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Pharmacogene Variation Consortium

The Pharmacogene Variation (PharmVar) Consortium is a central repository for
pharmacogene (PGx) variation that focuses on haplotype structure and allelic variation.

The information in this resource facilitates the interpretation of pharmacogenetic test resulis
to guide precision medicine.
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PharmVar Publications

Articles published by PharmVar are available on the resources page.

Original content from the cypalleles.ki.se site is available through the archiv

What's new on PharmVar

Database Updated to Version 5.1.5
Changes to Gene CYP2C? Include:

1. Added new alleles *72¥73*74, and */5.

Movember 17, 2021
Database Updated to Version 5.1.4

Changes include:

1. CYP3AS5: Updated core variant definitions for
multiple alleles to show SNP's that are variant on
build GRCh37 only. For more information see the
Read Me Document for CYP3A5

2. CYP3A5: Updated *9 variant to indicate
functional change.

3. CYP2Dé: Updated core variant definitions for
multiple alleles to show SNP's that are variant on
build GRCh3/7 only. For more information see the
Read Me Document for CYP2D6

4 CYP2D6: Corrected GRCh37 translation for
variant rs28/735595.
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PharmVar and the Landscape
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The Pharmacogene Variation (PharmVar) of Pharmacogenetic Resources
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GeneFocus Reviews
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Standardization

PharmVar uses most recent genomic RefSeqgs

o Derived from the gene’s MANE" Select transcript

o This transcript matches GRCh38 and is 100% identical with its RefSeq for
S'UTR, CDS, splicing and 3’'UTR
o LRGs (if existing) are cross-referenced in the Read Me (Table 1)

Lifting star allele definitions to a newer RefSeq may cause

o “SNP switching”
o Changes in variant positions on the genomic RefSeq

T MANE — Matched Annotation from NCBI| and EMBL-EBI
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Allgle Name PhermVar ID  Variants {Impact) variant = variants with dbSNP rsiD References

CPIC Clinical Function
+ CYP2D6*32 PV004356 2851C=T I:FEZ'?E-CI, 2989G=A [5|:-|iDE- defect], 3854G:=4 I:Ed' 0K, $1B81G=C I:EJBL’}T]

CPIC Clinical Function
+ CYPIDE*A PVOD465 2851C-T (R296C), 2989G=A (splice defect), 4181G=C (S4B6T)

CPIC Clinical Function
* CYPZDE*69 PVO0491 100C>T (P345), 2B51C>T (R2U6C), Z98IGaA (splice defect), 41816 (S486T) v

CPIC Clinical Function
* CYP2D6*9 T 1736G-C (C1615), 2851C=T (R296C), 2989G=A (splice defect)

CPIC Clinical Function
+ CYP2D64110 PWO05356 2989624 (splice defect]

CPIC Clinical Function
* CYP2ZD64123 PWOD633 2851CsT (R296C), 2870TsC (L3INZP), 2989G=A (splice defect), 4181GsC (SABGT)

CPIC Clinical Function
* CYP2D6*133 PWO0722 2851C>T (R296C), 298964 (splice defect), 4145G=A (R4740), 41816G=C (S4BET)

The SNV causing a splice defect is present not
only in CYP2D6%*41, but also *32, *69, *91, *119,
*123 and *138
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SLCO1B1

The Clinical Pharmacogenetics Implementation Consortium
(CPIC) guideline for SLCOIB1, ABCG2, and CYP2C9 and statin-associated

musculoskeletal symptoms

Authors:

*Rhonda Cooper-DeHoff'?, *Mikko Niemi**>, Laura B. Ramsey®’, Jasmine A. Luzum®, E.
Katriina Tarkiainen3#>, Robert J. Straka®, Li Gong!?, Sony Tutejall, Russell A. Wilke!2, Mia |
Wadelius!3, Eric A. Larson!?, Dan M. Roden!*13, Teri E. Klein!?, Sook Wah Yee!é, Ronald M.
Krauss!’, Richard M. Turner!®, Latha Palaniappan!®, Andrea Gaedigk??, Kathleen M.
Giacominil®, Kelly E. Caudle??, Deepak Voora??

This guideline uses the new PharmVar SLCO71B71 nomenclature



New PharmVar Gene: SLCO1B1

m PharmVar introduced its first drug transporter in Oct 2021

o 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

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

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



New gene: SLCO1B1

-
Dfficial Symbol
Official Full Name
Synonyms

External Resources

p

SLCO1B1

solute carrier organic anion transporter family member 161

OATP-C, OATPZ, OATPC, SLCO161, ENSG00000134538, 0ATP181, LST-1, HELRR, SLC21A6, L5T1

EntrezGene 10599 HGHEC: 10959 PharmGKE:PAT 34865839

Download Gene Data ¥

Additicnal Data Download Information

|& Read Me for SLCO1B1

A% Change Log for SLCO1B1

2 Structural Variation for SLCO1B1

NG_011745.1 (LRG_1022) () NM_006446.5 ()
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Figure2  Overview of deletions withinyPSLCO gene locus
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Figure 2 illustrates the gene deletions curated by the DGV database as “Gold Standard
Variants". SLCO1B1 can be afflcted by partial deletions that most often implicate exans 1 and 2,

events (>400 kb) that aso include the entire SLCO187 and SLCO1A2 genes and SLCO183 to
various extents.

1co181 Van de Steeg
et al 2012 (PMID 22232210) for example, have found a large deletion event of 405 kb i affected
subjects and or family members.

To faciitate reporting of PharmVar
designations as following:
Deletion of the entire gene: SLC0161°48
Partial gene deletions: SLCO161°49
References

this Structural Variat citation in which an
information intended

bibliography for an alele.



Merged Haplotypes (examples)

CPIC Clinical Function

+ SIC0O1B1*14 PVD1631 35230A>G (N130D), 35305C>A (P155T)
¥ SICOTB1*14.001 | SLCO1B1*14 | PVD1491 |35230A>G (N130D), {35305C>A (P155T) Tirona et al. 2001
i ¥ ry - - - J-I
% sico1R114002 | SLCO1BIYE | PVD1677 |35230A>G (N130D), 35253G>A, |35305C>A (P155T), 37091T>C, @ T ond.et al. 2001 |
- 37117C=T deposited by PharmVyar Team
¥ SLCO1B1*14.003 PV01705 |35230A>G (N130D), {35305C>A (P155T), 37117C>T deposited by PharmVyar Team
CPIC Clinical Function
# SICO1B1*15 PVD1632 35230A>G (N130D), 37041T>C (V174A) %
SLCOTB1*154, deposited by PharmVar Team
¥ SICOTB1*15.001 | SLCO1B1*15B, | PVO1704 |35230A>G (N130D), {37041T>C (V174A), 37117C>T Nozawa et al. 2002
SLCO1B1*17 Miemi et al. 2004
¥ SLCOTB1*15.002 | SLCO1B1*15C | PVD1687 -10499A>C, |35230A>G (N130D), |37041T>C (V1744A), 37117C>T ] )
- - - deposited by PharmVyar Team
CPIC Clinical Function
¥ SLCO1B1*20 PVD1635 35230A>G (N130D), 97468A>C (L643F)
SLCO1B1*20, Ramsey et al. 2012
¥ SLCOTB1*20.001 | SLCO1B1*21, | PYO1714 135230A>G (N130D), 37117C=T, | 97468A=C (L543F) deposited by PharmVar Team
SLCO1B1*35 Miemi et al. 2004
¥ SLCO1B1*20.002 PV01693 -10690T>C, |35230A>G (N130D), 37117C>T, |97468A>C (L643F) deposited by PharmVar Team




B
t Re-assigned Some *71 Haplotypes

CPIC Clinical Function
¥ SLCO1B1*37 PYV01649 35230A>G (N130D) .
SLCO1B1*1B deposited by Pharm'ar Team
¥+ SLCO1B1*37.001 | PYD1716 35230A>G (N130D —
- - SLCO1BI*IF s ) Pasanen et a
SLCO1B1*1G, deposited by PharmVar Team
¥ SLCO1B1*37.002 C | P | ( ) Pa
# SILCO1B1*37.00 SLCO1BT1H PWO1694 35230A>G (N130D), 37117C>T Pasanen et a

CPIC Clinical Function
4+ SLCO1B1*38 Pv01650 35297G=A (R152L)

# SLCO1B1*38.001 | SLCO1B1*1C | PVD1688 |25297G=A (R152L), 37440G=A Niemi et al. 2004




it fh Added Novel Haplotypes and CNVs

f!

CPIC Clinical
¥ SLCO1B1*39 PY01651 352304A=G |::N'|3[:|3]. 55401C=T l:R253>(: Functicn
CPIC Clinical
¥ SLCO1B1*40 PVO1652  37041TsC (V174A), 97468A=C (L643F) Function
CPIC Clinical
# SLCOTB1*41 PVO1653 35324G=T (splice defect) Functicn
CPIC Clinical
¥ SLCO1B1*42 PVD1654 352304A=G I.’.l"l'lﬂ-[)D']J 37038A=G (Y'IFSC:- Function * .
39 - *47
GPIC Clmicel novel haplotypes
¥ SLCO1B1*43 PVO1655 352304A=C (N1300), 35305C=A (P155T), 55377A=G (1245Y), B4457A=0 (1499V) Function
CPIC Clinical
¥ SLCO1B1*44 PVD1656 35230A=G {N'lﬂ[)l}], 55377A-G (|245'u']_. 6445746 [|499\lr:| Functicn
CPIC Clinical
% SLCO1BI*35 PVD1657  BOZBICT (RSBOX) Eunction
CPIC Clinical
3 SLCO1B1*46 PVO1658  35230AG (N130D), 37041T=C (V174A), BO7E1C-T (R580X) Function
X
CPIC Clinical
¥ SLCO1B1*47 PY01659 35230A=G I::N'|3E|3]. 37041T=C I?J'|T4-f-.]. 58970C=G (P335R) Functicn
>
CPIC Clinical
SLCO1B1*48 PVD1732 SLCO1B1 full gene deletions; see Structural Variation for SLCO1ET Functien *48 and *49
X
CPIC Clinical full and partial
SLGO1B1*4% PVDI734  SLCOTET partial gene deletions: see Structural Variation for SLGOTET Functicn gene deletions
X




Impact on Genotype Test Interpretation and
Phenotype Prediction

Genotype Before Phenotype Before Genotype updated | Phenotype Updated

*156/*17 Poor function *15/*15 Poor function

*14/*17 Indeterminate Function *74/*15 Decreased function

*17/*21 Indeterminate Function *715/*20 Decreased function

*1B/*35 Possibly decreased *37/720 Normal function
function

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

-
§ PHARMGKB https://www.pharmgkb.org/page/slico1b1RefMaterials


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

CYP3A4

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

O

Changes are summarized in the Change Log document

Genomic positions changed

O The position of the *22 SNV changed by 9 bp from 15389 to 15398 (ATG=+1)

-392A>G switched to -392G>A

O Legacy RefSeq has A at -392 while NG _00841.1 has G at this position

O 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, Rand S)

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

*1G designation is pending



CYP3AS

m CYP3A5 was transitioned into the PharmVar database
o Allele definitions lifted to NG 007938.2

s Genomic positions changed
O Positions after 14660 (ATG=+1) are shifted by -5 bp
= Removed several suballeles due to uncertainty
O SNVs being present/absence or insufficient support of haplotypes (e.g., *1B, *1C, *1E, *3C)

o PharmVar Team utilized WGS data to substantiate existing allele

definitions and discover novel haplotypes
m Data showed that CYP3A5*2, *4 and *56 SNPs are on the *3 haplotypes
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€.219-237A>G
(splice defect)

[ I ]— ¥3.001

legacy designation *2 l

egacy designation [ I ¥3 010
€.219-237A<G c.1193C>A
(splice defect) (p.T398N)

C.219-237A>G
(splice defect)

[ — *3.001

legacy designation *4 [ ) "
| p— “3. 009

C.219-237C>A c.599A>G
(splice defect) (p.Q200R))

C.219-237A>G
(splice defect)

]— *3.001

]— *3.005
(formerly *¥3G)

legacy designation *5 [ |

C.219-237A>G  c.432+42T>C
(splice defect) (splice defect)

PharmVar GeneFocus: CYP3AS5 (in revision)

&
it ﬁ‘ﬁ’ 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



CYP2A6 Coming Soon
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No changes since the CYP nomenclature
site transitioned to PharmVar in 2017

CYP2A6 major enzyme for
nicotine metabolism

Complex gene locus
o High similarity with CYP2A7

o  Copy number variation;
rearrangements with CYP2A7

Massive curation efforts
over the last two years

Aim to roll this out in
spring/early summer 2022




Long To-Do List

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

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

= WGS data indicates there are more

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

Next ‘new’ gene?

o Suggestions?
Database functionality improvements -.
o Online submission portal
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