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Guidelines for the Definition of Genes, Alleles

& Gene Products in NCI Thesaurus

Universal Guidelines
1.
Keep in mind that the limit of length for a definition in NCI Thesaurus is 1024 characters (including spaces and xml tags).  

2. 
As a rule of thumb, an editor should make a concerted effort to allocate a maximum of 30 minutes of time per definition (including research and writing).

Note: These guidelines apply to the genes, wild-type alleles, variant alleles, oncogenes, tumor suppressor genes and gene products. Additional guidelines will be necessary as the gene hierarchy evolves.

General Concepts
The classification descriptors denoting general gene or gene product nomenclature must be incorporated into the definition (i.e., proteolytic enzyme).

1st Sentence: List the function of the gene class or gene product class and briefly specify the location and/or activity.

2nd - 3rd Sentences: The role of the moiety of interest in cellular function and disease etiology, if applicable, should be clearly delineated.
ISO Essential and Delimiting Characteristics: function and representation
Specific Genes 
Note: These guidelines will apply to wild-type alleles when the “Alleles-as-Genes” proposal is implemented.
Nomenclature for Naming Specific Genes: Concept names will be ascribed according to recommendations by the Human Gene Organization (HUGO) using approved gene symbols and names (e.g., OGG1_Gene).

1st Sentence: List the organism, gene symbol (followed by the word “gene”), chromosomal location and gene length (kb).

2nd Sentence: Delineate the product(s) encoded by the gene, general function of the gene and cellular localization (if known).
3rd Sentence: Provide a general mention of gene alterations (e.g., mutations, promoter methylation), known and substantiated in the literature, to affect the corresponding protein expression and/or function. Avoid enumerations or listings.
4th Sentence: Relate some of the known alterations/defects in the gene to human diseases (especially cancer), if possible, and indicate that this is not an exhaustive listing.
Note: Sentences 2 to 4 should be as general as possible to avoid excessive definition maintenance. Information regarding altered expression of the gene product in disease states not directly linked to altered gene function should be included in the definition of the gene product.
ISO Essential and Delimiting Characteristics: gene function, HUGO symbol, chromosomal location, gene length, and specific gene product(s).
Example: CCND2_Gene

Human CCND2 gene is located at 12p13 and is ~32 kb in length. This gene, which encodes G1/S-specific cyclin D2 protein, is involved in cyclin D2 regulation. Methylation of the CCND2 promoter region has been shown to result in decreased cyclin D2 protein levels. This alteration in gene expression has been linked to certain human cancers such as gastric and prostate cancers.
Case #1: Genes that undergo alternative splicing (of DNA or RNA) during processing.

Note: Information on alternative splicing will only be included if this process has a significant impact on the function of the gene products. Both the number of isoforms and their specific properties should be broadly listed in the gene product definition.  

1st Sentence: List the organism, gene symbol (followed by the word “gene”), chromosomal location and gene length (kb).
2nd Sentence: Delineate the product(s) encoded by the gene, general function of the gene and cellular localization (if known).

3rd Sentence: Provide a general description of the alternative splicing (e.g., which region of the gene or mRNA is alternatively spliced) and how the variants are classified.

Avoid enumerations or listings.

4th Sentence: Relate some of the known alterations/defects in the gene to human diseases (especially cancer), if possible, and indicate this is not a full listing.
Additional ISO Delimiting Characteristic: splice alteration(s)
Example: OGG1_Gene

Human OGG1 gene is located at 3p26.2 and is ~17 kb in length. This nuclear gene, which encodes 8-oxoguanine DNA glycosylase protein, is involved in base excision repair. Alternative splicing of the C-terminal region of the OGG1 gene classifies splice variants into two major types, depending on the last exon of the spliced sequence. Type 1 variants end with exon 7 and type 2 variants end with exon 8. Mutations in the OGG1 gene that result in decreased enzymatic activity of 8-oxoguanine DNA glycosylase are associated with tumor formation in humans.

Case #2: Oncogenes

1st Sentence: List the organism, gene symbol (followed by the word “gene”), chromosomal location and gene length (kb).

2nd Sentence: Delineate the product(s) encoded by the wild-type gene, general function of this gene and cellular localization (if known).

3rd Sentence: Describe mutations by briefly identifying some of the genetic changes (i.e., change in the proto-oncogene) that typically result in oncogene activation (e.g., chromosomal rearrangement, point mutation). Indicate that these changes do not constitute a complete list of known mutations.

4th Sentence: Write a general statement about the role of the oncogene in human disease (especially cancer), list several examples, and indicate that this is not a full listing.
Note: In the 3rd sentence, it is preferred that mutations which frequently result in oncogene activation be listed. However, this list will not necessarily be restricted to the most common mutation.
Additional ISO Delimiting Characteristic: genetic changes responsible for oncogenic transformation
Example: MET_Gene

Human MET proto-oncogene is located at 7q31 and is ~124 kb in length. This gene, which encodes Met proto-oncogene tyrosine kinase, is involved in the control of cell cycle. Missense mutations in the MET gene lead to constitutive activation of the MET protein. The MET oncogene is amplified (via trisomy 7) during the transition between primary tumors and metastasis.
Case 3: Tumor Suppressor Genes (TSGs)

1st Sentence: List the organism, gene symbol (followed by the word “gene”), chromosomal location and gene length (kb).
2nd Sentence: Delineate the product(s) encoded by the gene, general function of this gene and cellular localization (if known).

3rd Sentence: If the gene is somatically mutated or inactivated (e.g., via methylation), briefly delineate these alterations.

4th Sentence: If possible, list examples of human cancers that the mutated or inactivated TSG has been well established to be associated with. If the TSG is dysfunctional in many different types of cancer (e.g., TP53), provide only the overall percentage of human cancers affected.
Additional ISO Delimiting Characteristic: genetic changes responsible for gene inactivation
Example: TP53_Gene

Human TP53 gene is located at 17p13.1 and is ~19 kb in length. This nuclear gene, which encodes cellular tumor antigen p53, is involved in control of both the cell cycle and apoptosis. Germ line mutations in the TP53 gene have been associated with Li-Fraumeni syndrome, a rare autosomal dominant disorder. Due to somatic mutations in this gene, the TP53 protein is frequently mutated or inactivated in approximately 60% of human cancers.

Allelic Variants
Note: The naming of Allelic concepts is currently under review. Therefore, the template described below is merely a “suggested template” and will be revised according to the results of the review.

Nomenclature for Naming Allelic Variants: The OMIM names allelic variants according to the chronological order that they were reported in the literature (e.g., 1st allelic variant of OGG1 is listed as .0001). In NCI Thesaurus ontology, allelic variants should be named similarly to OMIM nomenclature (i.e., OGG1_1_Allele). The exception to this rule is cytochrome P450 alleles which should be named according to the Human Cytochrome P450 Allele Nomenclature Committee (see www.imm.ki.se/CYPalleles/).

1st sentence: Give the name of the allele, stating that it is a variant form of the wild-type gene (except in the case of the wild-type allele), list the organism, wild-type gene symbol (followed by the word “gene”), chromosomal location and length of the wild-type gene.

2nd Sentence: Delineate the product(s) encoded by the wild-type gene, general function of this gene and cellular localization (if known).

3rd Sentence: Give the source, if known, of the allele and identify functional alterations in the DNA sequence (according to Human Genome Variation Society nomenclature), referring to subsequent amino acid changes, if any.

4th Sentence: Describe the activity of the allele’s protein product as compared to the activity of the wild-type protein product.

5th Sentence: List some of the human diseases (especially cancers) that the allele is well established to be associated with, and indicate this is not an exhaustive listing.
Note: Information on the association of the allele with specific ethnic groups (if available) should be included as a design note or, perhaps, a new property.
Additional ISO Delimiting Characteristic: functional genetic alterations
Example: OGG1_1_Allele

Human OGG1-1 allele is a variant form of the 8-oxoguanine DNA glycosylase (OGG1) gene, which is located at 3p26.2 and is ~17 kb in length. This nuclear gene encodes 8-oxoguanine DNA glycosylase protein, and is involved in base excision repair. Detected in DNA from a human renal cell carcinoma, this allele exhibits a single nucleotide transition mutation (445 G>A) that is predicted to result in an R46Q amino acid change. This mutation causes a 4-fold reduction in the DNA glycosylase/AP lyase activity of the OGG1 protein (compared to the wild-type protein), suggesting a strong impairment in its DNA repair capacity.

Specific Gene Products (typically proteins at this point in the project)

1st Sentence: List the organism, protein name, length (in aa), size (in kD) and HUGO abbreviation of the gene which encodes the protein.

2nd Sentence: Describe the type of protein (e.g., soluble, membrane-bound), basic structure (e.g., dimer - do not elaborate further) and location in the cell (e.g., cytoplasmic, mitochondrial). 

3rd Sentence: Concisely detail the known, well-established role of the wild-type protein.
4th Sentence: Describe alterations in protein function or expression that are related to human diseases and provide examples, and indicate that this is not an exhaustive listing.
ISO Essential and Delimiting Characteristics: gene product name, length, size, and function
Example: Glyceraldehyde-3-Phosphate_Dehydrogenase

Glyceraldehydes-3-phosphate dehydrogenase protein (334 aa, 36 kD) is encoded by the human GAPDH gene. This soluble, cytosolic protein, a tetramer of identical chains, catalyzes the reversible oxidative phosphorylation of glyceraldehyde-3-phosphate in the presence of inorganic phosphate and nicotinamide adenine dinucleotide.

Specific Case:  Mutated Proteins

1st Sentence: Provide the species, protein name, length (in aa), size (in kD) and HUGO abbreviation of the gene which encodes the wild-type protein.

2nd Sentence: Concisely detail the genetic alteration(s) (e.g., single base mutations), if known, that result in the mutant protein and specify the effect of some of these changes on the protein (e.g., change in coding sequence, misfolding, truncation).  

3rd sentence:  Describe how the variant differs from the wild type in terms of: 1) expression; 2) activity; and 3) cellular role of the mutant protein compared to the wild-type protein (if known).

4th Sentence: Relate the protein dysfunction to some known human disease(s), and indicate this is not an exhaustive listing.

In some cases, additional sentences may be necessary if the dysfunctional protein has been validated regarding its role in the development of human disease(s).
Additional ISO Delimiting Characteristic: altered gene product function
Example: Superoxide_Dismutase_1

Human Cu/Zn superoxide dismutase protein (153 aa, 17 kD) is encoded by the SOD1 gene. This soluble, cytosolic protein acts as a homodimer to catalyze the disproportionation of superoxide radicals to molecular oxygen and hydrogen peroxide. Certain point mutations in the SOD1 gene have been shown to produce misfolding in the protein product, resulting in reduced catalytic activity relative to the wild-type protein. This dysfunction has been shown to cause the development of amyotrophic lateral sclerosis.

Note: Mutated proteins will only be modeled if they cannot be described via an allele concept (i.e., the specific mutations are unknown and have not been ascribed to a specific allele) or if a specific use case dictates their inclusion in NCI Thesaurus.
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