Useful Web Sites for Part 2
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understanding

Chapter 5: Pairwise Sequence Alignment and Database Searching bioinformatics
Chapter 6: Patterns, Profiles and Multiple Alignments

Sequence formats:
There are many different ways of representing individual sequences and multiple aligned sequences in text files.
An excellent introductory guide with examples is available on an EBI help page
The EMBOSS suite of analysis programs also contains a guide to alternative formats and their inter-conversion

Many sequence analysis programs can read and write several formats, but occasionally it is necessary to convert between formats
in order to use an application. Two free programs available are:
Readseq — web server with download link

SeqgVerter

Sequence and sequence alignment databases:

The following are the sites with general information about specific databases:

Nucleotide sequence databases:
GenBank is a sequence database, including specialised sections such as dbEST for expressed sequence tags.
EMBL Nucleotide Sequence database

Protein sequence databases:

UniProt is a protein sequence resource, which contains specialised sections including UniProtKB/Swiss-Prot (also known as
Swiss-Prot) and UniProtKB/TrEMBL (also known as TrEMBL)


http://www.ebi.ac.uk/help/generalwsequence_frame.html
http://emboss.sourceforge.net/docs/themes/SequenceFormats.html
http://www.ebi.ac.uk/cgi-bin/readseq.cgi
http://www.genestudio.com/seqverter.htm
http://www.ncbi.nlm.nih.gov/Genbank/
http://www.ncbi.nlm.nih.gov/dbEST/
http://www.ebi.ac.uk/embl/
http://www.uniprot.org/

Sequence pattern and motif databases:
BLOCKS database of aligned protein sequences
Domain and protein family databases:
InterPro database of aligned sequences of protein families, domains and functional sites
Prodom comprehensive set of protein domain families as aligned sequences
Protein sequence patterns databases:
Prosite
Protein sequence profile HMM databases:
Pfam
Multiple alignment databases:
FSSP (families of structurally similar proteins)
Homologous Structure Alignment Database (HOMSTRAD)

To access the data, use either of the following sites:
European Bioinformatics Institute (EBI)
National Center for Biotechnology Information (NCBI) Tools for Data Mining

Other useful information:

Coping with limited data:

Dirichlet mixtures and other prior distributions
Multiple alignment test databases:

BAIIBASE versions 1 and 2; version 3

Oxbench

Protein Reference Alignment Benchmark (PREFAB)

Programs

Sequence format conversion programs:
SeqVerter™

Database search and pairwise alignment programs:
Dotter
FASTA
NCBI BLAST which includes PSI-BLAST


http://blocks.fhcrc.org/
http://www.ebi.ac.uk/interpro/
http://prodom.prabi.fr/prodom/current/html/home.php
http://expasy.org/prosite/
http://www.sanger.ac.uk/Software/Pfam/
http://srs.ebi.ac.uk/srsbin/cgi-bin/wgetz?-page+LibInfo+-lib+FSSP
http://www-cryst.bioc.cam.ac.uk/homstrad/
http://www.ebi.ac.uk/
http://www.ncbi.nlm.nih.gov/Tools/
http://www.soe.ucsc.edu/compbio/dirichlets/index.html
http://bips.u-strasbg.fr/en/Products/Databases/BAliBASE/
http://www-bio3d-igbmc.u-strasbg.fr/balibase/
http://www.compbio.dundee.ac.uk/Software/Oxbench/oxbench.html
http://www.drive5.com/muscle/prefab.htm
http://www.genestudio.com/seqverter.htm
http://www.cgb.ki.se/cgb/groups/sonnhammer/Dotter.html
http://fasta.bioch.virginia.edu/fasta_www2/fasta_down.shtml
http://www.ncbi.nlm.nih.gov/blast/download.shtml

FSA-BLAST
WU BLAST 2.0
Low complexity sequence mask programs:
DUST and DustMasker
SEG
Very long sequence and genome alignment programs:
BLASTZ
BLAT
CHAQOS
MUMMER3
LAGAN and associated programs
SSAHA
Multiple sequence alignment programs:
Clustalw
DIALIGN
MAFFT
MSA
MUSCLE
ProbCons
SAGA
SATCHMO is implemented in LOBSTER
T-COFFEE
An extensive listing is available at http://en.wikipedia.org/wiki/Sequence alignment_software.
Hidden Markov model programs:
Sequence Alignment and Modeling System (SAM)
HMMER
Alignment visualisation and formatting programs:
CINEMA
PEAAT

WebLogo
Programs for aligning multiple alignments:

prof_sim
COMPASS

Programs for aligning HMMS:



http://www.fsa-blast.org/
http://blast.wustl.edu/blast/
http://blast.wustl.edu/pub/dust/
ftp://ftp.ncbi.nih.gov/pub/agarwala/dustmasker/
http://blast.wustl.edu/pub/seg/
http://www.bx.psu.edu/miller_lab/
http://genome.ucsc.edu/FAQ/FAQblat
http://www.cs.toronto.edu/%7Ebrudno/chaos/
http://mummer.sourceforge.net/
http://lagan.stanford.edu/
http://www.sanger.ac.uk/Software/analysis/SSAHA/
http://bips.u-strasbg.fr/fr/Documentation/ClustalX/
http://dialign.gobics.de/
http://align.bmr.kyushu-u.ac.jp/mafft/software/
ftp://fastlink.nih.gov/pub/msa
http://www.drive5.com/muscle/download3.6.html
http://probcons.stanford.edu/download.html
http://www.tcoffee.org/Projects_home_page/saga_home_page.html
http://www.drive5.com/lobster/
http://www.tcoffee.org/Projects_home_page/t_coffee_home_page.html
http://en.wikipedia.org/wiki/Sequence_alignment_software
http://www.soe.ucsc.edu/compbio/sam.html
http://hmmer.janelia.org/
http://utopia.cs.manchester.ac.uk/cinema
http://pfaat.sourceforge.net/
http://weblogo.berkeley.edu/
http://biozon.org/ftp/software/prof_sim/index.html
http://prodata.swmed.edu/compass/compass.php

COACH is implemented in LOBSTER
HHsearch
Programs for identifying common patterns in a set of sequences:
Gibbs
MEME
PRATT
Programs for finding known patterns in a sequence:
MAST
ps_scan is a perl script to search for PROSITE patterns

Web servers

Apart from the web pages at the major bioinformatics resource sites listed on the web page for Part 1, which offer access to many
alignment programs, the following web sites provide on-line access to sequence analysis programs:

William R. Pearson’s FASTA programs at the University of Virginia

PRRN

WebLogo

Datafiles used for Chapter 4 examples

Files will be found in the archive ‘Part 2 Sequence Alignments datafiles.zip’.

Breast cancer susceptibility gene protein BRCA2 sequences Fig 4.3 BRCAZ2.seq

A cAMP-dependent protein kinase and related P13-kinase p110 sequences Fig 4.5, 4.7, cAMPKinase.seq,
4.10, 4.12-4.13, | MultipleKinaseSequences.seq
4.15

Five SH2 domains Fig 4.11 SH2domain.seq

Human prion precursor protein (PrP) Fig 4.14, 4.18 PrionProtein.seq



http://www.drive5.com/lobster/
ftp://ftp.tuebingen.mpg.de/pub/protevo/HHsearch
ftp://ftp.ncbi.nih.gov/pub/neuwald/gibbs9_95/
http://meme.sdsc.edu/meme/intro.html
http://www.ii.uib.no/%7Einge/Pratt.html
http://meme.sdsc.edu/meme/intro.html
ftp://ftp.expasy.org/databases/prosite/tools/ps_scan/
http://fasta.bioch.virginia.edu/fasta_www2/fasta_list2.shtml
http://prrn.ims.u-tokyo.ac.jp/
http://weblogo.berkeley.edu/logo.cgi

