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Emotional Review

. What is the purpose of the cell cycle?

. Define the term “interphase” and describe its
PUrpose.

. What is mitosis? Why is mitosis important to the
cell?

. Name and describe the stages of mitosis.

. Define and distinguish between the following
terms: chromosome, centromere, and sister
chromatids.

. Explain the meaning and importance of the term
““cytokinesis.”
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Why Divide...

. Cell division provides new cells to replace cells that

wear out or break down.

- After observing rates of cell division, scientists
concluded that differences in rates of cell division
reflect the internal control systems of the cell
cycle.

* In @ growing organism, there is rapid mitosis of cells
in areas of growth.
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Why Divide...

 Cells that are likely to be -d\amaged or injured as
they function also have high rates of mitosis.

 For example, your intestinal cells divide every three
days and are then broken down by the digestive
process, whereas your red blood cells may last for

four months.
* In plants, growth occurs in the meristem region.

* The cells in the meristem region of a root tip
appear to divide every 12 to 36 h.
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Factors that Affect Mitosis

 The environment impac"ié the rate of mitosis.

 For example, If you travelled to a part of the world
where you were exposed to a change in
environmental conditions, such as a change in
altitude, the rate of mitosis in your blood cells
would increase.

* Plants may also respond to environmental changes
by altering their rates of mitosis: a plant will bend
toward the light because the cells in the stem
opposite the light grow more rapidly than those
facing the light.
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Factors that Affect Mitosis

« Antibiotics can also a“fféct the rate of mitosis of a
cell.

- Antibiotics are drugs given to combat bacterial
Infections. Some antibiotics, called bacteriostatic

drugs, temporarily stop bacteria from growing by
interfering with mitosis.

« Some bacteriostatic drugs inhibit the replication of
DNA.

» Other drugs, called cytostatic drugs, also interfere
with mitosis and are used In chemotherapy
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WIll Cells Live Forever?

* The cell cycle regulat‘esﬂhc')w long a cell lives.

« Sometimes, cells die because they have suffered
injury or damage that cannot be repaired (cells that
are exposed to a poison may absorb the poison and
die). This type of death is known as cell necrosis.

« A cell also dies as a normal part of the functioning
of healthy multicellular oerganisms. This regulated, or
controlled, cell death is known as apoptosis.

« Apoptosis is the death of cells that are no longer
useful.
1
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WIll Cells Live Forever?

* For example, when yauf' 'b;)‘dynfights a viral
infection, your body produces many cells to fight
that infection.

* When the virus has been removed from your body,
these cells are no longer needed and they are

removed by apoptosis.

« Apoptosis also removes cells that have lost their
ability to perform efficiently.
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Cancer

 In a cancer cell the sighal a‘nd"timing involved in cell
division is “messed up”.

* [t reproduces itself again and again. The cell does
not die.

« All the cancer cells pile up on top of one another
causing a tumor (lump).

« The cancer robs nutrients and food from other
surrounding healthy cells actually trying to keep the

organism alive.
: I,' i ‘ \\\,[ { '.‘,"
: k‘ 12, NI \T ‘\\\‘

é




. Q”T;\i .

Cancer

- The good healthy cells "El:y. to send signals to the
cancer cells to perform Programmed Cell Death
(PCD - also known as APOPTQOSISH). A cell will PCD
If:
* Nuclear information is not complete or accurate
« Cells have been infected by a bacteria or virus

e [t can not communicate with surrounding cells
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Cancer

- When PCD does not occur, a cell can take on “super
cell” characteristics and cause cancer (normal cells

usually live for about 50 to 60 cell divisions).

 If @ group of super cells stays put a benign tumor
forms — generally less life threatening and easier to
remove.

* If @ group of cancer cells move a malignant tumour
occurs —» dangerous because it tends to grow
rapidly and is not isolated so removal Is very
difficult.




Table 1.4 Comparing Normal Cells with Cancer Cells

Normal Cells Cancer Cells

* make exact copies of themselves * make exact copies of themselves
through mitosis through mitosis

 reproduce for about 50-60 cell * do not stop reproducing
divisions

* stick together o form masses of cells * do not stick to other cells

as appropriate * behave independently
* seff-destruct when too old or too * may move to another location of
damaged the body
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Regeneration and Healing

- Regeneration occurs outside the normal cell cycle.

* Your body can not plan for your sprained ankle from
playing soccer or even for chewed cuticles due to a

nervous habit.
* These cells need to be regenerated or healed.

It takes time to accomplish this from a cellular
prospective.

- Regeneration can be as extreme as regrowing a lost
body part or bones.
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Regeneration and Healing

- Although regeneration has o
been studied in organisms
such as the salamander, it is
not often thought to occur
in humans.
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Regeneration and Healing

- However, examples of regeneration in humans do
exist.

« The human liver is the only human organ that has an
ability to naturally regenerate.

- Additionally, human fingertips have a limited ability
to regenerate.

* In young children, an amﬁutat.ed fingertip that is
cleaned and covered with a simple dressing can

regenerate.

« The new fingertip has the same fingerprint pattern
and sensations of the original fingertip.
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Aging

« Aging is the slowing down of cell replacement.

- After a cell dies it may not be replaced by other
cells.

* Older people heal more slowly too.

» Science does not understand if the slowing is due to
the cells entering a stage where they do not divide
anymore or if mitosis slows or stops in response to
aging.

« This of course is a huge debate in the world of
science, and people try to capitalize and make
money by selling anti-aging items (vitamins, creams,
botox, etc.
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Task 1: Tailor Made Body Parts

« In 2008, Dr. Anthony Atala, from Wake Forest University,
North Carolina, reported that he and his team had
successfully %rc_)wn 18 different tissues outside of the body
using the téchniques of regeneration.

 One particularly successful experiment involved the creation
of a human bladder that was grown in the lab from the
pa%gen%’s own bladder cells and then transplanted into the
patient.

* Growing replacement organs in the lab would meet the needs
for replacement organs.

- Some businesses have recognized the opportunities that this
new technology provides.

 For example, in the future, if you were in need of a
replacement organ, you could simply order a tailor-made
replacement body part made using your own cells...
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Task 1: Tailor Made Body Parts

* You will be meeting in y'o'u'r\Teams...

- Start a meeting and work through the procedure on
page 39 of the textbook.

« Someone needs to record your thinking... perhaps a
shared doc?

« As a group also complete the questions...
« Submit via email with everyone’s name on the doc

 Should take around 30-40 mins
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Tailor-Made Body Parts

Im 2008, Dr. Anthony Atala, from Wake Forest Procedure
U niversity, Morth Carolina, reported that he and his
team had successfully grown 18 different tissues
outside of the body using the techniques of

1. Work with a partner. Prepare a T-chart with the
headings "Social 1ssues™ and “Ethical Issues.”

regeneration. One particularly successful experiment 2. Brainstorm about how the production of human
invahwed the creation of a human bladder that was body parts using regenerative technologies could
grown in the lab from the patient’s own bladder cells affect society. Think about both the positive and
and then transplanted into the patient. Growing negative ways. List your ideas in the T-chart
replacement organs in the kab would meet the needs under the heading “Social Issues.”

for replacement organs. Some businesses have 3. Continue to brainstorm about the ethical issues
recognized the opportunities that this new technology related to the production of body parts using
provides. For example, in the future, if you were in regenerative technologies. List your ideas in the
need of a replacement organ, you could simply order T-chart under the heading “Ethical Issues.”

a taillor-made replacement body part made using your

own cells. Questions

4. With the development of regenerative
technologies, there has been interest in the mass
production and commercialization of human
organs. Discuss two positive outcomes and two
negative outcomes of this action.

5. Why do you think this technology would be of
interest to the military?
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Purpose

To consider the social and ethical issues connected
with using technology to make human body parts
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Task2: Historical Thinking on
Cancer

- Download the worksheet and watch the videos on
cancer in the news as well as the animations.
Submit your worksheet to Teams.

* Your reflection should be organized and should
cover the following items... Submit to Flipgrid in
Teams!

» The most interesting thing | learned about cancer
today was.... because... (give at least 2 reasons why
it was interesting).

» Cancer touches all of our lives in some way, how
have you or will you try to lessen the chances of
cancer impacting your life?
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