. (801) 362-2579 bryan-merrill @
BI'Y an Merrﬂl, PhD Monrovia, CA Google Scholar®
brymerr921@gmail.com brymerr921.github.io ¢

SUMMARY

Accomplished, versatile bioinformatics scientist with a passion for discovering new biology in complex microbial
communities. Creative problem-solver. Proven track record of integrating large-scale multi-omics studies from
public repositories with data generated in-house. Adept at developing and optimizing analysis pipelines for
deployment in the cloud. Known for nurturing successful collaborations and a positive team environment between
bench and computational researchers leading to authorship on >20 publications with >2500 cumulative citations.

EDUCATION

Ph.D. Microbiology and Immunology Stanford University Stanford, CA 2015 - 2022
o Thesis: Discovery of lifestyle-associated microbes, pathogens, and bacteriophages
through deep metagenome sequencing of the gut microbiome
e Advisor: Justin Sonnenburg, Ph.D.

M.S. Microbiology and Molecular Biology = Brigham Young University = Provo, UT 2014 - 2015
o Thesis: Advancing phage genomics and honeybee health through discovery and
characterization of Paenibacillaceae bacteriophages
e Advisor: Sandra Hope, Ph.D.
B.S. Molecular Biology (Magna Cum Laude) Brigham Young University  Provo, UT 2011 -2014

TECHNICAL SKILLS

Programming R /RStudio, Python / Jupyter, Bash, SQL

HPC/Cloud AWS (s3/ec2/batch), Docker, Nextflow, Linux systems administration

Bioinformatics Workflow management: GNU Parallel, Snakemake, Github
Read QC and alignment: FASTQC, BBTools suite, Bowtie2, SAMtools
Metagenome assembly and binning: MEGAHIT, metaSPAdes, metaBAT?2, anvi’o
Genome ID/taxonomy/quality: QUAST, CheckM, GTDB-TK, dRep, CheckV
Sample profiling: Kraken, BioBakery, MIDAS, IGGsearch, inStrain
Gene function: Prodigal, Prokka, InterProScan, DIAMOND, HMMER, MMseqs2
Databases and retrieval tools: NCBI, SRA Toolkit, EBI

EXPERIENCE

BIOINFORMATICS SCIENTIST — NUANCED HEALTH, INC. 2022 -2023

Software development

e Customized, optimized, deployed and was responsible for 4 Nextflow pipelines on AWS
to perform the following: gathering publicly available data; (meta)genome assembly and
binning; functional annotation and genome mining; read-mapping and sample profiling
using public and custom reference databases.

e Deposited pipeline and analysis code for review into team-wide Github repository and
reviewed team members’ code, following best practices.

Data curation

e Collected and harmonized next-generation sequencing data and metadata for thousands of
internal sequencing samples and publicly available metagenomes into data storage and
tables for team use across several projects.
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e Built large libraries of biosynthetic gene clusters from genome mining of in-house and
public data, enabling exploration of effects on ‘omics readouts and phenotypes.

Bioinformatics Data Science

e C(Collaborated on building disease & drug-response prediction models using machine
learning tools to demonstrate the company’s in vivo platform.

o Integrated genome mining and targeted feature extraction of LC-MS/MS metabolomics
data to identify metagenome-metabolome-phenotype relationships.

o Built fixed-effects models to quantify the contribution and significance of experimental
factors using in vivo phenotypic data from multiple time-series experiments across
phenotypes and disease states.

DOCTORAL RESEARCHER — STANFORD UNIVERSITY — LAB OF JUSTIN L. SONNENBURG, PH.D. 2015 — 2022

Software development

e Developed AWS-deployed metagenomics and microbial genomics pipelines to enable
QC, assembly, genome binning, compositional, and functional analysis. Processed >10k
human and mouse samples from >20 lab-led and public studies to date.'?

e Improved performance of existing tools (including programming or consulting for
VirSorter, anvi’o, dRep, inStrain, cblaster) and scaling analyses for the cloud.”'*!?

e Developed AWS-deployed bacterial strain assembly pipeline using Illumina+Nanopore
sequencing data.'!?

e Designed, built, and managed Windows and Linux-based lab servers and backups.
Leadership and community-building

e Provided documentation and onboarding for computational resources, enabling wet-lab
researchers to easily learn computational tools and skills.

e Organized bi-monthly “coding club” meetups to facilitate code troubleshooting and skill
building for all experience levels.

Bioinformatics Data Science

e Designed, executed, and published the largest data-per-sample human gut metagenome
study to date, resulting in an unparalleled view of the gut microbiome in under-
represented human populations. Discovered ~90k microbial genomes, hundreds of
novel species, and prevalence patterns associated with a non-industrialized lifestyle."?

e Generated comprehensive databases of genes, syntenic gene clusters, and genomes
containing ~400k human gut microbial genomes enabling global profiling and functional
data analysis.'>>%!%!2!4 [dentified conservation of gene clusters responsible for:

0 Aromatic amino acid reduction'
0 Asparagine utilization and polyamine production®
0 Consumption of complex baobab polysaccharides (in preparation)

o Characterize B. theta bacteriophages with capsule-dependent tropism resulting in better
understanding complex host-phage dynamics in the human gut.®’

e Identify alterations in the gut virome following osmotic perturbation in mice.'

e Assisted a Stanford core research facility that supports many academic labs to identify
and trace a contagious pathogen in immunodeficient mice through strain-level analysis of
gut metagenome data. Collaborated to develop a successful gPCR-based diagnostic test
for isolation and quarantine of infected and exposed mice. (in preparation,

@ SonnenburgLab/NSG mouse metagenomics)
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e Contributed to the Unified Human Gut Virome catalog which includes a gold-standard
reference database and analyses which reveal novel, prevalent viral clades in humans
across the globe. (in preparation, ® snayfach/UHGV)

STUDENT RESEARCHER — BRIGHAM YOUNG UNIVERSITY — LAB OF SANDRA HOPE, PH.D. 2012-2015
e Operate phage therapy research program targeting honeybee bacterial pathogen requiring:
0 Coordination with local beekeepers for sample collection
0 In-lab isolation and characterization of circulating pathogens and candidate phages
0 Safety and efficacy testing of candidate phage therapy on lab-owned beehives and
healthy/infected hives in the community.
0 Publication of phages identified'®'#*%>% and successful trial results'>"”.
e Mentor >70 undergraduate researchers enrolled in wet-lab + computational phage
discovery course over 3 years, leading to student-led presentations at 5 conferences®> >3
and contribution in peer-reviewed publications.
IGEM TEAM — BRIGHAM YOUNG UNIVERSITY — ADVISED BY JULIANNE GROSE, PH.D. 2013
e Conducted research to modify capsid size of Enterobacteria phage T4 as part of an iGEM
(International Genetically Engineered Machine) team.**’
HHMI SEA-PHAGES (PHAGE HUNTERS) RESEARCHER — BRIGHAM YOUNG UNIVERSITY 2011 -2012
e Isolation, sequencing, and annotation of Mycobacterium smegmatis bacteriophages.*®
TEACHING EXPERIENCE
Guest Lecturer — Stanford University Winter 2021
e MI 215: Principles of Biological Technologies with Peter Sarnow, Ph.D.
Guest Lecturer — Stanford University Winter 2020
e MI 215: Principles of Biological Technologies with Peter Sarnow, Ph.D.
Teaching Assistant — Stanford University Spring 2017

e MI 221: Gut Microbiota in Health and Disease with Ami Bhatt, M.D. Ph.D;
Justin Sonnenburg, Ph.D.

Teaching Assistant — Brigham Young University

e MMBIO 195: Phage Hunters, Comparative Genomics with Don Breakwell, Ph.D.;
Julianne Grose, Ph.D.; Sandra Hope, Ph.D.

Teaching Assistant — Brigham Young University

e MMBIO 194: Phage Hunters, Discovery with Don Breakwell, Ph.D.; Julianne Grose,
Ph.D.; Sandra Hope, Ph.D.

HONORS, AWARDS, RESEARCH SUPPORT

Winter 2013 — 15

Fall 2012 — 14

National Science Foundation Graduate Research Fellowship

BYU College of Life Sciences Dean’s List

BYU Office of Research and Creative Activities (ORCA) grant recipient
BYU Office of Research and Creative Activities (ORCA) grant recipient
Gold Medal, iGEM North American Regional Jamboree

Four year full tuition Heritage Scholarship — Brigham Young University
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