
Confirmation of genus by typing?

Perform serotyping, MLST and rMLST on 
EIEC/Shigella group to evaluate if this 
typing helps the species interpretation

Presumptive pathotype Strain
EIEC/Shigella VFS01
EAEC VFS02
Excluded VFS03
EIEC/Shigella VFS04
STEC VFS05
EIEC/Shigella VFS06
ETEC VFS07
EIEC/Shigella VFS08
STEC (+?) VFS09
Excluded VFS10
EIEC/Shigella VFS11
EHEC VFS12
EAEC VFS13
EIEC/Shigella VFS14
EIEC/Shigella VFS15
EAEC VFS16
Excluded VFS17
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Confirmation of genus by typing?

Perform serotyping, MLST and rMLST on 
EIEC/Shigella group to evaluate if this 
typing helps the species interpretation

Presumptive pathotype Strain
EIEC/Shigella VFS01
EAEC VFS02
Excluded VFS03
EIEC/Shigella VFS04
STEC VFS05
EIEC/Shigella VFS06
ETEC VFS07
EIEC/Shigella VFS08
STEC (+?) VFS09
Excluded VFS10
EIEC/Shigella VFS11
EHEC VFS12
EAEC VFS13
EIEC/Shigella VFS14
EIEC/Shigella VFS15
EAEC VFS16
Excluded VFS17



Confirmation of genus by serotyping?

Perform serotyping, MLST and rMLST on 
EIEC/Shigella group to evaluate if this 
typing helps the species interpretation

The four Shigella spp. can be subtyped to > 
50 serotypes based on their O antigen 

S. dysenteriae has 15 serotypes,

S. flexneri has 18 serotypes, 

S. boydii has 20 serotypes, 

S. sonnei has a single serotype (-:H16)
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Confirmation of genus by MLST?

Perform serotyping, MLST and rMLST
on EIEC/Shigella group to evaluate 
if this typing helps the species 
interpretation:

ST’s are assigned for all strains. 

Some correlation is seen between 
serotype and MLST

ST99 is a well-known EIEC ST

➔ Some indication, 

➔ Especially if specific ST is involved 
in outbreak
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Confirmation of genus by rMLST?

Perform serotyping, MLST and rMLST
on EIEC/Shigella group to evaluate 
if this typing helps the species 
interpretation:



Confirmation of genus by rMLST?

Overview of alleles identified, and 
which species they match.

➔ rST assigend



Confirmation of genus by rMLST?

rMLST differentiate well between
E. coli and the different Shigella
spp. 

An rMLST ID is assigned based on 
the combination of ribosomal
gene allels



Conclusion based on typing?

Consider which
typing method
seems most 
discriminatory?

-Serotyping

-MLST

-rMLST

-species
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Kmerfinder – Shigella spp.

VFS11

VFS06



Additional pathotypes –
VFDB and VirulenceFinder comparison

VirulenceFinder:

Confirm presence of Heat 
Stable/Heat Labile toxins
+EAST-1 + hlyA, hlyE, 
gad… + many more

VFS07 – presumptive ETEC (stb) 



Additional pathotypes –
VFDB vs. VirulenceFinder comparison

VFS07 – presumptive ETEC (stb) 

Same location, 

same name: 

aslA, fasA, 

fasB, iha

Same location, 

diff. name: 

VFDB: eltA

vs VF: 

eltIAB-4

VFDB 

(21)

VF 

(17)

aec15, cheA, eaeH, elfC, 

espL4, espX5, flgK, fliD, 

fliF, hcpB, hlyA, ibeB, 

ibeC, paa, rpoS, 

yagX/ecpC, ydeQ

anr, astA, estb-

STb1, gad, hha, 

nlpI, sepA, terC, 

traT, yehB, yehC, 

yghJ

From VFDB ressource 

file: List of ETEC related

genes:



Additional pathotypes –
VFDB vs. VirulenceFinder comparison



Additional pathotypes –
VFDB vs. VirulenceFinder comparison



Confirmation of STEC – which stx?

VFS05 & VFS09

stx2a

VFDB VF

stx2a

VFS05

VFS09

VFDB VF

stx1a



Confirmation of STEC – which stx?

VFS09 – VirulenceFinder

stx2a

VFS09

VFDB VF

stx1a



Additional pathotypes –
VFDB vs. VirulenceFinder comparison

VFS09 – hybrid pathotype EAEC-STEC?

VFDB output would indicate STEC/EHEC only

aatA, astA/ 

east1, cif, efa1, 

espJ, fimH, iha, 

iutA, lifA/efa1, 

nleA, nleA/espI, 

nleC, pet, 

stx2A, tccP, 

tccP2, toxB

VFDB 

(51)

VF 

(59)

aec15, aec27/clpV, 

aec29, agn43, cah, 

cfaC, cheA, ehaB, elfC, 

espK, espM2, espN, 

espW, fimD, flgK, fliD, 

flk, ibeC, icmF/aaiO, 

msbB2, nleG5-1, 

nleH2, paa, rhs/PAAR, 

rpoS, tcyJ, tli1, 

upaG/ehaG, virK, ygeH

aafA, aafB, aafC, aafD, 

aaiC, aap, aar, aggR,

anr, colE2, csgA, espA, 

espB, espF, espP,

fyuA, gad, hha, hlyE, 

iucC, katP, lpfA, mchB, 

mchC, mchF, nleB, nlpI, 

ompT, pic, stx1a, terC, 

tir, traT, yehA, yehB, 

yehC, yehD, yghJ



Additional pathotypes –
VFDB vs. VirulenceFinder comparison

VFS09 – hybrid pathotype EAEC-STEC?

VFDB output would indicate STEC/EHEC only

aatA, astA/ 

east1, cif, efa1, 

espJ, fimH, iha, 

iutA, lifA/efa1, 

nleA, nleA/espI, 

nleC, pet, 

stx2A, tccP, 

tccP2, toxB

VFDB 

(51)

VF 

(59)

aec15, aec27/clpV, 

aec29, agn43, cah, 

cfaC, cheA, ehaB, elfC, 

espK, espM2, espN, 

espW, fimD, flgK, fliD, 

flk, ibeC, icmF/aaiO, 

msbB2, nleG5-1, 

nleH2, paa, rhs/PAAR, 

rpoS, tcyJ, tli1, 

upaG/ehaG, virK, ygeH

aafA, aafB, aafC, aafD, 

aaiC, aap, aar, aggR,

anr, colE2, csgA, espA, 

espB, espF, espP,

fyuA, gad, hha, hlyE, 

iucC, katP, lpfA, mchB, 

mchC, mchF, nleB, nlpI, 

ompT, pic, stx1a, terC, 

tir, traT, yehA, yehB, 

yehC, yehD, yghJ



Conclusion based on typing?

Consider which
isolates require 
urgent public 
health 
notification?

Can you safely 
report these 
pathotype 
findings?
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In summary

List of learning points in this session:
• Some genomic tools can confidently differentiate between EIEC and 

Shigella spp.
• KmerFinder
• rMLST

• Pathotypes can (often) be determined using common key markers
• Gene nomenclature can vary
• Database gene lists can vary
• Database outputs vary in detail level

• Chose two databases/tools for better gene coverage
• Familiarise with the output type, limitations, nomenclature etc.
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