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Conclusions: Parallel processing of 21 samples on CDRH HPC cluster Betsy (5,000 CPU cores) yielded
> 10x speedup at initial steps; > 426x speedup at annotation step. A scalable bin3C innovative approach
harnesses the power of the CDRH High-Performance Computing (HPC) Clusters to parallelize, scale,
and accelerate large-scale computations, enabling tasks that were once impractical due to time
limitations. Metagenomics provides valuable insights into the diversity and identity of AMR genes AMR
genes present in samples.

Table 1. Selected list of genomes reconstructed using MAGs with high level of confidence (>90% Completeness, < 10%
contamination).
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Background

Metagenomics is a cultivation-independent method for studying microbes directly in their natural
environments. It provides a comprehensive means of deciphering the antimicrobial resistance potential for
entire microbial communities. Despite recent advances in metagenomics, reconstruction of microbial
genomes and linking resistance genes to plasmid and source bacteria from metagenomics dataset
remains a challenge. High-throughput chromosome conformation capture (Hi-C) metagenome
deconvolution combines proximity ligation with deep shotgun sequencing data to assemble high-quality
metagenomes and associate mobile genetic elements with their hosts. We employed deep shotgun
metagenomic and proximity ligation (Hi-C) chemistry sequencing to assemble genomes from
metagenomic samples. These dataset requires large-scale computations on HPC clusters. Message
Passing Interface (MPI), the most widely used HPC parallelization method, can lead to job "starvation," is
unable to utilize dynamically available resources, and has limited scalability. To address these limitations,
we leverage the job array feature of HPC job schedulers.
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Figure 6. Number of antimicrobial resistance gene variants by drug class

Conclusions
» Parallel processing of 21 samples on CDRH HPC cluster Betsy (5,000 CPU cores) yielded > 10x
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speedup at initial steps; > 426x speedup at annotation step.

» A scalable bin3C innovative approach harnesses the power of the CDRH High-Performance Computing

Figure 4. Hi-C contact map that shows pairs of genomic positions adjacent to each other in three-dimensional
space
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(HPC) Clusters to parallelize, scale, and accelerate large-scale computations, enabling tasks that were

once impractical due to time limitations.
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Shotgun Assembly o » Metagenomics provides valuable insights into the diversity and identity of AMR genes present in
Wl/ 350
i e samples. When coupled with Hi-C sequencing, it enables linking AMR genes to plasmids and host
bacterial cells and facilitates public health decisions aimed at reducing the source and exposure routes
\I/ = of antimicrobial resistance to humans.
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The views expressed in this poster are those of the author(s) and may not reflect the official policy of the Department of
Health and Human Services, the U.S. Food and Drug Administration or the U.S. Government.

Figure 1 Hi-C deconvolution workflow: A) In-vivo Crosslinking B) Fragmentation and proximity ligation C) Proximity guide assembly. Stalder et al, 2019. Figure 5. Average contigs length per sample reconstructed using Hi-C guided shotgun assembly
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