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Ativacdo de Linfocitos T

(Conseqliencias)

+ Estimulagdo do complexo TcR resulta na
ativacdo de uma cascata de eventos
bioquimicos que levam a proliferagdo e
diferenciacdo celular

+ Geragdo de células Efetoras e de Memoaria

- Produgdo de citocinas (CD4) e atividade
citotoxica (CD8)
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Estrutura do TCR

(Conceitos Basicos)

TCR € formado por duas cadeias ligadas

hdo-covalentemente

Reconhecimento antigénico ocorre através
da interagdo com peptideo + MHC

Transdugdo do sinal € dado por moléculas
acessorias (CD3 e cadeias ()

CD3 e cadeias C contém ITAMS!



Apresentagdo MHC classe I
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Apresentagdo MHC classe IT

Extracellular self or foreign protein

Cytoplasm MHC class I
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Componentes do complexo
TCR/CD3

Extracellular
space

Plasma
membrane

Cytoplasm

Immunoreceptor =
tyrosine-based
activation motif (ITAM)

Disulfide bond =~  -------
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Ativagdo depende de dois sinais

T cell recognizes same | | o sedi T coll kills
"m'&“‘ infected epahelial cells
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Sinaisle 2
precisam estar
presentes na
mesma célula

Na falta do
sinal 2, o
resultado é
ANERGIA



Moléculas Co-estimuladoras

of CD28 delivers the
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Fig 8,12 © 2001 Garland Science

Sinal 2 - CD28 na
célula T virgem e
CD80 (B7.1) ou CD86
(B7.2) nas APCs

SINAL POSITIVO

CD154 (CTLA-4)
expresso nas células
T ativadas também
inferage com CD80

ou CD86
SINAL NEGATIVO



Interacoes Celulares

'3 it : : Class | , L
ICAM-1 MHC B7-1/B7-2 ICAM 1 MHC LFA 3 B7-1/B7-2

Class Il MHC —expressing APC llCIass I MHC-—expressmg target cell




Sinalizacdo intracelular

APC :m—————f ______ "
T
CD4/CD8 :
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PAMPs ativam APCs

PAMP ——llijillili Cytokines _
(interleukin-1, 6, 12) Quiescent T cell
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Moléculas Co-estimuladoras

Expression APCs; APCs; APCs, B cells, APCs, B cells,
inducible inducible other tissues; other tissues;
inducible inducible
Name B7-1 B7-2 ICOS-L PD-L1 PD-L2 B7-H3
(CD80) (CD86)

Ligands on
APCs and
other cells

N N N N N N N N
Receptors % - | | ,
on T cells Vo : _ Vo J Vs Ve
g 0 R g
f ITIM-like motif Y IY Y8 BY vi Iy Y
Y Tyrosine residue CC cCe CC C
Name CcD28 CTLA-4 ICOS PD-1 ?
Expression T cells; T cells; T cells; T cells, B cells,
constitutive inducible inducible myeloid cells;
inducible
Major | Costimulation Negative Costimulation Negative
function | of naive T cells regulation of effector regulation
of immune T cells of T cells
responses, in peripheral
self-tolerance tissues




Co-estimulagdo promove a
polarizagdo dos "lipid rafts”

MHC+peptideo MHC+peptideo+B7




Formagdo da Sinapse Imunoldgica
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Sinapse Imunoldgica

Quter ring (red)

Inner circle (green)

LFA-1:ICAM-1

TCR, CD4, CD28

Fig 8.30 © 2001 Garland Science

Interacdo entre as
moléculas de adesdo
mantém as células T
e APCs fortemente
ligadas.

Agregagdo de TcRs e
moléculas co-
estimuladoras
amplificam o sinal de
ativacao.



Sinapse Imunoldgica

Nature Reviews | Immunology



Polarizagdo dos granulos
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Collision and nonspecific adhesion

Specific recogn\ltﬁ)n redistributes
cytoskeleton and cytoplasmic
components of T cell

Release of gra\r{ules at site of
cell contact

Fig 8.29 © 2001 Garland Science



Sinalizagdo pela IL-2

B
— |L-2 receptor
L
e

activated T cell

Fig 8.19 © 2001 Garland Science

IL-2 drives the proliferation
and differentiation of T cells

Produced by the activated T
cell

Resting T cells express IL-2R
b and g chains and respond only
to very high concs. of IL-2

Association of the a chain
leads to increased affinity and
response to low concs. of IL-2

Drives T cells into cell cycle



Diferenciagdo final € dirigida por fatores
soluveis produzidos por APCs

Fibroblast

Innate immunity

Immature

Macrophage

Type 1 PAMPs and TFs

IFN-y

== |FN-a
,& IL-18
CCRSL

Adaptive immunity

Mature DC

CD8o/CD8s

/Regulatory type PAMPs and TFs

IL-10

D) = T6F-p

Type 2 PAMPs and TFs
’ histamine

N 8 PGE
TSLP
CCR2L

Mast cell

Immature or T :
Matwre DC =10

Mature DC
Kapsenberg, Nat Rev Immunol, 2003



Na presencga de IL-12, os linfécitos T se
diferenciam para o perfil Thl

IL-12




Na auséncia de IL-12 e presenga de IL-4,

os linfdcitos T se diferenciam para o
perfil Th2

IL-4




Diferenciacdo de células T auxiliares
em linhagens TH1 e THZ2

fﬁ?,:my, TNFa, LT
é THI1

APC IFNy/IL-12 +
r\z % IL-4 - /
THO \ TH2
IL-4 +
IFNy/IL-12 -

ww, IL-10



Balanco Th1/Th2 e o desenvolvimento
de doencas infecciosas.




Diferenciacdo de linfocitos TH17

IL-6




Diferenciagdo de Treg




Diferenciacdo de céluals Trl




Os linfécitos T diferenciados expressam
fatores de transcrigdo particulares

LA A &

Thi Th2 Thl7 Treg



Linfocitos NKT

T Cell-mediated immuni IL-12, z : 3
(TH]-type responses) ty ”__]8 ‘L Ceu‘medlated lmmunlty
IL-12, IL-18, IL-21, CD80, (Ty2-type responses}

IFNy, TNF CD%6 IL-4, IL-10, IL-13, IL-21, TGFB

| \ |

1 Microbial immunity NKT cel  Autoimmunity

1 Tumour rejection D 4*5_9 1 Allograft rejection
+/-

T Atherosclerosis NK1J

T Autoimmunity T Allergy

Os linfocitos NK Taf rearranjam seus TCRs no timo, mas
utilizam apenas algumas regioes V definidas (repertério
restrito) e passam apenas pela selegdo positiva. Esses
linfdcitos localizam-se principalmente no tecido hepdtico,
sangue e bago.



Class I1 MHC
+ antigen

Geragao
de CTL

Class I MHC
+ antigen
CD8

Co-stimulatory signal
Target cell CTL-P

CTL

IL-2R expression - +
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Effector cytotoxic - £
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APC stimulates effector CD4 T cell,
which in turn activates the APC

MHC Il MHC |
antigen-presenting cell

T =

Activated APC expr;és CD40 and 4-IBBL,
which co-stimulates naive CD8 T cell
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Fig 8.26 © 2001 Garland Science

LTCD8 podem ser ativados
diretamente por APCs
ativadas que expressem o
complexo MHC class
|/peptideo

LTCD8 também podem ser
ativados pelos LTCD4 que
foram ativados por uma

mesma APC



