] AMERICAN
=gl SOCIETY FOR

MICROBIOLOGY

_‘ Microbiology

Resource Announcements

GENOME SEQUENCES

L)

Check for
updates

Interrogating the Whole-Genome Shotgun Sequence of
Escherichia coli Sequence Type 127 Strain 1538RHQ, Which
Harbors Virulent Antigenic Factors, Isolated from a Mastitic

Cow
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ABSTRACT We report the whole-genome sequence of Escherichia coli sequence
type 127 (ST127) strain 1538RHQ, recovered from a mastitic cow in a dairy herd in
Selangor, Malaysia. The objective of this study was to identify the antigenic and vir-
ulence properties that can be used as suitable targets for vaccine development
against bovine mastitis.

scherichia coli has been reported as a common cause of bovine mastitis worldwide

(1, 2). Bovine mastitis significantly affects both the economy and animal welfare (3).
Infections of the mammary gland due to E. coli are usually of short duration and result
in conditions ranging from mild to severe (4). Virulence genes associated with E. coli
strains implicated in bovine mastitis have been studied. These include genes encoding
hemagglutinin, aerobactin, P fimbria, enterohemolysin, intimin, and autoagglutinating
adhesion proteins (5). This could explain the ability of E. coli to colonize many different
host tissues and cause various diseases in many animals.

Here, the E. coli 1538RHQ sequence type 127 (ST127) genome was sequenced using
an lllumina MiSeq 2000 instrument with the view of studying its virulence features and
identifying candidate vaccine targets. This isolate was obtained from a mastitic cow at
a dairy farm in Selangor, Malaysia. Culture isolation, identification, and genomic DNA
extraction were performed using standard procedures as previously described (6).
Briefly, E. coli ST127 strain 1538RHQ was isolated from a milk sample inoculated on both
blood agar and McConkey agar (Oxoid, Hampshire, England). Plates were incubated
aerobically at 37°C for 24 hours, after which they were examined for growth and colony
morphology. Identification was performed using the analytical profile index (API) kit
(bioMérieux, France) according to the manufacturer’s instructions.

A Wizard genomic DNA extraction kit (Promega, Wisconsin, USA) was used for
genomic DNA extraction based on the manufacturer’s instructions. The quality of the
extracted DNA was confirmed using a NanoDrop 2000c spectrophotometer (Thermo
Fisher Scientific, Waltham, MA, USA) and 1% agarose gel electrophoresis. On sequenc-
ing, a genomic library was constructed using a Nextera XT DNA library preparation kit
(Ilumina, San Diego, CA, USA). Sequencing was performed on an lllumina MiSeq 2000
platform with paired-end chemistry. A total of 411.7 Mb (2 X 151 bp) was obtained.
After quality control was performed with BBDuk tools version 36 (http://jgi.doe.gov/
data-and-tools/bbtools/), the sequence reads were de novo assembled using SPAdes
version 3.9.0 with the careful option, which reduces the number of mismatched and
short indels (kmer sizes of 21, 33, 55, and 67 and coverage cutoff turned off) (7). The
genome was assembled into a total of 167 contigs with an Ny, value of 145,187 bp and
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a largest contig size of 416,566 bp. The genome is approximately 5.2 Mb with a G+C
content of 50.4%. The average coverage depth was 87.61X.

The genome was annotated using GeneMarkS+ version 4.5 (8) through the NCBI
annotation pipeline. A total of 5,113 protein-coding genes, 78 tRNA operons, and 4
rRNA operons were detected. Functions of the protein-coding genes were determined
from their detected sequences using BLASTN version 2.2.31+ on the NCBI database (9)
and HMMER version 3.0 (10). Various virulence factors have been unveiled using the
virulence factors database (http://www.mgc.ac.cn/VFs) (11). The virulence factors iden-
tified include adhesin proteins (associated with P fimbriae and type 1 fimbriae), K
capsule proteins, hemolysins, aerobactin system-associated proteins, and many types
of peptide permeases.

Data availability. This whole-genome shotgun project has been deposited at
DDBJ/ENA/GenBank under the GenBank accession number QLZB00000000. The version
described in this paper is the first version, QLZB01000000. The SRA data can be found
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under the accession number PRINA476666.
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