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Agarose Gel Electrophoresis
Introduction
https://www.addgene.org/protocols/gel-electrophoresis/
see the procedure on 9/14/20 to see the updates to this procedure based on practice and advice from Prof. K

Materials

› TAE (one liter 50X stock)

› Tris-base: 242 g

› Acetate (100% acetic acid): 57.1 ml

› EDTA: 100 ml 0.5M sodium EDTA

› Add MilliQ H2O up to one litre.

› To make 1x TAE from 50X TAE stock, dilute 20ml of stock into 980 ml of DI water

› Agarose

› Ethium bromide (stock concentration of 10 mg/mL)

Procedure

Pouring a Standard 1% Agarose Gel: 

1. Don't do this!!!!! Instead see *0.8% Agarose Gel Creation and Pour Procedure

2. Measure 1 g of agarose.

3. Mix agarose powder with 100 mL 1xTAE in a microwavable flask.

Agarose gels are commonly used in concentrations of 0.7% to 2% depending on the size of bands needed to be 
separated - see FAQs below. Simply adjust the mass of agarose in a given volume to make gels of other agarose 
concentrations (e.g., 2 g of agarose in 100 mL of TAE will make a 2% gel).

4. Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the 
buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to microwave in 
pulses, swirling the flask occasionally as the solution heats up).

5. Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), 
about 5 mins.

It is a good idea to microwave for 30-45 sec, stop and swirl, and then continue towards a boil. Keep an eye on it 
the solution has a tendancy to boil over. Placing saran wrap over the top of the flask can help with this, but is not 
necessary if you pay close attention.

6. (Optional) Add ethidium bromide (EtBr) to a final concentration of approximately 0.2-0.5 μg/mL (usually about 2-3 μl 
of lab stock solution per 100 mL gel). EtBr binds to the DNA and allows you to visualize the DNA under ultraviolet 
(UV) light.

https://www.addgene.org/protocols/gel-electrophoresis/
https://www.addgene.org/protocols/gel-electrophoresis/#faq
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CAUTION: EtBr is a known mutagen. Wear a lab coat, eye protection and gloves when working with this 
chemical.
Note: If you add EtBr to your gel, you will also want to add it to the running buffer when you run the gel. If you do 
not add EtBr to the gel and running buffer, you will need to soak the gel in EtBr solution and then rinse it in water 
before you can image the gel.

7. Pour the agarose into a gel tray with the well comb in place.

8. Place newly poured gel at 4 °C for 10-15 mins OR let sit at room temperature for 20-30 mins, until it has completely 
solidified.

Loading Samples and Running an Agarose Gel:

9. Add loading buffer to each of your DNA samples.

10. Fill gel box with 1xTAE (or TBE) until the gel is covered.

11. Remove combs by pulling straight up.

12. Carefully load a molecular weight ladder into the first lane of the gel.

*Pro-Tip* Remember, if you added EtBr to your gel, add some to the buffer as well. EtBr is positively charged and 
will run the opposite direction from the DNA. So if you run the gel without EtBr in the buffer you will reach a point 
where the DNA will be in the bottom portion of the gel, but all of the EtBr will be in the top portion and your bands 
will be differentially intense. If this happens, you can just soak the gel in EtBr solution and rinse with water to even 
out the staining after the gel has been run, just as you would if you had not added EtBr to the gel in the first place.
Note: When loading the sample in the well, maintain positive pressure on the sample to prevent bubbles or buffer 
from entering the tip. Place the very top of the tip of the pipette into the buffer just above the well. Very slowly and 
steadily, push the sample out and watch as the sample fills the well. After all of the sample is unloaded, push the 
pipettor to the second stop and carefully raise the pipette straight out of the buffer.

13. Carefully load your samples into the additional wells of the gel.

14. Run the gel at 80-150 V until the dye line is approximately 75-80% of the way down the gel. A typical run time is 
about 1-1.5 hours, depending on the gel concentration and voltage.

Note: Black is negative, red is positive. The DNA is negatively charged and will run towards the positive 
electrode. Always Run to Red.

15. Turn OFF power, disconnect the electrodes from the power source, and then carefully remove the gel from the gel 
box.

16. (Optional) If you did not add EtBr to the gel and buffer, place the gel into a container filled with 100 mL of TAE 
running buffer and 5 μL of EtBr, place on a rocker for 20-30 mins, replace EtBr solution with water and destain for 5 
mins.

17. Using any device that has UV light, visualize your DNA fragments. The fragments of DNA are usually referred to as 
‘bands’ due to their appearance on the gel.

*Pro-Tip* If you will be purifying the DNA for later use, use long-wavelength UV and expose for as little time as 
possible to minimize damage to the DNA.


