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LECTURE-25 

IMMUNOBLOTTING TECHNIQUES 

A. Definition 

 Immunoblotting is a technique that combines the resolution of proteins by gel electrophoresis to the 

specificity of immunochemical detection 

 This technique use antibodies (or other specific ligand in related techniques) to identify target 

proteins among a number of unrelated protein species. 

 They involve identification of protein target via antigen-antibody specific reactions. 

B. General Principle 

Blotting techniques are generally comprised of four distinct phases: 

1. Electrophoretic separation of protein or of nucleic acid fragments in the sample 

2. Transfer to and immobilization on paper support 

3. Binding of analytical probe (antibodies or DNA) to the target molecule on paper 

4. Visualization of bound probe 

C. Blotting methods 

1. Southern blotting 

2. Western blotting 

3. Northern blotting 

4. ELISA 

1. SOUTHERN BLOTTING 

(Restriction Fragment Length Polymorphism) 

 Used in molecular biology for detection of a specific DNA sequence in DNA samples 

 Named when British Biologist Edwin Southern published it in 1975 

A) Principle 

 Southern blotting founded on hybridization principle. 

 Restriction endonuclease, which is an enzyme, is used to break the DNA into small fragments.  

 These fragments are then separated using electrophoresis. 

 The fragments achieved are then classified according to their size (kDa) 

 Thus, DNA fragments are transferred to the blotting paper where it is incubated with highly 

selective probes. 
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 Probes can be selectively bound with a resolution of 1 in a million and the characteristics to bind to 

the intended target fragments. 

  

Figure 1: Typical southern blotting assembly 

B)  Procedure 

Overall principle can be summarized in following steps: 

a) Extraction and purification of DNA from cells 

 DNA is first separated from target cells following standard methods of genomic DNA extraction 

and then purified. 

b) Restriction Digestion or DNA Fragmentation 

 Restriction endonucleases are used to cut high-molecular-weight DNA strands into smaller 

fragments.  

 One or more restriction enzymes can be used to achieve such fragments. 

c) Separation by Electrophoresis 

 The separation may be done by agarose gel electrophoresis in which the negatively charged DNA 

fragments move towards the positively charged anode, the distance moved depending upon its size. 

d) Depurination 

 Partial depurination is done by the use of dilute HCl which promotes higher efficiency transfer of 

DNA fragments by it breaking down into smaller pieces. 

e) Denaturation 

 DNA is then denatured with a mild alkali such as an alkaline solution of NaOH.  
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 This causes the double stranded DNA to become single-stranded, making them suitable for 

hybridization.  

 DNA is then neutralized with NaCl to prevent re-hybridization before addition of the probe. 

f) Blotting 

 The denatured fragments are then transferred onto a nylon or nitrocellulose filter membrane which 

is done by placing the gel on top of a buffer saturated filter paper, then laying nitrocellulose filter 

membrane on the top of gel.  

 Finally some dry filter papers are placed on top of the membrane.  

 Fragments are pulled towards the nitrocellulose filter membrane by capillary action and result in the 

contact print of the gel. 

g) Baking 

 The nitrocellulose membrane is removed from the blotting stack, and the membrane with single 

stranded DNA bands attached on to it is baked in a vacuum or regular oven at 80 °C for 2-3 hours 

or exposed to ultraviolet radiation to permanently attach the transferred DNA onto the membrane. 

h) Hybridization 

 The membrane is then exposed to a hybridization probe which is a single DNA fragment with a 

specific sequence whose presence in the target DNA is to be determined.  

 The probe DNA is labeled so that it can be detected, usually by incorporating radioactivity or 

tagging the molecule with a fluorescent or chromogenic dye. 

i) Washing of unbound probes 

 After hybridization, the membrane is thoroughly washed with a buffer to remove the probe that is 

bound non-specifically or any unbound probes present. 

j) Autoradiograph 

 The hybridized regions are detected auto radio graphically by placing the nitrocellulose membrane 

in contact with a photographic film which shows the hybridized DNA molecules.  

 The pattern of hybridization is visualized on X-ray film by autoradiography in case of a radioactive 

or fluorescent probe is used or by the development of color on the membrane if a chromogenic 

detection method is used. 

C. Applications of Southern Blot 

 Identifying specific DNA in a DNA sample 

 Preparation of RFLP (Restriction Fragment Length Polymorphism) maps 
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 Detection of mutations, deletions or gene rearrangements in DNA 

 For criminal identification and DNA fingerprinting (VNTR) 

 Detection and identification of trans gene in transgenic individual 

 Mapping of restriction sites 

 For diagnosis of infectious diseases 

 Prognosis of cancer and prenatal diagnosis of genetic diseases 

 Determination of the molecular weight of a restriction fragment and to measure relative amounts in 

different samples. 

 

Figure 2: Steps involved in southern blotting 
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2. NORTHERN BLOTTING 

 Technique developed in1977 or 1979 by James Alcoline, David Kemp & George Stark. 

 Similarity in name with Southern Blotting, but it analyses RNA. 

A. Principle 

The method is based on the principle of hybridization. 

It is the process of forming a double stranded DNA-RNA hybrid molecule between a single stranded 

DNA probe and a single-stranded target RNA. 

There are two important features of hybridization: 

The reactions are specific: the probes will only bind to targets with a complementary sequence. 

The probe can find one molecule of target in a mixture of millions but non complementary molecules. 

 

Figure 3: Steps involved in northern blotting 

B. Procedure 

1. mRNA is extracted and purified from cells. 

2. Separated by gel electrophoresis. 

3. This gel is immersed in depurination buffer for 5-10 minutes and washed with water. 

4. Transferred to aminobenzyloxymethyl filter paper. The transfer of RNA from gel to membrane is 

called blotting 
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5. After transfer, the membrane is baked at 800C. 

6. Labelled DNA probe is added for hybridization to take place 

7. Unbound probe is washed off. 

8. mRNA –DNA hybrid is detected by autoradiograph. 

C.  Applications 

 Detecting a specific mRNA in a sample. 

 Used in the screening of recombinants by detecting the mRNA produced by the transgene. 

 In disease diagnosis. 

 In gene expression studies 
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