
Gel Electrophoresis 

Materials 

Reagents 
● 0.5 g agarose 
● 1X TAE Buffer 
● 3 µL 10,000X SYBR Safe per gel 
● Sample DNA 
● Loading dye 
● 1 kb ladder 

Equipment 
● Microwave 
● Erlenmeyer flask 
● Heat gloves 
● Nanodrop 
● Parafilm 
● PCR tubes 
● Gel electrophoresis machine 

Procedure 

Part 1: Casting the gel (optimized for large gels) 
1. Add 0.5g agarose and 50 mL of 1X TAE buffer to an Erlenmeyer flask. 

○ Note that the TAE buffer in the stock has 50X concentration and needs to be diluted with 
autoclaved Milli-Q water. 

1. Place the flask into the microwave. After this step flask will be hot. Use heat gloves. 
2. Set the timer to 2 min. Start the microwave oven but stop every 30 sec to swirl the contents of the 

flask. This helps suspend the undissolved agarose. Continue until agarose particles are dissolved. 
3. While hot, add 3µl of 10,000X SYBR Safe into the agarose solution and mix thoroughly. 
4. Set the flask aside for cooling. Occasionally swirl to make the cooling even. 
5. Set up the gel tray and make sure that there is no leak by testing it with dH20 and KimWipes. 
6. When the flask is cool enough for you to handle easily, pour the solution into the tray. 
7. Wait until the gel solidifies. 

Part 2: Loading the gel 
1. Make 400 mL of 1X TAE buffer per gel. 

○ Note that the TAE buffer in the stock has 50X concentration and needs to be diluted with 
autoclaved Milli-Q water. 

1. Make a note of what is going into each well and put that in your lab notebook. 
2. Determine the DNA concentrations via Nanodrop. (Approximately 100 ng DNA per band is 

required.) 



3. Cut a piece of parafilm to use as a mixing surface. Alternatively, you can use PCR tubes. 
4. Mix DNA with loading dye in a 1:1 ratio directly in the PCR tubes using a pipette tip and gently 

aspirating. 
○ i.e. 10µL of DNA with 2µL of 6X loading dye. 

1. Mix by pipetting up and down. Avoid bubbles. 
2. Carefully remove the comb of the gel. 
3. Place the gel into the gel electrophoresis apparatus with its tray. 
4. Add more 1X TAE buffer to cover the gel completely. Buffer should be 1-2 mm above the gel. 

Make sure that all the wells are submerged. 
5. Load 10µL of DNA ladder to the first well. Add 10µL of your sample DNA to corresponding 

wells. (Remember record which wells you load) 
6. Put the lid on. The negative (-/black) electrode should be closer to the DNA wells as DNA 

migrates towards the positive (+/red) electrode. 
7. Set the rig to 100V & 60 min. Hit start. 
8. Make sure that your DNA does not run off the gel. The loading buffer enables you to track the 

DNA. 
9. The gel apparatus will stop on its own when the time is up. Proceed to image the gel. It can sit in 

the rig overnight if need be. 
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