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Background
DNA sequencing is the state-of-the-art for open-view pathogen detection,
generating millions of short DNA sequences per sample.

Targeted diagnostic assays are unavailable for novel pathogens at first.

The standard analysis is mapping: matching DNA reads against a database
of known pathogen genomes.

Problem 1: novel, divergent threats may be undetectable

ResNets predict if reads originate from novel pathogens

Problem 2: relatively long turnaround times

Real-time, selective analysis of partial results

Tab. 1: Recall Staphylococcus aureus
(not in training DB)

SARS-CoV-2
(not in training DB)

Nanopore, 250bp Illumina, 250bp Nanopore, 250bp Illumina, 50bp

ResNet (ours) 94.7 97.2 52.7 51.3

mapping 3.3 1.6 4.6 0.6
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Results

Fig. 1: Pathogenicity prediction

Fig. 2: ResNet architecture Fig. 3: Accuracy
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