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A. Personal Statement 

My work focuses on pharmacogenomics, the study of the impact of genetics on drug response, and its 
application to personalized medicine and personal genomics. I am the Co-PI and Director of the PharmGKB 
(Pharmacogenomics Knowledge Base) in the Department of Biomedical Data Science at Stanford University. 
My research ranges from basic science studying gene-variant-drug associations at PharmGKB to translation of 
pharmacogenomics information into the clinical setting. I am particularly interested in translation of human 
genome sequencing data (whole genome and exome) to pharmacogenomic-based therapeutic 
recommendations that are actionable in the clinic. I am a Clinical Pharmacogenetics Implementation 
Consortium (CPIC) Steering Committee member, the coordinator of the Stanford CPIC group and the co-
Director of the CPIC Informatics Working Group which works to reduce barriers to implementing the CPIC 
guidelines in the clinical electronic environment, in part by addressing Clinical Decision Support (CDS) in 
Electronic Health Record (EHR). I am also a co-investigator of PharmCAT, which seeks to enable the 
translation of raw patient genotype or sequencing results into diplotypes and clinical guidance.  This project 
leverages the curated pharmacogenomics knowledge from CPIC, PharmGKB and PharmVar to create patient-
specific reports that are informative to clinicians. I am a member of the PharmVar Steering Committee and 
multiple PharmVar gene expert panels.  I coordinate information across the PharmVar, PharmGKB, CPIC and 
PharmCAT projects to maintain consistency of pharmacogenetic gene nomenclature and harmonize allele 
definition and function terminology/assignment. Additionally, I work with the Clinical Genome Resource 
(ClinGen) to move forward integration of pharmacogenomics into clinical genomic medicine as the co-Chair of 
the Pharmacogenomics Working Group. I also work with ClinVar to create representation of pharmacogenomic 
data into the predominantly disease genomics resource. I have published over 100 peer-reviewed manuscripts 
and book chapters on pharmacogenomics and knowledge resources.  
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B. Positions, Scientific Appointments and Honors 
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2019 - present 
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2008 - 2009 
2007 - 2008 
2002 - 2007 

Co-PI, PharmGKB, Stanford University 
Director, PharmGKB, Stanford University 
Associate Director, PharmGKB, Stanford University 
Assistant Director, PharmGKB, Stanford University 
Curation Manager, 23andMe, Inc. 
Research Scientist/Lead Curator, PharmGKB, Stanford University 
Research Scientist/Scientific Curator, PharmGKB, Stanford University 

 
C. Contributions to Science 

1. I am the Co-PI and Director of the Pharmacogenomics Knowledge Base (PharmGKB, 
https://www.pharmgkb.org). PharmGKB is the premier knowledge resource regarding the impact of 
genetic variation on drug response and contains thousands of manually curated gene-variant-drug 
relationships. I have led or co-led the development of all PharmGKB curation processes and overseen the 
evaluation of manual curation and natural language processing (NLP)/text mining methods for annotation 
of the scientific literature. I have done extensive work in knowledge modeling and terminology/ontology 
development for pharmacogenomics. I have constructed knowledge models for multiple types of data 
annotations in PharmGKB, including annotated drug labels from international regulatory agencies, and 
variant and clinical annotations that identify and summarize specific variant-drug associations and their 
meta-data. I co-developed a terminology for classifying subjects of pharmacogenomics studies by 
biogeographical group. My early work focused on the development of knowledge models and informatics 
tools to capture gene-drug relationships, raw genotype and phenotype data, and pathway knowledge. I 
co-developed the PharmGKB XML schema description of genotype, sequencing and SNP-discovery data; 
constructed data models for pharmacogenomic phenotype information; developed a preliminary ontology 
for data annotation; and co-designed the format and development process for the iconic PharmGKB drug-
centered pathways. 
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2. I am co-investigator of the Pharmacogenomics Clinical Annotation Tool (PharmCAT). I worked with the 
team to develop a software tool that leverages CPIC, PharmGKB and PharmVar information to enable 
translation of patients’ genomes to actionable clinical reports which will be able to be imported into the 
electronic health record (EHR). Previously, I manually annotated some of the first human genomes to be 
published with pharmacogenomic information, including the first family quartet. I applied my knowledge 
and experience from developing a manual PGx annotation process to the creation of PharmCAT’s 
algorithm. Unlike the hugely time-consuming manual annotation process, PharmCAT can analyze a 
genome in seconds and is scalable so that it can annotate thousands of biobank sequences at a time.  
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3. I am co-Director of the Clinical Pharmacogenetics Implementation Consortium (CPIC) Informatics Working 
Group, Stanford CPIC coordinator and a Steering Committee member and have been part of CPIC since 
its inception. I worked with the CPIC PIs to develop the original guideline standards. With CPIC, I have 
worked to create standardized terminology for pharmacogene allele functionality and phenotype terms 
that can be used across platforms for the return of pharmacogenetic test results. We have also developed 
resources to support clinical decision support (CDS) for CPIC guideline implementation. I worked with a 
professional software developer to create a database and API to store all CPIC materials including 
prescribing recommendations and supplemental resources to enable querying of data, making it more 
accessible to electronic health record (EHR) systems. We continue to work to develop resources that will 
support clinical implementation of guidelines in the EHR. I have co-authored multiple CPIC guidelines and 
guideline updates. 
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4. I have worked collaboratively on many pharmacogenomics research projects. As part of the PharmVar 
steering committee and multiple PharmVar gene expert panels, I focus on gene allele nomenclature. I 
have worked with the PharmVar project from its formation, contributing to the extensive rule-based system 
for assigning allele nomenclature, gene-level documentation and the development of “core” allele 
definitions.  I have also worked on nomenclature projects with the CDC concerning pharmacogenomic test 
result reports. I represent CPIC and PharmGKB on the Association for Molecular Pathology (AMP) 
pharmacogenetic guideline workgroup, which works to define variants that should be included on 
pharmacogenomic testing panels. 
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5. My graduate work focused on constructing and assessing molecular models of RNA, including the E.coli 
30S ribosomal subunit, based on published biochemical and molecular experimental data. At the time, the 
x-ray crystal structure of the ribosome had proved difficult to elucidate so distance data gathered from 
experimental methods was the available knowledge and models were the best estimation. Subsequently, 
several ribosomal structures were resolved through x-ray crystallography, which allowed us to 
retrospectively assess the quality of the experimental distance data that had been previously reported in 
the literature. Distance measurements continued to be instrumental in understanding the dynamics of the 
ribosome not revealed by static structures. 
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