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GENERAL WET LAB WORKFLOW
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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

L]

https://www.qiagen.com/us/products/diagnostics-and-clinical- ¢ HOSt Depletlon

research/solutions-for-laboratory-developed-tests/ez1-advanced-xl-instrument

» Filtration via Centrifugal Devices

* Molzym

NEW | Department of Health : :
gﬁ&"z Wafswthente, « 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

WORKFLOW DEVELOPMENT AND OPTIMIZATION: POST-EXTRACTION

Barcoded transposome gDNA
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« Zymo DNA

3*3 +  Zymo RNA

Cleavage of gDNA by transposase

< 60 min and addition of barcodes l ° LI blrl'lary Preparatlon
- ) e [llumina

—_—

Pooling of barcoded libraries, l - DNA Prep
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SPRI - Solid-Phase Reversible Immobilization

* Bioinformatic Host Depletion
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https://nanoporetech.com/ja/document/rapid-pcr-barcoding

THREAT AGNOSTIC SEQUENCING
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BIOINFORMATIC ANALYSIS

ncbhi/sra-human-
scrubber

An SRA tool that takes as input local fastq file from
a clinical infection sample, identifies and removes
any significant...
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BIOINFORMATIC ANALYSIS
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BIOINFORMATIC ANALYSIS PIPELINES
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TAXTRIAGE REPORT

MultiQC

A modular tool to aggregate results from bioinformatics analyses across many samples into a single report.

This report has been generated by the nf-core/taxtriage analysis pipeline. For information about how to interpret these results, please see the documentation.

Per Sequence Quality Scores © Help

The number of reads with average quality scores. Shows If a subset of reads has poor quality. Y-Limits:

FastQC: Per Sequence Quality Scores

15000000
12500000
10000000
7500000
5000000

2500000

14 16 18 20

Mean Sequence Quality (Phred Score)

new | Department of Health

STATE | wadsworth Center
g https://multigc.info/




TAXTRIAGE REPORT

Kraken

Kraken is a taxonomic classification tool that uses exact k-mer matches to find the lowest common ancestor (LCA) of a given sequence. DO/l 10.1186/gb-2014-15-3-r46

Top taxa

The number of reads falling into the top 5 taxa across different ranks.

Counts Percentages Species Genus Family Order Class Phylum Kingdom Domain Root

Kraken 2: Top taxa

10938DNA filtered
1093 8DNANEG filtered
1093 8cDNA filtered
10938cDNANEG filtered
9269DNA filtered

926 9DNANEG filtered

9269cDNA filtered

oM 10M 1T1M 13M 17M

Number of fragments

Clostridium botulinum @ Cutibacterium acnes Flavobacterium ammonificans Corynebacterium aurimucosum ® Finegoldia magna Other Unclassified
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TAXTRIAGE PATHOGEN REPORT
S o i -~ =< B

10938DNA Unknown Clostridium novyi B 622367
str. NCTC 9651

10938DNA LUnknown Clostridium . 3838
haemolyticum NCTC
9693

10938DNA Unknown Clostridium novyi B
str. ATCC 27606

10938DNA LInknown Clostridium botulinum

C/D sfr. 11
10938DNA Unknown Clostridium sp. K25
10238DNA Unknown Clostridium tetani EB8

10938DNA LInknown Clostridium botulinum
D str. 16868

109380NA Linknown Clostridium nowyi A
str. BKT29909

10938DNA Unknown Clostridium botulinum

BKT015925
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PILOT STUDY
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Sequencing Performance ()

(Slide courtesy of Johns Hopkins Applied Physics Laboratory)
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EXPECTED PATHOGEN DETECTION

 Known Organisms in MCE Panel Samples

Organism
Clostridium difficile
Clostridium difficile
Escherichia coli O157:H7
Severe acute respiratory syndrome coronavirus 2
Severe acute respiratory syndrome coronavirus 2
Human respiratory syncytial virus A
Human respiratory syncytial virus B1
Bacillus cereus
Burkholderia thailandensis
Burkholderia thailandensis
Zika virus

Orthopoxvirus - Mpox virus

Preparation

DNA, RNA
DNA, RNA
DNA, RNA
RNA
RNA
RNA
DNA, RNA
DNA, RNA
DNA, RNA
DNA, RNA
RNA

DNA, RNA
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EXPECTED PATHOGEN DETECTION

 TaxTriage Confidence Metric: v1 Values

Preparation Specimen Organism
Clostridium difficile 0.52
Clostridium difficile 0.50

Escherichia coli O157:H7 0.29

Burkholderia thailandensis Not Detected

Burkholderia thailandensis 0.05

Orthopoxvirus - Mpox virus 0.83

“ Bacillus cereus Not Detected
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EXPECTED PATHOGEN DETECTION

« TaxTriage Confidence Metric: v2 Values

Preparation

Specimen

Organism

Clostridium difficile

Clostridium difficile

Escherichia coli O157:H7

Bacillus cereus

Burkholderia thailandensis

Burkholderia thailandensis

Orthopoxvirus - Mpox virus
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0.60

0.60

0.47

Not Detected

Not Detected

0.14

1.00

0.52

0.50

0.29

Not Detected

Not Detected

0.05

0.83




EXPECTED PATHOGEN DETECTION

- TaxTriage Confidence Metric: v1 Values

NEW
YORK
ggm

Preparation
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Specimen

Organism
Clostridium difficile
Clostridium difficile
Escherichia coli O157:H7
Severe acute respiratory syndrome coronavirus 2
Severe acute respiratory syndrome coronavirus 2
Human respiratory syncytial virus A
Human respiratory syncytial virus B1
Bacillus cereus
Burkholderia thailandensis
Burkholderia thailandensis
Zika virus

Orthopoxvirus - Mpox virus

0.07

0.05

0.06

0.24

0.82

Not Detected

0.83

0.08

0.17

0.17

Not Detected

0.83




EXPECTED PATHOGEN DETECTION

« TaxTriage Confidence Metric: v2 Values

Preparation Specimen Organism

Clostridium difficile 0.23 0.07
Clostridium difficile Not Applicable 0.05
Escherichia coli O157:H7 0.12 0.06
Severe acute respiratory syndrome coronavirus 2 0.85 0.24

Severe acute respiratory syndrome coronavirus 2 0.98 0.82

Human respiratory syncytial virus B1 1.00 0.83

Bacillus cereus 0.16 0.08
Burkholderia thailandensis 0.85 0.17

10 Burkholderia thailandensis 0.85 0.17

11 Zika virus Not Detected Not Detected

12 Orthopoxvirus - Mpox virus 1.00 0.83

“ Human respiratory syncytial virus A Not Detected Not Detected
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“MISSED” PATHOGENS DEEP DIVE

« 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

« QOrganism 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

Haemophilus parainfluenzae (Specimen 5,

V2 increases scores Human alphaherpesvirus 3 (Specimen 12, DNA)
of high-likelihood

pathogens | —

RNA)

V2 reduces scores of
o o . . NY-v2 NY-v1 . .
IOW ||ke||h00d TaxTriage Version TaxTriage Version

pathogens
Toxoplasma gondii (Specimen 4, DNA)

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

N
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SPECIMEN TESTING
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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

Cow_09269_cDNA

{unknown)

| Clostridium novyi

191392 (14.47% -
0.48%)

Cow_09269_DMA,
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TASS WORKFLOW: 2022 MPOX OUTBREAK

New York State mpox NextClade Lineage Designation

—

o~
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M B.1.10, 5%
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B.1.14, 2%
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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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