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What is a genome? 
• Collection of all genes contained in the 23 pairs of chromosomes. Each chromosome is made up of tightly 

packed DNA and DNAs are repeating units of nucleotides or bases. Each nucleotide is composed of one of 
four nitrogen-containing nucleobases (cytosine [C], guanine [G], adenine [A] or thymine [T]), a sugar 
called deoxyribose, and a phosphate group. 

• Genome sequencing is a method to determine precisely the order of the four nucleobases in the DNA. This 
method helps us understand human diversity and how prone we are to certain diseases.

Why is it necessary? 
• It will help us understand human diversity better by knowing the differences of nucleotides 

between different individuals. 
• Better understanding of genetic variations which result in health conditions. 

o For ex: This map has already aided discovery of 150 new genes linked to autism.

What is a pangenome? 
• A human genome reference sequence is an accepted representation of the human genome sequence 

that is used by researchers as a standard for comparison to DNA sequences generated in their studies. 
• The first reference genome was sequenced in 2001 which was 92% complete. 
• A pangenome map refers to the representation and analysis of the collective genetic information present 

in the genomes of a particular species or a group of related species. 
• Unlike a reference genome, which represents a single individual or a consensus sequence, a pangenome 

map captures the genetic diversity and variation across multiple individuals or populations. 
• Built using genomes from 47 annonymous individuals mainly from Africa, also from Carribean, 

Americas,Europe. 
• Although the project is a leap forward, genomes from more people from Africa, Indian sub-continent, 

indigenous groups in Oceania etc. are yet to be represented in the pangenome reference map.

Indian Govt. initiatives: 
• IndiGen Genome Project 
• Genome India.
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Context: 
• PM Modi's scheduled visit to the USA in June 

2023.

• India and US discussing possibilities of co-
producing jet engines, long range artillery and 
infantry vehicles under iCET. 

• Only four countries until now produces jet 
engines for planes. 

o This deal therefore could take India's 
aircraft industry to a new level.

Initiative on critical and emerging 
technologies (iCET): 
• Launched by US President and Indian PM 

on the sidelines of Quad summit (in May 
2022). 

• Aimed at elevating and expanding Indo-U.S. 
strategic technology partnership and defense 
industrial cooperation. 

• Under iCET, six focus areas of co-
development and co-production have 
been identified: 

o strengthening innovation ecosystems; 
o defense innovation and technology 

cooperation; 
o resilient semiconductor supply chains; 
o space; 
o STEM (science, technology, 

engineering, and math) talent; 
o next-generation telecom; 

• Launch of INDUS-X scheduled in advance 
of PM Modi's US visit (development under 
iCET).

Use case: 
• Indo-US relations.
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What is ONDC?
• ONDC is modelled after the Unified Payments Interface (UPI) with an idea to change 

the fundamental structure of e-commerce market from platform centric model to an open-
network model. 

• Initiated by the Government of India. 
• Through ONDC, Govt wants to ensure sellers and buyers can transact regardless of the 

platforms. 
• For this to be achieved, companies need to list themselves on ONDC.

More Analysis on Next Slide 
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Challenges with the proposed scheme: 
• Uncertainty with the benefits to be accrued. 
• Most sellers are registered already across platforms. Also price comparisions

across platforms make the e-commerce market very competitive. 
• Most platforms invest to build exclusive on-boarding and listing processes. ONDC 

may cease them to benefit from such investment also affecting the quality. 
• To provide for an efficient and better place for such transactions.
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Why is it necessary? 
• Govt. wants to ensure that a few large e-commerce platform do not dominate the 

market. 
• To avoid high commissions being paid by the sellers. 
• Many platforms promote seller entities in which they have indirect stakes. 
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Context: 
• Dispute between Telangana and Andhra Pradesh 

over the waters of Krishna River.

• Constitutional provision relating to such water 
disputes covered under Article 262. 

• Article 262 empowers the Parliament 
entirely to legislate for adjudication of such 
matters. 

• Inter-State River Water Dispute Act 1956 
was legislated under the provisions of said article. 

• The act provides for creation of tribunals when 
necessary to settle cases. 

• Major Inter-State River Disputes: 
o Ravi and Beas: Punjab, Haryana, Rajasthan 
o Narmada: Madhya Pradesh, Gujarat, 

Maharashtra, Rajasthan 
o Krishna: Maharashtra, Andhra Pradesh, 

Karnataka, Telangana 
o Vamsadhara: Andhra Pradesh & Odisha 
o Cauvery: Kerala, Karnataka, Tamil Nadu and 

Puducherry 
o Godavari: Maharashtra, Andhra Pradesh, 

Karnataka, Madhya Pradesh, Odisha 
o Mahanadi: Chhattisgarh, Odisha 
o Mahadayi: Goa, Maharashtra, Karnataka 

o Periyar: Tamil Nadu, Kerala
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