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INTRODUCTION
Effective care given to the patient by a healthcare 
practitioner depends upon accurate ‘diagnosis’ and 
‘treatment’ of the ailment. The first line laboratory 
diagnostic applications like gram staining, hematoxylin 
and eosin staining, complete blood count, and other 
biochemical tests have been available for decades. 
However, they have significant limitations. Molecular 
diagnostics has offered a dynamic transformation to 
the field of diagnostics. It is a branch which provides 
a set of techniques to analyze biological markers in 
the genetic code (genome) and protein expressed by 
the genes (proteome). Its role in human diseases widely 
tags in mutation and pathogen detection. Continuous 
availability of new methods and new applications has 
helped molecular diagnostics to be the most rapidly 
growing field in the laboratory medicine. 

With ground breaking developments in molecular 
biology, we are trying to understand the ways in which 
diseases develop in an individual. Moreover, it also 
provides us an idea of disease resistance, immunity, 
and specific therapy to the patient. Molecular 
diagnostics is widely being used in hospitals, reference 
laboratories, and blood banks. The major technologies 
involved are polymerase chain reaction (PCR), blotting 
techniques, fluorescent in situ hybridization (FISH), 
microarray, and mass spectrometry amongst others. 
These tests are extensively being used in clinical 
applications including infectious diseases, genetic 
disease screening, pharmacogenomics, oncology and 
human leukocyte antigen typing1.

PCR is the most commonly used technique in major 
laboratories. It has revolutionized the field of scientific 
research and medicine. Approximately more than twelve 
modified types of PCR are now available with

significant advantages over one another. It is playing 
an emerging role in infectious diseases like tuberculosis, 
HIV, hepatitis etc. Though the diagnosis of infectious 
agent can be done through traditional lab tests but PCR 
remains an exquisite choice as it is a more rapid, 
sensitive, and specific technique. Similarly, it has also 
gained importance in the field of histopathology 
particularly to understand the biology of lymphomas 
and leukaemia. Translocations in aggressive tumours 
like sarcomas are now being identified through RT-
PCR. DNA profiling is also being utilized in forensic 
sciences, genetic, and paternity testing2.

FISH technique has extended the field of cytogenetics, 
being more rapid and accurate as compared to the 
conventional method of karyotype analysis. It has 
become a vital tool in oncology to detect molecular
markers and translocations in various cancers including 
leukaemia, breast carcinoma, prostate cancer, 
cholangiocarcinoma, and melanoma. However, 
literature shows that developing countries have limited 
use of FISH which might be due to lack of knowledge 
or unavailability of the technique3. Microarray is 
another upcoming technique which is not yet routinely 
used in diagnostics due to its cost and because it also 
requires skillful hands to work. But, it promises to be 
as reliable and sensitive as other molecular diagnostic 
facilities.

Other than the medical field, molecular techniques are 
also being utilized in agricultural and industrial 
applications. Moreover, research in gene therapy is 
ongoing and in the limelight. Approximately 19,000 
to 20,000 protein coding genes are estimated to be 
present in a human genome4. In this era of personalized 
medicine, it is expected that complete human genome 
will be recognized soon through varieties of molecular 
techniques. Development and new insights in the field 
of molecular biology has provided a paradigm shift 
from routine diagnostic tests to the advancement in 
diagnosis and treatment of a number of diverse diseases.
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CONCLUSION
Hence, we conclude that knowledge about molecular 
biology and diagnostics has become imperative for 
every medical practitioner. In this period of modern 
medicine, medical students as well should obtain 
awareness of molecular diagnostics. Moreover, focus 
should be on including molecular diagnostics in the 
medical curriculum.
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