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Autoimmune Diseases

Genetic Predisposition
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symptoms

Genetic and Systemic Non specific Clinical synovitis Rheumatoid
environmental autoimmunity Joint symptoms Undifferentiated Arthritis
predisposition to RA  associated with RA arthritis

INFLAMMATORY UNDIFFERENTIATED RHEUMATOID

ARTHRALGIAS ARTHRITIS ARTHRITIS

Gerlag D et al, Ann Rheum Dis 2012; 71: 638-641
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Barriera PSICO-FISICA



GALT 70% del sistema immunitario umano
Il piu grande e complesso compartimento del sistema
immunitario

.....

Pericoloso Innocuo
Harmful Harmless
(immunity) (tolerance)




Circulation Bacterial antigens '2% Enterocytes

Tight Junctions e Barriera Fisica
- - Epitelio intestinale
-

Muco

\/‘ Microbiota commensale

* . Microorganisms

(™ - Barriera BioChimica
. © AMPS

Gut lumen

Barriera Immunologica

Lamina propria Mucus

Quinhui Mu et al, Front Imm 2017



Regulatory role of Gut Microbiota

égfgifé

signals Commensals signals

hithad ki st it ol il

Luminal content
and microbiome

Th17 cells

(TGFB/IL-10 = IL-17, IL-22, TNF)

Scher JU, A&R 2016



Local immunity Systemic immunity

IL22

IFNy 1L17 IL10

Gut Site Microbiota composition



L’incidenza e la prevalenza delle malattie autoimmuni é in crescente aumento
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Glucose

Salt

Gluten

mTG
Emulsifiers
organic Acids
Nanoparticles

v,

Tl
FOOD INDUSTRIES:
Bakery

Meat

Fish
Confection
Oil

Coffee
Beverage
Convenience

Alterazione della permeabilita intestinale

Autoimmune diseases

Mimetismo molecolare
Immunogenicita dei nutrienti
Alterazioni del microbiota
Modificazione della
metilazione del DNA e degli
istoni (epigenetica)

Apteni

Lerner A, Aut Rev 2015



Healthy State Psoriasis Psoriatic Arthritis Rheumatoid Arthritis Ankylosing Spondyfitis
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AD e permeabillita intestinale

Celiachia

Malattie inflammatorie intestinal
Diabete Mellito tipo 1

Sclerosi multipla

Artrite Reumatoide

Spondilite Anchilosante



Permeabilita intestinale nelle
malattie reumatiche autoimmuni

Iable 2 Demographic characterisucs of the panents and
the percentages of 'Cr- EDTA excreted

Groups™ Sex and age (vears (SD)) Excretion (% (SD))
BS (n=34) 20M, 14F (37 (10)) 4.6 (2.6)

AS (n=10) 8M, 2F (33 (13)) 6 (2.4)

IBD (n=6) 2M, 4F (40 (18)) 5.2 (1.9)

SLE (n=17) 9F (29 (11)) 5.56 (1.78)

HC (n=15) O9M, 6F (35 (10)) 2.3 (1)

Analysis of variance: {=6.4, p=0.0002. The significance
disappears once the healthy group 1s removed.

Fresko | et al, Ann Rheum Dis 2011
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Fic. 1.—Comparison of intestinal permeability values (%) in
patients with AS (&4), their relatives (Ji) and controls ().

No difference in gut permeability was found between patients and relatives regardless of whether they had the HLA B27
antigen or not. The increased intestinal permeability in the patients had no relation to the disease activity, to the
presence of peripheral arthritis or to the intake of NS AIDs. Gut permeability was shown to bear no relation to IgA

levels, ESR or CRP .
Martinez-Gonzalez O et al, Rheum 1994
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RA

collagen induced arthritis susceptible DQ8 mice
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Health SLE
Restricted gut
W microbiota o °
cell priming di
o Mi crobiota shapes L’_ p{J versky é thetaiotaomicron Pathoblorne
Bcell repertoires E. gallinarum @R gnawus  blooms

Leaky gut

Microbial translocation

>

5 ninnoln

(

Translocation 'to liver ’ Ig:;cfnesl:es

* Activation of AhR system :

* IFN-related gene expression | * Autoantibody
production

Adaptwe responses

Cross-reactivity of B cell
and T cell responses with
bacterial orthologues
and autoantigens

Silverman GJ et al, Nat Rev Rheum 2019



- Enterococcus Gallinarum down-regola le molecole Hoalthy Tff,‘éso?a Lupus-prone mouse
ileali correlate alla funzione di barriera (es. occludina,

. . . o o

claudina), produzione di muco ed up-regola le y l\\) .

. . . o
molecole correlate ad uno stato pro-infiammatorio N ¢ UM
Mucus

elolololololels .@@@ UQC ‘@@D.

= In un modello murino di autoimmunita - (NZW x

o— Enterococcus gallinarum

BXSB)F 4 hybrid mice - / | \,
I Enterococcus Gallinarum, patobionte intestinale, € [athobiont AhR ligands o0C))")
in grado di traslocare nell'intestino e di indurre una * . ! | IFNa
risposta inflammatoria (IFN signature) ed auto- . * e @
anticorpale (Ab anti ds DNA, Ab anti B2GP1) attraverso ° / |
I'attivazione del sistema AhR con induzione di una @_' Brain  Heart
risposta Th17 A A G multi organ

Antigens <:> I._r autoimmunity
e L T — 7\

- |l trattamento con un antibiotico specifico
(vancomicina) e con la vaccinazione sono in grado | tver Immune complexes  Kidneys  Lunge
di ridurre la produzione auto-anticorpale e la mortalita

nel modello murino

Manfredo Vieira S et al, Science 2018
Guerrini M, Cell Host 2018



Ro60

1. Batteri commensali contenenti Ro60-ortologhi sono comuni nel
microbiota cutaneo, orale ed intestinale umano

(Corynebacterium, Propionibacterium, Bacteroides) 3
5
-
2. Pazienti affetti da LES con Ab anti Ro60 presentano una E
risposta in vitro dei linfociti B e T contro Ro60-ortologhi dei g
batteri commensali
antibodies
directed
against Ro60
3. Monocolonizzazione di topo germ-free con commensali are known
contenenti hRo60-ortologhi induce una risposta T e B cellulare to precede

the onset of
disease

Greiling TM et al, Sci Transl Med 2018

anti-Ro60 in vivo



ABSTRACT NUMBER: 1786

Lupus Nephritis Is Linked to Immunity to an Intestinal
Commensal Lachnospiracaea Species

Gregg ). Silverman', Doua F. Azzouz?, Hanane El Bannoudi?, Aidana Omarbekova3, Brad H. Rovin?,
Roberto Caricchio®, Alexander Alekseyenko® and Jill P. Buyon?, 'Department of Medicine, New York
University School of Medicine, New York, NY, ?“Medicine, New York University School of Medicine,
New York, NY, 3New York University School of Medicine, New York, NY, “Ohio State University Medical
Center, Columbus, OH, *Medicine/Rheumatology, Temple University, Philadelphia, PA, ®Medical
University of South Carolina, Charleston, SC

ABSTRACT NUMBER: 104

Identification of a Gut Pathobiont Immunostimulatory
Lipoglycan Antigen Linked to Lupus Nephritis

Gregg Silverman’, Nicolas Gisch?, Aidana Omarbekova3 and Doua F. Azzouz?, 'Department of
Medicine, New York University School of Medicine, New York, NY, ZResearch Center Borstel,
Schleswig-Holstein, Germany, *New York University School of Medicine, New York, NY, “Medicine,
New York University School of Medicine, New York, NY

| pazienti con LES attivo presentano una ridotta biodiversita del microbiota.
Maggiore rappresentazione di una specie appartenente alla famiglia Lachnospiracaea

(RUMINOCOCCUS GNAVUS)
Correlazione con IgG anti ceppo, Ab anti dsDNA, SLEDALI, attivita renale.
Ruminococcus Gnavus cell-wall lipoglycan immunodominant antigen
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La Vancomicina riduce la permeabilita intestinale
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SLE |- Fathogenesis

Systemic Effects

o | 7t ier (6] TLRY
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lupus prone TLR 7.1
trangenic mice
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:_S;ES Fathogenesis
o SLE Innate Adaptive

E. iga;mamm Ro60 Commensals

(Small Intestine) (Small Intestine) B. theta. (Colon)

Metabolites AhR Ligands P. prop. (Skin)
Translocation ranslocation leO“-'”C“V"Y

‘ PDC ™ IFNa L LN Anti-Ro60 IgG

Dehner C et al, Curr Op Rheum 2019
Zegarra Ruiz DF et al, Cell Host 2019



In APS pts:
- calprotectin and
plasma lipocalin-2
elevated
- contracted gut
mucosal IgA
targets
- gut microbiota no
different

APS

Chronic exposure o
milkons of
gut commensal antigens

R. int B;GP1 mimotope-
cross-reactive T cell

Antiphospholipid syndrome (APS)

«  Autoimmune clotting —

* HLA-DRS3 (DRB4"01)-restricted

« Main autoantigen B,GPI ~=="\

« B,GPI domain V (DV) = T cell target
« B,GPI domain | (DI) = B cell target

——— T/
Roseburia inte stinalis
(R. int) mimotopes of

| ByGPI core autoepitopes

1
Prevalen! in humans
Chronic R. int colonization

In APS patients:
Gut/systemic inflammation
Restricted IgA-coated microbiome
Enhanced serum R. int IgG coating

T cell homology
B,GPI DV epitcpe KVSFFCUKNKEKKCSY
R. int DV mimotope RIFLFCRNKENVYH!
B cell homology

B;GPI Dl epitope VSRCCMRKFI
R. int Dl mimotope NPRGGMREMEW

cross-reactive B cell

R. int B,GPI
RGGMR-

Systemic and chronic
R. int-B,GPI
cross-reactivity

N

(NZW x BXSB)F,
‘ “Second hits® /

Thrombosis
Inflammation

Oral gavage of R. int

Ruff W et al, Cell Host Microbe 2019



Dieta Stress Infezioni

MALATTIA AUTOIMMUNE

Disbiosi - » Disfunzione di barriera

Risposta immunitaria adattativa
Autoanticorpi

Leakage

Genetica

Attivazione del sistema immunitario sottomucoso
Produzione di citochine proinfiammatorie (TNF, IFN gamma)
Contatto antigene-APC (modifiche post-traslazionali di autoantigeni, componenti
ortologhi del commensale ad autoantigeni)
Traslocazione di commensali intestinali in siti distanti



Il microbiota e I'intestino possono essere un
bersaglio terapeutico nelle malattie

reumatiche?
Direct manipulation Dietary manipulation
of the microbiota of the microbiota
1. Elimination of PR 1. Support growth of
pathobionts: \§\§§§ beneficial bacteria:
Antibiotics " b t Preb:%cs/prob:oncs
-—b-\‘:\‘:\"“ pa obion _’§§

Change in diet
2. Transfer of
healthy microbiota: * 7\

Faecal transfer

&\ Microbial Health

NN

RRRRR\

symblont

Rosser EC et al, J Autoimm 2016



Conclusioni

L’ incidenza e la prevalenza delle malattie autoimmuni sono in progressiva
crescita

Ruolo dei fattori ambientali (nutrizione)

Crescenti evidenze dimostrano un ruolo patogenetico della disbiosi e
dell’alterazione della permeabilita intestinale nello sviluppo delle malattie
autoimmuni

Nutrizione e probiotici possono rappresentare una strategia per
prevenzione e terapia integrata delle malattie autoimmuni (necessari
investimenti in ulteriori studi clinici)

Nel futuro genetica e studio del microbiota per un impiego personalizzato
e mirato della nutrizione e dei probiotici nel trattamento di pazienti affetti da
malattie autoimmuni (terapia biologica personalizzata)
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