ENDOCYTOSIS:


helps to maintain cell size/volume via cell membrane


for nutrition, defense, and homeostasis


bacteria/viruses take advantage of it

PHAGOCYTOSIS


attachment:  receptor mediated




not energy dependent


engulfment:  energy dependent actin-based rearrangement around bacteria




ends in membrane fusion




also involves unconventional myosin motors


degradation:  PHAGOSOME fuses with lysosome


KILLING STRATEGIES - 



1. oxygen dependent – use of hydrogen peroxide 


2. oxygen independent – enzymatic (degrade bacterial walls/membranes)



SUBVERSION – 
fusion inhibition






hydolase resistance ( intracellular survival






escape

RECEPTOR-MEDIATED / CLATHRIN DEPENDENT ENDOCYTOSIS

Overview:
small particle internalization



binding concentrates the ligand ( greater efficiency/selectivity



similar machinery as used in exocytosis

Steps:


1. clustering


2. internalization


3. uncoating


4. endosome fusion

CLUSTERING:


concentrating step


LDLR defects – cytoplasmic tail mutation that prevents clustering



does not affect ligand binding


several kinds of endocytic signals; vary in distance from lipid bilayer


TYPES:



constitutive – receptors cluster w/out ligand binding



induced – activated by ligand binding



tethered – anchored to cytoskeleton ( SLOW endocytosis

INTERNALIZATION – 


clathrin mediated (also involved in lysosomal targeting during exocytosis)



TRISKELION – CCV subunit; 3HC + 3LC




various vesicle sizes (12 pentagons + various hexagons)




form BASKETS spontaneously in vitro




ATP, adapters, cytosolic factors necessary in vivo



ADAPTERS – (AP)




interact between receptor tails and clathrin




4 known types





ap1 – TGN





ap2 – endoyctosis





ap3/4 – post golgi sorting??



VESICLE FISSION –




GTPase – dynamin required for fission






may pinch or attract pinching machinery




after fission, vesicle uncoats (ATP dependent)

VESICLE FUSION


vesicles fuse w/ early endosomes


ENDOSOMES:
sort incoming lipids





DISASSOCIATE receptor/ligands





acidic pH (<6.5) decreases as endosome evolves


sorting:
receptors to tubules ( recycled




ligands to lysosomes ( digestion




uses similar machinery as exocytotic pathway for targeting


various fates after endocytosis (recycling, degradation, transcytosis)



determined by pH of disassocation, receptor tail sequences



degradation is a way to down-regulate the response to a ligand




(no receptor ( no response)

OTHER TYPES:


MACROPINOCYTOSIS – large fluid volumes taken into the cell





mitogen-induced lamellapodia formation


FLUID-PHASE PINOCYTOSIS – sample environment






or “acid-wash” the membrane






**non-concentrating** 


POTOCYTOSIS – CAVEOLAE mediated endocytosis





import of small molecules (folate)





attract signaling proteins ( signal transduction role??

OPPORTUNISTIC ENDOCYTOTIC LIGANDS - 



enveloped viruses use low pH to induce envelope-endosome fusion


bacterial toxins are activated at low pH and can cross endosomal membrane

