
DNA Gel Electrophoresis



• Gel electrophoresis is a laboratory technique for separation of DNA, RNA, or proteins 

according to charge to mass ratio and molecular shape.

• In gel electrophoresis, the molecules to be separated, are pushed by an electric field 

through a gel that contains small pores. In particular, this field is applied such that one 

end of the gel has a positive charge and the other end has a negative charge.

• The molecule travels through the pores in the gel at a speed, that is inversely related to 

their length.

• The most commonly used gels are-:

1). Agarose gel

2). Polyacrylamide gel

Figure: Demonstration of Gel electrophoresis

Adapted from https://www.britannica.com/science/gel-

electrophoresis



• DNA is a polymer of nucleotides (contains a 
phosphate group, a pentose sugar group and a 
nitrogen base) joined by phosphodiester linkages.

• DNA is a negatively charged molecule due to the 
presence of phosphate backbone of DNA (bonds 
created between the phosphorus and oxygen 
atoms).

• Due to this negative charge DNA moves towards 
anode in gel electrophoresis.

Adapted from 
https://commons.wikimedia.org/
wiki/File:DNA_chemical_structure
.svg



•Buffer solution, usually TBE buffer or TAE 1.0x, pH=8.3

•Agarose

•An ultraviolet-fluorescent dye, ethidium bromide

•A colour marker dye containing a low molecular weight dye such as

"bromophenol blue“ , Glycerol

•A gel rack

•A "comb“

•Power Supply

•UV lamp or UV lightbox



• For separation of DNA fragments horizontal gel electrophoresis is used.

• Casting of the gel

• The most commonly used gel for dna gel electrophoresis is agarose.

• Agarose is a polysaccharide, generally extracted from certain red seaweed.

• It is a linear polymer made up of the repeating unit of agarobiose, which is a 

disaccharide made up of D-galactose and 3,6-anhydro-L-galactopyranose.

• Agarose is one of the two principal components of agar, and is purified from agar by 

removing agar's other component, agaropectin.

Figure: Structure of Agarose

Adapted from 

https://www.google.com/search?q=structure+o

f+agarose



• Agarose gels are prepared using a w/v percentage solution. The concentration of agarose in a gel will depend on the sizes of the DNA fragments to be 

separated, with most gels ranging between 0.5%-2%.

• The most common gel running buffers are TAE(tris acetate EDTA) and TBE (Tris-borate EDTA).

• Ethidium bromide (EtBr) is used in a concentration of 0.5 μg/ml. Alternatively, the gel may also be stained after electrophoresis in running buffer containing 

0.5 μg/ml EtBr for 15-30 min, followed by destaining in running buffer for an equal length of time.



• Ethidium binds by inserting itself between the stacked bases in double-stranded DNA.

• Ethidium is hydrophobic and resembles the rings of the bases in DNA. Ethidium is capable 

of forming close van der Walls contacts with the base pairs and that's why it binds to the 

hydrophobic interior of the DNA molecule.

• Molecules that bind in this manner are called intercalating agents because they intercalate 

into the compact array of stacked bases.

Figure: DNA structure

Adapted from 

https://www.microscopemaster.com/dna-

under-the-microscope.html



• 1. Dna molecular weight - The smaller molecules travel farther while the larger molecules migrates smaller distance.

• 2. Voltage - The higher the voltage, the faster the DNA moves. But voltage is limited factor as high voltages also decrease the resolution.

• 3. Buffer - The most common buffers for agarose gel are TAE: tris acetate EDTA and TBE: Tris/Borate/EDTA

• 4. Agarose - Increasing the agarose concentration of a gel reduces the migration speed and enables separation of smaller DNA molecules. 

Generally, lower concentrations of agarose are better for larger molecules because they result in greater separation between bands. 



• Provides clear link between similar results.

• Relatively simple to perform.

• Relatively inexpensive.

• Requires less time.

• Disadvantage

• Poor separation of molecules with low molecular weight.

• Gel can melt during electrophoresis.


