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A group of experts came together in the mid 1990s to devise the first pharmacogene 

nomenclature to “encourage scientists worldwide to speak the same language”. The 

new Star (*) nomenclature was first applied to CYP2D6, a major drug metabolizing 

enzyme, for which there was a growing number of allelic variants. The star (*) 

nomenclature was expanded in 2000 to include all other polymorphic CYP genes. 
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The star (*) nomenclature was expanded in 2000 to include other polymorphic CYP

genes
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The number of allelic variants was growing fast – too many to keep updates in 

paper format. The Human CYP P450 Allele Nomenclature Database was launched 

in 2002 under the direction of Magnus Ingelman-Sundberg at the Karolinska 

Institutet in Stockholm, Sweden.   
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CPIC guidelines provide recommendations based on diplotypes for a number of 

genes including CYP2C9, CYP2C19 and CYP2D6 as shown for the 

CYP2D6/tamoxifen guideline. Allele definitions are based on those provided by 

PharmVar. 
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Star allele designations are widely used. 
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Bioinformatic tools such as Astrolabe (developed at CMH) and Stargazer rely on 

allele/haplotype definitions. PharmCAT, another bioinformatic tool for calling PGx 

diplotypes using star allele defintions is a Pharmacogenomics Research Network 

(PGRN) initiative in collaboration with the PharmGKB.

7

PharmVar Overview V4 | 4-17-2019



As highlighted in yellow, the star (*) nomenclature is almost exclusively used to 

display patients’ genotypes on PGx test reports. 
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After dedicating many years of his distinguished career to developing and 

maintaining the CYP Allele Nomenclature resource together with Sarah Sim who 

served as the Webmaster for twelve years, both Magnus Ingelman-Sundberg and 

Sarah Sim have retired from the nomenclature site to focus on other projects.  

The Nomenclature site has transitioned to PharmVar on September 26 of 2017. 
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Once again, a group of experts came together and mutually agreed that the 

Nomenclature database is an invaluable resource to the entire field of PGx 

(research, clinical, commercial) and must not disappear. Andrea Gaedigk (Children’s 

Mercy Kansas City) and Teri Klein (PharmGKB) devised a plan to continue: The 

PharmVar Consortium is the new kid on the block (aka PGRN resource, see 

http://www.pgrn.org/pharmvar.html).  
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Overview of the PharmVar Consortium. Community input and active participation

is key. PGx experts are encouraged to become a member and volunteer to 

participate (e.g. serving as a gene expert). PharmVar currently has 116 members. 

Efforts are coordinated between PharmVar, PharmGKB and CPIC with the goal to 

utilize standardized PGx nomenclature.
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Overview of what gene experts do 
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The new PharmVar database has many more features compared to the original 

Nomenclature website. As CYP genes are transitioned into the PharmVar database 

allele definition display will be updated to current RefSeqs and edited to facilitate 

standardized and uniform reporting of variants across fields. Gene pages have been 

redesigned to provide information in user-friendly and intuitive ways. PharmVar also 

continues to improve cataloguing by introducing a revised haplotype naming system 

and unique PharmVar ID numbers to track each haplotype (see Gaedigk et al. CPT 

Jan;105(1):29-32).
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PharmVar celebrated its first birthday in September 2018 and graduated to a new 

HOME page (no longer showing the transition of the Nomenclature page to 

PharmVar). 

From here, gene pages can be accessed through the GENES tab in the menu bar. 

The content of the Nomenclature site (cypalleles.ki.se) as of Sept 26, 2017, is 

available through the ARCHIVE link. 
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Find important information about the PharmVar Consortium under the ABOUT tab in 

the menu bar including of how to cite PharmVar. 
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The form for new haplotype submissions can be found under the SUBMISSIONS

tab of the menu bar. The allele definition and evidence level criteria document 

can also be found under this tab. 
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The same standards are being applied to all genes in the PharmVar database as 

detailed in the STANDARDS document. Please familiarize yourself with these 

standards before you start using the database.
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PharmVar provides a set of accompanying documents to guide the user. Each gene 

page has a READ ME document summarizing important gene and reference 

sequence information. The CHANGE LOG document keeps track of all changes 

(transition to PharmVar, corrections, revisions, new (sub)allele definitions added, 

etc.). Genes with structural variants such as CYP2D6 shown here also have a 

STRUCTURAL VARIATION document providing a summary of gene deletions, 

duplications, hybrid genes, etc.

Coordinates are mapped to the current genomic and cDNA reference sequences 

(RefSeq) as well as the GRCh37 and 38 genome builds (select the sequence of 

interest by clicking on it). For CYP2D6, coordinates are also shown for M33388, a 

sequence that has been used in the past (PharmVar encourages the use of RefSeq 

coordinates optimally cross-referenced with M33388). The user can toggle 

between different number systems - coordinates can be visualized counting from 

the start of a sequence or counting from the ATG start codon. 

In the current view SNVs highlighted in blue have a rs number. Clicking on any 

SNP will activate the slide-in Variant Positions Window (details see next slide).  

Impact of a SNV is no longer shown in a separate column, but is displayed in 

brackets after the causative SNV. A column has been added for the revised 

haplotype naming system (cross-referenced to legacy names), PharmVar IDs 
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(each haplotype’s unique ID number) and evidence levels. Users can now also 

customize page views using the Haplotype Filters and Column Selection tools. 

In collaboration with the PharmGKB, PharmVar is introducing core allele definitions 

(see STANDARDS and READ ME documents for details). Core alleles are 

highlighted by gray background and core SNVs are flagged with the PharmVar logo. 

Since function is believed to be the same for all alleles with the same star number, 

function is now displayed in the core allele line.  

The Comparative Allele ViewEr (CAVE) tool allows graphical comparisons of core 

alleles. The user can access the CAVE tool via the Graphical View button. Please 

consult the READ ME document for more information and examples before 

using CAVE. 
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The Variant Positions Window shows positions of a SNV on all reference 

sequences and both genome builds. A link to dbSNP is provided here. Furthermore, 

the user has the option to view all haplotypes containing that SNV. 
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Select allelic variants for comparison from the selection pad and click the 

‘Compare Haplotypes’ button. The CAVE graph displays which core SNVs are 

shared among alleles. Note that a core SNV of a particular haplotype may not be 

part of the core definition of another, but may be found on one or more suballeles. 

More detailed information and examples are provided in the READ ME 

documents of the genes that have the CAVE feature. We strongly encourage all 

users to consult these documents before using CAVE.
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PharmVar expanded its repertoire by adding its first non-CYP gene. The slide 

provides a brief overview of the process of establishing formal nomenclature of 

NUDT15 and displays the haplotypes currently defined. A number of novel variants 

were discovered and submitted during the process. 
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The PharmVAR team and PharmGKB collaborators are keeping busy. The DPYD 

page is under construction and will go live later this year. We continue to work on 

additional cool features. 
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Thank you!

Please feel free to use any slides, but don’t forget to credit PharmVar.org
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