
Next-Generation Sequencing 
Services in India: Applications 
in Oncology and Rare 
Diseases 

In the rapidly evolving world of healthcare, Next-Generation 

Sequencing (NGS) services in India are revolutionizing how we 

diagnose, understand, and treat complex diseases. Particularly in the 

fields of oncology and rare diseases, NGS has emerged as a 

powerful tool, providing clinicians with deep insights into the genetic 

and molecular basis of disease. As demand for precision medicine 

rises, the growth of molecular biology diagnostics services in 

India is playing a crucial role in making these advanced technologies 

more accessible and impactful. 

What Is Next-Generation Sequencing? 

Next-Generation Sequencing (NGS) refers to a group of advanced 

sequencing technologies that enable rapid and accurate analysis of 

entire genomes or specific gene panels. Unlike traditional sequencing, 

NGS can analyze multiple genes simultaneously, making it highly 
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efficient for detecting mutations, variations, and structural changes in 

DNA. 

In India, the expansion of next-generation DNA sequencing 

services is transforming how labs and healthcare providers approach 

disease diagnosis — especially for cancers and rare genetic conditions. 

Applications in Oncology 

One of the most significant applications of NGS lies in oncology. 

Through detailed genomic profiling, NGS helps identify specific 

mutations in cancer-related genes. This information is critical in 

tailoring personalized treatment plans, selecting targeted therapies, 

and improving patient outcomes. 

Today, many molecular biology labs in India offer NGS panels 

that analyze mutations in genes associated with breast cancer (like 

BRCA1/2), lung cancer (EGFR, ALK), colorectal cancer, and more. 

These tests provide oncologists with a roadmap to understand tumor 

behavior, predict resistance to certain drugs, and monitor disease 

progression with high accuracy. 
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The emergence of genomics-based diagnostics services in India 

is making such cancer-specific panels more accessible, cost-effective, 

and faster — especially in metro cities and leading research hospitals. 

Diagnosing Rare Genetic Disorders 

India has a significant burden of undiagnosed rare diseases, many of 

which are genetic in nature. Traditional testing methods often fail to 

identify the root cause. NGS offers a breakthrough by enabling whole 

exome or genome sequencing to uncover hidden mutations that 

contribute to these conditions. 

Today, several genetic testing laboratories in India are using 

NGS to detect rare disorders like Duchenne Muscular Dystrophy, 

Wilson’s Disease, and Fragile X Syndrome. With just one sample, 

clinicians can screen hundreds of genes, reducing the time and 

emotional burden on patients and families searching for a diagnosis. 

Moreover, the integration of molecular biology diagnostics 

services in India with NGS has led to more efficient newborn 

screening programs, prenatal testing, and carrier screening for 

inherited diseases — paving the way for informed reproductive 

decisions and early interventions. 
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The Broader Impact on Diagnostics 

The influence of NGS extends beyond oncology and rare diseases. 

With rising public health concerns, especially after the COVID-19 

pandemic, the demand for advanced infectious disease testing 

services in India has grown. NGS can help identify novel pathogens, 

track outbreaks, and even study antimicrobial resistance — making it a 

valuable tool in epidemic preparedness. 

Similarly, NGS is now being explored for cardiovascular infections 

diagnostics services in India, helping detect complex genetic 

factors that contribute to heart conditions and infections caused by 

pathogens like Streptococcus or Staphylococcus aureus. 

The Road Ahead 

As the healthcare ecosystem continues to embrace precision medicine, 

the role of molecular biology labs in India will become 

increasingly prominent. The availability of integrated services — 

ranging from routine PCR tests to high-throughput sequencing — has 

positioned India as a promising hub for genomic diagnostics. 

More collaboration between government initiatives, private labs, and 

global biotech companies will further strengthen genomics-based 
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diagnostics services in India, making them accessible to a broader 

population. 

In conclusion, next-generation sequencing services in India are 

not just a technological advancement — they are a lifeline for patients 

battling cancer, rare genetic disorders, and complex infections. With 

continued investment, awareness, and infrastructure development, 

India is poised to become a leader in molecular diagnostics and 

personalized healthcare. 
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