HUGO Naming Standards 

Use In EVS Allele Modeling

Recently, a nomenclature system has been suggested for the description of sequence variants (mutations, polymorphisms) in DNA, RNA and protein sequences. These nomenclature recommendations have now been largely accepted and they stimulate a uniform and unequivocal description of sequence variants. Current rules however do not yet cover all types of variants nor do they cover more complex changes.

The general recommendations are as follows:

· Use neutral terms like "sequence variant", "alteration" or "allelic variant“ instead of “mutation” or “polymorphism”.

· Use systematic names to describe each variant

· Variants are described at the most basic level, i.e. the DNA level, using either a genomic or a coding DNA reference sequence.

· Official HGNC gene symbols should be used.

· To increase its reliability, a reference sequence (genomic or coding DNA) should be complete and derived from the RefSeq database. A coding DNA reference sequence should cover the largest transcript known.

Some of the sequence variations described at the DNA level, which can be applied to variation in the gene 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. NOTE: duplicating insertions should be described as duplications –("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 nt number of the nucleotides inverted. 

6. Gene conversions are designated by "con" after the nt number of the nucleotides converted, followed by a description of the origin on the new sequence; "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.  
Detailed description with examples can be found in the original document (http://www.genomic.unimelb.edu.au/mdi/mutnomen/). 

These nomenclature recommendations seem to be reasonably comprehensive and appear suitable in many cases. It is important that the allele names be uniform and accurately reflect the relevant specific sequence variation(s). For simple variation, like point mutation etc., naming in accordance with HUGO standards, is straightforward. But, difficulty in naming, can increase as the complexity in variation increases, and the names tend to get very lengthy. In many cases for these specific alleles, it may be difficult to trace/map/verify the specified variation to a reference sequence. This is especially difficult in cases of non-coding variations. The difficulty of mapping variations to reference sequence may be tricky and suggests that we may not be able to simply accept stated variation coordinates (even from certain official websites) but rather verify coordinates for each allele. 

Therefore, in Thesaurus, allele concept names should be short and simple and the HUGO recommended names will be represented as synonyms. 

Some examples are as follows:

Deletion:

Concept name:
STK11_1-BP_DEL_843G

Preferred name: 
STK11, 1-BP DEL, 843G

Synonym: 

STK11: c.843delG


HUGO recommended
Substitution:

Concept name: 
STK11_GLY_135_ARG

Preferred name: 
STK11, GLY135ARG

Synonym: 

STK11: c.135GLY>ARG

HUGO recommended

large inversion  -  a large inversion (212,434 nucleotides in length), starting in intron 4, inverts the entire 3' end of the gene and fuses it to position 233+17 (intron) of the XYZ-gene, having an opposite transcriptional orientation (indicated by the "o")

Concept name: XYZ_212434_INV

Synonym: 
g.1458_XYZo: 457 inv 

Synonym: 
c.301-143_XYZo: 233+17inv
HUGO recommended
Duplication:

Concept Name: 
CFTR_5-Bp_Dup_NT3320

Preferred Name: 
CFTR, 5-bp Dup, nt 3320

Synonym: 

CFTR: c.3320-3324dupCTATG
HUGO recommended
CYP alleles:

The naming convention of CYP alleles differs from HUGO. Human Cytochrome P450 (CYP) Allele Nomenclature Committee have their own recommendations for naming CYP alleles (<http://www.imm.ki.se/CYPalleles/>). The gene and allele is separated by an asterisk followed by Arabic numerals and upper-case Roman letters with less than four characters to name the allele (e.g. CYP1A1*3, CYP1B1*22, CYP2D6*10B).  For CYP alleles, these popular names should be used as concept name (asterisk being replaced by underscore) and preferred names, while the HUGO recommended equivalents can be represented as synonyms.
Concept name: 
CYP1A1_4 

Preferred name: 
CYP1A1*4

Synonym: 

CYP1A1: g.4887C>A

HUGO recommended
Concept name: 
CYP2C9_6 

Preferred name: 
CYP2C9*6

Synonym: 

CYP2C9: c.818delA


HUGO recommended






