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Unique, stable, traceable identidiers are the key to unlock information resources, and 
to construct a network of relationships. 
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All of the above identifiers uniquely specify an information item in their respective 
database, they are all related to yeast Mbp1. 
GO:0071931 is “positive regulation of transcription involved in G1/S transition of 
mitotic cell cycle” – one of the terms in the Biological Process Ontology of the GO 
project. 
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It is often useful to recognize the database from the identifier. In particular you 
should be able to recognize SwissProt, RefSeq and PDB identifiers.  
The “Systematic Name” YER111C also happens to be a “Locus” identifier, since it is 
constructed from the ID of the chromosome, and the index of the ORF among all 
ORFs, counting outward from the centromere. YER111C is a Yeast gene (“Y”); on 
chromosome V (five; “E” is the fifth letter in the alphabet); it is on the “R”ight arm 
of the chromosome; it is the “111”th ORF counting outwards; and it is encoded on 
the the “C”rick-strand: the (-)-strand, or bottom strand, i.e. the coding sequence is 
the reverse complement of the chromosome sequence that is deposited in the 
database. 
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Large numbers of redundant sequences can obscure results without adding useful 
information. Since many sequencing projects are active for a variety of reasons, many 
sequences from model organisms have been deposited into the databases multiple 
times. Redundancy is currently a major problem in sequence database searches. 
RefSeq attempts to hold only one sequence for all identical sequences in the 
database, and provide a high standard of annotation. Therefore there are more 
GenBank sequences, but if a RefSeq sequence exists, it is the authoritative, most 
highly annotated one of the set.  
UniRef clusters sequences at three different levels: 100% identity for fully redundant 
sequences, 90% identity for sequences with trivial changes, e.g. accross strains; 50% 
similarity for sequence families.  
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With all the stored and available sequence and annotation data, the challenges to 
cross-reference information have become very apparent.  
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A simple approximation to the integration challenge is to provide cross-references. A 
cross-reference indicates that some information exists at the target database, but the 
schemas are not actually joined. For example the cross reference on the P39678 
UniProt (yeast Mbp1) entry to RefSeq NP010227 retrieves the identical sequence, 
but the cross reference to PDB ID 1BM8 only concerns part of the Mbp1 sequence, 
the APSES DNA-binding domain. Thus a cross reference can’t guarantee that it is or 
remains valid for the exact molecule that it annotates, and it is up to the user to 
take non-identical sequence numbers, sequence variants, post-translational 
modifications, partial coverage etc. etc. into account. 
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Data integration that is based on shared data model schemas is often done via 
federated databases. Only the cross-referencing tables are replicated across all 
databases, the tables that store the actual information are held in distinct databases. 
Queries are distributed across the different databases and the results are merged. 
Integrating legacy databases in this way is often not possible, because the keys may 
describe mutually incompatible perspectives on the same entity. 
This problem can sometimes be overcome with semantic integration, i.e. focussing on 
the meaning of an entity rather than on an abstract identifier.  
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A convenient interface to BioMart functions is provided by the Bioconductor 
biomaRt package. 
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