
Lesson Plan:  Berry Full of DNA

Rationale:


In this lab activity, students will investigate DNA and later in the unit see how the understanding of DNA has lead scientists to develop technologies that are having far-reaching effects on biological research, medicine, public policy, and judicial systems.  Because the technologies have the potential to affect the lives of all citizens, understanding of DNA and its molecular function is no longer only the realm of the scientist.  Students will take on the role of junior scientists to take part in a procedure of DNA extraction from cells that only a very small percentage of people have ever experienced.  Procedures like this are similar to procedures used to make DNA fingerprints which require purified DNA. 

State Standards: 
11.B.4f- Evaluate the test results based on established criteria, note sources of error and recommend improvements. 
13.A.4c- Describe how scientific knowledge, explanation and technological designs may change with new information over time (e. g. the understanding of DNA, the design of computers). 

13.B. 4b- Analyze a particular occupation to identify decisions that may be influenced by a knowledge of science. 

Objectives:  By the end of this lesson, students will be able to: 

· List observations of what the strawberry DNA looks like. 

· Compare observations from lab to previous  impressions of what DNA looked like. 

· Explain why DNA was visible in this lab. 

· Determine what solubility has to do with making DNA visible. 

· List other organisms from DNA can be extracted. 

· Summarize the lab and explain 3 things that were learned from lab. 

· Describe how DNA extraction is important. 

Materials:  
1.  Heavy duty ziplock baggies

2. Fresh/frozen strawberries

3. 10 mL DNA extraction buffer (soapy, salty, water)

4. 40 mL ethanol

5. Test tube and test tube rack

6. Ring stand and ring

7. Funnel and cheese cloth

8. Wooden/glass stir stick

9. Transfer pipette

10. 100 mL and 50 mL beakers

11. Microcentrifuge tube (to take DNA home with you…optional)
Beginning Activity: 

· Tell students they are going to be taking part in a lab procedure that a very small percent of people on this earth get to experience.  

· Read through the introduction with the students and stop to reiterate important points and discuss. 

· Discuss how they are octoploid( meaning they have 8 of each type of chromosome.  Since they have such an enormous genome they are perfect for this lab.  

· After discussion have students turn to their neighbors and discuss their pre-lab questions for approx. 2-3 min. 

· Regroup the class and discuss the supplies.  Point out the extraction buffer and ethanol locations.  Identify safety precautions. 

· Remind students that they must wear their goggles throughout the entire lab.  

· Highlight constraints to protocol (mash contents in baggie for approx. 2 min, mix with buffer and try not to create lots of foam – slow mashing). 

During: 

· Circulate around the room to make sure students are following their directions carefully and to keep students on task. 

· Allow ~20 min to complete lab. 

· Once students finish their labs, tell them to clean up their areas and begin working on analysis questions. 

· After approximately 30 minutes, instruct each group to clean their lab areas if they have not cleaned up already. 

Closure: 

· With approximately 10 minutes left of class, discuss different elements of the lab.  Ask students the following questions: 

· A person cannot see a single cotton thread 100 feet away, but if you wound thousands together into a rope, it would be visible at some distance.  How is this statement an analogy to our DNA extraction? 

· What other organisms do you think we could do this with? 

· Are you surprised by what DNA looks like when extracted?  How do your observations from this lab compare to your previous impressions? 

· 3 things we learned from this lab…list them!  

· Remind students to finish their analysis questions from this lab for homework if they didn’t finish in class. 
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Purpose:  To extract DNA from a strawberry plant

Overview:  In this investigation you will break open strawberry cells, prepare a filtered extract containing strawberry DNA, and separate out molecules of DNA in a test tube.

Background:  Strawberries are octoploid, meaning that every cell in a strawberry contains eight copies of each of its chromosomes.  A strawberry has 7 chromosomes in each set for a grand total of 56 chromosomes.  As a result, strawberries contain large amounts of DNA.  After this lab, you will never eat a strawberry again without thinking about how much DNA is in it!  Strawberry DNA is easy to extract because strawberries are easy to mash, and ripe strawberries produce enzymes that contribute to the breakdown of cell walls.  These enzymes are known as cellulase and pectinase.  To extract the DNA, you will first break strawberry cells apart mechanically, by crushing them.  Next, you will add detergents to dissolve the cell’s plasma membranes.  A filtering step then removes the cell debris.  The result will be a red colored solution containing DNA and other small dissolved molecules such as sugars and proteins.  When cold ethanol is layered on top of this solution, molecules of ethanol repel the DNA molecules, and the DNA clumps together.  A ropelike clump of many DNA molecules forms that is large enough to see with the unaided eye.  

Pre-lab Activity:  Answer the following pre-lab questions prior to beginning the lab. 

1.  To isolate strawberry DNA, you must separate it from other cell materials.  Some of the lab steps you will use are listed in the left column below.  Match the letter of each lab step with its effects on strawberry cells and enter your answers in the spaces provided. 

	Lab Steps
	Effects on Strawberry Cells

	a. Mash the fruit
b. Filter the strawberry extract

c. Add detergent solution

d. Layer cold ethanol over filtered extract


	_______ breaks open the cells
_______ dissolves plasma membrane

_______clumps DNA

_______separates organelles and cell debris, such as fragements of cell walls and membranes, from DNA and small dissolved molecules such as proteins and sugars


2. If a molecule of DNA is invisible even under a microscope, how will you be able to see the strawberry DNA you extract?
3. Why do you think the clump of DNA molecule has a ropelike shape?
Materials:  
1. 1 heavy duty zip-lock baggie 

2. 1 strawberry 

3. filtration apparatus: cheesecloth, funnel, 100 ml beaker 

4. wooden coffee stirrer 
5. test tube
6. test tube rack
7. test tube scrubber
8. microcentrifuge tube (to store your DNA) 
9. ice cold ethanol
10. 10 ml detergent solution
11. graduated cylinder
Procedures:

1. Place one strawberry in a ziplock bag.   Press the air out of the bag, seal it carefully.  Mash the bagged   strawberry with your fist for 2 minutes. DO NOT POUND ON THE TABLE!
2. While one partner is mashing the strawberry, the other should obtain 10 ml of the buffer solution from one of the 4 flasks located around the room.  

3. Add 10 mL of the buffer solution to the bag.  Press the air out carefully and seal the bag 

4. Mash the strawberry for 1 minute. (DO THIS SLOWLY TO AVOID CREATING FOAM).
5. Make sure your filtration apparatus is set up properly (see FIGURE 1.1).  Place test tube securely in the rack.  
6. Obtain two pieces of cheese cloth and layer them on top of one another over the funnel.  Press the cheese cloth into the funnel to avoid spilling when draining your strawberry/buffer mash.  CAUTION:  Handle glassware carefully to avoid breakage.

FIGURE 1.1











7. Pour the strawberry/buffer mash into the filtration apparatus, and let it drop directly into the 100 ml beaker  (see FIGURE 1.1)
8. When most of the liquid has drained from the strawberry/buffer mash into the beaker, remove the funnel from the filtration apparatus and discard the cheesecloth containing strawberry pulp. 
9. Pour the strawberry liquid extract into your test tube so it is approximately ¼ full.

10. Obtain 40 ml of ice cold ethanol from the ice bin using your pipette and 50 ml beaker.
11. Slowly drizzle the cold ethanol along the side of the test tube, until the test tube is about half full of liquid.  The ethanol should form a separate layer on top of the filtered extract.  

12. Dip the wooden coffee stirrer into the tube to where the ethanol and extract layers meet, as shown in FIGURE 1.2.  Gently twirl the wooden coffee stirrer.  Keep the tube at eye level so that you can see what is happening.  Observe the characteristics of the DNA as it precipitates (clumps together).  If a microcentrifuge tube is available, place some of the DNA you prepared into the tube.  Be sure to cap the tube tightly.  This will give you an opportunity to examine the DNA closely. 

FIGURE 1.2












Name:________________________________

Analysis and Conclusions:
1.   What did the DNA look like?  Relate its chemical structure to how it looks when lots of it is clumped together.

2.   DNA is soluble in water, but not in ethanol.  What does this fact have to do with our method of extraction?  Explain what happened when the ethanol came in contact with the strawberry extract.

3.   A person cannot see a single cotton thread 100 feet away, but if you wound thousands of threads together into a rope, it would be visible at some distance.  How is this statement an analogy to our DNA extraction?

4.   In order to study our genes, scientists must first extract the DNA from human tissue.  Would you expect the method of DNA extraction to be the same for Human DNA?  Why or why not?

5.   Is DNA the same in any cell in the body?  Explain your answer.   

6.    If you wanted to extract DNA from a living person, what cells would you use and why?

7.   List two reasons why a scientist might want to study the DNA of strawberries.
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