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A public pharmacogenetics
research network & database

• Establish a public database presence for
pharmacogenetics (genotype-phenotype)

• Produce an available data set about genetic
and phenotypic variability in response to
medications.

• Concentrate on experimental systems with
broad applicability for understanding
variations in drug response.
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http://www.nigms.nih.gov/pharmacogenetics/



Stanford – South Africa  Biomedical Informatics Program

Cardiovascular & PulmonaryCardiovascular & Pulmonary
Statins Statins & ACE Inhibitors& ACE Inhibitors
R. KraussR. Krauss
Lawrence Berkeley National LabLawrence Berkeley National Lab

Antihypertensive responseAntihypertensive response
J. JohnsonJ. Johnson
U. FloridaU. Florida

Cardiovascular risksCardiovascular risks
A.A.  ShuldinerShuldiner
U. MarylandU. Maryland

Arrythmia Arrythmia TherapyTherapy
D.D.  RodenRoden
Vanderbilt U.Vanderbilt U.

AsthmaAsthma  TreatmentTreatment
S. WeissS. Weiss
Harvard U.Harvard U.

Drug Pathways, Metabolism andDrug Pathways, Metabolism and
TransportersTransporters

Membrane TransportersMembrane Transporters
K.K. Giacomini Giacomini
University of California, SanUniversity of California, San
FranciscoFrancisco
Drug Pathways NetworkDrug Pathways Network
H. McLeodH. McLeod
Washington UniversityWashington University
Phase II Drug Metabolizing EnzymesPhase II Drug Metabolizing Enzymes
R.R. Weinshilboum Weinshilboum
Mayo FoundationMayo Foundation

Nicotine AddictionNicotine Addiction
N.N. Benowitz Benowitz
University of California, SanUniversity of California, San
FranciscoFrancisco

       PharmGKB       PharmGKB
R. AltmanR. Altman
Stanford UniversityStanford University

CancerCancer
TamoxifenTamoxifen
D.D. Flockhart Flockhart
Indiana UniversityIndiana University
Anti-Cancer AgentsAnti-Cancer Agents
M.M. Ratain Ratain
University ofUniversity of
ChicagoChicago

PGRN II



Stanford – South Africa  Biomedical Informatics Program

• International data resource of high quality data
linking genotypes, phenotypes, pathways, and
literature.

• Curate data and develop exchange standards for
pharmacogenetics and pharmacogenomics

• Provide analytic functionality for users
• Link with complementary databases such as Medline,

PDB (Protein Data Bank), dbSNP, and Genbank

PharmGKB Goals
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http://www.http://www.pharmgkbpharmgkb.org.org
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Genotype data

Phenotype data

Pathway data
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Literature annotation data
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NOS3 visual genotype
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Variants linked to phenotypes
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Most common “simple” queries:  templates
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Extended text search

• Boolean combinations AND, OR, NOT: tmpt
NOT mercaptopurine

• Wildcards ? and *:  tpm*
• Fuzzy match:  codine~
• Boosting:  CYP3A4 leukemia^4
• Word neighborhood:  “TPMT

mercaptopurine”~10
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Statistics (thru 3/31/05)

• 1286 registered users (100/month, 50% .edu)
• 1233 literature annotations
• 10578 unique SNP positions (1,008,609 total from 10154 individuals)
• 109649 phenotype measurements
• 5725 subjects with genotype & phenotype data
• 258 genes with data
• 269 drugs with data
• 74 phenotype data sets
• 16 annotated pathways
• 2,166,899 genotype-phenotype pairs
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Use of PharmGKB 1/03-3/05
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User profiles
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Top search terms 10/04-2/05
TPMT (124)
Chemotherapy (82)
cyp2d6 (79)
abcb1 (73)
codeine (57)
irinotecan (52)
ugt1a1 (44)
leukemia (44)
mdr1 (44)
cyp2c19 (38)
warfarin (35)
cyp2c9 (35)
primary (32)
heparin binding protein (32)
drugs (32)
genes (31)
pharmacogenomics (31)
cyp3a5 (29)

ace (29)
methotrexate (28)
insulin (27)
folate pathway (27)
abcg2 (26)
cyp3a4 (26)
pharmacogenetics (26)
variation (24)
cyp2b6 (24)
death (22)
tamoxifen (22)
statin (21)
cisplatin (21)
depression (21)
asthma (21)
Alzheimer (20)
heart failure (20)
nat2 (20)
cyp (20)
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Costs of sharing data?

• Need to learn how to do submissions
• Need to take time & resources to format

data for submissions
• Worry that competitors will get some

advantage with access to actual data
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Benefits of sharing data?

• Benefits for the field
• Benefits for the individual
• Benefits for others
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The field of pharmacogenomics (I)

• A central focal point for access to pharmacogenomic
information creates a presence for the field to
attract attention widely

• Data sharing reduces unnecessary duplication
• Faster dissemination of data/methods -> faster

progress in the field
• Opportunity to aggregate data to test hypotheses

with greater power.
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The field of pharmacogenetics (II)

• Standards will develop as a result of
sharing
– Standards of evidence
– Standards for data exchange
– Standards for “best practices” in lab

• Available data sets stimulate new
analytic/informatic methods.

• Creates “bird’s eye” view of the field for
someone entering, catalyzes new ideas.
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The individual scientist: IMPACT
• More visibility for your work

– Access 20K+ unique visitors/month
– Much wider group of scientists (entering from different

perspectives--pathways, drugs, genes, literature)
• Increased links to your papers
• Entering point for potential collaborators
• ??Increases chance of paper acceptance

– Can mention submission in editor letter
– We can arrange early access by reviewers, if appropriate
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Maximizing impact
1. Start submission to PharmGKB at time of paper

submission (plenty of time)
2. PhD-level PharmGKB Curator assigned to you
3. Web-based tools for genotype data
4. Spreadsheet for phenotype data
5. PREVIEW site before goes public.
6. Ensure literature citations & pathways present and

pointing to your genes/drugs
7. Simultaneous publication of paper (mention PharmGKB

accession number) with data on PUBLIC web site.



Stanford – South Africa  Biomedical Informatics Program

Other interests

• Funding agencies:  clear movement toward data
sharing, in order to have tangible result of
funding decisions.
– NIH in US now routinely adding data sharing

language to grant awards

• Journals:  clear movement towards data
deposition associated with publication
– PharmGKB is convening panel of editors to advise.
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Costs of sharing data?

• Need to learn how to do submissions
– Curators are motivated to make this as easy as possible.

• Need to take time & resources to format data for
submissions
– Synchronization with submission is best time when data is

“fresh” in your mind.
• Competitors will get some advantage with access to

actual data
– No examples yet of damage
– Benefits of increased impact accrue nonetheless.
– Curators can work to release elements of data set as work is

published.
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Five technical informatics issues

1. Overall architecture
2. RDBMS vs. KB
3. XML for data exchange
4. UI considerations
5. Pathway representation issues
6. Terminologies (genes, drugs, diseases)
7. Makeup of PharmGKB team
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Thanks.
russ.altman@stanford.edu

http://www.pharmgkb.org/

Director:  Teri Klein

Curators:  Michelle Carrillo, Caroline Thorn, Andrew MacBride, Mark
Kiuchi, Daniel Holbert, James Gallerani, Ira Klein

Technical Staff:  Mark Woon, Mei Gong, Winston Gor, Feng Liu, Tina
Zhou, TC Truong, Tiffany Jung




