Automation of the ONETest™ PathoGenome Assay

Targeted Whole Metagenomic Sequencing ¢ 254 Respiratory Pathogens « BAL Specimens
Fusion Genomics Corp., Richmond, BC, Canada University of Florida Rocky Point Medical Laboratory

(1) End-to-End Workflow Overview

1. BAL Sample Collection 2. DNA Extraction

4. Next Gen Sequnecing 5. FusionCloud™ Analysis

Library Construction & Enrichment

Min. volume: 500 pL MagMAX Microbiome Ultra Kit . . L SP Reagent Kit v1.5, 300 cycles Upload FASTQ X Host depletion
. ) ) : Fragmentation X End-Repair X Ligation : : : :
Store 4°C same day, or = Lysis K Proteinase K digest PCR K Hvbrid Canture K Elution 2x150 bp paired-end sequencing ->- Dual taxonomic screening
—20°C (=1 wk) / =80°C (=12 mo) Bead-based capture & wash ybrid -apiure utio PhiX control spike 1-2% Genome assembly & metric calc.

Runtime: ~18 hours fully automated
Final sample in ODTC at 10°C

50 L Tips 300 uL Tips Reagent Pre-Plating Summary QC Checkpoints by Stage

Homogenize turbid samples Elute in 50 yL - QC: =5 ng/uL Library gPCR (KAPA/NEB) before load CSV + HTML report download

aene! ; Plate Lid Key Reagents (col — vol/well) Stage Method Pass Criteria
,,,,,, —— ‘®
Semi-skirt |4 FB 2uL | FE 2uL | Diluted SS 30uL | ERE 40uL | AT 12.5uL | 1. BAL Receipt
® . eceip . :
meseitl Plate 1 Green : _
5 | @) Lig 2.5uL | MM 20pL | 1dx 2.5uL Sample volume check Visual / volumetric =500 pL; no clots/excess blood
m— Plate 2 @ Blue SS 5uL | PPC 5uL | PPC 5uL | BM 9uL . - i
8 r i’_'" \ 2 ¥ & & 2 Pos.t Extraction Qubit fluorometry =5 ng/uL (Qubit HS DNA)
I - EEIS PRP 4.5uL | ENH 3uL | HYB 7.5uL | WS1/2/3 200uL | NaOH 20uL DNA yield
i ,. — Plate 3 @ Red Tris 50uL 3. Post-Library
Lggeeemaer ' plate | Sk | | Qubit fluorometry >10 ng/uL; =5 nM (qPCR)
il ' Plate 4 Yellow Diluted WS1 100yL | Diluted WS4 200uL (x2) Library yield
-—— _— 0 4. Library Sizing
Wl o | e | 2o | F.ragment distribution TapeStation / Bioanalyzer ~330 bp avg; =50% in 280-380 bp
_ ] . Automated Protocol Steps (Hamilton Run) 5 Post.S _
Carrier Layout (left — right, positions 1-54) , ; - TOSESeQUENCING - £/ s1Q QC (fastp) Q20 >70% * Q30 =50% * reads =5M
) i Step 1 — Fragmentation Readiqualily
Pos 1-10 Pos 10-15 Pos 16-21 Pos 22-27 | Fragmentase Buffer (FB) + Enzyme (FE) applied to sample DNA ) 6-. Bioinforr.nat.ics FusionCloud™ FPKM - BoC - Relative Abundance
50 pL Tips (x10) 50 pL Tips (x10) 300 pL Tips (x10) V Edpaigealiicatan
( Step 2 — Stop & End Repair C
B ontrol Strategy
FEE 2_8 33 FESES Pos 35 _ Diluted Stop Solution (SS) quenches fragmentation; End-Repair Enzyme (ERE) - N \
300 pL Tips (x10) H,O / EtOH Reservoir - \ 4 / Negative Control Library Control
r \ Culture-neg / PCR-neg BAL Extracted DNA from validated
Aliquot Aliquot Aliquot Aliquot Semi-skirt plate Step 3 — A-Tailing OR Jurkat cell DNA (Thermo clinical or contrived sample
Plate 1 Plate 2 Plate 3 Plate 4 Pos 36-41 A-tail enzyme (AT 12.5 pL) adds 3’ adenine overhang Scientific) + BAL matrix Introduced at robot stage
@ Green li @ Blue li ® Red |i Yellow li (VWRPROGEN / PE sort) - v g Run in parallel with every batch Monitors library + enrichment + sequencing
1 Positions 36-41 (PLTCARLSMTPK) Step 4 — Adapter Ligation & Indexing 1. NTC not recommended for ONETest™
. . i Ligase (Lig 2.5 pL) + unique dual Index (ldx 2.5 pyL) per sample _ ] .
96 DW SAMPLES (full-skirt) Semi-skirt + Full-skirt plates 4 J Pathogen Slgnal Categorlzatlon
Waste Plate — Pos 42—-47 Initial 16 yL — Pos 4247 Pos 42—47 (PLTCARL5DWPG) '
Step 5 — PCR Amplification & Outlier Criteria Met Clinical implication
5 mL Falcon Tubes APE Carrier — Pos 49-54 | FORMESEL A 200 & PO P (HR9 0 1) I O1Ie ) e STRONG All 3: FPKM + Assembly Length + Relative Abundance
CU Beads 800 yL — Pos 48 Lids (used+new) « CB 125 pL - CBB 250 L - Spacer + Magnet VWV
[ ) e MODERATE iteri
Step 6 — Cleanup (CU Beads) A 2 G N
On-deck Modules | 800 L Cleanup Beads (CU) in 5 mL Falcon; magnetic separation ) e WEAK Only 1 of 3 criteria
oDTC CPAC (Heater-Shaker) Step 7 — Hybridization Capture (65°C in CPAC) Species in negative controls flagged when control abundance exceeds sample abundance.
InheCO On-?eCk Thern:ocyC|er InheCOCPAC mOdoL‘IIe BIOCkIng Mix (BM 9[1'.) + PrObe (PRP 45”'—) + Enhancer (ENH SIJL) Categorization thresholds are ,OI’0,0I’Iel‘aI’y (FUSion GenomiCS).
PCR amplification - 10°C hold Hybridization at 65°C + HYB Buffer (7.5uL) incubated with QuantumProbes™ library o o
\ ’ Validation Highlights
8-channel span ® CO-RE grippers ® Plate magnet ® Multiflex carriers . ' . o
Step 8 — Capture Bead Binding >85% 254 6.5x FPKM
Start-up Sequence Capture Beads (CB 125 uL) + Capture Bead Buffer (CBB 250 pL) Agreement with culture/PCR Target organisms Enrichment vs. WmGS
1. Power-cycle: OFF Hamilton — OFF CPAC — Reboot PC - v g
2. ON Hamilton - ON ODTC — ON CPAC controller - |
3. Open Method Manager — Select Fusion Genomics — ONETest™ Run Step 9 — Stringency Washes

5. On completion: samples in ODTC column 1, full-skirt plate, 20 uL, 10°C v
Tape aliguot plates 1-4 to deck before run. Cut tube caps (CB/CBB) to avoid collision. Stop 10 — Final Library Elution ] Deck / reagent setup IS 7 s f
| L Note: WS4 wash + Tris-HCI neutralization - stored in ODTC at 10°C Robot startup / method setup 5 min 5 min
Push all racks fully back. Tape aliquot plates 1—4. No-Template Controls not recommended. Fragmentation — ligation — PCR . 300 min
Off-deck drying / lyophilization 10 min 40 min
Hybridization 5 min setup 240 min
Capture, wash, final PCR — 210 min
Library QC, normalization, quantification 90 min 120 min
Sequencer loading + run 5 min 7 h
FusionCloud™ analysis — <15 min
TOTAL 130 min <24 h

(® FusionCloud™ Bioinformatics Analysis Pipeline

H. Final
Raw FASTQ upload Bowtie2 alignment In Parallel: BCFtools v1.11 + proprietary FPKM (normalized abundance) Qualifying reads declared Species in neg. control Report
fastp trimming vs. GRCh38.p13 (rel.35) (D Bowtie2 (—very-sensitive-local Min depth: =5x non-dup reads Breadth of Coverage (BoC) "reportable” flagged if abundance
Q30 threshold + COMPASS plasmid DB —score-min G,100,9) + Samtools Base quality =Q15 Relative abundance Proprietary outlier-based exceeds sample
Low-quality read removal '>' Human reads discarded ‘>‘ (@ Kraken2 (conf=1) + PlusPF DB |> Allele freq =25%; Fwd+Rev '>' Assembly length '>' categorization framework |> Background species filtered
Sep 4 2024) + proprietary fungi i : ™
Tool: fastp (Fusion Genomics) Tool: Bowtie2 v2.4.2 DL(lplicE)ates f/agg);edp/ reenovedy(M AIgQ) Validate taxonomy: Kraken2 default MAPQ 240 unique reads Strong / Moderate / Weak Ensures high specificity FusionCloud
portal
\, J \, J

a R a R a R

Database Content Version / Access Date 820 K 6 d 30 0 /
> +0 days —IU/0
NCBI Bacterial, fungal, and viral genomes August 12, 2022 LRTI deaths worldwide (2022, WHO) Extra hospital stay / inappropriate Abx LRTI patients without etiologic diagnosis
ENA 661K high-quality microbial sequences Larea vl ] Leading infectious cause of in-hospital mortality J L >USD $40,000 excess cost per patient J L Even after exhaustive culture + PCR ]
Kraken2 PlusPF K-mer taxonomic profiling database September 4, 2024 Diagnostic Gap vs. Existing Methods
COMPASS Plasmid reference sequences Front. Microbiol. 2020 DB Strengths seyllunitations
GRCh38.p13 Human genome (host depletion) Release 35 Culture Broad taxonomic range; AST Slow (48h—3 wks); low sensitivity for fastidious organisms
Local DB 318,735 bacterial core-genome seqs * 383,472 fungal orthologs * 907 viral orthologs PCR Panels Rapid (=4h); high sensitivity Limited to ~20-30 targets; misses DNA viruses & fungi
Fusion Genomics Custom QuantumProbes™ for taxon-specific capture _ _ _
WmGS Hypothesis-free; broad scope High cost; low pathogen:host ratio; heavy compute
Database Update Schedule ONETest™ 254 targets; species-level; 6.5x FPKM Hybrid capture efficiency; automated; cloud analysis

* Reference databases: screened semiannually

+ Software stack: continuous monitoring; stable releases queued monthly ONETest™ reagents and software are supplied for research use only and are not intended for diagnostic or therapeutic use. Any clinical use requires independent validation, performance,

- Emergency patches: within 48 h of critical security/bug releases interpretation, and reporting by an appropriately accredited clinical laboratory under its applicable regulatory, accreditation, and quality framework
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