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Meteorite Impact and Early Life
Evolution

Meteorite Impact Early Life Microbial
Evolution Geological Research Nutrient
Cycle

@® Impact Event

A massive meteorite, measuring 37-58 km in
diameter, struck Earth 3.26 billion years ago.

This impact was significantly larger than the
one that led to the extinction of the dinosaurs.

¥ Global Calamity

The impact caused worldwide destruction,
vaporizing rock and sediment.

A dust cloud was created, which darkened the
sky.

& Oceanic Tsunami

The impact likely occurred in the ocean,
generating a tsunami.

This tsunami devastated coastlines and mixed
nutrient-rich waters.

< Nutrient Boost

The meteorite acted as a "giant fertilizer
bomb," delivering essential nutrients like
phosphorus and iron. These nutrients were
crucial for the development of early
microbial life.

4 Rapid Recovery

Life, particularly single-celled organisms
such as bacteria and archaea, recovered
quickly.

These organisms thrived in the aftermath of
the disaster.

Geochemical Evidence

Researchers studied ancient rocks in the
Barberton Greenstone Belt.

They found preserved organic material and
fossils indicating a resurgence of life.

Long-term Effects

It took years to decades for the atmosphere to
stabilize.

Eventually, conditions favored microbial
growth due to the influx of nutrients.

Summary: A massive meteorite impact 3.26
billion years ago caused global destruction
but ultimately enriched the environment,
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fostering the rapid evolution of early
microbial life.

Meteorite Impact
Global Destruction

Dust Cloud Formation } Oceanic Tsunami

Nutrient Mixing

Nutrient Boost
Microbial Recovery

Microbial Thriving
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RNA-dependent RNA polymerase (RARP)

RNA-dependent RNA polymerase
(RARP)

Ancient Gene: RNA-dependent RNA
polymerase (RARP) is considered one of the
oldest genes, possibly among the first genes
to exist.

4 Conserved Regions: RARP proteins have
well-conserved regions and essential motifs
necessary for their function in RNA
replication.

RNA-dependent RNA polymerase or RNA
replicase is an enzyme that catalyzes the
replication of RNA from an RNA template.
Specifically, it catalyzes synthesis of the
RNA strand complementary to a given RNA
template

H Serratus Tool: In 2022, Canadian
researchers developed an open-source tool

named Serratus to match gene sequences
with known viral RARP proteins.

New Viral Species: U.S. researchers
identified thousands of new RNA virus
species, including one that dominates ocean
environments and another that can infect
mitochondria.

(0 Scientific Contributions: The studies
published in Nature and Science in 2022
contribute to a deeper understanding of RNA
virus evolution and diversity.

Summary: In 2022, significant advancements
in RNA virus research were made through the
development of the Serratus tool and the
identification of new viral species, enhancing
our understanding of viral diversity and
evolution.

The Hindu

Comparison
DNA viruses
DNA as genetic material
Mostly double stranded
Mutation rate is less than RNA viruses

DNA viruses are stable
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Replicate in nucleus of host cell
Contain a large genome
Newly synthesized DNA is packed in a pre-
formed capsid called procapsid

RNA viruses
RNA as genetic material
They are single stranded
Mutation rate is higher than DNA viruses
RNA viruses are unstable
Replicate in the cytoplasm of host cell
Contain a small genome
Newly synthesized RNA is not packed in a
procapsid.

Supply Chain Evolution: From Efficiency
to Security

Supply Chain India Security Globalization
Technology

@ shift in Supply Chain Focus

Transition from "just in time" to "just in case"
supply chains.

Driven by geopolitical tensions and the
COVID-19 pandemic.

cN China's Role
Central supply node during globalization.

Concerns about supply chain resilience due
to dependency on Chinese exports.

& Security Concerns

Shift towards security influenced by fears of
Chinese involvement in critical
infrastructure.

Recent cyberattacks heightened these
concerns.

IN India’s Strategy

Needs a dual approach: "just to be secure™
and "just in case".

Ensures supply chain security.

« Trust but Verify

"Just to be secure” strategy involves rigorous
audits and compliance checks.

Focus on critical tech products and services.

O Zero Trust Approach

Recommended for the most critical
technologies.

Assumes all products may be compromised.

Requires stringent procurement checks.

§ Vendor Diversification

For less critical technologies, diversify
vendors. Friend shoring to mitigate risks
associated with supply chain vulnerabilities.

Summary: The text discusses the evolution of
supply chain strategies from efficiency to
resilience and security, emphasizing India's
need for a balanced approach to ensure
supply chain security amidst geopolitical
challenges

Supply Chain Strategy Evelution:

I Justin Time |
Justin Case
‘ Security Focus I

India’s Dual Strategy

‘ Trust but Verify | Zero Trust Approach ‘ | Vendor Diversification
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India's Progress in Eliminating Neglected
Tropical Diseases

Kala-azar Trachoma Public Health Neglected
Tropical Diseases Epidemiology

Overview of India's Public Health
Achievements

@& India's Milestone: On the brink of
eliminating kala-azar as a public health issue,
aiming for WHO certification by maintaining
cases below 1 in 10,000 for two consecutive
years.

R Current Statistics: In 2023, India reported
595 cases and four deaths from kala-azar,
with 339 cases and one death recorded so far
this year.

@ Global Context: Kala-azar ranks as the
second deadliest parasitic disease in India,
accounting for 11.5% of global cases.

Trachoma and Other Neglected Tropical
Diseases

@ Trachoma's Impact: Once the leading
infectious cause of blindness worldwide,
responsible for 5% of blindness in India
during the 1970s.

@ Neglected Tropical Diseases: Both kala-
azar and trachoma are linked to poverty and
inadequate sanitation, necessitating sustained
public health campaigns for elimination.

Sustaining Progress and Vigilance

Q Ongoing Efforts: Continuous surveillance
and development of better treatments and
vaccines are crucial to prevent the resurgence
of these diseases.

Celebrating Achievements: While
celebrating public health successes is
important, complacency could undermine the
gains made against kala-azar and trachoma.

Summary: India is on the verge of
eliminating kala-azar and has made
significant  strides  against  trachoma.
However, ongoing vigilance and public
health efforts are essential to sustain these
achievements

| Indid’s Public Health Efforts ‘

C

| Kala-azar Elimination ‘ Trachoma Reduction |

| WHO Certification Goal ‘ | Blindness Reduction ‘

Sustained Surveillance

’
Prevent Resurgence

The Hindu
RUDDER

The rudder is a primary flight control
surface which controls rotation about the
vertical axis of an aircraft. This movement
is referred to as "yaw"".

The rudder is a movable surface that is
mounted on the trailing edge of the vertical
stabilizer or fin.

Unlike a boat, the rudder is not used to
steer the aircraft; rather, it is used to
overcome adverse yaw induced by turning
or, in the case of a multi-engine aircraft, by
engine failure and also allows the aircraft
to be intentionally slipped when required.
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Mapping — Arugam Bay Overview
Location: Southern Sri Lanka

Attractions: Surfing, Beaches, Wildlife
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