Pipe Cleaner Mitosis & Meiosis!
Task:

Act out the following steps to produce a simulation of the stages of mitosis and meiosis.
Materials: 


4 pipe-cleaners 

1 Dry Erase Marker


Paper Towel

Individual Whiteboard

Scissors 

Mitosis Procedure: 
1.  Cut each of the pipe cleaners in half. Each piece of pipe cleaner will represent one chromatid.
2. Draw a circle on your whiteboard with your dry erase marker that all your pipe cleaners can fit in (this is your nuclear envelope). Also a larger circle around it that fills most of your whiteboard (this is your cell membrane).  
3.  Place four pipe cleaners in the smaller circle.
4. Now add a pipe cleaner to each of the pipe cleaners in the smaller circle. You are duplicating the chromosomes, which is the last step of interphase. Above your cell, title it Interphase with your marker.

5.  Twist the pairs of pipe cleaners together in the middle. The twist in the middle represents the centromere. You have created two pairs of sister chromatids in prophase, the first stage of mitosis! Also erase parts of your nuclear membrane to show that it is breaking open. Erase the previous title and title your cell Prophase. 
6. Completely erase the nucleus.  Line up the twisted pipe cleaners along the centerline of the cell.  Your cell is now in metaphase. Re-title your cell.
7. Untwist the pipe cleaners and pull one of each colour to opposite ends of your cell.  Title this step anaphase.
8. Redraw your large circle to show that it is beginning to split into two circles at the centerline and keep the one set of each colour pipe cleaner in each end.  Title this phase, telophase.
9. Redraw your large circle split into two circles with one set of pipe-cleaners in each of the new circles. Title this cytokinesis. This is the final step to make two identical cells!
Meiosis Procedure:
1. Take 8 pieces of pipe cleaners and pair them up by twisting two pieces in the center.  You should now have 4 double stranded chromosomes or 2 tetrads.
2. Draw a circle on your whiteboard that will fit your tetrads. Draw a larger circle that takes up the majority of your whiteboard like in the previous procedure. Place your tetrads in your smaller circle. 
3.  Erase parts of the nuclear membrane and title this stage Prophase I.
4.  Completely erase the nuclear membrane. Line your tetrads up at the equator (involves a pair of double stranded chromosomes). Title this stage Metaphase I.
5.  Split your tetrads so that each chromosomes with two chromatids move toward opposite poles. Title this stage Anaphase I.
6. Redraw the nuclear membrane around each set of chromosomes and title this stage Telophase I.
7. That completes meiosis I and now onto meiosis II!

8. Erase the nuclear membrane around each set of chromosomes.  Title this Prophase II.
9. Line each set of chromosomes (currently have two chromatids) up at the equator and title this Metaphase II. 

10.  Untie the pipe cleaners and move the pair of chromatids towards opposite poles. Title this Anaphase II.
11. Finally draw nuclear membranes around the four sets of single stranded chromosomes. These are your four new daughter cells created from meiosis!  Title this Telophase II. 
Reflection Questions:

1. Why is it important for a cell to duplicate its DNA before it divides?

2. What are two differences between the process of mitosis and the process of meiosis?
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