The Meaning of the Term “Gene” and the Information Necessary to 
Define a Specific Gene According to ISO Standards

Gene (NCI) - The functional and physical unit of heredity passed from parent to offspring. Genes are pieces of DNA, and most genes contain the information for making a specific protein.

Gene (NCIT) - A functional unit of heredity which occupies a specific position (locus) on a particular chromosome, is capable of reproducing itself exactly at each cell division, and directs the formation of a protein or other product. The gene as a functional unit consists of a discrete segment of a giant DNA molecule containing the purine (adenine and guanine) and pyrimidine (cytosine and thymine) bases in the ordered and correct sequence that encodes a specific functional product (i.e., a protein or RNA molecule).

Based on this definition of a gene, the following information should be sufficient to define a specific gene (i.e., wt Allele) according to ISO standards and make the definition unique:

1)
Species (in anticipation of modeling non-human genes)
2)
Gene Symbol (to identify the specific gene)

3)
Chromosomal Location (to indicate the gene’s position on a particular 
chromosome)

3)
Gene length in units of either bases or kilobases (a distinctive property of the 
discrete segment)

4)
Name of the Encoded Product

Authoritative Sources: Gene Symbol – Human Genome Nomenclature Committee (HGNC), a non-profit organization which operates under the auspices of HUGO; Chromosomal Location – NCBI Entrez Gene; Gene Length – Gene Cards: Name of the Encoded Product – UniProt.
Example of Existing Definitions for a Gene-as-Class Concept and wt Allele Child
NUDT1_Gene

This gene plays a role in the repair of oxidized nucleotides.
NUDT1_wt_Allele

Human NUDT1 gene is located at 7p22 and is ~8.9 kb in length. This gene, which encodes 7,8-dihydro-8-oxoguanine triphosphatase protein, is involved in nucleotide repair. Four isoforms of this protein are produced by via alternative translation initiation. Overexpression of NUDT1 is associated with several types of cancer such as non-small-cell lung carcinomas, renal carcinomas and prostate cancer.

Note: The text in bold type is redundant. Thus, the “gene function” provided in the second definition does not provide any new information. Further, the phrase “is involved in nucleotide repair” actually refers to the function of the protein product of NUDT1.
Suggested ISO Format for Definition of wt Alleles in the NCIT Gene Kind
NUDT1_wt_Allele
Human NUDT1 gene, located at 7p22, is ~8.9 kb in length and encodes 7,8-dihydro-8-oxoguanine triphosphatase.

Note: The term “protein” has been dropped (since the overwhelming majority of genes encode proteins. In the case of a gene that encodes a form of RNA (but not a protein), the type of RNA would be specified after the name.

Gene Product Information: “Four isoforms of this protein are produced by via alternative translation initiation.” – This sentence should be moved to the gene product concept.

Gene-Disease Association: “Overexpression of NUDT1 is associated with several types of cancer such as non-small-cell lung carcinomas, renal carcinomas and prostate cancer.” – This sentence should be moved to a visible note (e.g., design note) termed, for example, Disease Association Note.
Current Definition Format
NUDT1_wt_Allele

Human NUDT1 gene is located at 7p22 and is ~8.9 kb in length. This gene, which encodes 7,8-dihydro-8-oxoguanine triphosphatase protein, is involved in nucleotide repair. Four isoforms of this protein are produced by via alternative translation initiation. Overexpression of NUDT1 is associated with several types of cancer such as non-small-cell lung carcinomas, renal carcinomas and prostate cancer.
Proposed Definition Format
NUDT1_wt Allele

Human NUDT1 gene, located at 7p22, is ~8.9 kb in length and encodes 7,8-dihydro-8-oxoguanine triphosphatase.

Disease Association Note: Overexpression of NUDT1 is associated with several types of cancer such as non-small-cell lung carcinomas, renal carcinomas and prostate cancer.
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