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Eight complete and four draft genome sequences of
nonpathogenic Avibacterium paragallinarum isolates from naive,

healthy layer chickens in the USA
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ABSTRACT Avibacterium paragallinarum is a primary bacterial pathogen causing
infectious coryza (IC), a respiratory disease of chickens. However, nonpathogenic
Avibacterium paragallinarum (npAP) has been discovered in naive, healthy chickens,
complicating IC diagnosis. Here, we report eight complete and four draft genome
sequences of npAP isolates from four US states.
KEYWORDS Avibacterium paragallinarum, naive,
chickens, infectious coryza

nonpathogenic, healthy layer

A vibacterium paragallinarum (AP) is the causative agent of infectious coryza (IC) in
chickens, leading to significant economic losses in the poultry industry (1). Recently,
genetically divergent nonpathogenic AP (npAP) isolates, which still fall within the AP
species, were identified in naive, healthy layer (NHL) flocks (2, 3). npAP is prevalent in the
US NHL flocks, complicating the diagnosis of IC (4).

In this study, bacterial isolates were obtained from the infraorbital sinuses of NHL
chickens (5) using selective media consisting of Mueller-Hinton agar, fetal bovine serum,
nicotinamide adenine dinucleotide, and inhibitors (6). Streaked plates were incubated for
48 hours at 37°C with 5.2% CO», and AP colonies were confirmed by MALDI-TOF (7) and
the recN gPCR assay (8).

For Illumina sequencing, bacterial DNA was extracted using the KingFisher Flex
machine and the MagMAX Pathogen RNA/DNA Kit (Thermo Fisher Scientific, Waltham,
MA, USA). Sequencing libraries were prepared using different kits (Table 1) to generate
2 X 250 bp or 2 x 300 bp paired-end reads and sequenced on the lllumina MiSeq
system (lllumina, San Diego, CA, USA). For Oxford Nanopore Technology (ONT) sequenc-
ing, genomic DNA extraction was performed using the Genomic-tip 20/G kit (Qiagen,
Germany). ONT libraries were prepared using the Ligation Sequencing Kit (SQK-LSK109),
barcoded with the Native Barcoding Expansion (EXP-NBD114), and DNA fragments of
3 kb or longer were enriched by Long Fragment Buffer from ONT (Oxford, UK). Sequenc-
ing was conducted on a MinlON Mk1B flow cell R9.4.1 (FLO-MIN106) for 72 hours and
monitored via MinKNOW (version 23.04.6). Post-run base calling was performed with
Guppy (version 6.5.7) with super high accuracy mode enabled.

Default parameters were used for all software tools and web-based platforms
unless otherwise indicated. Trim Galore version 0.6.5 (11) was used to trim low-quality
bases and remove sequencing adaptors from the Illumina reads. The hybrid assembler
Unicycler version 0.4.8 (12) was used to assemble two genomes, while the long-read
assembler Flye version 2.9.1 (13) followed by two rounds of polishing with Illumina reads
using Pilon version 1.23 (14) was used for the remaining 10 genomes (Table 1). The
selection of either assembler was based on assembly quality as well as the quality and
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quantity of long-read data generated. Bandage plot version 0.8.1 (15) was used to check
the circularity of chromosomes, and Quast version 5.2 (16) was used to assess assembly
quality. All genomes were annotated using the RASTtk (17). These tools were accessed
through BV-BRC version 3.35.5 (18). The publicly available assemblies in GenBank were
annotated via PGAP version 6.8 (9).

While all 12 genomes were classified as npAP, they exhibited notable variability
in key genes. For instance, four isolates are encapsulated (hctA+), whereas the others
are not. Additionally, three npAP isolates display catalase positivity, differing from the
typical biochemical activity of AP species. Two distinct putative plasmids were identified.
Despite this variability, the lengthy HMTp210 gene, ranging from 12,876 to 20,046 bp due
to unique insertions, remains a defining feature of npAP. A summary of data is shown in
Table 1.
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