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Complete genome sequences of eight Pasteurella multocida
isolates representing all lipopolysaccharide outer core loci
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ABSTRACT  Pasteurella multocida (PM) is a major bacterial pathogen that causes fowl
cholera disease in both domestic poultry and wild birds. Here, we report the complete
genome sequences of eight PM isolates representing all known lipopolysaccharide outer
core loci, which are phenotypically expressed as 16 known PM serotypes.
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F owl cholera (FC), a disease caused by Pasteurella multocida (PM), is a contagious
septicemic disease of domestic and wild birds associated with high morbidity and
mortality (1). Industry reports continue to list FC as one of the top health problems the
broiler, layer, and turkey industries are still facing (2).

PM isolates are differentiated into 16 somatic [lipopolysaccharide (LPS)] serotypes
using Heddleston gel diffusion precipitin test (3, 4). However, Heddleston serotyping has
several limitations, including poor reproducibility, the inability to type many isolates, and
cross-reactivity between serotypes (4-6). Analysis of the LPS structure was conducted
and showed that only eight unique LPS (L1-L8) outer core biosynthesis loci are found in
the 16 Heddleston types (4). Subsequently, a multiplex PCR was developed to replace the
Heddleston serotyping and type PM strains into one of the eight distinct LPS genotypes
(4). Here, we report the complete genome sequences and annotation of eight PM isolates
representing all eight LPS outer core biosynthesis loci. The availability of these genome
sequences will promote the understanding of different PM LPS genotypes and offer new
insight into prevention and control strategies of FC in all bird species.

Eight PM isolates were obtained from the Bacteriology Lab in the National Veteri-
nary Services Laboratory. Bacterial isolation was performed from saved semi-solids (BD
Diagnostic Systems, Sparks, MD, USA) of diagnostic and reference cultures. The cultures
were plated onto blood agar (Remel, Lenexa, KS, USA) so that a single isolated colony
could be picked and inoculated into fresh media. Then, bacterial DNA was extracted
using MagMax (7). Both lllumina and Nanopore sequencing were conducted similar
to our previous report (8). Extracted DNA was used for the preparation of sequencing
libraries using the lllumina DNA Prep Tagmentation Kit (previously called Nextera DNA
Flex) with IDT for lllumina DNA/RNA UD indexes and set according to the manufacturer’s
protocol (lllumina, USA). Sequencing was performed using Illumina MiSeq system (v3
reagent kit using 2 x 300 bp paired-end reads). For nanopore sequencing, the Circulo-
mics Nanobind CBB Big DNA Kit (Circulomics, Baltimore, MD, USA) was used for the
extraction of high molecular weight DNA. Libraries were prepared using SQK-LSK109 and
EXP-NBD104 kits according to the manufacturer’s protocol (Oxford Nanopore Technolo-
gies, UK).

Short reads generated using lllumina were trimmed for quality and sequencing
adapters using Trimmomatic version 0.33, using default parameters (9). NanoFilt version
2.8.0 was used with default parameters to quality filter Nanopore reads and filter for
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sequences less than 1,000 bp in length (10). Hybrid assemblies were performed using
Unicycler version 0.5.0 using default parameters (11). The presence or absence of
plasmid from the genome sequences was determined using the Plasmid database (12)

available via PLSDB https://ccb-microbe.cs.uni-saarland.de/plsdb/.
All of the genomes were annotated using the Pathosystems Resource Integration

Center (PATRIC) (13) genome annotation tool, which adopts the RAST tool kit (RASTtk)

(14).
A summary of the data associated with the eight sequenced PM strains, reads

generated by each sequencing platform, assembly statistics, annotation of the closed
genomes, sequence typing, average nucleotide identity, and GenBank accession
numbers are presented in Table 1.
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