Guidelines for the Definitions of Genes, Allelic Variants and Gene Products

General 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).

Gene

Nomenclature for naming Genes: Gene 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 species, gene name and family (if any, in parenthesis), give the chromosomal location of the gene and describe what products the gene encodes (including number of amino acids and size in kD) and the function of these products in the cell. This will typically be a description of the gene’s single protein product and the general function of this protein. In certain cases, this will need to be modified (see special cases).
2nd - 3rd Sentence: Describe gene alterations (e.g., mutations, methylation, etc.) that affect the corresponding protein function and relate these to specific human diseases (especially cancer), if possible.

Note: It is not necessary to give a long description of the cellular role/mechanism of the gene product(s) (i.e., typically the corresponding protein) in the definition of the gene. This information should be provided in the definition of the gene product.
Example:

CCND2_Gene

Human CCND2 Gene (cyclin D subfamily), located at 12p13, encodes cyclin D2 protein (289 aa, 33 kD) that is essential for control of the cell cycle at the G1/S (start) transition. Methylation of the CCND2 promoter region, resulting in decreased cyclin D2 protein levels, has been detected in both gastric and prostate cancers in humans. Conversely, cyclin D2 is overexpressed in human brain tumors (i.e., astrocytomas and glioblastomas).
Special Case #1: Genes that undergo alternative splicing during processing.

2nd Sentence: Give a general description of the alternative splicing (e.g., which region of the gene is alternatively spliced) and how the variants are classified.
3rd - 5th Sentences: Provide a detailed description of the variants including individual variant concepts if these are documented in the literature. However, the definition at this level should be both brief and general.

6th Sentence: Describe the cellular location of the protein isoforms (including number of amino acids and size in kD) resulting from alternative splicing.
7th sentence: Relate alterations/defects in the gene or protein product to specific human diseases (specifically cancer), if possible
Example:

OGG1_Gene

Human OGG1 gene (OGG family), located at 3p26.2, encodes 8-Oxoguanine DNA Glycosylase, an enzyme involved in base excision repair of oxidative DNA damage. 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 (1a/alpha, 1b, and 1c) end with exon 7. Type 2 variants (2a/beta, 2b, 2c, 2d and 2e) end with exon 8. All variants share a common N-terminal region. The OGG1 protein is ubiquitous and is located in both the nucleus (isoform 1a, the predominant form, 345 aa, 38 kD) and mitochondria (isoform 2a, 424 aa, 42 kD). Defects in OGG1 enzyme function are associated with tumor formation in humans.

Special Case #2: Proto-Oncogenes

1st Sentence: List the gene name and family (if any, in parenthesis), give the chromosomal location of the proto-oncogene and describe what products the gene encodes for and the role of these products in normal development. 

2nd Sentence: Describe the genetic change(s) (i.e., change in the proto-oncogene) that result in the oncogene (e.g., chromosomal rearrangement, point mutation, etc.). For example, if the oncogene results from a chromosomal rearragement, include the gene that is translocated and specify how linkage with the new DNA sequence activates the proto-oncogene. If oncogene activation occurs by more than one mechanism, all significant mechanisms should be included
3rd Sentence: Write a general statement about the role of the oncogene in human disease (especially cancer).
4th Sentence: In the case of cancer, list the specific types of cancer that the oncogene has been well established to be associated with.

Example:

Proto-Oncogene-MET_Gene
The MET proto-oncogene, located at 7q31, encodes a protein product of which the beta-subunit is the cell-surface receptor for hepatocyte growth factor (HGF). Missense mutations located in the MET proto-oncogene lead to constitutive activation of the MET protein. The MET oncogene is overexpressed in a significant percentage of human cancers and is amplified (via trisomy 7) during the transition between primary tumors and metastasis. Allelic variants of the MET proto-oncogene are associated with both papillary renal cell carcinoma and childhood-type hepatocellular carcinoma.
Special Case 3: Tumor Suppressor Genes (TSGs)
Note: We do not encourage using this concept as a classification principle, so it should not have any children concepts. All “tumor suppressor genes” should be classified under normal function, and the idea of tumor suppression can be stated in the definition or expressed in a semantic relation (e.g., Gene_Plays_Role_in_Process - Tumor Suppression). 

1st Sentence: List the gene and gene family (if any, in parenthesis), give the chromosomal location of the gene and describe what product(s) the gene encodes (including number of amino acids and size in kD) and general function in the cell.

2nd Sentence: If the product is involved in more than one biological pathway, provide a brief elaboration of its cellular roles.

3rd Sentence: Describe whether germ line mutations occur in the gene and list the diseases/syndromes associated with these mutations.

4th Sentence: If the gene is somatically mutated or inactivated (e.g., via methylation), briefly delineate these alterations.
5th Sentence: List the specific types of cancer 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.
Example:

Tumor_Protein_p53_Gene
Human TP53 gene (P53 family), located at 17p13.1, encodes a 53-kD protein (TP53) that acts as a tumor suppressor in many tumor types. The TP53 protein induces growth arrest or apoptosis depending on the physiological circumstances and cell type. Germ line mutations in the TP53 gene are associated with the 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: List the name of the allele and state that it is a variant of the wild-type gene. List the gene family (if any, in parenthesis), give the chromosomal location of the wild-type gene and describe what products the gene encodes for and the role of these products.

2nd Sentence: Give the source, if known, of the allele and describe the mutation(s) in the DNA sequence (and subsequent amino acid changes, if any).
3rd Sentence: Describe the activity of the allele’s protein product as compared to the activity of the wild-type protein product.

4th Sentence: Provide information on the association of the allele with specific ethnic groups (if available).

5th Sentence: State any impact that the change in activity of the protein product may have in the cell.

6th Sentence: List any human diseases (especially cancers) that the allele is well established to be associated with.
Example:

OGG1_1_Allele

Human OGG1-1 allele is a variant form of the OGG1 gene (OGG gene family), located at 3p26.2, which encodes 8-Oxoguanine DNA Glycosylase, an enzyme involved in base excision repair of oxidative DNA damage. Detected in DNA from a human renal cell carcinoma, this allele exhibits a single nucleotide transition polymorphism (445 G>A) that is predicted to result in an arg46-to-gln (R46Q) amino acid change. This mutation causes a 4-fold reduction in the DNA glycosylase/AP lyase activity of the OGG1 gene product (compared to the wildtype version), suggesting a strong impairment in its DNA repair capacity.

Gene Products (typically proteins at this point in the project)
1st Sentence: Provide the protein name (and HUGO abbreviation), length (in aa) and size (in kD); list the gene (and chromosomal location of the gene) that encodes this protein.

2nd Sentence: Concisely detail the cellular role of the protein (may necessitate more than one sentence).
3rd - 4th Sentences: In the case of an association with a human disease, describe how mutations (state particular type) of the gene affect the expression or activity of the product. Relate the protein dysfunction to the specific disease.
In some cases, additional sentences may be necessary if the dysfunctional protein has been solidly established to be involved in the development of a human disease.

Example:
Cu-Zn_Superoxide_Dismutase_Protein

Human Cu/Zn superoxide dismutase protein (153 aa, 17 kD) is encoded by the superoxide dismutase 1 gene (SOD1), which is located at 21q22.1. 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 activity relative to the wild-type protein. This dysfunction has been shown to cause the development of amyotrophic lateral sclerosis. 

