Apoptosis




To fall away from (ancient Greek)




Definition

“Apoptosis is a pathway of cell death in which cells activate enzymes
that degrade the cells’ own nuclear DNA and nuclear and cytoplasmic
proteins.”

“a genetically determined process of cell self-destruction”

“a form of cell death in which a programmed sequence of events leads
to the elimination of cells without releasing harmful substances into the
surrounding area”

“Programmed cell death”
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Causes & Mechanisms of Apoptosis



Causes of Apoptosis Quiz!

» PCD during embryogenesis » DNA damage

» Hormone withdrawal » Protein misfolding/ER stress

» Steady state population » Some infections/Cytotoxic T
cell induced

» End of function/life
» Pathologic atrophy after duct

» Self reacting lymphocytes obstruction
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Causes & Mechanisms of Apoptosis
In practice
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Necroptosis
‘programmed necrosis”



)
4
RIP1-RIP3 compl

Failure to activate caspase 8 | Activation of caspase 8

Metabolic alterations

I

Lipid , Lysosome
e o _Eeroxidation membrane

! | l permeability

Bioenergetic
breakdown

Membrane damage
and organelle
swelling

Protein oxidation Degradation
and DNA damage of cellular
macromolecules

Loss of cell and organelle integrity

[ e
.4

R Ot
CELL DEATH * o st ol
BY NECROPTOSIS $ ~¢ : -
S,

@ CELL DEATH
: BY APOPTOSIS

Necroptosis

Physiologic & Pathologic

During formation of the
mammalian bone growth
plate

Acute pancreatitis
Reperfusion injury
Parkinson disease

Backup against viruses that
encode caspase inhibitors
(e.g., CMV).



