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EEnntteerroohheemmoorrrrhhaaggiicc EE.. ccoollii ((EEHHEECC)) :: aa mmaajjoorr ffooooddbboorrnnee ppaatthhooggeenn

HHeemmoorrrrhhaaggiicc
ccoolliittiiss

HHeemmoollyyttiicc aanndd UUrreemmiicc
SSyynnddrroommee (HHUUSS))

Major EHEC serogroup:

O157, O111, O103, O26

Kaper et al.
2004

WWoorrllddwwiiddee oouuttbbrreeaakkssTThhee rreesseerrvvooiirr ooff EEHHEECC iiss
ccaattttllee aanndd ootthheerr rruummiinnaannttss

SShhiiggaa--ttooxxiinn
++

ttyyppee IIIIII eeffffeeccttoorr
pprrootteeiinnss

UUSSAA 11998822
FFrraannccee 11999922
SSccoottllaanndd 11999966
GGeerrmmaannyy 11999966
JJaappaann 11999966

eettcc....
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EEHHEECC OO115577 SSaakkaaii

((55..55 MMbb))

ccoommmmoonn
((33,,772299 ggeenneess))

OO115577--ssppeecciifificc
((11,,663322 ggeenneess ))

KK1122--ssppeecciifificc
((556677 ggeenneess ))

NNoonn ppaatthhooggeenniicc
EE.. ccoollii KK--1122

((44..66 MMbb))

TThhee ppaatthhooggeenniicciittyy ooff EEHHEECC ssttrraaiinnss rreeqquuiirreess ssppeecciifificc ggeenneess pprreesseenntt oonn
mmoobbiillee ggeenneettiicc eelleemmeennttss ((pphhaaggeess,, PPAAIIss,, ppllaassmmiiddss……))

Tobe et al. 2006

O157-specific regions

AA ggeennoommiicc aapppprrooaacchh ooff EEHHEECC vviirruulleennccee
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TThhee ggeennee ooff aa SShhiiggeellllaa ttyyppee IIIIII eeffffeeccttoorr iiss pprreesseenntt iinn tthhee ggeennoommee ooff EEHHEECC

IInn SShhiiggeellllaa,, OOssppGG iiss aa ttyyppee IIIIII eeffffeeccttoorr pprrootteeiinn
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TTyyppee IIIIII eeffffeeccttoorr pprrootteeiinnss aarree iinnjjeecctteedd iinnttoo tthhee hhoosstt cceellll bbyy aa mmoolleeccuullaarr ssyyrriinnggee

Host cell

Garmendia et al. 2005

TTyyppee IIIIII sseeccrreettiioonn ssyysstteemm ((TT33SSSS))
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Charpentier and Oswald. 2004

WT

DescN
(DT3SS)

ospG-TEMTEM

EEHHEECC oossppGG iiss iinnjjeecctteedd iinnttoo hhoosstt cceellll vviiaa EEHHEECC TT33SSSS

OspG a versatile type III effector protein
Rika Nobe, INRA, France
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OOssppGG rreedduucceess tthhee iinnflflaammmmaattoorryy rreessppoonnssee iinn SShhiiggeellllaa iinnffeeccttiioonnss

OspG inhibit

inflammatory

response

Stimulation by TNF-a OspG interfere with
phospho-IkB ubiqutination

Inhibit NF-kB transfer to
nucleus

Inhibit inflammatory
response

p50 p65IkkB

p50p65

P

p50p65

IkkB

PP

Nucleus
Transcription

Poly-
ubiquitination

Proteasome
Degradation

Cytokines etc…
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EEHHEECC oossppGG iiss nnoott iinnvvoollvveedd iinn tthhee iinnhhiibbiittiioonn ooff NNFF--kkBB pp6655 ttrraannssffeerr ttoo nnuucclleeuuss

p50 p65IkkB

p50p65

P

p50p65Nucleus
Transcription

Infection 1-6h TNF-a 30 min

sampling
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EEHHEECC oossppGG iiss nnoott rreeqquuiirreedd ttoo iinnhhiibbiitt IIkkBB ddeeggrraaddaattiioonn

Infection 1-6h TNF-a 30 min

sampling

p50 p65IkkB

p50p65

P

p50p65

IkkB

PP

Nucleus
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1) some mild lesions of
congestion

2) oedema of the submucosa
3) infiltration of

lymphocytes and/or
granulocytes in all layers
of the wall, more
especially in the mucosa
and submucosa

Inflammatory lesions of
similar intensity were
observed in all samples

Avirulent strain EHEC wild type

EHEC DospG EHEC DospG+pOspG

EEHHEECC oossppGG ddooeess nnoott aaffffeecctt iinnflflaammmmaattoorryy rreessppoonnssee iinn vviivvoo

Rabbit ileal loop experiment
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OspG

p50 p65IkkB

p50p65

P

p50p65

IkkB

PP

Nucleus
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IKKs
P P

CCoonncclluussiioonn

OspG genes are present in EHEC, Shigella and Yersinia
strains. OspG is injected into host cells via T3SS.

Infection of host cells with EHEC O111 inhibited NF-kB-
dependent innate immune response via a T3SS-dependant
mechanism.

However, an ospG mutant of EHEC O111 is still able to
inhibit NF-kB p65 transfer to nucleus in infected human
cells and no difference in the inflammatory response was
observed between wild-type EHEC O111 and the isogenic
ospG mutant in the rabbit model.

Another EHEC T3SS effector inhibits the NF-kB
signaling pathway.

What is the role of OspG when EHEC strains infect
the human gut ?
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CCoollllaabboorraattiioonn

BBiiooiinnffoorrmmaattiiccss
IInn vviivvoo
eexxppeerriimmeenntt

IInn vviittrroo
eexxppeerriimmeenntt

NNeeww fifinnddiinnggss,, ppuubblliiccaattiioonn,, nneeww ccoollllaabboorraattiioonn wwoorrkk....

OspG a versatile type III effector protein
Rika Nobe, INRA, France
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