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 Mapping the Indian genome

Writer - Seema Chishti  (Editor)

"The government has cleared an ambitious project to map India’s genetic diversity. What will the project seek 

to determine, why is the information important, and what are the various challenges ahead?"

	 Last Week, The Indian Express reported that the government has cleared an ambitious gene-mapping project 

that is being described by those involved as the “first scratching of the surface of the vast genetic diversity of India”. A 

look at the objectives, scale and the diversity of the project, which will be significant not only in India but worldwide:

What is a genome?

	 Every organism’s genetic code is contained in its Deoxyribose Nucleic Acid (DNA), the building blocks of life. 

The discovery that DNA is structured as a “double helix” by James Watson and Francis Crick in 1953, for which they 

won a Nobel Prize in 1962, was the spark in the long, continuing quest for understanding how genes dictate life, its 

traits, and what causes diseases.

	 A genome, simply put, is all the genetic matter in an organism. It is defined as “an organism’s complete 

set of DNA, including all of its genes. Each genome contains all of the information needed to build and maintain 

that organism. In humans, a copy of the entire genome — more than 3 billion DNA base pairs — is contained in 

all cells that have a nucleus”.

Hasn’t the human genome been mapped before?

	 The Human Genome Project (HGP) was an international programme that led to the decoding of the entire hu-

man genome. It has been described as “one of the great feats of exploration in history. Rather than an outward explora-

tion of the planet or the cosmos, the HGP was an inward voyage of discovery led by an international team of researchers 

looking to sequence and map all of the genes — together known as the genome — of members of our species”.

	 Beginning on October 1, 1990 and completed in April 2003, the HGP gave us the ability, for the first time, to 

read nature’s complete genetic blueprint for building a human being.

What then is the ‘Genome India’ Project?

	 This is being spearheaded by the Centre for Brain Research at Bengaluru-based Indian Institute of Science as 

the nodal point of about 20 institutions, each doing its bit in collecting samples, doing the computations, and then the 

research. Its aim is to ultimately build a grid of the Indian “reference genome”, to understand fully the type and nature 

of diseases and traits that comprise the diverse Indian population. For example, if the Northeast sees a tendency towards 

a specific disease, interventions can be made in the region, assisting public health, which make it easier to battle 

the illness.
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	 The other institutes involved are: AIIMS Jodhpur; Centre for Cellular and Molecular Biology, Hyderabad; 

Centre for DNA Fingerprinting and Diagnostics; Institute of Genomics and Integrative Biology; Gujarat Biotechnol-

ogy Research Centre; IIIT Allahabad; IISER (Pune); IIT Madras; IIT Delhi; IIT Jodhpur; Institute of Bioresources And 

Sustainable Development; Institute of Life Sciences; Mizoram University; National Centre for Biological Sciences; Na-

tional Institute of Biomedical Genomics; National Institute of Mental Health and Neurosciences; Rajiv Gandhi Centre 

for Biotechnology; and Sher-e-Kashmir Institute of Medical Sciences.

So, what will the project broadly do?

	 The mega project hopes to form a grid after collecting 10,000 samples in the first phase from across India, to 

arrive at a representative Indian genome. This has been found necessary as over 95% of the genome samples available, 

which are the basis of new, cutting-edge research in medicine and pharmacology, use the white, Caucasian genome as 

the base. Most genomes have been sourced from urban middle-class persons and are not really seen as representative. 

The Indian project will aim to vastly add to the available information on the human species and advance the cause, both 

because of the scale of the Indian population and the diversity here.

Who is an Indian?

	 The Indian subcontinent has been the site of huge migrations. Scientists associated with the project recognise 

that while the first migrations were from Africa, later too there were periodic migrations by various populations, making 

this a very special case of almost all races and types intermingling genetically. This can be seen as “horizontal diversity”. 

Moreover, later, there has been endogamy or inter-marriage practised among distinct groups, resulting in some diseases 

passed on strictly within some groups and some other traits inherited by just some groups. This is what scientists term 

“vertical diversity”.

	 Studying and understanding both diversities would provide the bedrock of personalised healthcare for a very 

large group of persons on the planet.

What are the challenges involved?

MEDICAL ETHICS: In a project that aims only to create a database of genetic information, gene modification is not 

among the stated objectives. It is important to note, however, that this has been a very fraught subject globally. The lure 

to “intervene” may be much more if this kind of knowledge is available, without one being fully aware of the attendant 

risks. The risk of doctors privately running away with the idea of fixing genetic issues came to light most recently after 

a Shenzen-based scientist, who helped create the world’s first gene-edited babies, was sentenced to three years in prison. 

He Jiankui stunned the world when he announced in 2018 that twin girls had been born with modified DNA to make 

them HIV-resistant. He claimed he had managed that using the gene-editing tool CRISPR-Cas9 before their birth.

DATA & STORAGE: After collection of the sample, anonymity of the data and questions of its possible use and misuse 

would need to be addressed. Keeping the data on a cloud is fraught with problems and would raise questions of owner-

ship of the data. India is yet to pass a Data Privacy Bill with adequate safeguards. Launching a Genome India Project 

before the privacy question is settled could give rise to another set of problems.

SOCIAL ISSUES: The question of heredity and racial purity has obsessed civilisations, and more scientific studies of 

genes and classifying them could reinforce stereotypes and allow for politics and history to acquire a racial twist.

	 In India a lot of politics is now on the lines of who are “indigenous” people and who are not. A Genome India 

Project could add a genetic dimension to the cauldron.

	 “Selective breeding” has been controversial since time immemorial, and well before the DNA was discovered. 

But eugenics acquired a dangerous context with the Nazis deliberating on the theme at length and its mention came up 

in the Nuremberg trials. Post World War-2, it has been a very touchy issue.
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Expected Questions (Prelims Exams)

Q.	 consider the following statements in context of 'Genome India Project':

1. 	 It will be mapping the sequences of all genes found in human DNA.

2.   In this project, genes and genetic variations will be identified for common diseases.

3. 	 Most genomes are derived from rural middle class individuals.

	 Which of the above statements is / are correct?

	 (a)	 Only 1		 (b)	 1 and 2

	 (c)	 Only 3	 (d)	 1 and 3

Expected Questions (Mains Exams)

	 Government of India has approved the Human Genome Project under consideration 

for many years. Discuss the possibilities and challenges of the Human Genome Project 

with example.            		  (250 words)		

Note: Answer of Prelims Expected Question given on 7 Feb., is 1 (c)

Note: - The question of the main examination given for practice is designed keeping in mind the 
upcoming UPSC main examination. Therefore, to get an answer to this question, you can take  

the help of this source as well as other sources related to this topic.


