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‘Omnis cellula e cellula’

Toda célula deriva de otra célula

Rudolf Virchow
(1821-1902)

Todos los seres vivos, desde los
organismos unicelulares hasta
los metazoarios, descienden de
un ancestro comun por rondas
sucesivas de crecimiento y
divisiones.
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Eukaroyotic Replication Cycle

(Times are for Cells Growing in Culture)

GO0: Resting Phase
G1: Growth & Metabolism
S: DNA Replication

G2: Growth of Structural Elements
M: Mitosis

Table 17-1  Some Eucaryotic Cell-Cycle Times

Cell Type Cell-Cycle Times
Early frog embryo cells 30 minutes
Yeast cells 1.5-3 hours
Intestinal epithelial cells -12 hours
Mammalian fibroblasts in culture -20 hours
Human liver cells -1 year
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Interfase:
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« Crecimiento celular
« Duplicacion de organelos o o
« Duplicacion del centrosoma

« Chequeo de condiciones internas y externas
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. Mitosis (division nuclear)
. Citocinesis (division del citoplasma)
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Interfase: duplicacion de
organelos

Aparato de Golgi

Reticulo endoplasmico rugoso



Dinamica de los organelos durante
el ciclo celular

Aparato de Golgi Mitocondrias (verde)
(blanco) Microtibulos (rojo)



Duplicacion del centrosoma

La duplicacion comienza entre la fase S y G2 del ciclo



Division sin crecimiento
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Ciclo Bifasico

Embrion de anfibio






Ciclo celular

Fase M

Mitosis (division nuclear)
Profase
Prometafase
Metafase
Anafase
Telofase

Citocinesis (division del citoplasma)
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Profase

entrosome

intact
nuclear
envelope

forming
mitotic
spindle

kinetochore

condensing replicated chromosome, consisting of
two sister chromatids held together along their length

Los cromosomas replicados se condensan.
Fuera del nucleo, el huso mitético se ensambla
entre ambos centrosomas.



Cromosoma mitotico
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Cromatidas hermanas sintetizadas en S y unidas por cohesinas

Cinetocoro: estructura proteica sobre los centromeros de las
cromatidas hermanas



Huso mitotico

spindle pole replicated kinetochore motor
chromosome protein
centrosome (sister chromatids)

+

N
7

astral microtubules  kinetochore microtubules  interpolar microtubules



Prometafase

fragments of
nuclear envelope
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chromosome in active motion

Desensamblado de la envoltura nuclear.
Los cromosomas se unen al huso mitoético



Fosforilacion y desensamblado
de la lamina nuclear

CYTOSOL
nuclear envelope

|

nuclear nuclear

lamina

chromatin

nuclear pore DNA

inner nuclear
membrane nuclear
outer nuclear | €nvelope
membrane

PHOSPHORYLATION
OF NUCLEAR PORE
PROTEINS AND LAMINS

FUSION OF NUCLEAR
ENVELOPE VESICLES

INTERPHASE NUCLEUS phosphorylated

pore protelns E

chromosome —_

daughter

9 chromosome

nuclear envelope

vesicle Q
phosphorylated 4

lamins

TELOPHASE

PROMETAPHASE

DEPHOSPHORYLATION
OF NUCLEAR PORE
PROTEINS AND LAMINS



(A)

Cinetocoro

centromere region
of chromosome

replicated
chromosome

A

kinetochore

%

(8)

=

| EH |
chromatid

kinetochore
microtubules

kinetochore

anaphase chromatid | direction of
| I | —» chromatid
T » \ ; movement

microtubules
embedded in
kinetochore

© | L |



Cinetocoro
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Metafase

Los cromosomas son alineados en la placa metafasica.
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Anafase

daughter chromosomes

shortening

kinetochore spindle pole
microtubule moving outward

Las cromatidas hermanas se separan y cada una es empujada hacia
un polo del huso mitdtico



Separacion de las cromatidas
hermanas
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Separacion de las cromatidas
hermanas
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Telofase

set of daughter chromosomes
at spindle pole

contractile ring
starting to
contract

/

interpolar
microtubules

centrosome

nuclear envelope reassembling
around individual chromosomes

Los cromosomas llegan a sus respectivos polos y comienza el
re-ensamblado de la envoltura nuclear
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completed nudear envelope
surrounds decondensing
chromosomes

contractile ring
creating cleavage

furrow re-formation of interphase
array of microtubules nucleated
by the centrosome

El citoplasma es dividido en dos por un anillo contractil
de actina y miosina



Anillo contractil

actin and myosin filaments of the
contractile ring
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astral stimulation model central spindle stimulation model astral relaxation model




Citocinesis en plantas

Interphase Prophase Metaphase Telophase

Cortical

site

Nascent cell plate

Fragmoplasto: vesiculas derivadas del Aparato de Golgi

division — b /\) the cortical
~ )\ division site

Actin filaments
guiding cell-plate
formation toward

Phragmoplast

Membrane vesicles
being delivered by
microtubules
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