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Topicos da aula

Componentes: barreira fisica
Componentes: barreira ativa

Respostas candnicas: Tolerancia Oral, Imunidade a

vacinas, Th17/22, IgA, Linfécitos Inatos

Particularidades de tecidos de barreira

Interacao com microbiota e doenca



Como esta organizado o sistema
imunologico pelo corpo ?

e PYyMIUS
Rary lymph node

M {mucosal associated
lymphoid tissue)
LA

(b) Bone marrow
(site of B cell development)

Orgdos linfoides Primarios
Orgaos linfoides Secundarios
Circulacao

Barreiras e orgaos associados.

Figure 13.2: The distribution of Lymphoid tissues in the body



Porque estudar o Sistema Imune de
mucosa?
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Porque estudar o Sistema Imune de
mucosa?
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Porque estudar o Sistema Imune de
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Porque estudar o Sistema Imune de
mucosa?

Numeros de Linfécitos em Diferentes Tecidos

Baco 70 x 10° /
Linfonodos 190 x 10°
Medula 6ssea 50 x 10°

Sangue 10 x 10°

Pele 20 x 10°
Intestinos 50 x 10° /
Figado 10 x 10°
Pulmdes 30 x 10°
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BALT: Bronchial-associated lymphoid tissue

Blood
vessel

FIGURE 2 Structure of BALT. Although the structure of BALT varies
widely, it is often observed along the major airways in the lung and typi-
cally fills the perivascular space surrounding small pulmonary arteries. B
cell follicles (blue) are observed underneath the bronchial epithelium, but
also away from the epithelium as well. T cell areas (red) surround the B
cell follicles and may fill in the space between follicles in larger areas of
BALT. HEVs (gray) are observed surrounding the B cell follicles in the T
cell zone. (See color plate section.)



NALT:-Nasal-associated lymphoid tissue

FIGURE 1 Cross-section of murine NALT. NALT is seen in
cross-section as a single B cell follicle, but consists of a series of B Nasal passage
cell follicles that run lengthwise along the nasal passages. The B
cell follicle (blue) is situated underneath a dome epithelium (green)
that is underlined with a thin layer of DCs (yellow) that are poised
to receive antigens transported across the epithelium. The T cell area
(red) surrounds the B cell follicle and may also be between B cell - ,
follicles. HEVs (gray) are found in the T cell zone and at the border \ Epithelial ¢
of the T and B cell areas. (See color plate section.) : dome ;

Nasal passage

Roof of mouth




Componentes

e

Barreira Fisica

- Epitélio/ Juncodes celulares
Muco

Peptideos antimicrobianos
*Epitélio Ciliado

7'<pH

Barreira ativa

— Células dendriticas especializada$

Células T efetoras especializadas
(Th17 e Treg)

- IgA

— Células Inatas (macrofagos e
ILCs)

— Microbiota

Commensals
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Topicos da aula

» Conceitos e Componentes: barreira fisica



Epitélio: diferentes células com funcoes especializadas
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Epitélio: enterdcitos e pneumaocitos
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Peptideos antimicrobianos
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Epitélio: Muco
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Epitélio: Muco
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v Induzido classicamente por: IL-13
’ v’ outras citocinas podem interferir na sua
composicao (glicosilacao e tispos de
mucinas) :IL-1, IL-4, IL-6, IL-9, IL-13,

TNF, e IFN tipo |, elastase e proteinas
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Nucleus
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Muco

Muc2 IgA DNA

v' Além de peptideos anti-microbioanos, a
IlgA secretada para o lumen do intestino

fica localizada na cama de muco.




Epitelio: Células M (Microfenestradas)
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Epitelio: células de Paneth

Paneth cell
(Lysozyme)

Crypt
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Stem cells
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Células presentes no epitélio intestinal, principalmente na
base das criptas, especializadas na producao de peptideos

animicrobioanos (defensinas, catalecidinas, ...)
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Epitélio: células de Tuft

Helminth

Tuft cell
hyperplasia

Tuft cell

o) Stem cell Tuft Cell-ILC2
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O 13

ILC2

Trends in Parasitology
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Enteroendocrine Tuft cell
cell (Delk1)

Lo
Ngn3 Pou2f3

Células neuroenddcrinas localizadas no
epitélio intestinal e pulmonar, tém funcao
sensorial e também auxiliam na
polarizacao de respostas de padrao Th2,
imunidade anti-helminto e reparo epitelial.
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» Componentes: barreira ativa



Componentes
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Barreira ativa
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Células T efetoras especializadas
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Células Inatas (macroéfagos e
ILCs)
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Sistema Fagocitico Mononuclear

Encontrou
alguma
coisa?

facebook.com/soublomais facebook .com/pedromics



Sistema Fagocitico Mononuclear

MyD88/CX3ICR1-
dependent sampling of
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Captura de Antigenos nas mucosas
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Sistema Fagocitico Mononuclear
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Subtipos de Células Dendriticas
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Fagocitos mononucleares no pulmao




Funcao das células do sistema
mononuclear fagocitico da mucosa

* Reparo tecidual
* Vigilancia do tecido de barreira

* Ativagdo de linfécitos especializados com
capacidade de migracdo para a mucosa

* Ontogenia: saco vitelinico, precursores de
medula éssea, mondcitos



Topicos da aula

> Respostas candnicas: Tolerancia Oral, Imunidade a

vacinas, Th17/22, IgA, Linfécitos Inatos



Dinamica da resposta imune intestinal
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O que define qual padrao de resposta sera induzido__?

* Localiza¢do do Antigeno
* Subtipo de Célula Dendritica
* Quantidade de Antigeno

* Presenca de PAMPs e DAMPs




Inducao de células T com tropismo para o intestino
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Tolerancia Oral

v’ Processo por meio do qual ocorre a inducdo de células T reguladoras
em resposta a administracao de antigenos pela via mucosa.

v Ocorre principalmente no intestino em resposta a antigenos

alimentares

v’ Pode ser utilizado para a dessensibilizacdo alérgica



Tolerancia Oral
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Tolerancia Oral
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Tolerancia Oral
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Tolerancia Ora

AN , Foxp3+ Sensitization Challenge:
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Ativacgao de linfocitos especializados

Microbiota / alimentos Patdgenos / vacinas orais

» g
&
&=

Linfocito T

+ 7 efetor
Célula Dendritica i,

Th1
‘ Th2
IL-17 IgA

Th17

Outros sitios de mucosa



Vacinas Orais/nasais

CRAL FPOLIG
VAGEIINE




Table 1 Selected List of Bacterial and Food Antigens Used in Mucosal Immunization Studies in Humans and Animals

Antigen

Yersinia multocida (chicken cholera)

Vibrio cholerae

Mycobacterium tuberculosis

Yersinia pestis
Corynebacterium diphtheria
Shigella dysenteriae

Salmonella typhi
Streptococcus pneumoniae

Staphylococcus pyogenes

Abrin, ricin, robin

Cow's milk and whey

Cow’s milk, ox blood, egg white,

zein, oats

Dinitrochlorobenzene

Poison ivy

Horse serum and meat

Proteins from rice, corn, and oat flour

Results and Comments
Oral immunization; protection induced

Oral immunization, moderate protection

Serum antibodies induced by oral
immunization

Limited protection

Oral immunization preferable to systemic

Protection achieved by nasal
immunization

Protection achieved by oral immunization

Partial protection Oral immunization
results in systemic and mucosal protection

Prevention of anaphylaxis by feeding

Decrease in systemic reactivity after
prolonged but not short ingestion of these
anligens

Inhibition of systemic (skin) reactivity
after hapten feeding; inability to suppress
skin sensitivity by oral immunization in
previously sensitized animals”

Oral ingestion results in decreased skin
reactivity in a few studies; discouraged for
lack of efficacy

Sensitization for anaphylaxis

Precipitins in serum

Author
Pasteur (1880)
Klemperer (1892) and Metchnikoff (1903)

Calmette and Guérin (1906-1923)°

Dserzgowdky (1910) and Enlows (1925)
Besredka (1919, 1927)

Vaillant (1922)2, Besredka (1919, 1927) and
Combiesco et al., (1923)

Bull and McKee, 1929

Ross (1930)

Combiesco and Calab (1924) and Ehrlich
(1891a, 1891b)

Besredka (1909)
Wells and Osbhomne (1911)

Chase (1946)

Stevens (1945)

Rosenau and Anderson (1907)2

Magnus, 19067

*Data from Bull and McKee (1929), Chase (1946}, Gay (1924), Stevens (1945), Klingman (1958), Wells and Osborne (1911), and Calmette (1923).

bSee Table 3.



Circulacao de linfécitos especializados
entre as diferentes mucosas

v' Imunizacdo por via oral ou nasal pode ser empregada para inducdo de

imunicade em outros tecidos de mucosa, como por explo no trato

urogenital.

Intranasal immunization is particularly beneficial in
eliciting immunity in the female genital tract (Czerkinsky
and Holmgren, 2012: Mestecky and Fultz, 1999). For
example, intranasal immunization against a variety of
sexually transmitted diseases, including human immuno-
deficiency virus-1 (HIV-1) (Peacock et al., 2004), herpes
simplex virus-2 (HSV-2) (Milligan et al., 2004), human
papillomavirus (HPV) (Dupuy et al., 1999; Kawana et al.,
2001), and Chlamydia pneumoniae (Manam et al., 2013),
elicits both B and T cell responses that protect the vagi-
nal tract. Interestingly, although both nasal and vaginal



Th17/22

Defensins, REG proteins, Tight
S100A, lipocalin, lactoferrin junction
proteins

N\ I == CCL20, G-CSF

e U SRl LT TP ’ f and IL-6
Ay '4\'//',
" \Z}.“ O} o 0 g/\ ) )
- \ O = > g

Paneth W\ O Yl

cell | N\ o) IL-17F Q /gy,
Epithelial DC & IL-1B [ f
cell IL-23

Patogenos extracelulares
Vacinas

doi:10.1038/nri2800



Producao de IgA
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Secrecao de IgA
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Innate Lymphoid Cells (ILCs)
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ILCs — Funcao no intestino e pulmao
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ILCs — Funcao no intestino e pulmao
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Diferentes subtipos de ILC colonizam
diferentes tecidos de barreira:
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Funcao de linfocitos inatos e adaptativos e
associacao com doenca
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SISTEMA IMUNE DO TRATO
GENITO-URINARIO
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SISTEMA IMUNE CUTANEO
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‘Meta’organismo humano
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‘Meta’organismo humano

Fisiologia

- Absorcao de Nutrientes
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Complexidade da microbiota aumentou a
medida em que o sistema imune evoluiu

——

Innate Immunity Innate and Adaptive Immunity
T cells and B cells

TLRs
Immune Memory

Anti-microbial peptides

Phagocytic cells

~1000 OTUs

Modified from Kostic, Howitt and Garrett Genes Dev. 2012 and McFall-Ngai Nature 2007
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Mapa 3D da Microbiota Intestinal
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Distribuicao das comunidades microbianas ao
longo do intestino
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Microbiota
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Microbiota
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Inflammatory Bowel Disease (IBD)

Doencas inflamatorias
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Disbiose x Doenca
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Doenca celiaca, alergia alimentar intolerancia a lactose

Peptideos naturalmente produzidos A enzima tTG modifica os A ligagdo do peptideo ativa As células T ativadas podem matar
a partir do gliten nao se peptideos, e, assim, eles células T CD4 especificas as células epitelials da mucosa pela
ligam as moléculas do podem ligar-se as moléculas para o gliten igagao Fas; elas também secretam

MHC de classe Il do MHC de classe Il | |IFN-y, o qual ativa as células epltelials
JAVAVAVAVAVIR VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV)

N
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A doenga celiaca demonstra uma predisposi¢ao genética extremamente forte,
e mais de 35% dos pacientes expressam o alelo do MHC de classe I HLA-DQ2, e
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Doenca celiaca, alergia alimentar intolerancia a lactose

Peptideos do gluten
ativam as células
epiteliais da
mucosa para
expressar
moléculas MIC
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