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A CELULA DENDRITICA E CENTRAL PARA A ATIVACAO DE CELS T
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Ativacao de linfécitos T virgens e efetores pelo antigeno (peptideo + APCs)
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development of effector cells microbe
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Fases da ativacao de linfocitos T DC4+ e T CD8+
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Expansao e contracao clonal de linfocitos T
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Funcao da co-estimulacdo na ativacao de linfs T
(CD28-B7)
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Eventos de sinalizacao intracelular durante a ativacao de linfs T
“o Complexo TCR (TCR+CD4/CD8+CD3)”
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Inducao de Receptor de IL-2 de Alta Afinidade
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Funcbes de IL-2: Proliferacao de Linfs T Ag-
Especificos e Expansao de Cels Treg
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A “Sinapse Imunoldgica”

O complexo TCR e molecs co-estimulatérias se agregam
em balsas lipidicas de membrana
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Ativacao de cels T pelo par CD28/B7 e inativacao pelo par CTLA-4/B7

® —
- Inhibition by CTLA-4:
Activation competition for B7

CD28
T cell Tcil
Nucleus
Activati Inhibition by CTLA-4:
i/atoll signaling block

Nucleus

© Elsevier. Abbas et al: Cellular and Molecular Immunology 6e - www.studentconsult.com|




Imunossupressao por CTLA-4-Ig
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Ativacdo Sequencial de Cels T
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Expansao Clonal e Contracao da Resposta de Cels T
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4.

Mecanismos de Desativacao do Sistema
Morte (ou Inativacao) dos Linfécitos Induzida por Ativacao
(Activation Induced Cell Death- AICD)

Falta de antigeno: falta o estimulo fundamental e a resposta deixa de expandir

. APC + T Apdés varias divisbes ha expressao de CTLA-4em T + B7 em APC

resultando em apoptose de T

APC + T Apds varias divisdes ha expressao de Fas-FasL, resultando em apoptose de T

APC + T No inicio, na cel T ha muita proteina bcl2 que é anti-apoptética.
ApOs varias divisdes ha redugao de bcl2 resultando em apoptose de T



As Células Dendriticas (DCs) Iniciam e Polarizam a
Resposta Imune
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A citocina produzida pela DC depende do tipo de patdégeno e
do PRR utilizado na interacao
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Subpopulacoes de Linfocitos TCD4 : Th1, Th2, Th17

Signature Immune Host Role in
cytokines reactions defense diseases
Macrophag Autoimmune
Tul AcTOpvIage Intracellular __diseases;
o:ll e |FNy activation; microbes tissue damage
IgG production associated with
chronic infections
Mast cell,
Th2 IL-4 eosinophil
=> =3 |L-5 BOWERIOR; Helminthic Allergic
cell IL-13 '9F production; parasites diseases
macrophage
activation
IL-17A Neutrophilic, Extracellular Organ-specifi
Igl".,* IL-17F monocytic bacteria; autoim‘rmnityc
IL-22 inflammation fungi
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Mecanismo de
Diferenciacao
de Linfécitos Th1
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Mecanismo de
Diferenciagao
de Linfécitos Th2
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Bacteria, fungi

Naive T cell

Mecanismo de
Diferenciacao
de Linfécitos Th17

TH17 cells
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Linfs T CD4 Cooperam com a Diferenciacao de T CD8
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Caracteristicas: T Naive, T Efetora e T Reguladora (Treg)

® Naive T cell Effector T cells Memory T cells
CD45RA* CD45RO* CD45RO*
CD2slo CcD2shi CD2slo
CD127h CD127lo CD127hi
CD44lo CD44hi CD44hi

Naive T cell Effector T cells Memory T cells
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Células de Memoria

Longa Vida (altos niveis Bcl2, Bcl-X_ inibem apoptose)

CD45R0O+

Receptor p/ IL-7 (CD127+)

Mantidas por citocinas (IL-7) e n&o por ag

Menos dependentes de co-estimulacao

Rapida ativacido (cromatina alterada) com pequena quantidade de ag

Memoria Th1,Th2 ou Th17 ou T indiferenciada



Memoria Central X Memoria Periférica

Memoria Central: —I:infécitos c/ altos niveis de L-selectina e CCR7

Homing em LN
= Recirculam pouco; proliferam muito

Receptores para IL-7 (CD127): auto-renovacao (~a cels tronco),
Altos niveis de proteinas anti-apoptoticas (ex: bcl2)

Memoria Periférica:{Cels T de memdria que recirculam muito

Baixos niveis de L-selectina e IL-7 R

Altos niveis de receptores de P e E selectina
Altos niveis de integrina e ICAMs

Secretam grandes quantidades de citocinas na reestimulacao
Baixos niveis de prots anti-apoptoticas

—




Mecanismos Supressores das Cels T Reguladoras (T-reg)
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d Targeting dendritic cells
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Inhibition of DC maturation
and function

Inducéo de IDO via CTLA4/B7,
Deplegao de Triptofano
Producéo de Kinureninas supressoras




FUNCOES EFETORAS DE LINFOCITOS T




Tipos de Imunidade Mediados por Linfs TCD4+ (T Helper)
e T CD8+ (T Citotoxicos)
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Inducao e Fase Efetora de Imunidade Mediada por Linfs T
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Recrutamento e Migracao de Linfocitos e Macréfagos
para os Sitios de Infecgao
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Ativacao de Cels T em Tecidos Periféricos
Importancia do DC40-DC40L

Effector
CD4* Tcell Macrophage
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antigen in tissue
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Funcoes efetoras das células Th1

Microbes

4 Complement-
A‘(--\( binding and
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Macrofagos M1, Mediadores e Funcoes

A

" Activation of ' Responses of
macrophages activated macrophages

Enhanced killing
of phagocytosed
bacteria

0 Macrophage with
ingested bacteria

CD4+ effector
T cell (Ty1 cell) Secretion lncrea;sed |exp:ess.r.ion
of inflammatory ° m‘:r:cduf "y
cytokines requ oF
T cell activation
B
Macrophage response Role in cell-mediated immunity

—

Production of reactive oxygen | Killing of microbes in phagolysosomes (effector
species, nitric oxide, increased | function of macrophages)
lysosomal enzymes

Secretion of cytokines TNF, IL-1, chemokines: leukocyte recruitment
(TNF, IL-1, IL-12) (inflammation)

and chemokines IL-12: T1 differentiation, IFN-y production
Increased expression of B7 Increased T cell activation (amplification of

costimulators, MHC molecules | T cell response)




Reacao de HTT (hipersensibilidade do tipo tardio)
para deteccao de imunidade celular (Th1) in vivo
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infection or | ¢\ Patient
immunization I
L |
1-2 weeks
G 3 mlrad_emlal
quon )
Elicitation: /_ microbial
challenge with K /”\ antigen
antigen
g =
B 4

24-48 hours

\ Area of induration
\@ and erythema
DTH reaction
\j

(© Elsevier. Abbas et al: Cellular and Molecular Immunology 6e - www.studentconsult.com|




Histologia de pele com reacao positiva de HTT
(acumulo de linfocitos e macréfagos)

Perivascular Vessel with activated
cell infiltrates endothelial cells

Activated lymphocytes
and macrophages
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Histologia: granulomas de pulmao infectado com fungo
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Mecanismos Efetores Th2: Helmintos e Alergia

Helmunths Naive CD4+
or proleln T cell
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Macrofagos M2 ou Alternativamente Ativados

ﬁCIassicalIy activated ﬁAIternativer activated
macrophage (M1) macrophage (M2)
Microbial
TLR-ligands
IFN-y
Monocyte

IL-13,
IL-4

ROS, NO, IL-1, IL-12, IL-23, IL-10, Proline
lysosomal enzymes chemokines TGF-p polyamines,

l l l TGF-B
Microbicidal Anti-inflammatory || Wound
actions: | Inflammation I effects repair,

_U fibrosis

phagocytosis and
killing of many
bacteria and fungi




Mecanismos Efetores Th17

Bacte na )

Naive CD4+
T cell

Prollferatlon and
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Tu17 cells
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and tissue cells

Chemokines, TNF,
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Atividade Citotdoxica de Linfs T CD8+

Target

CTL cell
m Antigen
: - recognition
CD8 and immune
synapse
— = formation
LEA.1 /CAM-1

o Granule
D exocytosis
Detachment
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Target cell
death




Sinapse Imunoldgica entre linfocito T CD8 (CTL) e célula-alvo (TC=Target Cell)

Granulos dentro
da cel. alvo
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Mecanismos de Morte de Células Alvo por Linfs T Citotoxicos (T DC8+)

Perforin/
granzyme—
mediated

cell killing

Granzymes

Perforin /
Serglycin

target cell cytosol,
activate caspases

---------------------
.......................

FasL Fas

- #
' ‘ Apoptosis
FasL on CTL interacts of target cell

" Fas/FasL—
mediated
cell killing

“with Fas on target cell




Células NK

» Eliminacao de celulas infectadas por virus

» Granulos com perforina e granzima

» Inducao de apoptose da cel alvo.

» Secrecao de citocinas, principalmente |IFN-y.

Célula NK Celula Alvo

7 3
Nl )
<. " .

granulos com virus
alvo-orientados

alvo destruido
(célula e virus)

)
granulos dentro do alvo




Citotoxicidade por Cel NK

Receptores de Ativagao interagem com ags de virus ou tumores
Receptores de Desativacao interagem com MHC-classe |

Inhibitory receptor MHC class |

-\-, Normal
cell

-3 No lysis

I
F. receptor Aclivaling receplor

Inhibitory receptor
; Virus-infected or

Tumor cell

—» Lysis

Aclivaling receplor
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Reconhecimento das Células Infectadas ou
Tumorais pelas Células NK

v" A cel. NK ndo tem TCR e CD8 entao nao reconhece MHC CI-I com ag
v' Balanco entre receptores de ativacao e inibicio.

v' Receptores de ativagao — reconhecem produtos microbianos e ags
tumorais

v" Receptores de inibicdo - reconhecem molecs de MHC classe |
(independentem/ de ag)

v Ligagao de ambos — a NK nao ¢é ativada

v Infecgao ou cel tumoral - inibicdo de expressdo MHC classe | - perda da
ligacao dos receptores de inibicao.
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