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Draft Genome Sequences of 27 Northern Maine Clinical Isolates
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ABSTRACT We report the draft genome sequences of 27 common pathogens col-
lected from a northern Maine hospital in 2017. These were sequenced in order to
determine temporal and biogeographical patterns of antibiotic gene distribution. A
total of 908 antibiotic resistance genes, 848 insertion sequence elements, and 57 plas-
mids were identified.

ntibiotic resistance genes (ARGs) contribute to a significant public health issue,

with ~2.8 million antibiotic-resistant infections responsible for over 35,000 deaths
annually in the United States (1). A total of 27 clinical isolates from the most common
pathogens collected from the Aroostook Medical Center in Presque Isle, Maine, during
winter 2017 were sequenced in order to determine the extent of ARG distribution and
the mobile genetic elements that transfer them between bacteria. Institutional review
board approval or ethics committee review was not required for this study. The isolate
genera consisted of Klebsiella (8 isolates), Escherichia (6 isolates), Pseudomonas (4 iso-
lates), Enterobacter (4 isolates), Staphylococcus (4 isolates), and Stenotrophomonas (1
isolate, originally identified as Pseudomonas). Table 1 provides additional information
about each isolate sequenced.

Microbes were cultured in tryptic soy medium, and all incubations were 18 h at
37°C. We received strains on slants, and cultures were transferred to broth that was
used to create streak plates. Pure cultures were obtained from isolated colonies on
streak plates. Genomic DNA was extracted with an UltraClean kit (MoBio, Carlsbad, CA)
and quantified with NanoDrop spectrophotometry (Fisher Scientific, Waltham, MA).
Isolate cultures were stored in 25% glycerol at —80°C. The Jackson Laboratory (Bar
Harbor, ME) constructed whole-genome libraries using the KAPA HyperPrep kit (Kapa
Biosystems, Wilmington, MA), which sheared DNA into 150- to 350-bp fragments.
Libraries were pooled and sequenced on a NextSeq sequencer (lllumina, San Diego, CA).
Sequences were 2 x 150 bp with 100x mean coverage per sample.

All software utilized default parameters unless otherwise specified. FastQC 0.11.3 (2)
was used for sequence quality control, and sequences were trimmed with Trimmomatic
0.33 (3). The Burrows-Wheeler Aligner MEM (BWA-MEM) algorithm (4) was used to align
the sequences to reference genomes obtained from the RefSeq NCBI database (5). Contigs
were assembled with SPAdes 3.10.0 (6), and NCBI's Prokaryotic Genome Annotation
Pipeline (7) was used for annotation. Standard features were called using GLIMMER v3.02
(8, 9) and Prodigal (10), and a scan was conducted for the following additional feature
types: rRNA, tRNA, selenoproteins, pyrrolysoproteins, repeat regions, and CRISPR. The aver-
age (99.87%) and the lowest (99.65%) completeness scores were determined with CheckM
(11). We used Spine (12) to identify core genomes for each species. Each isolate genome
was compared to its core genome with AGEnt (12) to identify a core and accessory ge-
nome for individual isolates.

Accessory and core genomes were uploaded to the Comprehensive Antibiotic
Resistance Database (CARD) (13) to identify any ARGs present in the sequences. A total
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of 908 ARGs were identified. The interleaved raw read files were analyzed using the
plasmidSPAdes pipeline in SPAdes 3.12.0 (14) to identify plasmids. The contigs given
by plasmidSPAdes were uploaded to CARD to identify ARGs. A total of 57 plasmids
were identified, with 10 having at least one ARG. The assembled contigs were given to
ISEScan (15) to identify insertion sequence elements. The nucleotide open reading
frames were annotated using blastn (16). Gene functions were obtained with Uniprot
(17). These data are being utilized to quantify temporal and biogeographical ARG dis-
tribution patterns in the northeastern United States.
Data availability. The raw reads and assembled contigs are available at NCBI
BioProject number PRINA649713.
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