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Journal 6-1: A Zillion Ways to Make More 
(from pages 402-403 in BSCS Biology: A Human Approach)

Introduction: You probably know how humans reproduce.  But have you considered how squid or seaweed reproduce?  Humans are just one of millions of organisms on earth that reproduce.  Let’s see what you really know about reproduction.  This activity will introduce you to several of the reproductive strategies that exist.

Process and Procedures:
1. How does a small cluster of trees become a forest?  To begin thinking about that question, read The Aspen Story on page 403 of the BSCS textbook (next page).  Take some notes in the space below.
	













2. What other ways are there to make more?  To give you some idea of the range of reproductive strategies and behaviors that exist, watch the DVD segment “What’s Going on Here?”  Think about what is happening in each of the images and take notes in the space below.  To find out how to view the video, listen in class and/ or visit my website!
	






















[image: ]The Aspen Story (p403 on BSCS: The Human Approach)

Reading Guide 
Part I: Chapter 19-1 (p. 471-477)
I. Another name for bacteria is: 

II. Growth and Reproduction (p. 475)
	A. How long would it take a single bacterium with unlimited space and food to reach a mass 4000 times the size of the earth if its offspring divided every 20 minutes?



	B.  Describe Binary Fission. Is it asexual or sexual reproduction?



III. Importance of Bacteria
	A. List at least three important roles of bacteria.




Journal 6-2: Investigating Reproductive Strategies

Introduction: Reproduction, the making of offspring, is an essential process for the continuation of a species.  But is it essential for an individual?  In humans, reproduction requires the genetic information from a male and a female.  Is that true of all species?  To begin to answer these questions and to develop your understanding of reproduction, you will look at similarities and differences in the reproductive strategies of a number of species.

Internal vs. External Reproduction a comparison 
Some animals that live in the water gather in large groups during their breeding seasons. The females release their eggs into the water. The males of the species then release their sperm over the eggs. The sperm cells fertilize the eggs in the water. This is called external fertilization because it takes place outside the body.  In other animals, the male releases sperm directly into the females body where fertilization takes place.

1. Do more offspring survive from internal or external reproduction? WHY? 



2. Define: 
a. Internal Reproduction-_______________________________________________________

b. External Reproduction-______________________________________________________

c. Parental Care-______________________________________________________________

Today we are going to gather data and determine if there is a relationship between the number of young produced, the type of fertilization, parental care techniques, and an animal’s habitat.   Examine and complete the data tables on the separate sheet of paper and see if you observe any trends!  

Class Review: 
1. Provide two examples of animals that provide parental care to their young.


2. Do more animals on land or water provide parental care?

3. Do animals on land or water produce more offspring?

4. Does a larger percentage of young survive when produced from internal or external reproduction?  Why? Provide at least 2 examples!


5. Honor: Based on the information that you have learned today and your own opinion do you think life evolved on land or the water? Explain.


6. Honor: Do you think that internal or external reproduction occurred first? Explain.




Web lesson:  How do different organisms reproduce? 
· Visit this website and read the introduction and directions:  http://learn.genetics.utah.edu/content/variation/reproduction/
· Write any interesting information about the organism’s reproduction.  Place a check on asexual (one parent), sexual (two parents), or both based on your quiz answers on the website (green means correct, red is incorrect).  Be prepared to share information that you learned in class.
	Organism
	Interesting Information
	Asexual Reproduction
	Sexual Reproduction

	Honey bee
	
	
	

	Pink Salmon
	
	
	

	Brittle Star
	
	
	

	Sea Horse
	
	
	

	Giant Amoeba
	
	
	

	Grizzly Bear
	
	
	

	Coast Redwood
	
	
	

	Sunflower
	
	
	

	Volvox
	
	
	

	Earthworm
	
	
	

	Whiptail Lizard
	
	
	

	Sand Scorpion
	
	
	

	Garden Strawberry
	
	
	

	Leopard Frog
	
	
	

	Monarch Butterfly
	
	
	

	Baker’s Yeast
	
	
	

	Bald Eagle
	
	
	

	Salmonella
	
	
	

	Flat-back Sea Turtle
	
	
	

	Red Kangaroo
	
	
	

	Saguaro Cactus
	
	
	




Reading Guide Part II
Chapter 10-1 Cell Growth (p. 241)
I. Describe two reasons that cells are limited in size.



Chapter 10-2 Cell Division (p. 244)
I. Name the two phases of cell division and describe what happens in each.


Chromosomes
I. Draw a chromosome just before the cell is ready to enter cell division. Label the sister chromatids and the centromere.


The Cell Cycle and Events of the Cell Cycle
I. Name the 4 parts of the cell cycle and describe what happens in each part.





II. Mitosis. Describe what happens in each phase. 
[image: ]
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III. Describe two differences in cell division between plant and animal cells.






Lab 6-1: Regeneration of Planaria

Purpose Questions: What types of pieces are best for Planaria regeneration?  How do Planaria regenerate?

Pre-Lab:  Read this lab carefully, highlighting important parts.  Read the background page (the sections that are starred) – what are planaria?, how do they obtain energy (autotroph, heterotroph, etc.?), what type of cells are involved in regeneration?, can they do sexual reproduction?  Study the diagrams of the planaria – locate and color in the mouth and formative cells.  You will take a mini pre-lab quiz at the beginning of the block on the lab day (it is not open notes!)

Participation:
You will work in groups of 3-4 students.  Each person should contribute equally: someone to get the materials, someone to return the materials, someone who anesthetizes the planaria, and someone who cuts the planaria.  You can take turns, but everyone needs to actively participate – if your teacher notes that you are not fully engaged, your participation grade for this lab will be reduced.  Note that throughout the experiment, all students need to examine each plate and do their own sketches of planaria – no copying off of someone else’s sketch!  If you are absent, you need to do your sketch the next day you are in school – just mark the date correctly.

[image: ]Introduction:  Planaria are a type of flatworm that live in weedy ponds, in slow moving streams, and in the smallest creeks.  They reproduce asexually by regeneration.  For the next week, you will explore the process of regeneration in Planaria.  In different species that regenerate, scientists have noticed that different body parts have different regeneration capacities.  In this experiment, we will investigate the capability of different body sections to regenerate.

When a planaria’s head is cut off, the remaining tail section will first regenerate a head. Even if the cut is made very close to the tail, the small tail section first regenerates the head and then continues to regenerate the rest of the tissue between the head and the tail.   We will use this property and compare how long it takes for worms cut in different places to regenerate a head. If different parts of the planaria body have equal ability to regenerate, they should all regenerate the head in the same amount of time. If not, they should regenerate the head in different amounts of time.

The regenerative capacity of different body sections may be an indicator of the location of stem cells called neoblasts. For instance, if one body segment has a low capacity to regenerate, perhaps only a few neoblasts exist in the area around the cut. Additional neoblasts may need to migrate to the area or be created by cell division, slowing down the rate of regeneration.

Materials: 

6 planaria
3 small petri dishes
1 large petri dish
1 plastic pipette
1 magnifying glass
1 plastic coverslip
Spring (or aquarium) water
Paper towels



Procedure: 
1. Label the bottom of three petri dishes with the names of your group members and the date (inconspicuously).  Number each dish 1 through 3.  Fill the bottom of each dish halfway with tap water that has been sitting out (to remove the chlorine).  
2. Place a planarian on the glass slide and place the slide on top of the ice cube.  When the animal has slowed down enough, remove the petri dish from the ice.  Using the plastic coverslip, cut the animal into two pieces at one of the three spots indicated on the diagram on the previous page.  Planaria can move rapidly.  Cutting them in a precise location can be difficult.

3. Using a transfer pipette or Q-tip, gently transfer the tail fragment into the corresponding numbered petri dish (i.e., if you cut at spot 1, then transfer the tail fragment into dish 1). 
4. Repeat steps 2 through 4 with the remaining worms until you have two tail fragments of each of the three cutting positions.
5. Save all the head fragments in the cutting dish with some spring water.
6. When all cuts are complete, record the time on the data form.
7. Make any initial observations about the head fragments and each size of tail fragment and record them in the areas indicated on the data form.
8. Close the dishes, and place them in one of the closed cabinets. 
9. Answer the “day one” analysis questions.
10. [image: ]Regeneration will be assessed by monitoring how long it takes for the photoreceptors to appear.  Photoreceptors appear as black dots located inside the pale round eye (see the photograph on the right). In the example of a regenerating planarian shown below, the eyes appear around day 4 and the photoreceptors on day 6. You would score this animal as having regenerated on day 6. Every day, count the number of tail fragments in each dish that have regenerated photoreceptors and record the numbers and any other observations on the data form or your notebook. 
11. [image: ]Days 5 to 7 will be critical in early detection of the regenerated photoreceptors.
12. Continue until all fragments have regenerated or died, or 14 days have passed.  (Note that dead planaria resemble grey dust.  Planaria that are not moving does not make them dead!)  At the end of the experiment, answer the “final day” analysis questions.
Analysis questions: Type your responses and make the question obvious in your answer.

Day One
1. Make a prediction about which fragments you expect to regenerate heads and photoreceptors first.  Justify your prediction.
2. After you cut the planaria, how does the mobility of the tail fragments compare with the mobility of the head fragments?  Do they move the same or differently?  If they move differently, why do you think that is? 
3. Do you think the head fragments prefer light or shade?  How could you test this?

Final Day (answer these on the same paper as the day one questions)
4. As the planaria regenerate, if you could genetically compare the new planaria cells with the old cells, how would they compare to one another?  Why? Through what process are the new cells generated? 
5. Did all the tail fragments regenerate photoreceptors?  If not, which fragments did not?
6. Did all the tail fragments regenerate photoreceptors at the same rate?  If not, which were slower? Which were faster?
7. What does the relative rate of appearance of photoreceptors in the different tail fragments imply about the regeneration ability of different sections of the worm? Explain in terms of the neoblasts described in the introduction.
8. Did you notice a change in mobility in the tail fragments over time?  What about the head fragments?
9. As the days went by, what did you notice about the color of the regenerating tissue?
10. Suppose that you wanted to design an experiment to test the effect of various sugar concentrations on regeneration. (You have available the materials for this lab and solutions of 0% sugar, 5% sugar, 10% sugar, and 15% sugar.  The 0% sugar solution is pure water.)  Explain how you would design this experiment, being sure to point out the control groups and the experimental groups, and your manipulated (independent) and responding (dependent) variables.  Remember – you need to show that planaria can survive at all in sugar water!
11. Why do you think planaria have this type of reproduction?  Identify two benefits.
12. What is one disadvantage of this type of reproduction? 
13. HONOR:  Suppose you wanted to test whether the cells that allow the planaria to regenerate would work in another type of worm that does not normally regenerate.  You have available the materials in this lab, a high-powered microscope to separate regenerative and non-regenerative planaria cells, and a set of 30 non-parasitic roundworms that do not regenerate.  Describe your experiment thoroughly, being sure to set up (and label) a positive control and a negative control.

Conclusion:  2 paragraphs, 3-5 sentences each.  
1st paragraph – Explain why planaria are interesting subjects to study in the Reproduction Unit.  
2nd paragraph – Summarize the lab, including procedure and class results.

Reading Guide Part III
Chapter 10-3 Regulating the Cell Cycle (p. 250-252)
I. Cells in a Petri dish and cells injured by a cut in the skin both grow until __________

What would happen if they didn’t stop growing on contact? 


Cell Cycle Regulators
I. What are cyclins?


II. Give an example of an Internal Regulator.


III. Give an example of an External Regulator.


IV. What is cancer and why is it dangerous?


V. What are some causes of cancer?



Journal 6-3 Mitosis Internet Lesson

I.  Click on this site (http://www.cellsalive.com/mitosis.htm) to watch the video on Mitosis by clicking the play button. Then read the information on the webpage below the video and answer the following questions on your worksheet.
1. List the stages of mitosis

2. During which stage does the following occur?
	Chromatin condenses into chromosomes
	_____________________________________________

	Chromosomes align in center of cell.
	_____________________________________________

	Longest part of the cell cycle.
	_____________________________________________

	Nuclear envelope breaks down.
	_____________________________________________

	Cell is cleaved (divided) into two new daughter cells.
	_____________________________________________

	Daughter chromosomes arrive at the poles.
	_____________________________________________


Watch the video carefully.

3.  The colored chromosomes represent chromatids. There are two of each color because one is an exact duplicate of the other. 

 				
-- How many chromosomes are visible at the beginning of mitosis? ____________________

-- How many are in each daughter cell at the end of mitosis? _________________________

-- What happens to the centrioles (the green T-shaped things) during mitosis? ____________________

4. Identify the stages of these cells by writing the name of the stage under the picture on your worksheet: 
	[image: clip_image002]
	[image: clip_image004]
	[image: clip_image006]
	[image: clip_image008]



_______________	__________________	     ______________	       ______________




II.  Go to http://biog-1101-1104.bio.cornell.edu/BioG101_104/tutorials/cell_division.html. 

1. In the first section, answer questions 1-6 on your worksheet. You can use the website to help you answer questions.

Question 1	What stage of mitosis was shown? _______________________

Question 2	What stage of mitosis was shown? _______________________

		What structure is indicated? ____________________________

Question 3	What stage of mitosis was shown? _______________________

Question 4	What stage of mitosis was shown? _______________________

		What structure is indicated? ____________________________

Question 5	What stage of mitosis was shown? _______________________

Question 6	What stage of mitosis was shown? _______________________

III. Onion Root Tip - Online Activity 
Go to http://www.biology.arizona.edu/cell_bio/activities/cell_cycle/cell_cycle.html 
a. Read the website’s text.
b. This site includes a collection of 36 pictures of 36 different cells.  Look at each picture (micrograph), and decide which stage characterizes which picture.  As you look at each picture, keep track of your data in the table below.  (Place a tally mark in the appropriate box as you look at each picture.)
c. When you are done looking at all 36 picture, calculate the % of the cells in each stage, and then infer the number of hours (in a 24-hour day) a cell spends in each stage.

	
	Interphase
	Prophase
	Metaphase
	Anaphase
	Telophase
	Total

	Number of cells
	
	
	
	
	
	36

	Percent of cells*
	
	
	
	
	
	100%

	# of hours out of a day**
	
	
	
	
	
	24 hours


* Percent of cells = number of cells divided by total cells x 100
** # of hours out of a day = (percent of cells) x (24 hours)



THE CELL CYCLE (INCLUDING MITOSIS) NOTES

a.) In your own words, what is mitosis?


b.) Into what four stages can mitosis be subdivided?


	NAME OF STAGE
	PICTURE OF CELLS IN THAT STAGE
	WRITTEN DESCRIPTION OF WHAT IS HAPPENING

	

INTERPHASE
	





	

	

PROPHASE
	





	

	

METAPHASE
	




	

	

ANAPHASE
	





	

	
TELOPHASE (then cytokinesis)
	





	





Mitosis Review

1. Label each of the following statements as being descriptive of interphase, prophase, metaphase, anaphase, or telophase:
a. _____ chromosomes are not yet visible
b. _____ sister chromatids have just broken away from each other at the centromere
c. _____ nuclear membrane is reforming
d. _____ sister chromatids are still attached to each other at the centromere, but chromosomes 
 	       haven’t lined up yet
e. _____ nuclear membrane is breaking down
f. _____ chromosomes have lined up in a “single file” line
g. _____ the stage that includes cytokinesis
h. _____ organelle replication and protein synthesis occurs
i. _____ in terms of changes in the nuclear membrane, this stage is the opposite of prophase

2. Observe the cell shown below (it has just finished cytokinesis) 
a. Diagram how this cell would appear if it were seen in each of the following stages.  Be sure that each diagram shows the shape of the cell, whether or not the nucleus is visible, and the chromosomal arrangement of the cell.  
b. Then, write a caption for each diagram using words/phrases (where appropriate) such as sister chromatids, centriole, and centromere.

    centrioles

nuclear membrane


nucleus

cell membrane



a. prophase of mitosis				b.  anaphase of mitosis











3. When do cells need to go through mitosis?




4. Look at the following pictures and label each one with the appropriate stage of mitosis.
a. [image: Activity 2 - Practice Identifying Phases of Mitosis][image: Activity 2 - Practice Identifying Phases of Mitosis][image: Activity 2 - Practice Identifying Phases of Mitosis] 				b.				c. 










5. In the picture below (from a light microscope) of dividing cells near the tip of an onion root, I have indicated 5 cells.  Identify which cell is in each of the following phases: interphase, prophase, metaphase, anaphase, and telophase.  Give one piece of evidence for each label (in other words – explain why you think that cell is in that phase).
D
C


[image: onion root tip quiz 1]


E

A











B


	
	STAGE OF MITOSIS
	EVIDENCE (What do you SEE that makes you think it's in that stage)

	A
	

	

	B
	
	

	C
	
	

	D
	
	

	E
	
	



More Matching:  Interphase (I), Prophase (P), Metaphase (M), Anaphase (A), Telophase (T)

_____1. The sister chromatids are moving apart.
_____2. A new nuclear membrane is forming around the chromosomes.
_____3. The cytoplasm of the cell is being divided.
_____4. The chromosomes become invisible (they look like threads).
_____5. The chromosomes are located at the equator/center-line of the cell.
_____6. The nuclear membrane begins to fade from view.
_____7. The cell plate appears.
_____8. The spindle is formed.
_____9. Cytokinesis is complete.
_____10. Chromosomes are replicated.
_____11. The reverse of prophase.


Even More Matching:
	A. Prophase
	D. Metaphase
	G. Chromatid
	J. Spindle fiber

	B. Interphase
	E. Anaphase
	H. Cytokinesis
	K. Cell Plate

	C. Telophase
	F. Centromere
	I. Mitosis
	



_____12. What phase are daughter cells in as a result of mitosis?
_____13. During what phase of mitosis do chromatids divide and the chromosomes move 			toward their respective poles?
_____14. What is the phase where chromatin condenses to form visible chromosomes?
_____15. What is the name of the structure that connects the two chromatids?
_____16. In a chromosome pair connected by a centromere, what is each individual 				chromosome called?
_____17. What are the two parts to cell division? (two answers on the line)
_____18. What structure forms in prophase that ultimately pulls chromosomes to opposite 			sides?
_____19. Which phase of mitosis is the last phase that chromatids are attached?
_____20. Which phase of the cell cycle is characterized by a non-dividing cell?
_____21. What structure is produced when protein fibers radiate from centrioles?
_____22. What forms across the center of a plant cell near the end of telophase?
_____23. The period of cell growth and development between mitotic divisions?
_____24. What is the phase where cytokinesis occurs?

Journal 6-4:  Inside Cancer Web quest 

· Go to the website www.insidecancer.org
· If prompted, select the “with narration” option
· Work with your seat partner, use shared headphones if possible
· View the pages in the order listed below 

Tab I.  Hallmarks of Cancer – Look through all sections then answer the following focus questions.
1. Why does cancer incidence increase with age?


2. What is Apoptosis?


3. What is angiogenesis?


4. What is metastasis?


5. What is genomic instability?


6. How are mutations acquired (3 mechanisms)?


7. How many genes need to be changed to get cancer?


8. Can these changes be inherited?


 
Tab II: Causes and Prevention – Look through the overview section, then pick one of the types of cancer to explore in more depth
Overview:
1. What percent of cancers are inherited?


2. What percent of cancers are caused by synthetic chemicals?


3. Examine the epidemiology animation.  Look at the Lung, Liver, Stomach, Skin, and Breast cancers. (nothing to write here, just look!)
i. Examine the distribution for males and females and the causes for each.
ii. Summarize the distribution and cause for each of the types.
iii. Note the differences between males and females.


For the type of cancer you selected answer the following.
4. What genes are associated with this type of cancer?






5. What are the risk factors?










Tab IV. Pathways to Cancer:
a. Watch each video segment with narration.
b. Write a summary of the sequence of events.  Indicate the steps that involve a protein and explain how it could be connected to developing caner.















Tab III. Diagnosis and Treatment – Time permitting.  
1. What are some of the ways that researchers study cancer?



Study Sheet for Unit 6: Continuity - Reproduction
Use these questions below to help you review for quizzes during Part 1.
Review Questions
Journal 6-1 and Journal 6-2 (and readings)
1. What is the difference between sexual and asexual reproduction?
2. What is the difference between internal and external fertilization?
3. Which kinds of organisms are more likely to exhibit parental care – those that use internal or external fertilization? What about those that live in water vs. on land?
4. What is the relationship between the number of young produced and the habitat and strategies used by an organism?
5. What is the relationship between the number of young that survive and the habitat and strategies used by an organism? 
6. What are some of the changes in reproductive strategies that evolved as organisms became more complex?  
Lab 6-1, Journal 6-3 (and readings)
7. Why is it best to describe mitosis as a process of duplication and division rather than just a simple cell division?
8. What are the stages in mitosis, and what happens in each stage?  Be able to recognize each stage on a diagram – provide an unlabeled diagram of each stage and hand-label it.
9. What are the differences between mitosis of plant and animal cells?
10. Use the process of mitosis to explain: how a cut heals?  How a cancerous tumor develops?  How planaria regenerate new parts?
11. What are chromosomes?  Why are they necessary for the continued existence of cells?
Journal 6-4 (and readings)
12. What are two ways that the process of the cell cycle disrupted in cancerous cells?
13. Cancer is not inherited, but an increased risk of getting cancer can be inherited.  Explain why.
14. Why does cancer generally occur more often as people get older?
15. How can there be so many different causes of cancer – like poisons, UV light, radiation?  What do they all have in common?
16. Why is cancer so dangerous?
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¢ Cut out each of thé following pictures and glue them on to a blank piece of paper in the correct
order, following the mitosis process: interphase, prophase (carly, middle, late), metaphase,
anaphase (early, late), telophase, and back to interphase. :

» Label each of the pictures with the name of the phase.

~ Write a brief description of each phase, telling what events occur during that phase.
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centriole pairs
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