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1. INTRODUCTION 
 

1.1. Background 

The availability and agreement by the scientific community on standards including standard 

reference sequences has been fundamental to the advancement of genomic science over the last 

decade.  Standard reference sequences including those for genome assemblies and mRNA are 

normally produced by the research community and then archived and provided by central 

database providers such as the European Bioinformatics Institute (EBI) and the National Center 

for Biotechnology Information (NCBI).  Two such resources include the 

GenBank/EMBL/DDBJ sequence archives  [1, 2] and the RefSeq project [3]. 

 

1.1.1. Use and variation of reference sequences 

Although references sequences have been successful it has long been acknowledged that a single 

reference sequence is not appropriate for all applications (i.e. it is impossible to create a one-

size-fits-all solution).  There are a number of reasons for this.  For example, the entire genome 

assembly may be updated several times (and each time change the chromosomal coordinates of 

a specific gene), while the region containing the gene itself does not change.  In this case, 

researchers working only on the gene in question will find it much more convenient to work 

within the content of a reference sequence that is specific to the gene and does not change with 

the updates to the genome assembly.  In other cases, a gene sequence may have existed 

historically for many years before the genome sequence was completed and a significant amount 

of published literature refers to the coordinate system and the genetic sequence as it was 

originally determined.  Many other examples could be given including situations related to 

sequence and copy number variation, rare alleles, and so on. 

1.1.2. Reference sequences for clinical diagnostics and locus specific databases (LSDBs) 

For maximal use in research related to the connections between genotype and phenotype, 

reference sequences must address the specific situation presented by the needs of both diagnostic 

laboratories and locus specific databases [4-6].  To address these needs and provide a foundation 

for the incorporation of data from LSDBs into other resources developed within the Gen2Phen 

project, we have created a new data standard called the Locus Reference Genomic (LRG).   
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1.2. LRG standard reference sequences 

1.2.1. Description of the standard 

The LRG standard is described in the following sections, which include the LRG specification 

document (section 2) and a manuscript that has been submitted to Nature Genetics describing the 

LRG standard reference sequences (section 3).   

 

1.2.2. Implementation of the LRG standard 

We describe some details of the LRG implementation including the XML file format and 

software support for the standard (see appendix I).  Use of the LRG standard for the 

incorporation of LSDB data into Ensembl is described in detail in Deliverable 6.2: Integration of 

LSDB data and Genomics genotype to phenotype databases into Ensembl. 

 

1.2.3. Dissemination of the LRG standard 

In addition to the specification document presented above and the anticipated publication, we 

have created a web site specific for the LRG standard at http://www.lrg-sequence.org which is 

presented and described.  We also provide some details regarding the presentation of the LRG 

project and major national and international meetings, although because of the number of 

partners within and beyond the Gen2Phen project the list of dissemination activities regarding 

the LRG standard is almost certainly incomplete. 

 

2. Document: Specification for LRGs: Locus Reference Genomic 
Sequences 

The incorporated document is maintained primarily by Raymond Dalgleish (University of 

Leicester) and the most up to date version of the specification which may incorporate changes 

not represented in this deliverable is available at http://www.lrg-sequence.org/docs/LRG.pdf. 

 

Survey information on which the standard is based is included within the LRG specification at 

the above URL as Appendix 2 in that document.  In this deliverable, this information is included 

as Appendix II.  References to Appendix 3 within the specification are also not included in this 

section, but instead included within Appendix III to this deliverable. 
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3. Submission to Nature Genetics 

Locus Reference Genomic (LRG) sequences: a better basis for the description 

of disease-associated DNA variants  
 

The incorporated document was submitted to Nature Genetics on 2 July 2009.  Further 

information (and any possible modifications required after potential peer review) has not yet 

been received.   
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