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Respostas Primaria e Secundaria

da Producao de Anticorpos

Antibody-secreting
cells in peripheral
lymphoid tissues

Low-level
antibody
production

Amount of antibody

Long-lived

Primary Secondary
antibody response antibody response
|
First Repeat
infection infection ,xlg(;
Antibody- 3-
"t 19G secreting 'Yl(
#$X cell e g _’w
IgM

Long-lived
plasma cells
in bone marrow

plasma cells Memory
" Naive B cell in bone marrow B cell B
0 7 =30 0 3 10 >30
Days after antigen exposure > Days after antigen exposure >
v v
[ Feature | Primary response | Secondary response

Time lag after
immunization

Usually 5-10 days

Usually 1-3 days

Peak response

Smaller

Larger

Antibody isotype

Usually IgM > 1gG

Relative increase in IgG and,
under certain situations, in

IgA or IgE
Antibody affinity Lower average affinity, Higher average affinity
more variable (affinity maturation)
Induced by All immunogens Only protein antigens

Required immunization

Relatively high doses of
antigens, optimally with

adjuvants (for protein antigens)

Low doses of antigens;
adjuvants may not
be necessary
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Mudanca (“switching”) de Isétipo ou Classe de Anticorpo
(Influéncia da Citocina Secretada por Thf)

Helper

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

—_—

Isotype
switching

IgG subclasses
o (IgG1, 1gG3) IgE IgA

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)




Neutralizacao de microbios e toxinas pelos anticorpos

Sem anticorpo [Com anticorpol

Receptor Micrébio  Infeccao da célula é_ Anticorpo bloqueia
de superficie pelo micrébio a ligagao do micrébio
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Opsonizacao mediada por Anticorpo e Receptores para Fc em
Fagocitos (FCR)

_ ~ Ligacao dos Sinais do
Opsonizagao || micrébios opsonizados | | receptor de Fagocitose m(?g:gbqos
do micrébio aos receptores Fc Fc ativam do micrébio inl er'dlgss
pela IgG do fagdcito (FcyRI) o fagécito ok
! ){L Anticorpo
| e Y
} T T
|
Fagdcito FcyRI
Receptor de Fc | Afinidade para Ig Distribui¢éo celular | Fungao
FcyRI (CD64) Alta (K,~ 10° M); liga-se | Macrofagos, neutréfilos; | Fagocitose;
a lgG1 e IgG3; pode-se também eosindfilos ativagao dos
ligar a IgG monomérica fagdcitos
FcyRIIA (CD32) | Baixa (K4 > 107 M) Macrofagos, neutréfilos; | Fagocitose; ativagao
eosindfilos, plaquetas celular (ineficiente)
FcyRIIB (CD32) | Baixa (K> 107 M) Linfécitos B Inibi¢ao por retroali-
mentagdo das células B
FcyRINA Baixa (K4 > 106 M) Células NK Citotoxicidade celular
dependente de
(CD16) anticorpo (ADCC)
FceRl Alta (K,~ 10-10M); Mastdcitos, basdfilos, Ativagao celular
liga-se a IgE monomérica | eosindfilos (degranulagao)




ADCC: “Antibody-Dependent Cellular Cytotoxicity”

« Cels NK: Receptores de baixa afinidade para Fc de IgG

Cross-linking of Fc
receptors signals the
NK cell to kill the target cell

Antibody binds antigens on Fc receptors on NK cells
the surface of target cells recognize bound antibody

Target cell dies
by apoptosis

FeyRIll

activated
}, 4 NK cell N

Target cell

Figure 9-34 Immunobiology, 6/e. (© Garland Science 2005)




A ativacao do complemento auxilia na Imunidade Humoral
e na eliminacao de patogenos extra-celulares

Opsonization and phagocytosis

—. ¢ —9

Microbe

e Recognition of bound C3b i
Binding of C3b (or C4b) Phagocytosis
to microbe (opsonization) PY Phagocyte C3b receptor of microbe

DCEla
cha ﬂ
Binding of C3b to microbe, Recruitment and Destruction
release of C3a; proteolysis activation of of microbes
of C5, releasing C5a leukocytes by C5a, C3a||by leukocytes

Microbe RN
ﬂ ﬁ ”" @ /":3
\.@- <«
‘- </
Formation of :
Binding of C3b to microbe, the membrane attack ?sn_wtl;:
activation of late components complex (MAC) ysisS O
of complement microbe
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Diferentes Isétipos Tém Diferentes Funcgdes

Antibody | Isotype-specific
Isotope effector functions

lgG Opsonization of antigens for phagocytosis
by macrophages and neutrophils

Activation of the classical pathway
of complement

Antibody-dependent cell-mediated
cytotoxicity mediated by natural killer cells

Neonatal immunity: transfer of maternal
antibody across the placenta and gut

Feedback inhibition of B cell activation

IgM Activation of the classical pathway of
complement

Antigen receptor of naive
B lymphocytes*

IgA Mucosal immunity: secretion of IgA into
the lumens of the gastrointestinal and
respiratory tracts

Activation of complement by the lectin
pathway or by the alternative pathway

IgE Mast cell degranulation (immediate
hypersensitivity reactions)

gD Antigen receptor of naive B lymphocytes*
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Ativacao de linfécitos T virgens e efetores pelo antigeno (peptideo + APCs)

Lymph node Site of infection

<" Dendritic Naive T
y « cell lymphocyte

/" Effector.
| T cells

Activated
B cells

Activation of
effector T cells at
site of infection;
Activation of naive T cells in lymph node, eradication of

development of effector cells microbe
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Fases da resposta de linfécitos T

Antigen Lymphocyte Clonal
recognition| | activation | | expansion

Effector

Differentiation functions

Activation of
=3 macrophages,
B cells, other

Effector cells

A

0'°'°’\Cytokines
Memory

CD4+
T cell
cD8+ . Killing of
T cell e | infected
\ > => “target cells";
CytOK:Eezs Effector macrophage
(e.g., IL-2) CD8*Tcell | activation

(CTL)

Memory
CD8*
T cell

Lymphoid organs Peripheral tissues
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Expansao clonal de linfocitos T

Number of antigen
specific T cells (x 10°)

N
o
]

]

o N

Clonal

1 expansion

Naive

Effector
response

Decline
(homeostasis)

0 .

7
Days post-infection
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Células T de Memoria

Memoria Central:|Recirculam pouco

Altos niveis de L-selectina CD62L

—Homing em LN (Sialomucinas em Vénulas de Endotélio Alto)
Altos niveis de CD127 (IL-7R): auto-renovacao (~a cels tronco),
Altos niveis de proteinas anti-apoptdticas (ex: bcl2)

Memoria Efetora: | Cels T de memodria que recirculam muito
Baixos niveis de L-selectina (CD62L) e IL-7R (CD127)

Altos niveis de receptores de P e E selectinas do endotélio,
Altos niveis de integrina e ICAMs

Secretam grandes quantidades de citocinas na reestimulacao,
Baixos o0s niveis de prots anti-apoptoticos (ex: bcl2)

—




Diferencas Fenotipicas de Cels T Efetoras, Memoéria Efetora
e Memoria Central

| APC + P
CD25- Pathogen /
Antigen
TN > T EFF > T EM

’\/
Naive T cells Effector T cells Effector Memory T cells
CD25-, CD45RA+ CD25+, CD45RA#+/- CD25-, CD45RA-
CD45R0O-, CD127+ CD45ROII-, CD127- CD45RO+, CD127+

Central Memory T cells
CD25+, CD45RA-, CD45RO+, CD127+

CD25=IL-2R  CD127=IL-7R

CD45= Glycoprotein expressed on all hematopoietic cells. 8 isoforms
CD45RA is the long isoform expressed on naive T cells.

CDA45RO0 is the shorter isoform expressed on activated T cells




Homing de Cels T naive nos Linfonodos

mnph node

High
endothelial
venule

Blood

vessel
=\

&

Efferent
lymphatic

Naive
T celt —electin vessel
: L-selectin
{Activated ligand
T cell

High endothelial
venule in lymph node

L-Selectinas=CD62L em cel. T Naive

L-Selectina Ligante=Sialomucinas
do endotélio

CCRY7 em linfs T naives

atraidos por CCL19, CCL21 dos In




Fase Efetora: Migracao e retencao de células T efetoras e de memoria
nos locais da infeccao

Effectorfmemory T cells
Naive (increased expression
Tcell of adhlesion molecules)
| ,

Lymphocyte
circulation
through
venules

[ infection | -

Increased
expression of
adhesion
molecules
on endothelium
near infection =
stable binding of
effector and
memory T cells

o e Adudsion Migragao T-Efetora:
. ,@ R molecule

Microbial Cytokines Chemokines

infection _(e.g., TNF) Quimioc + Ligante de Quimic

Effector and
memory T cells .
enter infected P e E Selectinas do Endot

tissues v + ligantes (CH) dos Linfs

Antigen
{ nition
by ¥ cells

Integrinas
+ S.Fam das Igs (ICAMs)

Activated antigen- T cells that
specific T cells are do not recognize
retained at site of antigen return

infection and perform to circulation
effector functions
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Migracao Celular: Moléculas de Adesao do Endotélio
e dos Leucocitos

Slex (fucose)

‘ P-Selec? - L

MAdCAM:1
— E-Selectin'CAM'lTCAM_P -
- -_— - -




Diferenciagcao Funcional de Sub-populacdes de Células T
“Tipos diferentes de resposta imune para protecéo contra patégenos diferentes”

Driving Th subsets and Hallmark transcription Controlling
factors hallmark cytokines factors infection
N IFN-y, T-bet Intracellular
» @ Lta, TNF pathogens
IL-12/
IFN- Parasites;
1L.-4,5,13 GATA3 other
extracellular
pathogens
IL
Extracellular
IL-1B or /\ L pathogens;
21,22, RORC, fungi:
IL-6/1L-23 = ngl;
R e : TNF immunity
IL-2 IL-6 and
TNF-o
DCs
Mucosal
IL-6, immunity;
21 @ IL-22 AHR some
extracellular
bacteria

. 2 .
TGFp; ROS? Vit A; @ IL-10, foxp3, Runx Homeostatic

suboptimal (co) :
stimulation TGFp 143 regulation




Imunidade Th1: Protecao contra Bactérias Intracelulares

Number of viable bacteria

(relative values)

Control of infection

NK cells E

IL-12|[IFN-y

Eradication
of infection

Neutr0phlls Macrophages Macrophages

Innate immunity Adaptive immunity >

i
7
Days after infection
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Funcoes efetoras das células Th1

Microbes

4 Complement-
‘(-..-;g: binding and

N opsonizing
: antibodies
7 Neutrophil
Macrophage , Sl
activation V' Fcreceptor %) (ggtl:\;?‘tégz
Ll : e ‘ microbial
microbial killing) killing)

Opsotion
and phagocytosis
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FuncOes Efetoras das Cels Th1: Ativacao dos Macréfagos

Activation of Responses of
@ macrophages activated macrophages
)
Killing of
phagocytosed
CD40 Macrophage with microbes

CD40L ingested microbes

CD4+ effector - -
T cell (Ty1 cell) Secretion Increased expression
of cytokines of MHC and
(TNF, IL-1, IL-12, costimulators
chemokines) (B7 molecules)
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: leukocyte recruitment (inflammation)
(TNF, IL-1, IL-12) IL-12: Ty1 differentiation, IFN-y production
Increased expression of B7 Increased T cell activation (amplification)

costimulators, MHC molecules
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Cooperacao entre linfs T CD4+ e CD8+ na defesa
contra microbios intracelulares

Viable
bacteria in
Ccytoplasm

Killing of Killing
bacteria in of infected
phagolysosome cell
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Reacao de HTT (hipersensibilidade do tipo tardio)
para deteccao de imunidade celular (Th1) in vivo

Infection
Sensitization: ﬂ ,] I I Ij Il
_ pnmary ] Gt e
infection or I\ £ Aj"‘i"em
immunization | T
= “
-
1
—2 weeks
nmradarmal
tion
Elicitation: ﬁ‘) microbial
challenge with antigen
antigen
24-48 hours
Area of induration
= and erythema
DTH reaction 5
48 hours
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Histologia de pele com reacao positiva de HTT
(acumulo de linfécitos e macréfagos)

Perivascular Vessel with activated  Activated lymphocytes
cell infiltrates endothelial cells and macrophages

Teste de Mantoux (ppd)- Tuberculose Quantiferon Substitui a Reacado de HTT:
Teste de Machado Guerreiro — Chagas Leucdcitos + Peptideos da M. tuberc.:

Teste de Matsuda — Lepra Ativagao de Linfs T memdria especificos e
Producao de IFN-y Dosado por ELISA

Teste de Montenegro - Leishmaniose




Permanéncia do Ag: Granuloma com predominio Th1
em MTB e Fungo Patogénico

CD4+
AP TH1 cell Activated
Giant cell macrophage +  Doengas infecciosas com granulomas

&
y ’ Bactérias (Coxiella burnetti, Listeria...)
K

4 Micobacterias (lepra e tuberculose)
[
~

Fungos (histoplasmose e paracoccidioidomicose)

. Silicose: doenga pulmonar rara: inalagéo de silica,

inflamacao e dano tecidual — “industrial lung
disease ”

Anti-TNF em DAI =
Desorganizag&do do granuloma
e reativacdo de Tb




Resposta Th2

Mitogenic TCR signal +
IL-12 or IFN-a.

Naive
Th cells / Ry i

Intracell. Infections
APC Thn Tho Autoimmunity

Activation

IL4, IL-5,
IL-10, IL-13

+ TSLP Thymic Stromal
Lymphopoietin
Humoral immunity

Allergies




Mecanismos Indutores e Efetores Th2:
Helmintos e Alergia

Naive CD4+
T cell

Helminths

or protein
antigens @i
Proliferation and

B cell differentiation
Macrophage
<2 — cr— @

Tu2 cells ‘

|g§< \ Eosinophil
IgG4 (human), ? IL-4 O
IgG1 1
g (;:Jse) L IL-13 Alternative
’@ macrophage
activation

fibrosis/tissue
repair)

Antibody (enhanced
production

“ « *. Helminth

Eosinophil
activation

Intestinal mucus
secretion and
peristalsis

Mast cell
degranulation




Macrofagos M1 X Macrofagos M2

Elassically activated 'ﬂternatively activated
macrophage (M1) macrophage (M2)
Microbial
TLR-ligands
IFN-y

Monocyte
IL-13, I
IL-4

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

| S

Microbicidal Anti-inflammatory || Wound
actions: | Inflammation I repair,
phagocytosis and fibrosis

killing of many
bacteria and fungi

U/




Imunidade Th2: IgE e Eosindfilos sao importantes
mecanismos de defesa contra Schistosoma

Destrui¢cdo de esquistossOmulos
de S. mansoni

Receptores Fc




A resposta Th2 esta associada a
Hipersensibilidade do Tipo | (Alergia)

Immediate
hypersensitivity
— — reaction (minutes
- — Repeated after repeat
First exposure Production exposure exposure
to allergen ‘ of IgE 1o allergel to allergen)
Allergen™ ’ N,
\ IgE-secreting / Vasoactive amines,
cell TH2 cell Bcell Mast cell : lipid mediators v
-b’_‘g %Media(ors
&x( FceRl ! v '
- - iy R - - \ Cytokines
Activation of TH2 cells Binding of Activation of e
and stimulation of IgE to FceRI mast cellf:
IgE class switching on mast cells release o
in B cells — — mediators Late phase
— | reaction (24

hours after
repeat exposure
to allergen)

i X



Ativacao de mastocitos

Fase imediata
Histamina, serotonina, PGs, LTs : vasodilatacao, aumento da
pemeabilidade capilar, edema e contracdo da musc. lisa

Ativacao de mastocitos

Fase tardia
Citocinas e Migracao Eosinofilica
IL-4 (mais IgE), IL-13 (muco), IL-5 (eosinofilia e ativacao de eosindfilos),
Lesao tecidual (Enzimas)

WM




Caracteristicas das Fases Imediata e Tardia
da Imunidade Th2

r

. Late

‘ Immediate phase reaction

EE——— 5 '. s 4 ﬁ
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s i’.« EdemaZ® T« » congestion
E ’ ’ : ‘ ‘ e
5 Vid of o5
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A Resposta Th2 na Asma Bronquica

Cytokine production Signalling

IngIasma cell IgE
IgE-switched V\
B cell —_— . — Y,
.

ILC2 IL-4 . ST IR Y (RIS MUCUS
IL-13 £
‘ |L-5 ‘ | | 7-‘;‘ ::-‘ |
Th2 cell \ '
Airway
bstruction &
E hil N
osinophi hyperreactivity
. \ : SS9 Fibrosis,

remodelling




Asma Brénquica como modelo de Patologia Celular Mediada
por Resposta Th2

A S . -

Excess Smooth Submucosal  Thickened

mucus  muscle cell inflammatory basement

secretion hypertrophy infiltration with membrane
lymphocytes

and eosinophils
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Mecanismos Efetores Mediados por Linfs Th17
Imunidade a Patogenos Extracelulares e Fungos

Bacterla )

Naive CD4+
T cell

Prollferatlon and
|fferent|at|on

Tu17 cells

N

IL-17 IL-22

Leukocytes / \
and tissue cells Tissue

cells

1} l
Chemokines, TNF,
IL-1, IL-6, CSFs
= Anti-microbial
peptides
Increased

Inflammation, barrier
neutrophil response function




As Muitas Funcgobes Biologicas da IL-17

Th17,CD8 T, y&T, NKT, LTi cells

| 5
Th1 | . — + . i survial and
aw — B differentiation
IFNy" * IL17

’ plasma cell

: ' l : : l

Epithelial cells Endothelial cells Fibroblasts = Osteoblasts Macrophages DC
I |
Chemokines Cytokines Growth factors Anti-microbial peptides  Tissue remodling
CXCLA1 IL6 G-CSF B defensins MMP1
CXCL5 TNFa GM-CSF S100 MMP9
CXCL8 INOS lipocalin2/24p3 MMP13
CXCL10 COX2
CCL2

CCL20




Patologia Mediada por Cels Th17
Artrite Psoriasica: Cels Th17, Neutrofilos e Macrofagos

Int. . Mol. Sci. 2020, 21,1314 AMP:Anthlcroblal Peptldes 7 of

(cathelicidin peptide modulate psoriasis

Figure 1. Proliferation of epidermal cells, AMP expression, vascular formation, and infiltration
of Th17, neutrophils, and macrophages, commonly seen in wounded skin and in psoriasis skin.

Tratamento com mAb: Cosentix secukimumabe=anti-17A____
Stelara ustekinumabe=Anti-IL-23:




Linfocitos T Citotoxicos T CD8+

Lise de célula-alvo infectada com virus

Target
cell .,

CTL "
Antigen

recognition
and conjugate
formation

CTL
activation

Granule
exocytosis

Detachment
of CTL

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

Granulos dentro
da cel. alvo
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Mecanismos de lise de célula-alvo por linfécito T CD8+
Apoptose induzida por granzima e perforina e/ou Fas-FasL

®
Granule —— Apoptosis
exocytosis = / 3‘%\: | 2% of target cell
entry of b U
granzymes = CTL W Y A
activation of T By el Granzymes/perforin
caspases = T complexes endocytosed by
apoptosis of Vp S et 32% target cell and granzymes
target cell QHOIT X A enter cytoplasm via perforin-
Serglycine ™, ‘U dependent mechanisms
= activation of
| TN apoptotic pathways

FasL Fas ?

FasL-Fas—

mediated

target cell

gRERles Apoptosis
FasL on CTL interacts of target cell

with Fas on target cell
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Nucleus

Cell shrinkage

Nucleus fragmenting (karyorrhexis)

Apoptotic body

Phagocyte engulfs
apoptotic bodies

Fases da Apoptose




Ativacao da Apoptose por Linfécitos T CD8+ Citotoxicos

Cytotoxic
lymphocyte
FAS 1
TNF recepetors
receptors
% ' Perforin

Cell
_— - Granzyme  ,embrane

Caspase 8 . / . Caspase 10
>

Caspase 9
— Caspase 3 . ’ p
¢ _'.'— -

l e

Nucleus || . Mitochondria

Reticulum / Golgi apparatus



Mecanismos Intrinsicos e Extrinsicos da Apoptose

Death ligands

(FasL, TRAIL or TNF) Stimuli _ _
(Such as cytokine deprivation, FADD=Fas-Associated Dead Domain
l DNA damage, and irradiation) FLIP=Fas Ligand Inhibitory Protein

Death receptors | DISC=Death-Inducing Signaling Complex

v
FADD  psc BH3-only e

molecules BH3-only molecules inhibit
FLIP/“l l the anti-apoptotic proteins (Bcl-2)
Pro-Caspase 8 \, and activate the pro-apoptotic proteins
Bax, Bak . .
l Anti-apoptotic Bcl-2 (Bax, Bak) to cause mitochondrial
ll— il 5 outer membrane permeabilization
, am
Activated Mitochondria %, HOMBOrS (MOMP)
Caspase 8 l
Cytochrome ¢
v
Apaf-1 Apoptosome Apaf-1 = Apoptotic protease activating
factor-1
Caspase 9
Effector
(Caspases 3,6 e 7) A — IAP= Inhibitory Apoptosis Proteins

Smac= Second mitochondria-derived

l —— |APs —— Smac activator of caspase.
s

Apoptosis




Possiveis Funcoes de Células T CD8+
em Diversas Doencas Autoimunes

TABLE 1 | The potential role of CD8+ T cells in different autoimmune diseases.

Diseases Level of CD8+ T cells Potential role of CD8+ T cells

GD Decreased Causes the production of intrathyroidal autoantibodies

MS Increased Mediates inflammation

SSc Increased Contributes to the skin fibrosis

T1D Increased Induces B-cell death

SLE Increased Induces autoantibody appearance and causing organ damage
SAA Increased Causes hematopoietic cell health

Vitiligo Increased Mediates the destruction of melanocytes

GD= Graves Disease MS= Multiple Sclerosis SSc= Systemic Sclerosis = T1D= Type-1 Diabetis
SLE= Systemic Lupus Erithematous SAA=Systemic Aplatic Anemia

Front. Immunol. 10:856.
doi: 10.3389/fimmu.2019.00856




Modificagcdes Epigenéticas Induzem Ativacao
de Cels T CD8+ e Autoimunidade

CD8* T cell
Auto-antibody Inflammation

Eoigeneti N
MicroRNAs plgeﬂefﬁ Histone ® N %
AVATA Modifications Dysfunction of CD8+ T cell > ' S

/™ =X T
)*’mngmmmw\ AN

¢
N

DNA methylation

Organ damage

GD= Graves Disease

MS= Multiple Sclerosis R b.
SSc= Systemic Sclerosis
T1D= Type-1 Diabetis
GD MS SSc T1D

FIGURE 4 | The epigenetic role of CD8+ T cells in autoimmune diseases. Epigenetic mechanisms participate in CD8+ T cells’ activation, differentiation, and
Jdevelopment, and finally lead to the dysfunction of CD8+ T cells. The results of dysfunction of CD8+ T cells can initiate abnormal CD8+ T-cell responses, thus
triggering the production of autoantibodies and inflammation that lead to autoimmune diseases.




Mecanismos Epigenéticos que Levam a Repressao ou Transcricao Génica

CH3 CH3 CH3 CH3 CH3 CH3 CH3 CH3

_ SRR eenes
) . . DIV VIV VI VU VI VI VI T W _uyp.e:msmmpn.»x Repression
Acetilationof Histones

=Transcription

CH3 CH3 CH3

_,':.mj*)t.m fo sy m':mc;? g, —apemethyiation y,  Transcription

Repression D
p X /™ N\ N ™\ ™\ Y 7N ™

/NN NN ————P  Targeted mRNA degradation

L f s : i
VAYANY. /™ =P Translational repression

Transcription

Deacetilation=Repression "'

FIGURE 2 | Mechanisms of epigenetics. DNA hypermethylation leads to the repression of gene expression, while DNA hypomethylation promotes gene transcription.
Histone deacetylation (D) of histone tails catalyzed by HDACs in association with DNA methylation (black solid circle) represses gene expression; Acetylation of histone
tails (A) regulated by HATs in association with DNA demethylation (black hallow circle) promotes gene expression. miRNAs can suppress translation by binding to
specific mRNAs. The three epigenetic modifications can interplay with each other.




Células Treg Timicas e Periféricas (naturais ou induzidas)
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Sub-Populacoes de Cels Treg

Central Memory Treg cells
CD25+, CD45 RA-, CD45RO+, CD127-

APC +
Pathogen
Antigen
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CD45RO-, CTLA4-, CD127- CD45RO+, CTLA-4+, CD127- CD45RO+, CTLA-4+,CD127+

CD25=IL-2R  CD127=IL-7R

CD45= Glycoprotein expressed on all hematopoietic cells. 8 isoforms
CD45RA is the long isoform expressed on naive T cells.

CDA45RO0 is the shorter isoform expressed on activated T cells




Mecanismos de Regulacao da Rl por Cels Treg
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As células Treg Podem Inibir ou Induzir Patologia
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