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ABSTRACT Shiga toxin-producing Escherichia coli (STEC) is a foodborne pathogen
transmitted from animals to humans through contaminated food. Cattle are the main
reservoir of STEC, but their genetic diversity is still poorly characterized, especially
regarding strains isolated in Portugal. We therefore present the draft genomic se-
quences of 12 STEC strains isolated from cattle in the north of Portugal.

higa toxin-producing Escherichia coli (STEC) is able to produce Shiga toxin as its

major virulence factor, which is encoded by prophage regions (1). These prophages
act as mobile elements and are therefore a driving force in the dissemination of Shiga
toxin genes among STEC, other E. coli pathotypes, and members of Enterobacterales (2).
STEC uses the gut of ruminant animals as a natural reservoir and is generally transmit-
ted to humans through the consumption of contaminated foods. From the 500 STEC
serotypes known to infect humans, only a few serotypes are responsible for the
majority of foodborne cases (3).

In Portugal, the genetic diversity of STEC strains present in cattle has never been
evaluated. To increase our knowledge of STEC population epidemiology, the repertoire
of STEC genome sequences, and ecology, whole-genome sequencing was performed
on 12 strains isolated from dairy cows on a specific farm located in Guilhabreu, Vila do
Conde, Portugal.

The genome characteristics and virulence profiles are presented in Table 1. STEC
strains were isolated from feces by enrichment with modified tryptone soy broth
medium (supplemented with 20 mg liter~' of novobiocin) and finally cultivated on
both MacConkey sorbitol and tryptone bile X-glucuronide agar. Next, typical E. coli
colonies were screened for the presence of stx genes by multiplex quantitative PCR
(gPCR) according to International Organization for Standardization technical specifica-
tion 13136:2012. Apart from strains EZN6P4C8A, E7N6P4C8C, and E7N6P4C8F, which
are clones isolated from the same animal, the remaining strains originated from
different cows/heifers. Strains were grown overnight in brain heart infusion broth at
37°C, and genomic DNA was extracted using the ZR fungal/bacterial DNA miniprep kit
(Zymo Research, Freiburg, Germany). The DNA was quantified using a Qubit 3 fluo-
rometer (Invitrogen, Darmstadt, Germany). The sequencing library was prepared with a
TruSeqg Nano DNA prep kit (lllumina, San Diego, CA, USA) and run on an lllumina MiSeq
instrument with 2 X 251-bp paired ends using the MiSeq reagent kit v2 (Illumina). The
raw data were trimmed with BBDuk (trimming adapters and low-quality reads and
discarding reads shorted than 50 bp) (4), normalized (target coverage, 50X; minimum
depth, 6X), and assembled with the Geneious Prime 2020 (Biomatters Ltd. New
Zealand) de novo assembler with the medium/low-sensitivity settings (5). Read quality
and assembly quality were assessed with FastQC v0.11.5 (6) and the Geneious Prime
assembler, respectively. Contigs shorter than 500 bp or with coverage less than 8X

Volume 9 Issue 38 e00790-20

Citation Fiedler G, Ballem A, Brinks E, Aimeida
C, Franz CMAP, Oliveira H. 2020. Draft genome
sequences of 12 Shiga toxin-producing
Escherichia coli strains isolated from dairy
cattle in Portugal. Microbiol Resour Announc
9:00790-20. https://doi.org/10.1128/MRA
.00790-20.

Editor David Rasko, University of Maryland
School of Medicine

Copyright © 2020 Fiedler et al. This is an open-
access article distributed under the terms of
the Creative Commons Attribution 4.0
International license.

Address correspondence to Hugo Oliveira,
hugooliveira@deb.uminho.pt.

Received 15 July 2020

Accepted 13 August 2020

Published 17 September 2020

PMerebleles  mraasm.org 1


https://orcid.org/0000-0001-9564-5714
https://doi.org/10.1128/MRA.00790-20
https://doi.org/10.1128/MRA.00790-20
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
mailto:hugooliveira@deb.uminho.pt
https://crossmark.crossref.org/dialog/?doi=10.1128/MRA.00790-20&domain=pdf&date_stamp=2020-9-17
https://mra.asm.org

4 Microbiology

Fiedler et al.

*buidAy d>uanbas snoojnnw d1wousb ‘J1STNG ¢

‘sadusnbas buipod YN ‘SaD »

961

SSL

umouyun

€CC

90€

00€

85CL

8s¢l

b4} D13} 'yqns ‘| dwo
"wyd] ‘ss1 ‘byi ‘pay 'ppob 'gdsa
‘'vada ‘yxya ‘IbAd ‘qI> ‘DI> 'Dad
D43} ‘Jdwio ‘Jydw
‘Dyow ‘gyow "yydj ‘vyi ‘iy
‘ppb "yada ‘yxya ‘pI> 'qJad ‘D3>
b4y *D431 "ygns ‘jdwo ‘yyd|
‘py1 'pay ‘pob ‘gdsa ‘yada
YXya ‘b1 ‘qJad 'pad ‘gipd ‘vqd
b1} 'gxo]
11 ‘D431 '¢221 ‘Jdwo ‘Haju
‘gaju ‘vaju “vydj ‘divy vani
‘92N ‘st ‘zdul ‘byy ‘pob ‘ynky
'ddsa ‘rdsa '4dsa ‘gdsa 'ydsa
‘'YXYa ‘| pJa ‘aba ‘1> ‘qJad ‘yisb
b1 D43] 'yqns ‘jdwo ‘vyd|
‘ss1 'pyl1 'vay ‘pob ‘qdsa ‘yada
"YXya ‘qId ‘b3 ‘gJad 'vad 'gipd
D421 ‘jdwo ‘Jyow
Dyow ‘gydw "yydj ‘vyi ‘viy
‘ppb "yada ‘yxya ‘pI> 'gJad ‘D3>
D421 ‘493 “jdwo 'Jyow
DYpw ‘gyow ‘vydj ‘vy! ‘viy
‘pob ‘yada 'yxya 'bI> ‘qlad ‘Dad
D423 ‘jdwo ‘Jyow
Dypw ‘gyow ‘vydj ‘vy! ‘vay
‘ppb "yada ‘yxya ‘pI> 'qjad ‘D3>
1043 413 'D43) '¢221 ‘| dwo
‘gaju ‘yaju "vydj "vani on;
‘py1 'pob ‘qdsa ‘rdsa ‘|dsa
‘ydsa ‘ydsa "yxya ‘aba 'yisp
b4y 1) "3}
'g201 ‘Jdwo ‘gaju ‘vau ‘vydj
‘ss1 'ppob ‘qgdia 'qdsa ‘rdsa
‘ydsa "ydsa ‘yxya ‘aba 'yisp
D43 *D42) ' | IS "Yyd] 'dIby
'pay 'pob ‘ddsa ‘|dsa ‘yxya 'yisp
b1y 'D43)1 ‘| DIS
"yd] ‘dioy ‘bay ‘|dsa 'yxya ‘yisp

x3s 'txys

x3s 'txis

°x1s

xis

xys

xys ‘'xas

2xys ‘'xas

Zxys ‘'xas

x3s 'txys

xis

txis

xys

ol

LL

—

L

€l

Sl

Sl

vl

cl

vl

8CHINO

CLH6C0

LZH9LLO

LLH:9ZO

LZHELLO

CLH6C0

CLH6C0

CLH6C0

CH0SLO

SCHZ8LO

OLH'LO

OLH'LO

6°LS

L'Ls

LS

L'Ls

LS

6’61

1414

S'6t

LL6'Y

€L1'S

896'%

LE6'S

€LL's

9TL's

€EL'S

0€L’S

78s's

6v7'S

T9€'s

9LE'S

€45'v80'S

98€'87€E'S

S66'T8L'S

LEL'118'S

vr6'LLT'S

TrS'T0E’s

785'90€'S

LE£6'T0€'S

9T6'LYS'S

¥T6'TSE'S

T9'8sy's

6£€'65Y'S

S

8y

3

[45

6S

SS

09

9

9

€9

9

798'6/1'C

¥11'6£0'C

TTL'666'L

851'966°C

90£'89€'C

806'€80'E

758'20L'T

908'6SL'E

788'1SL'T

95T'99€’E

[4h 40 4%

¥SE'S60°E

124

L8

[44

L

€8

6L

/8

9L

8L

8

£16'66T

SLY'TYL

LEE'SSL

8l6'LTL

LOE'8ET

950091

6€T'TYT

7€6'01T

068°0€L

9€8'971

8Lyl

0LS'€LL

0000000003MEDVI

0000000004MEDVI

0000000009MEDVI

000000000HMEDV(

000000000IMEDV(

000000000rMEDVI

000000000MMEDVI

0000000001MEDVI

000000000WMEDVT

000000000NMEDVI

0000000000MEDVI

000000000dMEDVI

910/8LTLlYYS 98DSd8LNLI

SL0/8LTLYYS  6D¥d9LNZ3

Cl0/8LTLddS  0LD¥dSLNZ3

L10/8LlZlYdS  ¥DTdCIN/T

0L0£8LlTLYYS LOVd8NZ3

600/8LCLlYYS  48D¥dIN/I

800/8lTLlYYS  D8I¥dIN/I

£00/8lTLYYS  V8D¥dIN/I

900/8LCLlYYS  V8DLdENLI

S00/8LTLYYS  SPDLdTLIALI
710£8LCLYYS 0LDLldvAL3

€10/81Z1H4dS LOLdEALT

91STNG

sauab adudNIIA 1BY1Q

(s)adAy auab
uixo} ebiys

sabeydoad
J0 'ON

ELTSTIETS

(%)
judU0d )

SAD
J0 'ON

(dq) azis
awoudn

(x) abeianod
swouan

speas meu
40 "oN

sbnuod
J0 'ON

(dq) %N

‘ou uoIssale
jueguan

‘OuU uoissadde
vis

urens

sules}s DILS Jo sainieay bupusanbas | 319VL

mra.asm.org 2

Issue 38 e00790-20

Volume 9


https://www.ncbi.nlm.nih.gov/sra/SRR12187013
https://www.ncbi.nlm.nih.gov/nuccore/JACBWP000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187014
https://www.ncbi.nlm.nih.gov/nuccore/JACBWO000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187005
https://www.ncbi.nlm.nih.gov/nuccore/JACBWN000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187006
https://www.ncbi.nlm.nih.gov/nuccore/JACBWM000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187007
https://www.ncbi.nlm.nih.gov/nuccore/JACBWL000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187008
https://www.ncbi.nlm.nih.gov/nuccore/JACBWK000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187009
https://www.ncbi.nlm.nih.gov/nuccore/JACBWJ000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187010
https://www.ncbi.nlm.nih.gov/nuccore/JACBWI000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187011
https://www.ncbi.nlm.nih.gov/nuccore/JACBWH000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187012
https://www.ncbi.nlm.nih.gov/nuccore/JACBWG000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187015
https://www.ncbi.nlm.nih.gov/nuccore/JACBWF000000000
https://www.ncbi.nlm.nih.gov/sra/SRR12187016
https://www.ncbi.nlm.nih.gov/nuccore/JACBWE000000000
https://mra.asm.org

Microbiology Resource Announcement

were removed. The assembly N;, values ranged from 111.973 to 299.997 kb. The
assembled contigs were screened using VirulenceFinder (7), SerotypeFinder (8), and
PHASTER (9) with default parameters for in silico typing of stx genes and identification
of prophages. PHASTER retrieves and classifies a given prophage as incomplete,
questionable, or intact on the basis of its genome completeness or potential viability.
Draft genomes were annotated using the NCBI Prokaryotic Genome Annotation Pipe-
line v4.12 (10). The genomic data show a diversity of STEC serotypes and virulence
genes, with nine different serotypes detected on a single farm.

Data availability. The assembled genome and sequencing reads were deposited
under the BioProject accession number PRINA643688. The GenBank and Sequence
Read Archive (SRA) accession numbers are presented in Table 1.
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