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Abstract 

Agarose gel electrophoresis is the effective way by which DNA fragments of varying sizes can be 

separated. It is a simple technique which serves as a important analytical means in protein chemistry. 

Agarose is isolated from the genera Gelidium and Gracilaria. DNA molecules are separated on the basis 

of their size within an agarose gel and their molecular weight and the rate of migration is also determined 

by the voltage applied, presence of ethidium bromide, agarose concentration and electrophoresis 

buffer[1][2]. This fast and easy method includes separating free DNA from complexes of DNA-protein 

based on variations in polyacrylamide gels in their electrophoretic mobility. Under favourable 

circumstances it is possible to quantify both unbound DNA and protein-associated DNA. After 

separation, the DNA molecules by staining with an appropriate dye can be visualized under UV light[3]. 

The aim of this study is to determine the mobility of DNA fragments and mechanism by which these 

fragments are separated through a gel matrix. 
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Introduction: - 

Gel electrophoresis works on the principle: The most frequently materials which are used for the 

separation of proteins and nucleic acid are agarose and acrylamide. Electrophoresis technique is the 

separation of charged molecules, when an electric field is applied. They allow a wide variety of 

mechanically stable experimental formats such as horizontal / vertical electrophoresis in slab gels or 

electrophoresis in tubes or capillaries. The mechanical stability also facilitates post electrophoretic 

manipulation making further experimentation possible such as blotting, electro-elution or MS 

identification/finger printing of intact proteins or of proteins digested in gel slices. The mobility of 

individual molecules depends on several factors such as net charge, charge/mass ratio, the temperature, 

porosity, molecular shape and viscosity of the matrix by which the molecule gets migrate[1]. Complex 

mixtures can also be separated by this process to very high resolution. In general, negative or positive 

electrical charges are coupled with biomolecules. Charged biomolecules are the moves towards the 

electrode of opposite charge, because of the phenomenon of electrostatic attraction[3]. The DNA is first 

loaded into pre-cast wells in the gel and when placed in an electric field, DNA fragments migrate to the 
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positively charged anode because the phosphate backbone of the RNA or DNA molecule is negatively 

charged[4].  

Preparation of Gel: - 

To prepare gel, agarose powder is mixed with electrophoresis buffer to the desired concentration, and 

heated in a microwave oven to melt it. Ethidium bromide is added to the gel facilitate visualization of 

DNA after electrophoresis. After cooling the solution, it is poured into a casting tray containing a sample 

comb and allowed to solidify at room temperature. After the gel has solidified, the comb is removed, 

taking care not to rip the bottom of the wells. The gel, still in plastic tray, is inserted horizontally into the 

electrophoresis chamber and is covered with buffer. Samples containing DNA mixed with loading buffer 

are then pipetted into the wells. The lid and power leads are placed on the apparatus and a current is 

applied. The current flow can be confirmed by observing bubbles coming off the electrodes. DNA will 

migrate towards the positive electrode, in view of its negative charge[5]. The distance DNA has migrated 

in the gel can be judged by visually monitoring migration of the tracking dyes like bromophenol blue and 

xylene cyanol dyes (Fig 1). 

 

Fig1 

Result: - when a gel is stained with DNA binding dye and after examines the bands that are found shows 

that fragments are separated by their molecular size. 

Conclusion: - By plotting the graph of the molecular weight for different bands of DNA against the 

distance migrated by each band, the exact sizes of DNA fragments can be determined. It is concluded that 

bands of DNA with smaller molecular size move faster than larger molecular size.  
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