Allele Nomenclature for the Implementation of “Genes as Instances”
In this schema, gene concepts are placed in the hierarchy as Gene-As-Class parents. Instances of gene concepts, e.g. various allele types, are then placed along with a wild-type sibling allele concept, as children of the matching Gene-As-Class parent. 
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One goal of the “Genes as Instances” implementation scheme is to apply precise nomenclature with respect to naming alleles. Alleles, which are children of gene header concepts, require a naming system to provide a consistent and uniform terminology nomenclature. The following default naming convention has been proposed to name the “wild type” allele and its sibling variant alleles:

Example: 
Concept Name:
BCL2_Gene



Prefered Name:
BCL2 Gene

Concept name: 
BCL2_wt_Allele

Preferred name: 
BCL2 wt Allele
Concept name
:
BCL2_1_Allele

Preferred Name:
BCL2 1 Allele
All allele concept names will be in the following format: gene symbol followed by an underscore, a number, an underscore and then the term Allele.  The Preferred Name follows the same pattern except spaces are used instead of underscores.  This is the default case, in which an allele is found and described but has not yet been given a systematic name.
HUGO Nomenclature:
In Thesaurus, allele concept names should be short and concise following the recommendations stated in the previous section. The HUGO-recommended annotation for variant alleles will be represented using Synonyms. 
Example: 
Concept name: 
CASP8_1_Allele

Preferred Name:
CASP8 1 Allele
Synonym: 

CASP8, c.1207G>C 
(For the meaning of the HUGO recommended annotation see below)
Exceptions to the Allele Nomenclature:
The NCI Thesaurus is not an authoritative source for allele nomenclature; therefore, there are cases that would not follow the above rule. If a gene has a well characterized set of alleles and is associated with a concerted naming effort, the above rules for nomenclature can be superseded.  An example of concepts that deviate from the HUGO naming conventions detailed above is the set of cytochrome P450 alleles. The Human Cytochrome P450 (CYP) Allele Nomenclature Committee (http://www.imm.ki.se/CYPalleles/) has specific recommendations for naming cytochrome P450 alleles. To name CYP alleles, the HUGO gene symbol (for the cytochrome P450 family, subfamily and polypeptide) is followed by an asterisk and then Arabic numbers and upper-case Roman letters with less than four characters (e.g., CYP1A1*3, CYP1B1*22, CYP2D6*10B).  These CYP-specific names should be used as the concept name (asterisk being replaced by underscore) and preferred names, whereas the HUGO recommended equivalents should be represented as synonyms.

Concept name: 
CYP1A1_4 

Preferred name: 
CYP1A1*4

Synonym: 

CYP1A1: g.4887C>A  (HUGO recommended)

Exceptions for Preferred Names also can be made in circumstances where a client requests the inclusion of an allele and presents a name that is reasonable or supported by the literature or the research community. 

Alleles should be renamed if a concerted nomenclature is developed, our concept name would persist but our Preferred_Name should be replaced with the new naming scheme. The old (default) Preferred_Name should be discarded completely. 
HUGO mutation nomenclature rules summary
Alteration of genetic material, which is usually described at the molecular level, can be applied to variations of specific genes. The suggested nomenclature rules for different types of variations are listed below.

1.
Substitutions are designated by a ">" character after the number of the affected nucleotide. 

2.
Deletions are designated by "del" after a description of the deleted segment, i.e., the first (and last) nucleotide(s) deleted. 

3.
Duplications are designated by "dup" after a description of the duplicated segment, i.e., the first (and last) nucleotide(s) duplicated. 

4.
Insertions are designated by "ins" after the nucleotides flanking the insertion. Duplicating insertions are described as duplications. A combination of an insertion and deletion ("indels") are described as a deletion ("del"), followed by an insertion ("ins") after a description of the deleted segment, i.e., the first (and last) nucleotide(s) deleted.

5. 
Inversions are designated by "inv" after the nucleotide number of the nucleotides inverted. 

6.
Gene conversions are designated by "con" after the nucleotide number of the nucleotides converted, followed by a description of the origin on the new sequence, i.e., "region_changed" con "region of origin" 

7.
Translocations are designated in the format "t(X;4)(p21.2;q34)", followed by the usual description, placed between brackets, indicating the exact translocation breakpoint.

8.
Polymorphisms: In the past, a specific notation has been used to describe polymorphic sequence variations, i.e., c.76A/G and p.36L/I (p.36Lys/Ile). However, a description of a variant should be neutral and not include any functional conclusion. Thus, polymorphisms and pathogenic changes should not be described differently.  

A detailed description of the nomenclature for sequence variations (including examples) can be found on the Human Genome Variation Society Web site (http://www.genomic.unimelb.edu.au/mdi/mutnomen/).

These nomenclature recommendations are comprehensive and suitable in most cases. Uniformity in allele nomenclature is important and provides an accurate description of the relevant specific sequence variation(s).  In the case of simple variations (e.g., a point mutation), naming alleles in accordance with HUGO standards is straightforward. However, difficulty in naming can increase as the complexity of the variation increases, resulting in lengthy allele names. In many cases, for these specific alleles, it may be difficult to trace, map and verify the specified variation to a reference sequence. This is especially difficult in the case of non-coding variations. Allele concept names in NCI Thesaurus should be as simplistic and concise as possible. HUGO recommended names should be represented as synonyms in a property value. 
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