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Name:_______________________

Class:__________

Strawberry DNA extraction lab

Unit: Agricultural Applications of Biotechnology

All eukaryote cells contain a nucleus, which in turn contain deoxyribonucleic acid otherwise known as DNA. DNA is the material that cells use for replication to create new cells with similar characteristics. DNA is the starting point for studying genetics and gene inheritance that will be studied in future activities and projects. 

The DNA found in the nucleus of animal and plant cells consist of long threadlike chains of proteins. These microscopic threads number in the millions for even the smallest samples of animal or plant tissue. It is impossible to see the individual components with the naked eye and requires an extremely powerful microscope to see the structure of a DNA molecule clearly. 

Although you cannot see individual strands of DNA, it is possible to separate DNA from other cellular components and discover evidence of large concentrations of the material. A simple investigation using strawberries will be conducted in this activity to allow you to find evidence of the microscopic chains of DNA.

Lab Rule:  This lab will be done individually at your desk.  It is important that you maintain a working attitude and focus on what it is that we are trying to do and learn.  If you are seen inappropriately conducting this lab, it will be taken from you and you can watch your neighbors perform their lab.

My room is not a science lab and is very small.  We cannot afford for you to not stay focused during our labs. 

Materials Needed:



Coffee Filter



Baby Food Jar or skirted test tube with lid



Plastic cup



Sealable Ziploc bag



Rubber Band



Rubbing alcohol chilled



Strawberries



Dawn Dishwashing liquid



Large jar to mix Lysis buffer



Coffee Stirrers


Lab goggles



Lab Instructions

Pre-lesson prep by Mrs. Butler:

1. Prepare 400mL of DNA Lysis extraction buffer by adding 20mL of detergent to 380 mL of water.  Add 10g of salt to this mixture and stir.

2. Chill the alcohol.

 Procedure 

By applying physical and chemical treatments to a strawberry, you will separate the cellular components and isolate DNA molecules. If careful, the DNA strands will be very long fibrous threads. Although these individual threads are too small to see, a single strawberry contains millions of DNA molecules and when concentrated into a small area you can spin the threads into a mass large enough to see with the naked eye. 

Your teacher has thawed frozen strawberries for you to use. The effect of freezing cells is the first physical force applied to break down cell walls. As cells freeze, they expand due to their water content. This ruptures the cell walls and allows you to access the organelle components. 

You and a partner will follow the procedures below to isolate the DNA contained in one strawberry. Be extra careful as you conduct the investigation to prevent damage to the DNA threads during the multiple step separation process. 

Part One – Predictions 
In the space below, write three to four sentences answering the following questions. 

• Based on what you know, where is DNA is located within a cell? 

• What membranes or structures contain the DNA? 

• How will physical separation help you to see the DNA? 

• How will chemical separation help you see the DNA? 

Part Two – Physical Separation 

Listen to Mrs. Butler and do not get ahead or behind. Stay focused.

1. Place the coffee filter over the top of the plastic cup creating an indention in the middle of the cup.  Secure the filter with a rubber band.

2. Place your strawberry in the Ziploc bag, remove as much air as possible, and close.

3. Smash the strawberry with hands and fingers for 2 minutes creating a puree.  Careful not to break the bag.  Do not beat the bag on your desk.  This will result in you forfeiting your strawberry.
Part Three – Chemical Treatment
4.  Add 10mL of Lysis buffer to the plastic bag and continue mashing for 1 minute being careful not to create bubbles.  
Cell Lysis Solution will dissolve the cell membrane and keep the DNA in one piece but free it into solution. 

5. Measure 10 mL of Lysis buffer with the syringe.

6. Tilt the bag and carefully pour strawberry liquid into the coffee filter.  Slowly let the liquid drip through the filter into the cup. 
7. Mrs. Butler will pass out the baby food jars of chilled alcohol.  There is 20mL of rubbing alcohol in your jar.

8. VERY SLOWLY pour the strawberry liquid into the cold alcohol.  DO NOT MIX!  The DNA collects between the two layers.

9. Watch the jar closely as translucent strands of DNA begin to clump together in the interface between the alcohol and strawberry liquid.  You may see tiny bubbles in the alcohol.

10. Take your coffee stirrer and try to wind the liquid around the bottom to take out of the jar for a closer look.  Observe.

11. Clean UP- throw coffee stirrer in garbage can, tightly close the baby food jar and give back to Mrs. Butler, throw the coffee filter away.

12. Leave the cup and rubber band on your desk for the next class. Give the goggles to Mrs. Butler

POST-LAB Questions:

It is important that you understand the steps in the extraction procedure and why each step was necessary.  Each step in the procedure aided in isolating the DNA from other cellular materials.  Match the procedure with its function:

Procedure:






Function:

A. Filter strawberry slush through coffee filter

_____  To precipitate DNA from solution

B. Mush strawberry with salty/soapy solution

_____  Separate components of the cell

C. Initial smashing and grinding of strawberry


_____  Break open the cells

D. Addition of ethanol to filtered extract


_____  Break up protein and dissolve cell membranes

1. In your own words, describe the structure and function of DNA.

2. What does mashing the strawberries and treating them with detergent do to their cells?

3. Name a liquid that DNA is not soluble in.  What does it mean to be insoluble?

4. What part of the cell did the DNA come from?

5. Why can’t you see the double helix structure of DNA?

6. A person cannot see a 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?
