INNATE IMMUNITY


rapid (minutes/hours), generalized response to injury


FEATURES:


primary response



shares effectors w/ adaptive immunity; stimulates adaptive immunity


recognizes MOLECULAR patters (as opposed to structural patterns)



INVARIANT receptor classes (as opposed to recombined)


appears in JAWED VERTEBRATES

TARGETS:  PAMS (pathogen-associated molecular patterns)


invariant and specific to pathogen; necessary for pathogen survival


(ex/ dsRNA, LPS, mannoprotein, f-Met, etc.)


host has RECEPTORS:  PRR’s (pattern recognition receptors)



germline encoded; not arranged



widely distributed (intracellular, cell surface, and secreted)



varied functions – 




opsonization




phagocytosis




complement




cytokine release




apoptosis



TLR’s – TOLL LIKE RECEPTORS




transduce PAMP signal into effector cell




trigger at least 2 signal transduction cascades





MAPK





inflammatory




different TLR’s ( different responses






2 – recognizes yeast






4 – LPS

INNATE IMMUNE CELLS

NEUTROPHILS



MACROPHAGES

short lived (days)



long lived

kill bacteria




kill bacteria AND regulate inflammation

ROI, degradative enzymes


cytokine secretion







can present antigens







ROI and NO

both arise from MYELOID progenitor cells (which came from pluripotent hematopeoetic 

stem cell)

NEUTROPHILS – 


mature in bone marrow and released into blood


adhere/diapedese through tissue


kill pathogens by phagocytosis and use of ROS/degradative enyzmes


all activities are cytokine regulated


Defects:


NEUTROPENIA – fatal due to bacterial/fungal infection


Defects can occur in 




adherence




chemotaxis




killing

MACROPHAGES – 


can live in tissue for >1 month


interact w/ adaptive immune system


can remodel tissue


can kill pathogens

LEUKOCYTE CIRCULATION/MIGRATION

1) Rolling (loose adhesion)

mediated by SELECTINS (P/E) on epithelium; L on leukocytes

LIGANDS are neutrophil CHO’s

2) CYTOKINE ACTIVATION of both leukocyte and epithelial cells

3) TIGHT adhesion ( stops rolling

Neutrophils:  INTEGRINS

Endothelium:  CAM’s (cell adhesion molecules)

4) DIAPEDESIS

migrates towards a junction and cytokine-mediated diapedesis

5) MIGRATION through tissue along chemotactic gradient towards inflamm.

can follow cytokines, PAMP’s, etc.

**critical for immune surveillance**

PATHOGEN RECEPTORS


PRR - innate


Complement - innate


FC receptors - adaptive immunity



recognize antigens VIA antibodies




phagocytes (Neutrophils/Macrophages) – express FcγR (I, II, III)

GI – macrophage activation





GIIA – neutrophil activation





GIIIA – NK activation

EI – basophil/mast cell degranulation



2 Classes found on SAME immune cell (
**modulates threshold of response**

inactivating receptors:  cytoplasmic ITIM tails





can interact w/ antibodies BUT co-aggregate w/ activating 

receptors to inhibit response




activating receptors:  cytoplasmic ITAM tails





results in FcR autophosphorylation






cytoplasmic TK activation ( cell. response

EFFECTORS OF INNATE IMMUNITY – Phagocytosis, ROS/NO killing, Cytokines


PHAGOCYTOSIS



neutorphils/macrophages are professional phagocytes




use of specialized receptors 





- PRP’s

- FcR’s: downstream effectors activate motor proteins 



results in psuedopod generation






- C3 mediated – DIFFERENT!






extra signals necessary for phagocytosis






pseudopods NOT generated ( motor proteins??



“zippering” – antibodies “pull” membrane over opsonized particle




mech. unclear



Pathogen Killing:  occurs in PHAGOSOMES

-     lysosome fusion

· superoxide PUMPED into phagosome by NADPH OXIDASE

activated by Rac:GTP

CGD (Chronic Granulomatous Disease)


defect in of NADPH oxidase subunits


cannot kill bacteria ( chronic infection
**neutrophils have wider variation of killing mechanisms**


NITRIC OXIDE – specific to the innate immune system



cytokines/pathogens activate macrophage and induces NOS2 ( NO prod.


ANTI-MICROBIAL PEPTIDES - 



can specifically target bacteria based on CHARGE


CYTOKINES – produced by variety of cell types (normal, innate, adaptive)



can TRIGGER innate immune cells



can be released by innate immune cells to REGULATE adaptive immunity

**link between innate and adaptive immunity**



immature DENDRITIC cells reside in tissue


activated by pathogens and migrate to lymph nodes to PRIME T CELLS



TLR’s required for pathogen activation of dendridic cells

innate immunity

- gives adaptive immunity time to respond

- ALERTS adaptive immune system

