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The immune system has 2 fundamental lines of defense: innate & adaptive immunity’

Antigens are foreign substances that triggeranimmune
response (e.g., pathogens, irritants, allergens)'-*
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Innate immunity
Rapid and short-lived | Nonspecific'

Nonspecific and directresponse’
() Phagocytosis (digest and killexogenous factors)
(®) Productionandrelease of antimicrobial peptides

(@ Induction of inflammatory mediators (e.g., cytokines,
chemokines, neuropeptides, eicosanoids)

Key cells of the innate immune system'?

e Macrophages: phagocytosis, antigen presentation

e Neutrophils: phagocytosis, degranulation (against bacterial
andfungalinfection)

e Basophils, mast cells: degranulation, release of inflammatory
mediators (inresponse to allergens)

e Monocytes: differentiationinto macrophages and dendritic
cellstoelicitimmuneresponse

e NK cells: tumorrejection, destruction of infected cells, release
of perforinand granzymeswhichinduce apoptosis

Antigen Presenting Cells (APCs)'-#
(Alink betweeninnate and adaptive immune response)

Antigen presenting cells process and present the antigens using

MHC molecules to trainimmune cells'™=*

e Professional APCs (dendritic cells,macrophages, Langerhans
cells, Bcells) present antigenic peptidesusingMHC Il and
costimulatory molecules'*

e Nonprofessional APCs (ILCs, fibroblasts, epithelial cells,
endothelial cells) present antigenic peptidesusingMHCI; do
not typically express MHC |l and costimulatory molecules?#5-8

Adaptive immunity
Delayed butlong-lasting | Pathogen-specific!

Pathogen-specific response'?

(® Generation of pathogen-specificimmunologic effector
pathways that eliminate specific pathogens or pathogen-
infected cells

(@ Recognition of specificnon-self antigens
(@ Development ofimmunologic memory that eliminates a
specific pathogeninsubsequent exposure

Key cells of the adaptive immune system'"2%1°
e Tcellsoriginate frombone marrow and mature inthe “T”hymus
DetailsonTcells are onthe nextpage
-Naive T cells(ThO)
- EffectorTcells (Teff)including helper T cells(Th), regulatory T
cells(Treg), and cytotoxic T cells
-MemoryTcells
e Bcellsdevelopin “niche” -acomplexmicroenvironment
created by the stromal cells of the bone marrow
-Bcells
-Plasmacells
Details on B cells are not coveredin thisinfographic

APC, antigen-presenting cell; CD, cluster of differentiation; ILC, innate lymphoid cell; MHC, major histocompatibility complex; NK, naturalkiller; TCR, T-cell receptor.
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T-cell costimulatory pathways that lead to T-cell activation and differentiation

T-cellactivation by APCsrequire 2 signals'-*:

@ Primary Stimulatory Signal via TCR binding antigenic peptides presented by MHC molecules on APCs
e TCRonnaive CD4+ T cellbinds to peptide-MHC llcomplex, leading to maturation of helper T cells

e TCRon naive CD8+ T cellbinds to peptide-MHC I complex, leading to maturation of cytotoxic T cells

e Sustained TCR-MHC signaling is crucial to effectively activate and maintain signal transduction

@)Secondary Costimulatory Signal via receptor-ligand pair expressed on APC and naive T-cell surfaces

e Signalingmolecules (e.g.,CD28/CD80, CD28/CD86) have beenidentified

e Costimulatory molecules, such as OX40 Ligand and OX40, control the downstreamimmune responses

OX40 Ligand and OX40 are not expressed on naive APCs and T cells. Their expressionis induced following T-cell activation.
Factors that determine the level of expressioninclude:*

e T-cellreceptorsignals e Adaptive cytokines(e.g. IL-1,IL-2, TNF)
e CD28-B7.1/2 costimulatoryinteractions e Innate cytokines(e.g.IL-18,[L-33, TSLP)

OX40and OX40ligandarenot
expressedonnaive T-cellsand
APCs.Theirexpressionisinduced

followingT-cellactivation Binding of OX40 ligand and OX40 stimulates the

differentiation of activated T-cell populations and
promotes the release of proinflammatory cytokines

|
EffectorTcells secrete inflammatory cytokinesandregulate immune responses (includesTh, Treg,and cytotoxicTceIIs)
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Memory T cells developimmunologic memory that mounts fasterand augmented
immune response upon subsequent exposure to previously encountered pathogens OX40Ligand -
0OX40 signalingreduces
0X40 ligand-0X40 signaling promote enhanced frequencies of memory T cells theinductionof Treg

Majority of effectorTcellsundergo apoptosis, while remaining

APC, antigen-presenting cell; CD, cluster of differentiation; CTLA-4, cytotoxic T-I %mphocyte-associated protein4:IFNv,interferon?amma;IL,interIeukin;MHC,

maJorh|stocompat|b|||tycomplex TCR, T-cellreceptor; TGFB transformmg growt
TSLP, thymic stromallymphopoietin.
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factorbeta; Th, helperT cell; TNF, tumor necrosis factor; Treg, regulatory T cell;




