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• Polymerase Chain Reaction

• Genetic engineering/Recombinant 

• DNA probes

• Blotting technique

Molecular Genetics













Genetic engineering/recombinant 
technology

• Isolate the gene coding for a desired protein from 
microorganisms/higher life & insert them into 
suitable microorganims in such a way that it can be 
expressed in the formation of specific (desired 
)protein

• Protein produced in large quantities at reasonable 
cost

• DNA cleaved by enzymes called restriction 
endonucleases



contd

• Desired DNA fragments are covalently bound 
to vectors-plasmids /temperate 
bacteriophages

• The recombinant DNA molecule sealed by a 
ligase & introduced into a bacterial host E.coli 
or yeast.



Applications of genetic engineering

• Production of vaccines

• Production of antigens in diagnostic kits

• Production of proteins used in therapy.

• Transgenic animals

• Gene therapy



DNA Probe

• Definition: “ short sequence of nucleotide 
bases that will bind to specific regions of a 
target sequence of nucleotides”

• Biotinylated or radio labelled or fluorescent 
labelled piece of ss DNA or RNA for detection 
of homologous nucleotide  by hybridisation
method



Size of the probe

• Size of a nuleotide- 14-40 bases; average-20 
bases needde for a probe

• Short probes – Hybridisation is faster-minutes, 
Limited specificity-non-specific hybridisations
Difficult to label
• Long probes-Reaction  time longer- hours
More stable at high temperatures and low salt 
concentrations



Probe Labels

• The label has to be attached or incorporated to the 
nucleic acid probe

• Radio labels- radio active istopes 32P, 36S, 125I, 3H-
More sensitive

• Non-radio active labels-biotin, enzymes

• Chemiluminescence- chemicals that can emit light

• Fluorescence- chemicals that can fluoresce under UV 
light

• Antibodies- Antigenic group is attached and detected 
by using monoclonal antibodies  



BLOTTING TECHNIQUES

































APPLICATIONS OF PCR IN DIAGNOSIS OF 
INFECTIOUS DISEASES

• Bacterial-

Mycobacterial tuberculosis,Legionella, 
Chlamydia

• Viruses

CMV, HSV,HBV,HIV

• Fungi

Candida,Cryptococcus


