IB:  Gel Electrophoresis Lab

Purpose:  Gel electrophoresis is a method for separation and analysis of macromolecules (DNA, RNA and proteins) and their fragments, based on their size and charge.  This allows us to create a type of picture (DNA profile or fingerprint) of any unknown (or known) sample and compare it with other samples that are known for identification purposes.

Supplies:  
· Gel electrophoresis tray- will hold the gel and create a current that attracts the negatively charged DNA toward the positive electrode.
· Buffer- buffers in gel electrophoresis are used to provide ions that carry a current and to maintain the pH at a relatively constant value. There are a number of buffers used for electrophoresis. The most common being, for nucleic acids Tris/Acetate/EDTA (TAE), Tris/Borate/EDTA (TBE).  The buffer is used to create the actual gel as well as poured over the gel after the DNA has been injected to create a current that is constantly in contact with the gel.
· Gel comb- the comb is placed into the electrophoresis tray before adding the liquid gel.  Once the gel is poured in and cools around the comb, the comb is removed exposing wells into which the DNA sample is injected.
· Agarose gel- the agarose gel (which is a polysaccharide matrix) functions as a sort of sieve for the varying sizes of DNA effectively separating them by size as they move toward the positive electrode.

Directions:  DAY 1
1.  Most buffers are concentrated 50x and need to be diluted for use in creating the gel as well as for use in the apparatus on the day the gel is run.  Create 1L of 1x buffer.  Place 20mLs of buffer in an Erlenmeyer flask and fill with distilled water to 1L.
2.  Seal the edges of the gel trays by taping the ends as demonstrated by the instructor.
3.  Create the gel mixture.  Add 400mL of the diluted buffer to a new Erlenmeyer flask and then add 4g of agarose to create a 1% gel.  Heat and stir until all agarose is dissolved and solution is bubbling.  CAUTION:  mixture easily bubbles over!  Be sure to use a large flask to prevent loss of gel. 
4.  Transfer approximately 150mLs of liquid gel to a beaker and immediately pour into your gel tray.  Notify instructor if leaks appear.
5.  Once solidified, carefully remove the gel tray from the apparatus, wrap in saran wrap, and place in the refrigerator.


















[bookmark: _GoBack]Directions:  DAY 2
Today we will be loading the samples into several of the wells that were created in the gel by the presence of the comb.
1.  CAREFULLY remove the comb from the gel by pulling it straight up.  Be careful not to tear the gel or damage the wells.
2.  CAREFULLY remove the tape from around the edges of the gel tray.  Use care because the gel is now free to slide out the ends if tilted too far.
3.  Seat the gel tray into the electrophoresis apparatus and pour in enough 1x buffer solution to cover the gel completely.
4.  Using a micropipetter, inject 10uL of loading solution into the 1st well as practice.  This takes a steady hand and good eyesight!  
Well #2:  10uL of the ladder
Well #3:  10uL of DNA sample #1
Well #4:  10uL of DNA sample #2  
5.  Attach the lid of the apparatus and hook it up to the current.  Pay attention to which end is (+) and which is (-) or the DNA will not run correctly.
6.  Allow the current to flow through the gel for a minimum of 30 minutes.
7.  Disconnect the apparatus, remove the lid, and CAREFULLY remove the gel tray.  
8.  Slide the gel into a plastic tray and fill the tray with Methylene blue stain.  This process allows the DNA to become more visible within the gel.  Gels should not remain in the stain longer than 16 hours.
9.  Pour off the stain and rinse the gel with water to remove excess stain.  Repeatedly rinse the gel until the water is clear.
10.  View the gel under UV light and take a picture of the image.
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