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Overview 

• Introduction

• Nucleotide sequences

• Protein sequences

• Protein families and interactions

• Non coding RNA

• TFBS, splicing

• Genome browsers
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Introduction 

• Bioinformatics and Systems Biology

• Internet resources develop
– Evolution of databases

– Constant change

• Databases are more: Web resources

W b “ t t ” f• Web resources as “superstructures” of 
databases

• What are the standard databases? 

Nucleotide Sequences –
DNA and RNA

• International Nucleotide Sequence Database Collaboration

• Genbank
– National Institute of Health, US

– http://www.ncbi.nlm.nih.gov/Genbank/

• EMBL Nucleotide Sequence Database (EMBL‐Bank)
– Several institutes in Europe, e.g. Heidelberg, Hinxton

h // bi k/ bl/– http://www.ebi.ac.uk/embl/

• DDBJ (DNA Databank of Japan)
– National Institute of Genetics, Japan

– http://www.ddbj.nig.ac.jp/
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Nucleotide Sequences –
DNA and RNA

• Genbank, EMBL, DDBJ

• Each of the three groups collects a portion of 
the total sequence data reported worldwide, 
and all new and updated database entries are 
exchanged between the groups on a daily 
basis

What goes into these Databases?

• DNA and RNA sequence
– Submitted by scientists directly

• Annotation to sequences
– Details in tomorrows lecture Genome Assembly 
and Annotation

– What is “Annotation”?What is  Annotation ?

• There will be more comments about these 
resources later on in the lecture!
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Protein Sequences

• UniProt
– http://www.uniprot.org

• Protein Informartion Resource ‐ International 
Protein Sequence Database (PIR‐PSD)
– http://pir.georgetown.edu/

Protein Sequences

• UniProt is the standard protein sequence 
itrepository

– New URL: http://beta.uniprot.org/

• Derived from 
– SwissProt 

• Manually annotated and reviewedManually annotated and reviewed 

– TrEMBL
• Automatically annotated and NOT reviewed

• Translations from EMBL nucleotide sequences
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Protein Structure – 3D 

• Protein Data Bank (PDB)
– http://www.wwpdb.org

• SCOP
– http://scop.mrc‐lmb.cam.ac.uk/scop/

Protein Families

• What do you need to characterize protein 
f ili ?families?
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Protein Families

• Pfam
– http://pfam.sanger.ac.uk/

– Hidden Markov Models for protein sequence 
multiple alignments

– Pfam A: manually curated models

– Pfam B: automatically generated modelsy g

Protein Families

• Prosite 

• http://www.expasy.ch/prosite/

• Started with regular expression for families

• Later extended to profiles
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Protein Families

• ProDom
– http://prodom.prabi.fr/prodom.html

– a comprehensive set of protein domain families 
automatically generated from the SWISS‐PROT 
and TrEMBL sequence databases 

InterPro

• http://www.ebi.ac.uk/interpro/

• EBI’s approach to integrate many protein 
databases
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Protein Interaction

• String – EMBL

• Systems Biology style 

• http://string.embl.de/

Non Coding RNA

• Why is non coding RNA important?

• What would you want to have in databases?
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Non Coding RNA

• Rfam
– http://www.sanger.ac.uk/Software/Rfam/

• RNAdb
– http://research.imb.uq.edu.au/rnadb/

• NONCODE
htt // d /– http://www.noncode.org/

Non Coding RNA – specific DBs

• miRNA DBs

• PicTar
– http://pictar.bio.nyu.edu/

• miRBase
– http://microrna.sanger.ac.uk/

i RNA• microRNA.org
– http://www.microrna.org/microrna/
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Gene Expression

• Gene Expression Omnibus (GEO) at NCBI
– http://www.ncbi.nlm.nih.gov/geo/

• Tissue specific expression of genes

• Download expression datasets  

Transcription Factor Binding Site

• FANTOM3 database
– By RIKEN

– Based on Cap Analysis of Gene Expression (CAGE)

– http://fantom.gsc.riken.jp/

• DBTSS
– DB for transcriptional starting sites– DB for transcriptional starting sites

– Based on cDNA

– http://dbtss.hgc.jp/
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Splicing

• Alternative splicing database project
– http://www.ebi.ac.uk/asd/

• Alternative transcript diversity database
– http://www.ebi.ac.uk/astd

Genome browsers

• Visualize 

• UCSC browser
– http://genome.ucsc.edu/

• ENSEMBL
– http://www.ensembl.org

EMBL EBI S j i t j t– EMBL, EBI, Sanger joint project

• More in the Genome Browser lecture
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Multipurpose Portals

http://www.ncbi.nlm.nih.gov/sites/gquery
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http://www.ebi.ac.uk/


