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Distinguishing features of 

immune response
RECOGNITION

• Self/ Non Self discrimination

• Nonreactive to self

• Specificity: Adaptive more specific than 

innate

• Diversity: ability to respond to wide range 

of antigens/foreign material

USE OF CELL SURFACE/

INTRACELLULAR RECEPTOR



Distinguishing features of 

adaptive immune response
ACTION

• Specialization: optimal defense against 

specific type of antigens

• Memory: enhanced response on repeated 

exposure

• Clonal Expansion: Increase in number of 

clones specific for particular antigen

• Self limiting/Homeostasis and Contraction: 

Regulate response and generate balance 

via feedback regulation







How do innate immunity 

distinguish self from non self ?



Post recognition of non self (Pathogen 

Associated Molecular Patterns) using 

Pathogen Recognition Receptor



Toll-mutant drosophila are 

susceptible to fungal infections



Discovery of the mammalian Toll-like 

receptors (TLR):

1997: Janeway and Medzhitov discovered a human protein with structural 

similarity to drosophila Toll that could activate immune response genes in 

human cells (TLR4).

1998: Beutler discovered that a mouse strain with an altered response to 

bacterial lipopolysaccharide (called LPS or endotoxin) was due to a 

mutation in the TLR4 gene.

There are 11 TLR family members in human and 12 in mice.  Each 

responds to a distinct set of microbial products.



Insert Fig 3-11

Different mammalian Toll-like receptors (TLRs) are 

specific for different classes of microbial products



Different mammalian Toll-like receptors (TLRs) are 

specific for different classes of microbial products



Toll-like receptors 

(TLRs) 

link microbial 

products (PAMPs) 

to 

transcription

factor activation

in a signaling 

pathway that is 

conserved 

between mammals 

and insects



A more detailed look at the signaling pathway down-stream of Toll-like 

Receptors (TLRs) 



A more detailed look at the signaling pathway down-stream of Toll-like 

Receptors (TLRs) 





Triggering of PRRs on macrophage or dendritic 

cells can induce a LARGE variety of events 

including:

• Increased phagocytosis

• Production of cytokines and inflammatory 

mediators:

Interferons to induce anti-viral state

Chemokines to attract migrating cells

• Increased cell migration

• Changes in expression of molecules 

involved in  T cell   antigen presenting 

cell function.





Cardinal signs of Inflammation

• Rubor: Redness due to neovascularization

• Tumor: Swelling due to exudation of fluids

• Calor: Heat causing increased blood flow 

and secretion of cytokines

• Dolor: Pain (pain receptor activation by 

inflammatory mediators

• Function laeva: Loss of Function due to 

disruption of tissue structure
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