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The Process of CelllDIvision Section 10.2: The Process of Cell Division

Section 10.2 = The student will investigate and
understand common mechanisms of
inheritance and protein synthesis.

= Key concepts include:
=3) cellgrowth and division;
=b)  gamete formation; and
=c) cell specialization.

Biology B

Cell Division 7weeldenbye Cell Division

= Some cells divide constantly: e, = Other cells divide rarely or never.
cells in the embryo, skin cells, \

qut lining cells, etc. &Ry @@ \ i
X | Nerve cell P '—"h&

. R -
bW :1 2

L.ardlacCeII
Brain Cell - Nerve cell (Heart Muscle)

Epithelial Cell ~ Intestinal Cell




Cell Division Viocabulary

= somatic cell - 3 body cell; 3 cell whose genes
will not be passed on to future generations.

= sex or.derm cell - 3 cell that is destined to
become a gamete (eqg ot sperm); g cell
whose genes can be passed on to future
denerations,

Cell Division
® 2 kinds of cell division:

= 1, Mitosis: Division of somatic cells

= J. Meiosis: Creation of newsex cells

Sperm cells Human eqq cell
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Cell Division Viocabulary

= diploid (ON) - 3 cell with 2 chromosome
sets in each of its cells; all body (somatic)
cells

= haploid (N) - 3 cell with 1 chromosome set
inieach of its cells; all gametes (sperm, eggs)

Cell Cycle

= A typical cell goes [0
through 3 process of (mitoss)
growth, development, p
and reproduction e \ Gl
called the cell cycle. ) i \\ @)
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Cell Cycle

= The longest
phase in the cell
cycleis
interphase.

= The 3 stages of
interphase are
called Gy, S, and
G,

Cell Cycle

= The S phase
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Cell Cycle

= Cells spend most of
theirtime in Gy: it is
the time when the
cell grows and

petforms its normal
function,

= Control of cell
division occursin Gy
3 cell that isn/t
destined toidivide
doesinto Gp,

The cell double-checks the
duplicated chromosomes for
error, making any needed
repairs.

Each of the 46

Cellular contents,
dupli 3
upl.:atad wie excluding the chromosomes,

are duplicated.

Cell cycle arrest,

Cell Cycle

= G, is the period
between S and
mitosis.

= DNA replication
is checked and the
celllis getting
readyto divide.

illustration by G eorge Eade
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The cell cycle (Figure 11.5)

Cell Division

= All living cells come from other living cells.

= During mitosis, the nucleus of the cell
divides, forming two nuclei with identical
genetic information,
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Sa
Growth and
final preparations

Mitosis

Prophase

= |n prophase, the cell begins the process of

" Mitosis produces two Ik
division.

genetically identical
cells.

= Mitosis is referred to
in the following
stages: prophase,
metaphase, anaphase,
and telophase.

= The chromosomes condense:

(a) DNA in uncondensed form (b) DNA ¢ into

Telophase
Chromatn expands.
Cyuplasm dirides.

Two daughter cells

Mitosis




DNA wraps around Chromatin folds up to
proteinto make B make chramosomes.
chromatin, ARy

duplicated cell
chromosome

chromatin

Prophase

= Centrioles migrate
to opposite poles o
the cell.

= Astersand spindle
ibers form.

Aster and the mitotic apparatus
in an animal cell

Prophase

= Nuclearenvelope disappears.

Draw Prophase
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Prophase Prophase




Prophase

Spindle fibers

>4 i
. chromatids

Metaphase

* The chromosomes Gentriole
line up at the P,
equatorof the cell ISP
(metaphase plate), f
with the centrioles at
opposite endsand
the spindle fibers
attached to the
centromeres,

Centriole

Spindle fibers

Prophase

/’

> 4
“ch

romatids
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Draw Metaphase

Anaphase

= Thespindle fibers  Fommm—m
contract and the ‘9
chromosomes are
pulled to opposite
poles.
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Anaphase

= |n anaphase, the
centromeres divide.

= At this point, each
chromosome goes
from having 2 sister
chromatidsto being 2
separate chromosomes

Draw Anaphase
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Telophase Draw Telophase

= | telophase the cell
actually divides.

= The chromosomes are at
the poles of the cell.

= The nuclearenvelope re-
forms around the two
sets of chromosomes,

Cytokinesis Cytokinesis

= The division of the i = |n plantcells, 3 Cell Plate forms
cytoplasm. A and separates Daughter Cells,

= |n animal cells, 3
Cleavage Furrow
forms and separates
Daughter Cells

Cleavage furrowin a dividing frog cell.
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ANIMAL VS, PLANT MITOSIS Mitosis: Can you name the stages?

= ANIMALCELL = PLANT CELL

= Centriole and = No visible
aster present centriole or aster

= Daughtercells = Daughter cells
separated by separated by cell
cleavage furrow plate

Mitosis: Can you name the stages? Mitosis: Can you name the stages?

Prophase / ¥ Prophase

Metaphase
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Mitosis: Can you name the stages? Mitosis: Can you name the stages?

Prophase 2 Prophase

Anaphase ¢ Anaphase

Telophase

Mitosis: Can you name the stages? " Phases of mitosis - IPMATC

parent cetl
Interphase

Prophase

Anaphase

Telophase : Telophase [/

Cytokinesis Mitosis
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® Phases of mitosis ~ IPMATC

Important
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