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· Microtubules of the mitotic spindle
· Actin and myosin filaments of the contractile ring

Cytokinesis: Animal vs Plant Cells
· Involves ring of actin filaments just under plasma membrane in association with motor proteins (myosin)
· New wall must be constructed dividing plant cells
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· Plants: microtubules and proteins define and organize the regions where new cell membrane and wall will form. Vesicles mostly form Golgi arrive, carrying polysaccharides and glycoproteins to lay down matrix for new cell wall. Later cellulose fibers are laid down to complete the wall.

Stages of Mitosis:

The first five stages of M phase—pro- phase, prometaphase, metaphase, anaphase, and telophase – constitute mitosis. 
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- PROMETAPHASE Prometaphase starts
abruptly with the
spindle pole breakdown of the nuclear
envelope. Chromosomes
can now attach to spindle
microtubules via their
kinetochores and undergo
active movement.
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microtubule




image5.png
. PROPHASE At prophase, the replicated

Lo C S chromosomes, each
. . consisting of two closely
',,n:aceta, tnoi?:tlirlg associated sister
envelope spindle chromatids, condense.

Outside the nucleus, the
mitotic spindle assembles
between the two
centrosomes, which have
begun to move apart. For
simplicity, only three

kinetochore chromosomes are drawn.

condensing chromosome
with two sister chromatids
held together along their length
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4 ANAPHASE
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At anaphase, the sister
chromatids synchronously
separate, and each is pulled
slowly toward the spindle
pole it is attached to. The
kinetochore microtubules
get shorter, and the spindle
poles also move apart, both
contributing to chromosome
segregation.
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. CYTOKINESIS During cytokinesis of an

animal cell, the cytoplasm
completed nuclear envelope is divided in two by a

surrounds decondensing o .
chromosomes contractile ring of actin

and myosin filaments,
which pinches in the cell to
create two daughters, each
with one nucleus.

CO""?“"T ring re-formation of interphase
:reatlng cleavage array of microtubules nucleated
urrow by the centrosome
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[5  TELOPHASE
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During telophase, the two
sets of chromosomes arrive
at the poles of the spindle.
A new nuclear envelope
reassembles around each
set, completing the
formation of two nuclei
and marking the end of
mitosis. The division of the
cytoplasm begins with the
assembly of the contractile
ring.
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M phase alternates with Interphase

Interphase = 90% of a proliferating cell’s time
» cell grows by producing proteins and organelles, copies its

chromosomes, and prepares for cell division
subdivisions:

-G, (Gap 1) > most of a cell's growth
-S  (“synthesis”) phase - DNA copied

— chromosomes attached at centromeres, still fully extended
-G, (Gap 2)-> cell completes preparations for mitosis

— chromosomes start to condense
— spindle apparatus starts to form

M phase - mitosis and cytokinesis
» subdivided according to state of chromosomes
» chromosomes finally condensed enough to become visible at
prophase
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Anaphase Telophase Cytokinesis

Vesicles filled \ Completed
with cell wall new
membrane components cell wall

Vesicles fuse, forming
a new cell wall.
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. METAPHASE At metaphase, the

chromosomes are aligned
at the equator of the
spindle, midway between
the spindle poles. The
paired kinetochore
microtubules on each
chromosome attach to
opposite poles of the
spindle.

spindle pole

astral
microtubule

spindle
pole

kinetochore
microtubule

kinetochores of all chromosomes
aligned in a plane midway between
two spindle poles
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