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Introduction
– Need for an ADME panel in drug development

Challenges in developing a panel
– Organizational
– Scientific

Innovation is Powered by Collaboration
ADME Panel Development
– Development of a Consensus List of ADME Genes and 

Genetic Markers
– Characterization & Compilation  of an ADME List
– Criteria & Selection of Genetic Variants

Summary



Need for ADME Panel in Drug 
Development

Nature Reviews, Drug Discovery, March 2003

40% of the Failure in 
Drug Development is 
Attributed to PK 
Issues



Regulatory Impetus

FDA's Critical Path Initiative EMEA Road Map to 2010

"There are currently significant needs, but also significant 
opportunities for developing tools that can more reliably and 
more efficiently determine the safety of a new medical product"

FDA White Paper, 16 March 2004



Organizational Challenge
– A number of pharma working together 

Scientific Challenges
– Determine which genes have enough 

evidence to justify testing on a routine 
basis, and which variations should be 
measured in these genes

Challenges in Developing a Consensus
ADME Panel



Development of a Development of a PharmaPharma
Consensus ADME PanelConsensus ADME Panel

ADME Panel Working GroupADME Panel Working Group



Innovation is powered by collaboration!

Pharmaceutical CompaniesPharmaceutical Companies

Academic CenterAcademic Center
Genome Quebec & Montreal Heart Institute 

Pharmacogenomics Centre
Genotyping Biotech CompaniesGenotyping Biotech Companies



Gene Selection  of ADME Panel

Collation of gene lists Collation of gene lists 
submitted by participantssubmitted by participants
~332 genes Submitted~332 genes Submitted

Drug metabolismDrug metabolism
–– phase Iphase I
–– phase IIphase II
–– transporterstransporters

Drug TargetsDrug Targets
ChannelsChannels
ADME modulatorsADME modulators
–– Nuclear Nuclear 

Receptors (PXR)Receptors (PXR)

%No of 
Genes

Class

824Modifiers

2677Transporters

2368Phase 2

43126Phase 1



Genes Submitted By Pharma Companies

Total Number of Genes Submitted
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Defining the ADME “Core List”Defining the ADME “Core List”

Inclusion CriteriaInclusion Criteria
Genes deemed to be directly involved in drug metabolism Genes deemed to be directly involved in drug metabolism 

and/or have the ability to influence a drug’s and/or have the ability to influence a drug’s 
pharmacokinetic profilepharmacokinetic profile

Identified by FDA as a validated biomarkerIdentified by FDA as a validated biomarker

Supported by published literature of more than one group Supported by published literature of more than one group 
that the variation alters gene functionthat the variation alters gene function

Support by Support by KOLsKOLs ((PharmaPharma DMET groups) in drug DMET groups) in drug 
metabolism field as having altered protein functionmetabolism field as having altered protein function

Gene Selection Process



Defining the ADME “Core List”Defining the ADME “Core List”

Exclusion CriteriaExclusion Criteria
Genes involved in disease predisposition and Genes involved in disease predisposition and 
prognosis were ineligible due to the prognosis were ineligible due to the ethical and legal ethical and legal 
considerationsconsiderations

For example,For example,
–– glucoseglucose--66--phosphate phosphate dehydrogenasedehydrogenase (G6PD)(G6PD)
–– influence a patient’s response to 6influence a patient’s response to 6--mercaptopurinemercaptopurine

Gene Selection Process



Flow Chart of Core ADME Gene Flow Chart of Core ADME Gene 
List Selection ProcessList Selection Process

ADMEADME--related listrelated list
G6PDG6PD
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ADME Core Gene List

TransporterSLCO1B3Phase IINAT1
TransporterSLCO1B1Phase IIGSTT1
TransporterSLC22A6Phase IIGSTP1
TransporterSLC22A2Phase IIGSTM1
TransporterSLC22A1Phase IDPYD
TransporterSLC15A2Phase ICYP3A5
TransporterABCG2Phase ICYP3A4
TransporterABCC2Phase ICYP2E1
TransporterABCB1Phase ICYP2D6

Phase IIUGT2B7Phase ICYP2C9
Phase IIUGT2B17Phase ICYP2C8
Phase IIUGT2B15Phase ICYP2C19
Phase IIUGT1A1Phase ICYP2B6
Phase IITPMTPhase ICYP2A6
Phase IISULT1A1Phase ICYP1A2
Phase IINAT2Phase ICYP1A1

Functional ClassGeneFunctional ClassGene

32 genes



3’

Exon 1 Exon 2 Exon 3 Exon 4
Intron 1 Intron 2 Intron 3

DNA

tSNPpfSNP

5’

fSNP

Ser 7 Arg

Putatively Functional Markers (pfSNPs)
Changes amino acid sequence; likely to influence protein function, though 
not yet reported in the public domain

Tagging SNPs (tSNPs)
Additional SNPs that may be correlated with other genetic variants not 
included in the study (Caucasian)

Functional Markers (fSNPs)
Reported to change the function of or modify the amount of the gene 
product generated and associated with a known ADME endpoint

Val 175 Ala 

T CAA

AA

GC GG

GG

TAG

T G C

>

promoter

Genetic Markers in ADME Panel



Criteria For Selection of Genetic Variants

FDA list of validated genetic variants

Published literature from more than one group 
supports that the variation altered gene function

Key opinion leaders in the drug metabolism field 
support that the genetic variants alters gene 
function

Genetic variants cause an amino acid change in 
the protein encoded by the gene 



184 markers

Sampling of Genetic Variants 
in the ADME Core List

*6, *7, *27, *60,, *28 _ *36 _*37, *29UGT1A1
*3c, *3b, *2 , *4, *8, *3aTPMT

*3, *2, *4, Null, XNSULT1A1
*12, *6, *7, *5, *13, *11, *14 , *19 NAT2
*14, *11 , *15 , *19 , *17 , *22, *5NAT1

NullGSTT1
V114A, V105IGSTP1
*B , *X2, NullGSTM1

*9A, *8, *9B, *10, *7 DPYD
*6, *10, *3, *5, *7CYP3A5

*6, *2, *20CYP3A4
*2CYP2E1

*18, *19, *20, *21, *38, *40, *42, *44, *5, *56CYP2D6 (contd)
*10, *2a, *2, *15 , *17, *41, *4, *6, *12, *11, *7, *3, *14, *8, *9, CYP2D6

*3, *2, *9, *11, *5, *8, *10, *6, *12, *13, *15, *25, *4CYP2C9
*3, *4, *3, *2, *5, *7, *8CYP2C8

*4, *17, *8, *2, *3, *6, *7, *12, *5CYP2C19
*8, *16, *28, *6, *4, *2CYP2B6

*2, *9 , *11, *17, *8, *6, *7, *5, *12, *1X2a, *1X2b, *20, *4CYP2A6
*1K, *1C, *1F, *7CYP1A2

*2A, *4, *3, *5, *8, *6, *7CYP1A1
Core Genetic MarkersGene



Updating the Core and Other Gene ListsUpdating the Core and Other Gene Lists

To address the evolution of our knowledge with respect 
to variation in drug metabolism pathways
– Group agreement to meet on an annual or bi-annual 

basis to review, update and discuss the information 
as required

The www.PharmaADME.org website set up
– intended to be a public portal for this information

Link to PharmGKB
– intended to be a point of access where individual 

researchers can make suggestions for the inclusion 
of  additional genes and variants to either list



Summary

The pharma ADME Core list is an industry-academic 
consensus set of genes and a full set of functional 
genetic variants that may be used in drug development

Provide consistency across studies leading to more 
useful comparisons across studies and across 
compounds

This is today’s list which might change in the future as 
science evolves

Provides a framework for the various technology 
platform providers to create standardized products



Michael Michael PhillipsPhillips
AndrewAndrew BrownBrown
Yannick RenaudYannick Renaud

BioBio--InformaticsInformatics
TiborTibor VanVan RooijRooij
MarcMarc BouffardBouffard

MontrealMontreal HeartHeart InstituteInstitute
JeanJean--Claude TardifClaude Tardif

Genome QuebecGenome Quebec
& MHI& MHI PharmacogenomicsPharmacogenomics

CentreCentre
GlaxoSmithKlineGlaxoSmithKline
Eric H. Lai Eric H. Lai 
Stephanie L. Stephanie L. ChissoeChissoe
Matthew R. NelsonMatthew R. Nelson
David P. David P. YarnallYarnall
ZhengyuZhengyu G. G. XueXue

Eli LillyEli Lilly
Richard D. HockettRichard D. Hockett
Sandra C. KirkwoodSandra C. Kirkwood
Reuben NjauReuben Njau

Abbott LaboratoriesAbbott Laboratories
Brian B. SpearBrian B. Spear
Anahita BhathenaAnahita Bhathena

Johnson and JohnsonJohnson and Johnson
Nadine CohenNadine Cohen
Qingqin S. LiQingqin S. Li
DongDong--JingJing FuFu

BristolBristol--Myers SquibbMyers Squibb
Frank Frank LaCretaLaCreta
Eileen Eileen Emison Emison 
HongjianHongjian ZhangZhang

F. HoffmannF. Hoffmann--La RocheLa Roche
Klaus LindpaintnerKlaus Lindpaintner

SanofiSanofi--AventisAventis
William BrianWilliam Brian

Merck and Co.Merck and Co.
Thomas RushmoreThomas Rushmore

Collaborators



BackBack--UpUp



Genes with FDA Validated SNPs



-- Probable involvement in drug metabolismProbable involvement in drug metabolism
-- Lacking burden of proof of CoreLacking burden of proof of Core

The ADME “Extended List”The ADME “Extended List”

267 Additional Genes Ranked by Pharma267 Additional Genes Ranked by Pharma



Alternate List of ADME Related GenesAlternate List of ADME Related Genes
Genes involved in pharmacodynamic mechanisms

– being drug targets (VKORC1, HMGCOR, MAO)
– receptors 
– ion channels
– genes involved in individual drug effect 

mechanisms

Example; catechol-o-methyltransferase (COMT)
– degradative pathways for catecholamine 

transmitters
– did not fulfill the required criteria of  a “drug 

metabolizing”



Public Website


