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MITOSIS
NAME: ___________
BLOCK: _______
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VIDEO NOTES - MITOSIS
https://www.youtube.com/watch?v=f-ldPgEfAHI&t=11s
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VIDEO NOTES-MITOSIS
https://www.youtube.com/watch?v=_QQixQYh4Ac&list=PLb3m_5kPlQwOn78c2uHdyFbXn8RHPZAYK&index=4


1. PMAT stands for:
P ____________________________
M ____________________________
A ____________________________
T ____________________________


2. Describe the steps of mitosis:
Interphase:



Prophase:



Metaphase:



Anaphase:



Telophase:


3. Mitosis clues:
P ____________________________
M ____________________________
A ____________________________
T ____________________________


4. Generally speaking, what is cancer?

Online Onion Root Tip Lab
 

 Purpose:
In this activity, you will be presented with cells from the tip of an onion root. You will classify each cell based on what phase it is in. At the end you will count up the cells found in each phase and use those numbers to predict how much time a dividing cell spends in each phase. You can base your calculation on a total cell cycle of 24 hours.

Go to the following website:
 
http://www.biology.arizona.edu/Cell_bio/activities/cell_cycle/cell_cycle.html

Prelab questions:

1. Why are onion root tips good for studying the cell cycle?





2. How How are the onion root tip cells prepared?





3. What does it mean to say that the cell cycle is continuous?
















Click next and briefly describe each phase of mitosis and include a diagram.

	Phase
	Description
	Picture

	Interphase




	
	

	Prophase





	
	

	Metaphase





	
	

	Anaphase





	
	

	Telophase





	
	




Click next and read the assignment.  Click next again and look at the cell on the screen.  Click on the phase in which this cell belongs. Follow the prompts until you have classified all 36 cells in the activity.






Fill in the table below and calculate the percentage of cells in each phase, and enter those values on the bottom row of the table.
 
 
	 
   	
	 
Interphase
	 
Prophase
	 
Metaphase
	 
Anaphase
	 
Telophase
	 
Total

	 
# of Cells in Phase
	 
 
	 
 
	 
 
	 
 
	 
 
	 
36

	 
Percent of Cells in Phase
	 
 
	 
 
	 
 
	 
 
	 
 
	 
100%
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https://www.cellsalive.com/cell_cycle.htm
Scroll down and read “Events during Mitosis”
Click “Start Animation” and complete worksheet.
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https://www.cellsalive.com/mitosis.htm
Scroll down and read “Events during Mitosis”
Click “Start Animation” and complete worksheet.
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Amoeba Sisters Video Recap of Mitosis: The Amazing Cell Process That Uses Division to Multiply

1

Mitosis is done by your body
cells. What types of cells do not
undergo mitosis

=

2. Describe 2 ways that
important for your body.

mitosis s not. In mitosis, the
cells that are created
are

a.

Mitosis (10%)

Mitosis i just one small part of
the cellcycle! Describe what
‘would occur i cells were in
mitosis more than they were in
interphase.

The Cell Cycle
ncerphase (50%)

Xt
X

5. When cells are dividing, tis
important to understand that
they have to move
‘chromosomes equally to both
cells. Based on thisllustration,
describe what a chromosome is
made of.

6. Mitosis starts and ends with
diploid cells. That means they
have two sets of chromosomes
(both parents each contibute a
set). 1n humans, how many
chromosomes should be in each
of these diploid cels after
mitosis?

Amoeba Sisters LLC

A it reserved
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MITOSIS: THE AMAZING CELL PROCESS THAT USES DIVISION TO
MuLTPLY

Sketch the Mitotic Stages
Directions: We encourage you to be creative with 3 artoonlusration of your own for each phase. Label the chromosomes,
spindles, and nucleus (if applicable). Mitosts Shages of DMsion
4 s..\
Prophase Metaphase
Anaphase Telophase

@ Amoeba Sisters LLC
©Al rights reserved.
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The Cell Cycle

‘What controls the life and development of a cell?
Why?

An old piece of poetry says “to everything there is a season... a time to be born, a time to die.” For cells,
the line might say “a time to divide and a time to grow.” In multicellular organisms, different types of
cells have different roles and need to complete specific tasks. For example, a cel that isnit large enough is
not useful for storing nutrients for later, but a cell that is t0 large will not be useful for transportation
through a tiny capillary. In this activity, you will learn about the seasons of a cell’s life, and in turn better
understand how organisms function.

Model 1 — The Cell Cycle

1. How many phases are in the cell cycle as shown in the diagram in Model 12

2. Starting at the starred cell, what is the order of the stages of a cell’s fe?

3. During which phase does the size of the cell increase?

4. During which phase does the number of cells increase?
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5. Considering your answer to Questions 3 and 4, identify two ways that the growth of an organ-
ism can be accomplished through the events of the cell cycle.

6. Cancer, the uncontrolled growth of cells, often results in a tumor, or mass of abormal cels.
Some cancerous tumors consist of many cells that are much smaller than normal. According to
Model 1, what parc(s) of the cell cycle is (are) most likely being affected?

7. In Model 1, if the length of the arrow represents time, then for those cancerous cells, what hap-
pens to the time that is necessary for the cell cycle? What implication might chis have for doctors

who are treating cancer patients?

Model 2 — Cell Cycle Data

Phase | Key Process T""ﬂ‘m‘:.‘:)“"' p.::; o e
atend of phase _[cell at end of phase
Gap, 11 1 560
Synthesis 8 2 570
G, f;::‘;:i:..d organclle B ) P
Mitosis | Cell and nuclear splitting 1 1 300
Total time: 24

8. Model 2 presents cell cycle data for a typical human cell in culcure. Use the phase names in

Model 2 to label the G, M, and S phases in Model 1.

9. Looking at the third column of Model 2, compare the time spent in mitosis with the time spent
in gap, in human cells and describe any difference.
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10.

11.

12.
13.

14.

15.

16.

17.

Bis.

19.

20.

Imagine 100 cells were chosen randormly from a tissue sample and examined under a microscope.
In which phase of the cell cycle would you expect to find the largest number of cells? Explain.

Look again at Model 2. Compare the amount of DNA at the beginning and end of synthesis.
Why did the amount of DNA change?

Fill in the “Key Process” column for synthesis phase in Model 2.
Gyto = cell, kinesis = cutting. What do you think takes place during cyrokinesis?

Other than cyrokinesis, what else occurs during the mitosis phase? Hint: Consider the sets of
DNA in each cell.

Look carefully at information given to you in Model 1 and Model 2. Fill in the key process
column in the table for gap,.

Ifa culture in the lab starts with one human cell, how many cells will there be after 24 hours?

The total time for the phases listed in Model 2 is 24 hours. How many human cells will be in the
culture after another 24 hours? Explain.

I the original cell “dead” or does it disappear after mitosis? Explain your answer.

[fa starfish sustains damage to a limb, it often grows a new one. Ifa human adult sustains
damage to his or her spinal cord, mobility is often impaired. If a gecko loses its tail, it may grow
a new one. Which type of cell s less likely to go through the cell cycle after being damaged—
starfish limb, human spinal cord, or gecko tail? Support your answer.

Occasionally cells stop dividing and enter another phase, G,. If you damage your liver, new liver
cells can be produced o replace up to 75% of the liver. However, if you sustain brain dam-

age, your body does not produce new brain cells. Explain this observation using what you have
learned about the cell cycle.
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L Keeping in mind the events of each part of the cell cycle, mark with a double arrow on Model 1
where those cells migh (either temporarily or permanently) exit the cell cycle to G, Label this as
G, Why did you choose this location for G2 Hint: Think of a place in the cell cycle where the
cell is functioning normally, but not preparing to divide.

k2

22. Consider a cell in G. Use the information in both Models 1 and 2 to answer the following

questions.

a. In order for this cell to divide normally, what would need to occur?

b. What if the phase(s) you identified in part a of this question did nor occur? What would be
the outcome for the cell in that case?
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Mitosis
How do living things grow and repair themselves?
Why?
Living things must grow and develop. At times chey suffer injuries or damage, o cells simply wear out.

New cells must be formed for the organism to survive. What process must occur to make a new, properly-
functioning cllz

Model 1 — Mitosis as Part of the Cell Cycl:

Telophase —)
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3
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1. Refer to Model 1. List the four phases in the mitosis process.

2. Where is mitosis in the cell cycle? Before and after
3. What three phases of the cell cycle are considered interphase?

4. Refer to the cell cycle shown.
. How many cells are present at the beginning of mitosis?

b. How many cells are present at the end of mitosis?
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. Refer to the chromosomes in the cells in Model 1.

4 Draw a single chromosome as it appears in Model 1.

b. Drawa replicated chromosome as it appears in Model 1.

¢ How many chromatids are in cach replicated chromosome?

. How many replicated chromosomes are in the original cell shown in Model 1 during prophase?

Hint: When counting chromosomes, count “1” for a pair of sister chromatids.

How many single chromosomes are in each of the new cells in relophase?

. As a group, write a grammatically correct sentence that explains what a chromosome is and why

itis important.

. Refer to the cells in telophase in Model 1.

4. Use a complete sentence to describe what the new cells in telophase might contain if replica-
tion of chromosomes did not occur before cyrokinesis.

b. If the sicuation in part a occurred, would the new cells be viable? Explain.

The S phase stands for synthesis, which means to make or build something more complex out of
simpler parts. Scientists know that during the S phase DNA is being made in the nucleus of the
cell. Why do you think the cell needs to make more DNA at chis time in the cell cycle?

. Refer to Model 1. The chromosomes that are shaped like “X” (made of two sister chromatids)

have double the amount of DNA than the chromosomes that are shaped like “1.” During what
phase of the cell cycle do you think the chromosomes are replicated (copied)?
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12.

Refer to Model 1.
4. Tn which phase of mitosis do you see the spindle fibers forming?

b. At what phase of mitosis do the replicated chromosomes (sister chromatids) separate?

¢ Tn which phase do you see that the spindle ibers have disappeared?

. Look at metaphase and anaphase. Suggest the purpose of the spindle fibers during mitosis.

. Refer to Model 1.

4. Describe what happens o the nuclear membrane after prophase.

b. Explain why it is necessary that the nuclear membrane disintegrates during mitosis.

¢ Acwhat point during mitosis has the nuclear membrane reformed?

. What is actually dividing during cytokinesis?

. Cellular division has two parts—mitosis is the division of the nucleus and cytokinesis is the

division of the cell into two new cells. Explain why mitosis has to come before cyrokinesis in
the cell cycle.

. During cyokinesis the chromosomes unwind and become a pile of very long, thin, thread-like

DNA and the cell goes back to looking “normal” until mitosis begins again. Brainstorm with
your group ideas why the DNA must coil up into chromosome structures before it divides.
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17. Fill in the table below where cach of the phases of nuclear and cell division is listed in the lefc
hand column and write a description of what is happening during that phase in the right hand

column.
Phase of Cellular Description of what is occurring
Division in the cell during this phase.
3
M
A
T
c

18. In some cells, mitosis occurs without cyrokinesis. What would the resulting cell look like?

19. Explain the importance of mitosis of cells in a skinned knee and during the growth of a plant.

B0, wih your group, consider the effect on a cell if the sister chromatids did not line up correctly
during metaphase. For example, if some lined up side by side instead of single file along the
middle, how might this affect the resulting cells?
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¥\l Differentiation of Cells

Key Idea: Many different cell types arise during development of the embryo. Activation of
specific genes determines what type of cell will develop.

Recall that when a cell divides by mitosis, it produces genetically identical cells. However, a mulicellular
organism is made up of many different types of cells, each specialized to carry out a particular role. How can

it be that all of an organism's cells have the same genetic material, but the cells have a wide variety of shapes.
and functions? The answer is through cellular differentiation. Although each cell has the same genetic material
(genes), different genes are turned on (activated) o off in different patterns during development in particular
types of cells. The differences in gene activation controls what type of cell forms. Once the developmental
pathway of a cellis determined, it cannot alter its path and change into another cell type.

> All of the cells in your body have been derived from a
single fertilized cell (zygote).
> From the human zygote, 230 different cell types arise.
Some types of cells have a shorter cell cycle than others.
> Often the length of the cell cycle reflects adaptation to the 230 Different Cell Types
Gell's environment. For example, skin cells and epithelial
cels lining the intestine are constantly worm away so
must be replaced by regenerating cells.

v

About 50 col
divisions.

The zygote (fertized egg)
has all the information stored
in the chromosomes to make
a complete new individual
At certain stages in the sequence of cell
divisions, some genes are switched on,
while others are switched off, depending
on the destined role of the cell

1. Name the cell from which all other cells are derived:

2. Explain how so many different types of cells can be formed, even though all cells have the same DNA:

3. Why do some types of cells have shorter cell cycles than others?
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CELLS dlive! - Cell Cycle Worksheet
9) What's happening now?

10) 1)

8)

7)

witos/g

6)

ocellsalive.com
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CELLS alive! - Mitosis Phase Worksheet
(Match the picture to the phase & tell what's happening now.)

Interphase(1)( )

Prophase( )

Prometaphase( ) A

Metaphase( )

B
Anaphase( ) .
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Lo A watiaty
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Telophase( )

Interphase(2)( ) .

H)

Cytokinesis( )

A
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© cellsalive.com
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Key Idea: Mitosis has three primary functions: growth of the organism, replacement of
damaged or old cells, and asexual reproduction (in some organisms)

Mitotic cell division has three purposes.

> Growth: Multicellular organisms grow from a single fertilized cell into a mature organism. Depending on the
organism, the mature form may consist of several thousand cells up to several trilion cells.

Repair: Damaged and old cells are replaced with new cells.
Asexual reproduction: Some unicellular eukaryotes (such as yeasts) and some multicellular organisms

Damaged
limb.

Repair

Mitosis s vital in the repair and replacement of damaged celis. When you break
2 bone, or graze your skin, new cells are generated 10 repair the damage. Some
organisms, ike this sea star (above right) are able to generate new limbs if they
are broken off.

Multicellular organisms develop

from a single cell. Organisms, such Asexual reproduction

as this 12 day old mouse embryo Some simple eukaryotic

(ef), grow by increasing their organisms reproduce asexually
cell number. Cel growth s highly by mitosis. Yeasts (such as
regulated and once the mouse bakers yeast, used in baking) can
reaches its adut size (above), reproduce by budding. The parent
physical growth stops. cell buds to form a daughter

cell (right). The daughter cell
continues to grow, and eventually
separates from the parent cell

Daughter
cell

1. Use examples to explain the role of mitosis in:

(a) Growth of an organism:

(b) Replacement of damaged cells:

(¢) Asexual reproduction: _





