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• Threat Agnostic Sequencing Project Overview
– Matrices

– Optimization

– Pilot Challenge Panel

– Analysis

• Pilot Results

• Sequencing Moving Forward

Overview
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GENERAL WET LAB WORKFLOW

RNA – Ribonucleic acid
TNA – Total nucleic acid
DNA – Deoxyribonucleic acid
ONT – Oxford Nanopore

Image courtesy of Wadsworth Center

WC – Wadsworth Center
GCP – Google Cloud Pipeline
GUI – Graphical user interface
SS – SuperScript
HPC – High-performance computing
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WORKFLOW DEVELOPMENT AND OPTIMIZATION:  EXTRACTION

• Manual Extraction Protocols

• Qiagen DNA Blood Mini Kit

• Epicentre MasterPure Complete

• Automated Extraction Protocols

• Qiagen EZ1 Virus Kit

• Qiagen EZ1 RNA Tissue Kit

• Host Depletion

• Filtration via Centrifugal Devices

• Molzym

• Enzymatic and Mechanical

https://www.qiagen.com/us/products/diagnostics-and-clinical-
research/solutions-for-laboratory-developed-tests/ez1-advanced-xl-instrument

https://www.qiagen.com/us/products/diagnostics-and-clinical-research/solutions-for-laboratory-developed-tests/ez1-advanced-xl-instrument
https://www.qiagen.com/us/products/diagnostics-and-clinical-research/solutions-for-laboratory-developed-tests/ez1-advanced-xl-instrument
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WORKFLOW DEVELOPMENT  AND  OPT IMIZAT ION :  POST-EXTRACT ION

• Clean and Concentration
• AMPure XP
• Zymo DNA
• Zymo RNA

• Library Preparation
• Illumina

– DNA Prep

• ONT
– Ligation Sequencing Kit
– Native Barcoding Kit
– Rapid Barcoding Kit
– Rapid PCR Barcoding Kit

• Bioinformatic Host Depletion
• ONT Adaptive Sequencing

SPRI – Solid-Phase Reversible Immobilization

Rapid sequencing DNA - PCR Barcoding (SQK-RPB004) (RPB_9059_v1_revQ_14Aug2019) | Oxford Nanopore Technologies

https://nanoporetech.com/ja/document/rapid-pcr-barcoding
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THREAT AGNOSTIC SEQUENCING

https://sapac.illumina.com/systems/sequencing-platforms/miseq.html
https://support.illumina.com/
https://www.labmedica.com/molecular-diagnostics/articles/294793737/pocket-sized-devices-enable-real-time-dna-and-rna-sequencing-anywhere.html

https://sapac.illumina.com/systems/sequencing-platforms/miseq.html
https://support.illumina.com/
https://www.labmedica.com/molecular-diagnostics/articles/294793737/pocket-sized-devices-enable-real-time-dna-and-rna-sequencing-anywhere.html
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BIOINFORMATIC ANALYSIS

https://github.com/ncbi/sra-human-scrubber
Amazon Web Services (AWS)
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BIOINFORMATIC ANALYSIS

seqera.io
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BIOINFORMATIC ANALYSIS PIPELINES

https://github.com/jhuapl-bio/taxtriage
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TAXTRIAGE REPORT

https://multiqc.info/
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TAXTRIAGE REPORT

https://multiqc.info/
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TAXTRIAGE PATHOGEN REPORT
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PILOT STUDY

Created with Adobe Firefly



4 April 2025

Sequencing Performance (I)
(Slide courtesy of Johns Hopkins Applied Physics Laboratory)
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EXPECTED  PATHOGEN  DETECT ION

• Known Organisms in MCE Panel Samples
Specimen Organism Preparation

1 Clostridium difficile DNA, RNA

2
Clostridium difficile DNA, RNA

Escherichia coli O157:H7 DNA, RNA

4 Severe acute respiratory syndrome coronavirus 2 RNA

5
Severe acute respiratory syndrome coronavirus 2 RNA

Human respiratory syncytial virus A RNA

6 Human respiratory syncytial virus B1 DNA, RNA

7 Bacillus cereus DNA, RNA

8 Burkholderia thailandensis DNA, RNA

10 Burkholderia thailandensis DNA, RNA

11 Zika virus RNA

12 Orthopoxvirus - Mpox virus DNA, RNA
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EXPECTED  PATHOGEN  DETECT ION

• TaxTriage Confidence Metric: v1 Values
Preparation Specimen Organism NY – v1

DNA 1 Clostridium difficile 0.52

DNA
2

Clostridium difficile 0.50

DNA Escherichia coli O157:H7 0.29

DNA 7 Bacillus cereus Not Detected

DNA 8 Burkholderia thailandensis Not Detected

DNA 10 Burkholderia thailandensis 0.05

DNA 12 Orthopoxvirus - Mpox virus 0.83
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EXPECTED  PATHOGEN  DETECT ION

• TaxTriage Confidence Metric: v2 Values
Preparation Specimen Organism NY – v2

DNA 1 Clostridium difficile 0.60

DNA 2 Clostridium difficile 0.60

DNA 2 Escherichia coli O157:H7 0.47

DNA 7 Bacillus cereus Not Detected

DNA 8 Burkholderia thailandensis Not Detected

DNA 10 Burkholderia thailandensis 0.14

DNA 12 Orthopoxvirus - Mpox virus 1.00

NY – v1

0.52

0.50

0.29

Not Detected

Not Detected

0.05

0.83
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EXPECTED  PATHOGEN  DETECT ION

• TaxTriage Confidence Metric: v1 Values
Preparation Specimen Organism NY – v1

RNA 1 Clostridium difficile 0.07

RNA
2

Clostridium difficile 0.05

RNA Escherichia coli O157:H7 0.06

RNA 4 Severe acute respiratory syndrome coronavirus 2 0.24

RNA
5

Severe acute respiratory syndrome coronavirus 2 0.82

RNA Human respiratory syncytial virus A Not Detected

RNA 6 Human respiratory syncytial virus B1 0.83

RNA 7 Bacillus cereus 0.08

RNA 8 Burkholderia thailandensis 0.17

RNA 10 Burkholderia thailandensis 0.17

RNA 11 Zika virus Not Detected

RNA 12 Orthopoxvirus - Mpox virus 0.83
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EXPECTED  PATHOGEN  DETECT ION

• TaxTriage Confidence Metric: v2 Values
Preparation Specimen Organism NY – v2

RNA 1 Clostridium difficile 0.23

RNA 2 Clostridium difficile Not Applicable

RNA 2 Escherichia coli O157:H7 0.12

RNA 4 Severe acute respiratory syndrome coronavirus 2 0.85

RNA 5 Severe acute respiratory syndrome coronavirus 2 0.98

RNA 5 Human respiratory syncytial virus A Not Detected

RNA 6 Human respiratory syncytial virus B1 1.00

RNA 7 Bacillus cereus 0.16

RNA 8 Burkholderia thailandensis 0.85

RNA 10 Burkholderia thailandensis 0.85

RNA 11 Zika virus Not Detected

RNA 12 Orthopoxvirus - Mpox virus 1.00

NY – v1

0.07

0.05

0.06

0.24

0.82

Not Detected

0.83

0.08

0.17

0.17

Not Detected

0.83
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“MISSED”  PATHOGENS  DEEP  D IVE

• Lab-X sample 4 (RNA prep) contained SARS-CoV-2 that was not detected
• Histogram reveals four reads, all mapping to a single location and only covering 

46 nucleotides
• Organism is being screened out of pathogen report due to three non-

overlapping reads requirement.
• SARS-CoV-2 is detected, if reads processed with Chan Zuckerberg ID (CZID)

• However, CZID also detects 91 other potential pathogens in the sample.
– TaxTriage reports 25 organisms in the complete pathogens report, with 

none having a score above 0.4.
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CO-INFECTION DETECTION
• V2 increases scores 

of high-likelihood 
pathogens

• V2 reduces scores of 
low likelihood 
pathogens

• Horizontal line depicts 
cut-off score for 
pathogen report (0.4)
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SPECIMEN TESTING

Created with Adobe Firefly
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A TALE OF TWO COWS…
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A TALE OF TWO COWS…
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A TALE OF TWO COWS…
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TASS WORKFLOW: 2022 MPOX OUTBREAK
New York State mpox NextClade Lineage Designation

https://www.formsbirds.com/free-new-york-state-outline-map

https://www.formsbirds.com/free-new-york-state-outline-map
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DATA CAN BE USED FOR MORE THAN DETECTION!
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SUMMARY
- Improvement in report generation using TaxTriage v2: 

- Decreases chances of false positives
- Decrease organisms identified on reports
- Report cutoff threshold of 0.4

- Increase efficiency
- For multicenter evaluation,

- 24 samples (12 DNA and 12 RNA)
- Reduced run time from 22 to 2 hours

- Utility
- Early warning

- Reflex testing
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