MSP July 2009
Using DNA Restriction Fragment Patterns To Verify Identity
OBJECTIVES: To determine if DNA from blood sample at crime scene matches the DNA from suspects Dave, Elizabeth, Jeff or Derrick. 
In this exercise you will:

1) Load samples of restricted DNA from suspects and crime scene
2) Electrophorese DNA to determine restriction pattern fragments
3) Compare fragment pattern of crime scene DNA with that of suspect DNA to exclude or support suspect involvement in crime

Agarose Gel Electrophoresis
There are three components that are essential for the preparation of a proper agarose gel for electrophoresis of DNA: 1) agarose, 2) a salt-containing buffer for conduction of electricity (e.g., TAE buffer), and 3) an indicator dye for identifying DNA fragments.
Gel Electrophoresis Primer
What is gel electrophoresis?  


Separation of DNA fragments based on size.

How does gel electrophoresis work? 

The principle:

- Apply current to a DNA sample . . . the negative charge on the DNA pulls it toward the anode.

- BUT . . . force the DNA to go through a molecular sieve (the agarose gel)

- Larger molecules take longer to migrate a given distance through the gel than do smaller molecules.  DNA fragments of a given size have a characteristic rate of migration; that is, they migrate as a band.
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How can we visualize the DNA?
We stain it with a dye that binds DNA (Fast Blast DNA stain) or intercalates into DNA (ethidium bromide). We will use the Fast Blast because it is less toxic than ethidium bromide. 
For example:

A purified piece of DNA was cut in separate reactions with a number of different restriction enzymes, and the resulting fragments were size-separated by agarose gel electrophoresis.  The gel was stained with ethidium bromide and photographed in UV light:
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Procedure:

1. Place the 1% agarose gel in the electrophoresis chamber. Fill the chamber with 1X TAE buffer so that the buffer just covers the gel completely.

2. Add 5ul of loading dye to each sample and mix gently. 

3. Using a pipette, load each of the samples in the marked tubes. Load them in the following order:

 

Lane 1 – Marker (7ul)


Lane 2 – Crime scene
(15ul)


Lane 3 – Dave  
(15ul)


Lane 4 – Elizabeth
(15ul)


Lane 5 – Jeff

(15ul)


Lane 6 – Derrick
(15ul)


Use a different pipette tip for every sample

4. Place the electrodes (the top) on the chamber, with the black lead closest to the wells. Turn on the power supply and set at 110volts. Hit the “running man” and make sure that you see bubbles which indicate that current is flowing through the chamber. 

5. Run the gel for approximately 45 minutes

6. At the end of the run, turn off the power and disconnect the leads (take off the top). Take gel out of chamber and immerse in 100X fast blast DNA stain for 10 minutes. After 10 minutes, pour off the stain and wash gel with water. You should see bands appear on the gel after 3-5 washes. 
7. Compare the pattern of fragments between the crime scene and the suspects. Which suspects may be excluded? Which suspect(s) is the likely villain? 

