Division celular




fusion







INTERPHASE
G1 Phase

Cell growth

COPYRIGHT 19897 THE MONAGROUP LLC




Mitosis en vegetales




Interfase Transicion interfase
profase

Membrana

nuclear . Centrosomas
Micleo

Hucledlo

Cromatina

El nicleo duplica su ADN y La cromatina comienza a
centrosomas condensarse




Centrosoma

Microtiabulo’
polar

Microtidbulo
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Profase

Cromatides de los
CroOMmOosSomas

Huso en
dﬁaarrnlln

Prometafase

La cromatina continda enrrollandose

v superenrrollandose, y por lo tanto
compactandola cada vez mas. EI
Cromosoma consiste en dos cromatidas
idénticas

La membrana nuclear se rompe. Los
microtibulos del cinetocoro
interaccionan con los del huso, y el
resultado es el movimiento de los
Cromosomas



Metafase Anafase
Placa ecuatorial Cromosomas hijos

La region del centromero {duplicada) Cada centomero se divide, y el
que une las cromatides se alinea huevo cromosoma (cada uno
en el plano ecuatorial de la célula derivado de las cromatides)

comienza a moverse hacia los
polos



Telofase

Los cromosomas llegan a los polos.
oe pasa a la proxima interfase, mientras se reconstituye la membrana
nuclear y el nucleala v la cromatina se vuele difusa



MITOSIS
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Pt cells in various stages of mitosis: (a) prophase; (b} metaphas;: (cs amphase; () (clophase {all magnified about 2.700 times).






Bacterial
chromosome

Iintact nuclear
envelope

Kinetochore
miicrotubules

Intact nuclear
envelope

Kinetochore
miicrotubules

Centrosome

Fragments of
Nnuclear envelope

{(d) Most eukaryotes






Mitosis In tissue-cultured
lung cell of a newt,

fraichia graniuiosa recorded
with the new Pol-Scope.




Mitosis and
cell plate formation in a
flattened endosperm cell
of the African blood lily,

Haemarntfius kallierinae
observed with
phase contrast microscopy




Ciclinas Cinasas

=KdC o quinasa (cinasas) dependiente de ciclinas. Las quinasas agregan un grupo fosfato a las
proteinas. Las kdk junto con ciclinas son los mayores controladores del ciclo celular, provocando que la
célula pasede GlaSode G2 a M.

*FPM o Factor Promotor de la Maduracidn: Esta formado por la KdC vy las ciclinas que desencadenan la
progresion del ciclo celular.
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Generalidades de las Cinasas

APC.CdhY/proteasome
degraodes rn-lnhr cyclins
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proteasome '

degrades . Telophase and cytokinesis
=

secunn -

APC-Cdc20

An‘pho’e n DNA pre-replication
A complexes assemble
8t ongins

G, cyclin-CDK inactivates Cdhl

n G, cyclin-CDK activates
expressmn of S-phase cyclin
CDOX components

Restriction
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Mitotic
cyclin-CDK
activates
early mitotic
events

G, cyclin-COK phosphorylates
S-phase inhibitor

SCF/proteasome
degrades phosphorylated
S-phase cyclin-COK
inhibitor

S-phase cyclin-COK
activates pre-replication
complexes

DNA replication



Ciclinas
e an el ciclo

Cyclin
E + Cdk2
(2] Mitosis (3]
lnterphase (Gp) Tyrl5-P interphase (Gy)

Thrl6l- P| Thrl4-P Thrl61-P

Active

Degradatnon



Fosforilacion

de Ciclina B

De fosforitacion



Cyclin— Target-
CDK protein
binding binding
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Factor promotor de |la
Mitosis (MPF)

=u Inactve Inactive Inachive
MPF MPF MPF
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Activacion parcial con las ciclinas

Fosforilacion con CDK



CDK

{bl Low-activity cyclin A-CDK2 {c) High-activity cyclin A-COK2




Punfos de control
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FiGURA 14.7. Puntos de control del ciclo celular. Existen tres puntos: el punto R (Stop 1),
el punto G,-M (Stop 2) y el punto M (Stop 3).



m || Selected Cyclins and Cyclin-Dependent
“ Kinases (CDKs)

M Organism/l’rmcin Name
C I n O S O S S. POMBE
CDK (one only) Cdc2
Mitotic cyclin (one only) Cdc13
S. CEREVISIAE
% CDK (one only) Cdc28
Mid G, cyclin CIn3

? ? Late G, cyclins Clnl, CIn2

Early S-phase cyclins Clbs, Clbé
\. f Gz Late S-phase and early mitotic cyclins Clb3, Clb4
Late mitotic cyclins Clb1, Clb2
/ ? VERTEBRATES
A —
G1 M Mid G, CDKs CDK4, CDK6

Late G, and S-phase CDK CDK2
Mitotic CDK CDK1

Mid G, cyclins D-type cyclins
Late G, and S-phase cyclin Cyclin E
S-phase and mitotic cyclin A Cyclin A
Mitotic cyclin Cyclin B

Those cyclins and CDKs discussed in this chapter are listed and
class'iﬁed by the period in the cell cycle in which they function. A het-
erodimer composed of a mitotic cyclin and CDK is commonly re-
ferred to as a mitosis-promoting factor (MPF). y



CDK en mamiferos
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Cyclin A-CDK1
Cyclin B-CDK1

~ Cyclin D-CDK4
Cyclin D-CDK6
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Cromosomas




Entre
estadios

Mitotic
chromosomes

G, chromosomes



Cenfiriolos

S phase




Kinetochore
microtubules

Cinetocoro

Kinetochore




Huso acromatico

Astral spindle fibers
! Centniole Chromosomes Centriole |

Pencentnolar matenal Chromosomal spindle fibers Polar spindle fibers Pericentriolar matenal



Microtubulos

Cinetocoro

FIGURA 14.3. Tipos de microtubulos del huso mitético: no cinetocéricos polares (1), cinetocoéricos (2),
no cinetocoricos libres (no estabilizados) (3), de los centriolos (4) y astrales (5).
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Polimerizacion
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Células arrestadas




Separacion

Anafase A

Anafase B




