1.1.1. Day 1: Streak samples onto Luria–Bertani (LB) agar plates supplemented with the appropriate antibiotic for selecting the respective plasmid-borne resistance marker and incubate at 37 °C for 24 h.

0. Day 2: Inoculate 3–5 mL of LB with the appropriate antibiotic medium with a single isolated colony from Day 1. Incubate with shaking at 37 °C for ~8 h, or until the culture reaches an OD₆₀₀ of 1–2.

1.1.3. Inoculate 400 mL of LB supplemented with the appropriate antibiotic medium with 400 µL of Day 2 starter culture. Incubate with shaking at 37 °C for 8–12 h, or until the OD600 reaches 1–2 (as previously described).

1.1.4. Day 3: Transfer the culture into centrifuge bottles appropriate for the culture volume. Centrifuge at 4200 x g for 10 min., then resuspend the pellet using the reagent volumes recommended by the manufacturer according to the following formula: 


1.1.5. Perform cell lysis, filter wetting using the appropriate buffer, and neutralization as instructed by the kit.

1.1.6. Centrifuge the lysate at 4200 x g for 30 min. Transfer the supernatant to a new tube and centrifuge again for 30 min. If the supernatant remains opaque after these spins (Figure 2), perform an extra centrifugation at 4200 x g.

1.1.7. Perform EQU, WASH, and ELU steps according to kit instructions. 

0. Resuspend DNA in 100 µL of nuclease-free water; this small volume helps maximize concentration for Nanopore library preparation.

1.2.1.2. Prepare the assay tubes according to Table 1. 

1.2.1.3. Vortex each tube for a few seconds before incubating for 2 min at room temperature.

1.2.1.4. Calibrate the Fluorometer using the standards. Insert sample tubes and record readings. For detailed instructions, refer to the Fluorometer manual39.

2.1.1. Day 1: Program a thermal cycler: 30 °C for 2 min., then 80 °C for 2 min.

2.1.2. Thaw kit components at room temperature, spin down, and mix per Table 2.

2.1.4. Prepare mixtures in PCR tubes as outlined in Table 3.

2.1.6. Incubate PCR tubes using the thermal cycle program from Step 1. Place tubes on ice to cool.

2.2.1. Pool barcoded samples in a clean 1.5 mL Eppendorf tube. Ensure the total volume does not exceed 1000 μL.

2.2.2. Resuspend the Beads by vortexing. Add an equal volume of Beads to the pooled barcoded samples and mix by flicking.

2.2.3. Incubate tubes for 10 min at room temperature on a Hula mixer.

2.2.6. Wash beads with 1 mL 80% ethanol while on the magnet. Remove ethanol. Repeat wash.     
     
2.2.8. Remove the magnet and resuspend beads in elution buffer. See Table 4 for the appropriate volumes of EB to be used depending on the number of barcodes in use.

2.2.9. Incubate the tube for 10 min at room temperature.

2.2.11. Quantify the DNA concentration using 1 µL of the eluted sample on the Fluorometer to ensure library prep has been executed successfully and avoid wasting a Flow Cell on a failed library. 

2.3.1. Transfer 11 µL of the DNA library into a new tube and label.           

2.3.2. Dilute the thawed Rapid Adapter in a new tube according to Table 5 and pipette up and down to mix.

2.3.3. Add 1 µL diluted RA to the 11 µL DNA library.

2.3.4. Flick the tube to mix, spin down briefly to ensure the complete volume accumulates at the bottom of the tube. 

2.3.5. Incubate for 5 min on the bench.

3.1.2. Prepare the flow cell priming by mixing a fresh DNA tube using the reagents listed in Table 6. Mix by inversion and pipetting. 

3.1.3. Lift the lid of the device and insert the flow cell. Apply gentle pressure to ensure proper placement.

3.1.5. Check for air bubbles within or adjacent to the priming port. Draw back 20–30 µL of fluid to remove bubbles. 

3.1.6. Draw up 800 µL of priming mix and dispense into the priming port. Avoid introducing air bubbles. Let the device sit for 5 min.

3.1.8. Mix the DNA library with the appropriate volume of library beads in a new tube, as indicated in Table 7.

3.1.9. Adjust the sample port cover to reveal the port. Load 200 μL of priming mix into the flow cell priming port.      

3.1.11. Dispense 75 μL of the DNA library with beads into the sample port, one drop at a time, allowing each drop to absorb before adding the next.

3.1.12. Reapply the sample port cover and close the priming port.

3.1.14. Secure the device lid closed and begin the sequencing run.

3.2.1. Set the run time-limit: depending on how many plasmids are being multiplexed, set the run limit. The default is 48 h, a max time of 72 h can be run. For detailed instructions, refer to the manual.

3.2.3. Select super-accurate basecalling mode.

3.2.4. Select the appropriate rapid-barcode kit (24 or 96). 

3.2.7. Select Basecalling and choose the super-accuracy (SUP) model.

3.2.8. Select the raw FAST5/POD5 data and set an output directory.

3.2.9. Start basecalling. 

4.3. Trim reads: Trim long reads using Filtlong (v0.3.1), removing approximately 5–10% of the lowest-quality reads while retaining ~90% of total yield. Generate a filtered FASTQ file for assembly. If subsequent assemblies produce chimeric contigs, increase filtering stringency by enforcing a minimum read length threshold of ≥3,000 bp and regenerate filtered reads.

4.4. Subsample and assemble readsubsets: Subsample reads using Autocycler according to recommended settings and assemble each read subset using Raven (v1.8.3), Flye (v2.9.6), Canu (v2.3.0), miniasm (v0.3.0), Myloasm (v0.2.0), NECAT (v0.0.1), Plassembler (v1.8.1), and any other assemblies of choice. Note contig lengths and circularization status for each assembly. Assemblers that report circularization (Raven, Flye, miniasm, Myloasm, and Plassembler) should be prioritized for plasmid reconstruction. For Canu and NECAT assemblies, identify candidate plasmid contigs based on expected plasmid size from circular contigs in previous assemblies. 

4.5. Inspect and curate assemblies: Visualize each assembly graph file (.gfa) using Bandage (v0.9.0) and evaluate contigs for circularity, size consistency across assemblers, and evidence of chimeric joins. Remove linear contigs lacking support across multiple assemblers and retain circular contigs with consistent size estimates. If many assemblies contain chimeric joins, return to step 4.3 and increase the minimum read length threshold (recommended ≥3,000 bp). In cases where major plasmids are circularized but smaller unsupported contigs remain, remove minor contigs prior to consensus generation. Proceed to Consensus generation and polishing steps may be executed in batch, following manual curation. 

4.6. Generate consensus and final assembly: After manual curation, proceed with Autocycler consensus generation using the curated assemblies. Execute the remaining Autocycler commands to produce the final consensus plasmid sequence. Detailed command-line instructions and parameter settings are provided in the Supplementary Material.

4.7. Polishing: Once you have a complete assembly has been generated, polish the assembly using the trimmed long reads with Medaka (v2.1.1) to significantly improve consensus accuracy.
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