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PAMPs vs DAMPs

Pathogen-Associated Molecular Patterns Microbe Type
Nucleic acids ssRNA Virus
dsRNA Virus
CpG Virus, bacteria
Proteins Pilin Bacteria
Flagellin Bacteria
Cell wall lipids LPS Gram-negative bacteria
Lipoteichoic acid Gram-positive bacteria
Carbohydrates Mannan Fungi, bacteria
Glucans Fungi

Damage-Associated Molecular Patterns

Stress-induced HSPs
proteins
Crystals Monosodium urate

Nuclear proteins HMGB1

CpG, cytidine-guanine dinucleotide; dsRNA, double-stranded RNA; HMGB1,
high-mobility group box 1; HSPs, heat shock proteins; LPS,
lipopolysaccharide; ssRNA, single-stranded RNA.




Staphylococcus aureus

Bactérias Gram (+) : Presenca de Peptidoglicanos e Ac. Lipoteicdico.

Ligantes de TLR-2: Dimeros com TLR-1 ou TLR-6

Gram-Positive s Gram-Noéativo
Lip?telchooc acid
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Types of Immune System Signaling Receptors
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- Specificity of Innate and Adaptive Immunity

Innate immunity

Adaptive immunity

Specificity For pathogen-associated For structural details of any
molecular patterns (PAMPS) molecules (antigens)
Different Different
microbes microbes ~[
Identical-’{ Distinct /{
mannose antibody
receptors molecules
Receptors Encoded in germline Encoded by lymphocyte genes
(pattern recognition receptors)  produced by somatic recombination
ﬁ}% ~\>f~ }"g '9
| TCR
N'f‘:':mﬂ  Mannose
: methionyl receptor
Toll-ike 1o entor P
receptor
Distribution
of receptors Non-clonal

Table 4-1
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-Cellular Location of Innate Immune Receptors
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- Structure, Location, and Specificities of TLRs
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- Signaling functions of TLRs (1)
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- Signaling functions of TLRs (2)

TLR signaling
ﬁ Nucleus K
NF-KB IRFs
Expression of mﬂammatory genes: Ex
: pression of type 1
-Cytokines (TNF, IL-1, IL-6) interferon (IFN /) genes
-Chemokines (MCP-1, IL-8, others)
-Endothelial adhesion molecules ‘
(E-selectin) ,
-Costimulatory molecules (CD80, CD86)| [ Secretion of type 1IFNs

& v
| Antiviral state l

-Acute inflammation
-Stimulation of
adaptive immunity
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: : Cryo-EM structure of the gasdermin A3
Inflamasoma, Gasdermina e Piroptose membrane pore
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Epithelial Barriers

—

Physical barrier .

to infection

Killing of microbes
by locally produced
antibiotics,
defensins,
calthecidins

(E— —

Killing of microbes
and infected cells
by intraepithelial
lymphocytes

| C— ad

| Yy Y Y Y
vy V0000

Peptide
antibiotics

y " ) :‘\ i' .',"\‘:>
\JJ J\JJ \J Js) v |V

Intraepithelial
lymphocyte




Langerhans cell

Merkel cell

Tactile disc

Sensory neuron

yte

— Dermis

(b) Photomicroaraoh of a oortion of skin

(a) Four orincinal cell tvoeas in eapikdermis




b Skin

Bacteria
Cathelicidin % B-defensins
o0 o C
0 ——Pp——o0o0
o°
MAMP

Keratinocyte

..o.-....; CEE R

1.25-OH 25-OH
vitamin D3 vitamin D3

T,17 cell
maturation

|

3

o

359

Dendritic

S aureus — Gram +

Infiltrado Inflamatério




tos

inocCi

Human Beta-Defensina — hBD - Querat




Basal

Signal 1

Nature Reviews | Immunology



Fibroblast Dermal pro-inflammatory cytokines @: recruitment

s Ma%age i © l o, ommeten
Mast cell C G

Tcell Beell Plasmacell

Nature Reviews | Immunology



- Phagocytosis and Killing of Microbes

Microbes bind to Phagocyte Microbe Fusion of

phagocyte receptors membrane zips up ingested in phagosome
Mac-1  Scavenger around microbe  phagosome with lysosome

inte/grin receptor

Lectin —
receptor

/Activation of
phagocyte

Killing‘ of |
microbes by
lysosomal
enzymes
=i Killing of
microbes by
ROS and NO

Fig. 4-12
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NADPH Oxidase

Catalase
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XO: xanthine oxidase Nox: NADPH oxidase 0.: superoxide anion
SOD: superoxide dismutase H,0,: hydrogen peroxide GPx: gluthatione peroxidase
GSH: reduced gluthatione GSSG: oxidized gluthatione NO: nitric oxide
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TABLE 15-2 Mechanisms of Immune Evasion by Bacteria

Mechanism of Immune Evasion Examples

Extracellular bacteria

Antigenic variation Neisseria gonorrhoeae, Escherichia
coli, Salmonella typhimurium

Inhibition of complement Many bacteria

activation

Resistance to phagocytosis Pneumococcus

Catalase test (S.aureus,

Scavenging of reactive oxygen  Catalase-positive staphylococci
species

Intracellular bacteria

Inhibition of phagolysosome Mpycobacterium tuberculosis,
formation Legionella pneumophila

Inactivation of reactive oxygen  Mycobacterium leprae (phenolic

and nitrogen species glycolipid)
Disruption of phagosome Listeria monocytogenes (hemolysin
membrane, escape into protein)

cyt_oplasm Fibrinogénio - fibrina
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- Effector Functions of Macrophages
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- Biologic Actions of Type | Interferons (2)

Type | IFN \‘ IEN

~ receptor
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Inhibitory receptors
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Intracellular Bacteria

Mycobacteria Tuberculosis, leprosy Macrophage activation resulting in granulomatous inflammation
and tissue destruction

Listeria monocytogenes Listeriosis Listeriolysin damages cell membranes

Legionella pneumophila Legionnaires’ disease Cytotoxin lyses cells and causes lung injury and inflammation

Fungi

Candida albicans Candidiasis Unknown; binds complement proteins

Aspergillus fumigatus Aspergillosis Invasion and thrombosis of blood vessels causing ischemic
necrosis and cell injury

Histoplasma capsulatum Histoplasmosis Lung infection caused by granulomatous inflammation

Viruses

Polio Poliomyelitis Inhibits host cell protein synthesis (tropism for motor neurons in
the anterior horn of the spinal cord)

Influenza Inﬂuenza»_pneumonia Inhibits host cell protein s_ymhesis V(trop_ism for peripheral nefve§)

Rabies Rabies encephalitis Inhibits host cell protein synthesis (tropism for ciliated peripheral

nerves)

Herpes simplex

Various herpes infections (skin, systemic)

Inhibits host cell protein synthesis; functional impairment of
immune cells

Hepatitis B

Viral hepatitis

Host CTL response to infected hepatocytes

Epstein-Barr virus

Infectious mononucleosis; B cell proliferation,
lymphomas

Acute infection: cell lysis (tropism for B lymphocytes)
Latent infection: stimulates B cell proliferation

Human immunodeficiency
virus (HIV)

Acquired immunodeficiency syndrome (AIDS)

Multiple: killing of CD4" T cells, functional impairment of immune
cells (see Chapter 20)




TABLE 15-3 Mechanisms of Immune Evasion by Viruses

Mechanism of Immune Evasion

Examples

Antigenic variation

Inhibition of antigen processing
Blockade of TAP transporter
Removal of class | molecules

from the ER

Influenza, rhinovirus, HIV

Herpes simplex
Cytomegalovirus

Production of cytokine receptor
homologues

Production of immunosuppressive

cytokine

Infection and death or functional
impairment of immune cells

Vaccinia, poxviruses (IL-1, IFN-y)
Cytomegalovirus (chemokine)

Epstein-Barr (IL-10)

HIV

Representative examples of different mechanisms used by viruses to resist
host immunity are listed. ER, endoplasmic reticulum; HIV, human
immunodeficiency virus; TAP, transporter associated with antigen processing

HIV
- Particles

N / (yellow)

2




Anticorpos Naturais e Linfocitos Bl

IgD Protein antigen
+ helper T cell

IgM \‘@

organs E IgM
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reaction
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Polysaccharides, lipids, etc.
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Polysaccharides, lipids, etc.
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isotype-switched,

T-dependent,

high-affinity
antibodies;
long-lived

plasma cells

T-independent,
mainly IgM;
short-lived

plasma cells

T-independent,
mainly IgM;
short-lived
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Imundgenos X Antigenos

IMUNOGENO ANTIGENO

IMUNOGENO | ANTIGENO
Anticorpos:

HAPTENO + Anti-hapteno

PROTEINA CARREADORA Anti-proteina

Anti-hapteno/proteina



Caracteristicas do Reconhecimento Antigénico

Caracteristica CélulaB CélulaT

Interagao com o Ag Direta Indireta

Ligacdao ao Ag soluvel Sim Nao

Necessidade de apresentagao Nao Sim

Natureza quimica do Ag Proteinas, Lipidios, Polissacarideos Proteinas

Propriedades dos epitopos Acessivel, hidrofilico, Denaturado, linear, comjugado a

estrutura conformacional proteinas apresentadoras



Imunogeneicidade Proteica

Fatores que influenciam na imunogeneicidade:

Parametro
Tamanho

Dose

Via de administracao
Composicao

Forma

Similaridade ao proprio

Adjuvantes

Interagao com proteinas
apresentadoras de Ag

Aumenta Diminui
Grande Pequeno (MW <2500)
Intermediaria Alta ou baixa

Subcutanea > intraperitoneal > Intravenosa > oral

Complexa Simples
Particulado Soluvel
Denaturado Integro
Muito diferente Pouco diferente
Liberacao lenta Liberacao rapida

Substancias de patdgenos

Eficiente Pouco eficiente



Adjuvantes

Adjuvante

IFA
CFA
FA + MDP

Hidroxido de Aluminio

Hidroxido de Aluminio +
Bordetella pertussis

ISCOMs
(Complexos Imunoestimulatorios)

Sensibilizacao
(12 Imunizagao)

Composicao

Emulsdo Oléo-Agua

Emulsdo Oleo-Agua + M.t.
Emulsdao + muramildipeptidio

Gel de AI(OH),

Al(OH); + B. pertussis morta

Matriz de Quil A +
proteinas virais

Resposta secundaria
(1° desafio Ag)
Resposta terciaria
(20 desafio Ag)
Etc...

Mecanismo

Liberagao lenta do Ag
Liberacdo lenta + ativacao MO
Liberacdo lenta + ativacao MO

Liberacdo lenta + > fagocitose NLRP3

= Al(OH), + ativagao MO

Liberacdao do Ag no citoplasma
(ativacao de células T CD8*)

Hiperimunizagao
(Varias doses Ag)



