


Molecular Diagnostics

The use of molecular biology techniques to expand scientific 
knowledge of the natural history of diseases, identify people who are at 
risk for acquiring specific diseases, and diagnose human diseases at the 
molecular level. 



Molecular Diagnostic 

USE OF :
– Sequence Specific INFORMATION 
in 
– MACROMOLECULES 
for 
– Risk identification 
– Diagnosis 
– Prognosis 
– Prediction of response to therapy 
– Monitoring therapeutic responses 



Characteristics of a Detection System 
A good detection system should have 3 qualities: 

♣ Sensitivity 

♣ Specificity 

♣ Simplicity 

• Sensitivity means that the test must be able to detect very small amounts 
of target even in the presence of other molecules. 

• Specificity: the test yields a positive result for the target molecule only. 

• Simplicity: the test must be able to run efficiently and inexpensively on a 
routine basis. Molecular Diagnostics



Introduction







Immunological Diagnostics Methods 

1. Radioimmunoassay 

2. Enzyme-Linked ImmunoSorbent Assay (ELISA) 

3. Western Blotting 

4. Immunoprecipitation 

5. Immunofluorescence 

6. Flow Cytometry and Fluorescence 

7. Alternatives to Antigen-Antibody Reactions 

8. Immunoelectron Microscopy 











Target antigens and polyclonal versus monoclonal antibodies 

• Polyclonal antibodies are made against and react with multiple antigenic 
sites (epitopes) on a target antigen. 

• Monoclonal antibodies are directed against a particular antigenic site. 
Target antigen with various antigenic determinants (epitopes)1 2 3 4 5 67 

Targets for diagnostic monoclonal antibodies 

• Polypeptide hormones (chorionic gonadotropin, growth hormone) 

• Tumor markers (Prostate-specific antigen) 

• Cytokines (interleukins 1-8) 

• Drug monitoring (cyclosporin) 

• Miscellaneous targets (Vitamin B12) 

• Infectious diseases (Chlamydia, Herpes, Rubella, Hepatitis B, Legionella, 
HIV) 



Macromolecules 
• Peptides/proteins 
• Polysaccharides 
• Polynucleotides /nucleic acids 



Technology of Molecular Diagnostics

DNA Sequence Detection using Polymerase Chain Reaction (PCR)



The Clinical Role
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