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Topic → Nobel Prize in Medicine 2024

Overview of the 2024 Nobel Prize in Medicine

 Awarded to Victor Ambros and Gary Ruvkun
 Recognized for their groundbreaking work on the discovery of 
microRNA

 Significance in understanding gene regulation and its implications 
in various diseases.



Ambros is best known for his discovery of the role of microRNAs in 
gene regulation, which has significantly advanced our 
understanding of developmental biology and disease mechanisms, 
influencing therapeutic strategies.

Ruvkun is renowned for his groundbreaking work on microRNAs and 

their role in gene expression, which has significantly advanced our 

understanding of genetic regulation and its implications for various 

diseases, including cancer and neurodegenerative disorders.



Discovery of MicroRNA

: What is MicroRNA?

● Definition and Function: MicroRNAs (miRNAs) are small, non-coding RNA 
molecules, typically 20-24 nucleotides long, that play a crucial role in regulating 
gene expression by binding to complementary sequences on target messenger 
RNAs (mRNAs), leading to their degradation or inhibition of translation.

● Biogenesis Process: The biogenesis of miRNAs involves transcription from 
DNA into primary miRNA (pri-miRNA), which is then processed by the enzyme 
Drosha into precursor miRNA (pre-miRNA) and subsequently cleaved by Dicer 
into mature miRNA, ready for incorporation into the RNA-induced silencing 
complex (RISC).

●



Ribonucleic acid (RNA) is a molecule found in most living organisms and viruses that plays a key 
role in turning DNA instructions into proteins.





● Role in Cellular Processes: miRNAs are integral to various cellular 
processes, including development, differentiation, proliferation, and 
apoptosis, and their dysregulation is associated with numerous 
diseases, including cancer, cardiovascular diseases, and 
neurological disorders, highlighting their potential as therapeutic 
targets.



Mechanism of Gene Regulation

● MicroRNA Functionality: MicroRNAs regulate gene expression by 
binding to specific mRNA targets, leading to either mRNA degradation or 
translational repression, thereby influencing various biological processes 
such as development, cell differentiation, and response to stress, and 
playing a critical role in maintaining cellular homeostasis and preventing 
disease.

Implications of the Discovery

Applications in Medicine

● MicroRNA Therapeutics: The discovery of microRNAs has led to 
innovative therapeutic strategies, including the development of microRNA 
mimics and inhibitors. These approaches aim to restore normal gene 
expression patterns in diseases such as cancer, offering potential for 
targeted treatments that could improve patient outcomes significantly.

●



● Diagnostic Tools: MicroRNAs serve as promising biomarkers for 
various diseases, enabling early detection and monitoring of 
conditions like cancer and cardiovascular diseases. Their presence 
in bodily fluids allows for non-invasive diagnostic tests, enhancing 
the ability to personalize treatment plans based on individual 
molecular profiles.





Topic→ India and Maldives
Key Agreements and Initiatives

  Currency Swap Agreement: India signed a $750 million 
currency swap agreement with the Maldives to help address its 
foreign currency issues.

 
 💵 SAARC Currency Swap Framework: The agreement 

includes $400 million and ₹3,000 crore ($357 million), valid until 
2027.

 
 🏠 RuPay Card Launch and Housing: Agreements include the 

launch of the RuPay card in the Maldives and the handover of 
700 houses built with Indian assistance.

 
 



 🌍 Trade and Security Cooperation: Both nations aim to enhance 

cooperation in trade, including a Free Trade Agreement, and have 

released a vision statement for a comprehensive economic and 

maritime security partnership.

 ✈ Airport Runway Inauguration: A jointly constructed runway for an 

international airport at Hanimadhoo island was inaugurated.

 🚢 Coast Guard Ship Refit: India will support the Maldives in refitting 

a Coast Guard ship at an Indian facility without deploying personnel to 

the Maldives.

 🤝 India as "First Responder": Prime Minister Modi emphasized India's role 

as a "First Responder" for the Maldives, highlighting historical support during 

crises.







Topic → BRCA Genes and Cancer Risk

BRCA Genes Cancer Risk Population Variance Genetic Testing 
Targeted Therapies CRISPR Technology Spectrum of Risk

Overview of BRCA Genes

 🧬 BRCA Genes: The discovery of BRCA1 and BRCA2 in the 1990s marked 
a significant advancement in understanding hereditary cancer syndromes, 
particularly those affecting breast and ovarian tissues.

Cancer Risk Associated with BRCA Mutations

  Cancer Risk: Mutations in these genes greatly increase the risk of 
developing cancers such as breast and ovarian in women, and prostate and 
male breast cancer in men. There are also elevated risks for other types of 
cancer.



Population Variance in BRCA Mutations

 🌍 Population Variance: Approximately 1 in 400 people carry 
BRCA mutations. This prevalence is higher among Ashkenazi 
Jews, with a rate of 1 in 40, due to historical genetic bottlenecks 
and founder effects.

Importance of Genetic Testing

 🔬 Importance of Testing: Genetic testing for BRCA mutations is 
crucial for early detection of cancer risk, enabling personalized 
prevention strategies through surveillance and targeted therapies.



Advances in Targeted Therapies

 💊 Targeted Therapies: PARP inhibitors are emerging as effective 
treatments for BRCA-related cancers, showing promising results in clinical 
trials, especially when used with platinum-based chemotherapy.

Role of CRISPR Technology

 🧪 CRISPR Technology: The use of CRISPR technology has advanced the 
study of BRCA genes, allowing for the creation of specific mutations to better 
understand their role in cancer development and treatment responses.

Expanding Spectrum of Genetic Risk

 📈 Spectrum of Risk: Recent studies have identified over 3,000 genetic 
variations in the RAD51C gene, which can significantly increase the risk of 
breast and ovarian cancer, underscoring the complexity of genetic risk 
factors.







Topic→Connectome

Overview of Connectome

 Definition: Mapping of neural connections in the brain 🧠
 Significance: Understanding brain functions and behaviors
 Applications: Neuroscience, AI, cognitive science

Recent Advances

 Fruit Fly Connectome
 Entire fruit fly brain mapped in detail 🦟
 Insights into neural wiring
 Potential implications for human brain mapping



Key Concepts

 Connectomics: The study of connectomes and their functions

 Neural Networks: How neurons connect and communicate

 Effectome: Understanding behavioral outcomes from neural wiring

Future Directions

 Human Connectome Project: Mapping the human brain's connectome

 AI and Connectomes: Using connectome data to enhance AI models

 Medical Applications: Insights into brain disorders and treatments





Topic→ India's Participation in the Quad Leaders' 
Summit and Its Diplomatic Implications

Overview of the Quad Leaders' Summit

 Date & Location: September 21, 2024, Wilmington, Delaware, U.S.
 Key Participants:

 Prime Minister Narendra Modi (India)
 President Joe Biden (U.S.)
 Prime Ministers of Japan and Australia

 Objective:
 Strengthen security cooperation among four leading maritime 

democracies in the Indo-Pacific.

 

 



Ajit Doval's Diplomacy

 Significant Meeting:
 Doval's trip to Russia for BRICS NSA meeting.
 Personal meeting with President Vladimir Putin.
 Talks with Chinese Foreign Minister Wang Yi.

 Purpose:
 Address military standoff with China at the Line of Actual Control 

(LAC).
 Maintain India's strategic interests amid U.S. engagement.



Quad's Strategic Goals

 Creation of a Consortium:
 Counter revisionist challenges to global order.
 Enhance collective security and diplomatic ties.

 Significance of Russia:
 Russia's opposition to the Quad.
 Need to balance relations with Russia while engaging with U.S.

India's Role as a Peace Maker

 Doval's Reputation:
 Known for imaginative and persuasive diplomacy.

 Peace Initiatives:
 Conveying India's Ukraine peace plan to Putin.
 Engaging in dialogue with global leaders (e.g., Emmanuel Macron).

 Strategic Autonomy:
 India positioning itself as a mediator in global conflicts.



Challenges and Considerations

 Russia-China Ties:
 Deepening economic and military cooperation.
 Implications for India's security and foreign policy.

 Western Perception:
 India viewed as indifferent to global issues post-Ukraine conflict.
 Need to reset engagement terms with both the U.S. and Russia.

Historical Context

 India-Russia Relations:
 Long-standing military and strategic partnership.

 Rebalancing:
 Shift away from nostalgia of past alliances.
 Need for pragmatic diplomacy in current geopolitical landscape.
 



Conclusion

 Implications for the Future:
 The Quad summit could redefine India’s diplomatic stance.
 Potential to enhance India’s role as a global peace facilitator 

while navigating complex relationships with Russia and China.





Topic→Introduction of MF Lite
SEBI MF Lite passive funds AMCs market liquidity
Overview of MF Lite Framework

 📅 Launch Date: SEBI introduced the Mutual Funds Lite (MF Lite) framework 
on September 30 to boost passively managed schemes.

Key Features

 📉 Lower Risk: These funds are considered less risky as they track 
benchmark indices like BSE Sensex or Nifty50, mimicking their performance.

 🏦 Relaxed Eligibility: The framework reduces eligibility criteria for Asset 
Management Companies (AMCs), requiring a minimum net worth of ₹35 crore 
for operating passive funds.

 🔍 Governance Changes: The oversight role of trustees is minimized, with 
AMCs assuming more responsibility for daily operations, while still managing 
conflicts of interest.



 📊 Focus on Costs and Tracking: Emphasizes Total Expense 
Ratio (TER) and tracking error as key success factors for passive 
schemes, moving away from traditional metrics.

 
 📄 Disclosure Requirements: SEBI mandates that the scheme 

information document (SID) must include the name of the 
underlying benchmark and other relevant details for investors.

 
 💼 Market Attraction: The relaxed framework is expected to 

attract both existing and new players into the passive mutual fund 
industry, enhancing market liquidity.



Summary

 SEBI's new MF Lite framework aims to facilitate the entry of new 
players into the passive mutual fund sector by introducing relaxed 
regulations and focusing on lower risks and costs.



About Active vs Passive Mutual Fund
Overview

 Active Funds: Managed by professionals, aim to outperform market indices.
 Passive Funds: Track a market index, designed for long-term investment.

Key Comparisons
Performance:

 Active funds might outperform in volatile markets 🌪.
 Passive funds offer consistent returns over time 📈.

 Fees:
 Active funds typically have higher fees 💰.
 Passive funds generally have lower expense ratios 🏷.

 Management Style:
 Active: Hands-on approach with research and analysis 🔍.
 Passive: Automated tracking of indices ⏳.

 



Market Trends

 Growth of Passive Investing:
 Increasing popularity due to lower costs and ease of use 📊.

 Performance of Active Funds:
 Recent challenges in outperforming passive funds in various market 

conditions ⌛.

Investor Considerations

 Risk Tolerance:
 Active funds may suit risk-tolerant investors seeking higher returns ⚖.
 Passive funds may suit conservative investors seeking stability 🔒.

 Investment Goals:
 Active for short-term objectives; Passive for long-term growth 🏦.





Topic→ Climate Change: Distress Signals of Water Cycle

Overview of Water Cycle Distress Signals

 Increasingly intense floods and droughts 🌊🌵
 Climate change making water cycle unpredictable 🔄
 Heavy toll on lives, ecosystems, and economies 💔

"Water is the canary in the coalmine of climate change." - Celeste Saulo

Key Findings

 Driest rivers in over 30 years 🌍
 Largest glacier mass loss in half a century ❄
 Currently, 3.6 billion people lack sufficient access to fresh water, projected to 

rise to 5 billion by 2050.



Impacts of Climate Change

Floods 🌊
 Extreme rainfall events increased
 Damage to infrastructure and ecosystems

Droughts 🌵
 Prolonged dry conditions
 Increased evaporation rates
 



Water Cycle Changes 🔄
 Erratic and unpredictable patterns
 More moisture held in warmer atmosphere

Future Projections

 Growing problems of too much or too little water 💧
 Increased risk of water-related disasters
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