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Education
2015 Harvard University
PhD, Organismic and Evolutionary Biology; Naomi Pierce and Peter Girguis, Advisors
2006 Stanford University
BS, Earth Systems

Research Experience
2018–2022 The genomics of host specificity in gut microbes
CIHMID Postdoctoral Fellow, Cornell University
I am developing approaches to construct genome-centric analyses of evolution in host-
associated microbiomes. By combining long-read sequencing, short-read sequencing, 
and anaerobic culture, I am creating genomic resources that will enable us to 
investigate how evolution shapes microbial genomes as a function of host specificity. 
Current projects include a new open-source protocol for inexpensively generating high-
thoughput bacterial isolate genome sequences, an approach for prototype selection of 
representative samples for differential coverage profiles for efficient binning of high-N 
metagenomics studies, and a project combining long- and short-read sequencing 
primate metagenomes to demonstrate deep patterns of host fidelity and 
codiversification in primate gut microbiomes. 

2015–2018 Codiversification in host-associated microbiomes
Postdoctoral scholar, Rob Knight lab, University of California San Diego
I developed open source tools for characterizing phylogenetic signal in complex host-
associated microbial communities, helping to answer the question of what it means for a 
microbiome to ‘evolve’ with its host. I applied these tools to large datasets of vertebrate-
associated microbiomes, using both amplicon sequencing and shotgun metagenomics. 

Additionally, I developed novel approaches for the high-throughput sequencing and 
analysis of metagenomes. These tools leverage advances in automation and 
miniaturization to decrease library prep costs by an order of magnitude, allowing a shift 
from low-N to high-N strategies in shotgun metagenomics studies, with corresponding 
improvements in statistical power. 

mailto:jsanders@fas.harvard.edu


2008–2015 Symbiotic Microbial Evolution, Ecology, and Physiology
Graduate Student, Pierce and Girguis Labs, Harvard University
I used a variety of recently developed techniques in microbial community sequencing 
and analysis to investigate the evolution and ecology of symbiotic microbial 
communities, using chemoautotrophic hydrothermal vent gastropods and the gut 
communities of arboreal neotropical ants and baleen whales as model systems. I 
developed novel computational approaches to characterizing phylogenetic signal in 
complex host-associated microbial communities. 

2006–2008 Ecological Physiology, Transcriptomics, and Proteomics
Research Technician, George N Somero Lab, Hopkins Marine Station
Responsible for a wide range of duties, from lab organization and equipment 
maintenance/repair to independent, self-directed research. I was involved in 
experiments in transcriptomics (using both printed cDNA and Agilent oligo microarray 
platforms), proteomics (Western blotting), and whole-organism physiology. I lead the 
development of a new oligonucleotide expression array for intra- and interspecific 
transcriptomics in Mytilus mussels, as well as establishing an in-house bioinformatics 
pipeline for the processing, annotation, and databasing of target organism ESTs.

2005–2007 Phylogeography of Zooxanthellae in Intertidal Anemones
Student, Stephen R Palumbi Lab, Hopkins Marine Station
Constructed a fine-scale phylogeny of dinoflagellate symbionts inhabiting the intertidal 
anemone Anthopleura elegantissima  along the entire coast of California. Characterized 
symbionts at four loci using direct sequencing, PCR cloning, and RFLP.

2005–2006 Biogeography as a signal of mass extinction in reef ecosystems
Student, under Elizabeth Hadly, Stanford University
Performed a novel biogeographic meta-analysis of mass extinctions in Phanaerozoic 
reefs. Tested various hypotheses about generalized response to mass extinction using 
ancient and modern georeferenced reef databases and ArcGIS software. 

2005–2006 Molecular Forensics and Phylogeography of Seahorses
Student, Stephen R Palumbi Lab, Hopkins Marine Station
Investigated market composition of the central California medicinal seahorse trade 
using mitochondrial DNA sequencing (control region). Created a rough phylogeography 
for the most widely traded species using location-referenced museum specimens.



Computational Expertise
End-to-end bioinformatics workflows with Snakemake
Six years of experience writing genomics and metagenomics workflows in the 
Snakemake workflow language. These workflows have been deployed locally and in 
HPC cluster environments, and have processed studies comprising tens of thousands 
of novel samples. See https://github.com/biocore/oecophylla for one example. 
Data management, analysis, and interface programming in Python
I have seven years of writing collaborative open-source PyCodeStyle-compliant 
bioinformatics software in Python, including unit and integration testing in a public-facing 
production environment. I am proficient with Pandas, NumPy, MatPlotLib, Scikit-Bio, and 
other common bioinformatics and data science libraries, and have experience writing 
web app backends with Tornado. 
Statistical analysis in R
I have more than a decade of experience doing basic data processing and statistical 
analysis in R. I am familiar with both Jupyter and R-markdown based notebook scripting 
and sharing. 
CAD modeling and simulation in Fusion360
I have two years of experience designing and creating custom laboratory equipment 
(and other tools) using the Autodesk Fusion360 CAD platform, including basic FEA 
simulation. See https://github.com/CUMoellerLab/Labware for some examples.
Collaborative software development
I enjoy constructive and collaborative software development, in both junior and 
mentorship roles. I use Git and GitHub extensively for both personal and shared 
projects, and contribute pull requests to open-source projects when I can. 

Industry Experience
2018-2019 Consultant, Biota Technologies, Inc.  

Completed 290 billable hours developing novel applications in low-
biomass microbiome DNA sequencing. Introduced new technique 
adopted in standard processing workflow to enhance reliability and 
traceability of samples. Resulted in one coauthored patent application, 
in process.

2020-2021 Consultant, BiomeSense, Inc. 
2021-now Founder, Lightweight Labware, LLC. 

Founded small business designing and selling open-source laboratory 
equipment to enable high-throughput genomics protocols at low cost, 
as well as engaging in bioinformatics and laboratory consulting 
services.

https://github.com/biocore/oecophylla
https://github.com/CUMoellerLab/Labware
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Invited Talks

Towards a genomic perspective on evolution in non-model gut microbiomes. Penn State 
University, 2021.

Towards a genomic perspective on evolution in non-model gut microbiomes. 
Micrombiome Centers Consortium, 2021.

Towards a distributed framework for microbial ecophylogenomics. Penn State 
University, 2020. 

Agglomerating data to study major trends in the ecology and evolution of microbiomes. 
San Diego State University, 2020.

Agglomerating data to study major trends in the ecology and evolution of microbiomes. 
Duke University, 2019.

Agglomerating data to study major trends in the ecology and evolution of microbiomes. 
North Carolina State University microbiology seminar series, 2019.



The evolution of the tetrapod gut microbiome. Gordon Research Seminar on Animal-
Microbial Symbioses, 2018.

Changing the scale of inquiry with the Earth Microbiome Project. Keynote lecture, IEEE 
Aerospace Conference, Big Sky, MT, 2018.

The evolution of the tetrapod gut microbiome. Departmental seminar, Biological 
Sciences, Binghamton University, 2018.

The Earth Microbiome Project and the critical challenges of democratized 
metagenomics. University of British Columbia, 2018.

The evolution of the tetrapod gut microbiome. Joint Congress on Evolutionary Biology, 
Montpellier, 2018.

The Earth Microbiome Project and the critical challenges of democratized 
metagenomics. Polar Microbes Symposium, Tvarminne, 2018.

Democratizing metagenomics with leaderboard sequencing. Critical Assessment of 
Metagenomic Interpretation / Mid-Atlantic Microbiome Meetup, University of 
Maryland, 2017.

Carried through the trees: gut bacteria and rainforest ants. Departmental seminar, 
Microbiology, UC Riverside, 2017.

The evolution of the tetrapod gut microbiome. Society for Integrative and Comparative 
Biology, 2017. 

Working below the OTU: codiversification in microbiomes and deblur and Heatsequer: 
improving 16S resolution to find and track contaminants. Standards, Precautions, 
and Advances in Ancient Metagenomics. Max Planck Institute for the Science of 
Human History, Jena, 2016.

Abundance and codiversification in ant gut microbiomes. Rowland Institute at Harvard, 
2016. 

Gut microbiomic consequences of dietary shifts in animals great and small. Scripps 
Institute for Oceanography, 2015.

Gut microbiomic consequences of dietary shifts in animals great and small. Gordon 
Research Conference on Animal-Microbe Symbioses, 2015. 

Disentangling the coevolutionary histories of animal gut microbiota. Departmental 
seminar, Microbiology, Cornell University, 2014. 

Disentangling the coevolutionary histories of animal gut microbiota. Evolution, Raleigh, 
NC, 2014

Detecting codiversification in an ant gut microbiome. ASM Beneficial Microbes, San 
Antonio, TX, 2012



Invited Posters
Comparative analyses of vertebrate gut microbiomes reveal convergence between birds 

and bats. Gordon Research Conference on Animal-Microbe Symbioses, 2019.
The whale gut reveals another axis of microbiome diversity. ASM General Meeting, 

Boston, MA, 2014. 
Detecting codiversification in an ant gut microbiome. Evolution, Ottawa, ON, 2012.

Awards and Grants
2019 Best talk, Gordon Research Seminar on Animal-Microbial Symbiosis
2014 Certificate of Distinction in Teaching, Harvard University
2011 Putnam Field Grant, Harvard University
2011 Doctoral Dissertation Improvement Grant, National Science Foundation
2010 Putnam Field Grant, Harvard University
2008 Predoctoral Fellow, National Science Foundation
2004 Undergraduate Research Program Major Grant, Stanford University

Teaching Experience
2021 Workshop organizer, “3D printing for the lab,” Penn State University
2020 Guest lecturer, “Microbial Genomics,” Cornell Veterinary Medicine
2020 Guest lecturer, Phylogenetics, Cornell University
2018 Guest lecturer, “Microbial Genomics,” Cornell Veterinary Medicine
2018 Guest lecturer and mentor, Microbiome Hackathon, Cornell University
2018 Workshop co-organizer, “Microbial Diversity analysis: methods and 

pipelines”, University of British Columbia
2015 Guest lecturer, “Animal Behavior,” Harvard University
2015 Guest lecturer, “Animal Behavior,” Harvard University
2015 Guest lecturer, “Special Topics in Ecology: From Metacommunities to 

Microbiomes,” University of Toronto
2015 Guest lecturer, “Biology of the Social Insects,” Providence College
2015 Teaching Fellow, “Animal Behavior,” Harvard University
2014 Teaching Fellow, “Writing Science,” Harvard University
2011 Teaching Fellow, “Animal Behavior,” Harvard University
2010 Teaching Fellow, “Lab Techniques in Ecological Physiology,” Harvard 

University



2009 Head Teaching Fellow, Mentoring For Science
2005 Guest Science Teacher, Escondido Elementary, Stanford, CA
2005 Underwater Explorers Instructor, Monterey Bay Aquarium
2003–2004 Science Educator, Marine Science Institute, Redwood City, CA

Mentorship Experience

2019-2020 Shanyah Mitchell, Cornell University 
Laboratory technician

2017-2018 Rodolfo Salido, University of California San Diego  
Laboratory technician

2016-2018 Jeremiah Minich, University of California San Diego  
PhD candidate

2013-2015 Nathaniel Bresnick, Milton Academy and Yale University 
Visiting high school/undergraduate researcher

2013 Aaron Behr, Brown University 
Visiting undergraduate researcher

2012 Annabel Beichman, Harvard University 
Senior Thesis, “Gut Flora of the North Atlantic Right Whale” 
Hoops Prize nominee  
Coauthor of published peer-reviewed scientific paper

2012 Nathan Fudenberg, Carleton College  
Visiting undergraduate researcher

2011 Chung Yao Yu, Harvard University 
Senior Thesis, “Exploring differences in carbon metabolism between 
short-fat and long-skinny Ridgeia piscesae” 
Hoops Prize award winner

Science Outreach and Service

2019-2021 Board of Directors, Ithaca Generator Makerspace 
2015 Science ambassador, Harvard Museum of Natural History 

Public outreach at HMNH I Heart Science festival
2013 Science outreach, Cambridge Science Festival  

Designed public demonstration of DNA barcoding and molecular 
forensics of seafood



2012 Guest teacher, Science & Cooking, Harvard University 
Designed and taught class for summer kids program

2012 Public lecture, Science In The News, Harvard University 
Public lecture on species interactions / symbioses

2009 Head Teaching Fellow, Mentoring For Science, Harvard University 
Organized weekly after-school science enrichment class for students 
from Boston Public Schools

Peer Review
Journals
• Applied and Environmental Microbiology
• BMC Evolutionary Biology
• Ecology Letters
• Environmental Microbiology
• FEMS Microbiology Ecology
• Genome Biology
• ISME Journal
• Marine Mammal Science
• Microbiology Open
• Microbiome
• Molecular Biology and Evolution
• Molecular Ecology
• Molecular Ecology Resources
• mSystems
• National Geographic
• Nature Biotechnology
• Nature Ecology and Evolution
• Nature Scientific Reports
• PeerJ
• PLoS Biology



• Proceedings of the National Academy of Sciences
• Royal Society Open Science

Funding agencies
• National Science Foundation
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