Investigation 7student handout
Big idea 3: CELL DIVISION: MITOSIS AND MEIOSIS
How do eukaryotic cells divide to produce genetically identical cells or to produce gametes with half the normal DNA?

Name: ____________________________________ Date:__________

DAY 1
■■Getting Started - Pre investigation questions:
These questions are designed to see how well you understand and can explain the key concepts related to cell division before you begin your investigations.

1. How did you develop from a single-celled zygote to an organism with trillions of cells? How many mitotic cell divisions would it take for one zygote to grow into an organism with 100 trillion cells?



2. How is cell division important to a single-celled organism?


3. What must happen to ensure successful cell division?


4. How does the genetic information in one of your body cells compare to that found in other body cells?


5. What are some advantages of asexual reproduction in plants?


6. Why is it important for DNA to be replicated prior to cell division?




7. How do chromosomes move inside a cell during cell division?




8. How is the cell cycle controlled? What would happen if the control were defective?


Bozeman Science – Cell cycle, mitosis and mitosis- posted on today’s Weebly site blog
View- and use a structured note-taking method for this video tutorial.  Include several level 2/3 questions relating to content. Attach to this handout.

What are the major differences between mitosis in plants and in animals?- Complete the Venn diagram below:[image: Image result for venn diagram]

■■Part 1: Modeling Mitosis 
http://www.youtube.com/watch?v=C6hn3sA0ip0 (mitosis animation)
You will investigate mitosis using models. Your teacher will give you a chromosome simulation kit.
Review chromosome duplication and movement using these model chromosomes. Answer the following questions as you review the cell cycle and mitosis.

1. If a cell contains a set of duplicated chromosomes, does it contain any more genetic information than the cell before the chromosomes were duplicated?


2. What is the significance of the fact that chromosomes condense before they are moved?


3. How are the chromosome copies, called sister chromatids, separated from each other?


4. What would happen if the sister chromatids failed to separate?
Use your chromosome simulation kits to go through the steps of cell division.





Lab investigation added bonus!-(from old AP cell division lab) 

[image: ]
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After the class has added their data to the class spreadsheet, complete the above table.  Calculate the percent of total cells counted and the time spent in each stage.
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Part 2: Effects of Environment on Mitosis
CROPS WITHOUT BOUNDARIES- expanded background scenario. 
 
Dear Mr. Rapin, 
 
Let me introduce myself and explain the package that I hope will arrive soon at the Mount Si High School campus in Snoqualmie. I am Anna Fazio, a graduate of the Biology department of College of  Notre Dame of Maryland. Currently, I am working as a mycologist with Crops without Boundaries  (CWB), a consortium of private foundations and universities. The goal of CWB is to develop and  promote sustainable agriculture in developing areas of the world. Agricultural specialists in Thailand  recently have suspected the involvement of a soil fungus in the death of many soybean plants  (Glycine max) and they requested a mycologist to help with its discovery and identification. When I arrived, I soon found a fungus in many samples of the local fields, generally planted with soybeans. This fungus appears to thrive in the near-anaerobic conditions resulting from heavy rains. I noticed that the roots of many soybean plants looked unusual when I dug around them to obtain my soil samples. Our current hypothesis is that the soil fungus interferes somehow with the growth of the roots, because the roots are in greatest contact with the soil. 
 
We are planning to conduct our research on two fronts. First, we are studying the fungus to identify it and to determine if it produces a toxin. This work is being carried out by mycologists and chemists at CWB. On the second front, we would like to know more about the effect of the fungus on G. max.  It struck me that this aspect of the research could be addressed by some MSHS AP Biology students—can they determine whether the fungus has an effect on the growth of the roots of G. max? I have taken the liberty of assuming that some biology students, always ready for a challenge, will be able to help us, so I have supplied you with two sets of root tips of G. max, shipped in 70% ethanol.  (International law prohibits the transport of the actual fungus out of the country.) One set of tips is from G. max plants exposed to the fungus, and the other is from the same plants without this exposure. I hope your students will be able to apply their understanding of biological concepts to this very real problem. 
 
Sincerely, 
Anna Fazio, NDM ’79, Ph.D. 
Supervising Mycologist, Crops without Boundaries

• What is the experimental hypothesis?  

· What would be the null hypothesis?      Are these the same?___________
                                                                        

• How would you design an experiment with onion bulbs to test whether lectins increase the number of cells in mitosis?


• What would you measure, and how would you measure it?


• What would be an appropriate control for your experiment?



Construct a pre- lab flowchart in the space below for - this will be checked off the next class meeting day.  
[image: https://lh6.googleusercontent.com/SN1QpaQyTMNFNgI6d_iwFZ0e1tJg4QL-54znJizVWRb5oEOgTVga8wK8qv2jd9lQxtW4MMjlbw6EW499fWxEjvSvrn5C4vZVKbzwRlABQadgjdA2Wzy-gnvITJGQ8n-n2xYOi-xQ]



Procedure
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Sample data
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Go through the HHMI “click and learn lesson” titled The p53 Gene and Cancer.
· https://www.hhmi.org/biointeractive/p53-gene-and-cancer
This Click and Learn explains the structure and function of the p53 protein as well as how the protein’s activity is regulated.  Complete the Student Handout (advanced) on the next three pages.
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Extra credit (10 pts.): HeLa cells
Watch the following movie or listen to the Radiolab podcast (NPR) titled the Immortal Life of Henrietta Lacks (2017)

Here is the trailer for the movie: 
http://rebeccaskloot.com/the-immortal-life/the-movie/


https://www.wnycstudios.org/story/91716-henriettas-tumor

Answer the following questions related to the content.  Include five questions you have:  questions you would like to ask the author or that relates to the bioethics of this story, etc..
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Here is a great modeling tutorial for this activity: 
Bozeman Science 
https://www.youtube.com/watch?v=zGVBAHAsjJM
[image: ][image: ]
[image: http://castlehs.com/users/johlsen/Mitosis%20lab_files/image002.jpg]Color coded key-
Diploid (2n) cells
Haploid (n) cells
Place a square around the meiosis stage of this lifecycle.
Place a circle around the mitosis stage of this lifecycle.
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Click and Learn Student Handout
The p53 Gene and Cancer Advanced

INTRODUCTION
This handout should be used with the Click and Learn “The pS3 Gene and Cancer”
(http://www.hmi.org/biointeractive/p53-gene-and-cancer). It is intended as a full introduction to the
ps3 molecule, its interaction with other molecules, and its role in cancer.

PROCEDURE
Follow the instructions as you proceed through the Click and Learn and answer the questions in the
spaces below.

1. Onslide 1, “p53"is referred to as a molecule, a protein, and a gene; itis also referred to as being,
mutated. In your own words, and based on your knowledge of molecular genetics, how are these
terms related?

2. Read slide 2 and define the following terms:
a2 Oncogene:
b. Tumor suppressor gene:

. DNArepair gene:

3. Based on the information on slide 2, how is pS3 related to oncogenes and tumor suppressor genes?.

4. Watch the video clip on slide 2 and answer the following questions:

3. Howis a mutated oncogene analogous to a 100-pound weight on the gas pedalin a car?

b. How does the car analogy apply to a mutated tumor suppressor gene?
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Glick and Leam Student Handout
The p53 Gene and Cancer ‘Advanced

€ Whatis required for a cell to *spin out o contral”2

5. What three conditions or factors activate p53 to shut down celldivision (slide 3)7

6. Whyis pS3 called the “guardian of the genome”2

7. The ps3 protein contains three domains. In your own words, what is the function of each domain
(stide a)7

. Transactivation domain:

b DNA binding domain:

< Complexing domain:

8. Slide 5 explains pS3's function. What s  transcrption factor?

5. Based on the information given in slides 3 and 5, for what setof cancer genes does pS3 actas 3.
transeription factor?
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Glick and Leam Student Handout
The p53 Gene and Cancer ‘Advanced

10, What are the two roles of Mdm2 (slide 67

11. Watch the video clip on slide 6 and answer the following questions:
2. Whatis the purpose of ubiquitin?

b, Whatis te role o the proteasome?

12. Hypothesize how Mdm2 “tags" pS3 for degradation.

13. Read slide 7 and watch the animation. Answer the following:

. How does p53 “turm on” transcription?

b Name two cell processes that are regulated by p537

. Cancer can be defined as “uncontralled cel division.” Based on this defniton, explain how
mutations in the p53 gene play arole In cancer.
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[create-a-venn-diagram-to-compare-and-contrast-the-process-of-mitosis-to-meiosis.-q|

Write the-following-statements-into-your-Venn-diagram.q|

1x | 2n-->nR

2K | 2n->2n1

3% | Arbiological-process-used for-growth, repair-and-asexual reproductionX

4% Cells-go-through-only-one-division

5 | Cells'go-through-two-divisions X

6% | Chromosomes-are-duplicated(copied) before-celldivisionoccurs. X

7% | Chromosomes-are-independently-assorted-into-gametes.x

8% | Daughter-cells-are-diploid-(2N)x

9x | Daughter-cells-are-genetically-identical(clones)to-the-parent-cell.x

104 Daughter-cells-are-haploid (N) X

11%] Daughter-cells-are-not-genetically-identical-to-the-original-(*parent”) cell.x

121 Daughter-cells-have-a-full-set-of-chromosomes x

131 Daughter-cells-have-half-of-the-number-of-chromosomes.x

14X Goes throughprophase, metaphase, anaphase-and-telophasex

15 Increases-genetic-diversity-in-of fspring.X

164 Involves-crossing over-(where genes-are:shuffled between chromosomes-in:
metaphase) X

174 Produce 4-daughter-cellsX

18K Produce gamete-cellsx

194 Produce newcell(s)x

204 Produces2-daughter-cellsx

214 Produces somatic: (bodycells)x

224 Produces sperm-or-egg-cells X

234 Way for-cell todivide X
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