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Background

Sequencing-based diagnostics are an emerging method for clinical diagnosis that leverage an agnostic approach
for the identification of pathogens. However, there are barriers to the realization of sequencing-based diagnostics,
including separation of true signal of pathogens from background commensals and billion-fold excess host DNA.
Blood2Bac™ is a rapid, culture-free, pathogen-agnostic technology that enriches bacterial and fungal DNA by up to
10 logs directly from whole blood. This ultra high enrichment enables rapid whole genome sequencing (WGS) and
computational analysis with a machine learning-based software package called Keynome® to provide accurate
species identification (ID) and antimicrobial susceptibility (AST) directly from whole blood at single digit CFU/mL
pathogen concentrations in <8 hours.

Methods

A total of 35 BSI pathogens (29 bacteria and 6 yeasts), were spiked into healthy donor blood at concentrations
ranging 0.44-5.63 CFU/mL. Samples were processed through Blood2Bac™ and whole genome sequenced on
PromethION 24 using the LSK114 kit (Oxford Nanopore Technologies). Data was processed through Keynome® for
ID and predictive AST.

Results

We demonstrate the ability to accurately identify 35 bacterial and fungal BSI pathogens at single digit CFU/mL
concentrations (Table 1). The majority of samples resulted in near complete genome recovery, with an average 1x
coverage of 94.3% for bacteria and 99.3% for fungi (Figure 1). We demonstrate a high specificity of 97.1% with just
3 false positive calls across 105 tested samples. For AST, 109 AST predictions on 47 individual bug/drug
combinations across 10 BSI strains were compared to phenotypic results with 92.7% categorical agreement. Total
turnaround time for Blood2Bac™ was an average of 5.77 hours (Figure 2) and we previously demonstrated a
singleplex time of 2 hours for library preparation, ONT sequencing, and computational analysis.

Conclusion

We successfully identified both bacterial and fungal BSI pathogens at single digit concentrations with high accuracy.
The ability of Blood2Bac™ to rapidly recover whole pathogen genomes and for Keynome” to provide accurate ID and
AST predictions demonstrates their potential to have a high impact on the clinical management of BSIs utilizing
whole genome sequencing.
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