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Topicos Essenciais da Aula

. Defini¢cOes importantes

. Imunidade contra tumores

. Antigenos tumorais

. Mecanismo de escape dos tumores

. Imunoterapias



Tumores: Definicoes Importantes

Tumor: crescimento anormal de células do corpo (benignos e malignos)

Cancer: termo para doencas em que células anormais se dividem sem
controle e podem invadir tecidos proximos. As células cancerosas também
podem se espalhar para outras partes do corpo por meio dos sistemas

sanguineo e linfatico (metastase).

Vigilancia Imunologica: capacidade do sistema imune em reconhecer
células transformadas antes que se tornem tumores e de destruir tumores

depois que estdo formados

Evidéncias da existéncia de vigilancia imunologica: aumento da incidéncia

de tumores em humanos e animais imunocomprometidos



Cancer: definicoées

Tipos de cancer:
» Carcinoma: cancer que comeca na pele ou nos tecidos que revestem
ou cobrem os Orgaos internos.

» Sarcoma: cancer gue comecga no 0sso, cartilagem, gordura, musculo,
vasos sanguineos ou outro tecido conjuntivo ou de suporte.

» Leucemia: cancer que comeca no tecido formador de sangue, como a
medula 0ssea, e faz com que muitas células sanguineas anormais
sejam produzidas.

» Linfoma e o mieloma multiplo sdo canceres que comecam nhas
celulas do sistema imunoldgico.

» Canceres do sistema nervoso central: comecam nos tecidos do
cerebro e da medula espinhal.



Genetic and Epigenetic Alterations
Chromosomal Aberrations
Replication Errors Altered Heterotypic Interactions

>
o Evolution and Clonal Selection
Environmental Exposure m—)- o Acquired Traits (Hallmarks) ‘ .

Oncoviruses / NORMAL MALIGNANT
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“Hallimarks” do Cancer

Sustaining Evading
proliferative growth
signaling suppressors

Deregulating Avoiding
cellular immune
destruction

Resisting Enabling
cell replicative
death immortality
Genome Tumor-
instability & ' promotmg
mutation inflammation
Inducing Activating
angiogenesis invasion &
metastasis

Hanahan & Weinberg, Cell, 144:646-674, 2011.



Tumores Estimulam Respostas Imunologicas

Imunidade Natural:

- macrofagos e células NK

Imunidade Adquirida:
- células T citotoxicas,

T auxiliares e anticorpos
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Abbas, Lichtman, Pillai, 9a. Edi¢ao, 2019.



Tumores Estimulam Respostas Imunologicas
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Abbas, Lichtman, Pillai, 9a. Edi¢ao, 2019.



A Célula normal

Autopeptideos
normais exibidos no
MHC; células nao
responsivas devido a
tolerancia

7~

Neoepitopo gerado
por mutacdao = novo
residuo de contato de
TCR; resposta da
célulaT

C Célula tumoral
Virus oncogénico

Peptideo de uma
proteina codificada
por virus oncogénico;
resposta da célula T

Abbas, Lichtman, Pillai, 9a. Edi¢&o, 2019.



Expressao desreprimida Superexpressao de Numero aumentado de

(p. ex.: antigenos de proteina oncogénica células expressando
cancer/testiculo) devido a amplificacao proteina tecido-especifica
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Antigenos Tumorais

Tipo de Antigeno

Produtos de oncogenes e genes
supressores de tumor mutados

Produtos de oncogenes nao mutados, mas
superexpressos

Formas mutadas de genes celulares néo
envolvidos na tumorigénese

Produtos de genes que sao silenciosos na
maioria dos tecidos normais

Proteinas ndo oncogénicas normais
superexpressas em celulas tumorais

Produtos de virus oncogénicos

Antigenos oncofetais

Glicolipideos e glicoproteinas

Antigenos de diferenciacao tecido-
especificos

Exemplos

Ras mutado (10% dos carcinomas humanos; p53
mutado (50% dos tumores humanos

HER2/Neu (carcinomas de mama e outros)

Varias proteinas de melanoma (reconhecidas por
CTLs)

Antigenos cancer-testiculo expressos em
melanomas e carcinomas (sao normalmente
expressos em testiculos)

Tirosinase, gpl100, MART em melanomas

Proteinas E6 e E7 do papilomavirus (carcinoma
de colo de utero)

Proteina EBNA-1 do EBV (linfoma associado ao
EBYV, carcinoma nasofaringeo)

Antigeno carcinoembrionario (varios tumores);
alfa-fetoproteina

GM2, GD2 nos melanomas

Antigeno especifico da prostata (carcinomas de
préstata); CD20 em linfomas de células B



Obter o DNA tumoral

Sequenciamento do

exoma para identificar
mutacdes tumor-

especificas junto aos
genes expressos

: Identificacao de
P % peptideos ligantes de
£ A HLA mutantes usando
i 4 algoritmos computado-
Celula‘s T do 4 S rizados
sangye do \
te

Identificar células T do
paciente especificas para
neoantigenos putativos,
usando ensaios funcionais, ou
multimeros de MHC-peptideo

Abbas, Lichtman, Pillai, 9a. Edi¢&o, 2019.
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Abbas, Lichtman, Pillai, 9a. Edi¢&o, 2019.



Imunoevasao tumoral

Imunidade antitumoral

Mecanismo de Escape Tumoral

Célula
tumgral

Antigeno
tumoral Reconhecimento pela
célula T de antigeno
tumoral levando a
ativacdodacélula T

CéluladT
Molécula  especifica para
de MHC antigeno tumoral

Producao de proteinas imunossupressoras ou
expressao de proteinas inibidoras de superficie celular

Ligante inibidor Receptor inibidor
(p. ex.: PL-L1) p. ex.: PD-1)

Inibicao da ativacao
dacélulaT

Q@ .7
@%O Citocinas imunossu-
\pressoras (p. ex.: TGF-B)

Auséncia de
reconhecimento do
Variante de célula tumor pela célula T
tumoral com perda de antigeno™ —

Mutacoes em genes do MHC ou em genes
necessarios ao processamento antigénico

Auséncia de
reconhecimento de
tumor pelacélula T

Célula tumoral
deficiente em
MHC de classe |

» Baixaimunogenicidade:

- Auséncia de moléculas de adesao

- Auséncia de antigenos tumorais (antigenos
sdo apresentados apenas com o primeiro
sinal)

- Diminuicao da expressao de MHC de classe |

» Selecédo das células tumorais
- Anticorpos contra antigenos da superficie
tumoral podem ser endocitados e as células sem

0s antigenos séo selecionadas
» Criacao de sitio privilegiado

- Producéo de membranas (cipsula) ao redor do

tumor impedindo a agc&o do sistema imune

Abbas, Lichtman, Pillai, 9a. Edi¢ao, 2019.






Imunoterapias Tumorais

Estimulacao Imune Inespecifica

Produtos microbianos (p. ex., bacilo Calmette-Guérin, Propionibacterium acnes, glucanas
fungicas, levamisol)

Carboidratos complexos (glicanos)

Citocinas (interferons, fator de necrose tumoral, interleucina-2, interleucina-4)

Matadores ativados por linfocinas (células natural killer, linfocitos T, linfocitos
infiltrantes do tumor)

Imunizacao Passiva

Anticorpos monoclonais contra antigenos tumorais (sozinhos ou conjugados com
toxinas)

Imunizacao Ativa

Ceélulas tumorais modificadas quimicamente
Vacinas de DNA contra antigen()s relacionados em outras espécies
Vacinag¢oes contra virus oncogénicos (leucemia felina, doenca de Marek)

Tizard, Imunologia Veterinaria, Saunders-Elsevier, 92 Edicédo, 2014.



Imunoterapias Tumorais: Contexto Historico

» Pacientes com diagnostico de sarcoma
gue desenvolveram erisipela causada por

Streptococcus pyogenes

 “Toxina mista de Coley™ ele injetou
bactérias nesses tumores e observou que
esses sarcomas retrocederam, pois iSso
causou uma resposta imune levando a

remissdo completa e duravel para

* Dr William Coley - “Father pacientes com varias doencas malignas,

of Immuno-therapy,” - _ _ _ A
1891 incluindo sarcoma, linfoma e cancer

testicular.



Células isoladas do
baco de camun-
dongo imunizado

com antigeno X

Llnhagem mutante de

Mistura de células de baco, mieloma: incapaz de
crescer em meio de

incluindo algumas produtoras Fusao selecao HAT; néo
de anthOI'pOS antl'x produz ant|corpos

Mistura de células
fusionadas e o o
nao fusionadas

Selegao in wtro em meio HAT
|

Abbas, Lichtman, Pillai, 9a. Edi¢&o, 2019.



: Selecao in vitro em meio HAT

]
Somente células
fusionadas
(hibridomas) crescem

Triagem do sobrenadante de cada clone para
anticorpos anti-X e expansao dos clones positivos

Hibridomas
produtores
de anticorpo
monoclonal anti-X

Abbas, Lichtman, Pillai, 9a. Edi¢&o, 2019.



Anticorpos Monoclonais

Niels K. Jerne Géofges J.F. Kéhler Césér Milstein

Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physiology or Medicine 1984 was
awarded jointly to Niels K. Jerne, Georges J.F.
Kohler and César Milstein "for theories concerning
the specificity in development and control of the
immune system and the discovery of the principle
for production of monoclonal antibodies."

https://www.nobelprize.org/prizes/medicine/1984/summary/
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Current Opinion in Pharmacology




Anticorpos Monoclonais — Usos Clinicos

Anticorpos disponiveis para terapia em 2003:

Box 5 Monoclonal antibodies approved by the US Food and Drug Administration

Product

Muronomab-CD3
(Orthoclone OKT3)
Abciximac (ReoPra)

Daclizumab (Zenapax)

Rituximab (Rituxan)
Basiliximab (Simulect)

Palivizumab (Synagis)

Infliximab {Remicade)

Trastuxumab (Herceptin)

Gemtuzumab ozogamicin
{Mylotarg)

Alemzutumab (Campath TH)

|britumomab tiuxetan (Zevalin)

Type

Mouse

Chimeric

Humanized

Chimeric
Chimeric

Humanized

Chimeric

Humanized

Humanized,
toxin-linked

Humanized

Chimeric,
radionuclide-linked

Target of action

CD3 antigen on T cells

Glycoproteins llb and |lla
on activated lymphocytes

CD25 (IL-2Ra, Tac)
on activated lymphocytes

CD20 on B lymphocytes

CD25 (IL-2Rw)
on activated lymphocytes

F protein on respiratory
syncytial virus

TNF-a

HER2 oncoprotein
CD33 on leukemic blasts

CD52 on B, T and NK cells
and monocytes

CD20 on B lymphocytes

MATURE MEDICINE = VOLUME S = NUMBER 3 = BMARCH 2003

Condition

Transplant allograft rejection

Cardiovascular disease
Transplant allograft rejection

Non-Hodgkin lymphoma
Transplant allograft rejection

Respiratory syncytial virus

Rheumatoid arthritis,
Crohn disease
Metastatic breast cancer

Acute myelogenous leukemia

Chronic lymphocytic leukemia

MNon-Hodgkin lymphoma

Approved
1986

1994
1997

1997
1998

1998

1998

1998
2000

2001

2002




Anticorpos Monoclonais — Usos Clinicos

Anticorpos disponiveis para terapia em 2017:

International Year of
Non- first EU 225 0l
Trade name . Company Target Type first FDA Cell line Therapeutic indication(s)
proprietary EMA aooroval
Name (INN) approval PP
Arthritis; juvenile rheumatoid arthritis;
Amijevita® Adalimumab Amgen TNEa Human 2017 2016 CHO psonat!c arthrmsy; rhgumatgld colitis;
Europe IgG1 ulcerative Crohn’s disease;
psoriasis; spondylitis; ankylosing
C. difficile Human
S S monoclonal
Zinplava™ Bezlotoxumab & Dohme . o 2017 2016 CHO Enterocolitis; pseudomembranous
e toxin B antitoxin
Limited .
antibody
Merck Sharp Human Not Metastatic Merkel cell
Bavencio® Avelumab & Dohme PD-L1 2017 CHO .
g lgG1/k approved carcinoma
Limited
Regeneron Human Not
Dupixent® Dupilumab PharmaceutilL-4Ra 2017 CHO Asthma; dermatitis
lgG4 approved
cals Inc
. Astrazeneca Human Not . . .
Imfinzi® Durvalumab PD-L1 2017 CHO Metastatic urothelial carcinoma
UK IgG1/k approved
Ocrevus™ Ocrelizumab CEiiEeT CD20 R 2017 CHO Multiple sclerosis
(Roche) IgG1k approved
Valeant
silig Brodalumab | narmaceutiy jop,  Human Not 2017 cHO  Psoriasis
cals IgG2/k approved
international
e Human
Cingair™ Reslizumab PharmaceutilL-5 2016 2016 NSO Asthma
L IgG4/k
cals Limited
I Human
Lartruvo Olaratumab Eli Lilly PDGFR-a lgG1 2016 2016 CHO Sarcoma
Darzalex® Daratumumab \(J\a_mssen- CD38 e 2016 2015 CHO Multiple myeloma
“Mlaa laGG1/k

Jasn-onnadelayl-1oj-epj-pue-ewa-ayl-Ag-paroidde-saipognue-jeuojdouow/sianpoid/Bio:dinoe: mmmy//:dny



Table 2: Some characteristics of the therapeutic Mab approved by FDA in 2020

Drug name Indications and usage Warnings and precautions Mechanism of action

TEPEZZ Thyroid eye disease IBD worsening; hyperglycemia IGF-1R block

VYEPTI Migraine Hypersensitivity CGRP block

SARCLISA Multiple myeloma Neutropenia; SPM Anti-CD38, ADCC, CDC,

TRODELVY mTNBC Hypersensitivity, neutropenia Anti-Trop-2; SN-38; ADC

DARZALEX FASPRO Multiple myeloma Hypersensitivity, Neutropenia  Anti-CD38, ADCC, CDC,

UPLIZNA NMOSD (AQP4+) Immune compromise Anti-CD19

PHESGO Breast cancer (HER2+)  Neutropenia Anti-HER2; increases permeability

BLENREP Multiple Myeloma Thrombocytopenia Anti-BCMA; microtubule inhibitor;

ADC

ENSPRYNG NMOSD (AQP4+) Elevated liver enzymes Anti-IL6 receptor

INMAZEB Zaire ebolavirus Hypersensitivity Zaire ebolavirus glycoprotein
infection.

DANYELZA Neuroblastoma Neurotoxicity; Hypertension Anti-glycolipid GD2, CDC, ADCC

MARGENZA Breast cancer Left ventricular dysfunction Anti-HER2, ADCC

RIABNI NHL, CLL, GPA, MPA IRR; TLS; PML Anti-CD20, ADCC, CDC

IBD: Inflammatory bowel disease, IGF-1R: Insulin-like growth factor 1 (IGF-1) receptor, CGRP: Calcitonin gene-related peptide,

SPM: Second primary malignancies, ADCC: Antibody-dependent cell-mediated cytotoxicity, CDC: Complement-dependent cytotoxicity,
ADCP: Antibody-dependent cellular phagocytosis, mTNBC: Metastatic triple-negative breast cancer, SN-38: Topoisomerase | inhibitor,
ADC: Antibody drug conjugate, NMOSD: Neuromyelitis optica spectrum disorder, AQP4+: Anti-aquaporin-4 antibody positive, NHL: Non-
Hodgkin's lymphoma, CLL: Chronic lymphocytic leukemia, GPA: Granulomatosis with polyangiitis (Wegener’s granulomatosis), MPA:
Microscopic polyangiitis, IRR: Infusion-related reaction, TLS: Tumor lysis syndrome, PML: Progressive multifocal leukoencephalopathy

Cai, Clin. Res. Immunol. 4(1):1-2, 2021.



Table 1. Monoclonal antibodies for the treatment of myeloid leukaemia

Monoclonal
antibody

Gemtuzumab
ozogamicin
(Myelotarg™,
hP67.6)

Lintuzumab
(HuM195, SGN-33)

Anti-CD44 (A3D8)

Anti-CD45 (BCS,
YTH 24.5,
YAMEL568)

Anti-CD66
(BW250/183)

Anti-CD123
(26292(Fv)-PE38-
KDEL)

Target
antigen

CD33

CD33

Adhesion
glycoprotein

Leukocyte
protein tyrosine
phosphatase

CEA family
granulocyte
antigen

CD123 (IL-3Ra)

Isotype

Humanised 1gG4-
y1-calicheamicin
immunotoxin

Humanised 1gG1
Murine 1gG1

Radiolabelled ™|
murine IgG1; *™Tc
murine IgG2b; """In rat
lgG2a-imaging/
biodistribution

Radiolabelled '®®Re %Y
murine IgG1

Murine anti-CD123-Fv-
Pseudomonas exotoxin A
immunotoxin

Approval and
indication

FDA approved; AML

Phase Ill; AML

Preclinical
development; AML

Phase I-1I; AML,
allogeneic stem cell
transplantation,
imaging

Phase I-1l; AML,
allogeneic stem cell
transplantation

Preclinical
development; AML

Abbreviations: AML, acute myeloid leukaemia; CEA, carcinoembryonic antigen; FDA, Food and Drug
Administration; |, iodine; IL-3R«, interleukin-3 receptor-«; In, indium; Re, rhenium; Tc, technetium; Y, yttrium.

expert reviews

http://www.expertreviews.org/ in molecular medicine

Antibody-based therapy of leukaemia

Accession information: doi:10.1017/51462399409001215; Vol. 11; e29; September 2009
© Cambridge University Press 2009




Table 2. Monoclonal antibodies for the treatment of B cell leukaemia

Monoclonal antibody

XmAb 5574

Rituximab (Rituxan™,
MabThera™, C2B8)

Ofatumumab
(HuMax-CD20™)

QOcrelizumab

Veltuzumab
(IMMUNO-106, hA20)

Epratuzumab (hLL2)
Inotuzumab ozogamicin
(CMC-544, G5/44)
BL22, HA22

Lumiliximab

Target
antigen

CD19

CD20

Isotype

Humanised and Fc
enhanced mouse IgG1
Humanised mouse IgG1

Fully human IgG1

Humanised IgG1

Humanised and
enhanced IgG2a

Humanised IgG1

Humanised IgG4-N-
acetyl-y,-calicheamicin

Murine 1gG; Fv(RFB4)-
Pseudomonas exotoxin
A immunotoxin

Cynomolgus macaque—

Approval and
indication
Preclinical
development

FDA approved;
follicular and diffuse
large B cell NHL

Phase I-II; follicular
B cell NHL

Phase I; follicular B
cell NHL

Phase [; follicular B
cell NHL and CLL

Phase I-II; follicular
B cell NHL

Preclinical
development

Phase I-Il; HCL and
B cell CLL

Phase [-I1-lI; CLL

104, 106

111, 113

human 1gG1
Alemtuzumab CD52 Humanised rat IgG2b FDA approved; B cell 115, 119
(Campath™, CLL
MabCampath™,
Campath-1H)

Abbreviations: CLL, chronic lymphocytic leukaemia; FDA, Food and Drug Administration; HCL, hairy cell
leukaemia; NHL, non-Hodgkin’s lymphoma.

expert reviews

http://www.expertreviews.org/ in molecular medicine

Antibody-based therapy of leukaemia

Accession information: doi:10.1017/51462399409001215; Vol. 11; e29; September 2009
© Cambridge University Press 2009




. N
Anticorpos Monoclonais Aprovados

Table 3. Monoclonal antibodies for treatment of T cell lymphoid leukaemia
Monoclonal Target Isotype Approval and Refs
antibody antigen indication
Siplizumab CcD2 Human IgG1 Phase |-II; CD2" Tcell 150, 153
(MEDI-507) leukaemia or lymphoma
Muromonab-CD3 CcD3 Murine IgG2a FDA approved; renal 159
(Orthoclone™, allograft rejection
OKT3)

Zanolimumab CD4 Human IgG1 Phase IlI-Ill; CTCL/ 163
(HuMax-CD4™) Sézary syndrome, T cell
lymphoma

Daclizumab CD25 (IL-2Rw) Humanised IgG2a Phase I-II; HTLV-1- 172,
(Zenapax™) associated ATL 174,182
LMB-2 CD25 (IL-2Rw) Murine anti-Tac(Fv)— Phase I-II; CD25" 183, 184

Pseudomonas exotoxin lymphoproliferative

A immunotoxin malignancy
Mik-1 CcD122 Humanised IgG1 Phase |; T-LGL leukaemia 193

(IL-2RAL-2Rp)

Abbreviations: ATL, adult T cell leukaemia; CTCL, cutaneous T cell lymphoma; FDA, Food and Drug
Administration; HTLV-1, human T cell lymphotrophic virus type-1; T-LGL, T cell large granular lymphocyte
leukaemia.

expert reviews

http://www.expertreviews.org/ in molecular medicine

Antibody-based therapy of leukaemia

Accession information: doi:10.1017/S51462399409001215; Vol. 11; e29; September 2009
© Cambridge University Press 2009



complement
activation

phagocytosis by
macrophage

A CD20

Rituximab

/aZoptosis

: Fcy Receptor

MAC membrane attack complex

Salles et al., Advances in Therapy, 34(10):2232-2273, 2017.
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A Inducao de resposta imune antitumoral no linfonodo
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TCR CélulaT
: CcD8+ ——<_ %)
Célula e
dendritica % S—p B7 CD28 i
lﬁiﬂ-/\"‘ CTLA-4
CcD28 K

Anti-CTLA-4_=
- : s : . g CTL condicionado
Sem coestimulagao Coestimulagao com capacidade ‘
de destruir células tumorais )

B Killing CTL-mediado de células tumorais - - - - - -~ -~~~ -~~~ — - -~~~ — -

Peptideo tumoral-MHC
TCR

Célula SR> Sn—

tumoral CTL :
inibido ‘\’ﬁ. (
¥ PD-1
PD-L1 DAL J\ (Célula tumoral morta)
Anti-PD-L1 Anti-PD-1 4

Abbas, Lichtman, Pillai, 9a. Edi¢ao, 2019.



Targeted Therapy for Melanoma

80

60

Overall survival (%)

20

—— Cohort A
---- CohortB

Number at risk
CohortA 51 49 43
CohortB 21 19 13

Widespread mets on PET After PLX4032

38 33 28
110 10

—T T 1 T T 1T 1T T T T T T T T T T T T T T
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Time after start of treatment (months)

T T T T T 1
27 28 29 30 31 32

27 23 21 18 18 15 14 13 13 13 12 12 11 11 11 11 11 11 10 7 4 2 2 2 2 1 0
8 7 6 5 5 5 4 4 4 4 4 4 4 4 3 3 3 2 1 0 0 0 0 0 0O

Margolin et al., The Lancet Oncology, 13(5):459-465, 2012.
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Anvisa aprova imunoterapia da MSD para melanoma

blicado em 05/710/72016
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https://www.hospitalsiriolibanes.org.br/imprensa/noticias/Paginas/Anvisa-
aprova-imunoterapia-da-MSD-para-melanoma.aspx

ANVISA aprova nova imunoterapia para o tratamento de
cancer de pulmao

A nova indicag¥o do uso de pembrolizumabe (Keytruda) tem como base os resultados do estudo KEYNOTE-010 que
reduziu em 29% o risco de morte por qualquer causa nesta populagdo quando comparado a quimioterapia padréo.

nttp://www.vilhenasilva.com.br/noticia/anvisa-aprova-nova-imunoterapia-para-o-
ratamento-de-c-ncer-de-pulm-o-

Nobel Prize in Physiology or
Medicine 2018

James P. Allison Tasuku Honjo

Prize share: 1/2 Prize share: 1/2

https://www.nobelprize.org/prizes/medicine/2018/summary/



Imunobiologicos: a nova fronteira

L‘f

TOP Pharma Drugs . /"~

By Sales in 2020 > &)

In Billions of US Dollars (brutinib) 14.4
) KEYTRUDA
9,::,;.;;;xarelfo Fa (pembrolizumab)
» rivaroxaban R{gﬂgﬁ!j !} ﬂf-} g)d

@ BIKTARVY"

&) ) Stelara
OPDIVO.

(nivolumab)

DUPIXENT )
(dupilumab)
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Terapia Baseada em Imunofoxina
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Immunotoxin targeting in leukaemia
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Vacinar com célula
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Celulas dendriticas pulsadas
com antigenos tumorais

L
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Ativacao de células T
tumor-especificas e killing
de células tumorais

Abbas, Lichtman, Pillai, 9a. Edi¢&o, 2019.



Terapias com Células Dendriticas
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2011 Nobel Laureate Ralph Steinman
Explains Discovery of Cells Used for
Cancer Treatment | Video]

Announced as a prize winner just after his death from pancreatic cancer,
Steinman conducted research on dendritic cells that formed the
foundation of his own personalized therapies

By Katherine Harmon | December 20, 20117 1

Ralph M. Steinman
1943-2011

http://www.scientificamerican.com/article.cfm?id=steinman-nobel-laureate-
explains-discovery-dendritic-cells



Terapia de Célula T com Receptor Antigénico Quimérico
(chimeric antigen receptors - CARs)

« Terapia adotiva usando células T do
préprio paciente transfectadas para
expressar receptores antigénicos
guimericos (CARs, do inglés
“chimeric antigen receptors”)

 Os CARs - receptores produzidos por
engenharia genética, com sitios de
ligacdo antigeno tumoral especificos
codificados por genes variaveis de
imunoglobulina (Ig) recombinante e
caudas citoplasméticas contendo
dominios de sinalizacao tanto do TCR
como dos receptores de

coestimulacao.
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Abbas, Lichtman, Pillai, 9a. Edi¢ao, 2019.
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