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Content
Sequence file formats

Sequence databases

Protein family and motif databases

Genome and organism specific databases

Other important databases
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Sequence file formats

Several sequence file formats
Contain sequence data of nucleotide (DNA) or amino acid (protein) sequences

Challenge: Sequence analysis tool/software use different file formats

Solution: Use standard formats - readable by different programs

- different programs can read many file formats



Protein Group
Department of Molecular Biotechnology
Faculty of Medicine
University of Troms, Norway

Erik Hjerde
E-mail:erikh@fagmed.uit.no
Telephone: + 47 77 64 62 63
Fax: + 47 77 64 53 50

Section C - Databases - contents, structure and annotation Bio 2304 Autumn 2007

Sequence file formats

Several sequence file formats - most common:

Fasta

Pir Vibrio salmonicida LFI1238 Catalase  483 amino acids
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Sequence file formats

File converter programs
Can convert between file formats

Readseq -http://www.ebi.ac.uk/cgi-bin/readseq.cgi

Fmtseq -http://bioinformatics.org/JaMBW/1/2/

RSA-tool -http://rsat.ulb.ac.be/rsat/convert-seq.html

Fasta file Pir fileFile converter
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Sequence file formats

Other important sequence file formats:
EMBL (European Molecular Biology Laboratory) format

Genbank (National Center for Biotechnology Information - NCBI) format

These format are used by many sequence analysis tools - e.g. Artemis

Normally contain much more than just sequence information
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Sequence file formats

Other important sequence file formats:
EMBL (European Molecular Biology Laboratory) format

Genbank (National Center for Biotechnology Information - NCBI) format

These format are used by many sequence analysis tools - e.g. Artemis

Normally contain much more than just sequence information

LOCUS       Q3LSM1|Q3LSM1_9VIBR483 aa
DEFINITION Q3LSM1|Q3LSM1_9VIBR483 aa Catalase - Vibrio salmonicida LFI1238
ORIGIN
1 MSKKLTTAAG CPVAHNQNVQ TAGKRGPQLL QDVWFLEKLA HFDREVIPER RMHAKGSGAY
61 GTFTVTHDIT KYTKAKIFSD IGKKTDMFAR FSTVAGERGA ADAERDIRGF SLKFYTEEGN
121 WDLAGNNTPV FFLRDPLKFP DLNHAVKRDP RTNMRSAKNN WDFWTSLPEA
LHQVTIVMSD 181 RGIPATYRHM HGFGSHTFSF INSDNERYWV KFHFVSQQGI
KNLSDAEAGE LVGNDRESHQ 241 RDLLDSIDNQ DFPKWTLKVQ IMPEADAATV
PYNPFDLTKV WPHKDYPLIE VGEFELNRNP 301 QNYFAEVEQA AFNPANVVPG
ISFSPDKMLQ GRLFAYGDAQ RYRLGVNHQH IPVNAPRCPV 361 HSYHRDGAMR
VDGNFGSTLG YEPNDQGQWA EQPDFSEPPL NLDGAAAHWD HREDEDYFSQ 421
PGDLFGLMTA EKQAILFDNT ARNLNGVPKE IQLRHVTHCY KADPAYGEGI GKLLGFDISE 481
YNS
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Sequence file formats

File formats for multiple aligned sequences

MSF - Multiple Sequence Format

Header contain information about the sequences
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Sequence file formats

File formats for multiple aligned sequences

ClustalW - ALN Format

Contain no header
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Sequence file formats

File formats for multiple aligned sequences

Pir and Fasta

Contain no header
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Sequence file formats

File formats for structural data
Protein DataBank - PDB

Rich header with information about the structure
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Sequence file formats

File formats for structural data
Protein DataBank - PDB

Rich header with information about the structure

Contain sequence and atom coordinates

 X  Y Z

Residue noAtom no Atom Amino
Acid

residue
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Sequence databases - Nucleotide

Why do we need sequence databases?

There are over 50 million sequences in Genbank



Protein Group
Department of Molecular Biotechnology
Faculty of Medicine
University of Troms, Norway

Erik Hjerde
E-mail:erikh@fagmed.uit.no
Telephone: + 47 77 64 62 63
Fax: + 47 77 64 53 50

Section C - Databases - contents, structure and annotation Bio 2304 Autumn 2007

Sequence databases - Nucleotide

Three major nucleotide sequence databases

Genbank, USA (http://www.ncbi.nlm.nih.gov/Genbank/index.html)

EMBL, UK (http://www.ebi.ac.uk/embl/index.html)

DDBJ, Japan (http://www.ddbj.nig.ac.jp/)

GenBank

DDBJEMBL

Exchange data
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Sequence databases - Nucleotide

Submitting sequences
For few sequences and little complex annotations:

BankIt (GenBank)

WebIn (EMBL)
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Sequence databases - Nucleotide

GenBank sequence file format
Contain extensive annotation -Accession number 

-Name of organism and geneproduct
-Publication, date and name of authors
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Sequence databases - Nucleotide

GenBank sequence file format
Contain extensive annotation -Sequence in GenBank format
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Sequence databases - Nucleotide

GenBank sequence file format
Contain extensive annotation -Size of DNA fragment and translated protein 

-Location of CDS
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Sequence databases - Nucleotide

GenBank vs EMBL sequence file format
EMBL uses a two-letter code to describe linecontent
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Sequence databases - Protein

Three protein sequence databases - one consortium
Swiss-Prot, UK and Switzerland (http://au.expasy.org/sprot/)

TrEMBL, UK (http://www.ebi.ac.uk/trembl/index.html)

Pir (http://pir.georgetown.edu/pirwww/dbinfo/)

UniProt, UK, US and Switzerland (http://www.expasy.uniprot.org/)

UniProt

Swiss-Prot TrEMBL

Consortium

Pir
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Sequence databases - Protein

Swiss-Prot entry - manually curated entries
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Sequence databases - Protein

Swiss-Prot entry - links to other resources
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Protein family and motif databases

Conservation of domains during evolution - can make up a protein family
e.g. DNA binding domain of a DNA binding protein

Speciation

Common
ancestor

Specie BSpecie A
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Protein family and motif databases

Protein families - Pfam (http://www.sanger.ac.uk/Software/Pfam/)
Database of nearly 10 000 protein families

One protein may have more than one domain and belong to more than one family

Contain multiple alignments of proteins belonging to the different families
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Protein family and motif databases

Protein families - Pfam (http://www.sanger.ac.uk/Software/Pfam/)
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Protein family and motif databases

Protein families - Prosite (http://au.expasy.org/prosite/)
Database of protein domains, families and functional sites
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Protein family and motif databases

Protein families - InterPro (http://www.ebi.ac.uk/interpro/)
Integrated database of protein domains, families and functional sites

Contains both Pfam, Prosite and several other databases
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Genome and organism specific databases

Genome databases - Complete and ongoing genome sequencing projects
1977 - Bacteriophage fx174 (5 268 bp)

1995 - Haemophilus influenzae (1.8 Mb)

2007: 634 complete genome sequences

2 229 ongoing genome sequencing projects
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Genome and organism specific databases

Genome databases - Genomes Online Database (GOLD)
Published genomes - Archaeal, bacterial and eukaryotic

Ongoing genome projects - Archaeal, bacterial and eukaryotic

Metagenome projects
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Genome and organism specific databases

Genome databases - Genome pages at EBI
Archaea, Bacteria, Eukaryota, Organelle, Phage, Plasmid, Viroid, Virus

Allows proteomic searches (search for proteins in the genome)

Also possible to access data of ongoing projects

Files in EMBL format
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Genome and organism specific databases

Genome databases - Genome pages at NCBI
Archaea, Bacteria, Eukaryota, Phage, Plasmid, Viroid, Virus

Also possible to access data of ongoing projects

Files in GenBank format
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Genome and organism specific databases

Organism databases - E. Coli (http://ecocyc.org/)
Literature-based curation of the entire genome, and of transcriptional regulation,
transporters, and metabolic pathways

Browse pathways:
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Genome and organism specific databases

Organism databases - E. Coli (http://ecocyc.org/)
Browse genes:
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Genome and organism specific databases

Organism databases - E. Coli (http://ecocyc.org/)
Genome browser:
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Genome and organism specific databases

Organism databases - GeneDB
Browse several genomes sequenced at the Sanger Institute (PSU)

Integrated data from functional genomics and proteomics projects
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Genome and organism specific databases

Organism databases - GeneDB
E.g. Catalase from the plant pathogen Erwinia carotovora
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Genome and organism specific databases

Organism databases - GeneDB
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Other important databases

RNA database - Rfam
Large collection of multiple sequence alignments and covariance
models covering many common non-coding RNA families

Contain information about RNA families and species distribution
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Other important databases

Pathway database - KEGG
Reference knowledge database linking genomes to biological systems

Several databases: - GENES (Genomic information)
- LIGAND (Chemical information)
- PATHWAY and BRITE (Systems information)
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Other important databases

Pathway database - KEGG
GENES
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Other important databases

Pathway database - KEGG
PATHWAY
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Other important databases

Literature database - PubMed at NCBI
Search database by words (e.g. author, year, or part of the title)

Contain abstracts of publications and direct links to the journals
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Other important databases

Literature database - PubMed at NCBI
Contain abstracts of publications and direct links to the journals

Access full text if the paper is free or if you subscribe the particular journal


