Cell Division—Mitosis Notes

Cell Division — process by which
a cell divides into 2 new cells

e Why do cells need to divide?

1.Living things grow by
producing more cells, NOT
because each cell increases in
size

2.Repair of damaged tissue

3.1f cell gets too big, it cannot
get enough nutrients into the
cell and wastes out of the cell




e The original cell is called the parent cell; 2 new cells are
called daughter cells

e Before cell division occurs, the cell replicates (copies) all
of its DNA, so each daughter cell gets complete set of
genetic information from parent cell

e Each daughter cell is exactly like the parent cell — same
kind and number of chromosomes as the original cell
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e Many organisms, especially unicellular
organisms, reproduce by means of cell division —
called asexual reproduction — Ex: bacteria




DNA

e DNA is located in the nucleus and controls all cell
activities including cell division
e Long and thread-like DNA in a non-dividing cell is called
chromatin
e Doubled, coiled, short DNA in a dividing cell is called
chromosome
Consists of 2 parts: chromatid and centromere
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CHROMOSOME STRUCTURE

"unduplicated” "duplicated"

I(l

o 2 identical “sister”
chromatids attached at
centromere or an area in the middle
primary constriction
called a centromere

chrom atid

o When cells divide,
“sister” chromatids
separate and 1 goes to

‘ each new cell

identical sister chromatids



e Chromatin to chromosomes illustration:
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Why does DNA need to change

. More efficient division
from chromatin to chromosome?




Chromosome number
e Every organism has its own specific number of
chromosomes
Examples: Human = 46 chromosomes or 23 pairs
Dog = 78 chromosomes or 39 pairs
Goldfish = 94 chromosomes or 47 pairs
Lettuce = 18 chromosomes or 9 pairs




e All somatic (body) cells in an organism have the same
kind and number of chromosomes

Examples: Human = 46 chromosomes

Human chromosomes!
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Human skin cell = 46 chromosomes
Human heart cell =46 chromosomes
Human muscle cell = 46 chromosomes

Fruit fly = 8 chromosomes

Fruit fly skin cell = 8 chromosomes
Fruit fly heart cell = 8 chromosomes
Fruit fly muscle cell = 8 chromosomes




Cell Cycle -- series of events cells go through as
they grow and divide

e Cell grows, prepares for division, then divides to
form 2 daughter cells — each of which then begins

the cycle again \T:mel

Interphase

Cytokinesis

Telophase
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Prophase
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Interphase—period of cell growth and development

e DNA replication (copying) occurs during Interphase

e During Interphase the cell also grows, carries out
normal cell activities, replicates all other organelles

e The cell spends most of its life cycle in Interphase




Mitosis — division of the nucleus into 2 nuclei,
each with the same number of chromosomes

e Mitosis occurs in all the somatic (body) cells

So each new daughter cell
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Why does mitosis occur: has nucleus with a complete

set of chromosomes
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* 4 phases of nuclear division (mitosis), directed
by the cell’s DNA (PMAT)

. Prophase , Metaphase—(Middle)

;. Anaphase—(Apart) , Telophase—(Two)




| Prophase

e Chromosomes coil
up

e Nuclear envelope
disappears

e Spindle fibers form




» Metaphase—(Middle)

e Chromosomes line up
in middle of cell

e Spindle fibers connect
to chromosomes




3. Anaphase—(Apart)
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e Chromosome
copies divide

e Spindle fibers pull
chromosomes to
opposite poles




4. Telophase—(Two)

e Chromosomes uncoil

e Nuclear envelopes
form

e 2 hew nuclei are
formed

e Spindle fibers
disappear




Cytokinesis — the division of the rest of the cell

(cytoplasm and organelles) after the nucleus
divides

In animal cells the cytoplasm —>®
pinches in

In plant cells a cell plate forms —>

e After mitosis and cytokinesis, the cell returns to
Interphase to continue to grow and perform
regular cell activities
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Summary: Cell Cycle

Interphase—> Mitosis (PMAT)—> Cytokinesis

*\When cells become old or damaged, they die and
are replaced with new cells






Cell Division Control

Initiation

* DNA controls all cell pioling i
activities including cell @—’
division

Promuotion

e Some cells lose their ability | = SeconeMueton T ZEE

to control their rate of cell @

division — the DNA of —

these cells has become —— Cancer Call
damaged or changed

(mutated) ’_,

* These super-dividing cells

form masses called tumors




* Benign tumors are not cancerous — these cells do
not spread to other parts of the body

e Malignhant tumors are cancerous — these cells
break loose and can invade and destroy healthy
tissue in other parts of the body (called
metastasis)

A tumour is forming
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Banign tumors are geneially
salf-contained and localized
and hava a well-delined
parimeatar.

They are dangerous When theay
COMpress sUrrodnding bissdes,
A barign lumor near a blood
vessel could resinct the flow of
blood: in the abdamen it could
impalr degestian; im e beain i
Could couse paraheeis.

They grow slowly,
expanding outwerd
from a central mass.

Malignanl wmors ams
nt self-containad, and
usuaily do not comprass
surrgunding les=uas. Theair
qrawth i= an irnsgular
irgaision of adjacant calls.

Allhough thay may
o oy, ey oie
A= capabds of very
rapid growth.

They are no! locslized; in

a process called metastasis
they shad cedls that traval
thraugh the bloodsirsam
ant infect Hissuss at other
locations. They can even
estublish malignant growth
in & differant type of ssue;
i braasl cancer can spraad
fo bone fissue, lor adample.




e Cancer is not just one

disease, but many
diseases — over 100

different types of
cancers

Leukaermias and Iy mphomas
frake up about 5% of all
types of cancer,

Lymphomas

Leukaermias

‘Epithelial' tissue is
hasically skin tissue
that covers and lines
the body. Most cancers
are cancers of the epithielial
cells. Cancers of the epithielial
cells are called 'carcinomas’

T~ Connective tissue
I cancers are called
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Prevalence of Cancer Worldwide™(1997)
1,535,000

Lung and bronchus

2,135,000
1,400,000
Stornach 2,315,000
3,010,000
Colon and recturn Z,175,000

650,000
765,000

Breast 7,995 000
220,000
&13,000

203,000

Liver

Esophagus

Maouth and phatynx 2,005,000

Frostate &, 205,000

Lyrnphorna and rmyelama 1,220,000

1,460,000
. 20,000
Leukernia 635,000
Uterine cervix 2355 ,000
; 425,000
Urinary bladder 1 250,000
Owvary 1,655,000
; 242,000
Fdney 725,000
Uterus 1,423,000
25,000
EEE SED,DDDI , , , ,
0 1,600,000 3,200,000 4,800,000 6,400,000 2,000,000

Murnber of Cases

®Source . The Werld Health Repord, World Health Organization.
i€ 2002 Encyclopaedia Britannica, Ine.
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Chromosome
Phase . Important Events
Appearance & Location

DNA replication, cell grows

Interphase DNA copies itself; chromatin and replicates organelles
. Nuclear envelope
Prophase Chromosomes coil up disappears, spindle fibers
form
Metaph Chromosomes line up in Spindle fibers connect to
etaphase the middle chromosomes

Chromosome copies divide | SPindle fibers pull
Anaphase and move apart chromosome copies apart

to opposite poles

Nuclear envelopes reform,
2 new nuclei are formed,
spindle fibers disappear

Chromosomes uncoil back

Telophase . .
into chromatin

Division of the rest of the
Cytokinesis Chromatin cell: cytoplasm and
organelles




