WGS Analysis of Salmonella entericafrom VT Backyard
Chickens Using MIinlON: Advantages and Pitfalls
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Chick shipping pads were tested for S. enterica with the standard USDA
Salmonella enrichment protocol and confirmed with PCR for A/lA. Pure

Disease Surveillance system (Basler et al.,, 2016), and this is a small Output ||| isrs | Basecalling Assembly | FASTA cultures were streaked onto TSA plates and inoculated in TSB; 1 mL of
fraction of the 1.3 million estimated cases per year (Scallan et al, e - PASTA e overnight culture was used an input for standard phenol:chloroform
2011). 5-’almonella is the foremost fc-)o.dborne pathogen in terms of DNA extraction. DNA quality, concentration, and purity were assessed
cost of illness and mortality - $3.3 billion and 378 deaths (Batz et al., with the QuBIT 4 Fluorometer and Nanodrop spectrophotometer.
2011). Backyard poultry ownership has been increasing across Library preparation was performed with Oxford Nanopore's Rapid PCR
Vermont and the United States, which also increases contact with Barcoding Kit (RBP-004) and three to five samples were barcoded and
zoonotic pathogens such as Salmonella (Vermont Department of — BERL — pooled prior to sequencing. Sequencing was done on the MinlON using
Health, 2018, McDonagh et al, 2019). In 2020, the number of R.9.4 flow cells with a 6-8 hour run time.

reported illnesses linked to backyard flock outbreaks was higher Genomes were assembled and analyzed on the Vermont Advanced
than any year previously investigated (CDC, 2020). Next-generation v . :

sequencing techniques, such as the Oxford Nanopore MinlON bolishi Serotvoin Co;’.n ﬁugng. Eore O:V;(A od supercgmputers uslllng Flye (v, 2'63 a.nEl
platform, allow for investigation of smaller and more dispersed Genome (;:dsak;ng > | Ganome 25, > —> Serovar polished with Medaka (v. 1.8.0). Genome quality was assessed wit

foodborne outbreaks such as salmonellosis in backyard poultry
flocks. We chose the ONT MinlON platform for our sequencing due
to apparent lower initial cost, accessibility, and the de novo

assembly possibilities stemming from its long reads.

Purpose: The purpose of this study is to determine the serovars and
genomic traits, such as antimicrobial resistance, that are found in
Salmonella enterica isolates from backyard poultry flocks across

Vermont.
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Figure 1: Post-sequencing workflow

Assembly

Isolate Name cgMLST Type Length (bp) 120000

FML-BYC-001 Cerro™@, 102" 3,184,259

FML-BYC-002 Cerro’, 6 522,908

FML-BYC-003 Enteritidis’, 9 391,693 100000

FML-BYC-004 Enteritidis’, 19 768,945

FML-BYC-005 Enteritidis’, 2 250,221

FML-BYC-006 Cerro, 248 4,734,944

FML-BYC-008 E - S 80000

FML-BYC-010 Senftenberg®, 0 1,743,005 %

FML-BYC-012 - - 0

FML-BYC-013 Braenderup, 227 4,849,109 8_

FML-BYC-014 Enteritidis’, 7 737,624 T 60000

FML-BYC-015 Enteritidis®, 72 4,240,004 &

FML-BYC-016 Enteritidis’, 28 1,916,357 I

FML-BYC-017 - - 3

FML-BYC-018 Infantis®, 58 2,620,469 10000

FML-BYC-019 Mbandaka, 192 4,989,014 <

FML-BYC-020 Enteritidis, 237 4,902,965

FML-BYC-021 Kentucky, 226 4,931,704

FML-BYC-022 Kentucky”, 4 246,279 20000

FML-BYC-023 Kentucky®, 97 4,622,441

FML-BYC-024 Senftenberg’, 18 685,746

FML-BYC-025 Enteritidis”, 67 3,160,671

FML-BYC-026 Cerro’, 114 4,770,731 0 — B
FML-BYC-027 Enteritidis, 247 4,786,787 028 030 031 032 034 025 026 027 016 018 019 020 021 014 015 017
FML-BYC-028 Enteritidis, 231 4,795,745 Run 4 Run 3 Run 2 Run 1
FML-BYC-029 Enteritidis, 234 4,812,499

Table 1: Isolates sequenced using MinlON, with corresponding cgMLST serovar

predictions by SISTR (Yoshida et al.,, 2016) and assembly lengths after Flye (Kolmogorov

et al,, 2019). The average size of a Salmonella genome is 4.8 Mbp (Wu et al., 2021)

aAn " indicates the assembly failed the SISTR quality control check

bThe number of matched cgMLST loci, SISTR recommends 297 for confidence in serovar

prediction
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BUSCO (v. 5.3.2) before and after polishing. Assembled and polished
genomes were then used as the input for SISTR (v. 1.1.1) and SeqSero2
to determine serovar, ResFinder (v. 4.1) to determine the presence of
antimicrobial resistance, and PlasmidFinder (v. 2.1) to determine the
presence of plasmids. Assembled genomes were also run against gene
markers specific to serovars using BLAST (Yang et al.,, 2021).

Number of Reads Across Runs

Figure 2: Four of the sequencing runs we ran, each with three to five isolates (identified by experimental identification number) and the number of
reads generated for each isolate. We experienced difficulty with reads varying widely within and between runs, even when pooling ratios were even

¢ A - indicates that Flye was unable to create an assembly

Results & Significance Conclusions

The Oxford Nanopore MinlON platform is an incredible tool with a low start-up cost compared to other
next generation sequencing platforms. However, while the apparent benefits to the platform are
appealing, obtaining reliable genomic data in a research laboratory setting is difficult and expensive, and
there is a tradeoff between accuracy and feasibility/cost for sequencing bacterial collections. We are
excited for the future of MinlON, especially the new 10.4.1 flow cells and associated ligation kits, but at this
time the reliability, cost, time investment, and accuracy of genomic information from Nanopore MinlON is
not suitable for many smaller, less well-resourced academic laboratories.
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