ONETest Delivers Superior Target Enrichment and Improved
Pathogen Detection Against Culture in BAL Samples
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Introduction RESULTS Conclusion

Lower respiratory tract infections remain a leading cause of morbidity and mortality*, yet Compared to wMGS, the ONETest targeted metagenomics assay demonstrated significantly higher
conventional microbial culture often suffers from limited sensitivity, particularly following Core-Genome Capture of Pseudomonas aeruginosa abundance levels for culture-recoverable species, including Staphylococcus aureus, Pseudomonas
antimicrobial therapy~. by OT Quantum-Probes aeruginosa, and Serratia marcescens. Overall targeted microbial abundance increased 26-fold.

OneTest Panel: From Core Genome Identification to Quantum Probes Design

Parallel Core-Gene and Ortholog Discovery

Whole metagenome shotgun sequencing (WmGS) has emerged as a powerful tool for broad ONETest performance was evaluated against bacterial standard and AFB cultures using the

pathogen detection to provide comprehensive unbiased microbial profiling. However, its clinical 001 T \?V';'%Tsest laboratory workflow validation cohort (n = 43). ONETest achieved an an overall accuracy of 97%,
utility in host-rich matrices like bronchoalveolar lavage (BAL) is frequently constrained by /5% sensitivity, and 98% specificity. In addition, PN PCR panel confirmed positivity for 10/11 isolates
overwhelming host genomic DNA, high sequencing costs, and reduced analytical sensitivity for low- 6611000 — 3181735 3671764 907 6 .2 M identifled by ONETest but not routine culture.
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Overall, by providing enriched coverage for target pathogens at significantly lower sequencing costs
and host background interference, ONETest presents a scalable and superior clinical alternative to

‘ WmGs. Furthermore, ONETest represents a highly effective complementary diagnostic approach for
LJMJM I ih | MW Im] “MJW I JU J“JH , M ll i lm ‘WN‘MJM ! I (kAN 'HWMMI i“” BAL specimens, uncovering actionable microbiological insights missed by standard culture.
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Targeted metagenomic sequencing circumvents these challenges by enriching for target
pathogens, offering deep sequencing coverage and improved diagnostic sensitivity. In this study,
we evaluated ONETest*” (OT), a targeted metagenomic sequencing assay, in bronchoalveolar
lavage (BAL) specimens, to assess its overall performance and pathogen detection capabilities
against conventional microbiology.
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Perspectives

Curated Reference ot spacing B Probee. Commensal and normal colonizing species can dilute true pathogenic signals, even in targeted
| |

| | | | metagenomic assays subject to non-specific capture. To maximize the clinical utility of ONETest,
| | gathering larger prospective datasets will be essential to establish better dynamic metric cutoffs and
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O b - t' Technical Performance Compared with WmGS OT Panel Species Figure. 2. Genome-wide read-depth profiles generated by OT (red) and whole-metagenome shotgun sequencing calibrated clinical reporting thresholds that reliably differentiate true pathogens from background
j ec |Ves Targeted species abundance levels BACTERIA | (WmGS; blue) across the P. aeruginosa genome. The OT design targets 4,171core genes using 46,287 probes, |
FUNGI + DNA VIRUSES 0 providing >2x tiling density across target regions to capture within-species genomic diversity. The upper panel shows commensals.
f ] d d | ~20 /O per-base sequencing depth across the full genome, illustrating enriched coverage of targeted core-genome regions by
Assay Performance against Standard Culture . Probe-Target Sequence | | | OT compared with the lower, relatively uniform coverage obtained by WmGS. The lower panel zooms into a Although ONETest significantly enhanced signal-to-noise ratio over WmGs, orthogonal PCR

Divergence

Species-level metrics and Orthogonal PCR when available representative core gene, highlighting probe tiling (gray bars) and the corresponding read-depth profile. Dense, diversity-

Fungal Genera

confirmed the presence of culture-discordant calls that were true positives. Addressing the trade-off

Target Sequence with Representative Variants aware probe tiling supports continuous seguencing coverage across the targeted locus. _ - e _ _ _ _ _
between high sensitivity and moderate specificity will require larger prospective studies that pair
molecular detection with host biomarker profiles and clinical treatment responses to refine diagnostic

M ate r i al & M eth Od S Figure. 1. Atotal of 687,406 target sequences, comprising bacterial core genes alongside fungal and viral orthologs, were identified from 661,000 curated genomes extracted from the SpECiES-LEVEl performance Of OT against Routine CUltU re StewardShlp-
European Nucleotide Archive (ENA) and NCBI public databases. These target sequences were subsequently processed to generate Quantum Probe™ (QP) designs. To enhance species-

and subspecies-level resolution, QPs incorporated common nucleotide variants (frequency >1%) derived from taxon-specific multiple sequence alignments. Probes were designed with a 60- Additional Detecti
itional Detection

nucleotide spacing to achieve =2x tiling coverage for near-complete protein-coding gene recovery. Overall, 6.2 million QPs were generated, targeting core genomes and orthologs across Species Culture (+) Agreement Specificity  sensitivity confirmed by PN Panel
How ONETest Works 254 species and related lineages spanning 50 phylogenetic families. y
Mycobacterium avium complex 10 0.60 0.97 0.60 R f
ONETest PathoGenome Workflow 24-40 h ecudomonas acruginoss . o . e e ererences
preparation enrichment sequencing interpretation microbial profile _ ] ] Burkholderia cepacia complex 4 0.75 1.00 0.75 Infections among 204 countries from 1991 to 2021: an updated systematic study. Viruses 17:892.
In BAL Specimens
Aspergillus fumigatus 2 0.50 1.00 0.50 2. Simner PJ, Miller S, Carroll KC. 2018. Understanding the promises and hurdles of metagenomic
. . Enterobacter cloacae complex 2 1.00 1.00 1.00 next-generation sequencing as a diagnostic tool for infectious diseases. Clin Infect Dis 66:778—7/88.
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= ' ) te/hone a.pa.rvul.a En 34; - Paccilomyces species 5 0.00 1.00 0.00 4. Zhan SH, Alamouti SM, Daneshpajouh H, Kwok BS, Lee M-H, Khattra J, Houck HJ, Rand KH. 2021.
apnocytophaga gingivalis (n = 34) - 0.39 : : . .
DNAextractionand ~ Hybrid capture of Paired-end Microbial identification, Reportable pathogens, o ' PHOEYOPRAga ggivat : Staphylococcus aureus 5 100 0.95 100 " Target capture sequencing of SARS-CoV-2 genomes using the ONETest Coronaviruses Plus. Diagn
sequencing-library  bacterial core-genome next-generation background filtering, co-detections, and % 01 - ’ Staphylococcus hominis (n = 33) - ‘0-3:9 5 Microbiol Infect Dis 101:115508
preparation and fun?al / E)NA viral sequencing and signal qualification  normal flora context 8 ' Prevotella denticola (n = 46) - .(:9_63 Stenotrophomonas maltophilia 2 1.00 0.95 1.00 : :
AYes D_: E Lancefieldella parvula (n = 31) - .10_93 Aspergillus niger 1 0.00 1.00 0.00 _ _ _ o
12 Hours 8 - 14 Hours 1 Hour 24 - 40 Hours TAT T O ; Aspergillus species . 0.00 100 0.00 5. Alamouti, Nguyen et al, ONETest PathoGenome: A Multi-Cohort Evaluation of an Optimized NGS
O o Staphylococcus aureus (n = 2) - ® 1.24 ' ' ' : : : . .
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o Escherichia coli (n = 2) - . @268 Coccidioides posadasii 1 1.00 1.00 1.00
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Technical Comparison Lab Workflow Validation -c% . . Streptococcus pneumoniae (n = 2) ® 1008 aemop IU.S influenzae
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n=119 . ! ! -1IO I5 (I) é 1IO Streptococcus pneumoniae 1 0.00 1.00 0.00 UNIVERSITY of alth
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%I I—I Figure. 3.Values are displayed on a log10 scale. Points represent individual samples Providence Health Care
d bv | | d d d | Figure. 4. Log2 fold-change in FPKM for culture-positive species, comparing OT to full-depth Table. 1. Species level performance of OT against routine culture. Among the validation cohort (n = 43), ONETest N Ay T, The N
o o connected by lines. Box plots indicate medians and interguartile ranges. - 4. - - , - - L. : = a49), UF e New
Enrichment Level Comparlson ASS&Y Performance WmGS data across 119 BAL samples. Points represent species-specific fold-changes. n achieved 74.5% agreement with culture, 98% specificity, and 75% sensitivity across recurrent species. PN Panel FLORIDA ? o ( G E N O M | C S
- R ) - P . St.Paul’s Hospital <
With WmGS sequencing depth matched to the corresponding OT library size for each values represent the n.umber of cuIFure—po:?:ltlve samples for each species. Distinct shades conflrmed_the presence of OT addltlor_lal _detec_tlons In Pseudomonas aeruginosa (4/5), _S_taphylococcus aureus_(l/l) and
o o specimen, OT reduced the human-read fraction by a mean of 4.2% (median 0.89%, denote OT panel species and species not included in the OT panel (off-panel). Species are Haemophilus influenzae (3/3). Escherichia coli and Human mastadenovirus D not identified by standard bacterial culture
More details Of the ONETest methOdOIOgy IN our 0<0.001). listed in descending order of fold-change. were also confirmed by PCR for 1/1 and 1/1 isolates, respectively.

PRS

bioRxiv preprint here!




