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Standardization

 PharmVar uses most recent genomic RefSeqs
 Derived from the gene’s MANE1 Select transcript
 This transcript matches GRCh38 and is 100% identical with its RefSeq for 

5’UTR, CDS, splicing and 3’UTR
 LRGs (if existing) are cross-referenced in the Read Me (Table 1)

 Lifting star allele definitions to a newer RefSeq may cause 
 “SNP switching”
 Changes in variant positions on the genomic RefSeq

1 MANE – Matched Annotation from NCBI and EMBL-EBI



Filter Options

“rs28371725” AND “Hide Suballeles”

The SNV causing a splice defect is present not 
only in CYP2D6*41, but also *32, *69, *91, *119, 

*123 and *138 



SLCO1B1

This guideline uses the new PharmVar SLCO1B1 nomenclature 



New PharmVar Gene: SLCO1B1

 PharmVar introduced its first drug transporter in Oct 2021
 Star nomenclature was utilized before, but no oversight

 Loosely followed rules first established for CYPs
 Authors self-assigned star numbers
 Many haplotypes were only partially characterized or selected information not included when allele 

definitions were published (e.g., synonymous SNPs)
 Some alleles had more than one star number

 Expert panel reviewed all published information
 Designated several alleles which were published w/o star number
 Several haplotypes were merged, revised and/or corrected

 PharmVar Team utilized WGS data to substantiate existing allele definitions 
and discover novel haplotypes



New gene: SLCO1B1



Merged Haplotypes (examples)



Re-assigned Some *1 Haplotypes



Added Novel Haplotypes and CNVs

*48 and *49
full and partial 
gene deletions

*39 - *47
novel haplotypes



Impact on Genotype Test Interpretation and 
Phenotype Prediction

Many genotypes which were ‘indeterminate’ or had a ‘possible’ are now 
having a definitive function assignment  

Genotype Before Phenotype Before Genotype updated Phenotype Updated

*15/*17 Poor function *15/*15 Poor function

*14/*17 Indeterminate Function *14/*15 Decreased function 

*17/*21 Indeterminate Function *15/*20 Decreased function 

*1B/*35 Possibly decreased 
function

*37/*20 Normal function

https://www.pharmgkb.org/page/slco1b1RefMaterials

https://www.pharmgkb.org/page/slco1b1RefMaterials


CYP3A4

 CYP3A4 was transitioned into the PharmVar database
 Allele definitions lifted to NG_008421.1

 Changes are summarized in the Change Log document
 Genomic positions changed 

 The position of the *22 SNV changed by 9 bp from 15389 to 15398 (ATG=+1)  
 -392A>G switched to -392G>A 

 Legacy RefSeq has A at -392 while NG_00841.1 has G at this position
 Consequently, all alleles that previously had this variant ‘lost’ it while all others ‘gained’ it 

 Merged suballeles (e.g., *15A and *15B)
 Removed suballeles which only differed by having intronic SNVs or SNVs outside the 

region now used for allele definition  (e.g., *1F, J, K, L, N, P, Q, R and S)
 PharmVar Team utilized WGS data to substantiate existing allele definitions and 

discover novel haplotypes
 *1G designation is pending 



CYP3A5

 CYP3A5 was transitioned into the PharmVar database
 Allele definitions lifted to NG_007938.2

 Genomic positions changed 
 Positions after 14660 (ATG=+1) are shifted by -5 bp

 Removed several suballeles due to uncertainty 
 SNVs being present/absence or insufficient support of haplotypes (e.g., *1B, *1C, *1E, *3C)

 PharmVar Team utilized WGS data to substantiate existing allele 
definitions and discover novel haplotypes
 Data showed that CYP3A5*2, *4 and *5 SNPs are on the *3 haplotypes



CYP3A5*2, *4 and *5 (to be retired)

 Samples were homozygous for the CYP3A5*3
SNV and heterozygous for the *2 SNV (top), *4
SNV (middle) or *5 SNP (bottom)

 All samples with *2, *4 or *5 were heterozygous 
or homozygous for the *3 splice variant

 No evidence was found that suggested that the 
*2, *4 and *5 SNVs occur by themselves

 CYP3A5*6, *7 and *8 confirmed

 Genotype data for 1 subject suggests that 
CYP3A5*9 holds up

PharmVar GeneFocus: CYP3A5 (in revision)



CYP2A6 Coming Soon

 CYP2A6 major enzyme for 
nicotine metabolism

 Complex gene locus
 High similarity with CYP2A7
 Copy number variation; 

rearrangements with CYP2A7

 Massive curation efforts 
over the last two years

 Aim to roll this out in 
spring/early summer 2022     

No changes since the CYP nomenclature 
site transitioned to PharmVar in 2017 



 Introduction into the PharmVar database
 CYP2A6 (spring/early summer 2022)
 CYPs 1A1, 1A2, 1B1 and 2E1 (need major curation)

 Need of data
 CYP4F2 in PharmVar database but only 3 star alleles

 WGS data indicates there are more 

 Data mining will likely reveal many new haplotypes for 
other CYPs that have not been extensively investigated yet

 Next ‘new’ gene?
 Suggestions?

 Database functionality improvements
 Online submission portal

Long To-Do List
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