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 Agar gel electrophoresis was first described 
by Gordon in  1949 and has been since used 
increasingly for biochemical separations.

 Agarose gel electrophoresis is a method to 
separate DNA or RNA molecule by size.



 Nucleic acid molecules are size separated by 
the aid of an electric field.

 Where negatively charged molecules migrate 
toward anode (positive) pole. 

 The migration flow in determined solely by 
the molecular weight.

 Where small weight molecules migrate faster 
than longer ones.







 Most agarose gels are made with between 

0.7% (good separation or resolution of 

large 5–10kb DNA fragments) and 2% 

(good resolution for small 0.2–1kb 

fragments) agarose dissolved in 
electrophoresis buffer. agarose



 Visualisation: Ethidium Bromide (EtBr) and 
dyes

 The most common dye used to make DNA or 
RNA bands visible for agarose gel 
electrophoresis is ethidium bromide, usually 
abbreviated as EtBr. It fluoresces under UV light 
when intercalated into DNA (or RNA). By 
running DNA through an EtBr-treated gel and 
visualizing it with UV light. EtBr is a known 
mutagen, however, safer alternatives are 
available. 



▪ The most common being: Tris/Acetate/EDTA

(TAE) 

▪ Buffers not only establish an ideal PH but 
provide ions to support conductivity.



 Make a 1% agarose solution in 20ml TAE. 
（0.2g  agarose in 20ml TAE ）

 Carefully bring the solution just to the boil 

to dissolve the agarose. 

 Let the solution cool down to about 60 °C 

at room temperature. Stir or swirl the 
solution while cooling. 



 Add ethidium bromide stock in the gel 

solution for a final concentration of 

0.5 ug/ml. Be very careful when handling 

the concentrated stock.

 Stir the solution to disperse the ethidium 
bromide, then pour it into the gel rack. 

 Insert the comb at one side of the gel, 
about 5-10 mm from the end of the gel. 





 When the gel has cooled down and 
become solid, carefully remove the comb. 
The holes that remain in the gel are the 
wells or slots. 

 Put the gel, together with the rack, into a 
tank with TAE. The gel must be 
completely covered with TAE, with the 
slots at the end electrode that will have 
the negative current. 





 After the gel has been prepared, use a micropipette to inject 
about 3µl of stained DNA (a DNA ladder is also highly 
recommended). Close the lid of the electrophoresis chamber 
and apply current (typically 100 V for 30 minutes). The colored 
dye in the DNA ladder (molecular weight markers) and DNA 
samples acts as a "front wave" that runs faster than the DNA 
itself. When the "front wave" approaches the end of the gel, the 
current is stopped. 

 The DNA is stained with ethidium bromide, and is then visible 

under ultraviolet  light.



 After electrophoresis the gel is illuminated 

with an ultraviolet lamp to view the DNA 

bands. The ethidium bromide fluoresces
reddish-orange in the presence of DNA. 

 photograph it with a digital camera. 



 Although the stained nucleic acid 

fluoresces reddish-orange, images are 
usually shown in black and white.



 Estimation of the size of DNA molecules 
following restriction enzyme digestion e.g. in 
restriction mapping of cloned DNA.

 Analysis of PCR products  e.g. genetic 
fingerprinting.

 Separation of DNA fragment for extraction 
and purification.

 Separation  of restricted genomic DNA prior 
to southern transfer or of RNA prior to 
northern transfer.




