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ABSTRACT The draft genome sequences for eight isolates of Campylobacter helveti-
cus isolated from companion animals are described and compared with that of the
type strain. On average, the genomes are 1,825,025 bp long and have a GC content
of 34.4% and 1,885 coding DNA sequences (CDSs). CRISPRs were detected in only
one isolate and phages in none.

Campylobacter helveticus has been isolated from healthy and diarrheic companion
animals and is closely related to C. upsaliensis (1). However, C. helveticus has not

been isolated from humans with gastroenteritis (2). In a study exploring Campylobacter
spp. in companion animals and their food (3) (approved by the Massey University
Animal Ethics Committee; application number 09/70), C. helveticus isolates from clini-
cally normal cats (seven isolates, one from each) and a dog (one isolate) were se-
quenced and analyzed with the genome of C. helveticus strain ATCC 51209T (4).

Bacteria were isolated and identified as described (3) with subculture onto Columbia
horse blood agar (Fort Richard Laboratories, New Zealand) in an H2-enriched mi-
croaerobic atmosphere at 37°C. Genomic DNA was extracted from the Columbia horse
blood agar subcultures using a QIAamp DNA minikit (Qiagen, Germany) and sequenced
at New Zealand Genomics Ltd. (Massey University, New Zealand) using a MiSeq
instrument (Illumina, Australia) following the manufacturer’s instructions, with paired
read lengths of 250 base pairs after library preparation using the Nextera XT library kit
(Illumina).

Default parameters and settings were used for all software unless otherwise de-
scribed. Velvet version 1.2.10 (5) was used for de novo genome assembly. Sequence
data were quality processed, analyzed, and assembled using ea-utils (https://bio.tools/
ea-utils) within QCtool (https://bio.tools/qctool) and SPAdes version 3.13.0 (6). Assem-
bly statistics for the eight New Zealand isolates were extracted from the NCBI Prokary-
otic Genome Annotation Pipeline (PGAP) and are described in Table 1. Geneious
version 10.2.6 (7) was used to calculate GC values and to check for the presence of the
cdtABC operon. Signal peptides from amino acid predictions were discovered using the
SignalP-5.0 server (http://www.cbs.dtu.dk/services/SignalP-5.0/).

For functional and core genome analysis, concatenated contigs were annotated
with Prokka version 1.11 (8) using the default settings and the predicted amino acid
sequences were searched against the Clusters of Orthologous Groups (COGs) database
(using COGsoft version 201204) (9). COGs were considered to be core if present in all
of the isolates. CRISPRFinder (10) and PHAST (11) were used to identify clustered
regularly interspaced short palindromic repeats (CRISPRs) and phage, respectively.
Abricate version 0.8.11 (https://github.com/tseemann/abricate) was used via Nullarbor
to screen for genes related to antimicrobial resistance.
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Aligning the coding DNA sequences (CDSs) to the COGs database gave 1,243 unique
COGs in the pangenome of the eight isolates plus the reference genome, with an
average 1,169 COGs and 1.34 copies per genome. The C. helveticus core genome
contained 1,083 COGs, approximately 87.1% of the pangenome. CRISPRs were detected
in one isolate (ACP114b), although the other isolates had 1 to 3 “questionable” CRISPRs
detected. No intact bacteriophage insertions were identified. Only two genes associ-
ated with antimicrobial resistance were found, both in ACP110b. The cdtABC operon
(cytolethal distending toxin) was detected in all eight isolates.

Data availability. The C. helveticus draft genome sequences have been deposited

in GenBank under the BioProject accession number PRJNA541328, with the individual
accession numbers shown in Table 1.
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