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Crancles ligas

=  Burnett y Fenner

v Discriminacién entre lo propio y
lo extrarno

= Polly Matzinger

v" Senales de peligro
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. Hum Immunol. 1997 Feb;52(2):75-81, Science. 2002 Apr 12;296(5566):301-5.










hJ Relevendcie

Worldwide deaths annually from mucosal infections

Acute respiratory intections (4 millicn)
Diarrheal dizeases (2.2 millicn)

HIVIAIDS 12 million)

Tubercidosis (1.5 million)

Measles (400,000)

Whooping cough {284,000)

Hepaiitis B (103,000}

Roundworm and hookworm (8,000)
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. L )

—

]

.
Tl 1
Mouth X e ¥ ”
Nl G5 3
24N oty
e
# e %
Rig
L d
e,
i \®
¢
[
& Intestines
XN Ny
My "
4 124 y
'i:.n ‘/ i 2
S o
1{ o 3
2 i
4 # LA g 2
g % Al ‘)&I; Wy 5 Vagina
2T 8N “

Funciones en la inmunomodulacién

v" Prevenir el desarrollo de respuesta inflamatoria frente a los antigenos

inocuos

17 Airways

Skin

v" Responsable de mediar la relacién simbidtica entre los microorganismos

comensales y el hospedador

+* Superficie de 400m? (intestino humano)
Expuesto constantemente a millones de antigenos: dieta, alimentosy flora

K/
0.0

bacteriana (10" microorganismos residentes, 15000 especies diferentes)

v Promover la tolerancia, es su OBJETIVO PRINCIPAL

Nat Rev Microbiol. 2016 Jan;14(1):20-32, Science 330, 1768 (2010)



TABLE 14-1 Features of Regional Immunity

Region Special Challenges Special Anatomic Structures Specialized Cells or Molecules: Functions
Gastraintestinal Tolerance of food antigens Tonsils Intestinal epithelial cells: mucus secretion
tract Talerance of commensal Peyer's patches, lamina, M cells: luminal antigen sampling
microbiota but responsive propria follicles Paneth cells: defensin production
to rare pathogens Secretory lg&, lgM: neutralization of microbes in the lumen
Enormous surface area Dendritic cell subsets: luminal antigen sampling; lamina propria

antigan sampling; T cell tolerance induction; effectar T cell
activation; induction of B cell IgA class switching; imprinting
gut-homing phenotypes of B and T cells

Respiratory system  Exposure to mix of airborne Tonsils Ciliated respiratory epithelial cells: mucus and defensin
pathogens and innocuous Adenoids production and movement of mucus with trapped microbes
microbes and particles and particles out of airways

Secretory 1g4, IgM, lgG: neutralization of microbes outside
epithelial barrier

Cutaneous immune Large surface area Keratinizing stratified squa-  Keratinocytes: keratin production, cytokine and defensin
system mous epithelial barrier secretion
Langerhans cells: epidermal antigen sampling
Dendritic cell subsets: dermal antigen sampling; T cell
tolerance induction; effector T cell activation; imprinting
skin-homing phenotype of T cells




Distinctive features of the mucosal immune system

Anatomical features

-»

Intimate interactions between mucosal epithelia and lymphoid tissues

Discrete compartments of diffuse lymphoid tissue and more organized
structures such as Peyer's patches, isolated lymphaid follicles, and tonsils

Specialized antigen-uptake mechanisms, e.g. M calls in
Payer's patches, adencids, and tonsils

Effector machanism

5

-»

Activated'memory T cells predominate even in the absence of infection

Multiple activated ‘natural’ effector/regulatory T cells present

Secretory IgA antibodies

Presence of distinctive microbiota

Immunoregulatary
emironment

-»

Active downregulation of immune responses (e.9. 1o food and other
innocuous antigens) predominates

Inhibitory macrophages and tolerance-inducing dendritic cells




Food or environmental
antigen

Maternal Milk:
Antigen
Free
Complexed to IgA
Complexed to 1gG
Tolerogenic immune mediators
TGF-B, IL10, Vit A, ...
Microbiota modulating factors /
Prebiotics (oligosaccharides, glycoproteins) 4

Antimicrobial (lysosyme, lactoferrine, IgA, ...) -
Gut growth factors (EGF, TGF-B, ...) [

MATERNAL MICROCHIMER B FETAL MICROCHIMERISI
{Mother'scelk take rootin chil) {Fetalcelk take rootin rother)

- Salivary glands

- Thyroid

Lyrph node \ # J
Thyroid g  e——  lynphmde
‘ 0——— Lung

Gltract

Bhod S
B/
Skektal rusche —;g/

l‘,,
B
Yy

Mucosal Immunology (2010) 3, 326-333

Best Pract Res Clin Obstet Gynaecol. 2015 Sep 10. pii: $1521-6934(15)00148-0

Curr Opin Pediatr. 2014 Jun; 26(3): 377-382.



Microcuimerisme

Circulacién Fetal

Naturally acquired microchimerism

HILARY S. GAMMILL*12 and J. LEE NELSON'3

Fig. 1. Microchimerism (Mc) in three generations. (A) Proband as

infant (red) exchanges Mc with her mother (blue), resulting in maternal

Mc in the infant and fetal Mc in the mother. {B) As an adult, proband (red),

still harboring maternal Mc, experiences pregnancy herself (green) and

: . _ acquires new source of fetal Mc. (C) Later, proband ({red), child {green),

Int. J. Dev. Biol. 54: 531-543 (2010) and proband’s mother {blue), all with persistent Mc from maternal and/
or fetal sources.




lachrymal gland conjunctiva

salivary gland ["oral cavity .
respiratory

trachea | tract *  Flora bacteriana
- comensal

astrointestinal | esophagus — . . .
mammary gland ¢ tract O Actividad motriz en
la mucosa
Kidney shomed—) =  Moco

=  Sustancias como
acido gastrico y
sales biliares

= Glucocdlix

=  Enzimas
(lactoferrinag,
lactoperoxidasa,
lisozimas)

urogenital Uarle
fract bIadger
vagina

= BALT: asociado al tracto respiratorio
=  NALT: asociado al tracto nasofaringeo
=  GALT: asociado al tracto digestivo

v" Tiene vasos linfaticos eferentes pero no aferentes, asi
. limita la entrada de antigenos sistémicos




Gobiet cell
Properties Claudins
Pore-forming 2,7,10,15,16, 17,21

Barrier-enhancing  1,3,4,5,8,18

Disease

Perijunctional = 1 : !
actomyosin ring e

Adherens &L
junction

Desmosome

Tight junction: Intercellular structure dema!cahng the apical from the basolateral region that

is the primary inant of p lar p

bility.

Paracellular permeability: Passive passage of solutes and water through the region Key

between cells.

Pore pathway: Size and charge selective, high-capacity paracellular pathway. © o-catenin [V\ Occludin /V\ Tricellulin ) Macromolecule @__ Myosin I y
. Actin
Leak pathway: Low-capacity paracellular pathway that allows passage of large solutes . p-catenin M Claudins —— E-cadherin O Small sokies \/- 20-1

without regard to charge.

Journal of Cell Science (2017) 0, 1-8 doi:10.1242/jcs.193482
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Nature Reviews | Immunology

Nature Reviews Immunology 4, 699-710 (September 2004)

v (funcienel

Sitios inductores

v" Placas de peyer

v" Foliculos linfoides
aislados

Sitios efectores

v' Lamina propia

v Epitelio intestinal
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Divigiem

telmica

Scattered lymphoid cells

Organized lymphoid tissues

-
>

epithelium

N

villus

\

lamina propria

lymphatic

lamina propria lymphocyte

® \( S intraepithelial lymphocyte
\

Peyer's patch

Intestinal lumen

subepithelial dome

isolated
lymphoid follicle

o mesenteric lymph node




Large
intestine

a0 Small
epithelium intestine

.\‘\\.\\\

Trends Immunol. 2008 Nov;29(11):514-22.



Gt elnin

(iv)

i (@) Treg
Intestinal
villous /_"' CCR9
Environmental —> adp7
signals RA+ Tre
~ TGFB (‘[ 9 iTreg
4 & ., @ccﬁng
X —— o437
. \\ It FoxP3

Naive CD4

RALDH2
§\ ? (b)
PAMP? Effector T? other?
other? — 3 @
\ ] —

Naive CD4/8

(c)
Gut homing
(‘ w effector T
+PAMP CCRO
other? | 0AB7
f .
”"' 5
o \&\
CD103* DC CD103"DC
. .
': o%e®
ePe0®
....
Y he
TRENDS in Immunology

Trends Immunol. 2008 Nov;29(11):514-22.



moﬂmﬂ

®o o Mcel &

Epnhehum
& LUSIOW q 1t J A través de células M
v" Pasan los antigenos intactos
a los macréfagos y DC
Trans-epitelial a través de las células
dendriticas
v"  Exponen dendritas a través
del epitelio hacia la luz
intestinal
Transferencia a través del epitelio
v Pasan los antigenos intactos,
mecanismos mediado por
receptores
= Transferencia de productos
apoptéticos

LPLorIEL patch

Nature Reviews Immunology 4, 290-300 (April 2004)




Conozcamos en detalle

pirssy
v 2o




Small intestine

Nature Reviews | Immunology

. Nature Reviews Immunology 12, 592-605 (August 2012)




Antigen is taken up by dendritic
cells, which activate T cells

A S 7

) 0|0

e

Células epiteliales especializadas en la captura de Ag
Transportan el Ag sin procesarlo

Bolsillo: CD vy linfocitos

Superficie apical: clatrina, patrones de glicosilacion (sialyl Lewis A)
No expresan MHC clase Il

fil




celulaiM

Bacterial adherance/ | TLIR || Entero- Intestinal lumen
invasion | ligands | toxins
I |
“_\\ Tcell, _\\ M_r_ell o
LSS R )t" S S B AL
/ p \ % ] o \ |
=~ > |
O O ] ©O | O ' \ @ L+,
J - : ——— J |
, SN ’\\\A\V \ / / \\v/) ‘\ /
O
lntesnnal B cell 0 .
epithelium ( hemokines CCR6
such as CCL9 9!
0 and CCL20 o 8 . :
(
Q Q
Cytokines DC CCR1

= Agtomados y liberados directamente a foliculos adyacentes

= Transporte vesicular de Ag

= Requiere de 10 a 15 minutos para transportar los antigenos

= Alicuotas pequenias de Ag dieta = tolerancia (favorecen T CD4 supresoras,
productoras de TGF-[3, supresion de respuesta Th1 y cambio de isotipo a IgA)

= Interés para el desarrollo de vacunas

- Nature Reviews Immunology 6, 148-158 (February 2006)




_ Celula M (m ce mulhplidcee)

Table 1. Summary of M Cell Types®P

Type
Intestine

Peyer’s patch

Isolated
lymphoid follicle

Colonic patch

Inducible colonic

Villous

Airway

NALT

Inducible NALT

7IBALT

Constitutive/inducible

Constitutive

Constitutive/
Inducible (immune
activity)

Constitutive

Inducible
(inflammation)

Mainly Inducible
{cholera toxin)

Constitutive

Inducible (cholera
toxin)

?Inducible (chronic
inflammation)

Progenitor (lifespan)

Crypt stem cell (5-7 d)

Crypt stem cell (757 d)

Crypt stem cell (75-7 d)

?Crypt stem cell (75-7 d)

Trans-differentiation from
enterocytes (<5 d)

Basal call (weeks)

Trans-differentiation from
ciliated airway epithelium
(weeks)

?Basal cell (?weeks)

Differentiation factors

Lymphotoxin, TNFa,
RANKL

Lymphotoxin, TNFa,
RANKL

Lymphotoxin, TNFa,
RANKL

7RANKL, TNFa (TNFR2

dependent)
?

Lymphotoxin, TNFa,
RANKL

Lymphotoxin, TNFa,
RANKL, cholera toxin

? (lymphotoxin
independent)

Morphologic features

Basolateral pocket with
lymphocytes, associated DC

Basolateral pocket with
lymphocytes, associated DC

Basolateral pocket with
lymphocytes, associated DC

Basolateral pocket with
lymphocytes, associated DC

No basolateral associations;
clustered at villous tips

Basolateral pocket with
lymphocytes, associated DC

Basolateral pocket with
lymphocytes, associated DC

Trends Immunol. 2017 Sep 22. pii: $1471-4906(17)30184-9.

Transcytosis function

Yes

Yes

Yes

Yes

?No

Yes

Yes

?Yes
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eltlasydendritica
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Gut lumen

Epithelial

S 0 aomar \© 2
§ O CDI3' DC 0:’2
@?’ Lymphatic ‘/0 %5
S 0 vessel >

S 0 3
7 QW \ [ % ?
) 8 v‘ U”"v
4 Offi‘@zx O 0 &
ol0) S
\_)\,f_/_ \/(
, ; Mesenteric
- l
IgA* CCRY* CCRS' ymph node
o,B,-integrin’ o B.-integrin”
B cell T cell ‘ ¥ ¥ ¥ ¥ .
CCR9" RA RA RA RA —T,17 cells
o, -integrin’ IL-5 TGFB T, lcells
induced FOXP3* IL-6
T Cell ‘
Lamina propria o @ ‘/ :
' \ N/
'-\ IgA° CCR9* CCRY” CCRY* CCRY"
. o,Bintegrin® o B.-integrin® o, B-integrin’ o, B ~integrin’
. Beell T cell naturally occuring  induced FOXP3*

FOXP3' Ty, cell T, cell

Nature Reviews Immunology 8, 435-446 (June 2008)



Diet

Lipids
Vitamin A
AhR ligands

TGF-B
Dietary

h:‘w- i

Lumen

| f‘“?‘\["“"u” 00 o 000 00 o Le m
“\] ‘ ] 7 |"‘1‘“‘ll‘ : iw‘|1\ u ‘M ‘,U " .,\’

Metabohtes

|
L

CX3CR1* O FoxP3* Treg
Macrophage

CD103* DC \: IEC
S;:eroendocﬁne Z=== Commensal bacteria
Stromal cell

| -‘u‘i
‘ ' Epithelium

ko,o‘_o1_01

Lamina
propria

|

TRENDS in Immunology

Trends Immunol. 2011 Sep;32(9):412-9

Placas de Peyer
v' DC CD11b+/IDO+ (Indoleamina
2,3-dioxygenase),
productoras de IL-10 (regién
sub-epitelial), inductoras de
Treg
v DC CD8a+ (regién
interfolicular) y CD11b-/CD8a-,
productoras de IL-12,
inductoras de respuesta Thi
Lamina propia
v' DC CD103+, inductoras de
TREG, productoras de acido
retinoico
Noédulos linfaticos

Mesentéricos (NLM)
v" DC CD103+ migran de la
lamina propia



(apica

Endosome

J

™

OKD

(o]

NLRP3,
NLRPS,
NLRC4

Pro-caspase 1
(e

Inflammasome

\

\ooo IL-1p

0 9 andIL-18

Tight
junction

Heat-shock
proteins

NF-xB

B/ AN/ X/ N\

—— J A EGFR
APRIL, BAFF, IL-25,

retinoic acid, TGFf ° . o ©—EGFR ligands

and TSLP

Nature Reviews | Immunology

Nature Reviews Immunology 14, 141-153 (2014)
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Triple- Double-
negative positive
thymocyte thymocyte

—@0—@

MLNs or Peyer’s patches Intestine
" Peptide-MHC
TCR —— stheli
\)‘h’{ - Epithelial
/ N _..>o ic—-——«( / 2 cell
A7 €04 2
LO! Naive CDd ) D) &
‘Conventional' APC induced IEL \ "=
positive TCRap* TCRap el O) (CD8aa") v -
selection (.’4
= TCRyd
0 = !
& })1 /(‘r,u //_\. P Y = natural lEL
—©0-1¥e0 © cn, G B
v/ zrr\\ o == induced IEL \ 7
CD8up Naive CD8af* 0 j' (CD8aa*") )
TCRaf: APC TCRap Teell Faap &
./

i \r rd L
‘f?l@@ /

lriplc- ‘Alternative” Double-
Sitiv ithv negatiy TCRafy* natural [EL
5?\,-r|tlofyle ._;)‘:!;;t_iznv TE?I‘::BC (CO8ac*)
L (™ J
Double-
negative
TCRyd"
= No se activan con facilidad
=  Pocos NK
= Defensa innata y vigilancia tumoral
= Especificidad limitada de TCR (tanto a8 como yd), oligoclonal
" 40% son TCR Y0, reconocen Ag sin procesamiento previo
|

Criptas intestino delgado ontogenia de linfocitos Tyd

Nature Reviews Immunology 11, 445-456 (July 2011)




of Peyer's patch

Lymphotoxin and
TNF for development

Parasitic :
helminth X !
g ¥ L

hyperplasia

Nature Reviews Immunology 13, 75-87 (February 2013)

Goblet cell

Mucus
hypersecretion

Defensins and
antibacterial
peptides

Helicobacter Citrobacter

?

Response to
bacterial infection

ceeg” ININATOSYYY

Intestinal lumen

Microbiota

o
() o

Intestinal
Mucus layer epithelial cell
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ID2* ILC
precursor

Notch,
GATAS,
RORa

IL-7, IL-33,
IL-25, TSLP

AN

—

New
nomenclature
uocyte,
HC, 1,2 cell
LTi cell
LTicell
@ NCR* ILC3

NK22 cell, NCR22 cell,
NKR-LTi cell, ILC22

©

NCR-ILC3
ILC17
NK cell
Thymic NK cell
NK cell
Conventional NK cell
® -

New group

nomenclature

Group 2 ILCs

Group 3 ILCs

Group 1 ILCs

Mediators
produced

IL-5, IL-9, IL-13,

amphiregulin

Lymphotoxin,
IL-17, IL-22

IL-22

IL-17,
IFNY

IFNY (high levels)

IFNY (low levels),
perforin,
granzymes

IFNY

Disease

Function association

* Immunity to helminths Allergy

* Wound healing and asthma

« Lymphoid tissue development

*» [ntestinal homeostasis

* Immunity to extracellular
bacteria

* Homeostasis of epithelia IBD?

* Immunity to extracellular
bacteria

* Immunity to extracellular IBD
bacteria?

* I[mmunity to viruses and Inflammatory
intracellular pathogens conditions,

* Tumour surveillance IBD

* [mmunity to viruses and Inflammatory
intracellular pathogens conditions,

* Tumour surveillance IBD

* Inflammation? IBD?

Nature Reviews Immunology 13, 75-87 (February 2013)

Nature Reviews | Immunology
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e ~_MR1 TCR /
174 ] | /.‘ - £
Commensal bacteria: o= @ =4
Antigen only ol - [
v ( i

- d Cytokine receptor
B) Q ®
§ B
Q\\_}“ ; == l:)/’—‘»
e o) m las
- . -\\\;_ D { ‘ |/,,
; Infection: T ( J D
Antigen + Inflammation ~ -~ e P (i
C [« NS - .
) I
O & NS » J
[_J O : (o) -
o 0 0°
0®c®%
IL-12/15/18 and others

Immunol Lett. 2017 Oct 5;192:7-11.

No sustained

effector function

Acquisition of
effector function
(including IFNy, TNFa
and Granzyme B)

—
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Block effects of pathogenic bacteria
* Reduce pathogen binding
+ Decrease luminal pH
* Produce antibacterial bacteriocins

R R

e

T Promote epithelial cell homeostasis
« Enhance barrier function

* Promote cytoprotective
responses, improve cell survival,

e

> and increase mucin production
i Neuromodulatory effects -
4 + Induce mu-opioid and cannabinoid 2 Tight
receptors on epithelial cells J'.  Junction
, - Reduce visceral hypersensitivity AN y 4
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Functional barrier T Mucus L
TAMPs L

homeostasis

Tiga l
oA  PRRS 4
9:‘ e | B

Tolerant Dysregulated
immune response immune response
Epithelium T TGF-B, IL-33, TSLP, BAFF, APRIL Epithelium TIL-6, IL-1
CD103"DCs T TGF-B, retinoic acid DCs TIL-12, 1L-23
T o Cells TIL-10, TGF-B Tyl cells T IFN-y
RORyt' ILCs  TIL-22 T-bet” ILCs T IFN-y
Macrophages T IL-10 T, 17 cells TIL-17A
B cells T Commensal-specific IgA Macrophages TTNF, IL-12
B cells T Commensal-specific 1gG

Nature Immunology 14, 660-667 (2013) & Shi et al. Military Medical Research (2017) 4:14




I3

Isotype
switching

s

Mucosal tissues;
cytokines,
(e.g., TGF-}i, APRIL,
BAFF, (:-thers}

- oﬁ‘

IgG subclasses
(lgG1, 1gG3)

Bacteria and viruses

‘7"3"

(A)

_,{\)

NK cell
e g0 °
IL-12p70 ~ ® g®
Thi cell
o
IMNY S0 o0 °

TNFx © ©0 o
o )
g %

Bacteria and fungi
e.g., Candida albicans

Helminth

QAR

(8) ()

Basophil

1o T cells
-6 TGF-B
IL-23 e
o o
TGF-f R =
o © o IL-17
/ IL-21
Th2 cell Th17 cell Treg cell
IL-17A A
- L]
e "°. IL.UF ..°° *’°°° 10 o © ©°.°°
L5 e%e® 22, w:Sawecs TGFp © ®o® 9
o o eo_o o o - 3
13 %e K ® GM-CSF ° s° by 0o ©
®o ® TNF-ct e o

(D)

Bacteria and parasites
e.g., Bordetella pertussis
EN %
I

J‘ ':./H’k \

k

l

CD11b/CD18

TRENDS in Immunology

Trends Immunol. 2013 Nov;34(11):521-30.




=  Inmunoglobulina no
inflamatoria, une
débilmente el
complemento

=  Abundaen las
secreciones

= En la circulacion se
encuentra en forma
monomeérica, mientras
que en las secreciones
estd en forma dimérica

cell

A O)}:
plasma o>

N . : i
Migrating DCs can Recirculation of Componente secretor IQ
induce B and T cell B cells through r | nzim
activation in the . B cell lymph and blood P Otege, fje 2B HnpireE
mesenteric lymph nodes ‘Mesenteric lymph node : : prOteOhthGS
| DCs do not
recirculate through
lymph and blood

Nature Reviews Immunology 10, 159-169 (March 2010)
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TGFBRII

B cell ®

Microbial BAFF or
product 0 @APRIL
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Sl & =F

Lumen Secretory IgA
=  Predominantemente en |
forma dimérica, por la
plgR

unién a la cadena J &
@C'in& wc'e”age Tight
. o .2 junction
=  Permite su asociacion con el Apical
endosome bsor o
receptor de = \ ? Qpﬁthe‘ﬁ;
Recycling e

inmunoglobulina o
polimérica (plgR) i Basolatera

=  Favorece transcitosis de IgA
hacia la luz a través de CE

=  Componente secretor
confiere propiedades | Larmina
mucofilicos = ~ T

R
Plasma —<C
cell

- Cerutti Nat RevImmunol 2008, 8:421
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Mecanisnmost

‘Secreted IgA on the gut surface
- can bind and neutralize
pathogens and toxins

toxin

b >

DNUUU

epithelial cell

D || O | C

toxin
pa} - o
Lamina propria b%:: o 7':'

=  Exclusion antigénica, impide la entrada de antigenos

=  Expulsa antigenos de la Ildmina propia utilizando en transporte a través del receptor
de Ig polimérica

=  Neutraliza la replicacion de virus y Ag pro-inflamatorios por promover su exportacion

* |ncapacidad para activar complemento

=  Favorece la formacion de “biofilm” que permite crecimiento de comensales y atenta

. patégenos
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a Active immunity

Signal 1:
TCR-MHC

co-stimulatory
molecules

b High-dose tolerance
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Anergy: TCR
interaction Deletion:
in the absence | | through
of cognate CD95-CD95L-
co-stimulatory dependent
molecules pathways
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TCR

Peptide-MHC

€ Low-dose tolerance

IL-10 or IL-10R or
TGF-B TTGF-BR

Suppression: through secreted \
immunosuppressive cytokines
E

Suppression: through
cognate inhibitory receptors

Suppression: through surface-bound
immunosuppressive cytokines

Regulatory T cell

Nature Reviews Immunology 4, 407-419 (June 2004)




T,2 cells produce IL-13, 7,2 cells recruit and 1,2 cells drive B cells to | | IL-5 produced by T,2 cells L":umm "'.;g,tff'g!
which induces epithelial activate produce IgE recruits and activates Specific IgE arms mast
cell repair and mucus via IL-4 and IL-13 eosinophils cells against helminths
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movement helps shedding
of parasitized epithelial cells.
Mucus prevents adherence
and accelerates loss of
parasite

macrophages such as
arginase increase smaoth
muscle contraction and
enhance tissue
remodeling and repair

IgE arms mast cells
and can mediate ADCC

Eosinophils produce MBR,
which kills parasites. They
can also mediate ADCC
using parasite-specific Ig
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Increasad cell turnover and Products of M2

Mast cells produce
mediators such as histamine,
TNF-c1, and MMCE These
recruit inflammatary cells
and remodel the mucosa




Gut lumen
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Chemokines and cylokines produced by Dendrilic cells loaded with baclerial antigens
macrophages recruit neutrophils out of bicod acquired directly or from macrophages travel to the
vessels and activate them mesenteric lymph node via afferent lymphatics and

provoke an adapfive immune response
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If defenses fail, salmonellae can enter the bloodstream and cause a systemic infection
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Neutrophil
ruptures

NET with trapped
bacterial cells

= NET: Neutrophil extracellular traps

Front. Inmunol., 11 January 2013 | http://dx.doi.org/10.3389/fimmu.2012.00420




‘Selection, Proliferation, |-

differentiation [d.ffefenmnon Antigen

and direct IgA CSR || and SHM | presentation
; : <o
;. A % 7b
: gA" effector -

B cell Qt@ Direct IgA CSR
tiDC and terminal |
differentiation |
IgM'IgD’\ /
Beell Bcell B cell @
T @ IgM'IgD”" B cell
‘ @ / (various subsets)
IgA" effector erifolli BRY Lamina
8 cell @ Perifollicular area propria

©—~ 00
. : Hodung to the
}mfferentuatT l limina”proﬁpria @ t{mh and

Nature Reviews Immunology 8, 421-434 (June 2008)



i Lo~ £
'%.'1- Immumty to : Epithelial
bacterla and/or fungi resitution

N2 Immunity Sony, Immunity
to bacteria to helminths

Intestinal o Histamine —0°o° Eosinophils °
o

. . :o e . S
epithelium o%o— TNF Mok ""_ N . Neutrophlls 0%°
I S oo o—Eosmophll oo °
Macrophage Y . granule e
Q .
3 ), L4 _‘:o_ LS . . proteins ° .°
° ° © ° 0 ° . . . ° ..

|rN‘Y "'°°o° 8 %® IL- 13 —° o °°o°—ll- 5 L-17 “'

©o—|L-22
ILC1 T, 2 ILCZ 1,17 ILC3 . NCR*
ILC3

(T—bet)( T-bet ) (GATA3)@TA3) (RORyt)( ORyt)

lL-l 2
M2 macrophage

M1 macrophage

ml @ L

Monocyte

doi:10.1038/nrgastro.2016.191 Published online 18 Jan 2017



Una de las principales puertas de entrada de los agentes infecciosos son las mucosas.
Muchos virus y bacterias pueden penetrarlas y posteriormente invadir otros tejidos,

siempre y cuando logren vencer las barreras impuestas por el sistemainmune

v

Describa que elementos de la respuesta inmune estdn presentes en el sistema inmune de las
mucosas

Describa el mecanismo de procesamiento y presentacion antigénicallevado a cabo en el
tejido linfoide asociados a las mucosas y que elementos participan

(Cudl es el papel de la inmunoglobulina A secretora?
{Como evidenciaria la presencia de IgA secretora en las mucosas?
{Cudl es el papel del sistema inmune asociado a las mucosas en la tolerancia inmunolégica?

(Qué utilidad clinica tiene ésta funcion?
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