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URLs for Sequence Analysis

l BLAST WebSite

l BLAST FTP Site

l FASTA at EBI

l FASTA FTP site

l Sequence Retrieval System (SRS) at EBI

l Sequence Search Site

2 http://www.ncbi.nlm.nih.gov/BLAST/2 http://www.ncbi.nlm.nih.gov/BLAST/

2 ftp://ncbi.nlm.nih.gov/blast/2 ftp://ncbi.nlm.nih.gov/blast/

2 http://www2.ebi.ac.uk/fasta3/2 http://www2.ebi.ac.uk/fasta3/

2 ftp://ftp.virginia.edu/pub/fasta2 ftp://ftp.virginia.edu/pub/fasta

2 http://srs.ebi.ac.uk/2 http://srs.ebi.ac.uk/

2 http://sss.berkeley.edu/2 http://sss.berkeley.edu/

http://www.ncbi.nlm.nih.gov/BLAST/
http://www.ncbi.nlm.nih.gov/BLAST/
ftp://ncbi.nlm.nih.gov/blast/
ftp://ncbi.nlm.nih.gov/blast/
http://www2.ebi.ac.uk/fasta3/
http://www2.ebi.ac.uk/fasta3/
ftp://ftp.virginia.edu/pub/fasta
ftp://ftp.virginia.edu/pub/fasta
http://srs.ebi.ac.uk/
http://srs.ebi.ac.uk/
http://sss.berkeley.edu/
http://sss.berkeley.edu/
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WebSite Infos  - The 
Sequence Retrieval 
System –
Permanent Session: If 
you want to return to 
your session from time 
to time, if you think you 
may need to move work 
from one session to 
another, if you want a 
record of all your 
sessions in one place
and the ability to recall 
any of your previous 
sessions or begin new 
sessions, permanent 
sessions are the way to 
go. 
Temporary Session: 
Use temporary sessions 
for simple lookups, for 
example, looking up 
something once in a 
while or to run an 
occasional Blast 
search.

WebSite Infos  - The 
Sequence Retrieval 
System –
Permanent Session: If 
you want to return to 
your session from time 
to time, if you think you 
may need to move work 
from one session to 
another, if you want a 
record of all your 
sessions in one place
and the ability to recall 
any of your previous 
sessions or begin new 
sessions, permanent 
sessions are the way to 
go. 
Temporary Session: 
Use temporary sessions 
for simple lookups, for 
example, looking up 
something once in a 
while or to run an 
occasional Blast 
search.

Searching for a Sequence

2 http://srs.ebi.ac.uk/2 http://srs.ebi.ac.uk/

http://srs.ebi.ac.uk/
http://srs.ebi.ac.uk/
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Search Paramaters – Select DataBase(s)

Select one or several 
DataBases
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Search Parameters – Define Search Item

Search Information
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From the Hit it is only a Click to the DataBase File
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Sequence Retrieval is easy with the Accession Number
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Blast

l BLAST, or Basic Local Alignment Search Tool, uses the 
method of Altschul et al. (J. Mol. Biol. 215: 403-410 (1990)) to 
search for similarities between a query sequence and all the 
sequences in a database.

l BLAST is a statistically driven search method that finds 
regions of similarity between your query and database 
sequences and produces gapped alignments of these regions. 
Within these aligned regions, the sum of the scoring matrix 
values of their constituent symbol pairs is higher than some 
level that you would expect to occur by chance alone.

�Reference�Reference
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From here you can start a Blast... 

Starting a BLAST Search
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The Blast Suite of Homology Search Programs

l The four programs perform the following tasks:
è blastp compares an amino acid sequence against a protein database
è blastn compares a nucleotide sequence against a nucleotide database
è blastx compares the six-frame conceptual translation products of a nucleotide 

sequence (both strands) against a protein database
è tblastn compares a protein sequence against a nucleotide database dynamically 

translated in all six reading frames (both strands)
è tblastx compares the six-frame conceptual translation products of a nucleotide 

sequence (both strands) against a nucleotide database dynamically translated in all 
six reading frames (both strands)



Klaus P. Schaefer - Bioinformatics and Drug Research - biv103  - 26 May 2003 11

Sequence Searching and Analysis  I

Where do you want to Blast today?
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A BlastP Result
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Nucleotide Sequence Databases available for Blast  I
l nr 

è All Non-redundant GenBank+EMBL+DDBJ+PDB sequences (but no EST, 
STS, GSS, or phase 0, 1 or 2 HTGS sequences) 

l month 
è All new or revised GenBank+EMBL+DDBJ+PDB sequences released in the

last 30 days. 
l dbest 

è Non-redundant Database of GenBank+EMBL+DDBJ EST Divisions 
l dbsts 

è Non-redundant Database of GenBank+EMBL+DDBJ STS Divisions 
l htgs 

è htgs unfinished High Throughput Genomic Sequences: phases 0, 1 and 2 
(finished, phase 3 HTG sequences are in nr) 

l Drosophila genome 
è Drosophila genome provided by Celera and Berkeley Drosophila Genome 

Project (BDGP). 
l yeast 

è Yeast (Saccharomyces cerevisiae) genomic nucleotide sequences 
l E. coli

è E. coli genomic nucleotide sequences
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Nucleotide Sequence Databases available for Blast  II
l pdb 

è Sequences derived from the 3-dimensional structure 
l kabat [kabatnuc] 

è Kabat's database of sequences of immunological interest 
l vector 

è Vector subset of GenBank(R), NCBI, in ftp://ncbi.nlm.nih.gov/blast/db/ 
l mito 

è Database of mitochondrial sequences" 
l alu 

è Select Alu repeats from REPBASE, suitable for masking Alu repeats from 
query sequences. It is available by anonymous FTP from ncbi.nlm.nih.gov
(under the /pub/jmc/alu directory). See "Alu alert" by Claverie and 
Makalowski, Nature 371:752 (1994). 

l epd 
è Eukaryotic Promotor Database 

l gss 
è Genome Survey Sequence, includes single-pass genomic data, exon-

trapped sequences, and Alu PCR sequences. 

ftp://ncbi.nlm.nih.gov/blast/db/
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The NCBI Blast Site

WebSite Infos  - What is BLAST?
BLAST® (Basic Local Alignment 
Search Tool) is a set of similarity 
search programs designed to explore
all of the available sequence 
databases regardless of whether the 
query is protein or DNA. The BLAST 
programs have been designed for 
speed, with a minimal sacrifice of 
sensitivity to distant sequence 
relationships.

WebSite Infos  - What is BLAST?
BLAST® (Basic Local Alignment 
Search Tool) is a set of similarity 
search programs designed to explore
all of the available sequence 
databases regardless of whether the 
query is protein or DNA. The BLAST 
programs have been designed for 
speed, with a minimal sacrifice of 
sensitivity to distant sequence 
relationships.

2 http://www.ncbi.nlm.nih.gov/BLAST/2 http://www.ncbi.nlm.nih.gov/BLAST/

http://www.ncbi.nlm.nih.gov/BLAST/
http://www.ncbi.nlm.nih.gov/BLAST/
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Decide first on the Blast Mode

You have a choice of various 
modi

Note
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The Blast Page

Here you can set even more 
parameters and some variables -

thus controlling your output results.

Caveat: inform yourself on 
the meaning and effects of 

the various parameters 
before using them, 

otherwise results may be 
misleading!
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In which DataBank will you search?

Chose from a 
number of 
DataBanks
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Inputting your Sequence

Note
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FASTA Format Description

l A sequence in FASTA format begins with a single-line 
description, followed by lines of sequence data. 

l The description line is distinguished from the sequence data by
a greater-than (">") symbol in the first column. 

l It is recommended that all lines of text be shorter than 80 
characters in length. 

l An example sequence in FASTA format is: 

>gi|129295|sp|P01013|OVAX_CHICK GENE X PROTEIN (OVALBUMIN-RELATED) 
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPVQMMCMNN
SFNVATLPAEKMKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEK
RRVKVYLPQMKIEEKYNLTSVLMALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELS
EDGIEMAGSTGVIEDIKHSPESEQFRADHPFLFLIKHNPTNTIVYFGRYWSP

>gi|129295|sp|P01013|OVAX_CHICK GENE X PROTEIN (OVALBUMIN-RELATED) 
QIKDLLVSSSTDLDTTLVLVNAIYFKGMWKTAFNAEDTREMPFHVTKQESKPVQMMCMNN
SFNVATLPAEKMKILELPFASGDLSMLVLLPDEVSDLERIEKTINFEKLTEWTNPNTMEK
RRVKVYLPQMKIEEKYNLTSVLMALGMTDLFIPSANLTGISSAESLKISQAVHGAFMELS
EDGIEMAGSTGVIEDIKHSPESEQFRADHPFLFLIKHNPTNTIVYFGRYWSP
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IUPAC Nucleotide Codes

l Sequences are expected to be 
represented in the standard
IUB/IUPAC amino acid and 
nucleic acid codes, with these 
exceptions: lower-case letters 
are accepted and are mapped 
into upper-case; a single 
hyphen or dash can be used to 
represent a gap of 
indeterminate length; and in 
amino acid sequences, U and * 
are acceptable letters.

Before submitting a request, any 
numerical digits in the query sequence 
should either be removed or replaced by 
appropriate letter codes (e.g., N for 
unknown nucleic acid residue or X for 
unknown amino acid residue). 

l A à Adenosine   
l B à G T C
l C à Cytidine
l D à G A T
l G à Guanine
l H à A C T
l K à G T (keto)  
l M à A C (amino)
l N à A G C T (any)
l R à G A (purine)
l S à G C (strong)
l T à Thymidine   
l U à Uridine 
l V à G C A
l W à A T (weak)
l Y à T C (pyrimidine)
l - gap of indeterminate length
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IUPAC Aamino Acid Codes

l A  alanine
l B  aspartate or asparagine 
l C  cystine 
l D  aspartate   
l E  glutamate   
l F  phenylalanine   
l G  glycine 
l H  histidine   
l I  isoleucine  
l K  lysine  
l L  leucine 
l M  methionine  
l N  asparagine

l P  proline
l Q  glutamine
l R  arginine
l S  serine
l T  threonine
l U  selenocysteine
l V  valine
l W  tryptophan
l X  any
l Y  tyrosine
l Z  glutamate or glutamine
l *  translation stop
l - gap of indeterminate length
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A Blast Result
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You may want to use the Advanced Options Page
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The Blast Output Parameters  I

l Bit Score 
è Each aligned segment pair has a normalized score expressed in 

bits that lets you estimate the magnitude of the search space you 
would have to look through before you would expect to find an 
HSP score as good as or better than this one by chance. If the bit 
score is 30, you would have to score, on average, about 1 billion
independent segment pairs (2(30)) to find a score this good by 
chance. Each additional bit doubles the size of the search space. 
This bit score represents a probability; one over two raised to this
power is the probability of finding such a segment by chance. Bit 
scores represent a probability level for sequence comparisons 
that is independent of the size of the search. 

è The size of the search space is proportional to the product of the
query sequence length times the sum of the lengths of the
sequences in the database. This product, referred to as N in 
Altschul's publications, is multiplied by a coefficient K to get the
size of the search space. When searching protein databases with 
protein queries, K is about 0.13. BLAST uses estimates of K 
produced before it runs by random simulation
(Altschul & Gish, Methods in Enzymology 266:460-480 (1996)). 

�Reference�Reference

Note
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The Blast Output Parameters  II

l E Value 
è There is a probability, for instance 3.3e-160 in the example, 

associated with each pairwise comparison in the list and 
with each segment pair alignment. In the list, this number
(which means 3.3 x 10(-160)) is the probability that you 
would observe a score or group of scores as high as the
observed score purely by chance when you do a search of 
this size. 

è An ideal search would find hits that go from extremely 
unlikely to ones whose best scores should have occurred 
by chance alone (that is, with probabilities approaching
1.0). 
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The Blast Output Parameters  III

l N 
è If you specify ungapped alignments to BLAST, a third 

column of data will appear in your output under the
heading N. The number in that column indicates how many 
HSPs were involved in computing the statistics for the
sequence. If the number is greater than 1, the scores of 
multiple HSPs were combined to produce the result. See 
the ALGORITHM topic for more information. 



Klaus P. Schaefer - Bioinformatics and Drug Research - biv103  - 26 May 2003 28

Sequence Searching and Analysis  I

The Top Hits on the Blast List

The top hit is the search 
sequence because it was 
included in the DataBank

The second hit is a sequence 
from a closely related species - a 

monkey
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An Example further down the list ...

Similiarity decreases - gaps appear
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This is not a <homologous> Sequence
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All variables used during the
BLAST search are listed in the 

Summary Table

The Blast Search Summary Table
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You can use a BLAST Site in Japan

WebSite Infos  - IDEAS -
Integrated Database and 
Extended Analysis System for 
Nucleic Acids and Proteins
DBGET/LinkDB: Integrated
Database Retrieval System

WebSite Infos  - IDEAS -
Integrated Database and 
Extended Analysis System for 
Nucleic Acids and Proteins
DBGET/LinkDB: Integrated
Database Retrieval System

2 http://blast.genome.ad.jp/2 http://blast.genome.ad.jp/

http://blast.genome.ad.jp/
http://blast.genome.ad.jp/
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An Example from the TRENDS Booklet
Results on next Page

Homology Search Example
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Homology Search


