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Diarrhoeagenic E. coli DEC
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DEC in Denmark

DEC groups in Denmark 1997 - 2019;
35.401 episodes
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Submitted versus notified DEC groups
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Reported incidence of five
diarrhoeagenicE. coli (DEC)
pathotypesin Denmark, 2001 - 2019;
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EPEC in Denmark
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STEC in Denmark

Reported incidence of STEC in

Denmark, 1997 - 2018 by age group

1-4 years
5-9 years

——10-19 years

20-29 years
30-39 years

——— 40-49 years
— 50-59 years

60-69 years
=69 years
All ages

Average incidence of STEC 1997 - 2006, 2007 — 2016
and 2017-2018 by age group

I

e

e

e W 1997-2006
- W 2007-2016
[ L] 2017-2018
.

™

| .

| =

0 5 10 15 20 25 30 35 40



STEC ST types by WGS

One of each
Two of each 6%

3%

3 -9 of each
12%

21
13%




753 0 27:H44/42/17

STEC ST & serotypes
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STEC ST10 & SEROTYPES
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stx subtypes in Denmark (1206 isolates)
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Definition of hybrid

1: an offspring of two animals or plants of different races, breeds, varieties,
species, or genera a hybrid of two roses

2. a person whose background is a blend of two diverse cultures or traditions
3a: something heterogeneous in origin or composition : COMPOSITE

hybrids of complementary DNA and RNA strands

a hybrid of medieval and Renaissance styles

3b: something (such as a power plant, vehicle, or electronic circuit) that has two
different types of components performing essentially the same function

drives a hybrid that gets really good mileage



https://www.merriam-webster.com/dictionary/genus
https://www.merriam-webster.com/dictionary/heterogeneous
https://www.merriam-webster.com/dictionary/composite

Crossovers

MLS
GROUP T ST SEROTYPE
STEC-ETEC 200 0187:H28
STEC-ETEC 5822 H 7
STEC-ETEC 5822 Orough:H 7
STEC-ETEC 5822 O?:H7
STEC-ETEC 58 O 8H9
STEC-ETEC 325 O 15:H16
STEC-ETEC 2353 O 6:H16
STEC-ETEC 8880 O 13:H23
STEC-ipaH Shigella flexneri 2a
STEC-EAEC O104:H 4
Total

E. albertii eae, stx2f

1

stx_sub Enterotoxin

stx2g
Stx2g
stx2g
stx2g
stx2e
stx2g
stxla
stx2d

stxla
stx2a

estap
estap
estap
estap
estap
estap
elt

estap

pic, SigA

Total

12
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21 STEC-ETEC in Denmark

Virulence genes in STEC-ETEC
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Hybrid Shiga Toxin-Producing and
Enterotoxigenic Escherichia coli
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Xiangning Bai'?, JiZhang?, Anoop Ambikan?, Cecilia Jernberg®, Ralf Ehricht®5,
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Duration
of stx Ageof
six sta Sampling | Clinical shedding | patients

Strain | Serotype | subtype | subtype ST | year symptom | (day) (year)
SE572 | O187:H28 | stx2g sta4, stab 200 | 2005 D 11 1
SE573 | O15:Hle | stx2g sta4 325 | 2009 D, AR F 16 56
SES74 | O36HI2 |stx2a | S0 130 | 2014 N 18 10
SE575 | O100:H30 | stx2e stal 993 | 2017 D — 32

Table 1. Characteristics of STEC/ETEC hybrid strains in this study. D: Diarrhea. AP: Abdominal pain. F: Fever.
N: No symptoms, individual was sampled due to contact tracing around an index case. -:

Unavailable.



Enterohemorrhagic Escherichia coli
Hybrid Pathotype O80:H2 as a
New Therapeutic Challenge

Nurcan Soysal, Patricia Mariani-Kurkdjian, Yasmine Smail, Sandrine Liguori, Malika Gouali,
Estelle Loukiadis, Patrick Fach, Mathias Bruyand, Jorge Blanco, Philippe Bidet, Stéphane Bonacorsi

Emerging Infectious Diseases * www.cdc.gov/eid ¢ Vol. 22, No. 9, September 2016
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Figure 1. Number of enterohemorrhagic Escherichia coli O80:H2 ] _ - ) ) _ o
Figure 2. Regional 10-year cumulative incidence rates of hemolyfic uremic syndrome cases caused by enterohemorrhagic Escherichia

strains detected annually, France, January 2005-0October 2014. coli serotypes O157-H7 and OB0:H2, France, January 2005-October 2014. A) Serotype O157-H7. B} Serotype 080:H2. White, <0.5
cases/100,000 children; light gray shading, 0.5-0.7 cases/100,000 children; medium gray shading, 0.8-0.9 cases/100,000 children; dark
gray shading, 1-2 cases/100,000 children; black, =2 cases/100,000 children.

48/53 (91%) had HUS; Median age for these 48 patients was 1.2 years



Characteristics of 57 STEC-ExPEC 0O80:H2

69% combination af stx2 subtypes:
stx2c/2d (62%o)

stx2a/2d (7%o)

31% only one subtype:

stx2a (22%)

stx2d (9%o)

All eae-¢

87% enterohaemolysin ehxA

All 57 isolates: >4 genes from pS88 plasmid: sitA, cia, hlyF, ompT
98%b I1ss og IroN genes

96% cvaA gene

61% 1ucC og etsC
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Table 1
Characteristics, conventional virulence genes, extraintestinal pathogenic Escherichin ol plasmid pSE8-related genes and extended-spectrum B-lactamase production of the
studied Belgian E cobf O80:H2

Strain Source  Year  Patient charaderistics® Virulence gemes ps88 related gemes ESEL"

Sex Ape Prov. HUS Gl sfx eae  ehxA da owved el etsC hlyF o dfroN  iss fuel ompTp  sicA

EH1752 Human 2008 F 1y FB M D shdd  eaef  + + + + + + + + + +

EH 1764 2008 F T2y UME N [ stx2d  eaef  + - - + + + + + +

EH 22062 23 F 49y FB M [ sixda  eael £ - - + + + + + + +

EH 2400} 24 F 61y WEF M [ stx2d  eaef  + - - + + + + + + +
EH2436: 24 F 8y WE UNE UNEK  stxdd  egef - - + + + + + + +
EH254'EI' 25 F by A M B stxla  eaef + - = + +
EH 26443 25 F 1Tm WER b [ ste2d  eaef + - - + + + + & + +

EH2 786 2006 F 2y BCR UNK UNK stxda  eael + - - + + + + +

EH 2808 2006 F 61y M b UMK six2d  eaef -+ - - + + + + & + +

FMV 36819_3%  Calf 1987 UNK 25m WEB ME [ stxla  eaef = - - + + + + +

FMV 36819 5% 1987 UMK 25m WEB [ stxla  eaef -

ARSLA 22 2008 UNKE  UNK L [ | eael + - - + + + + +
ARSIA 23 2008 UNE UMK M [ i eaet  + - + + + + +
ARSLA B9 2000 M 1m Lu [ | eart  + - - + + + + + + +
ARSLA 150 22 M 6am L [ i eaet  + - - + + + + +
ARSIA 212 2013 F 45m L [ ! eael  + - - + + + +
ARSLA 3042 24 M 16 d L [ ! eael  + - - + + + + +
ARSLA 3088 20015 M 17d Lu [ | eaet  + - - + + + + +

* Strains FMY 36849_3 and FMV 36819_5 originate from the same calf.

" E female: M, malke: UNK, unknown; yr, years: m, months: d, days: Prov., Provinee of residence: FB, Flemish Brabant: WE, West Flan ders: WEB, Walloon Brabant; A, Antwerp:
BCR, Brussels Capital Begion; N, Mamur; L, Liége; Lo, Luxembourg: HUS, haemolytic uraemic syndrome; N, no; UNE, unknown; ¥, yes: NE, not relevant; Gl, gastrointestinal
symptoms: D, diarrhoea: UNK, unknown: BD, bloody diarrboeea.

© ESBL, extended spectrum f-lactamase production.



STEC-EXPEC 0O80:H2 in Denmark?

16 isolates O80:H2 - seasonal variation
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STEC-EXPEC 0O80:H2 in Denmark

Prevalence of EXPEC and DEC associated
virulence genes
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Whole-Genome Characterization
and Strain Comparison of VT2f-
Producing Escherichia coli Causing
Hemolytic Uremic Syndrome

Laura Grande, Valeria Michelacci, Roslen Bondi, Federica Gigliucci, Eelco Franz, Mahdi Askari Badouei,
Sabine Schlager, Fabio Minelli, Resangela Tozzoli, Alfredo Caprioli, Stefano Morabito

Table 2. Characteristics of ¥T2fproducing Escherichia coli investigated in a comparative analysis of the virulence profile of strains
isolated from humans with mild and severe disease and from the animal resenoir*

Source and Year Intimin

strain isolated Serotype Phylotype MLST LEE adfl efal cif nied nleB nleC Hly katP espF type

Human diarrhea
Ma5s5 2008 ONT:HB B2 STHE3 + + - + - + + - - - -2
Masa 2008 D125HE B2 STHE3 + + - + - + - - - - o-2
Ma58 2009 0113:HG B2 ST121 + + - + - - - - - - -2
Maa4d 2011 O86:-H7 B2 ST28 + + - + + + - - - - B-2
Maas 2011 O132:H34 B2 SThEZ2 + + - - - + + - - - B-2
M300 2012 O145H34 B2 STr22 + + - - - + - - - - 1
BCW57T11 2012 063:HG6 B2 STHE3 + + - + + - + - - - o-2
BCW&aT46 2012 063:HG B2 STHE3 + + - + - - + - - - -2
BCW5743 2012 O63:HG B2 STHE3 + + - + - - + - - - o-2
BCW57T39 2012 D63:HG6 B2 STHE3 + + - + - - + - - - o-2
BCWATIT 2012 063:H6 B2 STHE3 + + - + - - + - - - -2

Pigeon
ED3E0 19497 D45:H2 B1 ST20 + + - + + + + - - - B
ED361 1997 O7hH2 B1 ST20 + + - + + + + - — - B
ED363 19497 Od:HZ B1 LINE + + - + + + + - — - B
ED366 19497 ONT:H2 B1 5T2685 + + - + + + + - - - B
ED3G9 19497 045 H2 Bi ST20 + + - + + + + - - - B
ED3ITT 1997 Od:HZ B1 UINE + + - + + + + - — - B
ED430 2000 O45:H2 B1i ST20 + + - + + + + - - - B
ED444 2000 D128 H2 B1 ST20 + + - + + + + - - - B

HUS

‘m 080:H2 B1 ST301 + + + -+ + + o+ - + =

EF4 13 o2e-H11 E1 ST + + + + + + + + B
EF476 2014 D55 HD B1 ST301 + + + - + + + + - + £

*Human samiples were diamheal or fecal samples from HUS cases and pigeon samples were feces from asymptomaftic birds. LEE, locus of enterocyte
effacement, MLST, multilocus sequence type; UNK, unknown; +, positive; —, negative.

2080 Emerging Infectious Diseases « www._cdc_gowvieid « Vol 22, No. 12, December 2016
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Heteropathogenic virulence and phylogeny reveal
phased pathogenic metamorphosis in Escherichia
coli O2:H6

Martina Bielaszewska™', Roswitha Schiller™', Lydia Lammers', Andreas Bauwens’, Angelika Fruth®,
Barbara Middendorf®, M Alexander Schmidt®, Phillip | Tarr, Ulrich Dobrindt*?, Helge Karch® &
Alexander Mellmann®

@ 5TEC OZ:HE D2HE (strain 02407041)
4D HUS-assocaled STEC
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Figure 2. Phylogenetic relationships of STEC 02:H6 to prototypic UPEC, DETEC

AIEC and most closely related and prototypic HUS-associated STEC based @sEe

on whole genome sequencing. Minimum spanning tree is based on allelic @Lrec

profiles of 2827 genes present inall strains investigated (see supplementary Table @EAEC

E1). The different pathotypes are distinguished by colors of the circes and the OAMEC
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serotypes and strain numbers (in parentheses) are given.
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49 patients with O2:(K1:)H6
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Bacteraemia
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Meningitis
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Extraintestinal

pathogenic E. coli
EXPEC
Groups



E. coll associated with
extraintestinal infections In
humans

« EXPEC: Extraintestinal pathogenic E. coli

« UPEC: Uropathogenic E. coli

« MNEC: Meningitis E. coli (Neonatal)

« APEC: Avian pathogenic E. coli
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Criteria for extraintestinal

INSTITUT

pathogenic E. coli (EXPEC)

* exhibits =22

 pap (P fimbriae)

« sfa/foc (S/F1C fimbriae)

« afa/dra (Dr binding adhesins),

* |UtA (aerobactin receptor)

 kpsMT Il (group 2 capsule synthesis)

Johnson, J. R., A. C. Murray, A. Gajewski, M. Sullivan, P. Snippes, M. A.
Kuskowski, and K. E. Smith. 2003. Isolation and molecular characterization of
nalidixic acid-resistant extraintestinal pathogenic Escherichia coli from retail
chicken products. Antimicrob.Agents Chemother. 47:2161-2168



Alternative definition for

INSTITUT

extraintestinal pathogenic E. coli

(UPEC)
* presence of 23

 chuA (heme binding)

* fyuA (yersiniabactin receptor)
* vat (vacuolating toxin)

« yfcV (putative fimbrial subunit)

Spurbeck, R. R., P. C. Dinh, Jr., S. T. Walk, A. E. Stapleton, T. M. Hooton, L. K.

Nolan, K. S. Kim, J. R. Johnson, and H. L. Mobley. 2012. Escherichia coli
Isolates that carry vat, fyuA, chuA, and yfcV efficiently colonize the urinary tract.
Infect.Immun. 80:4115-4122.
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resistance in clinical Escherichia coli from one day in Denmark

Non-biased snapshot of the E. coli available from that day
(January 2018) in the clinical settings in Denmark.

170 isolates:

148 (87.1%) urine
8 ( 4.7%) blood

14 ( 8.2%) other sources including urethral and tracheal
swabs, pus, faeces and abscess

Findings:

« ST-73 (n=22; 12.9%)
« ST-69 (n=19; 11.2%)
« ST-131 (n=13; 7.6%)
e ST-95 (n=10; 5.9%)

other STs represented by six or less isolates each



Whole genome sequence (WGS)-based prediction of antimicrobial i
resistance in clinical Escherichia coli from one day in Denmark

« All ST-131 (n=13) serotype O25:H4

e 7 (53.8%) were resistant to 3rd generation
cephalosporins, attributed either to blaCTX-M-15
(n=5) or blaCTX-M-27 (n=2)

« These isolates correspond to 70% of all 3rd

generation cephalosporin-resistant isolates
observed in this study (n=10).



DANMAP
2017

DANMAP 2017 - Use of antimicroblal agents and ccourrence
of antimlcrablal resistance in bactera from food animals,
food and humans In Denmark

Figure 8.0.1 Distribution of species from irvasive
isolates, 2017, Denmark DANMAP 2017

NE coli; 47% 5 gureus 18% B 5 pneumonioe 7%

BE pneumonige; 11% 7 E foecdlis;, 6% B E foecium 7%

B P, geruginosa; 4%




Figure 8.0.2 Number of submitted invasive isolates (from 2009 to 2017) for each of the species under surveillance. DANMAP 2017
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Figure 8.1.2 Resistance (%) in Escherichia coli urine isolates

from humans in hospitals, Denmark DANMAP 2017
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Figure 8.1.3 Resistance (%) in Escherichia coli urine isolates from

humans in primary health care, Denmark DANMAP 2017
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Sharing of Virulent Escherichia coli Clones
among Household Members of a Woman
mth Acute CYSUUS Clinical Infectious Diseases 2006;43.:2101-8

James R. Johnson and Connie Clabots

* O1:K1:H7

* 06:K2:H1

» I O1:K1:H7

Urine @ NG
Mother
Feces [(B] | N (]
Father Foces ==
Daughter 1|  Feces
Daughter 2|  Feces .
Son Feces
Dog Faces
Sample 1 2 3
Week 1 3 79

N O2;F10,F48

* No. of Virulence Factor (VFs) scores: ExXPEC 210

pap sfa/foc focG iha hlyD sat iroN fyuA ireA iutA kpsM Il K1 traT ompT iss usp malX H7
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Initial

Shared Clones
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BE

Overall

Figure 3. Clone-sharing relationships among 6 household members at 3 individual sampling points (top) and overall (bottom). Colored lines indicate
presence of indicated clone (A, red; D, purple; E, green) in both members of a particular host pair, either at the same sampling point {top) or overall
(bottom). More clone-sharing pairs are evident in the bottom panel than in the 3 top panels combined.
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WGS-based surveillance of third-generation cephalosporin-resistant
Escherichia coli from bloodstream infections in Denmark

Louise Roer™*, Frank Hansen?, Martin Christen Frglund ThomsenZ, Jenny Dahl Knudsen?,
Dennis Schreder Hansen®, Mikala Wungs, Jurgita Samulioniené&®, Ulrik Stenz Justesen’, Bent L. Reder®,
Helga Schumacher®, Claus ﬂsterguurde, Leif Percival Andersen?®, Esad Dzuji:“, Turid Snekloth Sﬂnderguurdn,
Marc Stegger’, Anette M. ! and Henrik =
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Figure 1. Phylogenetic analysis of 3GC-R Ec isolates from bloodstream infections in Danish patients. Phylogenetic tree of the 518 ESBL, carbapene-
mase and pAmpCisolates, constructed from 191623 SNPs, and represented as a cladogram. PNOs for ST131 are presented in Figure 2. This figure ap-

pears in colour in the online version of JAC and in black and white in the print version of JAC.
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Region

[ ™e Capital Region of Denmark
B Central Denmark Region

] ™e North Denmark Region

B ™e Region of Scuthem Denmark

. Regon Zealand

$T131 PNOs  MLST2
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Figure 2. Phylogenetic analysis of ST131 ESBL E. coli isolates from bloodstream infections in Danish patients. Phylogenetic tree of the 258 ST131 ESBL
isolates, constructed from 15050 SNPs, and represented as a cladogram. This figure appears in colour in the online version of JAC and in black and
white in the print version of JAC.



DANMAP 2017

“The observation of close phylogenetic
relations in ST131 CMY-2-producing E.
coli and ST429 CMY-2-producing E. coli
from animal origin and human
bloodstream infections indicating a
possible zoonotic spread should be
noted. Occurrence and evolution of these
ST/pAmpC combinations need to be
monitored closely in the future.”



EXPEC as a zoonotic agent?

24% (396/1648) of foods samples E. coli positive:
9 % in miscellaneous foods (=”non-meat”)

69% In beef / pork

92% Iin poultry

EXPEC AMR
Miscellaneous foods : 4% 27%
Beef / pork : 19% 85%

Poultry: 46% 94%




dermatitis /\ colonisation

E. coli O45:K1:H7
causing an outbreak
of neonatal meningitis

! and sepsis in Germany
colonisation

| | > septicaemia
septicaemia /// L('?:&' meningitis

Non-publiched data by Rita Prager, Helmut Tschape et al.




Veterinary Microbiology 167 (2013) 506-512
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Veterinary Microbiology

journal homepage: www.elsevier.com/locate/vetmic

Poultry as reservoir for extraintestinal pathogenic Escherichia @Cmss_m
coli 045:K1:H7-B2-ST95 in humans

Azucena Mora®”, Susana Viso?, Cecilia Lopez ?, Maria Pilar Alonso”,
Fernando Garcia-Garrote °, Ghizlane Dabhi?, Rosalia Mamani ?,
Alexandra Herrera®, Juan Marzoa, Miguel Blanco®, Jests E. Blanco“,
Maryvonne Moulin-Schouleur ©¢, Catherine Schouler ¢, Jorge Blanco*?

* Department of Microbiology and Parasitology, Faculty of Veterinary Sciences, University of Santiago de Compostela, 27002 Lugo, Spain
B Unit of Microbiology, Hospital Universitario Lucus Augusti, 27003 Lugo, Spain
Claharatnire da Pathaadnio Rartdrionnas INRA TIMR 1727 Infortinlneio ot Santd Puhlinne FZ17220 Nanzilly France

...The most prevalent and highly pathogenic O45:K1:H7-B2-ST95 shows a
successful persistence since the 90s to the present, with parallel evolution

both in human and poultry ...

... In conclusion, poultry could be acting as a reservoir of O45:K1:H7-B2-

ST95 and other pathogenic ST95 serotypes in humans
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Epidemiol. ffecr. (20100, 138, 16791600, © Cambridge University Press 2010
doi:10.1017/S09302688 10001639

REVIEW ARTICLE

A systematic review of outbreak and non-outbreak studies
of extraintestinal pathogenic Escherichia coli causing
community-acquired infections

D.B.GEORGE ann AR MANGES*

Table 1. Reported outhreaks of communitv-acquired Escherichia coll causing hman extraintestinal infections

No.

Observation No. epidemic  Proportion Serotype/sequence
Ref.  Location Infection* period Peak period isolates strain (%) Sexi  Age (yr) type (ST)
[13] London, UK UTI PY, B 1986—1987 Oxct. 1986—Apr. 1987 =500 B 097 O15:K52:HI
[15] Copenhagen, Denmark  UTI 1991-1992 Apr. 199]1-Scpt. 1991 172 19 26 B 087 OT8:HI10
[28]  Columbus, TJSA UTI 101 16 16 F =18 O18:K1:HT
[27 Barcelona, Spain 19941995 1871 25 1 0-&3 0O15:K52:HI
[16] Berkeley. USA UTI 19992000 255 28 11 F 1845 O11/017/OTT:K52:HIE
[14]  Calgary, Canada UTL PY, B 2000-2002 Ot —Diec. 2000 232 67 Y B 1-92§
[37] UK UTL PY, B 2003-2004 Oct. 1986—-Apr. 1987 291 110 I8 025
[35] Zagreb, Croatia U.UTL PY 2004 2451 25 1 B 1-79 04
[36] UK U. B 20042005 &8 21 24 25-8T13]
[33] Spain UTIL B 20042005 525 103 20 B =14 to =65
[34] Portugal U, Bt 20042006 119 91 T6 B
[44] Lugo, Spain 8] 20062008 11343 77 1 025(b):H4-5T131

* B, Isolates recovered from blood samples, bacteraemia cases or sepsis cases; U, Isolates recovered from urine samples; UTI, isolates recovered from cases of cystitis or UTTs;
PY, 1solates recovered from pyelonephnitis cases.

t E. coli was also recovered from wounds, ascitic fluid, sputum, gastric fluids, bronchioaveolar lavage and secretions.

T M, male; F, female; B, both male and female.

& Dr I. Pitout, personal communication.

|| Indicates that the proportion s estimated based on a sub-sample of ESBL-producing E. eoli and therefore does not reflect the overall proportion.
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Enteroaggregative Escherichia coli O78:H10, the Cause of an Outbreak
of Urinary Tract Infection

Bente Olesen,*" Flemming Scheutz,” Rebecca L. Andersen,® Megan Menard,© Nadia Boisen,? Brian Johnston,* Dennis 5. Hansen 2
Karen A. Krogfelt,” James P. Nataro,” and James R. Johnson"

ET173
. . Genes present in>90% of
;T outbreak isolates included
& fimH (type 1 fimbriae);
. fyuA, traT, and iutA
(CC350) (associated with EXPEC);
group D !
(6) sat, pic, aatA, aggR, aggA, aar,

aaiC, aap, and ORF3
(associated with EAEC)

] EAEE {n = 35) _
M ETEC (n=3) : 8T .
B EXPEC in = 1) b J[” .- grnup}. A
- ' (45

-
. none of ihe abom =




Gene content of the
ExPEC database
downloaded from NCBI
and to be added to the
VirulenceFinder
database.

38 EXPEC specific
genes

*Two sfak and focC alleles were 100%
identical, and are called focCsfaE in the
database

No. from

Gene Description NCBI No. in db
afaA Transcriptional regulator 14 4 STATENS
afaB Periplasmic chaperone 12 6 ?L : #'I“‘; uT
afaC Outer membrane usher protein 13 11
afaD Afimbrial adhesin 62 37
afak Adhesin protein 42 30
cea colicin E1 132 23
chuA Outer membrane hemin receptor 423 79
cia colicin ia 259 37
cib colicin ib 24 6
clbB Hybrid nonribosomal peptide / polyketide megasynthase 270 77
cvaC microcin C 166 10
etsC Putative type I secretion outer membrane protein 169 18
focC S fimbrial/F1C minor subunit 710 2%
focG F1C adhesin 9 2
focl S fimbrial/F1C minor subunit 5 1
fyuA Siderophore receptor 465 98
hlyF Hemolysin F 287 21
hra Heat-resistant agglutinin 132 8
ibeA Invasin of brain endothelial cells; 369 66
irp2 High molecular weight protein 2 non ribosomal peptide synthetase 1033 346
iucC Aerobactin synthetase 335 47
iutA Ferric aerobactin receptor 350 71
kpsE Capsule polysaccharide export inner-membrane protein 54 21
kpsM Polysialic acid transport protein 94 82
mcbA Bacteriocin microcin B17 949 2
neuC Polysialic acid capsule biosynthesis protein 961 68
ompT Outer membrane protease (protein protease 7) 3564 314
papA Major pilin subunit 116 29
papC Outer membrane usher P fimbriae 786 40
sfaD S fimbrial/F1C minor subunit 18 10
sfakE S fimbrial /F1C minor subunit 3 B3*
sfas sialic acid-binding adhesin 54 2
sitA Iron transport protein 369 56
tepC Tir domain-containing protein 24 3
terC Tellurium ion resistance protein 126 25
traT Outer membrane protein complement resistance 1386 200
usp Uropathogenic specific protein 19 6
yfev Fimbrial protein 768 82
Total 14441 1929
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portant causes of diarrhoea

eae positive E. coli (EPEC, STEC, AEEC)
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the main cause of UTI and
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What is the zoonotic potential of
APEC/EXPEC?
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