	
	Biochemistry
	Enzymes, digestion, nutrition
	Cells

	Animations

*Short video clip

(10 sec. or less)
	· H-bonding (42 sec)


	· *Fat digestion and bile
	· How big? (30 sec)

· Inner life of a cell-narrated (8 min)

· Inner life of a cell- non narrated (WS, TG, 3 min)

	Games
	· Amino acid side chain game
	
	

	Simulations/Labs 
	· Virtual pH lab (WS, TG)

· Molecular models (WS, TG, Concept map, KEY)
	· Enzyme lab (WS, TG)
	· Virtual cell (WS, TG, quiz, KEY)

· Virtual Meiosis

	Independent Exploration
	· 3D molecular models
	
	· Virtual microscopy

· Onion root tip


Jennifer Kuge-RET II Project

Overview of Materials

	Genetics: heredity
	Genetics: DNA to Protein

	
	· Thinkwell’s DNA transcription and translation (WS, TG, 15 min)

	
	

	· Recovering the Romanovs (WS, TG, quiz, KEY)
	· Genetic Code (WS, TG, quiz, KEY)

	
	


	
	Biotechnology
	Evolution
	Ecology

	Animations

*Short video clip

(10 sec. or less)
	· PCR (45 sec)

· DNA microarray


	
	

	Games
	
	· The Mating Game (WS, TG)
	

	Simulations/Labs 
	· Gene therapy (WS, TG, quiz, KEY, Concept map)

·  Gel electrophoresis (WS, TG)


	· Sex and the single guppy (WS, TG, writing assignment)

· Bird Island: Adaptive Radiation (WS, TG)
	· Bird Island: succession and outsider influences (WS, TG)

	Independent Exploration
	
	· Mating trickery
	· Earth in peril


	Photosynthesis, respiration
	Nervous, immune, endocrine sys

	· Photosynthesis animation (1 minute)
	

	
	· Blood groups game only without WS (5 min)

	· Photosynthesis simulation (WS, TG, quiz)
	· Mouse party (WS, TG, quiz, KEY)

· Blood groups (WS, TG, quiz, KEY)

· Action potential (WS, TG, quiz, KEY)


	Comparative Anatomy Unit
	Earthworm
	Squid
	Crayfish
	Perch
	Fetal Pig

	Simulations/Labs 
	· Earthworm locomotion animation

· Earthworm heartbeat and coming out of a cocoon animation

· Earthworm dissection review (WS)
	· Squid dissection review (WS)
	· Crayfish dissection review (WS)
	· Perch dissection review (WS)
	· Virtual Pig Dissection (WS)


Animations:
Thinkwell’s DNA Transcription and Translation

· This animation can be show in three parts or all at once.  
· Go to the following website: http://207.207.4.198/pub/flash/26/26.html
· Total amount of time for the entire video clip is 15 minutes.
· This video clip contains a lot of detail.  You may not want include certain topics.  To skip a topic, click on the forward button under the animation.
· Three parts:
· Transcription 
1. Introduction/Initiation (2:53)
2. Elongation/Termination (3:00)
· RNA Processing (3:46)
· Translation 
1. Initiation (2:15)
2. Elongation/Termination (2:40)
· You may lose the students if you show the entire 15 minute clip.  I recommend showing it in parts.
· Questions to be done during the video are available for use.
PCR

· Animation shows how PCR uses different temperatures to complete different steps in the process.   
· Go to the following website: http://www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm
· Read through the list of topics and click on “PCR.”
· Scroll down and click on “play” to view the animation.
· 45 seconds
Hydrogen bonding, Polarity of Water

· Animation shows how water has slightly positive and negative charges that interact and form hydrogen bonds.  
· Go to the following website: http://programs.northlandcollege.edu/biology/Biology1111/animations/hydrogenbonds.html
· 42 seconds
How Big?

· You can increase the magnification for a variety of objects to compare their size relative to each other.  Example: pollen, human hair, rhinovirus, ebola virus, baker’s yeast, E. coli, red and white blood cells
· Go to the following website: http://www.cellsalive.com/howbig.htm
· Click on the arrows to increase or decrease magnification.
· Moving the mouse over the list on the right of the frame will help with identifying the objects.
· I recommend using this before a unit on cells, microscopes, bacteria, fungi, viruses, immune system.

Fat Digestion and Bile

· Less than 10 second animation showing how bile helps lipase break down fats.
· Could be used with a biochemistry unit or with an enzymes unit.
· Go to the following website: http://www.biologyinmotion.com/bile/index.html
Photosynthesis (simple version)

· Go to the following website: http://www.abdn.ac.uk/~clt011/flash/samples/photosyn.swf
· This animation shows both the light reactions and Calvin cycle.  
· I found 1 mistake in the image for the Calvin cycle.  Figures 5 and 7 are missing a phosphate group on the ribulose 1,5-biphosphate.  
· I would use this animation after the Photosynthesis simulation.
Photosynthesis and Respiration (advanced version)

· Go to this website: http://www.science.smith.edu/departments/Biology/Bio231/
· Great step-by-step visuals to use during lecture.
Earthworm heartbeats and coming out of a cocoon

· Go to this website: http://yucky.discovery.com/noflash/worm/pg000102.html
· Animation available by clicking on link in “Birth video” and “Heartbeat video” sections.
Earthworm locomotion animation

· Go to this website: http://www.biology.ualberta.ca/courses.hp/zool250/animations/Earthworm.swf
· You can select to view the whole worm or individual segments.  Labels can be viewed by clicking on the name of the part.  
· Additional information on the function of the parts can be found on the bottom of the frame.

Meiosis animation

· Go to this website: http://www.sumanasinc.com/webcontent/animations/content/meiosis.html
· You can view the animation with narration or you can move through step by step without narration. 
	Games:

The Mating Game

· Match the different organisms with their mate based on reproductive strategies and sexual selection.

· Go to the following website: http://www.pbs.org/wgbh/evolution/sex/mating/index.html
· WS, Teacher’s Guide included in my project

  Blood Groups Game

· Learn about blood types and find the correct blood type for 3 patients who were in a car accident.

· Go to the following website: http://nobelprize.org/educational_games/medicine/landsteiner/index.html
· WS, Teacher’s Guide, quiz (forms A and B), quiz key are included in my project

Amino Acid Game
· Practice identifying amino acid side chains by shooting down the correct side chain.  Go to the following website: http://www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm
· Click on “Amino Acids Game.”  

· Great for advanced students who are going to go into more detail about different types of side chain interactions that cause protein folding.


	Independent Exploration:

Virtual Microscopy

· You can focus, adjust brightness, and magnification in various types of microscopes.

· Samples can also be selected from a menu.

· Go to the following website: http://micro.magnet.fsu.edu/primer/virtual/virtual.html
· Could be used before using real light microscopes.

Onion root tip

· Could be used for students who missed the onion root tip lab in class.
· Go to the following website: http://www.biology.arizona.edu/cell_bio/activities/cell_cycle/cell_cycle.html
· Students look at cells and classify what phase of the cell cycle/mitosis it is in.
· At the end of the activity, students calculate the amount of time a cell spends in each phase.
Mating Trickery

· Various mating strategies are introduced and compared as different organisms compete to get their DNA into the next generation.

· Go to the following website: http://www.pbs.org/wgbh/nova/camo/mati-nf.html
· Clicking on “Launch Interactive” will give you a bigger image and scroll bar to use while reading.

· Could be used with teaching evolution or ecology.

Earth in Peril

· Students can explore problems including population density all over the world, population growth, where electricity is mostly used, air pollution, water availability, conversion of forests, and ocean temperature changes.  
· Go to the following website: http://www.pbs.org/wgbh/nova/worldbalance/earth.html
· Click on “Launch Interactive.”
· Use the tabs to see maps showing different information based on the chosen topics.
· Could be used with teaching ecology.
3D molecules

· Students can manipulate the 3D image of a molecule of amino acids, enzymes, medical drugs, and other small molecules.
· Go to the following website: http://www.3dchem.com/
· Could be used for teaching bacteria, viruses, biochemistry, enzymes.


Thinkwell’s DNA Transcription and Translation Video Clip

Transcription: Introduction/Initiation

1. What is transcription?

2. Where does transcription happen?

3. What signals where transcription should begin?

4. What binds to the promoter?

5. In order for RNA polymerase II to transcribe the DNA sequence, what must be done to the 2 strands of DNA first?

6. The new RNA strand is built in what direction?

Transcription: Elongation/Termination

7. Unlike DNA, RNA has which nitrogenous base instead of Thymine?

8. This nitrogenous base in RNA is paired with which base in DNA?   

9. Unlike DNA, RNA has what sugar in its phosphate sugar backbone?

10. What do you call a sequence on nucleotides that signal the end of transcription?

11. What happens to the DNA after the transcript is released?

RNA Processing
12. What 2 things are added to the pre mRNA strand? 

13. What is the function of the 5’cap and poly A tail?

14. What non-coding segments must be removed from the pre-mRNA?

15. What segments are the coding regions of mRNA?

16. What enzyme cuts out the introns?

17. What is the result of RNA editing?

Translation: Initiation

18. What is translation?

19. Ribosomes are the physical site of ____________________.

20. mRNA leaves the nucleus through what?

21. What does a tRNA molecule carry?

22. What are the three bases in the start codon?

23. Name the three tRNA binding sites?

24. Which site does the incoming tRNA bind to?

25. Which site carries the growing polypeptide?

Translation: Elongation/Termination

26. The incoming tRNA has a ______________ that corresponds to the codon on the mRNA.

27. What type of bond is formed between two amino acids?

28. The used tRNA is released from which site?

29. How does the ribosome know when to stop translation?

30. What happens to the ribosome after the polypeptide is released?

31. T/F.  Only one ribosome can use an mRNA strand at one time.

Teachers Guide: Virtual pH Lab

Part I:
· Students will predict what the pH of various substances will be.  Then they test each substance with an indicator, compare the color of the test strip, and find the pH of the solution.

· Go to the following website: http://www.bgfl.org/bgfl/custom/resources_ftp/client_ftp/ks3/science/acids/universal.htm
· Type in your name and click on “start.”

· Predict the pH of the given solution by clicking on the color that represents your predicted pH under the column titled, “pH prediction.”

· After you have entered all of your predictions for each solution, you will be able to click on test in the column titled, “pH test.”  This starts an animation.  At the end of the animation the indicator changes color.  Click on the matching color to record the actual pH.

· Once you enter a prediction or actual pH, the website will not let you make a corrections.  Be sure to enter the answers carefully.

· There is an option to print a copy of the predictions and test results. (Proof of completion of the activity)

Part II:
· Students will go to the following website to answer the questions in part II. http://www.johnkyrk.com/pH.html 

· Students will move the arrow to see the pH of various solutions.  
	CA state standards:

 1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells. As a basis for understanding this concept: 

b. Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings. 

	Concepts that need to be taught before using this website:
· Acids and bases

· pH scale

· Buffers

	Length of activity:

· Actual activity should not take more than 10 minutes to complete.

· Time required to do the additional questions may vary.



	Suggestions:

· I would use this website as an assignment for students who need to make up the pH lab done in class.
· Have students print out their results and attach to additional questions about pH.

	Assessment:

· Worksheet that goes with this activity can be graded for accuracy or completion.  

· Evaluation of printed out results.


Virtual pH Lab

· Predict what the pH of various substances will be.  Test each substance with an indicator, compare the color of the test strip, and record the pH of the solution.

· Go to the following website: http://www.bgfl.org/bgfl/custom/resources_ftp/client_ftp/ks3/science/acids/universal.htm
· Type in your full name and click on “start.”  Full name will be at the top of the print out.

· Predict the pH of the given solution by clicking on the color that represents your predicted pH under the column titled, “pH prediction.”

· After you have entered all of your predictions for each solution, click on “test” in the column titled, “pH test.”  This starts an animation.  At the end of the animation the indicator changes color.  Click on the matching color to record the actual pH.

· Once you record a prediction or actual pH, the website will not let you make a corrections.  Enter your answers carefully.

· The last page of the simulation will ask you if you want to print your results.  Be sure to print your results and attach them to this page.  (Proof of completion of the activity)
Part I:

*Before you begin this virtual lab activity, answer the following questions in complete sentences.  Feel free to attach a separate sheet of paper if you need more room for your answers.

1. What is pH?

2. How is pH measured?

3. Explain what the numbers on the pH scale mean.

4. Which solution do you think will be most acidic?  Why?

5. Which solution do you think will be most basic?  Why?

Answer the following questions in complete sentences after doing the virtual lab.

1. Which solution was most acidic?  What was its pH?

2. Which solution was most basic?  What was its pH?

3. Out of the 9 solutions, I predicted the pH of ___#___ solutions correctly.

4. What are some limitations to this lab?

5. How certain are you of your results?  Explain your answer.
6. If demineralization of teeth is caused by acid working on teeth, which substances would promote demineralization the most?
7. How does the addition of baking soda to toothpaste reduce demineralization?
8. What is the function of buffers in the human body? 
Part II:
Go to the following website: http://www.johnkyrk.com/pH.html
Move the arrow to see the pH of various solutions.

9. If the pH of a solution is 9, what is the concentration of H+ in moles/liter?

10. If the pH of a solution is 4, how does the concentration of H+ compare to a solution with a pH of 5?

11. Using the arrow, find the pH range for the following and record your answers in the table.

	
	pH range
	Basic or Acidic?

	Blood
	
	

	Urine
	
	

	Digestive juices
	
	

	Coffee
	
	

	Sea water
	
	


12. Which of the solutions listed above has the narrowest range in pH variation?

13. Which of the solutions listed above has the broadest range in pH variation?
14. Why do you think digestive juices are so acidic?
15. Why do you think sea water is slightly basic?
Teacher’s Guide: Molecular Models for Biochemistry

Go to the following website: http://biomodel.uah.es/en/model3/index.htm
Click on each topic to view the molecules listed below.  Answer the questions that follow.

You will begin by using your mouse to manipulate the molecules to view them from all angles.
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	CA state standards:

1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells. As a basis for understanding this concept:  

h. Students know most macromolecules (polysaccharides, nucleic acids, proteins, lipids) in cells and organisms are synthesized from a small collection of simple precursors. 

	Concepts that need to be taught before using the Simulation:

· General introduction to chemistry: types of bonds, elements

· Carbohydrates-monosaccharide, disaccharide, polysaccharide

· Lipids- phospholipids, steroids, saturated, unsaturated, lipid bilayer

· Proteins- amino acids, primary and secondary structure

· Nucleic acids- DNA, RNA



	Length of activity:

· 1 hour and possibly finish as homework.



	Suggestions:

· This activity can be done for homework, extra credit, or individually during class in a computer lab.


	Assessment:

· Worksheet that goes with this activity can be graded for completion.  

· Concept map can be used to check for additional understanding.


Molecular Models for Biochemistry

Go to the following website: http://biomodel.uah.es/en/model3/index.htm
Click on each topic to view the molecules listed below.  Answer the questions that follow.

You will begin by using your mouse to manipulate the molecules to view them from all angles.
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Carbohydrates

Click on “monosaccharide.” Then click on “glucose.”

	Monosaccharides

2 examples of monosaccharides:

1. ______________________

· # of C = 

· # of H =

· # of O =

2. ______________________

· # of C =

· # of H =

· # of O =

List 1 difference between these two monosaccharides:


	Draw the structural formula for monosaccharide #1: __________________________
	Draw the structural formula for monosaccharide #2:

__________________________


When you are done with monosaccharides, scroll down in the right frame and click on “Back to Index.”

Click on “disaccharide.”  Then click on “sucrose.”

Click on the box next to “Show each atom with its own color.”

	Disaccharides

1 example of a disaccharide:

1. ______________________

· # of C = 

· # of H =

· # of O =

List 1 difference between monosaccharides and disaccharides:


	Draw the structural formula for disaccharide #1: __________________________

What element is located at the point where the 2 sugars are connected?


Polysaccharides

When you are done with disaccharides, scroll down in the right frame and click on “Back to Index.”

Click on “polysaccharide.”  

(H-atoms are not shown)

1. 3 examples of a polysaccharide:

· __________________________

· __________________________

· __________________________

2. Name the monosaccharide unit of cellulose: _______________________________

3. The two components of starch include ________________________ and ________________________.

4. A polysaccharide synthesized by some algae.  Circle the correct answer.
a. cellulose

b. starch

c. glycogen

d. keratan sulphate

e. agarose

5. A polysaccharide forming part of some connective tissues.  Circle the correct answer.
a. cellulose

b. starch

c. glycogen

d. keratan sulphate

e. agarose

6. A polysaccharide in animals.  In humans, it accumulates in the liver.  Circle the correct answer.
a. cellulose

b. starch

c. glycogen

d. keratan sulphate

e. agarose

7. This polysaccharide is found in potatoes, rice, or wheat.  Circle the correct answer.
a. cellulose

b. starch

c. glycogen

d. keratan sulphate

e. agarose

8. A polysaccharide in wood and in structural parts of plants, such as stems and leaves.  Circle the correct answer.
a. cellulose

b. starch

c. glycogen

d. keratan sulphate

e. agarose
Fatty Acids

When you are done with polysaccharides, scroll down in the right frame and click on “Back to Index.”

Click on “Fatty acids.”   Click on “show double bonds” if the option is available.

	Saturated

1 example of a saturated fatty acid:

1. ______________________

· # of C = 

· # of H =

· # of O =

List 1 difference between saturated and unsaturated fatty acids:


	Unsaturated

3 examples of an unsaturated fatty acid:

1. ___________________________

2. ___________________________

3. ___________________________

Describe how a double bond affects the overall shape of the fatty acid chain.




Triglycerols

When you are done with fatty acids, scroll down in the right frame and click on “Back to Index.”

Click on “Triglycerols.”

1. Triglycerols are made up of 1 ________________________ and 3 __________________________.
2.  In the sample triglycerol, which fatty acid is unsaturated?
Phospholipid

When you are done with triglycerols, scroll down in the right frame and click on “Back to Index.”

Click on “phospholipids.”  Click on the option to view hydrophobic and hydrophilic parts.

1. Phospholipids are made up of 1 _________________________ and 2 _______________________.  They also have 1 _______________________________ linked to 1 ___________________________.

2. The ( fatty acid , alcohol ) end is non-polar.  Circle the correct answer.
Steroids 

When you are done with phospholipids, scroll down in the right frame and click on “Back to Index.”

Click on “Steroids.”

1. Cholesterol is made up of ________ fused carbon rings.

2. It is mostly ( hydrophobic , hydrophilic ).  Circle the correct answer.
Lipid Bilayer

When you are done with steroids, scroll down in the right frame and click on “Back to Index.”

Click on “Lipid Bilayer.”

1. True / False.  The fatty acids in a lipid bilayer are both saturated.  Circle the correct answer.
2. Click on the box to view the water molecules.  Water is located on the ( inside , outside ) of the lipid bilayer.

Amino Acids

When you are done with lipid bilayer, scroll down in the right frame and click on “Back to Index.”

Click on “Amino acids.”

1. All amino acids have a _______________________ and _______________________ group.  The carbon adjacent to the carboxyl group is called the _____________________________.

2. The R group represents ___________________________, of which there are ________ for natural proteins. 
3. What elements can be found in amino acids?
4. Which amino acid has the smallest side chain?
5. 2 amino acids contain sulfur in their side chains:
a. __________________________

b. __________________________

6. Which category of amino acids contains side chains with rings?
7. What determines if an amino acid is polar, non-polar, acidic, basic, or aromatic?
Peptides

When you are done with amino acids, scroll down in the right frame and click on “Back to Index.”

Click on “Peptides.”

1. The covalent bond made between two amino acids is called a(n) ____________________________.
2. Of the three amino acids in the tripeptide, which one has the smallest side chain?
Secondary Structures: 

When you are done with peptides, scroll down in the right frame and click on “Back to Index.”

Click on “Alpha Helix.”

	Alpha Helix

1. In this secondary structure, the side chains tend to face ( outward, inward ). Circle the correct answer.
2. What stabilizes the shape of this structure?


	Draw the ribbon model of an alpha helix showing H- bonds as a dashed line:


When you are done with Alpha Helix, scroll down in the right frame and click on “Back to Index.”

Click on “Beta Strand.”

	Beta Strand

1. Describe what the backbone looks like without the side chains showing.

2. What stabilizes the shape of this structure?


	Draw 2 beta strands parallel to each other.  Use dashed lines to represent the location of H-bonds:


When you are done with beta strands, scroll down in the right frame and click on “Back to Index.”

Click on “DNA” and “RNA.”

	DNA

1. DNA stands for _____________________________________.

2. It is made up of _______ strands held together by __________________________________.


	RNA

1. RNA stands for _____________________________________.

2. It is made up of _______ strand.

3. The sample RNA shown is what type of RNA?




Teacher’s Guide: Enzyme Lab

Part 1

Go to the following website: http://telstar.ote.cmu.edu/biology/lab/proteinfolding/index.html
Students will use a simulation to increase temperature to see its effects on protein structure.  They will then graph the percent folded at 10 temperatures of their choice.  Graph needs to be included for full credit.

Students will use a graphing website to make their graph.  Directions are found below.


Part 2 uses a different website: http://biog-101-104.bio.cornell.edu/BIOG101_104/tutorials/enzymes.html
Students will answer the questions related to a graph and record their answers on the worksheet provided.

The website provides feedback for their answers with explanations.

Part 3 uses a third website: http://www.coolschool.ca/lor/BI12/unit7/U07L04.htm
Students will watch an experiment with hydrogen peroxide and liver.  Then they will record their data and answer the questions that follow on the worksheet.  

Part 4 will require the student to design an experiment with liver and hydrogen peroxide that will test for two other variables: pH and substrate concentration.  A question, hypothesis, and procedure with a control are required for this section.

	CA state standards:

1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells. As a basis for understanding this concept: 

b. Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings. 

	Concepts that need to be taught before using this website:
· Exergonic/endergonic reactions, spontaneous/non-spontaneous

· Free energy

· Enzyme structure

· pH

· Reactants/products

· Activation energy  

	Length of activity:

· Could be assigned as homework. About 45 minutes to an hour.



	Suggestions:

· I would use this for students who were absent for the enzyme lab.
· Could be assigned as homework or extra credit.

	Assessment:

· Worksheet with graph included can be graded for completion.  


Enzyme Lab

The enzyme, catalase, breaks down hydrogen peroxide, a toxin, into water and oxygen.  Catalase could be called hydrogen peroxidase because its substrate is hydrogen peroxide.  Hydrogen peroxide is a by-product of cellular respiration that is broken down by the liver, which contains catalase.  The enzyme catalase is only able to break down hydrogen peroxide under certain conditions.  This activity will help you explore what some of those conditions are.

Go to the following website: http://telstar.ote.cmu.edu/biology/lab/proteinfolding/index.html
1. Ignore the text on the left side of the screen.  Use the slider bar on the right to raise or lower the temperature.  As the temperature increases, what happens to the fraction of folded protein? (This protein is not catalase, but simulates what happens to most proteins)

2. Record your data in the table below.  Pick 10 temperatures to record.

	Temperature
	Fraction folded

	 
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Go to the following website: http://biog-101-104.bio.cornell.edu/BIOG101_104/tutorials/enzymes.html
Click on “question 1” under the title, “Time course of a chemical reaction and the effects of enzyme catalysis.” Record your answers to the questions below.  Click next to move through the questions.
3. Examine the double-headed arrows (a, b, c) in the figure. Pick the appropriate choices to show the free energy (G) of the reactants and the products.  

Reactants: _____________


Products: _____________

4. Which statement best describes the reaction shown in this figure. ____________________________________

5. Examine the double-headed arrows (a, b, c) in the figure to the left. Select the appropriate choice representing the change in free energy of the reaction ([image: image1.png]


G) and whether [image: image2.png]


G is positive or negative.  

Change in free energy of the reaction ([image: image3.png]


G) = _____________

 [image: image4.png]



G is positive or negative = _____________

6. Is energy released or absorbed in this reaction? _____________

7. What is the function of enzymes in a living system?  

Go to the following website: http://www.coolschool.ca/lor/BI12/unit7/U07L04.htm
Answer the following questions.  Record your data below.

Substrate = ________________________

Enzyme = _________________________

Products = _________________________

8. How will you be able to tell if the products are present?

	
	Contents
	Observations
	Interpretation 

	Test tube #1
	
	
	

	Test tube #2
	
	
	

	Test tube #3
	
	
	

	Test tube #4
	
	
	

	Test tube #5
	
	
	

	Test tube #6
	
	
	

	Test tube #7
	
	
	


9. Why is the reaction of hydrogen peroxide with catalase important in living things?

10. What does the term saturation mean in terms of the enzyme activity?

11. Different enzymes work better under different conditions.  Where in your body might it be beneficial to have enzymes that work well in very acidic environments?

12. At what temperature did the catalase reaction occur least effectively?  

13. How do your results of enzyme activity with varying temperature compare to what you would expect using the information from the first exercise?

14. Why was the amount of enzyme activity so low at high temperatures?

Design Your Own Experiment 

Use the space below to design your own experiment with the reaction of hydrogen peroxide and catalase in liver that will test two variables: pH and substrate concentration.  

Include the following: 

· Question
· Hypothesis 
· Procedure with a control
Did you remember to attach the print out of your graph from exercise 1 to this worksheet?
Teacher’s Guide: The Inner Life of a Cell

The following websites are for the narrated and non-narrated versions of this animation.

Non-narrated version:

http://www.studiodaily.com/main/technique/tprojects/6850.html  

· Scroll down to where it says, “Watch the video” and click on either high or low.

· 3 minutes

· Music only

Narrated life of a cell:

http://multimedia.mcb.harvard.edu/anim_innerlife_Hi.html  

· This version is not exactly in the same order as the non-narrated version.

· There is a lot more detail, great for an AP class.

· Some of the parts are labeled.

· 8 minutes

	CA state standards:

1.  The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells. As a basis for understanding this concept: 

a. Students know cells are enclosed within semi permeable membranes that regulate their interaction with their surroundings. 

e. Students know the role of the endoplasmic reticulum and Golgi apparatus in the secretion of proteins. 

g. Students know the role of the mitochondria in making stored chemical-bond energy available to cells by completing the breakdown of glucose to carbon dioxide. 

j. * Students know how eukaryotic cells are given shape and internal organization by a cytoskeleton or cell wall or both.

	Concepts that need to be taught before using this website:
· Introduction to cell parts/organelles and their functions

· Cell membrane structure

· General steps for how proteins are made: mRNA, ribosomes

· Exocytosis 

	Length of activity:

· About 15-20 minutes

· Students may access this video clip at home if they want to view it again later.  

	Suggestions:

· I would use this animation to reinforce your lecture on cell parts/function.
· As a class, watch the non-narrated version first.  Then hand out the questions and watch the non-narrated version again.  Discuss the answers or allow them to watch the narrated version.  
· Another option:  Teacher narrates the non-narrated version with the music turned off. This gives you more control over what you want to emphasize.
· This activity could be used as a homework assignment or as extra credit.

	Assessment:

· Worksheet that goes with this activity can be graded for accuracy or completion.  


The Inner Life of a Cell

The following websites are for the narrated and non-narrated versions of this animation.

Narrated life of a cell:

http://multimedia.mcb.harvard.edu/anim_innerlife_Hi.html  

Non-narrated version:

http://www.studiodaily.com/main/technique/tprojects/6850.html  

1. Red blood cells are (bigger, smaller) than white blood cells.  Red blood cells also move (slower, faster) through the blood stream.  Circle the correct answers.
2. T/F. Proteins that float in the cell membrane are not able to move around.

3. The cell membrane is made up of 2 layers of what type of lipid?

4. The skeleton of the cell is made up of ______________________ and _________________________.

5. Vesicles move along what structure that is made up of dimmers?

6. The energy maker of the cell is the ____________________________.  It (does, does not) change shape.  Circle one.
7. What leaves the nucleus?

8. It leaves the nucleus through the __________________________.

9. What is used to make proteins?

10. What packages proteins?

11. What type of active transport, can release many things at once outside of the cell as the vesicle fuses to the cell membrane?

12. What type of blood cell does not carry oxygen but can change shape to move between epithelial cells?

13. What type of blood cell carries oxygen?

Teachers Guide: Virtual Cell

Go to this website and click on “The Virtual Cell Tour” school bus to begin:

http://www.ibiblio.org/virtualcell/index.htm
*Worksheet adapted from a worksheet found at: http://www.ibiblio.org/virtualcell/index.htm
TIPS FOR NAVIGATING THROUGH THIS WEBSITE:

· Begin by moving your mouse over the cell and clicking on a cell part that is highlighted.  Don’t forget to click on the additional cell parts around the outside of the cell.

· Along the top of the frame you will see the following symbols that allow you to control how you view each organelle.  These symbols will light up in blue when their functions are available for use.

· Rotate left/right: spins organelle in each direction.

· Zoom in/out: closer view of organelle.

· Along the left side of the screen, these symbols affect the written information on each page.  Many organelles have 1-3 pages of information to read through.  These symbols will light up in blue when their functions are available.  These arrows may not be available until after you follow the on-screen instructions. Ex. Cut the outer membrane, cut the inner membrane, dissolve

· Right arrow: Written information can be moved forward 1 page.

· Left arrow: previous page.

· Double left arrow: brings you back to the main cell or home page.

When they finish the worksheet, they can practice identifying cell parts by going to the second website:

http://www.dwm.ks.edu.tw/bio/activelearner/04/ch4intro.html
Click on “Tutorial Activity.”  Student drag and drop the numbers to label each part.  

	CA state standards:

1.  The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells. As a basis for understanding this concept: 

a. Students know cells are enclosed within semi permeable membranes that regulate their interaction with their surroundings. 

f. Students know the role of the endoplasmic reticulum and Golgi apparatus in the secretion of proteins. 

g. Students know usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of sugar from carbon dioxide. 

h. Students know the role of the mitochondria in making stored chemical-bond energy available to cells by completing the breakdown of glucose to carbon dioxide. 

	Concepts that need to be taught before using this website:
· Introduction to cell parts/organelles and their functions.

· Plant and animal cell differences/similarities.

	Length of activity:

·  40 minutes.  Some students fill finish faster than others.  

· Students that do not finish in class can finish the rest as homework.

	Suggestions:

· I would use this website to reinforce your lecture on cell parts/function.
· Go over how to navigate the website in advance as a class.
· This activity could be used as a homework assignment or as extra credit.
· Have something ready for students to do if they finish early.

	Assessment:

· Worksheet that goes with this activity can be graded for accuracy or completion.  

· Short quiz may be given to check for understanding.


The Virtual Cell Worksheet
Go to this website and click on “The Virtual Cell Tour” school bus to begin:

http://www.ibiblio.org/virtualcell/index.htm
Fill in the blanks.  Draw each organelle in the boxes along the right.

TIPS FOR NAVIGATING THROUGH THIS WEBSITE:

· Begin by moving your mouse over the cell and clicking on a cell part that is highlighted.  Don’t forget to click on the additional cell parts around the outside of the cell.

· Along the top of the frame you will see the following symbols that allow you to control how you view each organelle.  These symbols will light up in blue when their functions are available for use.

· Rotate left/right: spins organelle in each direction.

· Zoom in/out: closer view of organelle.

· Along the left side of the frame, these symbols affect the written information on each page.  Many organelles have 1-3 pages of information to read through.  These symbols will light up in blue when their functions are available.  These arrows may not be available until after you follow the on-screen instructions. Ex. Cut the outer membrane, cut the inner membrane, dissolve.

· Right arrow: Written information can be moved forward 1 page.

· Left arrow: previous page.

· Double left arrow: brings you back to the main cell or home page.

	1.  Centrioles are only found in __________________ cells.  They function in cell _____________________.  They have _____ groups of _____ arrangement of the protein fibers.  Draw a picture of a centriole in the box.
	Centriole

	2.  Lysosomes are called ______________________ sacks. They are produced by the ________________ body. They consist of a single membrane surrounding powerful _______________ enzymes. Those lumpy brown structures are digestive _____________.  They help protect you by __________________ the bacteria that your white blood cells engulf.  They also cause__________________ which is the way your body gets rid of old or damaged cells.  _______________ act as a clean up crew for the cell.   Zoom in and draw what you see.
	Lysosomes

	3.  Chloroplasts are the site of ______________________.  They consists of a __________ membrane. The stacks of disk like structures are called the ______________. The membranes connecting them are the _________________  membranes.   Zoom in and draw a picture.
	Chloroplasts

	4.  Mitochondrion is the _______________________ of the cell.  It is the site of _______________________.  It has a ____________________ membrane.  The inner membrane is where most _______________ respiration occurs.  The inner membranes is __________ with a very large surface area. These ruffles are called ___________.  Mitochondria have their own ________ and manufacture some of their own _______________.  It is thought that the mitochondrion evolved from symbiotic ____________________ that took up residence inside the first _______________________ cells.  Draw a picture of the mitochondrion with its membrane cut.  
	Mitochondrion

	5.  Rough Endoplasmic Reticulum (ER) is a series of double membranes that ________ back and forth between the cell membrane and the _______________.  These membranes fill the ____________________ but you cannot see them because they are very ___________________. The rough E.R. has __________________________ attached to it. This gives it its texture. These ribosomes manufacture __________________________ for the cell.   Ribosomes are made of ____________ separate parts. These structures are both made of ___________________________________.  Draw the rough ER with a ribosome.
	Rough Endoplasmic Reticulum (ER)

	6.  Smooth E.R. ____________ ribosomes. It acts as a __________________________ throughout the cytoplasm. It runs from the cell membrane to the nuclear ________________ and throughout the rest of the cell.  It also produces ___________________ for the cell. Draw a picture of the smooth ER. 
	Smooth ER

	7.  Cell Membrane performs a number of critical functions for the ________.  It regulates all that _____________ and leaves the cell; in multicellular organisms it allows _________ recognition. Various ______________________ drift around in the ______________________ layer of ___________________.  Draw and shade the cell membrane.
	Cell Membrane

	8.  Nucleus is called the ______________________ of the cell. It is a large __________ spot in eukaryotic cells. It _________________ all cell activity.  The nuclear membrane has many ____________________.  It is also continuous with the ____________________.   The thick ropy strands are the _____________________________. The large solid spot is the _____________________.  The nucleolus is a __________________ chromatin that manufactures __________________________.  The chromatin is _______________ in its active form. It is a __________________________________ of DNA and __________________________  proteins. It stores the information needed for the manufacture of ____________________.  Draw a picture of the nucleus and its nucleolus.
	Nucleolus

	9.  Golgi Body is responsible for packaging _________________________ for the cell.  Once the proteins are produced by the ______________ E.R., they pass into the _______________ like cisternae that are the main part of the Golgi body.  These proteins are then _______________________  off into the little blebs, which drift off into the _______________________.  Draw a picture of the Golgi Body as it is squeezing off the proteins.
	Golgi Body


*Worksheet adapted from a worksheet found at: http://www.ibiblio.org/virtualcell/index.htm
When you are done, practice identifying cell parts by going to this website:

http://www.dwm.ks.edu.tw/bio/activelearner/04/ch4intro.html
Click on “Tutorial Activity.”  Drag and drop the numbers to label each part.  

Go to the following website to practice focusing various types of microscopes.  Sketch 3 objects as seen through a SEM.  http://micro.magnet.fsu.edu/primer/virtual/virtual.html 


FORM A

Virtual Cell Quiz

Directions: Match each statement with the proper term.  Write the letter for your answer.
a. cell membrane


f. lysosome

b.
centrioles


g. ribosomes

c.
chloroplast


h. nucleus

d.
grana



i. smooth ER

e.
golgi body


j. mitochondrion

1.  Consisting of a double membrane, this is the site of photosynthesis.


2.  This is the site of respiration.


3.  This organelle is responsible for the packaging of proteins that will be exported out of the cell.


4.  This part regulates what enters and leaves the cell.


5.  These structures can be found on the rough ER and produce proteins.


6.  This organelle produces lipids for the cell.


7.  This organelle contains digestive enzymes.


8.  Found only in animal cells, this part is used in cell division.


9.  This part contains DNA.


10.  Inside the chloroplast there are stacks of disk like structures called _______.

FROM B

Virtual Cell Quiz

Directions: Match each statement with the proper term.  Write the letter for your answer.

a. cell membrane


f. lysosome

b.
centrioles


g. ribosomes

c.
chloroplast


h. nucleus

d.
grana



i. smooth ER

e.
golgi body


j. mitochondrion

1.  This is the site of respiration.


2.  Found only in animal cells, this part is used in cell division.


3.  Consisting of a double membrane, this is the site of photosynthesis.


4.  This part contains DNA.


5.  This organelle is responsible for the packaging of proteins that will be exported out of the cell.


6.  This part regulates what enters and leaves the cell.


7.  Inside the chloroplast there are stacks of disk like structures called _______.


8.  This organelle produces lipids for the cell.


9.  These structures can be found on the rough ER and produce proteins.


10.  This organelle contains digestive enzymes.

FORM A-KEY

Virtual Cell Quiz

a. cell membrane


f. lysosome

b.
centrioles


g. ribosomes

c.
chloroplast


h. nucleus

d.
grana



i. smooth ER

e.
golgi body


j. mitochondrion

1.
c
Consisting of a double membane, this is the site of photosynthesis.


2.
j
This is the site of respiration.


3.
e
This organelle is responsible for the packaging of proteins that will be exported out of the cell.


4.
a
This part regulates what enters and leaves the cell.


5.
g
These structures can be found on the rough ER and produce proteins.


6.
i
This organelle produces lipids for the cell.


7.
f
This organelle contains digestive enzymes.


8.
b
Found only in animal cells, this part is used in cell division.


9.
h
This part contains DNA.


10.
d
Inside the chloroplast there are stacks of disk like structures called _______.

FROM B-KEY

Virtual Cell Quiz

a. cell membrane


f. lysosome

b.
centrioles


g. ribosomes

c.
chloroplast


h. nucleus

d.
grana



i. smooth ER

e.
golgi body


j. mitochondrion

1.
j
This is the site of respiration.


2.
b
Found only in animal cells, this part is used in cell division.


3.
c
Consisting of a double membane, this is the site of photosynthesis.


4.
h
This part contains DNA.


5.
e
This organelle is responsible for the packaging of proteins that will be exported out of the cell.


6.
a
This part regulates what enters and leaves the cell.


7.
d
Inside the chloroplast there are stacks of disk like structures called _______.


8.
i
This organelle produces lipids for the cell.


9.
g
These structures can be found on the rough ER and produce proteins.


10.
f
This organelle contains digestive enzymes.

Teacher’s Guide: Recovering the Romanovs

Go to this website:     http://www.dnai.org/d/index.html
Across the bottom of the screen, click on the tab titled “Recovering the Romanovs.”

Two versions of this activity are included.  The shorter condensed one can be done in one class period.
	CA state standards:

Genetics

3.  A multi cellular organism develops from a single zygote, and its phenotype depends on its genotype, which is established at fertilization. As a basis for understanding this concept: 

1. Students know how to predict the probable outcome of phenotypes in a genetic cross from the genotypes of the parents and mode of inheritance (autosomal or X-linked, dominant or recessive). 

c. *Students know how to predict the probable mode of inheritance from a pedigree diagram showing phenotypes.

History Standards:

Historical and Social Sciences Analysis Skills
Chronological and Spatial Thinking

2. Students analyze how change happens at different rates at different times; understand that some aspects can change while others remain the same; and understand that change is complicated and affects not only technology and politics but also values and beliefs.

World History, Culture, and Geography: The Modern World
10.7 Students analyze the rise of totalitarian governments after World War I.

1. Understand the causes and consequences of the Russian Revolution, including

Lenin’s use of totalitarian means to seize and maintain control.



	Concepts that need to be taught before using the Simulation:

b. Pedigrees

c. types of genetic diseases (dominant, recessive, x-linked…) like hemophilia

d. Parts of the cell that contain DNA

e. Mitochondria (mtDNA)

· PCR (1 question on this)

Tricky vocabulary:

· Abdicated 

· Tsar

· Tsarina

· Ricochet

· Maternal relative

· Humerus

· Femur 



	Length of activity:

· This can be done in three parts: 

a. Background on Romanov family, Hemophilia, pedigrees

b. Old way of identifying people, Anna Anderson story

c. New ways of identifying people (using DNA), forensics, mtDNA, analysis of genetic sequences

	Suggestions:

· Read an article as a class about the Romanov family before doing the activity

· Could be finished as homework.
· If you are doing this activity in the computer lab, you may want to tell the students to turn off the volume before starting.   The video clips can be watched with captions that can be scrolled through.

	Assessment:

· Worksheet that goes with this activity can be graded for completion.  

· Short quiz may be given to check for understanding.


Recovering the Romanovs Internet Activity

Go to this website:     http://www.dnai.org/d/index.html
Across the bottom of the screen, click on the tab titled “Recovering the Romanovs.”

Read the introductory page and answer the following questions.

1. How long did the Romanov family rule Russia?

2. What happened to the last ruling Romanov family?

3. How many bodies were missing from the grave?

4. Describe two possible scenarios to explain the whereabouts of the missing bodies.

       b. 

Across the top of the page, click on the tab labeled, “the Romanov family.” 

5. Move your mouse over each person in the picture.  Calculate the number of years each person lived.

a. Nicholas II = 

b. Alexandra=

c. Olga=

d. Tatiana=

e. Maria=

f. Anastasia=

g. Alexei=

Click on “the Romanov Family Start.”  To move forward through the pages, click on the Right Arrow button at the bottom corner of the screen.   DO NOT CLICK OF THE BACK ARROW TO GO BACK A PAGE.  IF YOU DO, YOU WILL HAVE TO START THE SIMULATION OVER FROM THE BEGINNING.  Answer the following questions.

6. Who was the last Romanov ruler?  

7. In the pedigree, circles represent _____________________, while squares represent _____________________. (hint: click on key)

8. What did the Russian people think of Alexandra?   

9. Do you think the Russian people’s trust in her was affected by the fact that she was German?

10. What genetic disease did Alexei inherit?

11. Who did he inherit the disease from?

12. Looking at the pedigree, explain why the circle representing Alexandra is half shaded and the square representing Alexei is fully shaded.  (hint: click on key)

13. Why do the males show signs of hemophilia while the females do not?  (Hemophilia is what kind of genetic disorder?)

14. View a few of the video clips showing what imperial life was like.   

a. Describe how they dressed.  

b. What kinds of activities did they participate in?  

15. What caused the Russian people to revolt?

16. What happened on March 2, 1917?

17. How were the guards instructed to treat the Romanov family?

18. Who took over Russia?

19. Where were the Imperial family taken?

20. How were they executed?

21. In total, how many people were executed in this way?

22. Why did bullets ricochet off of the women?

__________________________________________________________________________________________________

Click on the tab titled “The mystery of Anna Anderson” along the top of the screen.  Click on “The mystery of Anna Anderson Start.”  Use the Right Arrow button on the bottom corner of the screen to move forward through the pages.   DO NOT CLICK OF THE BACK ARROW TO GO BACK A PAGE.  IF YOU DO, YOU WILL HAVE TO START THE SIMULATION OVER FROM THE BEGINNING.  Answer the following questions.

1. In 1920, a woman tried to commit suicide.  Who did she claim to be?

2. Besides hair color, and eye color, what other similarities to the princess did this woman have?

3. Click on “Handwriting.”  Roll the mouse over the samples.  Do you think their writing is similar?

4. In general, how accurate do you think a handwriting test is in identifying an individual?  

5. Do you think your handwriting changes over time?

6. Click on “Ear test.”  Trace each ear.  Do they match?  

7. In general, how accurate do you think the ear test is in identifying an individual?

8. Do you think your ears change over time?

9. Click on “face comparison.”  Roll the mouse over faces #1-5.  Then click on “who are they.”

10. A private investigator was hired by the royal family to see who she really was.  

a. What did the investigator find?  

b. Where was she really from?    

c. What kind of family did she come from?

11. Read the quote by author Peter Kurth.  Why does he believe Anna Anderson was Anastasia?

__________________________________________________________________________________________________

Across the top of the page, click on the tab titled “Science solves a mystery.”  Then click on the title “Science Solves a Mystery Start.”  Use the Right arrow button on the bottom corner of the screen to move forward through the pages.  DO NOT CLICK OF THE BACK ARROW TO GO BACK A PAGE.  IF YOU DO, YOU WILL HAVE TO START THE SIMULATION OVER FROM THE BEGINNING.   Answer the following questions.

1. What kept scientists from looking for the remains of the Romanovs before 1991?

2. Why did the Russian scientists want American scientists to come over and identify the remains that were found?

3. What types of scientists came over from America?

4. How did they identify the remains as being male or female?

5. What was used to determine the age of the people when they died?

6. On slide number 3, click on “count the skeletons.” Follow the directions.  

a. How many skeletons were found?  

b. How many should there have been? (click on body count)

7. What 3 parts of the skeleton were analyzed?

8. What do wisdom teeth indicate?

9. What do rings on the vertebrae indicate?

10. What is different about a female pelvis and why?

11. On slide number 5, click on “analyze the skeletons.”  Click on skeleton #1 and select/record your answers below.

	Skeleton #
	Age by Wisdom teeth
	Age by vertebrae
	Male or female (pelvis)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	


12. Which skeletons were missing?

13. Where was DNA extracted from to determine the identities of the skeletons?

14. On slide number 8, click on “Nuclear DNA.”  Then click on the “next arrow” at the top right corner of the image.  Where is nuclear DNA found?

15. What kind of information does DNA carry?

16. Where else is DNA found in a cell? 

17. How is the shape of mtDNA differ from nuclear DNA? (click on mitochondrial DNA)

18. On slide number 10, click on “maternal inheritance.” mtDNA is passed on by who?

19. Who did the Romanov children receive their mitochondrial DNA from?

20. Who did you get your mtDNA from?

21. Does your father have the same mtDNA as you?

22. How can the identity of the skeletal remains be proven?

23. Click on slide “12.”   Across the bottom, click on “Tsarina’s pedigree.”  Who is the most recent male maternal relative for the Romanov family?

24. How can that maternal relative aid scientists in confirming the skeletal remains belong to the Royal family?

25. Click on slide “14.”  Analyze the Sequence Server results.  Which skeleton’s mtDNA does not match Prince Philip’s mtDNA?

26. Can scientist use Prince Philip’s mtDNA to identify the remains of Nicholas II?  Explain your answer. 

27. Click on slide “15.”  Then click on “Tsar’s pedigree” along the bottom of the page.  Why is it necessary to use the mtDNA from the Tsar’s side of the family to identify the remains?

28. The Tsar’s great nephew’s mtDNA (Duke of Fife) was used to see which remains belong to Tsar Nicholas II.  Click on slide “17.”  Is there a sequence from a skeleton that matches the mtDNA from the Duke of Fife? If so, which skeleton number?

29. What conclusions can we draw about the other male skeletons?

30. What samples were used to retrieve mtDNA or DNA from Anna Anderson?

31. Scientist can prove that Anna Anderson (Franziska Schanzkowska) is part of the imperial family if her mtDNA matches the mtDNA from: (circle all that apply)



Prince Philip

Duke of Fife

female skeletons except #9

male skeleton #4

Click on slide “21.”  Click on each of the video clips.  

32. What were the results of the DNA test using the intestinal tissue?

33. What were the results of the DNA test using the follicular hair sample?

34. What is PCR and why was this process used?

35. What happened to the bodies of Alexei and his sister Anastasia?

Extension questions:

1. Why do you think Nicholas II married a German princess instead of a Russian woman?

2. Why do you think the Russian Orthodox Church would not accept the scientific authentication of the skeletal remains?   Is there a connection between values and beliefs, and the development, use, or acceptance of new technology?

3. Do you think there was anything Tsar Nicholas could have done to prevent the revolt of the Russian people?  If so, explain what could have been done.

4. Do you think the assassination of the entire family was necessary for Lenin and the Bolsheviks to control the land? Explain your answer.

Recovering the Romanovs Internet Activity

Go to this website:     http://www.dnai.org/d/index.html
Click on the tab titled “The Romanov Family” along the top.

Click on the Right Arrow button on the bottom right corner of the screen to move forward through the pages.  Answer the following questions.

1. Who was the last Romanov ruler?

2. Nicholas the II and Alexandra had 5 children. Name them.

3. What did Alexei inherit?

4. Why do the males show signs of hemophilia while the females do not?

5. What happened on March 2, 1917?

6. Who took over the land?

7. Where did the royal family go and what happened to them?

8. How were they executed?

Click on the tab titled “The mystery of Anna Anderson” along the top.

Click on the Right arrow button on the bottom right corner of the screen to move forward through the pages.

Answer the following questions.

9. In 1920, a woman tried to commit suicide.  At what location did she attempt this?

10. Where did she end up after this? Who did she eventually claim to be?

11. Why do some believe she may be the missing princess?

12. Click on “Handwriting.”  Roll the mouse over the samples.  Do you think their writing is similar?

13. Click on “Ear test.”  Trace each ear.  Do they match?

14. Click on “face comparison.”  Roll the mouse over faces #1-5.  Then click on “who are they.”

15. A private investigator was hired by the royal family to see who she really was.  What did the investigator find?  Where was she really from?

16. When did Anna die?

Click on the tab titled “Science solves a mystery” along the top.

Click on the Right arrow button on the bottom right corner of the screen to move forward through the pages.

Answer the following questions.

17. What kept scientists from looking for the remains of the Romanovs?

18. The Russian scientists wanted American scientists to come over and identify the remains that were found because there was a dispute among them.  What types of scientists came over from America?

19. On slide number 3, click on “count the skeletons.” Follow the directions.  How many skeletons were found?  How many should there have been? (click on body count)

20. What 3 parts of the skeleton were analyzed?

21. What do wisdom teeth indicate?

22. What do rings on the vertebrae indicate?

23. What is different about a female pelvis and why?

24. On slide number 5, click on “analyze the skeletons.”  Click on skeleton #1 and select/record your answers below.

	Skeleton #
	Age by Wisdom teeth
	Age by vertebrae
	Male or female (pelvis)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	


25. Which skeletons were missing?

26. Where was DNA extracted from to determine the identities of the skeletons?

27. On slide number 8, click on “Nuclear DNA.”  Then click on the “next arrow” at the top right corner of the image.  Where is nuclear DNA found?

28. What kind of information does DNA carry?

29. Where else is DNA found in a cell? (click on mitochondrial DNA)

30. How is the shape of mtDNA differ from nuclear DNA?

31. On slide number 10, click on “maternal inheritance.” mtDNA is passed on by who?

32. From whom did the Romanov children receive their mitochondrial DNA?

33. Where did that person get their mtDNA?

34. Does Tsar Nicholas II have the same mtDNA as his children?

35. How can the identity of the skeletal remains be proven?

36. Do you know who the most recent maternal relative is for the Romanov family?

37. How can that maternal relative aid scientists in confirming the skeletal remains belong to the Royal family?

38. What can we conclude about the skeletons?

39. What can we conclude about skeleton #9?

40. Is there a maternal relative alive that can be used for a mtDNA comparison? If so, who?

41. Is there a skeleton that matches the Tsar’s family? If so, which skeleton number?

42. What conclusions can we draw about the other male skeletons?

43. Could we use the same mtDNA technology to reveal Anna Anderson’s true identity? How?

44. Whom should Anna Anderson’s mtDNA be compared to, if she was, in fact, Anastasia Romanov?

45. Where did they take Anna’s mtDNA from?

46. What happened to the bodies of Alexei and his sister Anastasia?

Recovering the Romanovs Quiz-FORM A

True/False. Indicate whether the statement is true or false.

1. T/F. A skeleton that has a wide pelvic bone and wisdom teeth is probably from a male under the age of 21.

2. T/F. Alexei and Anastasia Romanov had hemophilia.

3. T/F. mtDNA is structurally similar to DNA in that they are both double stranded and linear. 

4. T/F. The nucleus and mitochondria both contain DNA.

Multiple Choice. Identify the letter that best completes the statement or answers the question.  Some questions will require the use of the pedigree above.

5. A half shaded circle represents

a.
a female with hemophilia
c.
a female carrier of hemophilia


b.
a male with hemophilia

d.
a male carrier of hemophilia

6. Suppose Waldemar and Olga had children.  What percent chance would they have of producing a son with hemophilia?

a.
0%



c.
50%


b.
25%



d.
100%

7. According to the pedigree, hemophilia is a(n) ___________________ genetic disorder.

a.
autosomal recessive

c.
X-linked recessive


b.
autosomal dominant

d.
X-linked dominant

8. Suppose Waldemar and Olga had a children.  What percent chance would they have of producing a daughter with hemophilia?

a.
0%



c.
50%


b.
25%



d.
100%

9. DNA samples were taken from Anna Anderson’s ____________________________ to see if she was related to the Romanovs.

a.
blood and bones

c.
hair and blood


b.
hair and bones


d.
hair and intestine

10. A full shaded square represents

a.
a female with hemophilia
c.
 a female carrier of hemophilia


b.
a male with hemophilia

d.
 a male carrier of hemophilia
Recovering the Romanovs Quiz-FORM B

True/False. Indicate whether the statement is true or false.

5. T/F. The nucleus and mitochondria both contain DNA. 

6. T/F. Alexei and Anastasia Romanov had hemophilia.

7. T/F. mtDNA is structurally similar to DNA in that they are both double stranded and linear. 

8. T/F. A skeleton that has a wide pelvic bone and wisdom teeth is probably from a male under the age of 21.

Multiple Choice. Identify the letter that best completes the statement or answers the question.  Some questions will require the use of the pedigree above.

5. Suppose Waldemar and Olga had children.  What percent chance would they have of producing a son with hemophilia?

a.
0%



c.
50%


b.
25%



d.
100%

6.  Suppose Waldemar and Olga had a children.  What percent chance would they have of producing a daughter with hemophilia?

a.
0%



c.
50%


b.
25%



d.
100%

7. DNA samples were taken from Anna Anderson’s ____________________________ to see if she was related to the Romanovs.

a.
blood and bones

c.
hair and blood


b.
hair and bones


d.
hair and intestine 

8.  A full shaded square represents

a.
a female with hemophilia
c.
 a female carrier of hemophilia


b.
a male with hemophilia

d.
 a male carrier of hemophilia

9.  A half shaded circle represents

a.
a female with hemophilia
c.
a female carrier of hemophilia


b.
a male with hemophilia

d.
a male carrier of hemophilia

10. According to the pedigree, hemophilia is a(n) ___________________ genetic disorder.

a.
autosomal recessive

c.
X-linked recessive


b.
autosomal dominant

d.
X-linked dominant

Romanov Quiz KEY

	FORM A

1. F

2. F

3. F

4. T

5. C

6. A

7. C

8. A

9. D

10. B
	FORM B

1. T
2. F
3. F
4. F
5. A
6. A
7. D
8. B
9. C
10. C


Teacher’s Guide: Genetic Code

Go to the following website:  http://www.dnai.org/a/index.html
Finding the Structure

Click on “Finding the Structure”

Across the top of the page, click on “Problem”

Click on the right arrow at the bottom of the frame to move forward through this website.

These instructions are the same through each section of the simulation.  Do not use the right and left arrows at the top of the screen to navigate through the website.  Use the small arrows provided near the bottom.  

	CA state standards:

 1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells. As a basis for understanding this concept:  

d. Students know the central dogma of molecular biology outlines the flow of information from transcription of ribonucleic acid (RNA) in the nucleus to translation of proteins on ribosomes in the cytoplasm. 

4. Genes are a set of instructions encoded in the DNA sequence of each organism that specify the sequence of amino acids in proteins characteristic of that organism. As a basis for understanding this concept: 

a. Students know the general pathway by which ribosomes synthesize proteins, using tRNAs to translate genetic information in mRNA. 

b. Students know how to apply the genetic coding rules to predict the sequence of amino acids from a sequence of codons in RNA.  

5.  The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells. As a basis for understanding this concept: 

a. Students know the general structures and functions of DNA, RNA, and protein. 

b. Students know how to apply base-pairing rules to explain precise copying of DNA during semi conservative replication and transcription of information from DNA into mRNA.

	Concepts that need to be taught before using this website:
· Transcription

· Translation

· Enzymes

· DNA, types of RNA

· Ribosomes

· Semi-conservative replication

· Nucleotide of RNA versus DNA

· Hydrogen bond

· Base pairing

· Codon 

· Amino acid, polypeptide

	Length of activity:

· One hour class period plus time at home to finish as homework.



	Suggestions:

· I would use a computer lab for this activity.  If students do not finish in class, assign as homework.  
· Could be used to review for a test.
· Could be assigned as homework or extra credit.

	Assessment:

· Worksheet that goes with this activity can be graded for completion.  

· Short quiz may be given to check for understanding.


Genetic Code Internet Activity

Go to the following website:  http://www.dnai.org/a/index.html
Finding the Structure

Click on “Finding the Structure”

Across the top of the page, click on “Problem”

Click on the right arrow at the bottom of the frame to move forward through this website.

Problem:

1. In 1869, a Swiss doctor named Friedrich Miescher, isolated what chemical substance?

2. From what type of cell did he isolate this chemical substance?

3. Why was DNA called deoxyribonucleic acid? 

4. DNA was essentially a long-chain molecule, made up of ____________ different nucleotides, _______________ sugar, and _________________________. 

5. Some scientists did not believe DNA was the template for life.  Instead, what did they believe was the hereditary molecule and why?

Across the top of the page, click on “players.”

Players 

6. Click on the picture of Erwin Chargaff.  Then click on the interview titled, “Chargaff’s ratio.”

If there is 30 percent adenine, that means there should be ______  percent thymine present.  If there is 45 percent guanine, there should be  _________ percent cytosine present.

Click on the picture of Rosalind Franklin across the top of the page.  Then click on the interview titled, “What Rosalind knew.” 

7. Rosalind Franklin knew that the phosphates were pointing ( into , out of ) the structure.  Circle the correct answer.
Click on the picture of Linus Pauling.

8. According to Linus Pauling, what shape did DNA have?

Click on the picture of James Watson and Francis Crick.  Then click on the interview titled, “Nobel Prize.”

9. Why didn’t Rosalind Franklin receive a nobel prize for her experimental work toward finding the structure of DNA?

Pieces of the Puzzle

Click on “pieces of the puzzle” across the top of the screen.  Find the puzzle piece titled, “Watson’s base pairing” near the bottom of the page.  Click on it.

10. James Watson used cardboard cutouts to figure out that the adenine base paired with ___________________ and cytosine paired with _____________________.

Putting it Together

Click on “putting it together” across the top of the screen.   Then click on “base pairing interactive.”  Pick up each piece and place them on the table in the correct orientation.    You may choose to show the atoms. When you are ready, click on join pairs.  Keep trying until you fit them in the proper way.

11. How many bonds are formed between adenine and thymine? ______

12. How many bonds are formed between guanine and cytosine? ______

13. What type of bond holds the two chains together? ___________________________

Copying the Code
Across the bottom of the screen, click on “Copying the Code”

Across the top of the page, click on “Problem”

Click on the right arrow at the bottom of the frame to move forward through this website.

Problem 

In 1953, Watson and Crick published a paper that ended with the statement: specific pairing we have postulated immediately suggests a possible copying mechanism for the genetic material.

1. What was their hypothesis for the copying mechanism of DNA? ________________________________

______________________________________________________________________________________________________________________________________________________________________________

Pieces of the Puzzle

Click on “pieces of the puzzle” across the top of the screen.  Find the puzzle piece titled, “Semi-conservative replication” near the top of the page.  Click on it.

2. Who’s experiment showed that DNA is replicated semi-conservatively? __________________________

3. They first grew bacteria in what heavy isotope?   __________________ This isotope was incorporated into the DNA.

4. Next, they put some of the cultured bacteria into a test tube with ___________________, so any new DNA would be made with this isotope.

5. Why was an additional sample taken from a test tube with bacteria grown only in 14N? ______________

______________________________________________________________________________________________________________________________________________________________________________

6. When test tubes are centrifuged, the ( heavier , lighter ) particles move to the bottom of the test tube.  Circle the correct answer.
7. In test tube #2, a sample was taken after the bacteria originally grown in 15N doubled in the new 14N solution. The band was halfway between test tube #1 and test tube #4.  That means…_______________

_____________________________________________________________________________________________________________________________________________________________________________.

8.  Describe the bands seen in test tube #3. Explain what each band represents.  _______________________

_____________________________________________________________________________________________________________________________________________________________________________.

9. In your own words, describe the semi-conservative model for DNA replication. ___________________

_____________________________________________________________________________________________________________________________________________________________________________.

Find the puzzle piece titled, “The Central Dogma”.  Click on it.

10. Like DNA, RNA has a ________________________ backbone, but RNA uses ____________ while DNA uses ___________ for its sugar.

11. DNA and RNA use the same nitrogenous bases except DNA used __________________, while RNA uses _______________________.

12.  DNA is ________________________ stranded, while RNA is __________________ stranded.

Find the puzzle piece titled, “DNA synthesis.” Click on it.

13. Arthur Kornberg isolated what enzyme? 

14. What did this enzyme do?

15. From where did he extract this enzyme?

16. How would he know if new DNA was being synthesized?

17. Be sure to follow the directions on the screen.  If will say to move the mouse over the test tube to see what is happening in the test tube.  Radioactive T + DNA polymerase made what? _________________

_______________________________________________________________________________________

18. What happens to replication when one type of nucleotide is omitted?

19. What does DNase do to the original DNA?

20. Can replication occur without a template in tact? ( yes ,  no  )

21. Function of DNA polymerase I:

22. Function of DNA polymerase III:

Putting it together

Across the top of the screen, click on “Putting it together”

23. Then click on “Transcription.”  Watch the video clip.  What is the product of the process of transcription?  ____________________________

24. Click on “Replication.”  Watch the video clip.  Why is one strand copied continuously while the other must be copied backwards one section at a time? ____________________________________________

_______________________________________________________________________________________

25. Click on “Interactive.” List the sequence of RNA you created.

 ______       ______       ______       ______       ______       ______      

Reading the Code
Across the bottom of the screen, click on “Reading the Code”

Across the top of the page, click on “Pieces of the Puzzle”

Find the puzzle piece titled, “The genetic code.” Click on it.

Pieces of the puzzle
26. Why did a code consisting of 3 nucleotides for each amino acid make more sense than a 1 or 2 letter code? ______________________________________________________________________________

_______________________________________________________________________________________

Find the puzzle piece titled, “The other codons.” Click on it.

27. tRNA carries ________________________ to the ___________________ for protein synthesis.  

28. What type of bond holds the clover shape of tRNA together?

29. At one of the tRNA there is a three nucleotide sequence called the _______________________ that binds to a specific mRNA codon.

30. At the other end of the tRNA, energy in the form of ___________ is needed to bind one ______________________ to the tRNA.

31. Translation starts with what codon? ___________

32. DNA is transcribed into ______________.  This goes from the nucleus to a _________________________ to be translated into a polypeptide chain.  The codon ___________ signals the start of translation and a _______________ bound to the amino acid ____________________ goes to the ribosome to bind to the start codon on the mRNA.  The complex shifts and the next codon is read by another tRNA.  This will continue until a ___________________ is encountered.

Putting it together

Across the top of the screen, click on “Putting it together”

Then click on “Translation.”  Watch the video clip.  

33. There are different ____________________________ for each of the twenty amino acids.  Each transfer molecule carries a _____________________________________ that is matched with the RNA in the machine. 

34. Inside the ribosome, the RNA is pulled through like a tape. The code for each ____________________________ is read off, three letters at a time, and matched to three corresponding letters on the____________________________. 

35. When the right transfer molecule plugs in, the amino acid it carries is added to the growing ___________________ chain. 

36. Click on “Interactive.” List the sequence of amino acids you created.

 ______       ______       ______       ______       ______       ______      

Genetic Code Quiz-FORM A

1. In 1869, a Swiss doctor named Friedrich Miescher, isolated what chemical substance?

	a. DNA
	b. RNA
	c. protein
	d. phospate


2. DNA was essentially a long-chain molecule, made up of ___ different nucleotides, _______________ sugar, and a __________________ group.

	a. 3, ribose, phosphate
	b. 4, deoxyribose, phosphate
	c. 3, deoxyribose, hydrogen
	d. 4, ribose, phosphate


3. Some scientists did not believe DNA was the template for life.  Instead, they believed ___________________ was the hereditary molecule.

	a. mRNA
	b. tRNA
	c. protein
	d. phospate


4. If there is 30 percent adenine, that means there should be ______  percent thymine present.  If there is 20 percent guanine, there should be  _________ percent cytosine present.

	a. 30, 30
	b. 30, 20
	c. 20, 20
	d. 20, 30


5. Rosalind Franklin knew that the phosphates were pointing ____ the structure.

	a. into 
	b. out of
	
	


6. According to Linus Pauling, what shape did DNA have?

	a. clover leaf
	b. single helix
	c. double helix
	d. triple helix


7. When test tubes are centrifuged, the __________________ particles move to the bottom of the test tube.  

	a. lighter
	b. heavier
	
	


8. DNA and RNA use the same nitrogenous bases except DNA uses ______, while RNA uses ________.

	a. A, U
	b. U, A
	c. T, U
	d. U, T


9. What happens to replication when one type of nucleotide is omitted?

	a. still occurs
	b. does not occur
	c. only occurs with DNA polymerase present
	d. only occurs with DNase present


10. What does DNase do to the original DNA?

	a. makes a new strand
	b. destroys a strand
	c. unwinds the DNA
	d. breaks the hydrogen bonds between the two strands


11. Can replication occur with a DNA template that is not intact?   a.  Yes
b. No 

12. One tRNA molecule carries one ________________________ to the ___________________ for protein synthesis.  

	a. mRNA, ribosome
	b. ATP, ribosome
	c. ribosome, amino acid
	d. amino acid, ribosome


13. What type of bond holds the clover shape of tRNA together?

	a. covalent
	b. ionic
	c. helium
	d. hydrogen


14. Translation starts with what codon? ___________

	a. GUA
	b. AUG
	c. UAA
	d. UGA


15. Which nucleotide sequence was transcribed from the following DNA sequence? ATGCGTA

	a. TACGCAT
	b. UACCCAU
	c. TACGCUT
	d. UACGCAU


Genetic Code Quiz-FORM B

1. Which nucleotide sequence was transcribed from the following DNA sequence? ATGCGTA

	a. TACGCAT
	b. UACCCAU
	c. TACGCUT
	d. UACGCAU


2. Some scientists did not believe DNA was the template for life.  Instead, they believed ___________________ was the hereditary molecule.

	a. mRNA
	b. tRNA
	c. protein
	d. phospate


3. If there is 30 percent adenine, that means there should be ______  percent thymine present.  If there is 20 percent guanine, there should be  _________ percent cytosine present.

	a. 30, 30
	b. 30, 20
	c. 20, 20
	d. 20, 30


4. According to Linus Pauling, what shape did DNA have?

	a. clover leaf
	b. single helix
	c. double helix
	d. triple helix


5. Can replication occur with a DNA template that is not intact?   a.  Yes
b. No 

6. DNA and RNA use the same nitrogenous bases except DNA uses ______, while RNA uses ________.

	a. A, U
	b. U, A
	c. T, U
	d. U, T


7. When test tubes are centrifuged, the __________________ particles move to the bottom of the test tube.  

	a. lighter
	b. heavier
	
	


8. DNA was essentially a long-chain molecule, made up of ___ different nucleotides, _______________ sugar, and a __________________ group.

	a. 3, ribose, phosphate
	b. 4, deoxyribose, phosphate
	c. 3, deoxyribose, hydrogen
	d. 4, ribose, phosphate


9. What happens to replication when one type of nucleotide is omitted?

	a. still occurs
	b. does not occur
	c. only occurs with DNA polymerase present
	d. only occurs with DNase present


10. What does DNase do to the original DNA?

	a. makes a new strand
	b. destroys a strand
	c. unwinds the DNA
	d. breaks the hydrogen bonds between the two strands


11. One tRNA molecule carries one ________________________ to the ___________________ for protein synthesis.  

	a. mRNA, ribosome
	b. ATP, ribosome
	c. ribosome, amino acid
	d. amino acid, ribosome


12. What type of bond holds the clover shape of tRNA together?

	a. covalent
	b. ionic
	c. helium
	d. hydrogen


13. Translation starts with what codon? ___________

	a. GUA
	b. AUG
	c. UAA
	d. UGA


14. Rosalind Franklin knew that the phosphates were pointing ____ the structure.

	a. into 
	b. out of
	
	


15. In 1869, a Swiss doctor named Friedrich Miescher, isolated what chemical substance?

	a. DNA
	b. RNA
	c. protein
	d. phospate


	FORM A

1. A

2. B

3. C

4. B

5. B

6. D

7. B

8. C

9. B

10. B

11. B

12. D

13. D

14. B

15. D
	FORM B

1. D

2. C

3. B

4. D

5. B

6. C

7. B

8. B

9. B

10. B

11. D

12. D

13. B

14. B

15. A


Genetic Code Quiz-KEY

Gene Therapy: Molecular Bandage

Go to the following website: http://learn.genetics.utah.edu/units/genetherapy/whatisgt/

	CA state standards:

4. Genes are a set of instructions encoded in the DNA sequence of each organism that specify the sequence of amino acids in proteins characteristic of that organism. As a basis for understanding this concept:  

c. Students know how mutations in the DNA sequence of a gene may or may not affect the expression of the gene or the sequence of amino acids in an encoded protein.  

f. * Students know why proteins having different amino acid sequences typically have different shapes and chemical properties. 

5. The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells. As a basis for understanding this concept: 

a. Students know the general structures and functions of DNA, RNA, and protein. 

c. Students know how genetic engineering (biotechnology) is used to produce novel biomedical and agricultural products. 

	Concepts that need to be taught before using the Simulation:

· DNA codes for amino acid sequences that determine the shape of proteins and may alter their function. 

· Introduce the topic of genetic diseases so students can identify different types of mutations, how they are inherited, and their consequences.

· What gene therapy is and how it can be used to help people with genetic diseases.

· Introduction to viruses and vectors.  Students should be familiar with how viruses inject their genetic material and use the host cell to replicate.  



	Length of activity:

· About 1 class period.



	Suggestions:

· If you are doing this activity in the computer lab, you may want to tell the students to turn off the volume before starting.  
· This activity could be used as a homework assignment or as extra credit.
· Use this activity with a biotechnology unit to review topics such as inheritance, DNA to protein, and viruses.

	Assessment:

· Worksheet that goes with this activity can be graded for completion.  

· Short quiz may be given to check for understanding.


Gene Therapy: Molecular Bandage

Go to the following website: http://learn.genetics.utah.edu/units/genetherapy/whatisgt/
1. Explain how gene therapy is related to the story of the broken window.

2. The broken window represents __________________________________________________________.

3. A mutation in a gene __________________________ could lead to an irregular shaped __________________, which could cause the ______________________ that uses the protein to not function properly.  

4. Define genetic disorders.

5. How does gene therapy differ from drug-based treatments of genetic disorders?

Use the concept map on the back!

· Find the picture of a file labeled, “Gene Therapy Case Study: cystic fibrosis.”  

· Open the file up to full size.  Then click on the “forward” button.  

· Begin filling out the concept map on the back of this paper.  

· When you are done with the file, click on the back page arrow on the top left corner of your screen.  This takes you out of the full size view.  

· In the upper right corner of the page, there is a blue box.  

· Click on the link that says, “Section 2:  Is cystic fibrosis a good candidate for gene therapy?”  

· Open the file folder to full size and click on “forward.” Continue filling out the concept map.
Click on the back page arrow on the top left corner of your screen.  This takes you out of the full size view.  In the upper right corner of the page, there is a blue box.  

· Click on the link that says, “Section 3: Choosing a vector for CF gene therapy.” 

6. What is the function of a vector?

· Click on “Open full size.”

· Then click on the picture of a toolbox.

7. Fill in the table on page 3 with information from your toolbox.  You will use this information to play the space doctor game following this section.  Abbreviate the information in the toolbox so only the main points are recorded.

1

[PRINT OUT CF CONCEPT MAP ONTO NEXT PAGE] SHOULD BE PG. 2

	Vector:
	Type
	Target
	Activation
	Integration
	Side effects

	Retrovirus
	
	
	
	
	

	Adeno-virus
	
	
	
	
	

	Adeno-associated virus
	
	
	
	
	

	Herpes simplex virus
	
	
	
	
	

	Liposome
	
	
	
	
	

	Naked DNA
	
	
	
	
	


3

8. Which vector carries single stranded DNA and does not cause illness to humans?

9. Which vector used RNA instead of DNA as its genetic material?

10. How does naked DNA differ from the other vectors?

11. Which vector is responsible for the common cold?

12. Which vector carries a plasmid in a membrane-like structure that fuses with the cell membrane?

13. Which vector is similar to HIV?

When you are done with the toolbox, click on the back page arrow at the top left corner of your screen.

Click on the link that says, “Gene therapy: molecular bandage.”  Read the topics listed and click on “space doctor.”  Or just go to the following website: http://learn.genetics.utah.edu/units/genetherapy/spacedoctor/
Click on “open full size” then hit “forward” and read the introduction.  

Read through all of the files by clicking on them.  Fill in the following information.

	Alien: Gomer Zaius

Disease:

This disease is similar to what genetic disease in humans? (if you are not sure, see websites listed below this table)

On what chromosome is the mutation found?

Target Tissue:

Best Viral Vector:
	Alien: Princess Glug Glug

Disease:

This disease is similar to what genetic disease in humans? (if you are not sure, see websites listed below this table)

On what chromosome is the mutation found?

Male Froopods have what 2 sex chromosomes?

What about female Froopods?

Target Tissue:

Best Viral Vector:


	Alien: Balderfum

Disease: 

This disease is similar to what genetic disease in humans? (if you are not sure, see websites listed below this table)

On what chromosome is the mutation found?

Target Tissue:

Best Viral Vector:




Go to the following website:      http://news.bbc.co.uk/1/hi/health/1906999.stm
Go to the following website:      http://www.nlm.nih.gov/medlineplus/hemophilia.html

Go to the following website:      http://www.nhlbi.nih.gov/health/dci/Diseases/cf/cf_what.html   

Gene Therapy Quiz-FORM A

True/False: Indicate whether the statement is true or false.

1. T/F. Cystic Fibrosis affects cells of the kidneys, lungs, and pancreas.

2. T/F. Cystic Fibrosis is caused by a mutation in the CFTR on chromosome 7.

3. T/F.  The CFTR protein creates an ionic gradient by moving sodium ions across the membrane.

4. T/F.  Keeping the mucus layer moist does not allow the cilia to remove harmful debris.

Multiple Choice: Identify the choice that best completes the statement or answers the question.

5.  Cystic fibrosis is caused by a deletion of ____ base pairs, which leads ____ missing amino acid in the CFTR protein.

a.
1, 3



c.
2, 1


b.
3, 1



d.
1, 2

6. Cystic Fibrosis is a(n)

a. 
x-linked disorder

c.
y-linked disorder


b. 
recessive disorder

d.
none of the above

7. Which vector is similar to HIV?

a.
retrovirus


c.
adenovirus


b.
liposome


d.
herpes virus

8. Which vector carries a plasmid in a membrane-like structure that fuses with the cell membrane?

a.
retrovirus


c.
adenovirus


b.
liposome


d.
herpes virus

9. Which vector used RNA instead of DNA as its genetic material?

a.
retrovirus


c.
adenovirus


b.
liposome


d.
herpes virus

10.  Which vector is responsible for the common cold?

a.
retrovirus


c.
adenovirus


b.
liposome


d.
herpes virus

11. Which vector carries single stranded DNA and does not cause illness to humans?

a.
retrovirus


c.
adenovirus


b.
naked DNA


d.
adeno-associated virus

12. If a broken window was similar to a mutated gene, gene therapy would be like 

a.
repairing the crack with tape
c.
replacing the window


b.
repairing the crack with glue
d.
ignoring the crack

Gene Therapy Quiz-FORM B
Multiple Choice: Identify the choice that best completes the statement or answers the question.

 1.  Cystic Fibrosis is a(n)

a. 
x-linked disorder

c.
y-linked disorder


b. 
recessive disorder

d.
none of the above 

2. Cystic fibrosis is caused by a deletion of ____ base pairs, which leads ____ missing amino acid in the CFTR protein.

a.
1, 3



c.
2, 1


b.
3, 1



d.
1, 2

3. Which vector carries a plasmid in a membrane-like structure that fuses with the cell membrane?

a.
retrovirus


c.
adenovirus


b.
liposome


d.
herpes virus 

4.  If a broken window was similar to a mutated gene, gene therapy would be like 

a.
repairing the crack with tape
c.
replacing the window


b.
repairing the crack with glue
d.
ignoring the crack

5.  Which vector is similar to HIV?

a.
retrovirus


c.
adenovirus


b.
liposome


d.
herpes virus 

6.  Which vector is responsible for the common cold?

a.
retrovirus


c.
adenovirus


b.
liposome


d.
herpes virus 

7.  Which vector carries single stranded DNA and does not cause illness to humans?

a.
retrovirus


c.
adenovirus


b.
naked DNA


d.
adeno-associated virus

8.  Which vector used RNA instead of DNA as its genetic material?

a.
retrovirus


c.
adenovirus


b.
liposome


d.
herpes virus 
True/False: Indicate whether the statement is true or false.

9.    T/F. Cystic Fibrosis affects cells of the kidneys, lungs, and pancreas.

10.  T/F. Keeping the mucus layer moist does not allow the cilia to remove harmful debris. 

11.  T/F.  The CFTR protein creates an ionic gradient by moving sodium ions across the membrane.

12.  T/F.  Cystic Fibrosis is caused by a mutation in the CFTR on chromosome 7.

Gene Therapy Quiz-KEY

	Form A

1. F

2. T

3. F

4. F

5. B

6. B

7. A

8. B

9. A

10. C

11. D

12. C
	Form B

1. B

2. B

3. B

4. C

5. A

6. C

7. D

8. A

9. F

10. F

11. F

12. T




Teacher’s Guide: Gel Electrophoresis

Go to this website: http://learn.genetics.utah.edu/units/biotech/gel/
	CA state standards:
5. The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells. As a basis for understanding this concept:  

d. * Students know how basic DNA technology (restriction digestion by endonucleases, gel electrophoresis, ligation, and transformation) is used to construct recombinant DNA molecules. 

	Concepts that need to be taught before using this website:
· DNA: size, charge, where it is found

	Length of activity:

· Could be done at home as a make up for a lab.



	Suggestions:

· I would use this website to reinforce your lecture on gel electrophoresis.
· Go over how to navigate the website in advance as a class.  
· Just click on “forward” to move forward.  Some sections require the student to complete the activity from the on-screen instructions before being able to move forward.  Placement of certain objects needs to be precise. (Spoon with agarose must be placed in a certain spot over the flask).
· This activity could be used as a homework assignment before doing a gel electrophoresis lab.
· This activity could be done as a lab make-up assignment if a student misses a gel electrophoresis lab.
· May be assigned as extra credit.
· If you are doing this activity in class, have an activity ready for students who finish early.

	Assessment:

· Worksheet that goes with this activity can be graded for accuracy or completion.  


Gel Electrophoresis

Go to this website and complete the simulation.  Print out this document and answer the following questions.  http://learn.genetics.utah.edu/units/biotech/gel/
1. What is the purpose of running a gel?

2. T/F.  You can see DNA strands under a microscope. 

3. The process of gel electrophoresis, besides DNA, can sort ______________________.

4. What is the charge on the DNA? (Hint: see what charge it is attracted to)

5. (Longer, shorter) strands move faster through the gel.  So the strands closest to the wells must be (longer, shorter).  Circle the correct answers.
6. T/F.  Gel electrophoresis allows us to see a single DNA strand.

7. List the six things you need to make a gel:

8. What is agarose?

9. What is a buffer solution used for?

10. What is the function of the comb?

11. What do we need to fill the electrophoresis box with?

12. Before using a micropipette, what needs to be placed on the end of it?

13. What is the function of the loading buffer?

14. What is the function of the DNA standard (ladder)?

15. A (positive, negative) charge runs through the black cord, and a (positive, negative) charge runs through the red cord.  The wells filled with DNA should be placed closest to the side with the (black, red) cord so the DNA can run toward the side with the (black, red) cord.  Circle the correct answers.
16. How can you tell if the gel is running after you turn on the power source?

17. What do you do after you run the gel?

18. What chemical is used to stain the gel?

19. Why does the gel have to be stained?

20. Where does the stain bind to on the DNA?

21. Write out the estimated lengths of the 3 fragments at the end.
Teacher’s Guide: Mating Game

Go to the following website: http://www.pbs.org/wgbh/evolution/sex/mating/index.html
Read the intro and click on “Yes.”

Click on “Start first round.”  This will bring you to round 1: great crested Grebe.  If you choose to show this game as class, you can click on the individual animals (perhaps have students pick an animal).  The worksheet that accompanies this game will go through all of the rounds in the sequence provided by the game.

	CA state standards:

 8. Evolution is the result of genetic changes that occur in constantly changing environments. As a basis for understanding this concept: 

a. Students know how natural selection determines the differential survival of groups of organisms.

	Concepts that need to be taught before using the Simulation:

· Natural selection

· Sexual selection



	Length of activity:

· 1 class period.  Could be done in class as a class.



	Suggestions:

· This activity has the option of turning the sound off.  If you are doing this in the computer lab, I recommend having the students turn off the sound.
· This activity can be done for homework, extra credit, or as a class.  If doing this as a class, sound may be on to add to the fun.  As a class, you do not need to match all of the animals listed.  They will get the idea after a few examples.  
· If choosing only a few examples to go through, be sure to include “round 5” as one of them.  Round 5 describes the Satin Bowerbird’s reproductive strategy focusing on sexual selection.

	Assessment:

· Worksheet that goes with this activity can be graded for completion.  


The Mating Game

Go to the following website: http://www.pbs.org/wgbh/evolution/sex/mating/index.html
Read the intro and click on “Yes.”

Click on “Start first round.”

Round 1: Great Crested Grebe

1. How many mates is the male Great Crested Grebe interested in having?

2. The male Great Crested Grebe performs what rituals to help him bond with the female?

3. Why is the bond between the male and female so important in this species?

Click on “Ask questions.”

· Pick a question to ask and then click on the curtain numbers for responses.

· Record a brief response from each curtain.  

· Then circle the curtain number that you think is most compatible with the Great Crested Grebe.

What would a dream suitor bring to you on a first date?  
	Curtain 1
	Curtain 2
	Curtain 3


If we were to have children, how many would you hope to have?

	Curtain 1
	Curtain 2
	Curtain 3


If I pick you, where do you see us in a year?
	Curtain 1
	Curtain 2
	Curtain 3


Before you choose a mate, read more information by clicking on “Dating and Mating Gallery” in the bottom right corner of the frame.  Then click on the picture of the Great Crested Grebe.

Click on “Choose a mate.”  Pick a mate and meet the runners up by clicking on “Meet the first runner-up.”

4. The Great Crested Grebe is an example of a(n) (R strategist, K strategist).  Circle one.  

Round 2: Burying Beetle

5. How many mates is the male Burying Beetle interested in having?

6. Carrion refers to the carcass of a dead animal.  Why do you think this beetle needs carrion in order to reproduce?

If you need more information, please click on “Dating and Mating Gallery” in the bottom right corner of the frame.  Then click on the picture of the American Burying Beetle.

Click on “Ask questions.”

· Pick a question to ask and then click on the curtain numbers for responses.

· Record a brief response from each curtain.  

· Then circle the curtain number that you think is most compatible with the Burying Beetle.

How long would your ideal relationship last?

	Curtain 1
	Curtain 2
	Curtain 3


What might you do to convince me that you're the one for me?

	Curtain 1
	Curtain 2
	Curtain 3


Would you rather have your space, or a male who helps with the day-to-day tasks?

	Curtain 1
	Curtain 2
	Curtain 3


Click on “Choose a mate.”  Pick a mate and meet the runners up by clicking on “Meet the first runner-up.”

7.  What do the Burying Beetles do with the carrion?

Round 3: Sage Grouse

8. What is a lek?

9. How do the male Sage Grouse try to attract females?

If you need more information, please click on “Dating and Mating Gallery” in the bottom right corner of the frame.  Then click on the picture of the Sage Grouse.

Click on “Ask questions.”

· Pick a question to ask and then click on the curtain numbers for responses.

· Record a brief response from each curtain.  

· Then circle the curtain number that you think is most compatible with the Sage Grouse.

What would your past mates say are your best and worst qualities?

	Curtain 1
	Curtain 2
	Curtain 3


What do you see happening between us in the long-term?

	Curtain 1
	Curtain 2
	Curtain 3


What might you do to convince me that you're the one for me?
	Curtain 1
	Curtain 2
	Curtain 3


Click on “Choose a mate.”  Pick a mate and meet the runners up by clicking on “Meet the first runner-up.”

10. Do male and female Sage Grouse look alike?

11. The most dominant male can be found near the (outside, center) of the lek. Circle one.
Round 4: Eastern Gray Treefrog

12. What problem does the female Eastern Gray Treefrog encounter when looking for a mate in her wetland?

13. What happens when she mates with a frog from a different species?  Explain how this outcome is an evolutionary disadvantage.

If you need more information, please click on “Dating and Mating Gallery” in the bottom right corner of the frame.  Then click on the picture of the Eastern Gray Treefrog.

Click on “Ask questions.”

· Pick a question to ask and then click on the curtain numbers for responses.

· Record a brief response from each curtain.  

· Then circle the curtain number that you think is most compatible with the Eastern Gray Treefrog.

How would you describe an ideal courtship?

	Curtain 1
	Curtain 2
	Curtain 3


How would you get my attention in the dark?

	Curtain 1
	Curtain 2
	Curtain 3


If this were a talent show and I were the judge, what special talent would you want me to judge you by?

	Curtain 1
	Curtain 2
	Curtain 3


14. Why would the Eastern Gray Treefrog and Cope’s Gray Treefrog be considered two different species?

Round 5: Satin Bowerbird (sexual selection)  In this round, you are not looking the for the correct species because all three contestants are male Satin Bowerbirds.  You need to find the fittest possible mate.

15.  (Males, Females) build bowers.  Circle one.
16. What do they use to make the bowers?  

If you need more information, please click on “Dating and Mating Gallery” in the bottom right corner of the frame.  Then click on the picture of the Satin bowerbird.

Click on “Ask questions.”

· Pick a question to ask and then click on the curtain numbers for responses.

· Record a brief response from each curtain.  

· Then circle the curtain number that you think is most compatible with the Satin Bowerbird.

What's your idea of a dream bachelor pad?

	Curtain 1
	Curtain 2
	Curtain 3


Here's an easy one:  What's your favorite color?

	Curtain 1
	Curtain 2
	Curtain 3


What's your idea of the perfect date?

	Curtain 1
	Curtain 2
	Curtain 3


17. Why is it important for a female to choose the fittest possible mate?  

18. Using information from the examples in this simulation, list three different ways a male would try to attract a female.

                 a.

     b.

     c.

19. Some organisms like the Eastern Gray Treefrog produce up to 2,000 eggs.  What is an advantage to this reproductive strategy?  Disadvantage?

20. Some organisms like the Great Crested Grebe produce 2-7 eggs per year.  What is an advantage to this reproductive strategy?  Disadvantage? 

21. What do you think leads to the development of different strategies used by different organisms to attract a mate?

Teachers Guide: Sex and the Single Guppy

Go to the following website.  http://www.pbs.org/wgbh/evolution/sex/guppy/ed_pop.html
This activity can be done in pairs to speed up the process of collecting data.  

	CA state standards:

Evolution

7. The frequency of an allele in a gene pool of a population depends on many factors and may be stable or unstable over time. As a basis for understanding this concept: 

a. Students know why natural selection acts on the phenotype rather than the genotype of an organism. 

d. Students know variation within a species increases the likelihood that at least some members of a species will survive under changed environmental conditions.

8. Evolution is the result of genetic changes that occur in constantly changing environments. As a basis for understanding this concept: 

f. Students know how natural selection determines the differential survival of groups of organisms.

	Concepts that need to be taught before using the Simulation:

· Natural selection

· Phenotype 

· Predator/prey relationship

· Habitat

· Sexual selection



	Length of activity:

· One class period plus time at home to finish if necessary. 

	Suggestions:

· Extension questions at the end could be done for extra credit.  Some students tend to finish earlier than others.  Provides extra challenge.

	Assessment:

· Worksheet that goes with this activity can be graded for completion.  

· Short writing assignment may be given to check for understanding.

	Most interesting trials to run:

· Mostly drab initial population with 30 rivulus--- brightest guppies begin to outnumber all other categories after 10 generations

· Even initial population with 30 rivulus, 30 acara, 30 cichlid--- drabbest is greatest after 9 generations, no brightest and 1% bright are left. 95% drabbest.




Sex and the Single Guppy

Go to the following website.  http://www.pbs.org/wgbh/evolution/sex/guppy/ed_pop.html
This activity will be done in pairs.  Read the introduction and answer the following questions.

1. Why do you think the male guppies are so “flashy”? (guess)

2. What is one disadvantage to being “flashy”?

3. Click on the “guppy gallery.”  Compare the information for each fish.

a. What do they all have in common?

b. The size of the guppies is between ____________ and ______________cm.

c. What countries do these fish come from?

4. Click on “predators” in the bottom right corner.  Compare the information for each fish.

a. Which predator is the biggest?                                                                  _______cm

b. How many times bigger is this fish compared to a 5cm guppy?

	
	Size
	Color

	Pike Cichlid
	
	

	Rivulus
	
	

	Blue Acara
	
	



  Sketch of Pike Cichlid
  

  Sketch of Rivulus
    

   Sketch of Blue Acara

5. Predict what might happen to the population of predators if the guppy population were to decrease.

6. Predict what might happen to the guppy population if the number of predators were to decrease.

7. Click on “habitat” in the bottom right corner.  How does the habitat (depth of pools, dams) affect what predators are present?

8. Now you are ready to begin the simulation.  Click on “back to simulation” in the bottom left corner.  Then click on “I’m ready to find out” 

9. John Endler made an observation that later led to a question he tried to answer by collecting and analyzing data.  

a. What were his initial observations?

b. What question did these observations lead to?

c. What kind of data did he collect?

d. Imagine that you are John Endler observing the differences between the guppies in the three pools of the same stream in Trinidad.  What question would you ask yourself?

10. Fill in the table with information from the three pools.  Click on each pool for a closer look.

	
	# of guppies
	Average male coloration

	Pool 1
	
	

	Pool 2
	
	

	Pool 3
	
	


Pool 1






   Pool 2


Pool 3


11. Describe the relative location of the 3 pools to each other.

12. Click on “What causes guppy color variation?”

13. Read through the other possible hypotheses and click on “To start, choose how you want to set up your simulation pool.”

14. You and your partner need to decide on an organized way to answer the question, “What causes guppy color variation?”  Both of you should complete two simulations at the same time and exchange data.  Be sure to decide on how many generations to run your simulation, and how you will set up your trials before collecting data.  Fill out the left column of the table and the # of generations across the top row.

15. How will the # of generations you let the simulation run affect your data?

16. Explain how you decided to set up the parameters of your simulation.

17. Make a prediction for each of your trials before you run them.

	Trial 1
	

	Trial 2
	

	Trial 3
	

	Trial 4
	

	Trial 5
	


18. Collect your data.

	 
	% of Brightest Guppies
(____ generations)
	% of Bright Guppies
(____generations)
	% of Drab Guppies
(___generations)
	% of Drabbest Guppies
(____ generations)

	Trial 1
Guppy: 

Predators: 
	 
	 
	 
	 

	Trial 2
Guppy: 

Predators: 
	 
	 
	 
	 

	Trial 3
Guppy: 

Predators: 
	 
	 
	 
	 

	Trial 4
Guppy: 

Predators: 
	 
	 
	 
	 

	Trial 5
Guppy: 

Predators: 
	 
	 
	 
	 


19. What was the most interesting trial and explain why it was interesting to you?

20. How did the number of predators affect the coloration of the guppies?

21. When pressure from predators decreased, what happened to the coloration of the guppies?

22. Now answer the question, “what causes guppy color variation”?  

23. Summarize in your own words, why the guppies upstream in pool 1 were more colorful than the guppies downstream in pool 3.

Extension Question:
In this simulation, you set up your parameters and collected your data from a computer.  How would the process of collecting data differ if you had to set up the number of predators, add bright /drab guppies, and wait for generations to pass?  What challenges would you face in doing the experiment in real life? Do you think your data/outcome would differ?  Explain your answer.

Guppy Simulation Writing Assignment

Respond to the following prompts with a paragraph for each.  Use evidence from the Guppy Simulation to support your answers.  Answers should be complete and concise.

Situation.  After pool 3, the stream continues on.  Humans decide to build a dam that stops water flow, which creates a deep pool 4.  Predict how the guppies in pool 4 will look compared to the guppies in pool 3.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Explain.  Explain how the guppy’s coloration affects its success in survival and reproduction.  Be sure to include the following terms in your answer: sexual selection, natural selection.  

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Teacher’s Guide: Photosynthesis Simulation

· Students will first visit this website to complete the introduction: http://www.cellsalive.com/
Click on “Cell model,” on the left side of the screen under “interactive.”

Click on the image of a cell on the center of the screen and you will go to an animation.

Below the animation, choose “Plant cell.”  Click on the word or picture for “chloroplast” and read the description.
· Then they will go to the following website for the simulation: http://www.mhhe.com/biosci/genbio/biolink/j_explorations/ch09expl.htm
Light intensity and wavelength are two variables that affect the rate of photosynthesis.  Students will first analyze each variable to see how it affects the production of ATP.  Then, compare the two variables to determine what intensity and wavelength together produce the maximum amount of ATP.  

	To test your hypothesis, begin the simulation by clicking on “skip intro.”  Set the light intensity and wavelength by selecting the arrow and dragging it to the right or left.  Then click on “start.”  Click on “stop” to pause and collect data.  Click on “reset” to return the simulation back to its original state.  


· To help them analyze their data, students will make graphs using the following website with these instructions.  Two graphs will be made so two sets of instructions are included.
1. Use the following website to make a line graph for your data above. http://www.nces.ed.gov/nceskids/createagraph/
· Click on the picture of a graph with “XY” above it.

· Check to see that XY type: “line” is selected.

· Along the right side of the screen, click on the tab labeled “data.” 

·  Enter a title, x and y-axis labels, leave the source blank.  

· Data set needs to be changed to “6”, Groups stays at 1.

· Enter your data for each point (x and y). X-values need to be in number order, either ascending or descending.

· Enter the minimum and maximum values for x and y.  (Use the simulation to see what the highest and lowest values are for light intensity)

· Along the right side of the screen, click on the tab labeled “preview.”

· If you like how your graph looks, continue on to “print/save.”  If you want to change the way you plotted your points, go back to “data” and re-enter.

· Email this graph to yourself so you can print it out or make adjustments to it later.   This will require your computer to have Adobe Acrobat to view.

2. Use the following website to make a line graph for your data above. http://www.nces.ed.gov/nceskids/createagraph/
· Click on the picture of a graph with “XY” above it.

· Check to see that XY type: “line” is selected.

· Along the right side of the screen, click on the tab labeled “data.” 

·  Enter a title, x and y-axis labels, leave the source blank.  

· Data set needs to be changed to “15”, Groups stays at 1.

· Enter your data for each point (x and y).  X-values need to be in number order, either ascending or descending. 

· Enter the minimum and maximum values for x and y.  (Use the simulation to see what the highest and lowest values are for wavelength)

· Along the right side of the screen, click on the tab labeled “preview.”

· If you like how your graph looks, continue on to “print/save.”  If you want to change the way you plotted your points, go back to “data” and re-enter.

· Email this graph to yourself so you can print it out or make adjustments to it later.   This will require your computer to have Adobe Acrobat to view.

· Finally, students will use this website to learn more about which wavelengths of color were being absorbed in the simulation.  
Find out what colors of light were being absorbed to produce the highest amount of ATP.  Look up the color that corresponds to its wavelength at the following website:  http://eosweb.larc.nasa.gov/EDDOCS/Wavelengths_for_Colors.html#green
	CA state standards:

 1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism's cells. As a basis for understanding this concept:

c. Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and general structure. 

f. Students know usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of sugar from carbon dioxide. 

i. * Students know how chemiosmotic gradients in the mitochondria and chloroplast store energy for ATP production. 

	Concepts that need to be taught before using this website:
· Light reactions (PS II and PS I)

· Calvin cycle

· Part of a plant cell, chloroplast

· Wavelengths

· Visible spectrum

· Graphing (x and y axis)

· ATP, NADP+, NADPH, e- transport chain

	Length of activity:

· One class period plus time to finish at home as homework.

	Suggestions:

· Use this for a day at the computer lab.
· Collect the WS on the following day after the students print out and attach their graphs outside of class time.
· Could be assigned as homework or extra credit.

	Assessment:

· Worksheet that goes with this activity can be graded for completion with the printed out graphs. 

· Short quiz may be given to check for understanding.


This website also contains a lot of information about photosynthesis and the various pigments involved with absorbing light: http://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookPS.html#Review%20Questions
Photosynthesis Simulation

Light intensity and wavelength are two variables that affect the rate of photosynthesis.  First, separately analyze each variable to see how it affects the production of ATP.  Then, compare the two variables to determine what intensity and wavelength together produce the maximum amount of ATP.  

Go to the following website: http://www.cellsalive.com/
Click on “Cell model,” on the left side of the screen under “interactive.”

Click on the image of a cell on the center of the screen and you will go to an animation.

Below the animation, choose “Plant cell.”  Click on the word or picture for “chloroplast” and read the description.

Complete the following questions by looking at the diagram.  The introduction reviews the parts of the chloroplast involved in photosynthesis.  Some words will be used more than once.

Introduction:

The organelles found in ____________________ cells that do photosynthesis are called _______________________.  Inside this organelle, are pancake or disk like structures called ______________________________.  A stack of pancake like structures is known as __________________________________.  The pigment that makes this organelle look green is called ______________________.  It looks green because it absorbs every color but ________________________.  Photosynthesis can be divided into two parts: the light dependent reactions, which occur in the _________________ membrane and ___________________, which occurs in the ________________.

	Word Bank:       green     chloroplasts     plant     granum     Calvin Cycle     thylakoids    chlorophyll     stroma     


Simulation:

Go to the following website and take a moment to answer the questions about the diagram before starting the simulation: http://www.mhhe.com/biosci/genbio/biolink/j_explorations/ch09expl.htm
3. The diagram shows a close up view of a ______________________, which is inside of a __________________, inside of a ___________________ cell.  

4. The thylakoid membrane is composed of how many layers? ________

5. For this simulation, light intensity is measured in what units? ___________

6. For this simulation, wavelength is measured in what units? ___________

7. Sketch the symbols for the following in the table below.   Be sure to include a description of its color.

	ATP
	ADP
	e-
	H+
	H2O
	NADP+
	NADPH
	½ O2

	Color(s):


	Color(s):


	Color(s):


	Color(s):


	Color(s):


	Color(s):


	Color(s):


	Color(s):




8. In 1-2 sentences, explain the relationship between the light dependant reactions and the Calvin cycle.

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

9. Use your notes or your book to write the function of each membrane protein listed in the table below.  You can also find its function by starting the simulation and watching what each protein does.  To start the simulation, click “skip intro.”

	
	Function

	ATP synthase
	

	NADP reductase
	

	Proton pump
	

	PS II
	

	PS I
	

	Chlorophyll
	


10. What are the products of the light reactions? _____________ and ________________

11. List 2 things that are required for the light reactions to occur. _____________ and ________________

12. State your hypothesis about the effects of light intensity and wavelength on the production of ATP:

_______________________________________________________________________________________

_______________________________________________________________________________________

	To test your hypothesis. Begin the simulation by clicking on “skip intro.”  Set the light intensity and wavelength by selecting the arrow and dragging it to the right or left.  Then click on “start.”  Click on “stop” to pause and collect data.  Click on “reset” to return the simulation back to its original state.  


Remember to keep one variable constant while testing the other variable.   Insert your data into the following tables and record your observations after each trial. 

Light Intensity Variable


Simulation will run for _____ seconds before the % ATP is recorded. (Decide on a length of time)


Wavelength set for: ____________  (include units)

	Intensity: units = 
	% ATP
	Observation Notes:

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


13. Use the following website to make a line graph for your data above. http://www.nces.ed.gov/nceskids/createagraph/
· Click on the picture of a graph with “XY” above it.

· Check to see that XY type: “line” is selected.

· Along the right side of the screen, click on the tab labeled “data.” 

·  Enter a title, x and y-axis labels, leave the source blank.  

· Data set needs to be changed to “6”, Groups stays at 1.

· Enter your data for each point (x and y). X-values need to be in number order, either ascending or descending.

· Enter the minimum and maximum values for x and y.  (Use the simulation to see what the highest and lowest values are for light intensity)

· Along the right side of the screen, click on the tab labeled “preview.”

· If you like how your graph looks, continue on to “print/save.”  If you want to change the way you plotted your points, go back to “data” and re-enter.

· Email this graph to yourself so you can print it out or make adjustments to it later.   This will require your computer to have Adobe Acrobat to view.

14. Why are time and wavelength kept constant?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

15. What light intensity produced the greatest % ATP? (Include units) _________

16. Looking at the graph you made, do you notice any trends?  Record them below.

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Go back to the simulation: http://www.mhhe.com/biosci/genbio/biolink/j_explorations/ch09expl.htm
Wavelength Variable

Simulation will run for _____ seconds before the % ATP is recorded. (Decide on a length of time)


Light intensity set for: ____________  (include units)

	Wavelength: units = 
	% ATP
	Observation Notes:

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


17. Use the following website to make a line graph for your data above. http://www.nces.ed.gov/nceskids/createagraph/
· Click on the picture of a graph with “XY” above it.

· Check to see that XY type: “line” is selected.

· Along the right side of the screen, click on the tab labeled “data.” 

·  Enter a title, x and y-axis labels, leave the source blank.  

· Data set needs to be changed to “15”, Groups stays at 1.

· Enter your data for each point (x and y).  X-values need to be in number order, either ascending or descending. 

· Enter the minimum and maximum values for x and y.  (Use the simulation to see what the highest and lowest values are for wavelength)

· Along the right side of the screen, click on the tab labeled “preview.”

· If you like how your graph looks, continue on to “print/save.”  If you want to change the way you plotted your points, go back to “data” and re-enter.

· Email this graph to yourself so you can print it out or make adjustments to it later.   This will require your computer to have Adobe Acrobat to view.

18. Looking at the data you have collected, do you notice any trends?  Record them below.

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

19. What wavelength(s) produces the greatest amount of % ATP? (Include units) _____________________

20. Using your data, predict what combination of light intensity and wavelength would produce the highest % ATP?

Intensity (lux): __________   and   Wavelength (nm): __________

21. Using your data, predict what combination of light intensity and wavelength would produce the 2nd highest % ATP?




Intensity (lux): __________   and   Wavelength (nm): __________

22. Test your predictions with the simulation at: http://www.mhhe.com/biosci/genbio/biolink/j_explorations/ch09expl.htm
What was the highest % ATP produced? _________  What were your settings? ____________________

What was the 2nd highest % ATP produced? ________   What were your settings? ____________________

Find out what colors of light were being absorbed to produce the highest amount of ATP.  Look up the color that corresponds to its wavelength at the following website:  http://eosweb.larc.nasa.gov/EDDOCS/Wavelengths_for_Colors.html#green
23. What wavelength is green? (Include units) _____________

24. What other variables could affect the rate of ATP production besides wavelength and light intensity?

25. Using your wavelength data, explain why most plants have green leaves.  

If you are finished, go to this website and click on “photosynthesis.”  http://www.wiley.com/legacy/college/boyer/0470003790/animations/animations.htm
Use the right arrow in the bottom left corner to move forward.  Test you knowledge by completing the pop-up questions.

Photosynthesis Quiz-FORM A

True or False.  Indicate whether the following statements are true or false.

1. T/F.  ATP is produced during the light reactions.

2. T/F. NADH is produced during the light reactions.

3. T/F. ADP is produced during the light reactions.

4. T/F.  NADPH is produced during the light reactions.

5. T/F.  Increasing the intensity of light led to an increase in ATP production.

6. T/F.  Increasing the wavelength of light in the visible spectrum led to an increase in ATP production.

Multiple Choice.  Select the letter that best answers the following questions.

7. Photosynthesis produces which of the following?  

a) lipids 

b) sugar 

c) amino acids 

d) DNA

8. Water is split to release oxygen during:  

a) light reactions
  b) Calvin cycle  
c) ATP synthesis 

d) glycolysis

9. The process of fixing carbon dioxide into glucose occurs during: 

a) light reactions 
 b) Calvin cycle  
c) ATP synthesis 

d) glycolysis

10. The section of the electromagnetic spectrum used for photosynthesis is ___. 

a) infrared

 b) ultraviolet

c) visible light


d) none of the above

11. Light with a longer wavelength has  ___ energy available than light with a shorter wavelength. 

 a) less 

b) more 

c) the same amount of

12. The individual disks or pancake like structures in the chloroplast are called ___. 

a) grana

b) stroma

c) thylakoids


d) chlorophyll

13. A stack of disk or pancake like structures in the chloroplast is called ____.  

a) granum

b) stroma

 c) thylakoids


d) chlorophyll

14. When a pigment looks green, _____. 

a) all colors of light are absorbed

b) all colors of light are reflected

c) green light is reflected, all others are absorbed

d) red light is reflected, all others are absorbed

15. The colors of light in the visible spectrum (from longest wavelength to shortest) are ___. 

a) ROYGBIV

b) VIBGYOR

c) GRBIYOV 


d) YORGBIV

Photosynthesis Quiz-FORM B

True or False.  Indicate whether the following statements are true or false.
1.T/F.  NADPH is produced during the light reactions.

2. T/F.  Increasing the intensity of light led to an increase in ATP production.

3. T/F.  ATP is produced during the light reactions.

4. T/F. ADP is produced during the light reactions.

5. T/F.  Increasing the wavelength of light in the visible spectrum led to an increase in ATP production.

6. T/F. NADH is produced during the light reactions.

Multiple Choice.  Select the letter that best answers the following questions.

7. When a pigment looks green, _____. 

a. all colors of light are absorbed

b. all colors of light are reflected

c. green light is reflected, all others are absorbed

d. red light is reflected, all others are absorbed

8. Light with a longer wavelength has  ___ energy available than light with a shorter wavelength. 

 a) less 

b) more 

c) the same amount of 

9. Photosynthesis produces which of the following?  

a) lipids 

b) sugar 

c) amino acids 

d) DNA

10. The process of fixing carbon dioxide into glucose occurs during: 

a) light reactions 
 b) Calvin cycle  
c) ATP synthesis 

d) glycolysis

11. A stack of disk or pancake like structures in the chloroplast is called ____.  

a) granum

b) stroma

 c) thylakoids


d) chlorophyll 

12. The section of the electromagnetic spectrum used for photosynthesis is ___. 

a) infrared

 b) ultraviolet

c) visible light


d) none of the above

13. The individual disks or pancake like structures in the chloroplast are called ___. 

a) grana

b) stroma

c) thylakoids


d) chlorophyll

14. The colors of light in the visible spectrum (from longest wavelength to shortest) are  ___. 

a) ROYGBIV

b) VIBGYOR

c) GRBIYOV 


d) YORGBIV

15. Water is split to release oxygen during:  

a) light reactions
  b) Calvin cycle  
c) ATP synthesis 

d) glycolysis

Photosynthesis Quiz- KEY

	FORM A

1. T

2. F

3. F

4. T

5. T

6. F

7. B

8. A

9. B

10. C

11. A

12. C

13. A

14. C

15. A
	FORM B

1. T

2. T

3. T

4. F

5. F

6. F

7. C

8. A

9. B

10. B

11. A

12. C

13. C

14. A

15. A


Teacher’s Guide: Mouse Party

Go to the following website: http://learn.genetics.utah.edu/units/addiction/drugs/mouse.cfm
	CA state standards:

9.  As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable (homeostatic) despite changes in the outside environment. As a basis for understanding this concept: 

g. Students know how the nervous system mediates communication between different parts of the body and the body's interactions with the environment.

	Concepts that need to be taught before using this website:

· Neurotransmitters

· Parts of a neuron

· Serotonin

· Dopamine

· Reward pathway

· Types of drugs

· Inhibitory/excitatory



	Length of activity:

· One class period and time to finish at home.  This could also be done in class as a class.

	Suggestions:

· Could be done as a class, in class.  Advantage to this is that the teacher can answer any questions that arise.
· Could be completed for homework or as extra credit.

	Assessment:

· Worksheet that goes with this activity can be graded for completion.  

· Short quiz may be given to check for understanding.


Mouse Party: How Drugs Alter the Brains Reward Pathway

Go to the following website: http://learn.genetics.utah.edu/units/addiction/drugs/mouse.cfm
Study the effects of drugs on the brains of mice.  Record your findings below.

Use your mouse to pick up a mouse and drop it in the chair.  

Ecstasy 

1. What is the function of serotonin transporters?

2. Ecstasy mimics __________________ and is readily taken up by ______________________________.

3. Once the ecstasy enters the cell, the transporters begin to _____________________________________.

4. Serotonin binds to the ​_______________________________________ and over stimulates the cell.

5. Serotonin is responsible for mood, sleep, perception, and appetite.  It also stimulates the release of ______________________.  Why does this make ecstasy slightly addictive?

Alcohol

1. GABA is what kind of neurotransmitter?

2. What is the function of this type of neurotransmitter?

3. Glutamate is what kind of neurotransmitter?

4. What is the function of this type of neurotransmitter?

5. How does alcohol affect GABA receptors?

6. How does alcohol affect the glutamate receptors?

7. What part of the brain is affected by alcohol?

Heroin

1. Before heroin enters the brain, dopamine inhibitors block the release of dopamine.  What happens when native opiates bind to the opiate receptors?

2. Where does heroin bind and what happens when it binds?

3. The release of dopamine leads to feelings of _______________________________________________.

4. What drug is related to heroin?

5. What is the function of the body’s natural opiates?

Marijuana

1. The body’s natural cannabinoid is called _________________________ and it binds to the ______________________ receptors, which no longer inhibits the release of _____________________.

2. Name the chemical in marijuana that mimics anandamide.  

3. What happens when this chemical binds to the cannabinoid receptors?

4. What is the function of anandamide?

5. Anandamide and THC cause similar reactions to occur.  How does anandamide differ from THC?

LSD

1. LSD mimics what neurotransmitter?

2. What does LSD bind to?

3. Why are the sensory effects of LSD so varied?

4. What type of drug is LSD?

5. What types of feelings does LSD evoke?

Cocaine

1. What is the function of dopamine transporters?

2. How does cocaine affect the amount of dopamine in the synapse?

3. Why is cocaine so addictive?

4. Why do cocaine abusers become fidgety?

Meth

1. Dopamine is removed from the synapse by __________________________________________.

2. What does meth do once it is inside the cell?

3. What does the increase in dopamine inside the cell cause the transporters to do?

4. Why is meth addictive?

5. What feelings are related with the use of meth?

Mouse Party Quiz-FORM A
Matching: Match each description with the proper drug.  Write the letter for your answer.  Some drugs may be used more than once.
a. cocaine



e.  methamphetamine


b.
marijuana


f.  LSD


c.
heroin



g.  alcohol


d.
ecstasy

1. The drug that resembles seratonin, binds to seratonin receptors, and elicits its effects.

2.          This drug blocks dopamine transporters so dopamine remains in the synaptic cleft and overstimulates the cell.

3.          This drug mimics seratonin and is taken up by the seratonin receptors.   The uptake of the drug causes the seratonin receptors to work in reverse and pump out seratonin.


4.          This drug increases the inhibitory effects of GABA receptors to make them more inhibitory.  It also binds to glutamate receptors and blocks their excitatory effects.


5.          Not only affecting the reward pathway, this drug also affects voluntary movements causing the user to be fidgety.


6.          This drug blocks the release of inhibitory neurotransmitters so dopamine is released.  It is related to morphine, a painkiller.


7.          This drug mimics anandemide and blocks the inhibition of dopamine release.  The active chemical in this drug is THC.  


8.          This drug mimics dopamine and is taken up by the cell’s dopamine transporters.  The drug then forces the dopamine out of the dopamine vesicles, which causes the dopamine transporters to work in reverse.  This leads to the release of dopamine into the synapse, which over stimulates the post-synaptic cell.

9.
This drug is more readily taken up by the cell than seratonin itself.


10.        This drug particularly affects the part of the brain involved in memory formation, decision-making, and impulse control.

Mouse Party Quiz-FORM B
Matching: Match each description with the proper drug.  Write the letter for your answer.  Some drugs may be used more than once.
a. cocaine



e.  methamphetamine


b.
marijuana


f.  LSD


c.
heroin



g.  alcohol


d.
ecstasy

1.         Not only affecting the reward pathway, this drug also affects voluntary movements causing the user to be fidgety.

2. The drug that resembles seratonin, binds to seratonin receptors, and elicits its effects.


3.          This drug mimics dopamine and is taken up by the cell’s dopamine transporters.  The drug then forces the dopamine out of the dopamine vesicles, which causes the dopamine transporters to work in reverse.  This leads to the release of dopamine into the synapse, which over stimulates the post synaptic cell.


4.          This drug mimics seratonin and is taken up by the seratonin receptors.   The uptake of the drug causes the seratonin receptors to work in reverse and pump out seratonin.


5.          This drug blocks dopamine transporters so dopamine remains in the synaptic cleft and over stimulates the cell.

6.          This drug particularly affects the part of the brain involved in memory formation, decision-making, and impulse control.


7.
This drug is more readily taken up by the cell than seratonin itself.


8. This drug blocks the release of inhibitory neurotransmitters so dopamine is released.  It is related to morphine, a painkiller.

9.          This drug increases the inhibitory effects of GABA receptors to make them more inhibitory.  It also binds to glutamate receptors and blocks their excitatory effects.


10.        This drug mimics anandemide and blocks the inhibition of dopamine release.  The active chemical in this drug is THC.  

Mouse Party Quiz-KEY FORM A

Matching: Match each description with the proper drug.  Write the letter for your answer.  Some drugs may be used more than once.

a. cocaine



e.  methamphetamine


b.
marijuana


f.  LSD


c.
heroin



g.  alcohol


d.
ecstasy

1.
f
The drug that resembles seratonin, binds to seratonin receptors, and elicits its effects.


2.          a
This drug blocks dopamine transporters so dopamine remains in the synaptic cleft and overstimulates the cell.


3.          d
This drug mimics seratonin and is taken up by the seratonin receptors.   The uptake of the drug causes the seratonin receptors to work in reverse and pump out seratonin.


4.          g
This drug increases the inhibitory effects of GABA receptors to make them more inhibitory.  It also binds to glutamate receptors and blocks their excitatory effects.


5.          a
Not only affecting the reward pathway, this drug also affects voluntary movements causing the user to be fidgety.


6.          c
This drug blocks the release of inhibitory neurotransmitters so dopamine is released.  It is related to morphine, a pain killer.


7.          b
This drug mimics anandemide and blocks the inhibition of dopamine release.  The active chemical in this drug is THC.  


8.          e
This drug mimics dopamine and is taken up by the cell’s dopamine transporters.  The drug then forces the dopamine out of the dopamine vesicles, which causes the dopamine transporters to work in reverse.  This leads to the release of dopamine into the synapse, which overstimulates the post synaptic cell.


9.
d
This drug is more readily taken up by the cell than seratonin itself.


10.        g
This drug particularly affects the part of the brain involved in memory formation, decision making, and impulse control.

Mouse Party Quiz-KEY FORM B
Matching: Match each description with the proper drug.  Write the letter for your answer.  Some drugs may be used more than once.
a. cocaine



e.  methamphetamine


b.
marijuana


f.  LSD


c.
heroin



g.  alcohol


d.
ecstasy

1.         a
Not only affecting the reward pathway, this drug also affects voluntary movements causing the user to be fidgety.


2.
f
The drug that resembles seratonin, binds to seratonin receptors, and elicits its effects.


3.          e
This drug mimics dopamine and is taken up by the cell’s dopamine transporters.  The drug then forces the dopamine out of the dopamine vesicles, which causes the dopamine transporters to work in reverse.  This leads to the release of dopamine into the synapse, which overstimulates the post synaptic cell.


4.          d
This drug mimics seratonin and is taken up by the seratonin receptors.   The uptake of the drug causes the seratonin receptors to work in reverse and pump out seratonin.


5.          a
This drug blocks dopamine transporters so dopamine remains in the synaptic cleft and overstimulates the cell.


6.          g
This drug particularly affects the part of the brain involved in memory formation, decision making, and impulse control.


7.
d
This drug is more readily taken up by the cell than seratonin itself.


8.          c
This drug blocks the release of inhibitory neurotransmitters so dopamine is released.  It is related to morphine, a pain killer.


9.          g
This drug increases the inhibitory effects of GABA receptors to make them more inhibitory.  It also binds to glutamate receptors and blocks their excitatory effects.


10.        b
This drug mimics anandemide and blocks the inhibition of dopamine release.  The active chemical in this drug is THC. 

Teacher’s Guide: Blood Groups

Go to the following website: http://nobelprize.org/educational_games/medicine/landsteiner/index.html
	CA state standards:

3. A multi cellular organism develops from a single zygote, and its phenotype depends on its genotype, which is established at fertilization. As a basis for understanding this concept: 

a. Students know how to predict the probable outcome of phenotypes in a genetic cross from the genotypes of the parents and mode of inheritance (autosomal or X-linked, dominant or recessive).

10. Organisms have a variety of mechanisms to combat disease. As a basis for under-standing the human immune response: 

c. Students know the role of antibodies in the body's response to infection. 

	Concepts that need to be taught before using this website:
· Blood types

· How blood types are determined

· Antibodies

	Length of activity:

· One class period if the introduction is done with the game.



	Suggestions:

· This website can be utilized in two ways.  You can have the students individually go through the introduction and the game, or you can just play the game as a class (a little over 5 minutes to complete).
· If you just play the game, you may want to use if after a lecture on blood types.
· Could be assigned as homework or extra credit.


	Assessment:

· Worksheet that goes with this activity can be graded for completion.  

· Short quiz may be given to check for understanding.


 Blood Groups, Blood Typing and Blood Transfusions

Go to the following website: http://nobelprize.org/educational_games/medicine/landsteiner/index.html
Complete the following question by clicking on the “Introduction.”  After you complete the introduction questions, you can click on “Play the blood typing game.”

The discovery of blood groups

1. What is a blood transfusion?

2. Why do you think patients died during blood transfusions prior to the 1900’s? (guess)

3. When did Austrian Karl Landsteiner discover human blood groups?

4. What was the result of his discovery?

5. What causes the agglutination of blood?

What is blood made up of?  

6. An adult human has how many liters of blood in their body?


7. What is the function of red blood cells?

8. What is the function of white blood cells?


9. What is the function of platelets?


10. What is plasma?

11. Label the drop of blood: red blood cell, white blood cell, platelets, plasma

  What are the different blood groups?

12. Antigens are located _______________________________________________, while antibodies are located ______________________________.

13. What is the function of antibodies?

Quick Genetics Review:

14. List the three possible alleles that determine blood type:

15. List all possible combinations of these alleles to produce the following phenotypes:

a. Type A:

b. Type B:

c. Type O:

d. Type AB:


ABO blood grouping system
16.  Blood group A has _________ antigens on the surface of the red blood cells and _________ antibodies in the blood plasma.  Why would A antibodies not be present in the blood plasma?   

17. Blood group B has _________ antigens on the surface of the red blood cells and _________ antibodies in the blood plasma.  Why would B antibodies not be present in the blood plasma?   

18. Blood group AB has _________ antigens on the surface of the red blood cells and _________ antibodies in the blood plasma.  Why would A and B antibodies not be present in the blood plasma?   

19. Blood group O has _________ antigens on the surface of the red blood cells and _________ antibodies in the blood plasma.  Why would A and B antibodies be present in the blood plasma?   

20. Draw a picture to represent the following blood types using the key below:



                           

Rh factor blood grouping system  

21. Rh is a(n)_______________________ found on the surface of red blood cells.

22. If you have the Rh antigen, you are considered to be Rh______.  Will a person with the Rh antigen also have Rh antibodies in their blood plasma? Explain your answer.

23. If you do not have the Rh antigen, you are considered to be Rh _______.  Will a person without Rh antigen normally produce Rh antibodies in their blood plasma?  Explain your answer.

24. An Rh+ person can donate blood to: (circle all that apply)
   Rh+ 

Rh-

25. An Rh- person can donate blood to:  (circle all that apply)
   Rh+ 

Rh-

Blood group notation

26. List the 8 possible blood groups using the proper notation:

Blood typing – how do you find out to which blood group someone belongs?

27. Mix the blood with three different ____________________________.

28. If agglutination occurs, then ____________________________________________________________.

29. If agglutination does not occur, then ______________________________________________________.

30. So if you identify the antigens present, you have identified the _________________________________.

What is happening when the blood clumps or agglutinates?

*Click on the animation to see agglutination caused by the injection of a non compatible blood type.

31. If the ABO and Rh groups do not match, the red blood cells will agglutinate.  What is the result of red blood cell agglutination?

32.  What do red blood cells contain that can be toxic outside of the cell?

 

33.  People with Type O blood are called ____________________________________ because ________________________________________________________________________________.

34.  People with Type AB blood are called ____________________________________ because _________________________________________________________________________________.

35. A person with Type A blood can give blood to: (circle all that apply)      A
          B          O          AB

36. A person with Type B blood can give blood to: (circle all that apply)       A
          B          O          AB
37. A person with Type O blood can give blood to: (circle all that apply)       A
          B          O          AB
38. A person with Type AB blood can give blood to: (circle all that apply)     A          B          O          AB
Click on “play the blood typing game.” Click on “skip intro.”
Three patients are wheeled into the hospital.  Fill out the information for each person.  

Pick your first patient.  Pick up the syringe and place it on the arm of the patient.  Make sure you put it on the right spot.  Draw up some blood and move the syringe over each test tube on the right of the screen.   If you want a closer look at your blood sample, place your mouse over each test tube.
a. Young man

· Blood type:

· Antibodies present in his blood plasma:

· What blood type(s) did you give him?

b. Old man:

· Blood type:

· Antibodies present in his blood plasma:

· What blood type(s) did you give him?

c. Young woman:

· Blood type:

· Antibodies present in his blood plasma:

· What blood type(s) did you give him?



Blood Groups Quiz-FORM A
True/False. Identify if each statement is true or false.

1. T/F. The antigens are located on the surface of the red blood cells and the antibodies are in the blood plasma.

2. T/F.  People who have the Rh antigen are Rh+.

3. T/F.  A person with Rh+ blood cannot receive blood from a person with Rh-.

Multiple Choice.  Identify the letter that best answers the question.

4.  Which component of blood contains hemoglobin, transports oxygen to, and remove carbon dioxide from, the body tissues?

a.
white blood cells


c.
platelets


b.
plasma



d.
red blood cells

5.  Which component of blood helps the blood to clot if you get a wound?

a.
white blood cells


c.
platelets


b.
plasma



d.
red blood cells

6.  Which component of blood fights infection?

a.
white blood cells


c.
platelets


b.
plasma



d.
red blood cells

7. If you belong to the blood group A, you have ___ antigens on the surface of your red blood cells and ____ antibodies in your blood plasma.

a.
A, B



c.
no, no


b.
B, A



d.
A, no

8. If you belong to the blood group B, you have ____ antigens on the surface of your red blood cells and _____ antibodies in your blood plasma.

a.
A, B



c.
no, no


b.
B, A



d.
B, no

9.  If you belong to the blood group AB, you have _______ A and B antigens on the surface of your red blood cells and _____ A or B antibodies at all in your blood plasma.

a.
no, both



c.
both, no


b.
both, both


d.
no, no

10.  If you belong to the blood group O, you have ____ A or B antigens on the surface of your red blood cells and you have ____  A and B antibodies in your blood plasma.

a.
no, both



c.
no, no


b.
both, no



d.
both, both

11. Group AB can give blood to

a.
A only



c.
A and B


b.
B only



d.
AB only

12. Group A can give blood to 

a.
A only



c.
A and AB


b.
AB only



d.
A, AB, and O

13. Group O can receive blood from 

a.
A, B, AB, and O


c.
A only 


b.
O only



d.
none of the above

14. Group AB can receive blood from

a.
AB only



c.
A, B, AB, and O


b.
A, B, and AB only

d.
AB, and O only

15. An unknown blood type clumped with the antibody A reagent and Rh antibody reagent.  What are all of the possible blood types that can be safely transfused into this person?

a.
O-, O+, B+


c.
O- only


b.
A+, O+, O-


d.
O+, B+
Blood Groups Quiz-FORM B
Multiple Choice.  Identify the letter that best answers the question.

1.  Which component of blood helps the blood to clot if you get a wound?

a.
white blood cells


c.
platelets


b.
plasma



d.
red blood cells

2.  Which component of blood fights infection?

a.
white blood cells


c.
platelets


b.
plasma



d.
red blood cells

3. Group O can receive blood from 

a.
A, B, AB, and O


c.
A only 


b.
O only



d.
none of the above 

4.  If you belong to the blood group A, you have ___ antigens on the surface of your red blood cells and ____ antibodies in your blood plasma.

a.
A, B



c.
no, no


b.
B, A



d.
A, no

5.  If you belong to the blood group O, you have ____ A or B antigens on the surface of your red blood cells and you have ____  A and B antibodies in your blood plasma.

a.
no, both



c.
no, no


b.
both, no



d.
both, both

6.   An unknown blood type clumped with the antibody A reagent and Rh antibody reagent.  What are all of the possible blood types that can be safely transfused into this person?

a.
O-, O+, B+


c.
O- only


b.
A+, O+, O-


d.
O+, B+

7.  If you belong to the blood group AB, you have _______ A and B antigens on the surface of your red blood cells and _____ A or B antibodies at all in your blood plasma.

a.
no, both



c.
both, no


b.
both, both


d.
no, no

8. Group AB can give blood to

a.
A only



c.
A and B


b.
B only



d.
AB only

9. Which component of blood contains hemoglobin, transports oxygen to, and remove carbon dioxide from, the body tissues?

a.
white blood cells


c.
platelets


b.
plasma



d.
red blood cells

10.  Group A can give blood to 

a.
A only



c.
A and AB


b.
AB only



d.
A, AB, and O

11. Group AB can receive blood from

a.
AB only



c.
A, B, AB, and O


b.
A, B, and AB only

d.
AB, and O only

12. If you belong to the blood group B, you have ____ antigens on the surface of your red blood cells and _____ antibodies in your blood plasma.

a.
A, B



c.
no, no


b.
B, A



d.
B, no

True/False. Identify if each statement is true or false.

13. T/F.  People who have the Rh antigen are Rh+.

14. T/F.  A person with Rh+ blood cannot receive blood from a person with Rh-.

15. T/F. The antigens are located on the surface of the red blood cells and the antibodies are in the blood plasma.

Blood Groups Quiz-Key

	FORM A

1. T

2. T

3. F

4. D

5. C

6. A

7. A

8. B

9. C

10. A

11. D

12. C

13. B

14. C

15. B
	FORM B

1. C

2. A

3. B

4. A

5. A

6. B

7. C

8. D

9. D

10. C

11. C

12. B

13. T

14. F

15. T


Teacher’s Guide: Action Potential

Go to the following website: http://outreach.mcb.harvard.edu/animations/actionpotential.swf
	How to Use this Website

· To begin the animation, click on play.

· Below the control keys, there is a small circle that will scroll toward the right.  Make sure it is moving.  The animation cannot be sped up so you must be patient and let it work on its own timing.  

· You can slow it down by clicking on the pause button.  

· Keep answering questions until the small circle reaches the opposite end of the scroll bar.  

· At the top left corner of the screen, you will see a list of topics.  “Introduction, Resting potential, Depolarization…”  You can click on each section topic to skip ahead, or go back and review.  

· You can also redo the exercises for each section by clicking on “exercise” which appears when you place your mouse over each topic.   




	CA state standards:

9. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable (homeostatic) despite changes in the outside environment. As a basis for understanding this concept: 

b. Students know how the nervous system mediates communication between different parts of the body and the body's interactions with the environment. 

d. Students know the functions of the nervous system and the role of neurons in transmitting electrochemical impulses.

	Concepts that need to be taught before using this website:
· Parts of a neuron

· Action potential

· Ions

· Concentration gradients

· Voltage graph

· Resting potential

· Depolarization, repolarization 

	Length of activity:

· One class period.

	Suggestions:

· I would use this website after lecturing on the parts of a neuron and how an action potential moves through an axon.  
· I recommend the students using one class period to complete the simulation individually.
· You can also show the simulation as a class during class but the exercises would be great for the students to do on their own.

	Assessment:

· Worksheet that goes with this activity can be graded for accuracy or completion.  

· Short quiz.


Action Potential

Go to the following website: http://outreach.mcb.harvard.edu/animations/actionpotential.swf
	How to Use this Website

· To begin the animation, click on play.

· Below the control keys, there is a small circle that will scroll toward the right.  Make sure it is moving.  The animation cannot be sped up so you must be patient and let it work on its own timing.  

· You can slow it down by clicking on the pause button.  

· Keep answering questions until the small circle reaches the opposite end of the scroll bar.  

· At the top left corner of the screen, you will see a list of topics.  “Introduction, Resting potential, Depolarization…”  You can click on each section topic to skip ahead, or go back and review.  

· You can also redo the exercises for each section by clicking on “exercise” which appears when you place your mouse over each topic.   




Answer the following questions.  

Introduction:

1. What transmits messages from the brain to the foot?

2. Electrical signals are called ______________________________.

3. What cells create insulation along the axons?

4. The area outside a neuron at rest has a ( +, - ) charge, while the area inside has a ( +, - ) charge.  Circle the correct answer for each.
5. During an action potential, there is a reversal of charges so the area outside is ( + , - ), while the area inside is        ( +, -).  Circle the correct answer for each.
6. What ions are involved in an action potential?

7. Neurons use _____________________ and ___________________________ to create membrane polarity.  Be sure to include the symbol for each ion.
8. Upon viewing the close up of a neuron’s cell membrane, you see two layers.  What are these layers made up of? 

9. Na+ and K+ ions diffuse through the membrane channels from ( low , high ) to ( low , high ) concentration. Circle the correct answer for each.
10. A specialized pump maintains the concentration gradient.     It ( does , does not) require energy to move ( 2 , 3 ) Na+  ( in , out ), and ( 2, 3 ) K+  ( in , out ).  Circle the correct answer for each.
Resting Potential:

11. The potassium channel moves potassium in one direction, which is ( in , out ).  The sodium channel moves sodium in one direction which is ( in , out ).  Circle the correct answer for each.
12. Complete the practice exercise by clicking on the ions and placing them on the correct side of the membrane during resting potential.  Then click “submit” to check your answer.  K+ were placed on the ( outside , inside ), while Na+ was placed on the ( outside , inside ).  Circle the correct answer for each.
13. The Sodium-potassium pump is driven by the use of ________________, which provides the energy needed for the pump to work.

Depolarization

14. When you reach the next exercise, you will have to close either one or both ion channels to depolarize that part of the neuron.  That means you need to make the inside momentarily more positive than the outside.  Circle the channel(s) that were closed:

K+

Na+

15. Draw a graph that shows depolarization occurring in the cell.  (Hint: See the graph at the top of the simulation.  Follow the red line.)










Repolarization

16. What is repolariziation?

17. Complete the exercise by closing or opening the Sodium or Potassium channels to allow the correct flow of ions that will return the inside of the cell to a negative charge.   

The K+ channel was ( opened,  closed , not adjusted ).   Circle the correct answer for each.
The Na+ channel was (opened , closed , not adjusted ). 

Return to Resting Potential

18. Which membrane protein is responsible for restoring the original concentration of sodium and potassium?


19.   How much energy does an animal at rest use to power the sodium-potassium pump?

20.  Draw a graph that shows how the voltage changes throughout an action potential.  










Summary

21.  Action potentials travel through what part of the neuron?

Action Potential Quiz-FORM A
True or False. Indicate whether each statement is true or false.

1. T/F.  A neuron at rest will have a positive charge on the inside and negative charge on the outside of its cell membrane.

2. T/F. The sodium-potassium pump moves three Na+ out and two K+ into the neuron.

3. T/F.  The sodium-potassium pump does not require energy because there is a concentration gradient that the ions flow down.

4. T/F. During an action potential, a neuron will have a positive charge on the inside and a negative charge on the outside of its cell membrane.

Multiple Choice.  Identify the letter that best answers the question.

5. At resting potential, there are more ____________________ of the neuron.

a.
K+ on the outside

c.
K+ and Na+ on the outside


b.
Na+ on the outside

d.
K+ and Na+ on the inside

6.  During the depolarization phase of an action potential, __________________ the neuron.

a.
Na+ moves into


c.
Na+ moves out of


b.
K+ moves into


d.
Na+ and K+ move out of

7. Electrical signals that move through the axon of neurons are called ___________________.

a.
active signals


c.
acquired potential


b.
action potentials

d.
positive potential

8. The ions most involved in creating a difference in charge across a neuron membrane are

a.
Ca++ and OH-


c.
Mg+ and Cl-


b.
Na+ and Ca++


d.
Na+ and K+

9.  The inside of a neuron becomes increasingly positive during which stage of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential

10.  The inside of a neuron is most negative during which stage of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential

11.  Which membrane protein is responsible for restoring the original concentrations of Na+ and K+?

a.
Sodium Channel

c.
Sodium and Potassium channel


b.
Potassium Channel

d.
Sodium-potassium pump


12.  The part of the graph labeled “A” represents which stage of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential


13.  The part of the graph labeled “B” represents which stage of an action potential?


a.
depolarization


c.
resting potential



b.
repolarization


d.
returning to resting potential

14.  The part of the graph labeled “C” represents what part of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential

15.  The part of the graph labeled “D” represents what part of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential
Action Potential Quiz-FORM B
True or False. Indicate whether each statement is true or false.

6. T/F.  The sodium-potassium pump does not require energy because there is a concentration gradient that the ions flow down.

7. T/F. The sodium-potassium pump moves three Na+ out and two K+ into the neuron.

8. T/F. During an action potential, a neuron will have a positive charge on the inside and a negative charge on the outside of its cell membrane. 

9. T/F.  A neuron at rest will have a positive charge on the inside and negative charge on the outside of its cell membrane. 

Multiple Choice.  Identify the letter that best answers the question.

5.  During the depolarization phase of an action potential, __________________ the neuron.

a.
Na+ moves into


c.
Na+ moves out of


b.
K+ moves into


d.
Na+ and K+ move out of 

6. At resting potential, there are more ____________________ of the neuron.

a.
K+ on the outside

c.
K+ and Na+ on the outside


b.
Na+ on the outside

d.
K+ and Na+ on the inside

7. Electrical signals that move through the axon of neurons are called ___________________.

a.
active signals


c.
acquired potential


b.
action potentials

d.
positive potential

8. Which membrane protein is responsible for restoring the original concentrations of Na+ and K+?

a.
Sodium Channel

c.
Sodium and Potassium channel


b.
Potassium Channel

d.
Sodium-potassium pump 

9.  The inside of a neuron is most negative during which stage of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential 

10.  The inside of a neuron becomes increasingly positive during which stage of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential

11.  The ions most involved in creating a difference in charge across a neuron membrane are

a.
Ca++ and OH-


c.
Mg+ and Cl-


b.
Na+ and Ca++


d.
Na+ and K+


12.  The part of the graph labeled “A” represents which stage of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential


13.  The part of the graph labeled “D” represents what part of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential

14.  The part of the graph labeled “C” represents what part of an action potential?

a.
depolarization


c.
resting potential


b.
repolarization


d.
returning to resting potential 

15.  The part of the graph labeled “B” represents which stage of an action potential?


a.
depolarization


c.
resting potential



b.
repolarization


d.
returning to resting potential
Action Potential Quiz-KEY

	FORM A

1. F

2. T

3. F

4. T

5. B

6. A

7. B

8. D

9. A

10. D

11. D

12. C

13. A

14. B

15. D
	FORM B

1. F

2. T

3. T

4. F

5. A

6. B

7. B

8. D

9. D

10. A

11. D

12. C

13. D

14. B

15. A


Earthworm Dissection Review

Go to this website: http://www.biology.ualberta.ca/courses.hp/zool250/animations/Earthworm.swf
Watch the animation and answer the following questions.

1. How did earthworms get the name for their class, “Oligochaete”? ______________________________

______________________________________________________________________________________

2. What is the function of setae? ___________________________________________________________

______________________________________________________________________________________

3. How many are on each segment? ____________

4. Describe the movement of the earthworm through the soil. ____________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

Go to this website: http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/animals/earthworm.html
Answer the questions below.

Click on “External, dorsal surface of earthworm.”  To read information about each part, click on the circled numbers.

5. What is structure number 1 called? _________________________

6. What is its function? __________________________________________________________________

_______________________________________________________________________________________

7. How do you know which side is the dorsal side of the earthworm? ______________________________

_______________________________________________________________________________________

8. How can you identify which end is anterior and which end is posterior? __________________________

_______________________________________________________________________________________

Click on “previous page” then click on “External, ventral surface of earthworm.”

9. T/F.  Earthworms have both male and female parts. ___________________

10. T/F.  The sperm ducts are anterior to the seminal receptacles. _________________

Click on “previous page” then click on “Internal morphology overview”

11. What is structure number 9 called? _______________________________________________________

_______________________________________________________________________________________

12. Food enters the mouth and moves into structure number 8 called the _____________________.

13. Then it moves into structure number 7 called the ___________________________.

14. After structure 7, food moves into the __________________ and then the _____________________ before reaching the intestine.

Click on “previous page” then click on “Internal morphology (w/o digestive system)”

15. What is structure number 2?  What is its function? ___________________________________________

Go to the following website: http://yucky.discovery.com/noflash/worm/pg000102.html
Scroll down to read and record the functions of the following earthworm parts.

	
	Function

	Crop
	

	Gizzard 
	

	Intestine 
	

	Anus
	


Squid Dissection Review

Go to this website: http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/animals/squid.html
Answer the questions below.

Click on “External morphology.”  To read information about each part, click on the circled numbers.

Name the structures for the numbers listed below.

	2. 
	3. 
	5. 

	6.
	7.
	8. 


Click on “previous page” then click on “Buccal mass.”

1. What is structure number 3 called? _________________________

2. What is inside of it? __________________________________________________________________

____________________________________________________________________________________

3. What is the function of structure number 3? ________________________________________________

_______________________________________________________________________________________

4. The picture on the right shows the _____________________.  

5. What is the function of this part? _________________________________________________________

_______________________________________________________________________________________

Click on “previous page” then click on “Male morphology.”

6. T/F.  Squid have both male and female parts. ___________________

7. Identify structure number 9. ___________________

	Structure #
	Name/Function

	8
	

	5
	


Click on “previous page” then click on “Female morphology”

	Structure #
	Name/Function

	8
	

	4


	

	5
	


8. What is structure number 9 called? _________________

Crayfish Dissection Review

Go to this website: http://biog-101-104.bio.cornell.edu/BioG101_104/tutorials/animals/crayfish.html
Click on “Dorsal view.”  To read information about each part, click on the circled numbers.

	Structure #
	Name/Function

	a
	

	8
	

	7
	

	6
	

	4
	

	2
	

	1
	


Click on “previous page” then click on “Ventral view.”

1. What is structure number 2 called? _________________________

Click on the yellow rectangle to get a closer view of the mouth region.

	Structure #
	Name/Function

	6
	

	4
	

	3
	

	2
	


Click on “previous page” twice, then click on “Branchial chamber.”

2. What is the function of structure number 2?   _______________________________________________ 

_______________________________________________________________________________________

Click on “previous page” then click on “Cephalothorax dorsal”

	Structure #
	Name/Function

	2
	

	5
	


Click on “previous page” then click on “Cephalothorax deeper (dorsal)”

	Structure #
	Name/Function

	2
	

	4
	


Click on “previous page” then click on “Cephalothorax (lateral).”  Click on the yellow rectangle closest to the eyes.

3. What can you find inside structure number 5? ______________________________________________

_______________________________________________________________________________________

Click on “previous page” then click on “Abdomen (dorsal).”  

	Structure #
	Name/Function

	3
	

	4
	


List the number of each structure found on the crayfish.

	Green gland(s): 
	Long antennae: 

	Walking legs:
	Cheliped(s):

	Heart(s):
	Stomach(s):

	Eye(s):
	Antennule:

	Telson:
	Uropod(s):


Perch Dissection Review

Go to this website: http://www.bio200.buffalo.edu/labs/tutor/Perch/Perch.html

Click on “external features.”  Draw a picture of a perch in the rectangle below.  Label the following parts.

Lateral line, eye, anal fin, caudal fin, posterior and anterior dorsal fin, pelvic fin, pectoral fin, operculum


Go back to the previous page, then click on “Internal features male.”

1. Circle the correct answer for each statement.

· The gills are located on the ( anterior, posterior ) end of the perch.

· The heart is ( anterior, posterior ) to the gills.

· The intestines are on the ( dorsal , ventral ) side of the perch.

· Describe how the air bladder looks. _________________________________________________

_________________________________________________________________________________

Identify the following structures.  Write the function of each part in the table below.

	Structure 
	Function

	Heart
	

	Air bladder
	

	Liver 
	

	Stomach


	

	Gills 
	


Go back to the previous page, then click on “Internal features (female).”

2. How can you tell if your perch is a male or female?   _________________________________________

_______________________________________________________________________________________

Virtual Pig Dissection

Go to the following website and answer the questions below: http://www.whitman.edu/biology/vpd/
Click on “Virtual Fetal Pig Dissection”

Go to “Anatomical References”

1. List the four regions on a pig from tail to head.

a. __________________________________

b. __________________________________

c. __________________________________

d. __________________________________

2. Draw a fetal pig in the box and label the following areas: Anterior, Posterior, Dorsal, Ventral


Click on “Sexing your pig.” Then click on “Is it male or female.”

3. How do you know if a pig is male or female? _______________________________________________

_______________________________________________________________________________________

Click on the “Digestive System.”  Then click on the pig’s head.  Keep clicking forward until you reach the page titled, “oral cavity.”  Click on the snout to continue.

4. Where are the hard and soft palate located?  


5.  Click on “Pharynx.”  What is the                                                      


Click on the abdomen.  Keep clicking on the forward button until you reach the section titled, “Lift the Liver”

6. What is under the liver? ____________________________

7. How long is the small intestine? ________________________ 

8. The large intestine is ( shorter , longer ) than the small intestine.  Circle the correct answer.
	
	Function

	Small intestine
	

	Large intestine
	

	Gall bladder
	

	Spleen
	

	Pancreas 
	


9. Write the function for each of the following.

 Click on the “excretory system.”

10. Describe how the kidneys look and where they are located.

____________________________________________________________________________________

11. Relative to the kidneys, where are the ureters located?  

____________________________________________________________________________________

12. Relative to the ureters, where is the bladder located?

____________________________________________________________________________________

Click on the “circulatory system.”  Then click on the pig.  You can rotate the pig 90 degrees for a side view.

13. Where is the pericardial sac located?

14. Relative to the heart, where are the lungs located?

15. Draw and label a heart with the following terms: right atrium, right ventricle, left atrium, left ventricle, aorta, coronary artery.


16. Deoxygenated blood enters the heart through the ____________________________, then goes to the _________________________.  It gets pushed into the ___________________ where it gets oxygenated.  Then it returns to the heart through the _______________________________, then goes to the ________________________________.  Then it is pumped through the _______________________ to the rest of the body.

Click on “reproductive system.”  

17. What hormone(s) are produced by the ovaries? ____________________________________________

18. What hormone(s) are produced by the testes? _____________________________________________

Click on “respiratory system.”

19. List the path of air from the mouth to the aveoli.

Mouth

________________

________________
              bronchi











Alveoli


___________________

20. What is the function of the diaphragm?

_____________________________________________________________________________________

Click on “nervous system.” Then click on the cranial section.

21. What membrane covers the brain? __________________________________

22. Draw/describe the lobes of the brain.  Label the following lobes: frontal, temporal, occipital, parietal


23. How does the human brain differ from the brains of most mammals?

24. What is the function of the corpus callosum? 

Virtual Meiosis

Go to the following website: http://biog-101-104.bio.cornell.edu/biog101_104/tutorials/cell_division.html

Click on “Review—whitefish mitosis”

Move the mouse over each image.  A description will appear at the bottom describing each phase.  

1.
List one difference between the image for prophase and metaphase.

2.
List one difference between the image for metaphase and anaphase.

3.
List one difference between the image for anaphase and telophase.

4. 
Click on “previous page” then click on “Question 1.”  (Third link down from top)  Select the mitotic stage or interphase shown by the cell shown.  Click on the arrow to select an answer from the list.  Look on the right half of the page to see if your answer is correct.  Write you answer here. _______________________
5. The Whitefish (Coregonius sp.) has a diploid (2n ) number of 18.  What would be the number of double-chromatid chromosomes present in this cell? To submit your answer, press the <tab> key or click outside of the text box.  A response to your answer will be given on the right side of the page.  Write you answer here: ________
6.  Click on “previous page” then click on “Question 2.” Select the mitotic stage or interphase shown by the following cell.  Write you answer here. _______________________
7. To what structure is the red arrow pointing? ​​​​​​​​​​​​​​​​​​​​​__________________________

8. Click on “previous page” then click on “Question 3.” Select the mitotic stage or interphase shown by the cell.  Write you answer here. ________________________.

9. Click on the area of the cell where cytokinesis will occur.   Write a description of where you clicked here. _______________________________________________________________________________

10. Click on “previous page” then click on “Question 4.” Select the mitotic stage or interphase shown by the cell.  Write you answer here. ______________________
11. To what structure is the red arrow pointing? ______________________________
12. Click on “previous page” then click on “Question 5.” Select the mitotic stage or interphase shown by the cell.  Write you answer here. ______________________
13. Select the correct descriptor for the ploidy condition of this cell and the state of its chromosomes. _______________________________________
14. Click on “previous page” then click on “Question 6.” Select the mitotic stage or interphase shown by the cell.  Write you answer here. ______________________
15. Click on the area of the cell where the cell plate is located.  ________________________________
16. Click on “Microsporocyte in Lily Anther.”  Sketch and describe each phase of meiosis in your own words.  Move the mouse over each image.  A description will appear at the bottom describing each phase.  

	Interphase


	Prophase I


	Metaphase I



	Anaphase I


	Telophase I


	Prophase II



	Metaphase II


	Anaphase II


	Telophase II




17. Click on “previous page” then click on “Question 1.” Select the meiotic stage or interphase shown by the cell.  Write you answer here. ______________________
18. Select the correct descriptor from the list for the chromosomes in each of the two groups of chromosomes. _____________________________________
19. Click on “previous page” then click on “Question 2.” Select the meiotic stage or interphase shown by the cell.  Write you answer here. ______________________
20. Name of the four cells shown: _________________________________________
21. Click on “previous page” then click on “Question 3.” Select the meiotic stage or interphase shown by the cell.  Write you answer here. ______________________
22. Click on the nucleolus within the cell. __________________________________
23. Click on “previous page” then click on “Question 4.” Select the meiotic stage or interphase shown by the cell.  Write you answer here. ______________________
24. Select the correct descriptor for the ploidy condition of this cell and the state of its chromosomes.______________________________________
25. Click on “previous page” then click on “Question 5.” Select the meiotic stage or interphase shown by the cell.  Write you answer here. ______________________
26. Select the correct descriptor for the ploidy condition of cells at this stage. _______________________________________
27. Click on “previous page” then click on “Question 6.” Select the meiotic stage or interphase shown by the cell.  Write you answer here. ______________________
28. Select the correct descriptor for the ploidy condition of cells at this stage. ________________________________________
Look under the section titled, “Describe important similarities and differences between mitosis and meiosis.”  Click on “Question 1.”  When you are done, click on “previous page.”

	
	Single-Chromatid Chromosomes
	Homologous Chromosome Pairs

	Interphase Before Mitosis
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	Late Mitosis Telophase
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	Interphase Before Meiosis
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	Prophase II of Meiosis
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	Late Telophase II of Meiosis
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29. Click on “Question 2.”  When you are done, click on “previous page.”

	
	Synapsed Chromosomes
	Double Chromatid Chromosomes

	Interphase Before Mitosis
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	Mitosis Prophase
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	Mitosis Anaphase
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	Meiosis Metaphase I
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	Meiosis Metaphase II
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30. Look under the section titled, “Differentiate between the following pairs of terms: chromatid and chromosome; single- and double-chromatid chromosomes; homologous and nonhomologous chromosomes; haploid and diploid.”  Click on “Question 1.”  Draw the chromosome you picked and circle the portion of the chromosome that has a similar allele as the one that is circled.
31.  Click on “previous page.”  Click on “Question 2.”  The following cartoon shows a grouping of chromosomes removed from a cell in some stage of mitosis or meiosis (note: there may be another grouping like this one in the same cell). Click on the stage or stages in which this grouping could be found. Write your answer here: __________________________________________
32. Click on “previous page.”  Click on “Question 3.”  Click on the chromosome set or sets that could be found in another cell produced by this same meiotic division.  ______________________________
Explain why your answer choice is correct:

33. Click on “previous page.”  Then click on “Question 4.”  The following cartoon shows a grouping of chromosomes removed from a cell in some stage of mitosis or meiosis (note: there may be another grouping like this one in the same cell). Click on the stage or stages in which this grouping could be found.  Write your answer(s) below: _________________________________________________

Explain why your answer choice is correct:

34. Click on “previous page.”  Click on “Question 5.”  The following cartoon shows a grouping of chromosomes removed from a cell in some stage of mitosis or meiosis (note: there may be another grouping like this one in the same cell). Click on the stage or stages in which this grouping could be found. Write your answer(s) below: _________________________________________________

Explain why your answer choice is correct:

35. Click on “previous page.”  Click on “Question 6.”  The following cartoon shows a grouping of chromosomes removed from a cell in some stage of mitosis or meiosis (note: there may be another grouping like this one in the same cell). Click on the stage or stages in which this grouping could be found.  Write your answer(s) below: __________________________________________________
Explain why your answer choice is correct.

36. Click on “previous page”  Click on “Cell division construction kit.”  Then click on “random.”  Write the stage of mitosis or meiosis that you are directed to simulate (this is written across the top): ____________________________________________  

Select a cellular outline.  Then select the chromosome condition.  After choosing the correct chromosome condition, click on the chromosome types.  Then drag it into the correct cell.  Any unwanted chromosomes can be dragged into the trashcan.  Sketch your model below.

Teacher’s Guide: A Bird Island- Adaptive Radiation

Go to the following website: http://www.bsu.edu/eft/volcanoes/p/
To use the website, type in the following: User name: lava
Password: flow

Click on “Students start here.”

Enter the following information.  Username: kuge

password: kuge

Click on “A bird island.”

	CA state standards:

 7.  The frequency of an allele in a gene pool of a population depends on many factors and may be stable or unstable over time. As a basis for understanding this concept: 

a. Students know why natural selection acts on the phenotype rather than the genotype of an organism. 

d. Students know variation within a species increases the likelihood that at least some members of a species will survive under changed environmental conditions.

8. Evolution is the result of genetic changes that occur in constantly changing environments. As a basis for understanding this concept: 

a. Students know how natural selection determines the differential survival of groups of organisms.

b. Students know a great diversity of species increases the chance that at least some organisms survive major changes in the environment. 

	Concepts that need to be taught before using the Simulation:

· Phenotype and how it is determined by genotype.

· Natural selection

· Adaptive radiation

· Adaptation

· Competition 



	Length of activity:

· Can be done as a class in class.



	Suggestions:

· This activity requires the volume to be on.  I recommend doing this for homework, extra credit, or as a class.
· There is a short game in the middle of the activity.  If doing the simulation as a class, call on students by name to answer each question in the game.  

	Assessment:

· Worksheet that goes with this activity can be graded for completion.  




A Bird Island: Adaptive Radiation

Go to the following website: http://www.bsu.edu/eft/volcanoes/p/
To use this website, type in Username: lava
Password: flow

Click on “Students start here.”

Enter the following information.  Username: kuge

password: kuge

Click on “A bird island.”

Listen to the guide and follow her directions.

WIND: Click on the circle labeled “wind”

1. What organisms were carried to Hawaii by wind?

WING: Click on the circle labeled “wing”

2. How far is Hawaii from the nearest continent?

3. T/F.  Some plants came to the Hawaiian islands by attaching to birds.

WAVES: Click on the circle labeled “waves”

4. Describe the seeds of plants that floated to the Hawaiian islands.

5. When did the Polynesians first travel to the Hawaiian islands?

Click on “Adaptive Radiation” on the right side of the frame.

BIRDS: Click on the circle labeled “birds”

6. What kinds of foods were available for the first birds on Hawaii?

7. What led to the specialization of beaks in the birds?


8. Draw the beak shape of a bird that eats seeds.

9. Draw the beak shape of a bird that eats nectar.

10. Draw the beak shape of a bird that eats insects.

*Play the game!

*Find the Birds!

11. Which bird is the bully in the bird community that eats nectar?

 a. Apapane

b. Akiapolaau

c. I’iwi

d. Amakihi

e.  Laysan Finch

12.  Which honeycreeper is evolving resistance to introduced bird diseases?

a. Apapane

b. Akiapolaau

c. I’iwi

d. Amakihi

e.  Laysan Finch

13.   Which bird has a beak that can peck holes and hook out insects?

a. Apapane

b. Akiapolaau

c. I’iwi

d. Amakihi

e.  Laysan Finch

14.  Which bird can take nectar from flowers and hide from the I’iwi by being green?

a. Apapane

b. Akiapolaau

c. I’iwi

d. Amakihi

e.  Laysan Finch

15.  Which bird looks most like the ancestral finch?

a. Apapane

b. Akiapolaau

c. I’iwi

d. Amakihi

e.  Laysan Finch

PLANTS: Click on the circle labeled “plants”

11. What have the plants developed around their seeds that their ancestors did not have?

12. What is the function of this adaptation?

Use the following words to write a story about a volcanic island with new life growing on it.  Use the example of the Hawaiian honeycreepers as your guide.  Underline each word used in your story.  Cross out the words you have used from the list.


Once upon a time, a volcano erupted in the middle of the ocean and a new island was formed.  One of the first organisms to colonize this island was ___________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Teacher’s Guide: A Bird Island- Succession and Oustider Impacts

Go to the following website: http://www.bsu.edu/eft/volcanoes/p/
To use this website type in: Username: lava
Password: flow

Click on “Students start here.”

Enter the following information.  Username: kuge

password: kuge

Click on “A bird island.”

Along the right side of the frame, click on “recovery.”

	CA state standards:

6. Stability in an ecosystem is a balance between competing effects. As a basis for understanding this concept: 

a. Students know bio diversity is the sum total of different kinds of organisms and is affected by alterations of habitats. 

b. Students know how to analyze changes in an ecosystem resulting from changes in climate, human activity, introduction of nonnative species, or changes in population size. 

e. Students know a vital part of an ecosystem is the stability of its producers and decomposers. 

	Concepts that need to be taught before using the Simulation:

·  Habitat

· Adaptation

· Succession 

· Extinction

· Endangered

· Non-native species



	Length of activity:

· Can be done as a class.



	Suggestions:

· This activity requires the volume to be on.  I recommend doing this for homework, extra credit, or as a class.
· There is a short game in the middle of the activity.  If doing the simulation as a class, call on students by name to answer each question in the game.  

	Assessment:

· Worksheet that goes with this activity can be graded for completion.  


A Bird Island: Succession and Outsider Impacts

Go to the following website: http://www.bsu.edu/eft/volcanoes/p/
To use this website type in: Username: lava
Password: flow

Click on “Students start here.”

Enter the following information.  Username: kuge

password: kuge

Click on “A bird island.”

Along the right side of the frame, click on “recovery.”

Listen to the guide and follow her directions.

LICHENS: Click on the circle labeled “LICHEN”

13. What organisms are first to be seen growing on a lava flow?

14. Sketch moss and lichen on a rock in the box.

FERNS: Click on the circle labeled “FERNS”

15. How are ferns dispersed?  

16. Sketch a fern frond in the box.

SEED PLANTS: Click on the circle labeled “SEED PLANTS”

17. What do the first plants provide for the newer plants growing on a lava flow?

SURVIVORS: Click on the circle labeled “SURVIVORS”

18. How do surviving plants contribute to primary succession?

*Play the game!

Click on “Outsider Impacts” on the right side of the frame.

OUR IMPACT: Click on the circle labeled “OUR IMPACT”

19. How did rats get to Hawaii?

20. How did the introduction of new animals affect the Honeycreepers on Hawaii?

CHANGES: Click on the circle labeled “CHANGES.”

21. How has the introduction of new bird diseases affected the birds on Hawaii?

EXAMPLES: Click on the circle labeled “EXAMPLES.”

22. What kinds of problems have the house finch and Japanese White-Eye created for the native birds?

EFFORTS: Click on the circle labeled “EFFORTS.”

23. In the last few decades, what has been done to help the endangered species of birds?

24. Where do most of the endangered birds live?

Use the following words to write a story about the succession of life on a volcanic island.  Underline each word used in your story.  Cross out the words you have used from the list.


Once upon a time, a volcano erupted in the middle of the ocean and a new island was formed.  One of the first organisms to colonize this island was ___________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Using the Mouse:


Scroll up: zoom out


Scroll down: zoom in


Click + hold to spin RT or LT





Sample structural formula:


    H   H�    |   |�H - C - C - O - H�    |   |�    H   H





Color Key:


C = gray		P = orange


H = white	S = yellow


O = red		Fe = brown


N = blue





Sample structural formula:
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Color Key:


C = gray		P = orange


H = white	S = yellow


O = red		Fe = brown


N = blue





Using the Mouse:


Scroll up: zoom out


Scroll down: zoom in


Click + hold to spin RT or LT
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Use the following website to make a line graph for your data. � HYPERLINK "http://www.nces.ed.gov/nceskids/createagraph/" ��http://www.nces.ed.gov/nceskids/createagraph/�


Click on the picture of a graph with “XY” above it.


Check to see that XY type: “line” is selected.


Along the right side of the screen, click on the tab labeled “data.” 


 Enter a title, x and y-axis labels, leave the source blank.  


Data set needs to be changed to “10”, Groups stays at 1.


Enter your data for each point (x and y). X-values need to be in number order, either ascending or descending.


Enter the minimum and maximum values for x and y.  (Use the simulation to see what the highest and lowest values are for temperature)


Along the right side of the screen, click on the tab labeled “preview.”


If you like how your graph looks, continue on to “print/save.”  If you want to change the way you plotted your points, go back to “data” and re-enter.


Email this graph to yourself so you can print it out or make adjustments to it later.   This will require your computer to have Adobe Acrobat to view.  Attach the print out of your graph to this worksheet before turning it in.





Use the following website to make a line graph for your data. � HYPERLINK "http://www.nces.ed.gov/nceskids/createagraph/" ��http://www.nces.ed.gov/nceskids/createagraph/�


Click on the picture of a graph with “XY” above it.


Check to see that XY type: “line” is selected.


Along the right side of the screen, click on the tab labeled “data.” 


 Enter a title, x and y-axis labels, leave the source blank.  


Data set needs to be changed to “10”, Groups stays at 1.


Enter your data for each point (x and y). X-values need to be in number order, either ascending or descending.


Enter the minimum and maximum values for x and y.  (Use the simulation to see what the highest and lowest values are for temperature)


Along the right side of the screen, click on the tab labeled “preview.”


If you like how your graph looks, continue on to “print/save.”  If you want to change the way you plotted your points, go back to “data” and re-enter.


Email this graph to yourself so you can print it out or make adjustments to it later.   This will require your computer to have Adobe Acrobat to view.  Attach the print out of your graph to this worksheet before turning it in.
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function of the epiglottis?





Draw them below.





________________________________________________________________________________________________________________





Using arrows, show the path of blood from the heart, to the lungs, and back to the heart going through the appropriate chambers.





Lungs





Frontal: ___________________________________________


Temporal:  ________________________________________


Occipital:  _________________________________________


Parietal: __________________________________________





+30





0





Membrane voltage (mV)





-70





Time (ms)





Label the following parts on the graph:


Resting potential


Depolarization


Repolarization


Return to resting potential
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