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Lecture outline

ÅComponents of innate immunity

ÅRecognition of microbes and cell 
damage/stress
ÅToll Like Receptors

ÅNOD Like Receptors/ Inflammasome

ÅRole of innate immunity in autoimmune 
diseases 
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Innate immunity: always present (ready to attack); many pathogenic 
microbes have evolved to resist innate immunity

Adaptive immunity: stimulated by exposure to microbe; more potent

Innate and adaptive immunity 

Abbas, Lichtman and Pillai. Basic Immunology, 5 th edition, 2016, Elsevier       



Innate Immune Responses

ÅThe initial responses to:
ð1. Microbes : essential early mechanisms to 

prevent, control, or eliminate infection; 

ð2. Injured tissues, dead cells : critical for 
repair and wound healing

Å Limited types of defensive reactions:
ðInflammation

ðAntiviral state

ÅStimulate adaptive immunity
ð Innate immunity provides òdanger signalsó 
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General features of innate immunity

ÅPhylogenetically ancient (evolved before 
adaptive immunity) 

ÅFunctional even before exposure to 
microbes (no prior immunization needed)

ÅResets to baseline (no or limited memory) 
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Components of the Innate Immune System 
1. Cells

ÅEpithelial barriers
Å Mechanical barrier 

Å Locally produced antibiotics

ÅSentinels
Å Dendritic cells

ÅPhagocytes
Å Macrophages

Å Neutrophils

ÅSpecialized lymphocytes 
Å Innate lymphoid cells: Cytokine producers 
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Development of macrophages: the accepted view
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Two pathways of macrophage development

During inflammatory reactions 

Tissue- resident macrophages 



9Innate lymphoid cells 

ILCs make many 
of the same 
cytokines as T 
cells but lack 
TCRs (detected in 
RAG- / - mice)



Innate lymphoid cells 

ÅILCs respond not to antigens but to 
cytokines made by epithelial and other 
cells in response to cellular stress

ÅDifficult to study in humans; difficult to 
assess their contribution to immune 
responses even in normal mice 
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Components of the Innate Immune System
2. Plasma proteins 

ÅComplement
Å Multiple functions 

ÅPentraxins : coat microbes for phagocytosis 
Å C Reactive Protein, serum amyloid protein

ÅCollectins
Å Mannose Binding Lectin (activator of complement) 
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Innate Immune System: 
What is recognized?

ÅStructures that are shared by various 
classes of microbes but are not present on 
host cells - Pathogen associated molecular 
patterns ( PAMPs).

ðInnate immunity often targets microbial 
molecules that are essential for survival or 
infectivity of microbes (prevents escape 
mutants) 

ÅStructures produced in damaged or 
necrotic host cells - Damage associated 
molecular patterns (DAMPs).
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Cellular Pattern Recognition Receptors

Receptors are 
located such that 
they can sample all 
cellular compartments  
containing different 
types of pathogens

4 major classes of 
receptors: 
-TLRs: bacteria and 
viruses
-CLRs (C- type lectin
receptors): fungi
-NLRs: bacteria and 
cell damage 
-RLRs: viruses 
-(CDS: DNA sensors)  



14Specificity of Receptors of  Innate and 
Adaptive Immunity

Specificity: 
# of 
molecules 
recognized 

Types of 
receptors 

Distribution 
of receptors 

INNATE ADAPTIVE  

~1,000              >10 7

<100 types, 
each invariant 

2 types ( Ig , 
TCR), millions 
of variations of 
each  

Non- clonal           Clonal 
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Toll - like Receptors (TLRs): specificity 
Gram+ bacteria Gram-
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Toll - like Receptors ( TLRs): signaling 


