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INTRODUCTION MATERIALS AND METHODS

Contrived Samples: Generated using pooled
remnant VTM or plasma not associated with
an infection and spiked with a pool of matrix
related viruses. These were then serial diluted
into relevant matrix.

Background Contrived Samples within Clinical Matrices

Media Viral Transport Media Human Plasma

B RNA viruses pose a significant global biothreat.
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Beyond the recent coronavirus pandemic, filoviruses,
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to serve as a hypothesis-free, single, and universal assay
for diagnostics of known and novel infectious disease and

Library Preparation Workflow
Emerging Infectious Diseases (EIDs) directly from samples.’ y P
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Single agnostic test — reduces the need for serial testing
against a list of suspected pathogens or culturing which
can lead to delayed actionable results.

1 1.5 hr.

B Nanopore sequencing has the promise of allowing near real-
time sequencing and detection.

Nanopore sequencing for public health threats is well
established and has been previously demonstrated.”®

Targeted nanopore sequencing for viral detection in public
health labs has been successful as part of the COVID-19
pandemic response.’

Study

B We have previously established a 6-plex (8 total) library
preparation workflow for the untargeted, unbiased sequencing
of RNA viruses from Viral Transport Media (VTM) and Human
Plasma (ASM Microbe 2022)
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B This study expands the evaluation of the final library
preparation workflow. We also addressed the outstanding
guestion of barcode binning with barcodes on both ends
(both barcodes) is better than single end (single barcodes)
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RESULTS

Example of Little to No Loss of Detection when using Barcodes
on Both Ends Setting Compared to Single End Setting
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Binning of Sequences Based on Barcodes on
at Least One end (Single) or Both Ends (Both)

Mapping to GFP from Different Barcodes

Contrwe:d Single Both Single Both Single Both
. Sample Viral
Single 3 : Reductlt:’n of Load Barcode Barcodes ~ Barcodes  Barcodes  Barcodes  Barcodes
Both Barcode Barcode
Barcode Clacetall 4/4 4/4 | 4/4 | 4/4 4/4 4/4
B 8/8 88 88 78 | 88 8/8
GFP 173.105 120911 NA C 10/10 10/10 | 0/10 0/10 | 10/10 10/10
| | D 4/8 4/8 0/8 0/8 | 8/8 | 8/8
NEG 1,054 39 96% E 0/4 | 0/4 | 0/4 0/4 __ 0/4 | 0/4
| - - F 0/2 | 0/2 | 0/2 0/2 | 0/2 | 0/2
Sample 1 1,130 72 94% |
= All Replicates Detected = At Least One Detected = None Detected
Sample 2 815 37 95% Limit of Detection from Contrived Samples within Clinical Matrices
0
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Sample 5 1,534 98 94% Zika 3.42 3.41 3.42 3.41 |
| | Chik 242 242 2.92 | 2.88 046
Sample 6 764 70 91% YF 3.03 3.00 3.17 3.14 . 014
| HepA 4.52 4.50 4.52 | 4.50

* LOG10 (TCIDS0 per mL)

Abbreviated Table of Clinical Remnant Samples

m Gold Standard Organism of Assembly SeqScreen Call Modified Call m

Human Genmark EPlex PCR Streptococcus anginosus Genus Present Absent
metapneumovirus Magnetospirillum gryphiswaldense MSR-1 v2 Genus Present Absent
Streptococcus equi subsp. zooepidemicus Genus Present Absent
Parainfluenza IV Genmark EPlex PCR Human parainfluenza virus 4a Genus Present Present TP
Parainfluenza IV Genmark EPlex PCR Human parainfluenza virus 4a Absent Present TP
SARS-CoV-2 Gene Xpert Infinity SARS coronavirus Tor2 Absent Present TP
SARS-CoV-2 Gene Xpert Infinity SARS coronavirus Tor2 Genus Present Present TP
Carnobacterium maltaromaticum Genus Present Absent
Corynebacterium rouxii Genus Present Absent
SARS-CoV-2 Gene Xpert Infinity SARS coronavirus Tor2 Genus Present Present TP
RSV Biofire NA Absent Absent FN
RSV Biofire Human orthopneumovirus Genus Present Present TP
Streptococcus pneumoniae Present Absent
RSV Biofire Respiratory syncytial virus Present Present TP
Human orthopneumovirus Absent Present
Influenza A Biofire Influenza A virus (A/California/07/2009(H1N1)) Genus Present Present TP
Cyclobacteriaceae bacterium Genus Present Absent
Influenza A Diasorin Integrated Influenza A virus (A/California/07/2009(H1N1)) Absent Present TP
Cycler Streptococcus anginosus Present Absent
Influenza A Biofire NA Absent Absent FN
Enterovirus Diasorin Integrated Rhinovirus A Absent Present TP
Enterovirus Diasorin Integrated Rhinovirus A Genus Present Present TP
Enterovirus Diasorin Integrated Rhinovirus A Absent Present TP
Cycler Lactobacillus crispatus Genus Present Absent
Cutibacterium acnes HLO96PA1 Present Absent
Corynebacterium efficiens YS-314 Present Absent
Hepatis A DiaSorin Liaison XL NA Absent Absent FN
Hepatis A DiaSorin Liaison XL Salmonella enterica subsp. enterica serovar Typhimurium str. LT2 Absent Present FN/ FP
Hepatis A DiaSorin Liaison XL Bacillus cereus Genus Present Absent FN
Acinetobacter baumannii Genus Present Absent

Modified Call is based on accepting =0.15 Breadth.Coverage and =1 Depth.Coverage as calculated by SeqScreen-Nano - TP:True Positive, FP: False Positive, FN: False Negative

CONCLUSIONS

B Best method identified was REPLI-g assisted Double-stranded cDNA

synthesis as input into the Native Barcoding Kit and Ligation Sequencing
Kit to generate an 8-plex with 6 samples and 2 controls.

Sequencing library preparation takes between 10 to 16 hours, based on
experience of analyst.

Current limit of detection is greater than targeted PCR assays and near that
of immuno-based assays.

Detection limits appear to be associated with genome size and
segmentation of the virus.

Sensitivity is 0.5714 based on remnant samples with currently no detection
of Human metapneumovirus and Hepatis A.

Precision is 0.8571 including the common detection contaminants of
Klebsiella pneumoniae and Escherichia coli O157:H7.

F1Score is 0.6857 based on remnant samples.

We are continuing to sequence remnant samples to determine the
limitations and associated statistics with this assay.
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