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Experienced human genomics scientist with in-depth knowledge of DNA sequencing data analysis. Proven track
record leading teams in developing scalable, production-quality, reproducible bioinformatic pipelines by incorporating
software development best practices. Dedicated practitioner of servant leadership.

PROFESSIONAL EXPERIENCE

Senior Bioinformatician
54gene, Washington, DC 01/2021-present

*  Served as AWS expert for genomics use cases. Configured, deployed, and administered an on-demand virtual
HPC via AWS ParallelCluster for the Genomics and Data Science team. Maintained S3 buckets, including
implementation of lifecycle rules for cleanup and object archival, and configuration of bucket permissions to
maintain secure access during data sharing collaborations.

* Developed a WGS germline variant calling pipeline that encompasses the GATK best practices guidelines,
incorporates QC metrics including FastQC metrics before/after trimming and adapter removal, estimated
sample contamination, inferred/reported sex concordance, unexpected duplicate samples, approximate
relatedness assessment, and automated sample exclusion based on coverage, het/hom ratio, and
contamination. The pipeline is scalable, with user-configurable memory settings for all dependencies and
special consideration for steps that require high filesystem throughput, high memory requirements, high file
I/0O, etc. The entire workflow is portable and self-contained, using conda to create per-rule environments
where dependencies are automatically installed when the pipeline is run.

*  Oversaw the hiring process that resulted in doubling our team’s size (including one direct report). Wrote up
technical best practices guidance, code of conduct, and onboarding instructions for the team. Set group
priotities and implemented quartetly reviews/goal setting. Created a collaboration-friendly working
environment, including pair programming, asynchronous code review, and academic-style large group code
review.

* Co-wrote an R package for non-destructively and reproducibly cleaning extremely messy questionnaire data,
enforcing data types, identifying outlier samples/variables, performing initial exploratory analysis, and creating
derived variables (e.g. applying inverse normal transform). The package includes over 110 unit tests to ensure
robustness.

* Co-developed a variety of other pipelines for reproducible analysis, including downstream VCF filtering,
benchmarking against NA12878 truth datasets, applying annotation via VEP, exploring CYP2D6 star alleles,
detecting potentially pathogenic repeat expansions, and performing genotyping array QC.

Manager, Bioinformatics Development and Analysis
Cancer Genomics Research Laboratory, NCI/Leidos Biomedical Research, Inc. 07/2020-01/2021

* Led ateam of seven senior bioinformaticians responsible for all pipeline development for CGR and for
advanced analysis support beyond pipelined deliverables

*  Worked closely with PlIs to guide experimental design and selection of appropriate controls, to ensure a
correct match between biological question and experimental technique, and to define and prioritize analysis,
development, and data management requirements

* Enhanced professionalism and reproducibility across the team by using style guides and linters, standardized
directory structure using cookiecutter, environment management via conda, and continuing our previous
efforts with version control and testing

* Conscientiously shaped a team culture of support, mentorship, and safety to take risks, despite being fully
remote during a pandemic, by curating both formal opportunities for interaction (lab meeting, code review,
journal club, lunch-and-learn) and informal ones (asynchronous discussion of pertinent blog posts,
challenging errors/troubleshooting, design decisions, etc.)

* Formalized policies and processes for conference attendance, one-on-one meetings, skip-levels, career
development support, and quartetly reviews/goals
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Bioinformatics Scientist
Cancer Genomics Research Laboratory, NCI/Leidos Biomedical Research, Inc. 01/2017-06/2020

Led the four-person microbiome pipeline development team in constructing a QIIME-based pipeline
coordinated through Snakemake; instituted best practices including version control, code review, and unit,
regression, black box, and acceptance testing; optimized pipeline using mock communities as benchmarks

Wrote a modular, platform-agnostic pipeline to coordinate structural variant calling using multiple
containerized callers, then annotate and compare results across callers; awarded $20,000 for development and
deployment to AWS and Google Cloud platforms

Designed an ensemble germline variant calling pipeline using GATK HaplotypeCaller and Google’s
DeepVariant, using GLnexus to merge gVCFs over large cohorts; combined existing VCF merging tools
(beftools) with custom Python scripts to generate an output VCF that maintains all tags from the original two
callers; benchmarked with GiaB and SynDip datasets to determine precision/recall for variants called by both
callers vs. only one caller

Developed a pipeline to implement non-negative matrix factorization to detect mutational signatures in
somatic sequencing data; discovered evidence for a novel risk factor in esophageal cancer via the signatures
detected

Taught workshops on pipeline development with Snakemake and on data analysis with Python’s pandas
package (see GitHub repositories for interactive tutorials)

Genome Scientist
Personal Genome Diagnostics, Baltimore, MD 01/2016-12/2016

Developed, implemented, and maintained automated report generation tool, eliminating sources of manual
error and reducing turnaround time for reporting NGS results from hours to seconds

Wrote Petl scripts to facilitate extraction and formatting of required data from raw pipeline output to concise,
human-readable summary reports

Collaborated closely with software engineers to establish requirements, regression testing strategy, and user
acceptance testing plans for CLIA reports and related software

Evaluated the effect of switching from SnpEff to VEP annotation databases on our pipeline with regard to
improving sensitivity and accuracy

Instituted and led weekly Genome Sciences team training sessions covering use of UNIX and NGS analysis
tools to facilitate data analysis

Research Fellow, Dy. Sharon A. Savage Laboratory
Division of Cancer Epidemiology and Genetics, NCI, NIH, Rockville, MD 03/2012-12/2015

Wrote a set of custom Perl and Bash tools to facilitate whole exome sequencing data analysis of both
pedigrees and large populations on the NIH compute cluster

Identified novel causal mutations in patients with inherited cancer predisposition syndromes, resulting in
numerous collaborations and nine publications (five first or co-first author)

Authored proposals that were awarded over $60,000 in funding to leverage the DCEG biospecimen
collection via innovative NGS analyses

Doctoral Candidate, Dr. Vicki Lundblad Laboratory
Salk Institute for Biological Studies/UC San Diego, La Jolla, CA 09/2005-12/2011

Led two major projects to explore mechanisms by which telomeres are protected from being misinterpreted
by the cell as DNA breaks, resulting in first- and middle-author publications in peer-reviewed journals

TECHNICAL PROFICIENCIES

* NGS data analysis: bedtools, vcftools, beftools, *  Cloud environments for collaboration: Google
GATK, IGV, QIIME, PLINK, etc. Colab, Binder

*  Workflow management languages: Snakemake *  Package/environment managers: anaconda/

* Containerization: Singularity, Docker mamba, pip, poetry, homebrew, yum

*  Jupyter notebooks ®  Virtual machines: Vagrant

*  Version control: git, GitHub, GitlLab *  Documentation: Sphinx, Roxygen

L]

Cloud computing platform: AWS
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*  Programming/scripting languages (in order of *  *NIX operating systems and Grid Engine- and
decreasing proficiency): Python, bash, R, Perl, Slurm-based HPCs
VBA, MATLAB, and C++ *  Genomic/cancer biology data standards: HGVS,

® Testing frameworks: pytest, testthat SNOMED, GO ontology

*  Variant annotation tools: ANNOVAR, SnpEff, *  Public genomic databases: gnomad, ESP, ExAC,
VEP, dbNSFP 1000 Genomes, dbSNP

EDUCATION

Ph.D., Biology University of California, San Diego, San Diego, CA, 2011

B.S., Molecular and Cellular Biology Johns Hopkins University, Baltimore, MD, 2005
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