Imunoterapia

“We may one day be able to use immunotherapy to artificially
induce equilibrium and convert cancer into a chronic but

controllable disease.”

Mark J. Smyth, Ph.D., professor of the Cancer Immunology Program at the Peter McCallum
Cancer Centre in Melbourne, Australia



Introducao e Contexto Historico

 Dr William Coley - “Father

of Immuno-therapy,” —
1891

Pacientes com diagnostico de sarcoma que desenvolveram erisipela

causada por Streptococcus pyogenes

Poderia uma infeccao produzida intencionalmente estimular o sistema

imunoldgico para tratar o cancer?

“Toxina mista de Coley”: ele injetou bactérias nesses tumores e observou
que esses sarcomas retrocederam, pois isso causou uma resposta imune
levando a remissao completa e duravel para pacientes com varias doencas

malignas, incluindo sarcoma, linfoma e cancer testicular. ‘

Abbott, M., & Ustoyev, Y. (2019, October). Cancer and the immune system: the history and background of
immunotherapy. In Seminars in oncology nursing (Vol. 35, No. 5, p. 150923). WB Saunders.

Ginex, P. K., Brassil, K., & Ely, B. (2017). Immunotherapy: Exploring the state of the science. Clinical
iournal of oncoloav nursina. 21.



Introducao e Contexto Histérico

HOW DID THEY MAKE DIPHTHERIA ANTITOXIN ?

| | * Emil von Behring e Shibasaburo
SCIENTISTS LEARNED TO HARNESS THE IMMUNE SYSTEMS of some animals to produce antitoxin serums

to use as medicines. Diphtheria antitoxin was one of these medicines. Doctors used diphtheria antitoxin

‘to treat and prevent diphtheria, an often deadly childhood disease. Klta SatO, em 18901 d esco b ri ram q ue a

injecao de toxina diftérica em animais

@ Scientists grow @ Next, researchers inject @ Scientists collect @ Then, researchers
diphtheria-causing horses with the diphtheria blood from the purify the antitoxin
bacteria in the laboratory toxin. As an immune response, horses and separate serum for use as a p rod uz um SOro conten d (@) uma
and harvest its toxin. the animals’ blood produces out the antitoxin medicine for people.

diphtheria antitoxin. rich serum.

antitoxina que fornece imunidade

toxin

antidifteria passiva as pessoas.

antitoxin
medicine

antitoxin in the

bloodstream
Emil Adolf von Behring .

The Nobel Prize in Physiology or Medicine 1901

diphtheria- J
causing
bacteria

https://www.nobelprize.org/prizes/medicine/1901/behring/biographical/



Imunoterapias

A imunoterapia é definida como o uso de
materiais para aumentar e/ou restabelecer a
capacidade do sistema imunolégico de prevenir
e combater a doenca.

* Cada imunoterapia visa melhorar a funcdao imunoldgica e difere por varios mecanismos de acao pelos quais
sao categorizadas.

> Ativas x Passivas

e Ativas : A imunoterapia ativa € a estimulacao direta de uma resposta imunoldgica, memoria imunolégica e
resposta duradoura. As vacinas sao um exemplo de imunoterapias ativas.

* Passivas: As imunoterapias passivas, que incluem anticorpos monoclonais, produzem respostas especific
mas geralmente de curta duracao, que, portanto, requerem a administracao regular desses tratamentos.

Abbott, M., & Ustoyev, Y. (2019, October). Cancer and the immune system: the history and background of
immunotherapy. In Seminars in oncology nursing (Vol. 35, No. 5, p. 150923). WB Saunders.



https://butantan.gov.br/noticias/instituto-butantan-inicia-ensaios-clinicos-do-soro-
anti-covid

Primeiro paciente recebe soro anti-
Covid desenvolvido pelo Butantan

Material, produzido a partir do plasma de cavalos, ndo substitui a vacina, mas € uma possibilidade
de tratamento para diagnosticados com a doenca. Testes foram autorizados pela Anvisa no inicio
de maio.

Por Amanda Luder, GloboNews — Sao Paulo
16/11/2021 14h32 - Atualizado ha 2 semanas

https://g1.globo.com/sp/sao-paulo/noticia/2021/11/16/primeiro-paciente-recebe-soro-anti-covid-desenvolvido-
pelo-butantan.ghtml

Como um dos maiores produtores de soros
da América Latina, o Butantan atua na
producao de 13 tipos de soros, entre
antiofidicos (contra veneno de cobra),
antiescorpionico (escorpido),
antiaracnidico (aranhas e escorpido),
antilonbmico (lagarta), antidiftérico
(difteria), antitetanico (tétano),
antibotulinico (botulismo) e antirrabico

(raiva), além de versdes combinadas.

https://www.youtube.com/watch?v=n0YA

n-FvgTl

Soro anti-Covid para pacientes

imunossuprimidos.


https://www.youtube.com/watch?v=n0YAn-FvgTI

Anticorpos Monoclonais

Técnica de Eletroforese:
Separacao em meio liquido sob a influéncia

de um campo elétrico. Regidao Fab —

. egido de ligagdo
ao antigeno

. Regiao Fc -
funcao efetora,
cadeia pesada

Nas separacoes
eletroforéticas de
I soro ou plasma, a
maioria dos
anticorpos é

Posi¢ao do soro antes da eletroforese

I I I -‘ encohtrada no ’ | Os anticorpos sdo
terceiro grupo mais sintetizados pela linhagem
Posigéo do soro apos a eletroforgse 101 1 3 . ;.
l o P rapido de migracao de linfécitos B
Glébulina \ das
8|0bU|'r.135; * Anticorpos ligados a
@ bumlna YAfa  BWa [ Gam @ denommadc? membrana na superficie
gamaglobulinas de linfocitos B
te.. * Anticorpos secretados

-+

https://www.fcav.unesp.br/Home/departamentos/patologia/HELIOJOSEMONTASSIER/aula-pratica-6--
imunoeletroforese.pdf




Anticorpos Monoclonais

Células isoladas do @
bago de camun- " Antigeno X

dongo imunizado
~com antigeno X

E !E fYnhagem mutante de

Mistura de células de bago mieloma: incapaz de

crescer em meio de
incluindo algumas produtoras Fusao selegdo HAT; néo

de antlcorpos anti-X produz anticorpos

M:stura de células
fusionadas e o o
nao fusmnadas

) Selegao in wtro 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

Nature Vol. 256 August 7 1975

Continuous cultures of fused cells
secreting antibody of predefined specificity
Tue i of predefined specific antibodies by means of

permanent tissue culture cell lines is of general interest. There
are at present a considerable number of permanent cultures of
myeloma cells** and scrmmu procedures have bun used to

495

The protein secreted (MOPC 21) is an 1gG1 (x) which has been
fully sequenced’-*. Equal numbers of cells from each parental
line were fused using inactivated Sendai virus* and samples
contining 2x 10° cells were grown in selective medium in
separate dishes. Four out of ten dishes showed growth in
selective medium and these were taken as independent hybrid
fines, probably derived from single fusion events. The karyotype
of the hybrid cells after § months in culture was just under the
sum of the two parental lines (Table 1). Figure 1 shows the

ic focusing® (IEF) pattern of the secreted products of

revcal anlibody activity in some of them. This, h LIS
fi v sourge of lonal antibodies of predefined
:pecifu:hy We describe here the derivation of a number of
tissue culture cell lines which secrete anti-sheep red blood
cell (SRBC) antibodies. The cell lines are made by fusion of a
mouse myeloma and mouse sp)uan cells from an immunised
donor. To und: d the and i of the
g chains from the pareatal lines, fusion experiments between
two known mouse myeloma lines were carried out.
Each immunoglobulin chain results from the integrated
expression of one of several ¥V and C genes coding respectively

different lines. The hybeid cells (samples ¢4 in Fig. 1) give a
much more complex pattern than either parent (o and b) or a
mixture of the parental lines (m). The important feature of the
new pattern is the presence of extra bands (Fig. I, arrows).
These new bands, however, do not seem to be the result of
differences in primary structure; this is indicated by the IEF
pattern of the products after reduction to separate the heavy
and light chains (Fig. 18). The IEF pattern of chains of the
hybrid clones (Fig. 18, g) is equivalenl to the sum of the IEF
pattern (a and b) of chains of the parental clones with no

for its variable and constant sections, Each cell only
one of the two possible alleles (allclic exclusion; reviewed in
rel. 3). When two antibody-producing celis are fused, the
prodh of both p I lines are d**, and although
the light and heavy chains of both parental lines are randomly
Joined, no evidence of scrambling of ¥V and C sections js

& of extra prod We de that, as p
shown with interspecies hybndx‘ 5 new lg molecules ue
produced as a result of mixed association between heavy and
light chains from the two parents. This process is intracellular
as a mixed cell population does not give rise to such hybrid
molecules (compare m and g, Fig, 1.4). The individual cells must
fore be able to express both isotypes. This result shows

observed*. These results, obtained in an b logous system
involving cells of rat and mouse origin, have now been con-
firmed by fusing two myeloma cells of the same mouse strain,

Chulns
H(P1 l

H(P3

L(P3)

a b cd e m/f myg b

and provide the background for the derivation und under-
di of antibody-secreting hybrid lines in which one of
the purental cells is an untibody-producing spleen cell
Two myeloma cell lines of BALB/C origin were used, Il Byl
Is resistant 1o Sbromo-2"-deoxyutidine', does not grow in
selective medium (HAT, ref. 6) and secrotes & mycloma prolein,
Adj PCS, which Is an IgG2A (x), (ref, 1). Synthesis is not
bakinced und free light chains are also secreted. The second
cell line, P3-XO3AgS, prepured from PY cells?, is resistunt 1o
20 pg ml -t Keazaguanine and does not grow in HAT medi

that in hybeid cells the expeession of one isotype and idiotype
does not exclude the expression of another: both heavy chain

- - -
Fig. 1 Aulmndlmph of labelled compo-
nents secreted by the tal and hybrid c:ll

lines analysed by IEF before (4) and after
reduction (8). Cells were incubated in the
presence of “( “lysine'' and the supernatant

appleed on pol, rglmmh slabs. A, pH range
60 (l»ﬂum) lo L) ug) in4 M urea, 8, pH
.. range 5.0 (bottom) to 9.0 (1op) in 6 M uren.

the supernatant was incubated for 20 min at
37°C in the F"m' ofd M uyrea, 15 M

rhos-
Pl r' .' phate pH §.0 before bes lied 10 the right
L(P1) slab. gupﬂnlll:!‘: flunn.mnwo«l ;:I‘\Chl

inia, PIBul; b, PR-X67AgE; and m, mixture
of cqual number of PIBul and PI- XG'I &8
cells. from two
ukmal—ft)hml lines are shown: ¢ L lmu
subclones from Hy-3. ¢ and A, two subclone:
from Hy-B. Fusion was carried out** u-m
10 celly of cach parcnial line and 4,
hwnagl::lmnon units (nactivaled Sendal
' 1 « wlm\' (5 k':‘ C:II; were divided |n|;x ten
— equal samples and grown separate
- o == selective medivm (HAT medium, re
Medium was cM:g‘d every V d ﬁuoen-lul
hybrid lines were obtained in four of the cule
tures, and all gave smilar IEF patterns. Ily B
and Hy-3 were further cloned in soft agar*t
L, Light; H, heavy

a h b g a

Notypes (vl und y28) and both ¥, and both V. regions
(Whotypes) are expressed. There ure no allotypic markers for
the €' region 1o provide direct prool’ for the expression of both
parental € regions. But this is indicated by the phenotypic
link between the ¥ and € regions

Figure | A4 shows that clones decived from different hybridi-
sition experiments and from subclones of one line are indistin-
guishable. This has ubo been observed in other experiments
(data not shown), Vumnu were, however, (uund in 4 survey of
100 subeh The » often J with changes

©1075 Nature Publishing Group

The Nobel Prize in Physiology or Medicine 1984

F

Fig. 1. A port trait of César
Milstein.

Fig. 2. A port trait of Georges Kohler.

Ribatti, D. (2014). From the discovery of monoclonal
antibodies to their therapeutic application: An historical
reappraisal. Immunology letters, 161(1), 96-99.



Anticorpos Monoclonais

Monoclonal antibodies approved for the treatment of
transplant rejection and auto-immune diseases.

Transplant Rejection
Sr. No Mame Target Tvpe Use Year
1 < Mummonab > Dy Murine Acute graft versus host disease 1992
2 Basiliximab -2 “’“’P_“:’ 4RO | Chimeric Prophylaxis of renal tmnsplant rjection 1998
s

MARB* with their targets: Cedel mmab { CD4), Gavilimomab (CDIAT), ITnolimomab (CD25), Odulimomab (CD1 1a), Siplizmab (C02), Teneliximab { CD440), Zolimomabar i
(CDE).
Abbreviations used: CTx Clister of Differentiation, TL: Tntereukin.

Auvwimmune Disease (Skin, GIT, Bone & Joint, CNS & Nerve)

Rheumatoid arthritis (RA), Psoriatic arthritis (PA), Ankylosing
1 TMF alpha Chimeric spondylitis (AS), Uleerative colitis (UC), Crohn’s disease (CD), 1998

Plaque psoriasis
2 Adalimumab TMF alpha Human RA, PA, AS, CD, UC 2002
3 Ustekinumah IL-12 & 23 Human Plaque Psoriasis, PA, CD 2009
4 Secukinumab IL-17A Human Psoriasis, PA, AS 2015
5 Brodalumab IL-17 Human Plaque Psoriasis, PA 2016
f Efalizumab LFA-1({CD11a) Humamnized Plague Psoriasis 2003
7 Vedolizumah Integrin alpha 4 beta 7 Humanized CD, UC 2014

Cryoporin associated periodic syndrome, TNF receptor associated
8 Canakinumab IL-1 beta Human periodic syndrome, Hyperimmunoglobulin D syndrome, Familial | 2009
mediterranean syndrome

Osteopomsis, Aromatase inhibitor induced bone loss, Androgen
9 Denosumab RANKL Human deprivation induced bone loss, Giant cell tumor, Hypercaleemia of | 2009
malignancy, Skeletal related events (Bone fracture & pain)

10 Golimumah TNF alpha Human RA,PA,AS, UC 2000
i Tocilizumab IL-6 receptor Human RA 2010
12 | CertolizumabPegol TNF alpha Humanized cD 2008
13 Belimumab BAFF Human Systemic Lupus Ervthrematous (SLE) 2011
14 Ixckizumab L-174A Humanized Psoriasis 2016
15 Rituximah co20 Chimeric | [ CLL NHL, Wegner's granulomatosis, microscopic polyangi- | 5,

tis Singh, S., Tank, N. K., Dwiwedi, P., Charan, J.,

6 Daclisumah IL-2 receptor subwnit | Makighsselerosis (MS) 1097 Kaur, R., Sidhu: P.,_& Chugh_, V. K. (2018).
Chus Monoclonal antibodies: a review. Current
17 Alemiuz umab CDs2 Humanized MS, CLL 2001 clinical pharmacology, 13(2), 85-99.

18 Natalizumah Alpha 4 subunit Humanized MS,.CD 2004




Anticorpos Monoclonais

Monoclonal antibodies approved for the treatment of

malignancy.
Malignancy
1 Trastuzmah HER-2 protein Humanized Breast cancer, (Gastric cancer 1908
2 Trastuzumab Emtansine HER-Ynen Humanized Breast cancer, (astric cancer 2013
3 Ibritumomab titm etan CD20 Murine Maon hodgkin lymphoma (MHL) 2002
4 Tositumomah CID 20 Murnne MWHL 2003
5 Cenramahb EGFR inhibitor Chirmeric Colomectal carcinoma, Head & neck cancer 204
] Panitumummab ECGFR inhibitor Human Colorectal carcinoma 2007
7 [ murt i ab G2 gangloside Chimeric Meuroblatoma (in children) 2015
8 @ CTLA4 Human Malignant melmoma 2011
9 Mecitumumab EGFR imhibitor Human Mon small cell lung cancer (NSCLC) 2015
10 Rammucirurnab VEGFH I antagomnist Human MSCLC, Gastric cancer, Colorectal cancer 2014
11 Daratumumab CD3g Human Multiple myel orma 2015
12 Programmed cell death-1 protein |  Human Mcmgﬁhﬁ:ﬂj "{_::;:T;::hz::m e T
13 Pembrolizumab Programmed cell death-1 protein Humamzed Melanoma, NSCLC, Head & neck squamous ccll carcmoma 2014
14 | CGemtuwmumab Ozogamicin CDa3 Humanized Acute myeloid leukemia (AML) 2000
15 Ofaturmumahb o0 Human Chromic lymphocy tic leukemia (CLL) 2000
16 Brentwd mab vedotin D 30 Chimeric Hodgkin lymphoma, Systemic anaplastic large cell lymphoma 20m
17 Obimumzumahb L et Humanized Chronic myeloid leukemia, Follicular lymphoma 2013
18 Blinatumamab oo Bispecific | TLCUCRL iﬂ?ﬁfﬁg:ﬁ&;ﬁ?” Beell 1 5014
19 Elotuzumahb SLAMEFT Humanized Multiple myel oma 2015
20 (Maraturmahb PIGF Ralpha Human Soft tissue sarcoma 2016
21 Perzumahb HER-2 protein Humanized Metastatic breast cancer, Meoaduvant treatment of breast cancer | 2012
e e e
23 Avelumab Programmed death ligand 1 Human Metastatic Merkle cell cancinoma 2017

Murine hypervariable
Low region /
Murine variable /

@ regions
§
g / Fully Human
:g Humanized

g Human framework and

§ e constant region

H Human constant region
E Chimeric

M Mouse
High B Human
Murine

Murine part 100% 30% 10% 0%

Generic Suffix omab iximab zumab umab

Fig. (1). Humanization of monoclonal antibodies.

Singh, S., Tank, N. K., Dwiwedi,
P., Charan, J., Kaur, R., Sidhu, P.,
& Chugh, V. K. (2018).
Monoclonal antibodies: a

review. Current clinical
pharmacology, 13(2), 85-99.




Rituximab — Mecanismos de acao

complement
O activation
phagocytosis by
macrophage

natural killer
cell

A CD20

I Rituximab

: Fcy Receptor

/aZoptosis

Salles, G., Barrett, M., Foa, R.,
Maurer, J., O’Brien, S., Valente, N.,
... & Maloney, D. G. (2017).
Rituximab in B-cell hematologic
MAC membrane attaCk Complex malignancies: a review of 20 years
of clinical experience. Advances in
therapy, 34(10), 2232-2273.




Anticorpos aprovados em 2020

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 yroid eve disease>  IBD worsening; hyperglycemia  IGF-1R block

VYEPTI Migraine Hypersensitivity CGRP block

SARCLISA <ultiple 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 Qeast cancer (HEMDNeutropenia Anti-HERZ2; 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 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 HH. Therapeutic Monoclonal Antibodies Approved by FDA in 2020. Clin Res Immunol 2021;4(1):1-2.

V %



Anticorpos inibidores dos pontos de controle

CTLA-4 - Cytotoxic T Lymphocyte Associated Protein 4

Ipilimumab CTLA4
; ‘

Inhibition by CTLA-4:
competition for B7

Antigen-
presenting cell

CTLA-4

I

Inhibition by CTLA-4:
signaling block
=

YERVOY~

% ‘ | , (pimumab)
! MEDICATION

Abbas, Lichtman, Pillai, 9a. Edig&o, 2019.




Anticorpos inibidores dos pontos de controle

IMPILIMUMAB (ANTI-CTLA-4)

Targeted Therapy for Melanoma

Widespread mets on PET

After PLX4032

—— CohortA
---- Cohort B

Overall survival (%)

20

0

T 1 T T T T T T 1 T T T 1 1 T Ll T T T T T T T T 1
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3
Time after start of treatment (months)
Number at risk

CohortA 51 49 43 38 33 28 27 23 21 18 18 15 14 13 13 13 12 12

1 1 11 11 11 11 10 7 4 2 0
CohortB 21 19 13 11 10 10 8 7 6 5 5 5 4 4

2 2 2 1
4 4 4 4 4 4 3 3 3 2 1 0 0 O O O O O O

THE LANCET
Oncology

Margolin, K., Ernstoff, M. S., Hamid, O., Lawrence, D., McDermott, D., Puzanov, I., ... & Hodi, F. S.

(2012). Ipilimumab in patients with melanoma and brain metastases: an open-label, phase 2 trial. The
lancet oncology, 13(5), 459-465.



Anticorpos inibidores dos pontos de controle

Morte celular programada 1 / ligante de morte celular programada 1 (PD1 / PDL1)

Cancer Cell Activated “killer” T Cell

CD8* T cell
“ ! \ f James P. Allison Tasuku Honjo
Anti-PD 14y il
Anti-PDLI PDL1-PD1 The Nobel Prize in
DL Physiology or Medicine 2018
Cancer Cell Activated “killer” T Cell por sua descoberta da

MHC class [

FIGURE 1 | Mechanism of PD1/PDL1 blockade. The CD8™" T cell activates
upon recognizing the tumor antigen presented on MHC class | and releases
IFN-y to bind to IFN-y receptor, and consequently induces the expression of
PDL1 on tumor cells. PDL1 conjugates the elevated PD1 on T cell surface,
triggering inhibitory effect of PD1/PDL1 axis. Anti-PD1 or anti-PDL1 antibody
blocks the interaction of PD1 and PDL1, and abolishes the inhibition of CD8%
T cell thus enhancing the antitumor activity.

terapia do cancer pela
inibicdo da regulacao
- imunoldgica negativa
Lei, Q., Wang, D., Sun, K., Wang, L., & Zhang, Y. (2020). Resistance mechanisms of

anti-PD1/PDL1 therapy in solid tumors. Frontiers in Cell and Developmental Biology, 8.




Terapia com Citocinas

Medium-affinity
receptor
Low-affinity ‘IL-Z High-affinity

receptor receptor

] cytotoxicity IL-2

] survival

t cytotoxicity

Brasearia
Oc

@ Tregs

@ Central memory CD8+T cells Berraondo, P., Sanmamed, M. F., Ochoa, M. C., Etxeberria, I., Aznar, M. A., Pérez-
Gracia, J. L., ... & Melero, I. (2019). Cytokines in clinical cancer immunotherapy. British

Effector/effector journal of cancer, 120(1), 6-15.
memory CD8+T cells

@ NK cells

Sim, G. C., & Radvanyi, L. (2014). The IL-2 cytokine family in cancer immunotherapy. Cytokine & growth factor
reviews, 25(4), 377-390.

Fig. 1 Interleukin (IL)-2 receptors. IL-2 is recognised by three types
of receptor complex expressed on natural killer (NK) and T
lymphocytes.




Terapia com Células T

' Célula tumoral
i K ————
com leucemia

Linfécitos
isolados
do sangue

* Terapia adotiva usando células T expressando receptores

Antigeno
tumoral

antigénicos quiméricos (CARs, do inglés, chimeric antigen

, v Mecanismos
receptors) w)(v)  de Kiling
Expanség em cultura com , CAR
* Os CARs - receptores produzidos por engenharia genética, i i
,y . ~ ’, . com gene CAR
com sitios de ligacdao antigeno tumoral especificos
codificados por genes variaveis de imunoglobulina (lg)
recombinante e caudas citoplasmaticas contendo dominios
de sinalizacao tanto do TCR como dos receptores de
coestimulacao. Ativay \
¢ Célula T do paciente

Regressao
tumoral
T

FIGURA 18.11 Terapia de célula T com receptor antigénico
quimérico.
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Historia da Imunoterapia do Cancer

(1991 1994) Dosooberlado
Descricao de tigenos tumorais humanos
infiltrados ‘
imunes por

Virchow

~1863—1898

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