ATIVACAO DE LINFOCITOS

* Historico

* Ativacao de linfocitos T: bases da imunidade

* Reconhecimento de antigenos por TCR

* Apresentacao de antigenos por APC

* Restricao de ativacao de linfocitos T (controle)
* Diferenciacao de linfocitos (T cell populations)
* Sinapse imunologica

e Controle da ativacaode T

 Ativacao de linfoécitos B

Profe. Joao Santana FMRP-USP, 2023



History of Vaccination: Smallpox

Smallpox killed or maimed 10% of humankind.
Killed > 300,000,000 people in the 20" century alone
Ancient Chinese history: a once Iin a lifetime disease.

11th century China and India: “Variolation”

Scratch a healthy person with pus from infected person
If they don’t die, they are immune for life

FIGURES SHOWING VACCINATION PUSTULES

From a Chinese work on Vaccination
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History of Vaccination

* Despite Jenner’s success, it
took 100 years til the next
vaccine.

e 1881, Louis Pasteur: coined
the word Vaccine.
— Used dried spinal cord from

rabid rabbit to create a rabies
vaccine.

— Also developed vaccines to
fowl cholera and anthrax

* July 6, 1885: 9 year old Joseph Meister

who was badly bitten by a rabid dog.

* Although Pasteur was not a licensed

physician and faced legal risks, the boy
would most certainly have died without
treatment like many before him.
Pasteur decided to treat the boy
nevertheless and inoculated Joseph
with rabies vaccine that had been
tested only on dogs previously.

* Therisk paid off and the boy recovered

dramatically.



Antibody and

Antibody and effector T-cells are
the basis of protective Immunity

Initial *Primary infection stimulates an
it Protective Immunological  INitial IMmmune response.

response immunity memory
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effector T cells

—r —— *However, it does re-stimulate and

| | I
7 14 21 728 35 42 | A 3 4, .
- fine tune the immune response.
ime (days) (years)
First Inapparent Mild or
infection reinfection inapparent Years Iater, memory B- and T-cells
reinfection

can become reactivated upon
Infection, protecting the individual
from disease



Immune response ——»

Immune response ——»

Vaccines stimulate immune memory

Killed virus vaccine

«Killed virus vaccine requires
multiple doses (booster shots)
Initial Second Third to adequately stimulate a
d"lse d"fe d‘f‘* protective immune response
T [ —
Live virus vaceine *Live virus vaccines replicate in

the host.
*No requirement for boosters.
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Estagios de maturacao do linfocito T
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Figure 7-12 Immunobiology, 6/e. (© Garland Science
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Fases das Respostas de Células T
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Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.
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Mudanca de Isotipo de cadeia pesada

Helper
T cell
CD40 \® gytokines
L gl CD40 9
o8 ) ligand ¢
," l Activated
B cell

Mucosal tissues;
cytokines,
(e.g., TGF-B, APRIL,
BAFF, others)

Isotype =1 ,
switching \ 3
S — | =,

b
= Y«
o) B
IgG subclasses -
M IgE IgA
l9 (IgG1, 19G3) 9 9

Principal | Complement Fc receptor- Immunity Mucosal
effector | activation dependent against immunity
functions phagocyte helminths (transport of

responses; IgA through
complement Mast cell epithelia)
activation; degranulation

neonatal immunity | (immediate

(placental transfer) | hypersensitivity)

Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.




Células T CD8* de memoria

Generation .« Maintenance | Role of memory
=) of memory . of memory . on rechallenge
3 Path : |
2 athogen :

D ' Specific .

g | CD8*Tcells

ig e |

5 @ : :

E )] ] 1

S A

4 Weeks Years T Weeks

Primary Re-exposure
infection

Time after infection

Nature Reviews | Imnmunology



DC: apresentacao de Ag nos LNs

Antigenos sao capturados na pele
pelas células de Langerhans

As células de Langerhans deixam a
pele e entram no sistema linfatico

As células dendriticas maduras
dos tecidos infectados entram nos
linfonodos e podem transferir
alguns antigenos para as células
dendriticas residentes

As células dendriticas B7 positivas
estimulam as células T virgens

Células de Langerhans maduras

Células dendriticas residentes




Recirculacao dos Linfécitos T virgens

‘Naive T cells circulate
through lymph nodes
and find antigens
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— T lymphocyte
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Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.



Fase 1: Reconhecimento do Antigeno
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Moléculas de Adesao
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Figure 8-17 Immunobiology, 7ed. (© Garland Science 2008)
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Entrada de Linfocitos T virgens em orgaos
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Figure 8-4 Immunobiology, 7ed. (© Garland Science 2008)
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Figure 8-8 Immunobiology, 7ed. (© Garland Science 2008)



Fase 2: Ativacao de Linfocitos

Donor DC ——3 Thi response

The interaction between dendritic cells [DGE] and T cells involves three signals
Expert Reviews in Molecular Medicine @ 2002 Cambridge University Press




Molécula Coestimuladora: CD28
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Abbas et al: Cellular and Molecular Inmunology, 7e.
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Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.




Fase 2: Ativacao de Linfocitos
Papel de Moléculas Coestimuladoras
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Figure 8-20 Immunobiology, 7ed. (© Garland Science 2008)
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Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.



Papel Bioldgico da IL-2
Fase 3: Expansao Clonal
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Abbas et al: Cellular and Molecular Inmunology, 7e.
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Sinal 3: Citocinas
Diferenciacao de Linfocitos T (Fase 4)
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Figure 8-29 Immunobiology, 7ed. (© Garland Science 2008)




Sinapse Imunologica




Sinapse Imunolodgica
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Propriedades Gerais dos Subtipos
Thl, Th2 e Th17

F . 1 F 1 1—.
Signature Immune Host Role in
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macrophage
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Neutrophl!lc, Extracel!u!ar Organ-specific
monocytic bacteria; autoimmunity
inflammation fungi

Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.



Diferenciacao de Thl
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Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.



Diferenciacao de Th2
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Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.




Diferenciacao de Th17
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Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.




Papel de Th na diferenciacao de TCD8

CD4+ helper T cells
produce cytokines
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Abbas et al: Cellular and Molecular Inmunology, 7e.
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc.
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Estrutura do linfonodo e circulacido de ceélulas
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InteracOes celulares no linfonodo
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Fases da interacéo entre APCs e linfocitos T
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Ativacao de DCs e expressao de moléculas co-estimuladoras
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Moléculas co-estimuladoras na ativacao de linfocitos T
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O papel do linfocito T CD4* helper na diferenciacdo de T CD8*
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InteracOes moleculares na sinapse imunoldgica
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A importancia da IL-2 na proliferacéo de linfocitos T

Steady state Immune response

Lymph node Lymph node

www.nature.com/reviews/immunol.



A importancia da IL-2 na diferenciacéo de linfocitos T
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Co-estimulacéo e regulacao negativa da ativacao de linfocitos

Nature Reviews | Immunology



Modelo temporal de linfécitos T CD8* durante uma infeccéo
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Células T CD8* de memoria
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Como a resposta humoral protege o nosso corpo ?
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