


grow, perform the
needed to survive, and
eate new cells. These
known collectively
cle, are repeated
ghout the life of a cell.

any situations, division also
es that new cells are available
to replace the older cells within an
organism whenever those cells die.



tic cells, which include Dbacteria,
e of cell division known as binary
ocess involves replication of the
s, segregation of the copied
‘ of the parent «cell's
asm. The outc of binary fission is two
lls that are identical to the original cell.




t to prokaryotic cells, eukaryotic

vide via either mitosis or meiosis.
processes, mitosis is more

, Whereas sexually reproducing
yotes can engage in meiosis, all
otes — regardless of size or number of
— can engage in mitosis. But how does
ocess proceed, and what sorts of cells
does it produce?




What happens during mitosis?

itosis, a eukaryotic cell undergoes a
oordinated nuclear division that
he formation of two genetically
1 shter cells.

litosis itself consists of five active steps, or

1S€s: -

ase, prometaphase, metaphase, anaphase,
1 telophase.

re a cell can enter the active phases of
mitosis, however, it must go through a period
known as interphase, during which it grows
and produces the various proteins necessary
for division.
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a critical point during interphase
S phase), the cell duplicates its
and ensures its systems are
1vision.

conditions
" to move int

ideal, the cell is now
the first phase of
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e first phase of Mmitoss. Uurmg

chromosomes inside the cell's

d form tight structures.

ct, the chrom es become so dense that
appear as curvy, dark lines when viewed
a microscope (Figure 1).

se each chromosome was duplicated
C S phase, it now consists of two identical
copies called sister chromatids that are
attached at a common center point called the
centromere.




articular, two structures called centrosomes

) opposite sides of the cell during this phase

begin building the mitotic spindle. The

ic spindle plays acritical role during the

‘ later phases of mitosis as it orchestrates the
movement of sister chromatids to opposite
poles of the cell (Figure 2).




Review of Prophase

Prophase
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Mitqtic_spindle%~—// \\-—xéentromere and
beginning to form kinetochore

* Nuclear membrane disintegrates, and
nucleolus disappears

- Chromosomes condense

- Mitotic spindle begins to form and is complete at the
end of prophase

- Kinetochores begin to mature and attach to spindle
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Sketch The Spindle

Mitotic center
(centrosome)

microtubule

Centriole




prophase is complete, the cell enters
hase.

ometaphase, the nuclear membrane
‘and the mitotic spindle gains access to
rOmOSsomes.

uring this phase, a protein structure called the
etochore is associated with the centromere on
sister chromatid. Stringlike structures
ed microtubules grow out from the
dle and connect to the sister chromatids
at their kinetochores; one microtubule from one
side of the spindle attaches to one sister chromatid in
each chromosome, and one microtubule from the

other side of the spindle attaches to the other sister
chromatid (Figure 3a).




rometaphase, metaphase begins.
of metaphase, the microtubules
mosomes in a line along the
known as the metaphase

yosite poles of the cell,
epare to separate the sister chromatid



Hgure 5: Inmetaphase (a), the microtubules of the
spindie  (white)  have  attached and  the
chromosomes have lined up on the metaphase

platesuTring anaphase (b), the sister chromatids
arespuliedsapart and move toward opposite poles

of the cell.




Review of Metaphase
Metaphase
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Mitotic Chromosomes
spindle ———— _ aligned on
/& \metaphase
e : )plate
X
p°|ar Kinetochore

microtubules microtubules

« Kinetochores attach
What's occurri chromosomes to mitotic
spindle and align them along
metarhase plate at equator
of cell




Anaphase

Affer S etaphase is complete, the cell
Snterssanaphase. During anaphase, the
nicrotubules attached to the
;\_.”9;9«’ contract, which pulls the
Sister chromatids apart and toward
Opposite poles of the cell (Figure 3¢). At
[N1S ,Jah . each chromatid is considered
1 separate chromosome.
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Anaphase Review

What's Anaphase

occurring Centromeres divide in two.
Spindle fibers pull sister chromatids
to opposite poles of cell.
Each pole (future daughter cell) now
has an identical set of
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Anaphase

Polar

mlcrotubules Chromo-

» Kinetochore microtubules
shorten, separating
chromosomes to opposite
poles

« Polar microtubules elongate,
preparing cell for cytokinesis

Nuclei

Somparison of Anaphase & Telophase

~ Kinetochore m—ic_:r_gtu_bules _.

« Chromosomes reach
poles of cell

- Kinetochores disappear

« Polar microtubules
continue to elongate,
preparing cell for cytokinesis

* Nuclear membrane re-forms

* Nucleolus reappears

« Chromosomes decondense
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WHhY IS mitosis important?

reviously mentioned, most
lls that are not involved in
n of gametes undergo

se cells, known as somatic cells, are
ortant to the survival of eukaryotic
organisms, and it is essential that
somatic parent and daughter cells do
not vary from one another.




is ensures that each
ive cellular generation
same genetic

mposition as the previous
neration, as well as an
ntical chromosome set.







