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Properties of innate immunity

 First line of defense (mucosal surfaces,
skin barriers)

 Tissue resident and patrolling cells

 Acute response to microbes or damage
(within minutes)

 Stimulates and shapes adaptive immune
responses

 No antigen specificity

 No immunological memory



Cells of the immune system
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Cells of the innate immune system: Neutrophils

 50-70% of all circulating leukocytes

 The first cell type to respond to a chemoattractant and arrive to the
site of infection or injury

 Employ a range of mechanisms to destroy phagocytosed pathogens
(e.g. lytic enzymes, ROS/NO)

 Trap and kill extracellular pathogens via the formation of Neutrophil
Extracellular Traps (NET)

 Individuals with neutropenia are highly susceptible to deadly
infection with a wide range of pathogens and commensal microbes
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Cells of the innate immune system: Granulocytes

 Low phagocytic activity

 High content of granules containing lytic enzymes and inflammatory mediators

 Released compounds from granules aim to destroy parasites, bacteria and other pathogens

 Molecules released include toxins, histamine, proteases and other inflammatory factors

 Major role in allergic responses (e.g. basophils release Th2 cytokines, IL-5 participates in
maturation and activation of eosinophils, IL-13 induces B cells to produce IgE)
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Cells of the innate immune system: Natural Killer cells

 Large granulated cells, compose 5-10% of blood lymphocytes

 Also found in skin, gut, liver, lung

 Important role in host defense → cytotoxic to tumour cells and
virally infected cells

 Interaction with MΦs leads to elimination of phagocytosed
pathogens

 Complex sets of activating and inhibitory receptors: balance of
signals
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Cells of the innate immune system: Natural Killer cells
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 NK cells express a combination of
activating and inhibitory receptors

 Activating receptors recognize cell-
surface proteins induced on target cells
by infection, transformation or stress

 Inhibitory receptors on NK cells
recognize surface molecules such as
MHC Class I molecules

 If the MHC I molecules are missing or
downregulated (tumor cells, virally-
infected), activating signals prevail

 Stimulation of activating receptors
leads to the release of cytokines and
chemokines that enhance NK cell
cytotoxic capacity



Cells of the innate immune system: Innate Lymphoid Cells

 In 2008 studies from 12 independent laboratories
around the world discovered ILCs as the new
players within the lymphocyte compartment

 Primarily tissue resident cells, found in both
lymphoid and non-lymphoid tissues and rarely in
the blood

 Categorized into three main groups (ILC1, ILC2, and
ILC3) based on their cytokine profiles and roles

 ILC groups resemble Th cell types

 Play a role in the defense against viruses, bacteria
and parasites and maintain tissue homeostasis

 Aberrant ILC-related immune responses can lead to
autoimmunity (IBD) and allergic responses
(asthma)
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Cells of the innate immune system: Dendritic Cells

 Named after their ‘tree-like’ or dendritic shapes

 DCs are found in the skin, gastrointestinal tract,
respiratory system, spleen and in circulation

 Immature DCs surveil and sample peripheral
tissues for pathogens, dead/damaged cells and
other non-self particles

 Mature DCs migrate to lymph nodes and present
antigens to naïve T cells

 “Sentinels” of the immune system, recognize
microbial pathogens, secrete cytokines,
enhance/initiate innate and adaptive responses

The bridge between innate and
adaptive immunity

The bridge between innate and
adaptive immunity



Activated MΦMΦ

Cells of the innate immune system: Monocytes & Macrophages
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Cells of the innate immune system: Monocytes & Macrophages

 Monocytes → patrolling cells

 Macrophages → tissue resident cells

 Both are professional phagocytes which sense and destroy a wide
array of pathogens

 They exhibit antigen presentation activity

 They can initiate inflammatory responses or maintain tissue
homeostasis via differential cytokine secretion
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Macrophages and homeostasis maintenance



Innate immune system: Type of specificity
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Innate immune system: Pattern Recognition Receptors
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Innate immune system: Soluble Pattern Recognition Receptors
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 Innate immune cells have specificity for PAMPs and DAMPs via
recognition from PRRs

 What about memory?

Properties of innate immunity



Innate immune system: the concept of Trained Immunity
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Innate immune system: the concept of Trained Immunity
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Innate immune system: the concept of Trained Immunity




