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Why isin news? The Genome India project, aimed at creating a genetic map of the country

The government’s Genome Indiainitiative on February 27 announced the successful sequencing of 10,000 whole
genomes of healthy persons from across the country, creating a genetic map of the population.

Researchers from 20 science institutes across the country helped in collecting the blood samples, sequencing the
genome, devel oping a methodol ogy, and storing the data.

With each sequence requiring 80 GB storage space, the huge dataset of 8 petabytes will be stored at the Indian
Biological Data Centre in Faridabad. This dataset will be made availableto resear chers as“digital public good.”

The data can be utilised to develop new diagnostics, tar geted ther apies, identify new rar e diseases, and cure
existing ones.

About the project:

The Genome India project was approved by the government in 2020 with the aim of creating a comprehensive
catalogue of genetic variations found in the Indian population.

GIP draws inspiration from the success of the international Human Genome Project, which decoded the entire
human genome between 1990 and 2003.

A map of genetic diversity isessential for understanding the history of our evolution, discovering the genetic
basisfor various diseases, and creating therapies of the future.

This cannot be done using data available in existing international databases, as Indian genomes are likely to be
different from that of other populations.
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Researchers who analysed 5,750 of the genome sequences have already identified 135 million genetic variants
found in India.

This map will also create a unique resource. This is because our population of 1.4 billion consists of more than
4,600 distinct groups.

With endogamy — marrying within the same community — common in India, the various groups have maintained
their distinct genetic makeup. This can help compare and contrast the impact of genetic variations on physical
health.

Union Science minister Dr Jitendra Singh described India as the “lar gest genetic lab in theworld.”
Objectives:
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To compr ehend the genetic variations and disease-causing mutations prevalent in the Indian population.
To facilitate the development of personalized drugs and therapiestailored to the genetic makeup of individuals.

Genome sequencing:

Genome sequencing is the process of determining the DNA sequence of an organism's genome.
A genomeisacomplete set of DNA that contains all of the genes of an organism.
Genome sequencing involves figuring out the order of bases in an organism'’s entire genome.

It is supported by automated DNA sequencing methods and computer softwar e to assemble the massive
sequence data.

How isit Sequenced?

The human genome is essentially a biological instruction manual that we inherit from our parents.

It isatome written with just four letters, A, C, G and T — the four bases that come together to create everyone's
unique genetic makeup. There are around 3 billion pairs of basesin the complete human genome.

This contains all the information needed to create your physical form and maintain it throughout life.

From your height, colour of the eyes, the genetic diseases you get or those you are at a higher risk for, everything is
determined by the genetic makeup.

To sequence the genome, researchers first extract the information from the blood.

With a complete sequence of 3 billion pairs being extremely hard to handle, scientists cut it up into small pieces and
tag them — like you would when you disassemble furniture.

The A, C, G, T code of these smaller chunks are written down by a DNA sequencer and then the complete sequence
is put together.
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The Whole Genome Sequencing (WGS) Process

WGS is a laboratory procedure that determines the order of bases in the genome of an
organism in one process. WGS provides a very precise DNA fingerprint that can help
link cases to one another allowing an outbreak to be detected and solved sooner.
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Applications:

Biotechnology: Genetic data can fuel advancements in biotechnology, enabling the devel opment of novel
treatments and technologies.

Agriculture: Understanding genetic variations can aid in crop improvement and agricultural practices suited to
diverse Indian environments.

Healthcar e: Personalized medicine and diagnostics based on genetic predispositions can revolutionize healthcare
delivery, improving treatment efficacy and patient outcomes.

Uses of studying the genetic makeup of the country:

It can help identify the genetic basis or genetic risk factorsfor various diseases.
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It can help in targeted treatments, especialy for rare diseases that usually arise from genetic anomalies. For
exampl e the under-development mRNA vaccine to prevent relapse of pancreatic cancer, which is based on a genetic
mutation that allowed a small group of pancreatic cancer patients beat the odds. The mutation allowed their
immune system to identify the cancer cells and attack them.

It can adso help in identifying resistance-indicating variants — for example, genes that might make certain
medicines or anaesthetics ineffective in certain populations. An example from Indiais a set of a Vaishya
community from South India, who lack the gene for properly processing common anaesthetics. For this group, use
of such anaesthetics can result in death.

Earlier projectsregarding genome mapping:

Genome I ndia Project: It was spearheaded by Centre for Brain Research. It aimsto build agrid of Indian
reference genome to understand the type and nature of diseases and traits that comprise the diverse Indian
population.

International HapMap Project: It isa partnership of scientists and funding agencies from Canada, China, Japan,
Nigeria, the United Kingdom and the United States. The goal isto determine the common patterns of DNA
sequence variation in the human genome and to make this information freely available in the public domain.

1000 Genomes Project: It began in 2008 and created a catalogue of common human genetic variation, using
openly consented samples from people who declared themselves to be healthy.

The Inter national Genome Sample Resour ce (IGSR) maintains and shares the human genetic variation resources
built by the 1000 Genomes Project.

Future I mplications:

Insight into Population Diversity: The project aims to provide deeper insights into India’ s genetic diversity,
facilitating improved diagnostic methods and medical counselling.

Per sonalized M edicine: Identifying genetic predispositions to diseases and devel oping personalized drugs are
envisioned outcomes, enhancing healthcare interventions.

Biobank Establishment: A biobank housing 20,000 blood samples, located at the Centre for Brain Research, I1Sc,
supports genome sequencing efforts.

Data Archiving: Data archiving at the Indian Biological Data Centre (IBDC), set up by the DBT at the Regional
Centre for Biotechnology (RCB), Faridabad, underscores the project’s commitment to transparency and
collaboration.
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