
Biological Databases
1. http://www.ploscompbiol.org/article/info%3Adoi%2F10.1371%2Fjournal.pcbi.0010034 
2. http://en.wikipedia.org/wiki/Biological_databases 
3.  http://www.uniprot.org/help/about 
4. Some basic bioinformatics databases, see course page



Databases



What is a database
• Structured collection of information. 

• Consists of basic units called records or entries. 

• Each record consists of fields, which hold pre-defined data related 
to the record. 

• For example, a protein database would have protein entries as 
records and protein properties as fields (e.g., name of protein, 
length, amino-acid sequence)



Types of databases

Primary Databases 
Original submissions by experimentalists 
Content controlled by the submitter 

Examples: GenBank, Trace, SRA, SNP, GEO 

Derivative Databases 
Derived from primary data 
Content controlled by third party (NCBI) 

Examples: NCBI Protein, Refseq, TPA, RefSNP, GEO datasets, UniGene, Homologene, Structure, 
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Primary databases



Secondary databasesSecondary databases



A flat-file database



Relational databases



Relational database 



Data warehouse



Data warehouseData warehouse



Types of databases



MAO ontology  



Database providers

• The National Center for 
Biotechnology Information (NCBI) 
offers data banks, databases and 

tools at the USA 
• The European Bioinformatics 

Institute (EBI) does a similar 
function in Europe 

• GenomeNet gathers several 
databases from Japan



Data quality
• How are things entered 

• What are the evidence ? 

• How new is the data. 

• Can the data be secret ? 

• Redundant or non-redundant ?
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NCBI







NAR database issue





Nucleotide databases

• International nucleotide sequence database collaborations 

• Genbank 

• EMBL 

• DDBJ

The nucleotide sequence databases are data repositories, 
accepting nucleic acid sequence data from the scientific 
community and making it freely available. The databases 
strive for completeness, with the aim of recording every 
publicly known nucleic acid sequence. These data are 
heterogenous, they vary with respect to the source of the 
material (e.g. genomic versus cDNA), the intended quality 
(e.g. finished versus single pass sequences), the extent of 
sequence annotation and the intended completeness of 
the sequence relative to its biological target (e.g. complete 
versus partial coverage of a gene or a genome). The 
nucleotide databases are distributed free of charge over 
the internet.



Genbank entry



Genbank details



Genome specific databases



Ensembl





Protein Databases

• Sequences are in Uniprot 

• Structures  are in PDB 

• Enzyme classifications EC 

• Protein families: Pfam, 
Interpro etc



Uniprot
UniProtKB
Protein knowledgebase, consists of two sections:
1.  Swiss-Prot, which is manually annotated and reviewed.
2.  TrEMBL, which is automatically annotated and isnot reviewed.

Includes complete and reference proteome sets.
UniRef
Sequence clusters, used to speed up sequence similarity searches.
UniParc
Sequence archive, used to keep track of sequences and their identifiers.
Supporting data
Literature citations, taxonomy, keywords, subcellular locations, cross-referenced databases and more.



Growth of Protein sequences



One uniprot entry



PDB



PDB



Pfam



CATH (and related databases such as SCOP, ECOD)





Functional classifications



EC classifications



Enzyme Classifications



Function classifications: GO



GO - molecular function



GO metabolic process



GO cellular component



Expression databases
• Gene Expression, GeneExpressAtlas 

• total experiments 3476 

• total genes 692307 

• Protein Expression: Pride 

• 25,816 Experiments 

• 11,042,722 Identified Proteins





Molecular Interactions

• Intact: 



Interacting maps



String Database



String Entry



Reactions and Pathways





Gateways
• NCBI - Entrez -Pubmed 

• EBI 

• SRS  

• BioMart 

• ExPASy



Entrez
• Entrez searches the following databases: 

• PubMed: biomedical literature citations and abstracts, including Medline - articles from (mainly medical) journals, often including abstracts. Links to PubMed Central and other 
full-text resources are provided for articles from the 1990s. 

• PubMed Central: free, full-text journal articles 

• Site Search: NCBI web and FTP web sites 

• Books: online books 

• Online Mendelian Inheritance in Man (OMIM) 

• Online Mendelian Inheritance in Animals (OMIA) 

• Nucleotide: sequence database (GenBank) 

• Protein: sequence database 

• Genome: whole genome sequences and mapping 

• Structure: three-dimensional macromolecular structures 

• Taxonomy: organisms in GenBank Taxonomy 

• SNP: single nucleotide polymorphism 

• Gene: gene-centered information 

PubMed: biomedical literature citations and abstracts, including Medline - articles from (mainly medical) journals, often including abstracts. Links to PubMed Central and other 

From: Alex Sánchez



Cross search in entrez



Searching entrez



Search fields





PubMed




