Lesson:  Mitosis

Vocabulary Words and Definitions

1.
Mitosis:



The sequence of processes by which a cell divides to form two daughter cells which have the normal number of chromosomes.

2.
Chromosomes:



A DNA containing part of plant and animal cells which is located within the cell's nucleus.

3.
Interphase:



The mitotic stage during which the chromosomes are duplicated.  The nuclear membrane is clearly defined, and enclosed by a nuclear envelope.

4.
Prophase:



The new chromosomes are stretched away from their parent chromosomes by the centrioles.  The chromosomes also condense, and move vigorously within the cell.  The nuclear membrane fragments as well.

5.
Metaphase:



The centrioles are at opposite sides of the cell.  The centromeres align along the metaphase plane.  

6.
Anaphase:  The stage of mitosis when the cell elongates, and the chromosome pairsseparate to opposite sides of the cell.

7.
Telophase:



The mitotic stage when the polar fibers elongate, nuclear envelopes form around the new cells' nuclei, and cytokinesis is under way.

8. 
pindle Fibers:



The fibers which extend from the centrioles to the chromosomes.  The fibers move the chromosomal pairs during cell division.

9.
Nuclear Envelope:



The membrane which surrounds the nucleus to separate it from the cytoplasm.

10.  DNA- Deoxyribonucleic Acid:



A complex part of chromosomes which are found in the nuclei of cells.  Its parts are bound together in a specific order such that they determine the hereditary characteristics and functions of the cell.

11.  Centromere:



The point on a chromosome where the spindle fibers attach to the chromosome.

12.  Centriole:



The apparatus within cells which produce the spindle fibers.

13.  Cytoplasm:



The interior of a cell which contains organelles such as ribosomes, mitochondria, golgi bodies, etc.








   Notes to the Teacher 

Title:  Mitosis Simulation
Lesson:  Mitosis

Classroom Activity

Purpose:

The process of mitosis is a complex one.  This activity is designed to allow you to participate in the cell replication process.
Activity Directions: 

See instructions under process.

Material Needed:

1.
2 - 8"X8" Poster board signs of the following colors:



Red
Blue
Green
Yellow


2.
Eight 5-6 foot sections of cord (spindle fibers).

3.
30 students.

Notes to teacher: 

This activity will probably take an entire class period.  It will save time if you have the name tags made prior to the class session, and the rope pre-cut.

Process:

1.
First, divide the class into two groups.  One group of 12, and the remainder of the class in the other group.

2.
Have the large group form a circle and join their hands.  These students represent the cell membrane.


Take four students from the group of 12.  Give each of them a different colored sign.  Have them gather in a small group within the circle of students.  These four represent the chromosomes within the nucleus.  They are allowed to float freely within the "cell".

3.
Now have four more students enter the cell.  Hand them orange signs.  They need to stay together on one side of the cell.  These are the centrioles.


These two groups represent the cell during Interphase.  It may not look like much is happening, but the chromosomes (the freely floating students ) are preparing to replicate (produce exact copies of themselves).

4.
Now, have four more students enter the circle (one per chromosome) and attach themselves to the existing chromosomes.  These students represent the replicated copies of the chromosomes.


At this stage, the two pairs of centrioles need to separate and begin to move to opposite sides of the cell.  When they reach their respective sides, the centrioles attach themselves to the chromosomes with their spindle fibers (five foot pieces of rope) after the break down of the nuclear envelope.


This step shows the Prophase stage of mitosis.  By the end of this stage, the centrioles should be on opposite sides of the cell, attached to the chromosomes and the chromosomes replicated, and the nuclear envelope will be gone.

5.
The chromosomes now line up at the metaphase plane (the center of the cell) and form a line.  They should be lined up perpendicularly to the spindle fibers.


This is the Metaphase stage.

6.
The centrioles now pull the pairs of chromosomes apart so that one copy of each chromosome is on each side of the cell.


The poles of the cell also pull apart, thereby elongating the cell.  


By the end of Anaphase, the cell has elongated, and the chromosomal pairs have been pulled to opposite sides of the cell.

7.
In the next and final stage, the polar fibers elongate even more.  Nuclear envelopes begin to form around the chromosomes at each end of the cell.  Cytokinesis (the development of the cytoplasm) is well under way.  This concludes the Telophase portion of mitosis.
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Date:___________________

Title:  Mitosis Simulation
Lesson:  Mitosis

Classroom Activity

Purpose:

The process of mitosis is a complex one.  This activity is designed to allow you to participate in the replication process.

Activity Directions:
See instructions under process.

Materials Needed

1.  8"X8" Poster board signs.


Red (2)
Blue(2)
Green(2)
Yellow(2)
Orange(4)

2.  Eight 5-6 foot sections of cord (spindle fibers).

3.  30 students.`









Name:__________________

      







Date:___________________

Title:  Mitosis Simulation

  Lesson:  Mitosis

Classroom Activity Worksheet

In the circles below, draw the parts of the cell (chromosomes, spindle fibers, nuclear envelope, and centrioles) and show what is happening to them during each phase of Mitosis.  Label each part and stage of the process
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Lesson:  Mitosis

Bank of Questions

1.
Question:
Match the following mitotic stages with the appropriate actions.


__
1.
Interphase
a.
Polar fibers elongate, and nuclear envelope 





forms.


__
2.
Telophase
b.
Cell elongates and chromosomal pairs move 




to opposite sides of the cell.


__
3.
Prophase
c.
The chromosomes line up along the center of 




the cell.


__
4.
Anaphase
d.
Chromosomes are preparing for replication.


__
5.
Metaphase
e.
The centrioles have moved to opposite sides 




of the cell, the chromosomes replicate, and 





nuclear membrane fragments.


Answer:
1.
d


2.
a


3.
e


4.
b


5.
c

2.
Question:
Compare and contrast centromeres and centrioles.  Be sure to discuss the 

functions of each, and their location within the cell..


Answer:
Centromeres
Centrioles



• Point of attachment for
• Bodies within the cell which produce



  the chromosomal pairs.
  spindle fibers which attach to the 


• Produced during replication
  centromeres.



  of the chromosomes.
• Produced during cytokinesis.

3.
Question:
What happens during cytokinesis?


a.
The chromosomes line up and replicate.


b.
The spindle fibers break down.


c.
The inside of the cell grows.


d.
The nuclear envelope thickens.


Answer: 
C: The inside of the cell grows.
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