Processes in Innate Immunity

[1] Recognize the presence of infection
and sound the alarm.

[2] Recruitment effector functions to kill
pathogen, prevent its replication.

[3] Recruit the adaptive immune
response if needed.



Pathogen damage human cells in different ways
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Pathogens exploit different cellular and tissue environments
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Complement: a system of serum proteins that tags
athogens to facilitate their destruction.
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Phagocytosis of bacteria by macrophages

bacterium * X

receptor for
bacterial
surface
constituents

phagosome

O

phagolysosome

O

Degradation

bacterium ~ O.bacterial component

ITranscription |

g

D@ inflammatory cytokines

Figure 1.17 The Immune System, 3ed. (© Garland Science 2009)



Toll-like receptors recognize microbe-specific macromolecules
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Specificities of Toll-like receptors

Recognition of microbial products through Toll-like receptors
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On detecting infection macrophages orchaestrate a state
of inflammation

On sensing microbial products,
macrophages secrete a variety
of pro-inflammatory cytokines
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Neutrophils are stock-piled in the bone marrow
awaiting the call for inflammation

Large reserves of neutrophils are stored in
the bone marrow and are released when
needed to fight infection

Neutrophils travel to and enter the infected
tissue, where they engulf and kill bacteria.
The neutrophils die in the tissue and are
engulfed and degraded by macrophages

bone marrow
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Recruitment of neutrophils from blood to the infected tissue
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Recognition, endocytosis and destruction of bacteria
by neutrophils

Neutrophils express receptors for
many bacterial and fungal constituents
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Neutrophils are potent, short lived and die on the battlefield
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Recruitment of natural killer (NK) cells to sites of infection
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NK cells are active in defense against virus infection
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NK cells recognize perturbation in HLA class
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NK cell receptors for HLA class I are encoded in two
genomic complexes
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Inhibitory NK-cell receptors for MHC class |
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Killer cell immunoglobulin-like receptors (KIR)
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Functions of Natural Killer (NK) cells

Immune system :
Y Reproductive system




Functions of Natural Killer (NK) cells
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Functions of Natural Killer (NK) cells

Immune system

Kill virus-infected cells

and cancerous cells.
Co-operate with dendritic cells

Reproductive system

Maternal uterine NK cells co-operate with
fetal extra-villous trophoblast to widen
maternal arteries supplying blood to the
placenta.




Interactions between fetal trophoblast and maternal
uterine NK cells remodel the spiral arteries
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Preeclampsia and other disorders of pregnancy are associated
with insufficient remodeling of the spiral arteries
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What happens when a person
lacks NK cells?



