Biology Lab & Assignment

Extracting DNA from Strawberries

Sources: 
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Another Extraction! Teaching Science, ASTA. Vol. 55 No. 2, June 2009. Khalida Sultana and Wilhelmina van Rooy. p. 51-52

Science Edge 4, Thompson-Nelson, 2006. p.178

Introduction and Background: 
DNA (deoxyribonucleic acid) is the genetic material for all living things.  It is the molecule that holds all of the information for the growth and development of an organism, and all of the traits that it will manifest.  DNA exists in the cells of all living things. Simple prokaryotic cells, such as bacteria, have their DNA stored openly inside the cell. Eukaryotic cells have the DNA inside the nucleus of each cell. Human cells are eukaryotic.  Even though the DNA of each cell is so small that it is generally invisible to the human eye, it is possible to collect the DNA from thousands of cells and observe it as a visible mass.  

Humans have two sets of chromosomes in each cell (23 pairs, which makes 46 total).  When an organism has two sets of its chromosomes in its cells it is said to be “diploid”. The most commonly cultivated strawberry, Fragaria ananassa, is an octoploid with eight sets! This makes it a good candidate for demonstrating DNA extraction - with eight copies of each gene in the strawberry genome, strawberries are packed full of it! 

In this lab, you will be using a procedure that allows you to break down the cell walls of the strawberry cells – by crushing/pulping.  This will expose the nucleus of the cells, where the DNA is located.  The membrane, or wall, of the nucleus is composed of lipids (fats). The molecular structure of soap allows it to mix with the fats of the nuclear wall, disrupting this membrane and allowing the DNA to float out into solution.  DNA is a negatively charged molecule, and so the individual molecules repel each other.  The addition of salt provides positive ions which neutralize the negative charge of the DNA allowing the long molecules to condense (come together).  DNA is less dense than the water and cell debris, and therefore floats into the ethanol layer at the top of the strawberry mixture.  The ethanol provides a means to aid in the precipitation of the DNA.

Aim:


To extract DNA from strawberries and to physically observe it with the naked eye.

Materials per Group:

25 ml test tube





test tube rack





100 ml measuring cylinder



wooden skewer




glass teat-pipette




10 ml cold ethanol (95%)

mini plastic zip-lock bag

2-3 frozen strawberries

crushed ice

piece of paper towel for filter paper

2 x 100 ml beaker

20 ml *Extraction Solution (see box on right)

Procedure:

1. Freeze the strawberries and cool the alcohol ahead of time.

2. Place the strawberries into a plastic bag, add 20 ml of extraction solution to the bag and fasten the bag, after expelling all the air.

3. Carefully crush/pulp the strawberries with your fingers for about 5 minutes. Place the bag on crushed ice for a minute and pulp again. Return to the ice for a minute and crush/pulp a third time for 5 minutes. 

4. Filter the crushed strawberry extraction mixture and collect the filtrate in a beaker. *Do this by pushing the paper towel into the 100 ml beaker so there is a depression and pour your crushed mixture into it, and let sit.  (you may need to lift it out and gently squeeze to speed up the filtration – but be careful not to break the wet paper towel!)
5. Place 5 ml of the filtrate into a test tube, slowly add an equal volume of cold alcohol (teacher will demonstrate). Let this sit for a minute, and then using the skewer, slowly spool the fluffy DNA which appears in the alcohol layer.  *Teacher will collect samples.

Discussion/Research: (to be typed up separately)

1.  
Is the DNA you have obtained coming from a prokaryotic cell or a eukaryotic cell?  Explain your answer. (2 marks)

2. 
Why are strawberries a good source of DNA samples? (2 marks)

3. 
Why did you filter the extraction before using it? (2 marks)

4. 
Explain the role of a) the detergent and b) salt in the extraction process. (2 marks)

5. 
Based on your knowledge of genetics so far, explain why the procedure you have used in this lab might be useful to an *agricultural engineering company. (4 marks) *research to find out what this means
Research Question

6. 
Research:  Write a detailed comparison/contrast about the way in which DNA is stored and ‘read’ in eukaryotic cells vs. prokaryotic cells, and reasons why this is the case. (16 marks total – 1/2)




Written/chart

8 marks (clarity, flow, detail, own…)




Use of keywords
4 marks




Sources

4 marks


Instructions for answering:

Include as a minimum, the KEYWORDS in your written answer.  Do not use point form.  You may use a simple comparison chart to AID your written answer.

The “Introduction and Background” of this lab gives you a very brief starting point of comparison. Use your OWN WORDS as much as possible, and legitimate internet sites, etc.  List sources used!

*KEYWORDS:  histones, plasmids, nucleoid, nucleus, cytoplasm, linear, circular, membrane


*Method for Prepared Extraction Solution


(teacher will make up beforehand in 600 ml beaker)





Mix 50 ml of liquid detergent slowly into 250 ml of water, ensuring there is no froth.  Slowly add 10g of salt and mix slowly.  Add enough water to make up to 500 ml.
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