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Research Interests

Large-scale genomics, metagenomics, microbiome analysis, long-read metagenomics, microbial
ecology, metatranscriptomics, single-cell genomics, single-cell rRNA sequencing, genome search,
biological network embedding, and high-performance scientific software.

Research Software

KEY SOFTWARE AND LIBRARIES

DartUniFrac; DartMinHash; TurboANI; GSearch; LASH; Annembed; GraphEmbed; Granne; Rust-
DiskANN; ExalogLog; FastCover; SuperBits; Adas; BinDash-rs; Bindashtree; EMDUniFrac; fpcoa.

CONTRIBUTED SOFTWARE AND LIBRARIES

UltraLogLog; succparen; Scikit-bio; BinDash.
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Selected Publication Notes

« DartUniFrac enables megascale UniFrac computation for microbiome analyses.

« GSearch provides ultra-fast, scalable genome search by combining k-mer hashing and graph-based
approximate nearest-neighbor search.

« Rare biosphere work uses population genomes reconstructed from metagenomes to test ecological
theory under disturbance.

+ Network embedding work accelerates large biological network embedding for genome-scale and
single-cell-scale data.

Presentations and Posters

Poster: Promiscuous and unbiased recombination underlies the sequence-discrete species of the
SARI11 lineage in the deep ocean.
ASM Microbe, Atlanta, GA.

Poster: High Performance parallel and concurrent programming for bioinformatics and computa-
tional biology.
International Summer School on High Performance Computing, Atlanta, GA.

Poster: Time-series metagenomics enables quantification of the rare biosphere to natural distur-
bances.
ASM Microbe, Washington, DC.

Skills

PROGRAMMING Rust, Python, Shell, R.

ANALYSIS GPU programming, statistics, modeling, visualization.

RESEARCH AREAS Microbial genomics, metagenomics, metatranscriptomics, long-read

metagenomics, single-cell genomics, microbiome analysis, biological
network embedding.



