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Intended Learning Objectives

Specific objectives of this session:

Learn about the biological diversity within the £. co/i pathotypes (incl.
Shigella)

Learn about the challenges in quality control of WGS E. coli data
Analyse and interpret the different sub-typing methods, including MLST,
rMLST, and serotyping of £. col.

Apply virulence profiling and typing using simple bioinformatics tools and
suggest the resulting pathotype

Legnrn a}l_aout real-life challenges in tracing emerging clones of pathogenic
. coll,



Outline

This session consists of the following elements

1. Discuss questions and tools used for QC and check for
contamination

2. Discuss results of the exercise and interpretation of results
3. Learn about £. coli outbreaks
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Agenda ecdC
AGENDA FOR SESSION 2 - Tuesday March 10, 2026

ECDC introduction and rules of conduct 09:00-0%:10
1. Guided discussion using interactive polls: 09:10-10:20
o Participants will engage in a structured discussion of their analysis results using live polls and | DrJette Kjeldgaard and
guestions. Joao Cardoso

o Topics covered include: QC of isolates —discussion of species-specific parameters; typing and
discriminatory power of different methods (species, serotyping, MLST), PCR targets etc.,
application of virulence databases (fastq or fasta; online or command line), interpretation of
virulence profiles

Break 10:20-10:30
2. Comparative and critical analysis: 10:30-10:50
o Facilitators will explore different analytical paths using VFDB and VirulenceFinder and how this | DrJette Kjeldgaard and
may impact conclusions. Jodo Cardoso

o Live discussion of the advantages and limitations of typing methods and virulence profiling,
incl. file input format (reads vs. fasta) and command line vs. user-friendly tools

3. Troubleshooting: 10:50-11:20
o Discussion of common challenges encountered during the analysis, including ambiguities and | DrJette Kjeldgaard and
tool limitations. Joao Cardoso
o Strategies for dealing with atypical profiles and possible contamination
Break 11:20-11.30
4. Reflections:
o Real-life examples of WGS-based pathogen characterisation and tracing of outbreaks Emily Dibba White (SSI,
o Danish EIEC outbreak, 2021 Denmark) 11:30-12:00
o Atypical pathotypes? - German O104:H4 outbreak, 2011 Dr Jette Kjeldgaard 12.00-12:10
o Open Q&A session for participants to raise questions and share reflections on integrating | All Speakers 12:10-12:30

virulence profiling p—
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Your laboratory has received 18 bacterial isolates from a regional hospital
following an increase in cases of acute gastroenteritis and bloody
diarrhea. The hospital suspects that multiple £. cofli pathotypes may be
involved. Isolates have been sequenced, and the clinicians want
clarification on if:

 the sequencing data is of sufficient quality, or if mixed cultures or
contamination occurred during processing

* the isolates are E. coli or Shigella spp.
* they represent multiple pathotypes and which
e they carry (important) virulence factors

* any isolates require urgent public health notification (e.g., STEC,
EIEC/Shigella)
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YourI task is to analyse the genomic data and report whether each
Isolate:

« has adequate sequence quality, or is contaminated or mixed
* is E. coli or Shigella spp.

« If presumptive EIEC or Shigella - which sequence type
(MLST/rMLST)

« If presumptive EHEC/STEC - which predicted O:H serotype

« contains which virulence genes

e can be assiﬁned to a pathotype (EHEC/STEC, EPEC, ETEC, EAEC,
EIEC/Shigella, UPEC, EXPEC, etc.)




But first:

Sequence quality and contamination



Virulence factor overview ‘%BE&

Batch upload to Virulence&PlasmidDB from FDA — for comparison
« Presence/absence of genes based on their database

 Prediction on plasmid/genome presence of gene

Factor  Locations VFS01 VFS02 VFS03 VFS04 VFS05 VFS06 VFS07

agg3A  plasmid
agg3B  plasmid
agg3C  plasmid
agg3D  plasmid

aafA plasmid 0 0 0 0 0 0
aafB plasmid 0 0 0 0 0 0
aafC plasmid 0 0 0 0 0 0
aafD plasmid 0 0 0 0 0 0
aaiC/hcp genome 1 1 1 1 1 1
aap plasmid 0 1 0 0 0 0
aar genome 0 1 0 0 0 0
aatA plasmid 0 1 0 0 0 0
afaC genome 0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0



https://virulence.fda.gov/
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What did you overall think of the
FDA virulence output?

@ The Slido app must be installed on every computer you’re presenting from Slido



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

Virulence factor overview @ac

=
=

Batch upload to from FDA — for comparison
Limitations:

 Lists only gene name
« no explanation in case of nomenclature/function ambiguity

« No contig/base position information to elucidate issues around #

Of Va r I a n tS B columrl] Columril Columnfl Columrig Columrl Columnll Columrid Columril
Factor  Locations VFSO1 VFS02 VFS03 VFS04 VES05 VFS06 VES07

aafA plasmid 0 0 0 0 0 0

« No score on ID/coverage == @mi o R

aafC plasmid 0 0 0 0 0 0

aafD plasmid 0 0 0 0 0 0

aaiC/hcp genome 1 1 1 1 1 1

aap plasmid 0 1 0 0 0 0

aar genome 0 1 0 0 0 0

aatA plasmid 0 1 0 0 0 0

afaC genome 0 0 0 0 0 0

agg3A  plasmid 0 0 0 0 0 0

agg3B  plasmid 0 0 0 0 0 0

agg3C  plasmid 0 0 0 0 0 0

agg3D  plasmid 0 0 0 0 0 0

aggS5A  genome 0 0 0 0 0 0


https://virulence.fda.gov/
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Could you assign a (presumptive)
pathotype based on the FDA tool?

@ The Slido app must be installed on every computer you’re presenting from Slido


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

Output table from FDA @c
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Apply the key virulence markers on the FDA output

E. coli pathotype Key virulence markers [ - | Colurﬂ Columriig Columnjig Columriil Columnfil Columril Columnfid Columnrd
Factor  Locations VFSO01 VFS02 VFS03 VFS04 VFS05 VFS06 VES07

EPEC eae, bipA, EAF aafA  plasmid 0 0 0 0 0 0

ETEC elt (LT), est (ST), CF genes (cfa, cs1- aafB plasmid 0 0 0 0 0 0

cs7) aafC plasmid 0 0 0 0 0 0

aafD plasmid 0 0 0 0 0 0

EIEC ipaH, ial, virF iIC/hcp genome 1 1 1 1 1 1

plasmid 0 1 0 0 0 0

EHEC/STEC stx1, stx2, eae, ehxA, Ipf aar genome 0 1 0 0 0 0

aatA plasmid 0 1 0 0 0 0

i afaC genome 0 0 0 0 0 0

EAEC aggR, aatA/aap, aaiC agg3A  plasmid 0 0 0 0 0 0

DAEC daa, afa/dra genes agg3B plasmid 0 0 0 0 0 0

_ _ ) agg3C  plasmid 0 0 0 0 0 0

AIEC No.smgle marker; sometimes IpfA, fimH agg3D  plasmid 0 0 0 0 0 0

variants used 2gg5A  genome 0 0 0 0 0 0

‘



Output table from FDA

Strain
VFS01
VFS02
VFS03
VFS04
VFS05
VFS06
VFSO7
VFS08
VFS09
VFS10
VFS11
VFS12
VFS13
VFS14
VFS15
VFS16
VFS17

Common pathotype markers - FDA Output

EPEC

eae bfpA

eae

eae

cde

E. coli pathotype
EPEC

ETEC
EIEC
EHEC/STEC

EAEC
DAEC
AIEC

EPEC:

Key virulence markers :

eae, bfpA, EAF @
Z/St7()l_T), est (ST), CF genes (cfa, cs1— e( (]C
ipaH, ial, virF o
stx1, stx2, eae, ehxA, Ipf

aggR, aatA/aap, aaiC

daa, afa/dra genes

No single marker; sometimes IpfA, fimH
variants used

Indication that some strains could be
EPEC, but intimin (eage) is found in
several pathotypes (EPEC/EHEC-STEC)

ETEC:

The nomenclature of the Heat-
Stable/Labile genes in the output is not

clear!?
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Virulence&PlasmidDB database genes? rtesiuiienceagos &

Virulence&PlasmidDB

Ecoli Virulence ~

Show |10 v |entries w

Virulence Genes and Product .

Virulence Locus .
ID « MNote Product DB Xref Location
Gene Tag
heat resistant agglutini
5223 hral None : Hrat None genome
n
/ heat stable enterotoxin
5139 stb None Mone genome

Th) 2

heat-stable enterotoxin
5138 stal None I None genome

m None EASTT heat-stable ent ' genome
Show 10 v entries Search:llabile l Next

Virulence Locus )
ID » Note Product DB Xref Location
Gene Tag

No matching records found

Showing 0 to 0 of 0 entries (filtered from 235 total entries) Previous Next



https://virulence.fda.gov/
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Heat-Stable/Heat-Labile toxins — gene names? c
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NCBI (and FDA): stal, stb /ItcA VFDB: estla/eltA

7 Ge.. Product name | VF0210 eltA Heat-labile toxin (LT)
! A heat-labile enterotoxin LT subunit A VFD211 estla Heat-stable toxin (ST)

* Ge.. Product name

(‘asth  heat-stable enterotoxin EASTL "\
astA heat-stable enterotoxin EAST1
astA heat-stable enterotoxin EAST1
astA  heat-stable enterotoxin EAST1

\@s5tA  heat-stable enterotoxin EASTL J

stb heat-stable enterotoxin ST-1I

stb heat-stable enterotoxin ST-1I

sth heat-stable enterotoxin ST-11

ystC __ ST-I family heat-stable enterotoxin YstC

stal  heat-stable enterotoxin ST-I group a

ystA | ST-I family heat-stable enterotoxin YstA

ystB  ST-I family heat-stable enterotoxin YstB

stal  heat-stable enterotoxin ST-I group a

VirulenceFinder: estb-STb1/eltIAB-4

Virulence genes for Escherichia coli

. Query / D
Virulence Identity | Template Pcsmo_n in Protein function
factor length contig




Output table from FDA

Strain
VFS01
VFS02
VFS03
VFS04
VFS05
VFS06
VFS07
VFS08
VFS09
VFS10
VFS11
VFS12
VFS13
VFS14
VFS15
VFS16
VFS17

Common pathotype markers - FDA Output

EPEC ETEC EIEC
eae bfpA |elt est(stal/stb) CFs |ipaH ial virF
ipaH3/ipaH9.8
ipaH3/ipaH9.8
gae
ipaH3/ipaH9.8
sth
ipaH3/ipaH9.8
eae
ipaH3/ipaH9.8
eae

ipaH3/ipaH9.8
ipaH3/ipaH9.8

E. coli pathotype
EPEC

ETEC
EIEC
EHEC/STEC

EAEC
DAEC

AIEC

EPEC:

Key virulence markers :

eae, bfpA, EAF @
elt (LT), est (ST), CF genes (cfa, cs1— p \_',3-‘:-
cs7) e \

ipaH, ial, virF
stx1, stx2, eae, ehxA, Ipf

aggR, aatA/aap, aaiC

daa, afa/dra genes

No single marker; sometimes IpfA, fimH
variants used

Indication that some strains could be
EPEC, but intimin (eage) is found in
several pathotypes (EPEC/EHEC-STEC)

ETEC:

Heat-Stable gene (stb) identified in one

isolate
EIEC:

IpaH-gene variants found in seven
isolates. No other markers found



Output table from FDA

E. coli pathotype
EPEC

ETEC

Key virulence markers
eae, bfpA, EAF
elt (LT), est (ST), CF genes (cfa, cs1—

&

cs7) eC
EIEC ipaH, ial, virF I
EHEC/STEC stx1, stx2, eae, ehxA, Ipf
Status? r\ |
EAEC aggR, aatA/aap, aaiC
DAEC daa, afa/dra genes
Common pathotype markers - FDA Output AIEC V”;;‘:gzs";jke“ SOMEITIES (P2, (sl
EPEC ETEC EIEC _ B
Strain eae bfpA |elt est(stal/sthb) CFs |ipaH ial wvirF Strain EPEC ETEC EIEC
VFSO01 ipaH3/ipaH9.8 VF501 X
VFS03 VFS03 )
VFS04 ipaH3/ipaH9.8 VF504 X Some presumptive
VFS05 |eae VFS05 X pathotypes,
VFS06 ipaH3/ipaH9.8 VF306 X .
ke Not excluding

VFS07 sth VFS07 bt possible
VFS08 ipaH3/ipaH9.8 VF308 X
VFS09 |eae VFS03 X g’/l')I_EC/ //EHEC and
VFS10 VFS10 Ig€ila spp.
VFS11 ipaH3/ipaH9.8 VF311 X
VFS12  |eae VF312 X
VFS13 VFS513
VFS14 ipaH3/ipaH9.8 VF314 X
VFS15 ipaH3/ipaH9.8 VF515 bt
VFS16 VFsl6 g




Output table from FDA

Strain
VFS01
VFS02
VFS03
VES04
VES05
VFS06
VESO7
VFS08
VES0S
VFS510
VF511
VF512
VF513
VF514
VF515
VFS16
VFS17

Common pathotype markers - FDA Output

EPEC

ETEC

EIEC

eae bfpA

elt

est(stal/sth) CFs

ipaH

ial wirF

cac

cac

cac

stb

ipaH3/ipaH9.8

ipaH3/ipaH9.8

ipaH3/ipaH9.8

ipaH3/ipaH9.8

ipaH3/ipaH9.8

ipaH3/ipaH9.8
ipaH3/ipaH9.8

Cang

eCcocC
W SR
Resource file from VFDB
(excel list provided on Sciencedata)
Look for additional Shigella-
specific virulence genes?

DsbA Shigella flexneri
ipaA TT55 secreted effectors Shigella flexneri
virk VirF Shigella flexneri
shuS Shu Shigella dysenteriae
gspC 1255 Type Il secrel Shigella dysenteriae
stxA Shiga toxin Shigella dysenteriae
IucA Aerobactin Shigella flexneri
IcsANIIG lcsA (VirG) lcs for interce Shigella flexneri
IcsP/sopA lcsP (SopA) Shigella flexneri
atrA LPS Shigella flexneri
pic Pic Protein involvt Shigella flexneri
set1B ShET1 Shigella enter Shigella flexneri
senB ShET2 Shigella enter Shigella flexnen
sighA SigA Shigella lgA-li Shigella flexneri
ipaD 1155 Type Il secre Shigella flexneri

hcpi/tssD1 TESS Type VI secre Shigella sonnei



Factor  Locations VFS01 VFS04 VFS08 VFS14

j:;fjhﬂp genome ; ; ; ; Not a good strategy - It can be difficult &
plasmi . T

csgD  |genome 1 1 1 1. to find good indicators, ecoc

csgE  genome 1 1 1 1 Even in this small dataset, there are S

059(':3 genome 1 1 1 1 exceptions where this ‘specific’ list is not

csg genome 1 1 1 1 TN

entA genome 1 1 1 1 SpeCIfIC'

espX1  genome 1 1 1 0

fe08 _ genome 1 1 1 1 Look for additional Shigella-

eo genome 1 1 1 1 iy .

A genome | | | | specific virulence genes?

figB genome 1 1 1 1

gad genome 1 1 1 1 DsbA Shigella flexneri

gsp genome 1 1 1 1 ipak TTSS secreted effectors  Shigella flexneri

iap genome 1 1 1 1 virF VirF Shigella flexneri

ipaD plasmid 1 1 1 1 shuS Shu Shigella dysenteriae

ipaH3 plasmid 1 1 1 1 aspC 1255 Type Il secrel Shigella dysenteriae

ipaH9.8 genome 1 1 1 1 sbcA Shiga tc:x_ln Sh!gella dysentgrlae

IofA enome 1 1 1 1 IucA Aerobactin Shigella flexneri

P g IcsANIIG lcsA (VirG) lcs for interce Shigella flexneri

tcdA Solllls 1 1 1 1 icsP/sopA  lcsP (SopA) Shigella flexneri

uspB genome 1 1 1 1 atrA LPS Shigella flexneri

yfcV genome 1 1 1 1 pic Pic Protein involve Shigella flexneri

yfeA plasmid 1 1 1 1 set1B ShET1 Shigella enter Shigella flexneri

yfeC senome 1 1 1 1 senB ShET2 Shigella enter Shigella flexneri

yfeD genome 1 1 1 1 _sigg 18—;?32 ?hige:llalu lgA-li gﬂ?ge::a Eexner?

- : ipa ype Il secre Shigella flexneri

!UCA plasm!d 1 1 0 1 hcptl/issD1  TESS Type VI secre Shigella sonnei

iucB plasmid 1 1 0 1 —

iucC plasmid 1 1 0 1




Output table from FDA

Strain

Common pathotype markers - FDA Output

EPEC

STEC/EHEC

eae bfpA

stx

eae ehxA lpf

VFS01

VFS02

VFS03

VFS04

VFS05

VFS06

VFS07

VFS08

VFS09

VFS10

VFS11

VFS12

VFS13

VFS14

VFS15

VFS16

VFS17

cae

eae

cae

multiple

multiple

eae ehxA Ipfl/2

eae ehxd

eae

EHEC/STEC:

Two STEC strains, carrying multiple stx genes!?

ﬂ Clear Filter From "Columni1”

(=]

E. coli pathotype
EPEC

ETEC

EIEC

EHEC/STEC

EAEC
DAEC
AIEC

stx1dB genome

=

Key virulence markers

eae, bfpA, EAF :
elt (LT), est (ST), CF genes (cfa, cs1—
cs7) § C

ipaH, ial, virF

oh e P VYT G

stx1, stx2, eae, ehxA, Ipf

aggR, aatA/aap, aaiC

daa, afa/dra genes

No single marker; sometimes IpfA, fimH
variants used

Column Column Column Column Column Crwlum\‘ Column Column Columlﬂ Clll.ll'l‘!lu Colu

=
=
=
=
=
=
[y

i st2dA genome

A st2dB genome

sh2iA genome

] st2B genome

Wsi2o0A  genome

g st2gB genome

] stxAla genome

stxA1b genome

stxAlc genome

steald EENOme

i stAZa genome

4 stAZh EENOME

stxAZe EENOME

] stxA2e EENnome

gstxB1a EENnome

0

Filter by Color > g
Text Filters > g
0

stx X 0
-I¥| (Select All Search Results) g
-] Add current selection to filter g
- stx1dB 0
-7 ste2dA o
- stx2dB 0
¥ st2fA 0
-4 sex2fB R
- stx2gA 0
- stx2gB o
-V steAla :
M steA b :
[ steAlc 0
-[v stxAtd o
-[¥ stxA2a Y

[=1

] stBic genome

] stB1d genome

stkB2a genome

stB2b genome

stxB2c genome

HsixB2dA genome

4stxB2dB  genome

] sixB2efA  genome

] sixB2eB  genome

g stxB2TA  genome

) siB2fE genome

g stxB20A  genome

Io

il sixB205  genome

o oloo|oo|oo|ooo|oo|oo|oo|oo|oo|oo|oo|o oo
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cooololoooooooaococoolaloooooololaloo|lo
e e = R e L e e e e — R = = R e e e - = R = R N R P e T
fr—

cooololoooooooaococoolaloooooololaloo|lo
cooololoooooooaococoolaloooooololaloo|lo
clooololcoooocaocacaolalecoooolalaleles|o
e e e e e e T e e e e e e e e e R P A T e = R

e
e

/

1
| g
1\




Did you try other tools, which
were able to differentiate the stx
genes?

@ The Slido app must be installed on every computer you’re presenting from Slido


https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design

Output table from FDA

Common pathotype markers - FDA Output N\
STEC/EHEC EAEC

JStrain sty eae ehxA Ipf aggR aatAfaap aaiC IastA
VFS01 aaiC/hep|
VFS02 aggh aatAfaap aaiC/hcp
VFS03
VFS04 aaiC/hcp
VFS03 multiple eae ehxA |pfl/2 aaiC/hcpl astA
VFS06 aaiC/hcp
VFS07 aaiC/hcp| astA
VFS06 aaiC/hcp
VFS08 multiple eae ehxA aggh aatAfaap aaiC/hcp \astA
VF510
VFS11 aaiC/hcp
VF512 eae aaiC/hcp
VFS13 agghA-D/R aatAfaap aaiClhcp
VFS14 aaiC/hcp
VFS15 aaiC/hcp
VF516 aggh aatAfaap aaiC/hcp
_VF317

E. coli pathotype
EPEC

ETEC

Key virulence markers
eae, bfpA, EAF

elt (LT), est (ST), CF genes (cfa, cs1—
cs7) : {

iaH, ial, virF eCOC
o -
stx1, stx2, eae, ehxA, Ipf

aggR, aatA/aap, aaiC

daa, afa/dra genes

No single marker; sometimes IpfA, fimH
variants used

Two STEC strains, carrying multiple stx

EHEC/STEC:
genes
EAEC:

Four strains carry markers for the EAEC
type incl. the aggR regulon and
dispersin (aap/aat).

The enterotoxin EAST-1 (astA) is present
in one of these (plus the two STECs)

Some adhesins are found in all strains!
-> Not EAEC-specific



Output table from FDA

Common pathotype markers - FDA Output

STEC/EHEC EAEC DAEC
Strain stx eae ehxA |pf aggR aatAfaap aaiC astA |daa afa/dra
VF301 aaiC/hcp
VFS02 aggR aatA/aap aaiCl/hcp
VFS03
VF504 aaiC/hcp
VFS05 multiple eae ehxA |pfl/2 aaiC/hcp astA
VF506 aaiC/hcp
VFS07 aaiC/hcp astA
VFS08 aaiC/hcp
VFS09 multiple eae ehxA aggh aatAfaap aaiC/hcp astA afaC
VF510
VFS11 aaiC/hcp
VF512 eae aaiC/hcp
VFS13 agghA-D/R aatA/aap aaiClhcp
VF514 aaiC/hcp
VFS15 aaiC/hcp
VFS16 aggR aatA/aap aaiCl/hcp

\VFS17

E. coli pathotype Key virulence markers
EPEC eae, bfpA, EAF

ETEC elt (LT), est (ST), CF genes (cfa, cs1— o

cs7) e \ C
O

EIEC ipaH, ial, virF aasseincpon ves
ipaH, ial, vir e

EHEC/STEC stx1, stx2, eae, ehxA, Ipf

EAEC aggR, aatA/aap, aaiC

DAEC daa, afa/dra genes

No single marker; sometimes IpfA, fimH

Hise variants used

EHEC/STEC:
Two STEC strains, carrying stx genes
EAEC:

Four strains carry markers for the EAEC
type incl. the aggR regulon and
dispersin (aap/aat)

DAEC:
One strain carry typical adhesin (a/a)



Output table from FDA

Status?

Common pathotype markers - FDA Output

E. coli pathotype
EPEC

Key virulence markers

STEC/EHEC EAEC DAEC
Strain stx eae ehxA |pf aggR aatA/aap aaiC astA |daa afa/dra
VFs01 aaiC/hcp
VFs02 aggR aatA/aap aaiClhcp
VFS03
VF304 aaiC/hcp
VFS03 multiple eae ehxA |pfl/2 aaiC/hcp astA
VF506 aaiC/hcp
VFS07 aaiC/hcp astA
VFS08 aaiC/hcp
VF309 multiple eae ehxA aggR aatA/aap aaiC/hcp astA afaC
VFS10
VF511 aaiC/hcp
VF512 eae aaiC/hcp
VF513 aggh-D/R aatA/aap aaiClhcp
VF514 aaiC/hcp
VF513 aaiC/hcp
VF516 aggRh aatA/aap aaiClhcp
VFS17

eae, bipA, EAF .
ETEC ig7()I_T), est (ST), CF genes (cfa, cs1— @Eé
EIEC ipaH, ial, virF e :::?‘.‘:,‘;::g
EHEC/STEC stx1, stx2, eae, ehxA, Ipf
EAEC aggR, aatA/aap, aaiC
DAEC daa, afa/dra genes
AIEC \l;l:rizl:gi;?jrker; sometimes IpfA, fimH
Strain EPEC ETEC IEIEC\ STEC/EHEC EAEC DAEC
VFS01 ! X \
VFs02 X
VFS03
VFs04 X
VFS03 X X |
VFs06 X
VFS07 X
VFs08 X
VFS09 X X ] X X ]
VFS10
VF511 X
VFs12 X
VF513 X
V514 X
VF513 X
V516 X
VFs17
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Did you find any genomic tools able
to differentiate between E. coli and
Shigella spp.?

@ The Slido app must be installed on every computer you’re presenting from Slido



https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
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Did you find any genomic tools (not in the previous list),
which could differentiate between E. coli and Shigella

spp.?

@ The Slido app must be installed on every computer you’re presenting from Slido
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