praten, mRNA [<]
w1000 o 10 o
X 002268048, PREDICTED: Vits vinfera aquaporin-tike (PIP1;1), mRNA m
NM 001083972, 10) ucl
X1 0025268211 icinus communis Aquaparin PPL3, putaive, mRNA [<]

MIP famiy, PP subfamiy, mANA

Score: a measure of the
similarity between the query
and subject sequences

v Alignments
CSekct Al Get sslected seomences Distance e o esus

scxeeiin 150156 51 [ feohidopess chulions PIZIE (VD PIASHR IEVESANE INTRINSIC T3OTEIN
111 otee el (FLVIE) i, Soug e o
Lngecizis’

GINE ID: 815204 HI01S | PIEID (VIED VLA 1EISIANE INTRINSIC BROTEIN 15);
mteE St [bsdspss haliona] (Cver 10 Drkd 1inic)
Score = 108 bite (979), upect
Tatnseies = Saiisse (3551, Gops

e 1001

et i
Qery 1 ARCCTGRRRCTOT oo o TOAROTIRRGRROATGHTST 60
B
ey 01

i T
e ST
DS A
PO

T T
T T

Different BLAST servers

&l [+/e s amanand i &) (@ coosie

CASSAVA

Genome Database

Choose program to use and database to search:

Program (blastn %) Database (CassavaEsTs B}

Enter sequence below in FASTA format

000 Phytozome v5.0: Search

RIERE- X ¢] (@ Google

N
Set subsequence: From [ To (s _JL_sro JC_re _J)L_sover JC_rep JL_coec )
(Clear sequence ) (Seareh) | Keyword scarch | BLAST query @ || BLAT auery |

“results will open in new window

The query sequence s filtered for low complexity regions by default. Run BLAST s ong o)
Filter  Low complexity (0 Mask for lookup table only

Or load it from disk (Choose File ) no file selected

phytozofne

Expect (10 %) Matrix (BLOSUM62 %) CJ Perform ungapped alignment QUERY
‘Query Name (Optional)

Bl

Query Genetic Codes (blastx only) - Standard (1)

Query Sequence
Database Genetic Codes (tblast{nx] only) [ Standard (1) D

Frame shift penalty for blastx ( No OOF

Other advanced options: TARGET.
OMode consensus
o Graphical Overview  Alignment view [ Pairwise. o TYPE 5 organism proteome
p— — 0rgarism gerome
Descriptions (100 Alignments (50 %) Color schema (N color schema ) o —
arge Genome (Selecta genome f

“results will open in new window PARAMETERS
A ey Y ——)

Ouput Format (aapoedagnmens )
Comparson Matr (SLOSUEE %)
Wors Lengin (W Value) (eRHETE) et
Expect(£) Threshold

#0f Alignments To Show (25 T%

1 for BLASTN, 3 for al others

Filter Options ~ &On
o

©2010 Uriversty of Calffomia Regents. All ights resarved
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Terminal — bash — 92x22

bash

Local B LAST prabinowicz|t-osx-2:~ prabinowicz$ legacy.blast.pl blastall ~i query -d nr -o blast.out| C
M > - S

|nsta"at|on Terminal — bash — 98x51

bash |
BLASTX 2.2.9 [May-81-2084] L]

Reference: Altschul, Stephen F., Thonas L. Madden, Alejandro A. Schaffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997),
“Gapped BLAST and PSI-BLAST: a new generation of protein database search
prograns”, MNucleic Acids Res. 25:3389-3402.

Query= GSLABGLTF
(863 letters)

Database: Plants.aa
54,420 sequences; 17,454,778 total letters

Searching
Score
Sequences producing significant alignments: (bits) value
CAA43646 P-glycoprotein [Arabidopsis thaliana].; gene= atpapl; 161 5e-80
At2g36916 nultidrug resistance P-glycoprotein (pgpl); protein Wl 16 e
521957 P-glycoprotein pgpl - Arabidopsis thaliana. 161 5e-80
AAD18836 P-glycoprotein [Solanun tuberosun].; genes= pndrl; note=... 162 8e-80
CAK71277 P-glycoprotein-2 [Arabidopsis thaliana].; gene= pap2 154 3e-77
CAA43646 P-glycoprotein [Arabidopsis thaliana].; gene= atpgpd;
note= honologous to mammaliaon mdr gene,contains
ATP-binding cassette
Length = 1286
Score = 161 bits (487), Expect(2) = 5e-80
Identities = 82/168 (51%), Positives = 187/168 (66%)
Frane = 2
Query: 862 LSIVEGRVDLOY SIPAKKCVA IERFY 683
L ¥ G V+L++Y FSYPSRPD+K+  F LS+PA K +A+ SLIERFY
Sbict: 361 LDSVTGLVELY YPSRPDVKILNNFCLSVPAGKTIAL LIERFY 420

Query: 682 DPSSGNISVQSYDYITH*SDFLLSGRILVDGHDIRTLDLKYLRSQIGLYNGEPALFATTT 503
+4L4D6 De+TL L+WLR QIGLVSQEPALFAT+I
--QVLLDGQDLKTLKLRYLRQQIGLYSQEPALFATST 468

Sbjct: 421 DPNSG---

Query: 562 RMNILVGKPSATREEIEDAAKMNAHSF!SQLPDEVETQV 383
+ EIE+AA+ ANAHSFT +LPDG++TQY
Sbjct: 461 KEN!LLERPDADQ\/E[EEAARVANAHSF!lKLPDDFDTu\f 560

Score = 155 bits (392), Expect(2) = 5e-28 X
Identities = 75/189 (68%), Positives = 94/109 (86%) v
Frame = -1

Position Specific Iterated BLAST (PSI-BLAST)

e First runs standard protein
BLAST

»NCBUBL BLASTP prog . more L.
e Construct a position-
Enter Query Sequence onstruct a positon
Enter accession number, gi, or FASTA sequence & Clear Query subrange &

[FLLLLLCAPLEL TROQVKATHFLPVD

T E specific scoring matrix

L
e (PSSM) with all matching
Or, upload file ]— Browse... | @
Job Title fprotein sequence 961 aa sequences

|

Enter a descriptivs tils for your BLAST search @

Choose Search Set

P e |terate search using the
g;?;::fm € Any € Human € Athafiana € Mouse € Custom PSSM as query Unﬁl no

ch only sequences flom selected organism @

Entrez Query I

new sequences are found

Program Selection

Alg € blastp (protein-protein BLAST) ° F 1 d H 'I 'ti b t
@ PSLBLAST (Position-Specific lterated BLAST) I n SI m I a rl es e Wee n
€ PHLBLAST (Patter Hi Iniiated BLAST)

distantly related proteins

(UBLAST ) | search database nr using PSI-BLAST (Por

[ Show results in a new window

ion-Specific lterated BLAST)

» Algorithm parameters
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Gribskov et al.

BLAST against the SRA

BLAST : Search : Sequence Read Archive : NCBI/NLM/NIH

Q)

seavy v ) (P ncbisra

search_blast&m.

show&f=

" http: / /www.ncbi.nlm.nih.gov/Traces/sra/sra.cgizcmd.

BLAST : Search : Sequence Read Ar.

Documentation

Iln: Sequence Read Archive

BLAST [=)ierd

Sequence/Name

Search SRA sequences using BLAST

Search transcripts
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