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Muerte celular

A Necrosis

A Muerte celularprogramada
(Programmed Cell Death, PCD)

- Apoptosis
- Otras formas de PC[®iroptosis Necroptosis etc.)



Apoptosis vsNecrosis

Apoptosis “Budding® APoptotic Bodies

(cell shrinks, chromatin condenses) are phagozytosed;
no inflammation

Necrosis o/ Cellular and nuclear
(cell swells) Cell becomes leaky, lysis causes inflam-
blebbing mation
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Apoptosis vsNecrosis

Activo Pasivo

Condensacion del citoplasma Hinchazon del citoplasma

Condensacion y fragmentacion Condensacion y fragmentacion

nuclear picnosis nuclear picnosig/ lisis nuclear
(cariolisig

Membrana intacta Membrana comprometida

Citoplasma retenido en cuerpos Citoplasma liberada medio

apoptoticos extracelular

No hay inflamacion Inflamacion

Dependiente deeaspasas Independiente decaspasas

CASPASASCistdn-Proteasagjue cortanblancostrasresiduosde Aspartato



caspase cascade

one molecule of
active initiator caspase
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cleavage of cleavage of
cytosolic protein  nuclear lamin



CaspaséActivatedDNAse(CAD)degradael ADN
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Técnica de TUNEL

(TerminaldeoxynucleotidytransferasedUTPnick end labeling )
Permiteobservarexperimentalmentela fragmentaciondel ADN

TUNEL
assay

Tras fijar la ceélula, en cortes
histologicos placas etc.







LaFosfatidilserinaesexpuestaen lasuperficiede la
membranaplasmatica
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Resting cells

Active

l : Caspase 3-recognition site

Apoptotic cells

Flippase

ATP11C
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Irreversible
inactivation
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Otros blancos deaspasas

A Laminas
A Gelsolina
A Espectrinas

A Citoqueratinas



cPor qué apoptosis?
¢,.cuando?

. Como?



Caenorhabditiselegansy las bases
genéticas de la apoptosis




The Nobel Prize in
Physiology or Medicine
2002

- /s
Sydney Brenner H. Robert Horvitz John E. Sulston
Prize share: 1/3 Prize share: 1/3 Prize share: 1/3

The Nobel Prize in Physiology or Medicine 2002 was awarded jointly
to Sydney Brenner, H. Robert Horvitz and John E. Sulston "for their
discoveries concerning genetic regulation of organ development
and programmed cell death'.



Linaje invariable durante el desarrollo:

959 celulas somaticas
131 células mueren por apoptosis



