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Molecular hybridization and probe labeling
Southern blotting is a molecular biology technique that allows for DNA analysis through the hybridization of a fragment of interest with a radiolabeled probe that is complementary to it. It was invented by Edwin Southern, a British professor of molecular biology. Its principle is as follows:
1- DNA is digested by restriction enzymes.
2- The DNA fragments are placed in the wells of an electrophoresis gel (low concentration agarose gel → 0.6 to 0.8%).
3- The gel is then placed in a horizontal tank containing a buffer solution and two electrodes (+ and -). A migration is then carried out by applying a current.
4- Once the migration has been carried out, the gel (containing the DNA fragments) is soaked in a solution of ethidium bromide (BET).
5- Revealing DNA fragments under UV rays.
6- The DNA is then transferred from the agarose gel onto a nitrocellulose membrane
7. A nitrocellulose membrane sheet is placed on the gel. Pressure is applied to the gel by placing a stack of paper towels and a weight on the membrane and gel, for example. This will allow the DNA contained in the gel to move onto the membrane by capillary action using a saline solution. The DNA will then bind to the membrane.
8- The membrane is then heated in order to allow the denaturation of the double-stranded DNA.
9- The membrane is then brought into contact with a probe specific to the DNA sequence of interest (a DNA fragment complementary to the targeted sequence). The probe is previously labeled so that it can be detected by the incorporation of radioisotopes.
10- After hybridization, the excess probe is removed from the membrane by various washes, and the hybridization is visualized by autoradiography, in the case of a radioactive probe.







Exercise 1
Here is the restriction map of a DNA fragment we call "DNA X". You perform a Southern blot, using the labeled probe sequence. [DNA X is digested by EcoRI; migrated onto a gel; hybridized to a probe ABC and then detected]
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1- Draw the results of the gel electrophoresis.
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2- Draw the results of the autoradiography of the nitrocellulose membrane 
The probe hybridizes completely and partially with the fragments that complement it.
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3- What factors can influence the results of "southern blot"?
-Tm (hybridization temperature or melting temperature).
-Specificity of the probe.
-Presence of inhibitors in the reactions.
-DNA methylation which leads to the removal of restriction sites.





Exercise 2
The DNA of a man, his wife, and their four children was analyzed using Southern blotting to perform a paternity test. The autoradiography results are shown below. Which child is least likely to be the biological offspring of this couple?
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Here, we use a probe that targets a locus or polymorphic region in the human genome (a region whose size varies from one individual to another). Since the human cell is diploid, each individual has two alleles of this locus (and therefore can have two fragments of different sizes in a Southern blot). In this paternity test, we compare the size of the alleles identified in the children to the size of the alleles identified in the parents. We then observe that child 2 is less likely to be the biological offspring of this couple because they do not share any alleles with their father.
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