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Several samples can be multiplexed on a single Nanopore sequencing run. The first step after performing the sequence run is to demultiplex the Nanopore data. For this Porechop is used. To prevent contamination and enhance accuracy, the require_two_barcodes flag is used. On the command line enter:

porechop -i Run_USUV.fastq -o Run_USUV_demultiplex --require_two_barcodes
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After demultiplexing, primer sequences (indicated in the file Primers_Usutu.fasta in both orientations) are removed using cutadapt. In addition, sequences with a length shorter than 75 nucleotides will be removed. The primers have to be removed since they can introduce artificial biases in the consensus sequence. On the command line enter:

cutadapt -b file:Primers_USUV.fasta -o BC01_trimmed.fastq BC01.fastq -m 75
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Demultiplexed sequence reads can be mapped against a panel of distinct reference strains using minimap2 and a consensus sequence can be generated using samtools. The example below shows the procedure of a reference-based alignment and the consensus sequence generation of one sample: BC01. On the command line enter:

minimap2 -ax map-ont Random_Refs_USUV.fasta BC01_trimmed.fastq > BC01.bam
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samtools sort BC01.bam > BC01_sorted.bam
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bcftools mpileup -Ou -f Random_Refs_USUV.fasta BC01_sorted.bam | bcftools call -mv -Oz -o BC01.vcf.gz
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bcftools index BC01.vcf.gz

cat Random_Refs_USUV.fasta | bcftools consensus BC01.vcf.gz > BC01_consensus.fasta
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For reference-based alignments it is essential that a closely related reference sequence is used. Therefore, a BlastN search has to be performed with the generated consensus sequence to identify the closest reference strain. After that, the reference-based alignment is repeated with the closest reference strain as reference (step 3.3 and 3.4). On the command line enter:

minimap2 -ax map-ont Ref_USUV_BC01.fasta BC01_trimmed.fastq > BC01_ref.bam

· JoVE60906_screenshot_8

samtools sort BC01_ref.bam > BC01_sorted_ref.bam
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bcftools mpileup -Ou -f Ref_USUV_BC01.fasta BC01_sorted_ref.bam | bcftools call -mv -Oz -o BC01_ref.vcf.gz
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bcftools index BC01_ref.vcf.gz

cat Ref_USUV_BC01.fasta | bcftools consensus BC01_ref.vcf.gz > BC01_ref_consensus.fasta
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Select sequence reads mapping to one amplicon, in this case amplicon 26. Subsequently, map the Nanopore reads against this amplicon using minimap2. Samtools is used to select only the reads mapping to amplicon 26 and to convert the bam file into fastq. On the command line enter:

minimap2 -ax map-ont -m 150 Amplicon26.fasta BC01_trimmed.fastq > BC01.bam
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samtools view -b -F 4 BC01.bam > BC01_mapped.bam
samtools bam2fq BC01_mapped.bam | seqtk seq - -> BC01_mapped.fastq
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Randomly select subsets of for instance 200 sequence reads one thousand times. E.g. changing it to 10 will result in the random selection of one thousand times a subset of 10 sequence reads. The script can be found in the supplementary data. On the command line enter:
python Random_selection.py
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All randomly selected sequence reads are aligned to amplicon 26. KMA is used to map the sequence reads and to immediately generate a consensus sequence. Optimized settings for Nanoporcle sequencing are used, indicated by the -bcNano flag. On the command line enter:

kma index -1 Amplicon26.fasta
for file in random_sample*; do
	sampleID=${file%.fastq}
kma -i ${sampleID}.fastq -o ${sampleID} -t_db Amplicon26.fasta –mem_mode -mp 5 -mrs 0.0 -bcNano
done
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[bookmark: _GoBack]The generated consensus sequences is inspected on the command line.

cat *.fsa > All_genomes.fsa
minimap2 -ax map-ont Amplicon26.fasta All_genomes.fsa > All_genomes.bam
samtools sort All_genomes.bam > All_genomes_sorted.bam
samtools stats All_genomes_sorted.bam > stats.txt

The error rate is displayed in the stats.txt under the heading error rate #mismatches / bases mapped and is put to the screen with the following command:

grep ^SN stats.txt | cut -f 2-
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The amount of indels is displayed under the heading #Indels per cycle and is put to the screen with the following command:

grep ^IC stats.txt | cut -f 2-
