
Agarose Electrophoresis; DNA  
Introduction  

Agarose gel electrophoresis is used for separation and analysis of larger (>100 bases in length) 
nucleic acids under non-denaturing conditions. By adding the sample with loading buffer to the 
gel wells and applying a current over the anode and cathode, the negatively charged nucleic acid 
will migrate to the positive electrode.  

Analysis requires that the gel contains a DNA stain visible under UV light. Since the stain 
interacts with nucleic acids and is therefore potentially mutagenic, always wear nitrile gloves 
when working with agarose gels. If the stain is ethidium bromide, notnSybr®Safe, make sure that 
contaminated waste (pipette tips, gels, etc.) is disposed of in hazardous waste boxes. Use 
protective glasses when using the UV light box.  

Materials  

o 1x TBE;  

o Agarose;  

o Sybr®Safe (DNA staining) 

 o Loading dye mix 

���o DNA ladder size marker ��� 

o DNA samples  
 

Procedure  

Casting 150 ml of gel  

1. Close the ends of the gel tray either with tape or by a casting stand, depending on the 
equipment. The gel tray must be on a level surface.  

2. Insert the comb into the gel tray at one end ~1 cm from the edge.  

3. For a 1% 150 mL agarose gel, weigh 1.5 g of agarose in a 500 mL conical flask. Add 150 mL 
1x TBE buffer. If the gel tray is smaller, calculate the amount needed.  

4. To dissolve the agarose in the buffer, swirl to mix and microwave for a few minutes taking care 
not to boil the solution out of the flask. Remove the flask occasionally and check whether the 
agarose has dissolved completely. Be careful — the solution is very hot! Insulated gloves are too 
bulky to easily pull the flask out of the microwave, so a folded up paper towel is 
suggested.  

5. Let the agarose solution cool down. Once the solution is touchable, add the DNA stain. Check 



the stock concentration and add the appropriate amount to give the desired final concentration. 
The working concentration for ethidium bromide is 0.5 μg/mL while for Sybr®Safe (or other 
staining) it is simply 1x.  

6. Pour the gel solution into the gel tray. Remove any air bubbles with a pipette tip. Put in comb.  

7. The gel will solidify while cooling down to room temperature. Depending on the initial 
temperature, this will take ~30 min.  

Run the gel  

8. Release the gel tray from the tape or casting stand. ���9. Place the gel tray into the buffer chamber 
and remove the comb carefully. ���10. Add 1x TBE buffer until the gel is completely covered. ���11. 
Take part of your DNA samples (~0.2 μg) and mix with loading dye. This can be done either in 
1.5 mL 12. tubes or, if the volumes are very small, on a piece of parafilm. ���13. Load the size 
marker mixed in 1x loading dye (~6 μL final volume) into a middle well. ���14. Load your samples 
into the other wells while writing down which lanes have which samples.  

15. Put the lid onto the buffer chamber and connect it to the power supply. Make sure to put it in 
the right direction so that your DNA runs towards the positive (red) electrode. Run the gel at 100 
V for 30–60 min. Neither of the two dyes should be run off the gel. If the electrophoresis runs 
correctly you will notice air bubbles coming from the negative (black) electrode.  

16. Stop the run and bring your gel to a UV table to visualize your gel bands. Use protective 
glasses. If sufficient separation was not achieved, put the gel back into the buffer chamber and 
run it for longer.  

17. Take a picture of your gel.  

	  


