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breakdown of nuclear membrane

spindle fibers appear
sister chromatids chromosomes condense

centromere spindle fibers attach to chromosomes

loosely coiled
replicated chromosomes

nuclear membrane reforms
chromosomes decondense

spindle fibers disappear

parent cell becomes
2 daughter cells with
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* Chromosomes
condense and
become visible

* Spindle fibers
emerge from the
centrosomes

* Nuclear envelope
breaks down

* Centrosomes
move toward

opposite poles

* Chromosomes
continue to
condense

* Kinetochores
[ appear at the
“centromeres

* Mitotic spindle
microtubules
attach to
kinetochores

¢ Chromosomes
are lined up at
the metaphase
plate

* Each sister
chromatid is
attached to a
spindle fiber
originating from
opposite poles

* Centromeres
split in two

« Sister
chromatids
(now called
chromosomes)
are pulled toward
opposite poles

« Certain spindle
fibers begin to
elongate the cell

* Chromosomes
arrive at opposite
poles and begin
to decondense

* Nuclear envelope
material
surrounds
each set of
chromosomes

* The mitotic
spindle breaks
down

 Spindle fibers
continue to push
poles apart

* Animal cells: a
cleavage furrow
separates the
daughter cells

* Plant cells: a cell
plate, the
precursor to a
new cell wall,
separates the
daughter cells

MITOSIS
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Mitotic Index

The mitotic index can be calculated by counting how many cells are visible in the filed of view
and the number of cells visible that are in a stage of mitosis.

Mitotic index = the number of cells in mitosis x 100

he total number of cells
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INTERPHASE
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The nucleus of the cell is clearly
stained and appears to have tiny dots
and one or more dark nucleoli inside.
What you can't see are the phases of
interphase:

Ga: Period of cell growth before (G =
gap); ribosomes and organelles are
being duplicated.

S: DNA replication (S = synthesis;
new copies of DNA are synthesized.
G2: DNA has been replicated; cell is
preparing for mitosis.
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Prophase:

Chromosomes become visible and
nucleoli disappear (DNA +
associated proteins become tightly
organized).

Chromosomes consist of two sister
chromatids (DNA replicas +
associated proteins) attached together
at a specialized region called the
centromere.

Nuclear membrane breaks down
and the chromosomes spread out.
Spindle fibers (microtubules) appear.
They radiate out to the plasma
membrane at the poles in animal
cells. These radiations, called asters,
are absent in plant cells.
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Metaphase:

The chromosomes assemble on the
equatorial plate (an imaginary disc
that crosses the center of the 3-
dimensional cell). Some part of each
chromosome is on this plate.
Metaphase ends when the centromeres
of each pair of chromatids split apart.
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Anaphase:

Sister chromatids separate from each
other and move to opposite poles of
the cell. The kinetochore, a part of
the centromere of each new
chromosome, moves along a spindle
fiber. The free ends of each
chromosome trail back toward the
equatorial plate and indicate
movement.
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Telophase & Cytokinesis:

This is like the reverse of prophase—
the cell is returning to interphase.
Chromosomes (now single molecules
of DNA with associated proteins)
have reached opposite poles of the
cell. Spindle fibers disappear.
Nuclear membrane forms around the
chromosome clusters. Chromosomes
disappear from view as DNA re-
extends, and nucleoli appear. The cell
divides into two daughter cells
(cytokinesis). In plant cells vesicles
deposit new cell wall material along
the equator to form the cell plate.
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