
Complete Genome Assembly of Multidrug-Resistant Yersinia
enterocolitica Y72, Isolated in Sweden

Philip A. Karlsson,a Tifaine Hechard,a Cecilia Jernberg,b Helen Wanga

aDepartment of Medical Biochemistry and Microbiology, Uppsala University, Uppsala, Sweden
bPublic Health Agency of Sweden, Solna, Sweden

ABSTRACT Here, we report the complete genome sequence of a Swedish clinical
strain of Yersinia enterocolitica, Y72. With emerging Yersinia outbreaks circulating in
Nordic countries, the Y72 genome will provide more insights on the genetic related-
ness and antibiotic resistance dissemination in future studies.

Y ersinia enterocolitica is a foodborne pathogen and one of the most commonly
reported zoonotic infections in Europe (1–3). In the spring of 2019, the Swedish

Public Health Agency (PHAS) and Statens Serum Institut in Denmark independently
recognized an outbreak with Y. enterocolitica 4/O:3 (4). The PHAS requested isolates
from the clinical microbiological laboratories for epidemiological typing to investigate
the national outbreak. Y72 was one of these isolates. Screening for Yersinia isolates
encompasses cultivation of a feces sample on cefsulodin-irgasan-novobiocin (CIN) agar
at 30°C for 1 to 2days. Isolates are confirmed using matrix-assisted laser desorption ioni-
zation–time of flight (MALDI-TOF) mass spectrometry. Y72 was grown on CIN agar before
being inoculated in 1 ml Tryptic soy broth at 26°C with shaking at 200 rpm overnight.
Genomic DNA was extracted with the MasterPure complete DNA and RNA purification
kit (MC85200; Epicentre). Illumina and Nanopore sequencing libraries were prepared
using the NEBNext Ultra DNA library prep kit (E7370L; New England BioLabs) and rapid
barcoding sequencing (SQK-RBK004; Oxford Nanopore Technologies), respectively. DNA
libraries were sequenced using the Illumina HiSeq 2500 platform by Novogene and a
MinION instrument by Oxford Nanopore Technologies (5–7). Default parameters were
used for all software in the manuscript unless otherwise specified. MinION sequencing
was run with an R9 12-type flow cell (FLO-MIN106D) in the MinKNOW software with
base calling. A total of 2 � 5,364,739 paired-end reads (150 bp in length) were sequenced
with Illumina, and 8,046 reads (average length, 11,298 bp) were sequenced with Nanopore.
Illumina reads were quality controlled by Novogene (effective rate, 99.88%; error rate, 0.03%;
Q20%, 98.02%), and Nanopore reads were corrected downstream using the Illumina reads
in CLC Genomics Workbench 21.0.4 (Qiagen).

Raw sequences were trimmed and filtered (quality score limit, 5%) in CLC, and
Nanopore reads were de novo assembled (De Novo Assemble Long Reads tool; CLC),
resulting in three individual contigs, including 1 circular chromosome (4,567,080 bp),
the Yersinia pYV plasmid (71,760 bp), and a novel plasmid, pYE-tet (5,677 bp). Trimmed
Illumina raw reads were mapped against the three Nanopore contigs (CLC), giving an
average chromosomal coverage of 322� (GC content, 47%), a pYV coverage of 632�
(GC content, 44%), and a pYE-tet coverage of 5,155� (GC content, 38%). The genome
was deemed complete following the comparison and localization of replication origins
from alignment (Whole Genome Alignment plugin; CLC) to a Y. enterocolitica strain Y11
chromosome (GenBank accession no. FR729477) and pYV plasmid (FR745874). The rep-
lication origin of pYE-tet was identified following alignment to Actinobacillus pleuro-
pneumoniae strain MV780, plasmid p780 (MH457196).
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The genome was annotated using the NCBI Prokaryotic Genome Annotation Pipeline
(PGAP), which identified 4,254 genes and 7 rRNA, 66 tRNA, and 10 noncoding RNA (ncRNA)
genes, also confirming the suggested biovar and serotype (8). PGAP (version 5.0) applied
the best-placed reference protein set (GeneMarkS-21). The full genome was analyzed for
antimicrobial resistance genes using ResFinder 4.1 (https://cge.cbs.dtu.dk/services/ResFinder/)
(9, 10). ResFinder identified multidrug resistance genes vatF, aadA1, catA1, blaA, and sul1 on
the chromosome, as well as tetB on the pYE-tet plasmid.

Data availability. The sequence data of the fully assembled Y. enterocolitica Y72 iso-
late are available at NCBI under BioProject PRJNA698800, BioSample SAMN17740595, and
accession JAFBLR000000000.1. The raw reads are also available at SRR13960196 (Illumina)
and SRR13960195 (Nanopore).
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