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“We have a problem with one of our drug in 
Phase 3 clinical trial.”

Hypothetical Example



Phase 3 Trial in Africa Anti-Tuberculosis

Kenya
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Reported Side Effects

Clinical Pharmacologist 
Team

Seizures

Bilirubin 

What could cause this 
serious side effects?
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Hypothetical Example



Clinical Pharmacologist Team
SLCO1B1
SNPs and 

Allele
Frequency in 

Africans ?

SLCO1B1
Expression

Levels in 
Tissues?

Phenotypes
Associated with 

SLCO1B1
variants?

Drugs that 
Inhibit 

SLCO1B1?

Where can we find these information about SLCO1B1?
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Pharmacogenetics of Membrane Transporter 
Database http://pharmacogenetics.ucsf.edu/

 PharmGKB

 dbSNP

 1000 Genomes Browser

 ExAC

 Exome Variant Server

 DiscovEHR

 SPHINX

1. SLCO1B1 SNPs and Allele 
Frequencies in Africans ?
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http://pharmacogenetics.ucsf.edu/


Obtain SNP Information for Transporter Gene 
and in Different Ethnic Populations

http://pharmacogenetics.ucsf.edu/

1 SLCO1B1
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Example of SNP Information for SLCO1B1 in 
Different Ethnic Populations

http://pharmacogenetics.ucsf.edu/

SLCO1B1
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SNP Information for SLCO1B1 in Different 
Ethnic Populations

Variant Data

1000 Genomes
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SNP Information for SLCO1B1 in Different Ethnic 
Populations

1000 Genomes

Gene region, rsID, Position, 
Transcript and Coding position, 

Nucleotide change

26 Populations across 
5 Subpopulations (African, Ad Mixed 

American, East Asian, 
European, South Asian)
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Who are these 26 Populations? 



1000 Genomes Populations: 5 Subpopulations
African Description

ACB African-Caribbean

ASW African American

ESN Nigeria

GWD Gambia

LWK Luhya in Webuye, Kenya
MSL Mende in Sierra Leone

YRI Yoruba
South Asian Description

ITU Indian Telugu

GIH Gujarati Indian

PJL Punjabi

BEB Bengali

STU Sri Lankan

Asian Description
CHB Han Chinese

JPT Japanese

CHS Southern Han Chinese

CDX Chinese Dai

KHV Vietnamese

European Description
CEU Utah residents

TSI Toscani in Italia

FIN Finnish

GBR British

IBS Iberian in Spain

American Description
MXL Mexican

PUR Puerto Ricans

CLM Colombians

PEL Peruvians
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Allele Freq.
rs4149056
OATP1B1 
Val174Ala

African rs4149056
ACB 2.1%
ASW 6.6%
ESN 0.0%
GWD 0.0%
LWK 2.0%
MSL 0.0%
YRI 0.9%

SLCO1B1 SNPs Allele Frequency 
in Africans ?

Pop. rs4149056
CEU 14.6%
ASW 6.6%
CHB 13.6%
GIH 1.9%
MXL 7.8% 11



• Transporters and pharmacogenes focused:
– http://pharmacogenetics.ucsf.edu/

– PharmGKB

• Other databases:
 dbSNP

 1000 Genomes Browser

 ExAC

 Exome Variant Server

 DiscovEHR

 SPHINX

SNPs and Allele Frequencies in 
Different Populations

• All genes
• SNPs Allele Frequency
• Other ethnic groups 

(European, Asian, African 
American)

• Larger populations
• Disease populations
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http://pharmacogenetics.ucsf.edu/
https://www.pharmgkb.org/
https://www.ncbi.nlm.nih.gov/projects/SNP/
http://grch37.ensembl.org/index.html
http://exac.broadinstitute.org/
http://evs.gs.washington.edu/EVS/
http://discovehrshare.com/
https://www.emergesphinx.org/


Pharmacogenetics of Membrane Transporter 
Database http://pharmacogenetics.ucsf.edu/

GTEx Portal
UCSF FDA Transportal
Protein Atlas
RNASeq Atlas
Gene Expression across Normal and Tumor tissue 

(GENT)
CCLE (>500 Cancer Cell-Lines)

2. Where Is SLCO1B1 Expressed?
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http://pharmacogenetics.ucsf.edu/
http://www.gtexportal.org/home/
http://dbts.ucsf.edu/fdatransportal
http://www.proteinatlas.org/
http://medicalgenomics.org/rna_seq_atlas
http://medicalgenome.kribb.re.kr/GENT/
https://portals.broadinstitute.org/ccle/home


Obtain Expression Levels of Transporter 
Genes in Different Tissues
http://pharmacogenetics.ucsf.edu/

1
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Obtain Expression Levels of Transporter 
Genes in Different Tissues

http://pharmacogenetics.ucsf.edu/gtex/index.html

1. Select the Options: ABC, SLC, Both

2. Select the Options: Mean, Median
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Comparison of the Transporter Genes Across 
Different Tissues

1. Select: SLC 2. Select: Median RPKM

Specific vs Ubiquitous

You can sort by tissue

Scroll your pointer to the 
square box for RPKM value 16



http://gtexportal.org/home/
Type gene name here

One Gene at a Time
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SLCO1B1 Gene Expression



http://gtexportal.org/home/

Example SLCO2B1 Gene Expression
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• Transporters focused:

– Pharmacogenetics of Membrane 
Transporter Database

UCSF FDA Transportal

• All other genes:
GTEx Portal
RNASeq Atlas
Protein Atlas
Gene Expression across Normal and 

Tumor tissue (GENT)
CCLE (>500 Cancer Cell-Lines)

Expression Levels in Different 
Tissues and Cell Lines

• Normal and tumor 
tissues

19

http://pharmacogenetics.ucsf.edu/
http://transportal.compbio.ucsf.edu/
http://www.gtexportal.org/home/
http://medicalgenomics.org/rna_seq_atlas
http://www.proteinatlas.org/
http://medicalgenome.kribb.re.kr/GENT/
https://portals.broadinstitute.org/ccle/home


3. Phenotypes Associated with 
SLCO1B1 variants?

• Databases which you can find genetic 
association of the genes with phenotypes.
PharmGKB

ClinGen

ClinVar

GWAS Catalog
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https://www.pharmgkb.org/
https://www.clinicalgenome.org/
https://www.ncbi.nlm.nih.gov/clinvar/
https://www.ebi.ac.uk/gwas/


https://www.ebi.ac.uk/gwas/

Search for a gene

Searching Phenotypes/Traits Associated with a 
Gene (Transporter) or a Variant 
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Phenotypes/Traits Associated with Variants 
in SLCO1B1

Methotrexate 
clearance

Ticagrelor 
metabolite 

levels
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Phenotypes/Traits Associated with Variants 
in SLCO1B1

Blood 
Metabolite 

Levels

Clinical Lab 
Measurements

Bilirubin
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4. Drugs that Inhibit SLCO1B1?

• Manually curated databases which provide 
information about drug- interaction.
– UCSF-FDA TransPortal

– P450 Drug Interaction Table (Flockhart Table™)

– Drug Interaction Database
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http://transportal.compbio.ucsf.edu/
http://medicine.iupui.edu/clinpharm/ddis/main-table/
https://www.druginteractioninfo.org/


UCSF-FDA TransPortal TP
http://transportal.compbio.ucsf.edu/

A list of key transporters important in drug discovery 
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UCSF-FDA TransPortal 

Are those patients with severe side-effects on another drug that 
inhibit OATP1B1?

Click “Rifampicin” to find out what other transporter(s) it inhibits
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http://transportal.compbio.ucsf.edu/



Summary

Types of 
Database Highlights

SNPs and Allele 
Frequencies in multiple 
ethnic groups

• Pharmacogenetics of Membrane Transporters for 
transporters

• 1000 Genome Browser for all genes

Expression levels
• Pharmacogenetics of Membrane Transporters for 

transporters
• GTEx Portal, Protein Atlas, RNAseq Atlas

Genotype-Phenotype
Associations

• GWAS Catalog
• PharmGKB, ClinVar, ClinGen

Drug Interaction 
Database

• UCSF-FDA Transportal
• P450 Interaction Table
• Drug Interaction Database
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http://www.pgrn.org/tools.html



Acknowledgements
Pharmacogenetics of Membrane Transporters (PMT)

Kathy 
Giacomini

Tom
Ferrin

Doug
Stryke

Pui-Yan
Kwok

GM061390

Creation of the PMT Website Funding of PMT

UCSF-FDA TransPortal 

Kathy 
Giacomini

Kari
Morrissey

Chris
Wen

Funding of TransPortal: FDA

Lei
Zhang

Shiew-Mei
Huang

Susan
Johns

28



Thank You

D A T A B A S E

Questions About

? sookwah.yee@ucsf.edu
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UCSF-FDA TransPortal 
http://dbts.ucsf.edu/fdatransportal

If you know what other drugs that were used by patients with the 
severe side-effects, you can search the drug name in the portal.

TRIMETHOPRIM
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http://gtexportal.org/home/

Example SLCO1B1 Gene Expression
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