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Did you know that you can extract DNA from anything living or that was once alive quite easily?  DNA, despite its elegant structure is a very hardy molecule (the oldest confirmed DNA has been extracted from 400,000 year old plants in Siberia).  


The actual process for extracting DNA is very easy and can be carried out using simple household chemicals.  The basic steps are: 1) lyse (break open) the cells 2) remove extraneous cellular material (proteins and cell remnants) and 3) precipitate DNA.  We will be performing a simple procedure using water, detergent and alcohol to isolate DNA from your peas.   This will be what is known as a genomic preparation or a whole extraction of all of the genetic information.  

Lab Record sheet

Prediction:  What will the DNA look like? ___________________________________________

_______________________________________________________________________________________

Observations: 
Describe in words the characteristics of the extracted DNA, such as color, shape, size, and consistency.  Record by drawing, coloring and labeling the observation(s) made with the unaided eye, hand lens, and/or a microscope.
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First, you need to find something that contains DNA. Since DNA is the blueprint for life, everything living contains DNA. For this experiment, we like to use green split peas. But there are lots of other DNA sources too, such as:
Spinach •

Chicken liver •

Strawberries•

Broccoli •

Certain sources of DNA should not be used, 
such as:
Your family pet, Fido the dog •

Your little sister’s big toe •

Bugs you caught in the yard •
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Blender Insanity!
Step 1
Put in a blender:
1/2 cup of split peas•
 (100ml)
1/8 teaspoon•
 table salt (less than 1ml)
1 cup•
 cold water (200ml) 
Blend on high for 15 seconds.
The blender separates the pea cells from each other, so you now have a really thin pea-cell soup. 
Soapy Peas
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Step 2
Pour your thin pea-cell soup through a strainer into another container (like a measuring cup).
Add 2 tablespoons liquid detergent (about 30ml) and swirl to mix. 
Let the mixture sit for 5-10 minutes.
Pour the mixture into test tubes or other small glass containers, each about 1/3 full.
Enzyme Power
Step 3
Add a pinch of enzymes to each test tube and stir gently. Be careful! If you stir too hard, you’ll break up the DNA, making it harder to see.
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Use meat tenderizer for enzymes. If you can’t find tenderizer, try using pineapple juice or contact lens cleaning solution.
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Alcohol Separation
Step 4
Tilt your test tube and slowly pour rubbing alcohol (70-95% isopropyl or ethyl alcohol) into the tube down the side so that it forms a layer on top of the pea mixture. Pour until you have about the same amount of alcohol in the tube as pea mixture.

.
Alcohol is less dense than water, so it floats on top. Look for clumps of white stringy stuff where the water and alcohol layers meet.
What is that Stringy Stuff?

DNA normally stays dissolved in water, but when salty DNA comes in contact with alcohol it becomes undissolved. This is called precipitation. The physical force of the DNA clumping together as it precipitates pulls more strands along with it as it rises into the alcohol.
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You can use a wooden stick or a straw to collect the DNA. If you want to save your DNA, you can transfer it to a small container filled with alcohol.
Analysis and Conclusions:

1.  Were you surprised by the appearance of the DNA?  Why or why not? _______________

______________________________________________________________________________

2. Why does detergent break down cell membranes (think of the structure of a membrane and how detergent works)?? _________________________________________________

______________________________________________________________________________

3.  How do the ethanol and the cell solution interact?  Why? __________________________

______________________________________________________________________________

4.  Did you see DNA in the cell solution layer or the ethanol layer?  Is DNA a polar or nonpolar substance?  How do you know? ______________________________________
______________________________________________________________________________

______________________________________________________________________________

5. What other vegetables might be used for this lab?  Explain the reasons for your suggestions.

______________________________________________________________________________

______________________________________________________________________________

6. Would the amount of DNA you extract differ depending on the source?  For example, would get the same amount of DNA from a cell on the surface of your skin, a cheek cell and a heart muscle cell?  Explain.

______________________________________________________________________________

7. If you were to extract a sample of your DNA what would you do with it?  What information do you have regarding possible diseases you may develop, your characteristics, etc.?  How could this information be useful?  How could it be harmful? 

____________________________________________________________________________________________________________________________________________________________

Student  Investigation:
A.  Brainstorm all the factors that were involved in this experiment.  Make a list of everything that affected the extraction of DNA.

B.   Write 3 scientific questions that fit this format:  “Does __(factor)______ affect _____(predicted outcome)___?”

1.


2.


3.

C.  Discuss your questions with your partners.  Choose one question to investigate.  We will be investigating this question: _______________________________________________________________________________

D.  Write an if/then and a null hypothesis for your chosen scientific question.


Hypothesis:  If _____________________________ is related to _______________________________, then ______________________________________________________________________________________________.

D.  List the materials you will use and outline your procedure in the space below.
E.  Results
F.  Discussion.  Remember the 3 parts of a good discussion are:

1)”Support” or “non-support” of hypothesis, what support of this hypothesis means about the “Factor tested” or DNA and discussion of supporting DATA patterns (reference specific results).


2) Problems with experimental procedure with suggested solutions.
3) Future related experiment to expand knowledge gained in this experiment and/or answer questions raised by this experiment.

DNA is a long, stringy molecule. The salt that you added in step 1 helps it stick together. So what you see are clumps of tangled DNA molecules!











