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Nature Reviews Gastroenterol
Hepatol 9, 555, 2012

INSIGHT

The Human Microbiome Project

Peter J. Turnbaugh, Ruth E. Ley, Micah Hamady, Claire M. Fraser-Liggett, Rob Knight & Jeffrey |. Gordon

A strategy to understand the microbial components of the human genetic and metabolic landscape and
how they contribute to normal physiology and predisposition to disease.




Technologies to investigate the gut microbiota

Human samples
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* Metatranscriptomics
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Microbes, immunoregulation, and the gut
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The microbiota and host genetic and
environmental factors contribute to
pathogenesis of Cr o h disease

Healthy gut
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MECHANISMS OF INFLAMMATORY BOWEL DISEASE

Microbes
y aggressihve
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DYSBIOSIS in IBD (Peterson, Cell Host & Microbe, 2008)

Cell count
A (log CFU/mL)




Differential ability of various bacterial species
to induce or prevent experimental colitis
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All bacterial species are not equal! cg|?tis
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Rath et al., J Clin Invest 1996;98:945
Rath et al., Infect Imnmunity 1999; 67:2969
Dieleman et.al., Gut 2003; 52:370

Protection




POSSIBLE MECHANISMS OF F. PRAUSNITZII ANTI-INFLAMMATORY EFFECTS
Current Opinion in Microbiology 2013, 16:285%1
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AIEC INFECTION AND LOOP OF COLONIZATION AND INFLAMMATION

Healthy Inflamed
ileal mucosa ileal mucosa
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1 juillet 2014 - Arlette Darfeuille Michaud, une grande dame s'en est allée

L @ssociation Francois Aupetit, le Groupe ddtudes Thérapeutiques dans les Affections Inflammatoires
Digestives - GETAID et le groupe Remind ont la tristesse d@nnoncer le déces d®rlette Darfeuille-Michaud,
Professeure de Biologie Cellulaire a I&Jniversité d@uvergne.

Arlette Darfeuille-Michaud a été pionniere dans la recherche consacrée a la maladie de Crohn. Elle a eté a
| 6 o r dedaidéceuverte d 6 u lvaetérie aux propriétés singulieres qui pourrait jouer un role clé dans cette
maladie.

Depuis sa région d'Auvergne - Clermont-Ferrand, la qualité de ses travaux, la clarté de ses exposés lui ont
valu la reconnaissance de ses pairs, dans le monde entier.

C était une chercheuse infatigable et enthousiaste. Elle a bati une equipe de recherche dynamique qui
poursuit les travaux quélle a initié. Ses travaux ont été particulierement soutenus par I'afa et ses membres
se souviendront de ses interventions modestes a l'occasion de la remise de bourses lors de I'assemblée
générale annuelle.

Elle avait regagné également le Comité scientifique de I'afa depuis quelques années

apportant son savoir immense. C était une amie enjouée, attentive aux autres, drole, profondément
humaine.

Nos pensées vont a sa famille et ses enfants qu'elle quitte beaucoup trop tot.

D'apres Franck Carbonnel pour la Communauté scientifique et Alain Olympie pour l'afa

Arlette Darfeuille Michaud, une grande dame s'en est allée ;




Characterization of Adherent-invasive Escherichia coli Isolated
from Pediatric Patients with Inflammatory Bowel Disease

Anna Negroni, PhD,* Manuela Costanzo, PhD,* Roberta Vitali, PhD,* Fabiana Superti, PhD,”
Lucia Bertuccini, PhD,” Antonella Tinari, MSc,” Fabio Minelli,* Giovanni Di Nardo, MD,° Federica Nuti, MD,®
Maria Pierdomenico, PhD,* Salvatore Cucchiara, PhD, MD,§ and Laura Stronati, PhD*

Background: Crohn’s disease (CD) and ulcerative colitis (UC), known as inflammatory bowel diseases (IBD), are characterized by an abnor-
mal immunological response to commensal bacteria colonizing intestinal lumen and mucosa. Among the latter, strains of adherent-invasive Esch-
erichia coli (AIEC), capable of adhering to and invading epithelium, and to replicate in macrophages, have been described in CD adults. We
aimed at identifying and characterizing AIEC strains in pediatric IBD.

Methods: In all, 24 CD children, 10 UC, and 23 controls were investigated. Mucosal biopsies, taken during colonoscopy, were analyzed for the
presence of AIEC strains by an adhesive-invasive test. Protein expression of the specific AIEC receptor, the carcinoembryonic antigen-related
cell adhesion molecule 6 (CEACAMS), was evaluated by western blot and immunohistochemistry, while tumor necrosis factor alpha (TNF-o)
and interleukin (IL)-8 mRNA expression was detected by real-time polymerase chain reaction (PCR), after bacterial infection. Transmission elec-
tron microscopy and trans-epithelial electric resistance assays were performed on biopsies to assess bacteria-induced morphological and func-
tional epithelial alterations.

Results: Two bacterial strains, EC15 and EC10, were found to adhere and invade the Caco2 cell line, similar to the well-known AIEC strain
LF82 (positive control): they upregulated CEACAMS6, TNF-o, and IL-8 gene/protein expression, in vitro and in cultured intestinal mucosa; they
could also survive inside macrophages and damage the epithelial barrier integrity. Lesions in the inflamed tissues were associated with bacterial
infection.

Conclusions: This is the first study showing the presence of adhesive-invasive bacteria strains in the inflamed tissues of children with IBD.
Collective features of these strains indicate that they belong to the AIEC spectrum, suggesting their possible role in disease pathogenesis.

(Inflamm Bowel Dis 2012,18:913-924)

Key Words: Crohn’s disease, ulcerative colitis, intestinal microbiota, Escherichia coli, adherent-invasive strains




CHARACTERIZATION OF ADHERENT -INVASIVE ESCHERICHIA COLI
ISOLATED FROM PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL
DISEASE . Inflammatory BowelDisease201218:912
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Intestinal epithelium is a large surface  gome
area of about 100m? lined by a single ®e™n
layer of columnar IECs performing
several functions:

X processing and absorbing dietary nutrients

X secreting compounds influencing microbial composition
x sampling of the intestinal microenvironments
x sensing both beneficial and harmful microbes
x inducing and modulating immune responses



Transmission electron micrograph of intercellular junctions in human intestinal
epithelial cells
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Research article Open Access
Adherent-invasive Escherichia coli, strain LF82 disrupts apical
junctional complexes in polarized epithelia
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Abstract

Background: Although bacteria are implicated in the pathogenesis of chronic inflammatory bowel
diseases (IBD), mechanisms of intestinal injury and immune activation remain unclear. Identification
of adherent-invasive Escherichia coli (AIEC) strains in IBD patients offers an opportunity to
characterize the pathogenesis of microbial-induced intestinal inflammation in IBD. Previous studies
have focused on the invasive phenotype of AIEC and the ability to replicate and survive in
phagocytes. However, the precise mechanisms by which these newly identified microbes penetrate
the epithelial lining remain to be clarified. Therefore, the aim of this study was to delineate the
effects of AIEC, strain LF82 (serotype O83:HIl) on model polarized epithelial monolayers as a
contributor to intestinal injury in IBD.

Results: Infection of T84 and Madin-Darby Canine Kidney-l polarized epithelial cell monolayers
with AIEC, strain LF82 led to a reduction in transepithelial electrical resistance and increased
macromolecular (10 kilodalton dextran) flux. Basolateral AIEC infection resulted in more severe
disruption of the epithelial barrier. Increased permeability was accompanied by a redistribution of
the tight junction adaptor protein, zonula occludens-1, demonstrated by confocal microscopy and
formation of gaps between cells, as shown by transmission electron microscopy. After 4 h of
infection of intestine 407 cells, bacteria replicated in the cell cytoplasm and were enclosed in
membrane-bound vesicles positive for the late endosomal marker, LAMPI.

Conclusion: These findings indicate that AIEC, strain LF82 disrupts the integrity of the polarized
epithelial cell barrier. This disruption enables bacteria to penetrate into the epithelium and replicate
in the host cell cytoplasm. These findings provide important links between microbes related to IBD,
the intestinal epithelial cell barrier and disease pathogenesis.




A ALEAKY GUTO has a pathogenesis
of gastrointestinal and systemic diseases
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What do we know?

Intestinal barrier function is modulated by:
U the immune system, including the TH1-cytokine IFN-2, the TH2 cytokines

IL-4 and IL-13, TNF-U, cells, mast cells, and eosinophils;

U the gut microflora

Altered intestinal barrier  function and increased intestinal
permeability is associated with :
U food allergies
u IBD
u IBS
U celiac disease
U type |l diabetes

U autism
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Examples for effects of dietary components on intestinal permeability and
translocation of bacteria



