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€ Introduction

Bloodstream infections lead to long hospitalizations and create severe socio-
economic burden globally, but most critically, in developing nations. The current
standard for pathogen identification for diagnosis is through blood culture, which
lacks specificity, sensitivity, and has time to results often exceeding three to five
days, or longer. i,
Microbial cell-free DNA (cfDNA), released from lysed pathogens in the infected . _%;;-
human circulation, has been shown to have high sensitivity for detection.
Nanopore sequencing could offer a culture-free, sensitive and specific diagnosis
while being quicker and more cost-effective than current proposed solutions.
For such a system to become a reality, however, current
methodologies must be updated to accommodate for cfDNA

We set out to determine key variables in replicability and recovery of a particular
bacteria species, B.subtilis, in an ideal human cfDNA sample.
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fragment size distribution.
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We created contrived mock samples
by mixing fragmented microbial
community mix containing genomes
from 8 microbes (7 bacteria and 1
fungus) (D6322, Zymo Research) in 1
mL of healthy human plasma sample.

€) cfDNA extraction solution

Poor or delayed preparation leads to
nucleic acid from host cells
swamping the microbial cfDNA in
biological samples, reducing the
diagnostic test accuracy. We have
developed a portable platform for
automated and fast extraction of
cfDNA directly from blood samples
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@ Conclusion

We have demonstrated a workflow combining a custom cfDNA extraction platform

and nanopore sequencing (Flongle) for a microbial cfDNA sepsis diagnostic

approach.

This workflow could help diagnose the exact causes of sepsis under 6h in clinical

settings. It could provide sepsis patients with appropriate treatment, decrease the
23903 114 pneumoniae (8% total reads) — prescription of broad-spectrum antibiotics and reduce the burden of antibiotic re-
19067 65 consistent with clinical presentation sistance in the hospital environment, and avoid the use of antibiotics altogether, if

| 27838 8.7 cause is viral, fungal or parasitic

Culture results “no growth but GPC seen”
29y male,

Fever, cough (inc. coughing sputum), chest
pain, and difficulty breathing.

Lactate at 2.63 mmol/L

Organism identified: Streptococcus
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