3

Chapter 5 Cell Reproduction
Mitosis 54

LEQ: Why is cell division necessary for the growth & development of living
organisms? ) 3,

e 4

Think about this

“|Why do we have to cut our hair,

nails, and lawn all the time?

Gap 1(Gy)
Cells grow, carry out normal functions,
and replicate their organelles.

Synthesis (S)
DNA synthesis

Gap 2 (Gy)
Additional
growth

Section 5.1: The Cell Cycle

Why do cells divide?

e —
1. Growth of organisms.

2. Healing (cuts, burns, etc.).
3. Cells have size limits.

a. If too small, they cannot contain necessary
organelles.

b. If too large they cannot take in enough
materials (oxygen, nutrients) or get rid of
waste adequately.
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Cell size is limited.
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Interphase

M PHASE

= The period of growth. llé::‘?::’) i
: ivision] (cytoplasmic

G, PHASE

= Busiest part of the cell
cycle.

INTERPHASE

= Cell grows in size and
carries on metabolism. | soums

(DNA

>
G, PHASE

division) -~

Interphase
= Three stages: |
(1) Gap 1 (G, phase)- cell grows in size

and proteins are produced. More
organelles are produced.

(2) Synthesis (S phase)-
chromosomes duplicate; this is the
only time that DNA is produced. At
the end of this stage, the cell has
two complete sets of DNA.

(3) Gap 2 (G, phase)- short period of
growth. Cell parts needed for cell
division are assembled.
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Interphase

Interphase — the cell grows and
prepares for division

Chromatin

Centricles
\ Nucleolus

7 Muclear -
Envelope interphase

Plasma Membrane £l

Interphase

Mitosis (M phase)

v'Two processes are involved in this stage:

(1) mitosis- division of the
cell nucleus and its

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

contents. W/ &
/ W eqo==
(2) cytokinesis- the 2)..S . G,
process that divides the R b o ey
cytoplasm. G, &

Cell cycle arrest.
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- Chromosomes

chromatid

. One half of a duplicated
chromosome is a chromatid.

i
(§F centromere

telomere

|-
ESection 5.2: Mitosis and Cytokinesis

= DNA condenses into chromosomes at the start of
mitosis.

= DNA wraps or coils tightly around proteins called
histones causing it to condense.

hromosome Structure
Chromosome contain rytgmly wound DNA
You must unwind
the DNA ... .

many times to

observe the DNA S

Y
@ double helix.
8o 1

Histones - protein DNAwrpo nd. ,ﬁ?@ Chromosome Clip
o -
.
- |

romosomes before they
ate (copy themselves).




Section 5.2: Mitosis and Cytokinesis

=Mitosis= division of the cell
nucleus and its contents. Produces
two genetically identical daughter
cells.

*Mitosis produces all of the cells in your body with
the exception of gametes (egg and sperm)

*Mitosis is divided into 4 phases:
Prophase Metaphase Anaphase  Telophase

Mitosis Video

Metaphase

- 2 phase of mitosis. Spir\dle

— The doubled
chromosomes become
attached to the spindle
fibers by their
centromeres.

— The chromosomes line
up at the middle

(equator) of the
spindle.

Doubled chromosomes
at equator. -

Prophase

» 1s* and longest phase.
* Chromatin coils into chromosomes. ¢ m e cenlne D0
* Nuclear envelope breaks down. Before Mitosis Prophase
* Nucleolus disappears.

= Centrioles begin to migrate to opposite sides (poles) of
the cell.

Nuclear

= Spindle fibers begin to
orm between the
centrioles.

. SFindIe= football shaped
structure that

chromosomes attach to by
their centromeres.

sister chromatids:

Anaphase

-3rd phase of mitosis.

-The centromeres split apart, and the sister
chromatids separate.

—The chromatids are pulled apart to opposite sides
of the cell.




Telophase

= 4th and final phase.

» The chromatids reach the
opposite poles of the cell.

» Chromosomes uncoil.
= Spindle breaks down.
* Nucleolus reappears.

* Nuclear envelope forms
around each new set of
chromosomes.

= Cytokinesis divides the
cytoplasm into the two
new cells.

= Different in animal and
plant cells.

= Animal cells- the cell
membrane pinches in to
form a cleavage furrow.

= Plant cells- cell plate
forms.
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Cytokinesis in Animals vs.
Plants

(a) Animal cell
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0\
Cleavage (’ ) (/.3
furrow I \
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Contractil
rir?l; ractile . ( .
\\
(b) Plant cell

Cell
plate

QEEe

Golgi vesicles
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Section 5.3: Regulation of the Cell

L~ /77U

Examples:1) tobacco smoke
2) air pollutants

3) radiation
Voo

FADAM.

e
ESection 5.3: Regulation of the Cell

Cyclin Expression Cycle

o

Gy Phase S Phase Gp Phase Mitosis

Section 5.3: Regulation of the Cell

Cancer

Tumor = mass of cancerous cells
1. Malignant tumors -harmful;
Spread

2. Benign tumors - not harmful;
does not spread




Section 5.3: Regulation of the Cell
Cancer

Normal animal cells Cancer cells do not
stop dividing when respond to cyclins
they come in contact and divide
with one another uncontrollably

Normal cell growth Cancerous cell growth
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Section 5.4: Asexual Reproduction |

Apoptosis

+ Apoptosis is programmed cell death.

— a normal feature of healthy organisms (rids body of
unhealthy cells)

— caused by a cell’s production of self-destructive
enzymes

— occurs in

webbed\ fingers -
de\_lelopment a
of infants p ‘\g S
(webbed

fingers

and toes)

All living things must reproduce




Section 5.4: Asexual Reproduction

—Binary fission is the
reproduction of single-
celled organisms
— It is like mitosis because

the cell copies its DNA

and divides to make 2
identical cells

@©

¥ DNA Replication

Cell elongation

( )
- - )
Cell separation

~.  Each daughter cell

Binary Fission  Mitosis

.-"Jm:(ll:-y Chromaosomes ™,
/ Prokaryotes re replicate
/ and Eukaryotes

Creates two
identical
daughter
8 |5

- Occurs in prokaryotes @) @) rmoeen
Advantages of Disadvantages
Reproducing of Reproducing
Asexually Asexually

i—Produce more offspring
i faster

i— Don’t have to find a mate

§— Less likely to make
mistakes copying DNA

i :— No genetic diversity

— One genetic disease could

kill the whole population

:— Species cannot evolve to

become better-suited

Section 5.4: Asexual Reproduction

Some eukaryotes can reproduce through

mitosis.

- Fragmentation: the
splitting of the parent
into pieces that each
grow info a new
organism (flatworms,
sea stars)
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Section 5.5: Multicellular Organization

Cells work together

to carry out complex| -
functions.

cells

tissues
S

Drgans

systems

organism

Levels of Organization )

|Section 5.5: Multicellular Organization

Chemical level
I Small intestine

Liver
Stomach -
Gallbladdar

e Large intesting —

Small intestine

Cellular level ——— Tissue level — QOrgan level —
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