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1. Nobel Prize in Physiology or Medicine 
2026: Optogenetics 
Source: The Hindu​
 GS: GS-3 — Science & Technology | Biotechnology | Neuroscience 

Context: Karl Deisseroth (USA), Peter Hegemann (Germany) and Georg Nagel (Germany) 
received the 2026 Nobel Prize in Physiology or Medicine for discoveries that enabled scientists 
to control nerve-cell activity using light. 

1. What Was the Nobel-Winning Discovery? 

1.​ Hegemann studied the green alga Chlamydomonas and investigated how it detects 
light. 

2.​ Hegemann and Nagel identified and characterised channelrhodopsins, light-sensitive 
proteins found in microorganisms. 



3.​ Channelrhodopsin-2 (ChR2) acts as a light-gated ion channel: light causes it to open 
and allows ions to pass through the cell membrane. 

4.​ Deisseroth demonstrated that these proteins could be introduced into neurons, making 
their electrical activity controllable with light. 

2. What Are Light-Gated Ion Channels? 

1.​ Ion channels are membrane proteins that regulate the movement of electrically charged 
ions across cells. 

2.​ Light-gated ion channels are channels whose opening is triggered by light. 
3.​ When introduced into a neuron, they can change the neuron’s electrical state and 

therefore control whether it becomes active. 
4.​ They effectively work as biological switches controlled by light. 

3. What Is Optogenetics? 

Optogenetics = Genetic modification + Light 

1.​ A specific gene coding for a light-sensitive protein is introduced into selected neurons. 
2.​ The neurons produce the light-sensitive protein. 
3.​ Light is then delivered to those neurons to control their activity. 
4.​ This allows scientists to manipulate specific neural circuits with very high precision, 

rather than affecting large areas of the brain. 

4. Why Is It a Major Scientific Breakthrough? 

1.​ Brain mapping: Helps identify which neural circuits control movement, memory, pain, 
reward and behaviour. 

2.​ Cause-and-effect: Scientists can activate or inhibit a particular circuit and directly 
observe its effect on behaviour. 

3.​ Speed: Light can control neurons on a millisecond timescale, matching the rapid 
functioning of the nervous system. 

4.​ Disease research: Provides a powerful tool for studying abnormal neural circuits 
involved in neurological and psychiatric disorders. 

5. Medical Potential 

1.​ Retinitis pigmentosa: Optogenetic approaches are being investigated to restore light 
sensitivity in certain forms of inherited retinal degeneration. 

2.​ Neurological disorders: The technique helps identify and understand dysfunctional 
neural circuits. 

3.​ Targeted treatment: It could eventually enable highly specific manipulation of diseased 
neural circuits. 



4.​ Limitation: Most therapeutic applications remain experimental because safe gene 
delivery, precise light delivery and long-term safety need to be established. 

 

2. House Privileges vs Free Speech: 
Supreme Court Examines the 
Constitutional Balance 
Source: The Hindu​
 GS: GS-2 — Indian Polity & Constitution | Parliament | Fundamental Rights | Judiciary 

Context: A seven-judge Constitution Bench of the Supreme Court is examining whether 
legislative privileges can override fundamental rights when Parliament or State Legislatures take 
action against citizens, journalists or legislators for an alleged breach of privilege. 

1. Constitutional Framework 

1.​ Article 105: Privileges and immunities of Parliament and its members. 
2.​ Article 194: Corresponding privileges and immunities of State Legislatures and their 

members. 
3.​ Article 19(1)(a): Guarantees freedom of speech and expression, including press 

freedom. 
4.​ Article 21: Protects life and personal liberty and requires fairness in State action. 



5.​ Core issue: Whether legislative privilege can restrict fundamental rights when its 
exercise results in detention, punishment or other coercive action. 

2. Why Is the Issue Important? 

1.​ Purpose of privilege: Legislative privileges exist to ensure the independent and 
effective functioning of the House, not to protect individual members from legitimate 
criticism. 

2.​ Press freedom: Journalists may face privilege proceedings for reports or publications 
considered to affect the dignity or functioning of the legislature. 

3.​ Personal liberty: Privilege proceedings can, in certain circumstances, result in detention 
or imprisonment, directly affecting Article 21. 

4.​ Constitutional balance: The case involves balancing legislative autonomy with 
freedom of speech, personal liberty and due process. 

3. Important Supreme Court Precedents 

1.​ M.S.M. Sharma v. Sri Krishna Sinha (1959): The Searchlight case recognised the 
power of the legislature to exercise privilege in relation to publication of proceedings. 

2.​ Special Reference No. 1 of 1964: The Keshav Singh case examined the conflict 
between legislative privilege and judicial authority, establishing that legislative privilege is 
not completely beyond constitutional scrutiny. 

3.​ P.V. Narasimha Rao v. State (1998): The Court had recognised limited immunity for 
legislators in relation to parliamentary speech or votes. 

4.​ Sita Soren v. Union of India (2024): The Supreme Court overruled the earlier position 
on bribery immunity and held that legislators cannot claim constitutional immunity from 
prosecution for bribery connected with their legislative functions. 

4. What Are the Petitioners Arguing? 

1.​ Free speech: Honest and courageous reporting is essential for parliamentary 
democracy. 

2.​ Article 21 protection: Any detention or imprisonment through privilege proceedings 
affects personal liberty and must satisfy constitutional standards. 

3.​ Natural justice: A person facing coercive privilege action should have procedural 
safeguards and a meaningful opportunity to defend themselves. 

4.​ Limited scope: Privilege should protect the functioning of the legislature, not the 
reputation of a government or individual political leader. 

5.​ Judicial review: Courts should be able to examine whether privilege has been 
exercised constitutionally and for a legitimate legislative purpose. 

5. Core Constitutional Question 



1.​ Legislative privilege: Protects the dignity, autonomy and effective functioning of the 
legislature. 

2.​ Fundamental rights: Protect speech, liberty, equality and procedural fairness. 
3.​ The balance: Legislative privilege cannot automatically become superior to every 

fundamental right merely because the legislature invokes it. 
4.​ Judicial role: The Supreme Court may clarify the extent to which courts can review 

privilege-based action affecting individual rights. 

 



 



 



3. India–Switzerland Relations: Expanding 
from Economic Ties to Strategic 
Partnership 
Source: The Hindu​
 GS: GS-2 — International Relations | GS-3 — Trade, Investment, Defence, Nuclear Energy & 
Technology 

Context: Swiss President Guy Parmelin’s 2026 visit to India has strengthened bilateral 
cooperation in trade, investment, defence, nuclear energy, technology, infrastructure and 
human mobility, indicating a shift from a predominantly economic relationship towards a 
broader strategic partnership. 

1. India–Switzerland: Foundation of the Relationship 

1.​ Diplomatic relations: India and Switzerland established formal relations through the 
Treaty of Friendship, 1948. 

2.​ Common ground: Both support democracy, rule of law, multilateralism and peaceful 
resolution of disputes, although their foreign-policy traditions differ: India follows 
strategic autonomy, while Switzerland maintains neutrality. 

3.​ Traditional cooperation: The relationship has developed around trade, investment, 
science and technology, education, research, pharmaceuticals, finance and 
infrastructure. 

4.​ Strategic relevance: Switzerland provides India access to European capital, 
advanced technology and specialised industrial expertise, while India offers 
Switzerland a large and growing market. 

2. Economic Relationship: Trade + Investment 

1.​ Bilateral trade: India–Switzerland trade was about US$23.3 billion in FY 2024–25, with 
Switzerland recording a significant trade surplus. 

2.​ India’s exports: Pharmaceuticals, chemicals, textiles, agricultural products, engineering 
goods, electrical equipment, precious stones and jewellery. 

3.​ India’s imports: Gold and precious metals, pharmaceuticals, chemicals, machinery, 
precision instruments and Swiss watches. 

4.​ Swiss investment: Swiss companies have invested substantially in India, particularly in 
pharmaceuticals, biotechnology, precision engineering, finance, food processing 
and clean technology. 

5.​ Economic complementarity: India provides market size, manufacturing capacity 
and skilled manpower, while Switzerland contributes capital, technology, precision 
manufacturing and research capabilities. 



3. Trade and Economic Partnership Agreement 

1.​ TEPA: The Trade and Economic Partnership Agreement was signed between India 
and the European Free Trade Association (EFTA), comprising Switzerland, Norway, 
Iceland and Liechtenstein. 

2.​ Implementation: Signed in March 2024 and entered into force on 1 October 2025. 
3.​ Market access: EFTA countries offered concessions on 92.2% of tariff lines, covering 

99.6% of India’s exports. 
4.​ Investment commitment: EFTA countries committed to an ambition of US$100 billion 

investment in India over 15 years, linked to the creation of 1 million direct jobs. 
5.​ Indian interests protected: Sensitive sectors such as dairy, soya and coal were 

protected, while opportunities were created for Indian pharmaceuticals, textiles, 
engineering goods, processed food and agricultural products. 

4. New Areas of Cooperation in 2026 

1.​ Defence: India and Switzerland are exploring greater defence-industrial cooperation, 
military exchanges, training and joint production/development, supporting India’s 
defence-indigenisation objective. 

2.​ Nuclear energy: Cooperation is being strengthened in civil nuclear energy, relevant to 
India’s long-term clean-energy and energy-security requirements. 

3.​ Technology: Cooperation is expanding into Artificial Intelligence, health technology, 
clean energy and space, linking Swiss research capabilities with India’s growing 
technology ecosystem. 

4.​ Infrastructure: Swiss expertise in precision engineering, tunnelling, transport and 
urban infrastructure can support India’s large infrastructure programme. 

5.​ Investment ecosystem: Discussions on investment protection and 
intellectual-property protection aim to create greater certainty for businesses and 
encourage technology-intensive investment. 

5. Mobility, Skills and Human Capital 

1.​ Migration and Mobility Partnership: Facilitates legal mobility while addressing 
irregular migration, trafficking and readmission. 

2.​ Young Professionals: A dedicated agreement provides opportunities for young 
professionals to gain work and professional experience in the other country. 

3.​ Talent mobility: Easier movement of professionals, researchers, students and 
entrepreneurs can strengthen knowledge transfer and innovation. 

4.​ Strategic value: Human mobility complements trade and investment by creating 
people-to-people and institutional linkages, rather than limiting the relationship to 
commercial transactions. 

6. Significance for India 



1.​ Technology transfer: Swiss expertise can support India in precision engineering, 
pharmaceuticals, advanced manufacturing, AI and clean technologies. 

2.​ Investment and employment: TEPA’s investment ambition can strengthen 
manufacturing and generate employment through new production facilities and supply 
chains. 

3.​ European market access: Switzerland and the wider EFTA framework provide Indian 
businesses with improved access to high-value European markets. 

4.​ Energy security: Nuclear and clean-energy cooperation can contribute to India’s 
objective of expanding reliable low-carbon energy. 

5.​ Strategic diversification: Defence, technology and nuclear cooperation reduce 
dependence on purely commercial ties and deepen India’s engagement with 
technologically advanced European partners. 

 



 

4. Gujarat’s Water-Governance Model: 
From Scarcity to a Global Model 
Source: The Indian Express​
 GS: GS-2 — Governance, Local Government | GS-3 — Water Resources, Environment, 
Climate Change 

Context: At the 9th India International Water Week, held in New Delhi on climate-resilient 
water management, India’s water-governance journey was discussed through a new case 
study, “From Gujarat to India: Water Lessons for the World.” The case study traces reforms 
from Gujarat (2001–14) to national programmes and their relevance for the Global South.  

1. Water Challenges Faced by Gujarat 

1.​ Water scarcity: Large parts of Gujarat, particularly Saurashtra, Kutch and North 
Gujarat, face arid/semi-arid conditions and irregular rainfall. 

2.​ Groundwater stress: Heavy dependence on groundwater contributed to declining water 
tables and, in coastal areas, salinity intrusion. 

3.​ Drought vulnerability: Recurring droughts created problems for drinking water, 
agriculture and rural livelihoods. 

4.​ Regional imbalance: Water availability was unevenly distributed, creating a gap 
between water availability and demand. 



5.​ Governance gap: The challenge was not only lack of water infrastructure but also the 
need for institutions capable of managing water sustainably. 

2. Gujarat’s Response: How the Model Emerged 

1.​ Infrastructure: Expansion of reservoirs, canals, pipelines, check dams and 
groundwater-recharge structures. 

2.​ Narmada network: Large-scale water-transfer infrastructure helped supply water to 
water-deficit regions. 

3.​ WASMO: Water and Sanitation Management Organisation, established in 2002, 
promoted decentralised and community-managed rural water supply. 

4.​ Pani Samitis: Village-level institutions involved communities in planning, 
implementation, operation and maintenance. 

5.​ Integrated governance: Water supply was combined with conservation, recharge, 
local planning and community participation. 

3. Why Gujarat Became a Model 

1.​ Governance + infrastructure: Demonstrated that water security cannot depend on 
physical infrastructure alone. 

2.​ 4 Ps: Political leadership, public financing, partnerships and people’s participation 
became the central governance principles. 

3.​ Community ownership: Local institutions made beneficiaries active participants in 
managing water systems. 

4.​ Scalability: Gujarat’s experience provided lessons that could subsequently be 
incorporated into national programmes. 

5.​ Core lesson: Manage the water resource and the water service together; a tap or 
canal is sustainable only when the underlying water source is secure.  

4. From Gujarat to India and the Global South 

1.​ National scaling: Lessons from Gujarat were reflected in programmes such as Jal 
Jeevan Mission, Jal Shakti Abhiyan, Namami Gange, Atal Bhujal Yojana and Per 
Drop More Crop. 

2.​ Scale: Jal Jeevan Mission demonstrates India’s ability to take water governance from 
local/community-level initiatives to nationwide implementation. 

3.​ Global relevance: Countries in the Global South face similar pressures from water 
scarcity, climate extremes, urbanisation and rising demand. 

4.​ International lesson: India can share governance principles, community 
institutions, financing approaches and technology, rather than exporting a rigid 
scheme. 

5.​ SDG 6: The experience is relevant to Sustainable Development Goal 6, particularly 
universal access to safe water and sustainable water-resource management.  



 

5. Bihar’s New Social-Media-Based 
Grievance Response System 



GS: GS-2 — Governance | E-Governance | Citizen-Centric Administration 

Context: Bihar already has the Sahyog Real-Time Monitoring System (RTMS) for formal 
grievance registration and monitoring. The new initiative adds a Quick Response mechanism 
through X, allowing citizens to tag @BiharCMQRT for faster attention to complaints. 

1. Existing System: Sahyog RTMS 

1.​ Sahyog RTMS: Bihar’s centralised digital platform for registering and monitoring public 
grievances. 

2.​ Basic function: Citizens register a complaint online and receive a unique grievance 
number to track it. 

3.​ Administrative workflow: Complaints are forwarded to the concerned department or 
authority for disposal. 

4.​ Monitoring: The system provides status tracking, reminders and escalation for 
pending complaints.  

5.​ Objective: Ensure time-bound, transparent and accountable grievance redressal 
rather than leaving complaints to conventional administrative channels.  

2. What Is the New Addition? 

1.​ X-based access: Citizens can tag @BiharCMQRT on X to bring a grievance directly to 
the attention of the Chief Minister’s Office. 

2.​ Quick Response Team: A dedicated team is intended to examine such tagged 
complaints and initiate administrative action. 

3.​ 24-hour response mechanism: The initiative envisages a Quick Response System 
functioning around the clock, as highlighted in the announcement. 

4.​ Different from RTMS: RTMS is the formal grievance-registration and monitoring 
platform; the X mechanism provides an additional rapid-access channel. 

5.​ Purpose: The new layer is intended particularly to ensure that issues receiving 
immediate public attention are noticed and acted upon quickly. 

3. Why Is It Significant? 

1.​ Faster access: Citizens can directly bring urgent issues to administrative attention 
through a widely used digital platform. 

2.​ Responsive governance: It reduces the distance between citizen complaint and 
administrative response. 

3.​ Accountability: Publicly visible complaints can create greater pressure for timely 
administrative action. 

4.​ Digital-era governance: It represents a shift from merely digitising grievance 
registration to using real-time digital communication for responsive 
administration. 



5.​ Citizen-centric administration: The approach strengthens the principles of 
accessibility, responsiveness, transparency and accountability in governance. 

 



6. Suspected Pneumonic Plague Case in 
Siberia Raises Biosecurity Concerns 
Source: Associated Press​
 GS: GS-3 — Science & Technology | Public Health | Biosecurity 

Context: A worker at Russia’s Irkutsk Anti-Plague Research Institute died from pneumonia of 
unknown cause, prompting quarantine and contact monitoring. Unconfirmed reports raised 
concern about pneumonic plague, a severe Yersinia pestis infection of the lungs that can 
spread between people through respiratory particles. The case remains unconfirmed, but it 
highlights concerns over laboratory safety and infectious-disease containment. 

1. Pneumonic Plague: Key Facts 

1.​ Caused by the bacterium Yersinia pestis. 
2.​ Affects the lungs and can cause severe pneumonia. 
3.​ Can spread person-to-person through respiratory particles. 
4.​ Can become rapidly fatal without early treatment. 
5.​ Antibiotics are effective when treatment begins promptly. 

2. Why Has It Raised Concern? 

1.​ Human-to-human transmission makes pneumonic plague potentially more 
transmissible than other forms of plague. 

2.​ The suspected case involves a worker at a specialised anti-plague research facility, 
raising laboratory-biosafety concerns. 

3.​ Quarantine and contact monitoring help prevent possible secondary transmission. 
4.​ The incident highlights the need for strict laboratory containment and disease 

surveillance. 
5.​ Since plague is not confirmed, distinguishing verified evidence from speculation is 

essential for responsible public-health communication. 

 





7. Student Protests in France: Education Grievances and Democratic 
Participation 

Source: The Hindu​
 GS: GS-2 — Governance, Democracy, Education, Rights | GS-1 — Society 

Context: France’s recent student protests began over teacher shortages, overcrowded 
classrooms and inadequate school facilities, but have evolved into a wider debate on how 
democratic governments respond to young citizens’ grievances. The protests therefore provide 
a useful case study of the relationship between student mobilisation and democracy.  

1. Why Students Protest 

1.​ Immediate grievances: shortage of teachers, overcrowded classrooms, inadequate 
infrastructure and stressful school schedules. 

2.​ Institutional concern: students feel that existing channels are not adequately 
addressing problems affecting their education. 

3.​ Generational dimension: education directly affects employment, social mobility and 
future opportunities. 

4.​ Collective mobilisation: a local grievance can rapidly become a nationwide movement 
when students organise collectively. 

5.​ Digital amplification: social media enables grievances to spread quickly and connect 
students across locations. 

2. How Student Protests Strengthen Democracy 

1.​ Political participation: protest allows young people, including those below voting age, 
to participate in public affairs. 

2.​ Government accountability: protests compel governments to explain policies and 
respond to failures in public services. 

3.​ Voice to marginalised concerns: students can bring issues that receive limited 
attention through conventional political institutions. 

4.​ Policy correction: sustained mobilisation can push governments towards reforms, 
negotiations or institutional review. 

5.​ Democratic socialisation: participation in peaceful movements can develop political 
awareness, civic responsibility and understanding of constitutional rights. 
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