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Background: Illumina-based short-read chemistry has become the community A ; ; ] ) )
standard for whole genome sequencing (WGS) and the MiSeq™ (MS) benchtop MiSeq platforms. Plots enclosed in boxes represent runs in which the same DNA Prep libraries were
sequencer has become a “workhorse” in this sector. The Illumina NextSeq™ (NS) run on each instrument and flow cell.

Isolate whole genome sequencing de novo assembly metrics by organism for

e FastQC plots of base-call quality scores by cycle number for MiSeq™, NextSeqm,
each platform and cycle combination

and Illumina Complete Long Read (ICLR) for the CVSS (CFSAN Verification Strain
— - Set). For NextSeq™ and MiSeq™, the same DNA prep libraries were run on each
NextSeq 2x300 cycles NextSeq 2x300 cycles o mns s instrument and flow cell. For ICLR, initial libraries were run on NovaSeq ™ 6000.

1000/2000 suits a number of mid-throughput applications; however, until recently
only up to 2x150 bp paired-end read sequencing was available.
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Methods: To assess the application of 600 cycle sequencing on the NextSeq 2000

platform, both bacterial isolate WGS and shotgun metagenomics libraries were used. - —— W - 1200000 Rk " MiSeq FastQC: Mean Quality Scores NextSeq 300 cycle (PE150) FastQC: Mean Quality Scores
The WGS sample set (strains of Shiga toxin-producing E. coli, Salmonella, Vibrio .. ! e ‘ _ L ' T )
parahaemolyticus and a diverse validation foodborne strain set) were run on NS 2000 N 1 . ; . —

P1 & P2 flow cells (FCs) with 600 cycles (NS600), compared to NS 2000 P1 300
cycles (NS300) and MiSeq 600 cycles (MiSeq) and analyzed for readl and read2
quality scores, assembly number of contigs and N50.
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The metagenomics samples (scat and wastewater samples) were run on NS 2000 P2 i i I
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with 600 cycles and compared with 300 Cycles (NS300). Metagenomic datasets were = = = e - “

compared according to % classified reads and % reads identified as a target foodborne NextSeq 2x150 cycles MiSeq 2x250 cycles

pathogen serovar.

Results: The mode of the average read quality scores for read 1 and read 2 were Q32 T —— \\N
and Q31 for NS600 cycle, Q35 and Q31 for MiSeq, and Q33 and Q32 for NS300 S
cycle, respectively; however, MiSeq runs were restricted to 2 x 250 cycles to achieve !
this read quality. Regardless of the organism, the N50 value was higher and the
contig numbers were lower for the draft assemblies from the NS600 flow cell runs,

compared to NS300 and MiSeq, irrespective to coverage. For the metagenomic
sequencing trials, we observed improved resolution at the read level for the NS600
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flow cells. For a scat metagenome dataset (n=72), we were able to determine the . - - - : . = S = - . [ = : ... . .
same Salmonella serovar for all 26 samples identified with NS300 cycle flow cell, MiSeq 2%300 cycles MiSeq 2x250 cycles i l = ‘N i ‘ &-_
with only 25% of read sequencing depth. Further, an additional 5 samples were S— ,. . !- | - ™ | |

correctly identified, as determined by culture results, that were not with NS300 cycle
sequencing. As expected, the longer sequencing cycling condition also resulted in a
higher percentage of sequencing reads being identified using Kraken2 and an in-house
kmer taxonomic classification tool, Bactikmer.

Percent of sequencing reads classified by Kraken2 from metagenomic trials by NextSeq flow
cell kit. Analysis was performed on concatenated and merged read datasets, and then
further divided by taxonomic level.

Bandage visualizations of ICLR and short-read primary sequencing de novo

Conclusions: The NextSeq 2000 P1 and P2 600 cycle flow cells produced 2x longer .
assemblies of CVSS examples.

reads with no reduction is sequencing quality, which allowed better isolate WGS
assemblies and better discrimination with lower read depth for metagenomic datasets.
The improved resolution enables higher throughput sequencing applications for food

safety.

Base-call quality score, %Q30, plotted versus sequencing yield

Experl m ental DGSlg N for all trials. For the same libraries sequenced on P1 and P2
600c kits, total %Q30 has a much tighter distribution compared :
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