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Harness the power of computing, communication and robotics to improve the quality of life: Vice
President
Vice President's Secretariat

Harness the power of computing, communication and
robotics to improve the quality of life: Vice President

Strengthen the quality of mathematics teaching at school,
college and University level: VP

Prof. Mahalanobis an iconic visionary: Vice President

Posted On: 29 JUN 2018 12:40PM by PIB Delhi

The Vice President of India, Shri M Venkaiah Naidu has said that every citizen must play an active
role in nation building. People are not merely recipients or beneficiaries but active agents of
change, he said while addressing the gathering on the occasion of 125th Birth Anniversary of Prof.
Mahalanobis in Kolkata, today. Minister of Statistics and Programme Implementation in the
Government of India, Shri D. V. Sadananda Gowda, Minister of Information & Technology, IT,
Govt. of West Bengal Shri Bratya Basu, and other dignitaries were present at the venue.

 

Vice President called Prof. Mahalanobis an iconic visionary who introduced the Indian sub-
continent to the field of statistics. His vision, focus, and his application-driven research in the field
of statistics, is the bedrock of the modern official statistical system in practice in our country today,
he said.

 

The Vice President said that over 65% of our population is under 35 years of age and it is crucial
to turn this ‘potential’ asset into and ‘actual’ asset. If we fail to tap into this reservoir of human
resources and turn it into human capital, it will be a missed opportunity and the country would
have to cope with a number of socio-economic consequences including poverty inequality, social
unrest and unsustainable growth, he said.

 

We need to equip this young population with the skills, knowledge and attitude required for the
knowledge economy of the twenty first century to realize the demographic dividend, he said.

 

The Vice President said that statistics is truly the backbone of good governance. It is absolutely
essential for planning and indispensible for monitoring and evaluation. We need data to improve
the quality of life and to make informed choices, we need statistics, we need tools to analyze and
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synthesize, he said.

 

The Vice President said that India has a tradition that was built by numerous mathematical
geniuses like Bhaskaracharya, Aryabhata and Srinivasa Ramanujan. There is a need to continue
this tradition of excellence and strengthen the quality of mathematics teaching at school, college
and University level, he added.

 

 

 

 

Following is the text of Vice President’s address:

 

“It is a pleasure to attend the function celebrating the 125thbirth anniversary of the iconic visionary
who introduced the Indian sub-continent to the field of statistics. Prof. Prasanta Chandra
Mahalanobis was not only a great scholar but also an esteemed Institution-builder. He visualized
this great institution, the Indian Statistical Institute, as early as 1931.

He was also the architect of the national sample survey organisation.  His vision, his focus, and
above all his application-driven research in the field of statistics is the bedrock of the modern
official statistical system in practice in our country today.

Prof. Mahalanobis was a versatile genius.  Along with enriching statistics, Prof. Mahalanobis had
also introduced the idea of using statistics as a key tool for national development and social
empowerment. With his all encompassing vision, statistics found numerous applications in the
fields of social sciences, biological sciences and earth sciences.

Prof. Mahalanobis was the first to bring the computer to India, thus laying the foundation of
fabrication of computers in our country. I am delighted to note that this is the first institute in the
country to start a formal training programme in computer science under the leadership of this great
visionary. It is an apt way to celebrate the legacy of the legendary personality who first introduced
the concept of statistical quality control, fundamental to the manufacturing sector of India.

Sisters and Brothers,

I am reminded of Prof. Mahalanobis’s famous article ‘Why Statistics’ written in the 1950’s. Quoting
Kautilya’s ‘Arthasastra’, he explains how, through a rich and precise tradition of statistical
measures that were practiced in ancient India, we can rediscover a solid foundation of what we
claim today as good governance. His thoughts on development in post-independent India on
issues such as food safety, national security, industrial development, and the concept of national
income are so pertinent and relevant even today.

I would like to draw your attention to a significant line in this article, Prof. Mahalanobis says “Our
vast population is a great asset, but only in a potential form.” This observation is relevant even
today. Over 65% of our population is under 35 years of age.  This demographic statistics is
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significant if we can turn this ‘potential’ asset into and ‘actual’ asset.  We cannot realize the
demographic dividend unless we equip this population with the skills knowledge and attitude
required for the knowledge economy of the twenty first century. If we fail to tap into this reservoir of
human resources and turn it into human capital, it will be a missed opportunity and the country
would have to cope with a number of socio-economic consequences including poverty inequality,
social unrest and unsustainable growth.

I am also struck by another prophetic statement by Prof. Mahalanobis. He had said “It is a matter
for serious thought whether or not the wiser policy would be to rally the common man into a great
effort for national welfare. We look to our political leaders for guidance, decision, and action.”

Prof. Mahalanobis’s vision was democratic, people centric and fully recognized the critical role of
each individual in the country in nation building.

People are not merely recipients or beneficiaries but active agents of change.  Mass movements
that channel people’s energies towards constructive ends have been a part of national
development strategy.  We have been witness to the community development programes, total
literacy campaigns, pulse polio programe, green revolution, white revolution and the recent
Swacch Bharat programme.  This is what Prof. Mahalanobis talked about at the beginning of our
country’s five year plans.

This institute owes its existence to the far-sighted vision of this great son of modern India. While
this Institute was blooming, Prof. Mahalanobis had started the journal ‘Sankhya', an Indian journal
of Statistics. Such was the influence of Prof. Mahalanobis that his invited statesmen and scientists
formed a reputed congregation of great scholars and leaders who decided to stay on in this
campus, only to enrich the institute and its human resources. 

Of all the lessons we can learn from the life of a multifaceted visionary such as Prof. Mahalanobis,
the greatest lesson is the ability to adopt an objective view to a problem, be it social or scientific.
The need of the hour is to assess the importance and impact of a problem in a principled and
quantitative manner. 

Statistics gives us an ability to objectively measure a phenomenon.

It enables us to make evidence based decisions.

It enables us to examine past trends and make predictions about the future.

It enables us to understand different dimensions of everyday life from education levels to health
status, from air quality to water purity, from production to productivity, from income to expenditure.

We cannot think of a situation in which we don’t use numbers, where we don’t quantify.

Counting and accounting is part of our daily life.

Data is useful. The process of collection of data analyzing and synthesizing gives us new insights.

We move away from mere opinions or guesswork to getting closer to reality. Statistics provides the
essential tools for enhancing this objective appreciation of reality.

Statistics is truly the backbone of good governance.

It is absolutely essential for planning and indispensible for monitoring and evaluation.
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Sisters & Brothers,

As we remember this great stalwart who gave us new statistical measures and a model of
development that has left an indelible footprint on the sands of Indian history, we should recall with
legitimate pride the grand mathematical tradition of India of which he is a shining lighthouse.

It is a tradition that gave the concept of zero to the world.

It is a tradition that was built by numerous mathematical geniuses like Bhaskaracharya, Aryabhata
and Srinivasa Ramanujan.

We need to continue this tradition of excellence.

We should strengthen the quality of mathematics teaching at school, college and University level.

Sisters and Brothers,

We live in a world in which technology has become all-pervasive.

We live in a world in which knowledge explosion, information overload and data-driven lives have
become common place.

Statistics and big data management along with artificial intelligence will play an even more
significant role in the years to come.

We need to harness the power of computing, communication and robotics to improve the quality of
life.

This requires wisdom.

It requires each one of us to make wise choices.

How do we use these tools once we acquire them?

We must remind ourselves that in the ultimate analysis what ultimately counts is not merely what
we can count but what we experience.

To improve the quality of life and to make informed choices, we need data, we need statistics, we
need tools to analyze and synthesize.

How do we apply this knowledge is entirely up to us. Let me conclude in this context, with the wise
advice of Prof. Mahalanobis we are remembering today on his 125th birth anniversary

“It is not enough to have a large number of scientists in research institutes publishing many papers
most of which may be useless and therefore called pure research, but which have no connection
with economic growth. ….. Therefore, today, I should like to say to our young graduates and to my
colleagues, our teachers and our students, and also to our guests from neighbouring countries
which are underdeveloped, that you must realize that the essential need is the most difficult
transition of lifting our country into the modern age by establishing a sound and growing tradition
of science. This is the task which is before us, nothing less would be enough.”

As we dream of a New India and are working had to make it a reality, let us take inspiration from
the lives of great India who were pathfinders.
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Great visionaries like Prof. Mahalanobis give us the courage to dream big, set high benchmarks
and achieve them through untiring effort.

As Swami Vivekananda had exhorted many years ago echoing the Upanishadic message “Spring
up, get enlightened and do not stop till you reach the goal”.

That is the spirit of excellence, spirit of scientific enquiry and spirit of using out knowledge for
enhancing the quality of life that should drive us all to a new trajectory.

I look forward to the days ahead when all of us use the glorious past illumined by legends like
Prof. Mahalanobis as a springboard for the big leap forward.

Thank you for inviting me to pay homage to one of the illustrious sons of modern India.”

Jai Hind

*****

AKT/SH/RK/SBP

(Release ID: 1537126) Visitor Counter : 507

Read this release in: Marathi , Tamil
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Agni-V to be part of nuclear arsenal soon

Agni-V will be put to more trials in the coming weeks.  

India’s longest-range ballistic missile, Agni-V, will be inducted into the nuclear arsenal very soon,
according to official sources.

The Intermediate Range Ballistic Missile (IRBM) with a range of over 5,000 km can reach most
parts of China. “It is a strategic asset which will act as a deterrent. We are at the fag end of the
strategic project,” said an official with the Agni-V programme.

Improved accuracy

The official said the missile features the latest technologies for navigation and improved accuracy.
Earlier variants of the Agni family of long-range missiles have already been deployed.

Last month, the canisterised variant of the missile was successfully test-fired by the user, the
Strategic Forces Command (SFC). A few more user trials are planned in the next few weeks.

The Agni series of missiles constitute the backbone of India’s nuclear weapons delivery, which
also includes the Prithvi short-range ballistic missiles and fighter aircraft. The submarine-based
nuclear arsenal, which assures second strike capability in the face of the proclaimed no-first-use
policy, is taking shape.

While one nuclear ballistic missile has been inducted, more submarines and longer range
submarine-launched ballistic missiles are under various stages of development.

( With PTI inputs )

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.thehindu.com 2018-07-02

The dream of being an AI powerhouse

In a recent discussion paper, NITI Aayog has chalked out an ambitious strategy for India to
become an artificial intelligence (AI) powerhouse. AI is the use of computers to make decisions
that are normally made by humans. Many forms of AI surround Indians already, including chatbots
on retail websites and programs that flag fraudulent bank activity. But NITI Aayog envisions AI
solutions for India on a scale not seen anywhere in the world today, especially in five key sectors
— agriculture, healthcare, education, smart cities and infrastructure, and transport. In agriculture,
for example, machines will provide information to farmers on the quality of soil, when to sow,
where to spray herbicide, and when to expect pest infestations. It’s an idea with great potential:
India has 30 million farmers with smartphones, but poor extension services. If computers help
agricultural universities advise farmers on best practices, India could see a farming revolution.

Lack of data

However, there are formidable obstacles. AI start-ups already offer some solutions, but the
challenge lies in scaling these to cover the entire value chain, as NITI Aayog envisions. The first
problem is data. Machine learning, the set of technologies used to create AI, is a data-guzzling
monster. It takes reams of historical data as input, identifies the relationships among data
elements, and makes predictions. More sophisticated forms of machine learning, like “deep
learning”, attempt to mimic the human brain. And even though they promise greater accuracy, they
also need more data than what is required by traditional machine learning. Unfortunately, India
has sparse data in sectors like agriculture, and this is already hampering AI-based businesses
today.

AI garage? — on kickstarting artificial intelligence

Take the Bengaluru-based Intello Labs, for instance. This is a start-up which helps buyers at
agricultural mandis evaluate the quality of grains, fruits or vegetables. In the normal course, a
buyer determines visually how much wheat is destroyed by pests, and if foreign particles are
present, before offering the farmer a price. But this process is subjective and prone to error. Visual
inspection relies too much on the buyer’s expertise, and corrupt middlemen may cheat farmers.
So, a smartphone-based AI product, such as Intello Labs’ grading app, can help. To develop this
product, the Intello Labs team had to photograph 2.5 million agricultural samples. Experts then
identified the contents of these photos — a laborious process called annotation. Next, the team
wrote a deep learning algorithm, which was trained using the photos. Today, the algorithm can
predict the quality of 12 foods over 95% of the time in a few markets like Delhi and Rajasthan. But
in order to expand their basket beyond 12 products and a few States, Intello Labs will need
millions of more such images. This can be challenging for a private firm, unless such images are
collected, digitised and annotated automatically by the government at agricultural mandis. Such
data collection doesn’t happen today. “The biggest agricultural data today resides with the
government. It’s entirely up to them to annotate it and make it usable,” says Nishant Mishra, the
chief technological officer of Intello Labs.

In fact, the lack of data means that deep learning doesn’t work for all companies in India. One
example is Climate-Connect, a Delhi-based firm, which uses AI to predict the amount of power a
solar plant will generate every 15 minutes. This is critical because solar electricity generation can
change dramatically every hour depending on weather conditions and the position of the sun.
When this happens, the plant must communicate expected changes to power distributors, which
will then switch to alternative sources. With India planning to install 100 GW of solar power by
2022, such AI will play a central role in power planning.
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But to generate such data, Climate-Connect needs historical inputs like the time of sunrise and
sunset, and cloud cover where the plant is located. Unfortunately, since most Indian solar plants
are recent, data are available only for a couple of years, whereas deep learning needs data over
many years to predict generation. Today, the firm uses traditional machine learning technologies
such as regression analysis that work with less data. These methods have an accuracy of around
95%. While deep learning can boost accuracy for operations such as Climate-Connect, it hasn’t
worked very well in the Indian scenario, says Nitin Tanwar, cofounder of the firm.

Domain knowledge

Another problem for AI firms today is finding the right people. NITI Aayog’s report has bleak news:
only about 50 Indian scientists carry out “serious research” and they are concentrated in elite
institutions such as the Indian Institutes of Technology and the Indian Institutes of Science.
Meanwhile, only about 4% of AI professionals have worked in emerging technologies like deep
learning. A survey of LinkedIn found 386 out of the 22,000 people with PhDs in AI across the world
to be Indians. How does this skill gap impact companies? To some extent, open libraries of
machine learning code, which can be customised to solve Indian problems, help. This means that
companies need not write code from scratch, and even computer science graduates can carry out
the customisation.

But open libraries can only go so far. For some technical problems, such libraries don’t exist. In
Bengaluru, a start-up called Ati Motors is developing an autonomous cargo vehicle to ferry
materials in ports and factories. One of the things the vehicle must do is to chart out its trajectory
based on the obstacles along its path. There are no standard deep learning algorithms for this,
and Ati Motors must write these on its own. This requires some knowledge of mathematics as well
as deep learning, says Vinay Viswanathan, cofounder of Ati Motors. But finding people with such
knowledge is proving hard. “You can do a fair amount of machine learning without mathematics,
but if you get stuck somewhere, you have to know some math to find the solution,” he says.

Can India then really become an “AI garage” for 40% of the world, as NITI Aayog envisions? The
discussion paper mentions no timeline for this goal. But for any reasonable time frame for
execution, much needs to change immediately. First, if the government is serious about AI
solutions powering agriculture or healthcare, it must collect and digitise data better under its
existing programs.

Second, to close the skill gap, NITI Aayog suggests setting up a network of basic and applied AI
research institutes. But if these institutes are to fulfil their mandate, they must collaborate closely
with agricultural universities, medical colleges and infrastructure planners. AI is a collaborative
process in which scientists developing solutions for certain sectors need an intimate knowledge of
those sectors. The NITI Aayog report talks about collaboration. But unless collaboration is the
basis for the new crop of institutes, these institutes won’t make a difference, experts say.

Third, NITI Aayog’s ambitious road map does not mention deadlines or funding. Without these, it
lacks accountability. The government must make haste and specify its commitments on these
fronts.

priyanka.pulla@thehindu.co.in

Sign up to receive our newsletter in your inbox every day!

Please enter a valid email address.

This refers to the tendency to form friendships and other forms of interpersonal relationships with
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China aims to outstrip NASA with super-powerful rocket

Aiming high: A Long March-4C rocket lifting off from the southwestern Xichang launch centre on
May 21.   | Photo Credit: -

China is working on a super-powerful rocket that would be capable of delivering heavier payloads
into low orbit than NASA, a leading Chinese space expert was quoted as saying on Monday.

By 2030, the Long March-9 rocket under development will be able to carry 140 tonnes into low-
Earth orbit — where TV and earth observation satellites currently fly — said Long Lehao, a senior
official from the Chinese Academy of Engineering, according to the official Xinhua news agency.

This compares to the 20 tonnes deliverable by Europe’s Ariane 5 rocket or the 64 tonnes by Elon
Musk’s Falcon Heavy, which in February catapulted one of the US entrepreneur’s red Tesla
Roadster cars towards Mars.

It would also outstrip the 130 tonnes of NASA’s Space Launch System, which is due to become
operational in 2020.

China’s Long March-9 would have a core stage measuring 10 metres in diameter and boast four
powerful boosters, each with a diameter of five metres.

Xinhua quoted Long as saying the rocket could be used in manned lunar landings, deep space
exploration or constructing a space-based solar power plant.

In addition, China is working on a reusable space rocket, which is expected to make its maiden
flight in 2021. The first stage and the boosters will be retrieved after a vertical landing, Long said in
a speech in Beijing.

China is pouring billions into its military-run space programme, with hopes of having a crewed
space station by 2022, and of sending humans to the Moon in the near future.

The Asian superpower is looking to finally catch up with the U.S. and Russia after years of
belatedly matching their space milestones.

China is also planning to build a base on the moon, the state-run Global Times said in early
March, citing the Communist Party chief of the China Academy of Space Technology.

Sign up to receive our newsletter in your inbox every day!

Please enter a valid email address.

The streaming giant is reportedly spending $8 billion on content this year, and India is a big part of
its plans. Chief Content Officer Ted Sarandos talks about growth and original web series Sacred
Games’ possible global reach
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PSLV bags first Australian order

A file picture of GSLV carrying a communication satellite at Sriharikota.  

The Indian PSLV launcher has broken into a rising Australian space market and bagged its first
small but promising order from Down Under. Fleet Space Technologies, an IoT (Internet of Things)
startup, disclosed last week that its first 10-kg nanosatellite Centauri I would fly to space on a
PSLV later this year.

The prospect for the PSLV is in the fact that Adelaide-based Fleet plans to put up a constellation
of an unstated number of tiny satellites — all of which will need a suitable, timely launch vehicle to
take them to space.

Australia is in the throes of setting up its space agency and an industry around it. Adelaide in
South Australia is the current hub of this activity. The second nanosat, Centauri II, is to be
launched on the U.S. SpaceX's Falcon 9 rocket later this year.

The Indian Space Research Organisation (ISRO) has planned a part-commercial PSLV flight
around August. Neither Fleet nor Antrix Corporation, ISRO's business arm, could immediately say
if Centauri I would go on it.

For lighter payloads

The PSLV's three versions can lift satellites of 1,000-1,750 kg to distances of around 600 km in
pole-to-pole orbits. A neat launch record has made the booster a trusted and affordable space
vehicle for small satellites. Big rocket players are focussed on taking heavy, multi-tonne satellites
to space.

Since its first commercial launch in 1999, the PSLV has put in orbit 237 small satellites of 28
countries, About half of them are from the US. Antrix recently said it has many more orders
confirmed or under discussion.

Low-cost connectivity

A news release from the Australian company quoted its co-founder and CEO Flavia Tata Nardini
and said it is developing a series of 10-kg nanosatellites about the size of a shoebox to enable
low-cost connectivity for agriculture, logistics, mining and other industries.

"The first satellite," it said, "will establish a global network that will connect [75 billion] sensors and
devices, for free." A single nanosat can apparently cover 90% of the globe.

Sign up to receive our newsletter in your inbox every day!

Please enter a valid email address.

The streaming giant is reportedly spending $8 billion on content this year, and India is a big part of
its plans. Chief Content Officer Ted Sarandos talks about growth and original web series Sacred
Games’ possible global reach
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Intellectual Property rules amended

In the past, mobile phone companies have faced issues because of the earlier rules  

The Union Ministry of Finance has amended Intellectual Property rules to revoke the power vested
with Customs authorities to seize imported products based on complaints of patent infringement.

On June 22, the Ministry made two amendments to the Intellectual Property Rights (Imported
Goods) Enforcement Rules, 2007. Firstly, the Intellectual Property Rights (Imported Goods)
Enforcement Amendment Rules, 2018, omits all reference to the Patents Act, 1970.

Further conditions

Another amendment incorporates further conditions that oblige the right-holder to notify the
Commissioner of Customs of any amendment, cancellation, suspension or reaction that concern
Intellectual Property rights, and require the Customs authorities to accordingly amend, suspend or
cancel the corresponding protection provided by them.

In the past, mobile phone companies have faced issues because of the earlier rules. For instance,
in 2007, Madurai-based Ramkumar, who held a patent for a dual SIM, sought seizure of products
imported by Samsung and Spice Mobile, which affected several importers.

“Now, the amended law will permit the Customs authorities to cancel his patent from its records
based on the order passed by the Intellectual Property Appellate Board (IPAB),” Subhatosh
Majumdar, Patent Attorney and Managing Partner, S. Majumdar & Co., said.

The amended law will permit the Customs authorities to cancel his patent from its records
based on the order passed by the Intellectual Property Appellate Board
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Linked by light

Since the late 19th century, when Max Planck modelled radiation emitted by a black body, the idea
that light has a particle nature has come a long way. Albert Einstein won a Nobel prize in 1921 for
his paper on the photoelectric effect, in which he developed the idea of light as quanta, or photons.
For a long time after this, scientists were mainly interested in the quantum theory of matter.

The development of laser science made possible the study of light as governed by quantum
theory. Important contributions to statistical properties of light were made by scientists such as
E.C.G. Sudarshan and Roy Glauber. Today, quantum optics powers many discoveries and its full
potential can only be guessed at.

The most ambitious attempt to date to unpack this potential might come from a paper entitled:
“Light, the Universe and everything – 12 Herculean tasks for quantum cowboys and black
diamond skiers”. Its 32 authors from 10 countries (three of them Nobel Laureates) attempt to set
benchmarks in the field of quantum optics.

The paper, a first-of-its-kind activity, touches on recent findings such as detection of gravitational
waves by the team at LIGO, or the Laser Interferometer Gravitational-Wave Observatory, that
literally shook the world in 2015. It also dwells on exotic subjects such as the “time crystal”, and
the importance of “nitrogen-vacancy centers in diamond”, which can help in building quantum
computers of the future.

Crystals are solids that show a repeating arrangement in space of a basic structure known as the
unit cell. Time crystals (systems that repeat their crystal structure not just in space but also in time)
were first proposed by Frank Wilczek, one of the authors of the paper, and who also shared the
2004 Nobel Prize in physics.

In 2017, time crystals were demonstrated in a laboratory setting. “A beating heart is a time crystal
in the broadest, purely mathematical sense,” writes Professor Wilczek in the paper. The questions
he poses for research are around whether there are time liquids, glasses and quasicrystals and
whether we could imagine a world where there is a time-dependent parallel to the properties of
crystalline solids that we know.

Astrophysics aficionados may be thrilled by Nobel physicist, Rainer Weiss’s contribution to the
paper as well; he explores what gravitational waves might reveal about black holes, neutron stars
and supernovae.

Climate change and global warming are addressed by Prof. Goong Chen in the section, “What is
the most urgent undertaking in science and technology?” He asks whether it is possible to “mimic,
speed-up or even improve” photosynthesis by making use of nonlinear shortcuts to the chemical
processes of carbon capture.

 

Plans for future research that the authors have outlined could excite not only scientists but also
science enthusiasts and sci-fiction writers across the world.

The writer is a science editor at The Hindu in Chennai
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This refers to the tendency to form friendships and other forms of interpersonal relationships with
people we come across often in our daily lives.
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Astronomers capture image of a planet’s birth

Image of a planet caught in the very act of formation around the dwarf star PDS 70.   | Photo
Credit: AP/ESO

Astronomers say they’ve captured the first confirmed image of a planet forming in the dust swirling
around a young star. They said the planet appears as a bright spot in the snapshot taken using the
European Southern Observatory’s Very Large Telescope in Chile.

Miriam Kepler of the Max Planck Institute for Astronomy in Germany said hints of baby planets
have been detected before, but astronomers weren’t sure whether those observations might
simply be features in the swirling dust. In a paper to be published in Astronomy & Astrophysics,
scientists describe the planet, located about three billion km from the star PDS 70, as a gas giant
bigger than Jupiter. It has a cloudy atmosphere and a surface temperature of 1,000 degrees
Celsius.

Sign up to receive our newsletter in your inbox every day!

Please enter a valid email address.

The streaming giant is reportedly spending $8 billion on content this year, and India is a big part of
its plans. Chief Content Officer Ted Sarandos talks about growth and original web series Sacred
Games’ possible global reach
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ISRO to test its astronaut escape feature today

Indian Space Research Organisation (ISRO) has scheduled a ‘pad abort test’ of an experimental
space crew capsule on Thursday morning as an important cog of its plan to send Indians to space
one day.

The launch pad abort test, or PAT, involves aborting a space capsule at launch to save the
inmates. It is slated for 7 a.m. at ISRO’s Sriharikota launch venue, the Satish Dhawan Space
Centre (SDSC), in coastal A.P.

Astronauts’ safety

A two-hour band from 6 a.m. has been slotted for the test, according to information on the website
of ISRO’s Space Application Centre, Ahmedabad. SAC has provided devices that enable satellite
communication and navigation of this flight. ISRO Chairman K.Sivan has been overseeing the
preparations at the SDSC for the past two days.

The priority of all space agencies in a human space mission is the safe return of its astronauts.
With the pad abort test, ISRO aims to prove its technology that will safely parachute future
astronauts down in case their space vehicle develops snags while taking off, a senior ISRO
executive said.

First milestone

ISRO describes PAT as the first milestone in qualifying its crew escape system in an emergency.
The test is also one of the many main and supporting technologies that the space agency is
developing ahead of its ambitious Human Space Flight Programme (HSP).

According to information put together from multiple sources, a roughly 3,770-kg trial crew module,
aided by four solid-fuelled rockets built around it, will be flown up to a distance of 2.4 km. On firing,
the module will be jettisoned and demonstrate a safe descent with the help of parachutes — all
this in around three minutes.
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Copyright treaties get Cabinet nod

The Union Cabinet on Wednesday approved accession to the WIPO Copyright Treaty and the
WIPO Performers and Phonograms Treaty which extends coverage of copyright to the Internet
and digital environment.

The Centre said the approval of the Department of Industrial Policy and Promotion proposal will
“enable creative right-holders [to] enjoy the fruits of their labour, through international copyright
system that can be used to secure a return on the investment made in producing and distributing
creative works.” It further added these treaties would enable Indian right holders to get reciprocal
protection abroad.
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Union Cabinet clears DNA profiling Bill

The Union Cabinet has cleared a Bill that allows law enforcement agencies to collect DNA
samples, create “DNA profiles” and special databanks for forensic-criminal investigations.

The DNA Technology (Use and Application) Regulation Bill, 2018, is the latest version of a Bill that
originated as a DNA “profiling” Bill, framed by the Department of Biotechnology. The aim of that
draft legislation was to set in place an institutional mechanism to collect and deploy DNA
technologies to identify persons based on samples collected from crime scenes or for identifying
missing persons. However there was opposition, in that some activists argued that the manner in
which DNA information was to be collected and the way they were to be stored by forensic
laboratories constituted a violation of privacy.

A senior official familiar with the Bill said that several clauses of the Bill were tightened to make it
stronger and immune to data abuse. “This doesn’t aim to create a database of DNA profiles…The
databanks can only store information related to criminal investigations and the DNA details of
suspects will be deleted,” said Renu Swarup, Secretary, Department of Biotechnology. The Bill
creates a DNA Profiling Board that would be the final authority that would authorise the creation of
State-level DNA databanks, approve the methods of collection and analysis of DNA-technologies.
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Cosmic rays from massive star system may reach earth

The system contains a pair of massive stars whose eccentric orbits bring them close every 5.5
years.  

Eta Carinae — the most luminous and massive stellar system within 10,000 light-years — is
accelerating particles to high energies, some of which may reach the earth as cosmic rays, a study
using data from a NASA telescope has found.

“We know the blast waves of exploded stars can accelerate cosmic ray particles to speeds
comparable to that of light, an incredible energy boost,” said Kenji Hamaguchi, an astrophysicist at
NASA’s Goddard Space Flight Center in the U.S.

“Similar processes must occur in other extreme environments. Our analysis indicates Eta Carinae
is one of them,” said Mr. Hamaguchi, lead author of the study published in the journal Nature
Astronomy.

Astronomers know that cosmic rays with energies greater than one billion electron volts (eV) come
to us from beyond our solar system. However, because these particles — electrons, protons and
atomic nuclei, all carry an electrical charge — they veer off course whenever they encounter
magnetic fields. This scrambles their paths and masks their origins.

Eta Carinae, located about 7,500 light-years away in the southern constellation of Carina, is
famous for a 19th century outburst that briefly made it the second-brightest star in the sky.

This event also ejected a massive hourglass-shaped nebula, but the cause of the eruption remains
poorly understood.

The system contains a pair of massive stars whose eccentric orbits bring them unusually close
every 5.5 years. The stars contain 90 and 30 times the mass of our Sun and pass 225 million km
apart at their closest approach — about the average distance separating Mars and the Sun. “Both
stars drive powerful outflows called stellar winds,” said Michael Corcoran, also from Goddard.

“Where these winds clash changes during the orbital cycle, which produces a periodic signal in
low-energy X-rays,” said Mr. Corcoran.

NASA’s Fermi Gamma-ray Space Telescope also observes a change in gamma rays - light
packing far more energy than X-rays - from a source in the direction of Eta Carinae.

However, Fermi’s vision is not as sharp as X-ray telescopes, so astronomers could not confirm the
connection.

To bridge the gap between low-energy X-ray monitoring and Fermi observations, Hamaguchi and
his colleagues turned to NuSTAR space telescope.

Eta Carinae’s low-energy, or soft, X-rays come from gas at the interface of the colliding stellar
winds, where temperatures exceed 40 million degrees Celsius.

However, NuSTAR detects a source emitting X-rays above 30,000 eV, some three times higher
than can be explained by shock waves in the colliding winds. For comparison, the energy of visible
light ranges from about 2 to 3 eV.
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The team’s analysis shows that these “hard” X-rays vary with the binary orbital period and show a
similar pattern of energy output as the gamma rays observed by Fermi.
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Cabinet approves accession to WIPO Copyright Treaty, 1996 and WIPO Performance and
Phonograms Treaty, 1996
Cabinet

Cabinet approves accession to WIPO Copyright Treaty, 1996
and WIPO Performance and Phonograms Treaty, 1996

Posted On: 04 JUL 2018 2:34PM by PIB Delhi

The Union Cabinet chaired by Prime Minister Shri Narendra Modi has approvedthe proposal
submitted by Department of Industrial Policy and Promotion, Ministry of Commerce and Industry
regarding accession to the WIPO Copyright Treaty and WIPO Performers and Phonograms Treaty
which extends coverage of copyright to the internet and digital environment The approval is a step
towards the objective laid in the National Intellectual Property Rights (IPR) Policy adopted by the
Government on 12thMay 2016 which aims to get value for IPRs through commercialization by
providing guidance and support to EPR owners about commercial opportunities of e-commerce
through Internet and mobile platforms.

Benefits:

Meeting the demand of the copyright industries, these treaties will help India:

To enable creative right-holders enjoy the fruit of their labour, through international copyright
system that can be used to secure a return on the investment made in producing and
distributing creative works;

●

To facilitate international protection of domestic rights holder by providing them level-playing
field in other countries as India already extends protection to foreign works through the
International Copyright order and these treaties will enable Indian right holders to get
reciprocal protection abroad;

●

To instil confidence and distribute creative works in digital environment with return on
investment; and

●

To spur business growth and contribute to the development of a vibrant creative economy and
cultural landscape.

●

Background:

Copyright Act, 1957:

After the administration of Copyright Act 1957 was transferred to DIPP in March 2016, a study was
initiated to examine compatibility of Copyright Act 1957 with WCT and WPPT. Also a joint study
was undertaken with WIPO.

The Copyright Act, 1957 was amended in 2012 to bring it in conformity, with WCT and WPPT,
includes amendment in definition of "Communication to the public" to make it applicable to digital
environment (Section 2(ff)) as also introduced provisions related to Technological • Protection
Measures (Section 65A) & Rights Management Information (Section 65B); Moral rights of
performers (Section 38B); Exclusive rights of the performers (Section 38A); safe harbour
provisions over electronic medium (Section 52 (1) (b) and (c)),

 WIPO Copyright Treaty came in force on March 6, 2002 and has been adopted by 96
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contracting parties till date and is A Special agreement under Berne Convention (for protection of
literary and artistic works). It has provisions to extend the protection of copyrights contained
therein to the digital environment. Further it recognises the rights specific to digital environment, of
making work available, to address "on-demand" and other interactive modes of access,

WIPO Performances and Phonograms Treaty came in force on May 20, 2002 and has 96
contracting parties as its members. WPPT deals with rights of two kinds of beneficiaries,
particularly in digital environment - (i) Performers (actors, singers, musicians etc.) (ii) Producers of
Phonograms (Sound recordings). The treaty empowers right owners in theit negotiations with new
digital platforms and distributors. It recognizes moral rights of the performers for the first time &
provides exclusive economic rights to them.

Both the treaties provide framework for creators and right owners to use technical tools to protect
their works and safeguard information about their use i.e. Protection of Technological Protection
Measures (TPMs) and Rights Management Information (RMI).

****

AKT/VBA/SH
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Cabinet approves DNA Technology (Use and Application) Regulation Bill, 2018
Cabinet

Cabinet approves DNA Technology (Use and Application)
Regulation Bill, 2018

Mandatory Accreditation and Regulation of DNA
Laboratories

Posted On: 04 JUL 2018 2:25PM by PIB Delhi

The Union Cabinet chaired by Prime Minister Shri Narendra Modi has approved The DNA
Technology (Use and Application) Regulation Bill 2018.

 

Details:

 

The primary intended purpose for enactment of "The DNA Technology (Use and Application)
Regulation Bill"  is for expanding the application of DNA-based forensic technologies to
support and strengthen the justice delivery system of the country.

●

 

The utility of DNA based technologies for solving crimes, and to identify missing persons, is
well recognized across the world.

●

 

By providing for the mandatory accreditation and regulation of DNA laboratories, the Bill seeks
to ensure that with the proposed expanded use of this technology in the country, there is also
the assurance that the DNA test results are reliable and the data remain protected from
misuse or abuse in terms of the privacy rights of our citizens.

●

 

Speedier justice delivery.●

 

Increased conviction rate.●

 

Bill's provisions will enable the cross-matching between persons who have been reported
missing on the one hand and unidentified dead bodies found in various parts of the country on
the other, and also for establishing the identity of victims in mass disasters.

●
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Background:

 

          Forensic DNA profiling is of proven value in solving cases involving offences that are
categorized as affecting the human body (such as murder, rape, human trafficking, or grievous
hurt), and those against property (including theft, burglary, and dacoity). The aggregate incidence
of such crimes in the country, as per the statistics of the National Crime Records Bureau (NCRB)
for 2016, is in excess of 3 lakhs per year. Of these, only a very small proportion is being subjected
to DNA testing at present. It is expected that the expanded use of this technology in these
categories of cases would result not only in speedier justice delivery but also in increased
conviction rates, which at present is only around 30% (NCRB Statistics for 2016).

*****
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Successful flight testing of Crew Escape System - Technology Demonstrator
Department of Space

Successful flight testing of Crew Escape System -
Technology Demonstrator

Posted On: 05 JUL 2018 10:09AM by PIB Delhi

ISRO carried out a major technology demonstration today, the first in a series of tests
to qualify a Crew Escape System, which is a critical technology relevant for human
spaceflight. The Crew Escape System is an emergency escape measure designed to
quickly pull the crew module along with the astronauts to a safe distance from the
launch vehicle in the event of a launch abort. The first test (Pad Abort Test)
demonstrated the safe recovery of the crew module in case of any exigency at the
launch pad.

After a smooth countdown of 5 hours, the Crew Escape System along with the
simulated crew module with a mass of 12.6 tonnes, lifted off at 07.00 AM (IST) at the
opening of the launch window from its pad at Satish Dhawan Space Centre, Sriharikota
today. The test was over in 259 seconds, during which the Crew Escape System along
with crew module soared skyward, then arced out over the Bay of Bengal and floated
back to Earth under its parachutes about 2.9 km from Sriharikota. 

The crew module reached an altitude of nearly 2.7 km under the power of its seven
specifically designed quick acting solid motors to take away the crew module to a safe
distance without exceeding the safe g-levels. Nearly 300 sensors recorded various
mission performance parameters during the test flight. Three recovery boats are being
exercised to retrieve the module as part of the recovery protocol.

******
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Copyright law proposal rejected

The European Parliament rejected on Thursday a highly controversial EU copyright law proposal
that has pitted Beatles legend Paul McCartney against Internet giants and the creators of
Wikipedia.

Lawmakers are now expected to return in September to the plans, which are aimed at ensuring
creators of creative content — whether music, movies or news — are paid fairly in a digital world.
The draft law was firmly resisted by major U.S. tech giants as well as advocates of Internet
freedom, with some campaigners warning it could even spell the end of viral memes or jokes.

“Today’s vote represents a victory for democracy,” said Siada El Ramly, head of EDiMA, a lobby
representing Google, Facebook and other U.S. tech giants.

Members of European Parliament meeting in the eastern French city of Strasbourg voted 318
against the measure, 278 in favour, with 31 abstentions.

The vote would have given MEPs the mandate to start negotiations with member states for a
finalised law which Austria, holder of the EU’s six-month rotating presidency, would like finished by
the end of the year.

“Today’s vote is not a vote against the text itself but a vote to open new discussions in parliament,”
said Greens MEP Pascal Durand. “We want a more balanced text that protects copyright,
fundamental freedoms and the indispensable freedom of the Net,” he said.

The two most disputed aspects of the reform are an effort to boost revenue for hard-up news
publishers and a crackdown on the illegal use of copyrighted material on tech platforms such as
Google-owned Youtube or Facebook.
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Nasscom unveils centre for data, AI

The National Association of Software and Services Companies (Nasscom), India’s premier
software lobby, on Thursday opened a Center of Excellence (CoE) for Data Science and Artificial
Intelligence here.

“Nasscom also signed a MoU with NITI Aayog to collaboratively foster applied research,
accelerating adoption and ethics, privacy and security,” Nasscom said in a statement.

“With the aim to strengthen the country’s AI ecosystem, the CoE and MoU, both aim to serve as a
platform for intelligence-sharing and technology collaboration between stakeholders to build
collective capabilities for the industry and country in the cutting-edge areas artificial intelligence,” it
said.

Supporting AI strategy

Nasscom would support the government’s National Strategy for AI and will facilitate collaboration
between NITI Aayog and CoEs. It will also include NITI Aayog as a knowledge partner.
“Leveraging their skilling platform FutureSkills, Nasscom and NITI Aayog will together accelerate
innovation and cultivate skilling in India,” the software lobby said.

The CoE initiative is a nationwide programme on innovation, focusing on solutions in smart
manufacturing, automotive, healthcare, agriculture, energy, IoT, banking and financial services,
retail, telecom, and host of emerging technologies.

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.thehindu.com 2018-07-07

Einstein’s gravity theory passes extreme test, says study published in Nature

A new view of the Whirlpool Galaxy, one of the two largest and sharpest images Hubble Space
Telescope has ever taken, is released by NASA on Hubble's 15th anniversary April 25, 2005.   |
Photo Credit: Reuters

Albert Einstein’s insights into gravity hold true even in one of the most extreme scenarios the
universe can offer, according to a study.

Einstein’s understanding of gravity, as outlined in his general theory of relativity, predicts that all
objects fall at the same rate, regardless of their mass or composition.

This theory has passed test after test here on Earth, but scientists have wondered whether it still
holds true for some of the most massive and dense objects in the known universe, an aspect of
nature known as the Strong Equivalence Principle.

The new findings, published in the journal Nature, show that Einstein’s insights into gravity still
hold sway, even in one of the most extreme scenario.

To date, Einstein’s equations have passed all tests, from careful laboratory studies to observations
of planets in our solar system.

However, alternatives to Einstein’s general theory of relativity predict that compact objects with
extremely strong gravity, like neutron stars, fall a little differently than objects of lesser mass.

That difference, these alternate theories predict, would be due to a compact object’s so-called
gravitational binding energy - the gravitational energy that holds it together.

Withstanding tests

In 2011, the National Science Foundation’s (NSF) Green Bank Telescope (GBT) discovered a
natural laboratory to test this theory in extreme conditions: a triple star system called PSR
J0337+1715, located about 4,200 light-years from Earth.

This system contains a neutron star in a 1.6-day orbit with a white dwarf star, and the pair in a
327-day orbit with another white dwarf further away.

“This is a unique star system,” said Ryan Lynch of the Green Bank Observatory in the US.

“We don’t know of any others quite like it. That makes it a one-of-a-kind laboratory for putting
Einstein’s theories to the test,” he said.

Since its discovery, the triple system has been observed regularly by the GBT, the Westerbork
Synthesis Radio Telescope in the Netherlands, and the NSF’s Arecibo Observatory in Puerto
Rico.

If alternatives to Einstein’s picture of gravity were correct, then the neutron star and the inner white
dwarf would each fall differently towards the outer white dwarf.

“The inner white dwarf is not as massive or compact as the neutron star, and thus has less
gravitational binding energy,” said Scott Ransom, an astronomer with the National Radio
Astronomy Observatory in the US.
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Through meticulous observations and careful calculations, the researchers were able to test the
system’s gravity using the pulses of the neutron star alone.

They found that any acceleration difference between the neutron star and inner white dwarf is too
small to detect.

“If there is a difference, it is no more than three parts in a million,” said Nina Gusinskaia from the
University of Amsterdam in the Netherlands.

This places severe constraints on any alternative theories to general relativity, researchers said.

The result is ten times more precise that the previous best test of gravity, making the evidence for
Einstein’s Strong Equivalence Principle that much stronger, they said.
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‘Hybrid rocket tech in future’

Future Indian space missions, such as a distant human flight, and returnable and reusable launch
vehicles, will draw heavily from aircraft technologies, Indian Space Research Organisation (ISRO)
Chairman K.Sivan has said.

‘A healthy marriage’

Calling it a healthy marriage of complex rocket science and artful aircraft technologies, he said the
space agency was looking at the prospect of winged space planes that mix rocket science with
plane technology, perhaps after a decade.

Such a hybrid scene has already opened in a small way with the May 2016 test flight of bringing
back a small experimental winged space vehicle. Dr. Sivan, who is also Secretary, Department of
Space, was delivering the annual Air Chief Marshal L.M. Katre Memorial Lecture organised by the
Air Force Association, Karnataka. While American launch agency SpaceX has retrieved the first
stage of its rocket, Dr. Sivan said ISRO would like to go beyond this and attempt getting back the
second stage also, in the true national spirit of thrift. Such a concept would need space planes.
For this, ISRO would tap the expertise of aeronautical engineers and the Indian Air Force.

‘Dream proposal’

Dr. Sivan later said the agency is routinely updating a 2004 proposal for an aspirational human
spaceflight programme (HSP). He, however, played it down to say that right now “[an HSP] is still
our dream proposal which, I think, has to happen. India should not be left behind.”

About technologies for a potential manned mission, he said a first draft of the HSP may be ready
in a few weeks time. “We keep on making such new proposals, this [the HSP] is there every time
in our plans. Right now, we are refining our document of 2004 and will sharpen it further,” he said.

He clarified that an HSP is not even before the Space Commission, it is not approved and is
distant, that any thoughts and technologies about it were still evolving, and ISRO would talk to
supporting agencies only when it took a specific form.
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In AI, radiology finds a new ally

Reading a chest X-ray is tough. So much so that even radiologists get it right only around 70-80%
of the time. What if they got help from ‘machine eyes’?

qXR, an artificial intelligence (AI) tool to interpret chest X-rays, was developed by the Mumbai-
based Qure.ai, a health-care technology company. It was trained on over 1.5 million X-rays to
detect 15 chest abnormalities, ranging from tuberculosis to potentially cancerous lung nodules.

To test the product, Qure.ai, in December 2017, began collaborating with radiologists at the
Bengaluru hospitals of the Columbia Asia health-care group. The company received a set of 2,000
chest X-rays from Columbia Asia’s digital database which qXR then interpreted. Next, the AI’s
findings were compared with the interpretations by three expert radiologists.

Overcoming the ‘black box’

The results of the trial were very promising, says Shalini Govil, senior adviser and quality controller
at Columbia Asia Radiology Group; the AI was calling the X-rays correctly around 90% of the time.
But there was another feature that particularly pleased her — qXR’s ability to explain, in the way
human radiologists do, why it interpreted the X-ray the way it did. Even the most sophisticated AIs
frequently cannot do this — a problem known as AI’s “black box”.

The “black box” is inherent in advanced AI techniques such as deep-learning. This is how deep-
learning works: to teach a computer to think like humans, researchers use a network of
mathematical functions (called an artificial neural network) which mimics the biological brain. Next,
they input data into this network. In qXR’s case, these were chest X-rays and radiologist
interpretations of them. When the network is exposed to millions of such X-rays and
interpretations, it builds its own rules for translating the images into interpretations.

The resulting AI can now read new X-rays and spot abnormalities accurately. But even though
such AIs can be highly competent, they are often unable to communicate the rules they used to
arrive at the interpretation. This ‘black box’ in AI functioning affects several products today. For
example, in early 2017, Stanford University researchers in the U.S. trained a neural network to
identify cancerous skin lesions as accurately as dermatologists could. Yet, when they asked the AI
what part of a mole looked cancerous, it couldn’t answer.

qXR is designed to avoid this problem. For example, if it detects a pleural effusion (build-up of fluid
in the lungs), it tells the radiologist where in the X-ray the abnormality lies. It does so by circling
the part of the X-ray indicating the effusion, such as a blunting of the angle between the
diaphragm and ribs (costophrenic angle)

“This was the ground-breaking thing for us,” says Ms. Govil. “The AI looks at the X-ray just like my
post-graduate radiologist would.”

TB screening plan is next

Given its potential, NITI Aayog recently began talks with Qure.ai for a pilot tuberculosis (TB)
screening project as part of its Aspirational Districts programme. Under the programme, the
government will work to raise living standards in 112 Indian districts. TB screening projects are
critical for India, which has an estimated 2.7 million TB cases every year. Many of these patients
do not get a diagnosis early enough, because they lack access to health care. When they do
consult doctors, the doctor may fail to spot the disease in a chest X-ray if she isn’t trained.
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So, an AI that can distinguish likely TB cases from normal X-rays and send the likely patients for
further testing can save radiologists a lot of time.

Only some 50 of every 1,000 healthy people screened are likely to need further testing, says
Prashant Warier, the CEO and co-founder of Qure.ai.

But there will be substantial challenges in deploying qXR across rural India, given the lack of
digitisation in hospitals. Two weeks ago, Mr. Warier and his team installed qXR at the district
hospital in Baran, Rajasthan. TB incidence here is around 170 per 100,000 people, Dr. Sampat
Raj Nagar, Baran’s district chief medical and health officer said. Yet, the 100 chest X-rays ordered
by the hospitals everyday are not screened for TB by default. With qXR, Dr. Nagar hopes to start
doing this.

To cover all of Baran though, 15 other diagnostic centres will need to use qXR. The problem is
that none of these centres digitises X-rays today, without which the AI can’t function. Qure.ai is
working to fix this. It is a big challenge but not one that cannot be tackled, according to Mr. Warier.
“We see a substantial opportunity to change how radiology is delivered in Indian hospitals.”

priyanka.pulla@thehindu.co.in
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NASA prepares to extract data as Kepler runs very low on fuel

An artist's composite of the Kepler telescope. Photo: NASA   | Photo Credit: Reuters

Scientists at NASA are preparing to download the latest bit of data stored in its plant-hunting
Kepler space telescope as the spacecraft is now running “very low” on fuel.

The US space agency has placed the spacecraft in a no-fuel-use safe mode to save the remaining
fuel so that data extraction can be completed, NASA said on Friday.

On August 2, the Kepler team will command the spacecraft to awaken from its no-fuel-use state
and manoeuvre the spacecraft to the correct orientation and downlink the data.

Once the data has been downloaded, the expectation is to start observations for the next
campaign with any remaining fuel.

But as of now, returning the data back to Earth is the “highest priority” for the remaining fuel.

We've paused science observations for @NASAKepler to download recent science data after
receiving an indication that the spacecraft is very low on fuel as expected. Our team is monitoring
the fuel closely as we expect to run out in the next few months: https://t.co/rES0NHRsmP
pic.twitter.com/kthrcEiwjb

Since May 12, Kepler has been on its 18th observation campaign, staring at a patch of sky
towards the constellation of Cancer it previously studied in 2015.

The data from this second look will provide astronomers with an opportunity to confirm previous
exoplanet candidates and discover new ones.

To bring the data home, the spacecraft must point its large antenna back to Earth and transmit the
data during its allotted Deep Space Network time, which is scheduled in early August.

Until then, the spacecraft will remain stable and parked in a no-fuel-use safe mode.

If the manoeuvre and download are successful, the team will begin its 19th observation campaign
on August 6 with the remaining fuel, NASA said, adding that it will provide an update after the
scheduled download.

The US space agency has been monitoring the Kepler spacecraft closely for signs of low fuel for
quite some time now, and expects it to run out of fuel in the next few months.

Launched in 2009, the Kepler mission is specifically designed to survey our region of the Milky
Way galaxy to discover hundreds of Earth-size and smaller planets in or near the habitable zone
and determine the fraction of the hundreds of billions of stars in our galaxy that might have such
planets.

Among other findings, recently 24 new planet discoveries were made using data from the 10th
observation campaign, adding to the spacecraft’s growing bounty of 2,650 confirmed planets.

The Kepler space telescope, which is now 94 million miles away from Earth, has survived many
potential knock-outs during its nine years in flight, from mechanical failures to being blasted by
cosmic rays.
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In 2013, Kepler’s primary mission ended when a second reaction wheel broke, rendering it unable
to hold its gaze steady at the original field of view.

The spacecraft was given a new lease on life by using the pressure of sunlight to maintain its
pointing, like a kayak steering into the current.

Reborn as “K2,” this extended mission requires the spacecraft to shift its field of view to new
portions of the sky roughly every three months in what scientists refer to as a “campaign.”

Initially, the Kepler team estimated that the K2 mission could conduct 10 campaigns with the
remaining fuel.

It turns out scientists were overly conservative in their estimate. The mission has already
completed 17 campaigns, and since May 12, Kepler has been on its 18th observation campaign.

But scientists now know that its life is coming to end very soon.

NASA in April launched another planet-hunting spacecraft, the Transiting Exoplanet Survey
Satellite (Tess).

After the Kepler space telescope, Tess is the second spacecraft which will search for planets
outside our solar system, including those that could support life.
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India going ahead with S-400 buy, says Nirmala

India is going ahead with the purchase of S-400 air defence systems from Russia despite
American concerns, and has told the U.S. that it is for them to address concerns over its recent
Russia sanctions, Defence Minister Nirmala Sitharaman said on Friday.

Meanwhile, the 2+2 talks between the Defence and External Affairs Ministers and their U.S.
counterparts, which was postponed in early July, is likely to be held in the first week of September,
the Minister said.

“We have made it clear that CAATSA is a U.S. law and not a UN law,” Ms. Sitharaman said,
talking to reporters in her South Block office.

The U.S. has passed the CAATSA (Countering America’s Adversaries Through Sanctions Act)
that proposes to impose sanctions on nations that have significant defence relations with Russia.

While the U.S. administration has said waivers will be incorporated in it to protect friends and
allies, it is yet to be done. This has generated significant concern in India which is heavily
dependent on Russia for military hardware.

India’s stand has been conveyed to a delegation of the U.S. Congress, headed by Chairman of the
U.S. House Armed Service Committee Mac Thornberry, which was in New Delhi in May.

Asked if the law did not apply to India, Ms. Sitharaman said “Of course it does not.”

On the S-400 deal, Ms Sitharaman said negotiations had reached a “conclusive stage” with
Russia. Last month, India and Russia had concluded commercial negotiations for the purchase of
five S-400 systems worth over Rs. 39,000 crore. The deal is expected to be announced later this
year.

COMCASA not done yet

On the foundational agreement, Communications, Compatibility, Security Agreement (COMCASA)
— which will enable Indian military to obtain encrypted communication systems from the U.S., Ms.
Sitharaman indicated that no agreement has been reached yet. “I don’t think final positions have
been arrived at all,” she said.

CAATSA (Sanctions Act) is U.S. law, not UN law

Nirmala Sitharaman

Defence Minister
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‘DNA profiles won’t be kept permanently’

“If there’s a criminal case, till the case is solved the DNA profile will remain in the bank. They will
be removed after a judicial order. These things will be specified in the rules.”

The rules will come after Parliament approves the DNA Technology (Use and Application)
Regulation Bill, 2018, the latest version of the DNA ‘profiling’ Bill framed by the Department of
Biotechnology in 2015.

The aim of that draft legislation was to establish an institutional mechanism to collect and deploy
DNA technologies to identify persons based on samples collected from crime scenes or to identify
missing persons. The Cabinet cleared the Bill on July 3. The Bill envisages a DNA Profiling Board
and a DNA Data Bank.

To help in investigations, there would be a central databank as well as regional ones, and these
would store DNA profiles under various heads, such as a ‘crime scene index’ or ‘suspects index’
or ‘offenders index.’

A moot point — and this necessitated a Law Commission analysis — was whether the databanks
were secure enough to protect the privacy of those from whom DNA details were collected. It also
deliberated on how, and who were authorised, to collect such information.

The 11-member Board, according to the proposed legislation, is supposed to be the regulatory
authority that will grant accreditation to DNA laboratories.

“An important thing that the Bill achieves is to ensure that private laboratories don’t proliferate and
work without scientific validation. It will be a full-time Board and chaired by the Secretary, DBT,”
Ms. Swarup said.

The Board, in consultation with members of the judiciary, will frame rules on how long the DNA
details of an entrant on a crime index would be maintained. “As such, there’s no reason for the
details to remain for posterity, somebody has to give instructions for them to be removed…
However, when and how these will be removed will be specified by the Rules,” she said.
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Scientific Organizations should work in synergy and not in silos: Vice President
Vice President's Secretariat

Scientific Organizations should work in synergy and not in
silos: Vice President

Engage with coastal states to make them tsunami-ready:
Vice President tells Scientists

Interacts with Scientists & Researchers at Indian National
Centre for Ocean Information Services

Posted On: 13 JUL 2018 7:15PM by PIB Delhi

The Vice President of India, Shri M. Venkaiah Naidu called upon various scientific organizations in
the country to work in synergy and not in silos for improving people’s lives. He was interacting with
the Scientists of the Indian National Centre for Ocean Information Services (INCOIS) and the
National Tsunami Warning Centre located there, in Hyderabad today. The Deputy Chief Minister of
Telangana, Shri Mohammad Mahmood Ali and other dignitaries were present on the occasion.

The Vice President said he was extremely impressed with its capabilities and the work being
carried out by the scientists in the areas of ocean observations, information and advisory services.
He told the scientists to work closely with NDMA, coastal states and their disaster management
units to make the coastal communities tsunami-ready.

At the National Tsunami Warning Centre, the Vice President enquired about tsunami alerts and
the on-going research on tsunami detection. The Director of INCOIS, Dr Satheesh C. Shenoi gave
an overview of the Tsunami Warning Centre’s activities.

Later addressing the scientists and researchers, the Vice President complimented INCOIS for
issuing Potential Fishing Zone (PFZ) Advisories to 5.79 lakh fishermen along the Indian coastline
in their local languages. The advisories were reducing their fishing time by 60-70 per cent, while
netting two to three times higher profit compared to their searches prior to receiving the advisories,
he added.

The Vice President said that techniques and knowledge base developed at INCOIS was not only
helping in improving the quality of the life of fishing community, but also resulting in huge national
savings on diesel and valuable human effort, he added. 

Lauding INCOIS for developing operational services for predicting oil spills, the Vice President
advised the institution to constantly interact with the user agencies like the Coast Guard, Maritime
Police and seek their feedback to improve advisories and services. Glad that the Indian Coast
Guard, the agency responsible for the mitigation of oil spills occurring in the seas around us, was
now using the oil spill trajectory predictions and working closely with INCOIS to improve the
accuracy of predictions, he added.

The Vice President also suggested to INCOIS to integrate Multi-Hazard vulnerability maps and the
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3D GIS maps with tsunami early warnings and storm surge predictions to give a more accurate
forecasts of the areas that might get inundated due to tsunami or storm surge. It will help in better
management of the disasters and mitigate the suffering of the coastal population, he added.

The Vice President also wanted INCOIS to popularize ‘Sagar Vani’, an integrated information
dissemination system, among the fishermen and other users so that the ocean information and
alerts could be reached to a large number of people.

Following is the text of Vice President's address:

"I am delighted to visit the Indian National Centre for Ocean Information Services (INCOIS) and
interact with scientists and researchers.

Ever since its inception in 1999, INCOIS has carved a niche for itself in the field of oceanography.
Let me first compliment the Director of INCOIS, scientists and other staff of the institute for the
excellent progress made by this centre in the areas of ocean observations, information and
advisory services.

I am aware that the services of INCOIS, backed with strong science, generated and delivered
through hi-technology innovations, are directly touching the lives of millions of coastal population.

I noted that INCOIS is literally following its mission statement that states: “Provide the Ocean
Information and Advisory Services to Society, Industry, Government Agencies and Scientific
Community through Sustained Ocean Observations and Constant improvements through
Systematic and Focussed Research”.

The Potential Fishing Zone (PFZ) Advisories issued by INCOIS have now become part of the
value chain of the fishing community. I am told that an estimated 4.5 lakh users are regularly
accessing this advisory and reducing their fishing time by 60-70 per cent, while netting two to three
times higher profit as compared to their previous searches prior to receiving these advisories.

With millions along the Indian coastline dependent on fishing for their livelihood, I am pleased to
know that these PFZ advisories with specific references to 586 fish landing centres along the
coast are being given in the form of maps and texts in native languages. I am happy that the
techniques and knowledge base developed at our research centers are helping in improving the
quality of the life of fishing community. This results in huge national savings on diesel and valuable
human effort.

I am sure, the efforts of INCOIS to improve the accuracy of these advisories and in predicting the
Potential Fishing Zones will further help our fishermen in their fishing activities. I also compliment
INCOIS for designing and installing new generation Electronic Display Boards (EDBs) at major
fishing harbors.

I am also pleased to know that INCOIS is providing forecasts on state of oceans around India.

As you all are aware, marine operations and safe navigation require accurate information on
ocean weather. INCOIS service on Ocean State Forecasting (OSF) is a major step in this
direction. The service provides forecasts on the condition of ocean waves, ocean surface currents,
sea surface temperature and other related aspects five days in advance. I am happy that these
services are used by fishermen, ports and harbours, Indian Navy and Coast Guard. I congratulate
INCOIS for developing very high-resolution Ocean General Circulation Models and utilising them
to provide the forecasts on the state of oceans around India.
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I am also informed that INCOIS has developed the operational services to predict the movement
of the oil spills when they occur in the seas around us. I am glad that the Indian Coast Guard, the
agency responsible for the mitigation of oil spills occurring in the seas around us, is now using the
oil spill trajectory predictions provided by INCOIS and working closely with INCOIS to further
improve the accuracy of predictions.

Again, I am also pleased to know that the Search and Rescue Aid Tool (SARAT) developed by
INCOIS is being used by Coast Guard, Maritime Police and other agencies to search for persons
and objects missing at sea. I strongly urge you to constantly interact with various users and
implementation agencies like the Indian Coast Guard, Maritime Police and seek their feedback to
further improve your advisories and services.

I just visited the state-of-the-art National Tsunami Warning Centre and was impressed with the
capabilities. I have been briefed that this centre is one of the best in the world   and is providing
timely and accurate tsunami advisories. I compliment INCOIS and other institutions involved in
establishing this system indigenously in a record time. I am happy to note that the accuracy of our
advisories is “on-par” or even “better” than other global centres and that our system has now
expanded its services to all the countries on the Indian Ocean Rim.  I am confident that we are
well prepared to issue the warning in few minutes and save the precious lives in the eventuality of
any tsunami in future.

I understand that INCOIS is focusing on expanding the operations to South China Sea and other
areas, enhancing the accuracies of warnings by real-time tsunami modelling, and improving the
resilience of coastal communities through capacity building programmes. I suggest that you must
work closely with all coastal states, especially with their disaster management officials, to make
the coastal communities tsunami-ready.

I have seen the Multi-Hazard vulnerability maps and the 3D GIS maps generated by INCOIS. I am
sure that they will find enormous use in planning of coastal infrastructure as also in disaster
mitigation. Meanwhile, I suggest you to integrate these maps with tsunami early warnings and
storm surge predictions so that you can give a more accurate  forecast of the areas that might get
inundated due to tsunami or storm surge. It will help in better management of the disaster and
mitigate the suffering of the coastal population.

Ocean data is an important prerequisite for the generation of services, initialization of models,
validation of models and forecasts as well as for oceangraphic and atmospheric research. INCOIS
should continue its efforts in deploying and maintaining these ocean observing platforms (Argo
floats, drifters, current meters, sea level gauges, tsunami buoys, etc.). With INCOIS establishing
itself as the one-stop-shop for all ocean related data and data products, these activities need to be
sustained.

Web, mobile and information technologies have evolved as the prime sources of information
dissemination. I noticed that INCOIS has effectively capitalized on these technologies and built a
single window system with multilingual and WEB-GIS functionality for delivery of ocean data,
information, and advisories. The fact that the number of users has grown multi-fold over the years
is a proof of its utility. I advice you to popularise the newly developed ‘Sagar Vani’, among our
fishermen as well as among other users of ocean so that you can reach the information to a large
number of users and general public quickly through multiple dissemination mechanisms.

I am delighted to learn about the academic activity and the growing number of Ph.D. and masters
students on your campus. I am delighted that the International Training Centre for Operational
Oceanography established at INCOIS in 2013 is now being developed into a UNESCO Category II
Centre. I believe, UNESCO approved the establishment of this Centre, in recognition of the



cr
ac

kIA
S.co

m
crackIAS.com

capability of India in the field of ocean science. You must utilise this opportunity to keep up our
leadership in the areas of ocean sciences and lead other countries in sustainable development of
the oceans-- a common heritage of humanity.

I am aware of the numerous awards achieved by INCOIS and the Tsunami Warning System for its
excellent record of service. I would like to congratulate the young & dynamic team for all the good
work.

I have also taken note of the future plans of INCOIS that include, (i) enhancing the accuracy,
resolution & reach of its PFZ & OSF services, (ii) regional & global tsunami watch operations, (iii)
real-time tsunami & storm surge modelling, (iv) setting up high-resolution ocean general circulation
models with data assimilation capability, (v) multi-hazard & 3D-GIS Mapping (vii) utilisation of GPS
for tsunami early warnings, (viii) setting up of UNESCO Category 2 Centre as a world class
training centre for operational oceanography and (ix) setting up Digital Ocean. I am sure, the
Ministry of Earth Sciences will provide necessary resources and support to these extremely
important initiatives.

Finally, before concluding, I would like to express my deep appreciation for the outstanding work
being carried out at INCOIS to meet the societal needs—solving the problems faced by the people
should be the basis for any scientific advancement.

 

Thank you, Jai Hind!

***
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Silk-based bioactive wound dressing and skin graft

The peptides reduced the population of both Gram-positive and Gram-negative bacteria and
stopped their growth, say Biman Mandal (right) and Dimple Chouhan.   | Photo Credit: Picasa

Researchers at the Indian Institute of Technology (IIT) Guwahati have developed bioactive wound
dressings and bio-artificial skin by using silkworm silk fibroin as matrix and coating it with
recombinant spider silk proteins. If animal trials are also successful, the wound dressing might
help in treating chronic and severe wounds such as diabetic foot ulcers, while skin graft might
come handy for burn patients.

Wound dressings

While wound dressings reduced bacterial population by nearly fourfold and showed good anti-
biofilm properties, the silk scaffolds seeded with human dermal and epidermal cells led to the
development of bio-artificial skin. The team led by Prof. Biman Mandal from the Department of
Biosciences and Bioengineering also vascularised (develop blood vessels) the bio-artificial skin by
using human dermal microvascular endothelial cells. The results of the study were published in the
journal ACS Applied Materials & Interfaces.

Nanofibrous silk mat for wound dressing was prepared using silkworm fibroins as the matrix and
was coated with 0.1 mg/ml of recombinant spider silk proteins containing antimicrobial peptides,
cell binding protein and growth factor peptide. Whereas the growth factor stimulates cell
proliferation and recruits cells to the site of wound, the cell binding protein also helps in recruiting
cells to the wound site and in the cell migration process.

“The spider silk has high affinity towards silkworm silk and so readily self-assembles as a thin
coating on top of the matrix without the use of any chemicals. Since the interaction between spider
and silkworm silk is strong the coating remains stable,” says Dimple Chouhan from IIT Guwahati
and first author of the paper. Both mulberry and non-mulberry silk varieties were suitable for
producing the matrix, with the non-mulberry silk showing quicker and stronger self-assembly with
spider silk.

If silkworm silk matrix is directly functionalised then more volume of the active compounds will be
required and tunable delivery of the compounds will also be difficult.

The functionalised spider silk used in the study was developed by Dr. My Hedhammar from KTH
Royal Institute of Technology, Stockholm, Sweden, and coauthor of the paper.

The two cationic peptides — Magainin I and Lactoferricin — contained in the spider silk-coated silk
mats showed good antibacterial activity against two of the most common bacteria found in wounds
— Pseudomonas aeruginosa and Staphylococcus epidermidis. “The cationic peptides are non-
specific and so can target most bacteria present in the wound. We tested the peptides against
both Gram-positive and Gram-negative bacteria and the peptides reduced the population of both
and stopped bacterial growth,” says Prof. Mandal. The peptides did not allow biofilm formation till
the end of 24 hours of study.

Since chronic wounds lack cell binding proteins and growth factor to recruit skin cells to the site,
the healing gets delayed or obstructed. But the presence of these proteins and antimicrobials in
the coated silk mat helped the team achieve “functionally active mats” for wound dressing.

Skin grafts
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To develop bio-artificial skin grafts, a soft, porous scaffold made of silkworm silk protein was
coated with recombinant spider silk protein containing RGD proteins that promote cell binding and
proliferation. Under in vitro conditions, the scaffold was cultured with human dermal (fibroblasts)
and epidermal (keratinocytes) skin cells. While the dermal and epidermal skin cells led to the
development of a bilayer skin graft, blood vessels were formed in the skin graft by culturing the
scaffold with human dermal microvascular endothelial cells.

“We maintained the scaffold co-cultured with two skin cells types and blood vessel-forming cells
for 21 days and developed skin grafts,” says Chouhan. “We could mimic both the epidermal and
dermal layer of the skin and thus come up with a facile, efficient and affordable way to develop
functionalised constructs for tissue engineering and possible drug screening applications.”

“We are currently performing follow up studies using various animal models to examine the
efficacy of bioactive constructs, to understand the healing properties and study cell-material
interactions,” Prof. Mandal says.
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Upgraded Vikas engine — with more thrust — will boost ISRO’s rockets

All three satellite launch vehicles of the Indian Space Research Organisation (ISRO) are set to
add muscle to their spacecraft lifting power in upcoming missions this year. The space agency has
improved the thrust of the Vikas engine that powers all of them. The agency said the high-thrust
engine qualified on Sunday after a ground test lasting 195 seconds (over three minutes).

Main beneficiary

The main beneficiary of the high-thrust Vikas engine is said to be the heavy-lifting GSLV-Mark III
launcher, which ISRO expects will now put 4,000-kg satellites to space. This would be the third
Mk-III and the first working one to be designated MkIII Mission-1 or M1.

The first MkIII of June 2017 started with a 3,200-kg satellite and the second one is being readied
for lifting a 3,500-kg spacecraft.

The Vikas engine “will improve the payload capability of PSLV, GSLV and GSLVMk-III launch
vehicles,” ISRO said. The improvement effort, the second such since December 2001, was
conducted at ISRO Propulsion Complex in Mahendragiri, Tamil Nadu.

S. Somanath, Director, Launch Vehicles Centre, Vikram Sarabhai Space Centre, said the
incremental benefit of the upgraded engine should be seen in the PSLV and GSLV missions over
the coming months. MkIII-D2, the second test flight of the heavy-lifter, is being assembled. The
new engine will be used in the subsequent mission — M1.

The Vikas engine is used in the second stage of the light lifting PSLV; the second stage and the
four add-on stages of the medium-lift GSLV; and the twin-engine core liquid stage of Mk-III.

Mr. Somanath said that, eventually, ISRO will phase out Vikas by replacing it first in Mk-III with a
cleaner and safer semi-cryogenic engine. The semi-cryo engine is ready for trial; its stage has just
been approved. “I cannot predict when it [the replacement] can happen,” he said.
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BrahMos tested in extreme weather conditions

The supersonic cruise missile BrahMos was successfully test-fired on Monday, under extreme
weather conditions, as part of the service life extension programme for the Army.

“The missile followed the designated trajectory and the key components functioned perfectly.
BrahMos has again proved its all-weather capability, flying in sea state 7, with waves as high as
nine metres,” the Defence Ministry said in a statement. (Sea state is the degree of turbulence at
sea, generally measured on a scale of 0 to 9 according to average wave height).

The missile was fired from a mobile autonomous launcher at 10.17 a.m. from the Integrated Test
Range at Balasore, Odisha.

BrahMos, a joint venture between India and Russia, has been demonstrated in various
configurations in land-attack, anti-ship and from the air. The Army and the Navy have already
inducted the missile, while the air launched variant is undergoing trials.

It has a strike range of around 290 km and is described as the world’s fastest supersonic cruise
missile.

Defence Minister Nirmala Sitharaman congratulated the scientists, officials of Brahmos and the
Army for the successful test firing of the missile. Senior Army officials and scientists from DRDO
and Brahmos witnessed the trial.

“Brahmos missile has established itself as a major force multiplier in modern-day complex
battlefields with its impeccable land-attack, anti-ship capabilities with multi-role and multi-platform
abilities,” the Ministry said.

Monday’s test launch comes close on the heels of two trials of the missile conducted on May 21
and 22 in which the major sub-systems manufactured indigenously under the ‘Make in India’
campaign were tested.

(With PTI inputs)
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 Chandrayaan-II Mission
Department of Space

 Chandrayaan-II Mission

Posted On: 18 JUL 2018 4:31PM by PIB Delhi

Indian Space Research Organisation (ISRO) is planning to deploy a rover on the lunar
surface through Chandrayaan-2 mission.  The instruments on Rover will conduct in-situ
analysis of elements such as  Na,  Mg, Al, Si, etc; in the vicinity of landing site.   Mining
and extracting Helium-3 deposits is not planned.   Total approved cost of the
Chandrayaan-2 Mission is Rs.603.00 crores.

 

This information was provided by the Union Minister of State (Independent Charge)
Development of North-Eastern Region (DoNER), MoS PMO, Personnel, Public
Grievances & Pensions, Atomic Energy and Space, Dr Jitendra Singh in written reply to
a question in Lok Sabha today.

****
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NASA to launch probe into sun’s scorching atmosphere

Ambitious plan: An illustration of NASA’s Parker Solar Probe, which is scheduled for launch on
August 6 .   | Photo Credit: AFP

NASA is preparing to send a probe closer to the sun, enduring wicked heat while zooming through
the solar corona to study this outermost part of the stellar atmosphere that gives rise to the solar
wind.

The Parker Solar Probe, a robotic spacecraft the size of a small car, is slated to launch from Cape
Canaveral in Florida, with August 6 targeted as the launch date for the planned seven-year
mission. It is set to fly into the sun’s corona within 3.8 million miles from the solar surface, seven
times closer than any other spacecraft.

“To send a probe where you haven’t been before is ambitious. To send it into such brutal
conditions is highly ambitious,” Nicola Fox, a project scientist from the Johns Hopkins University
Applied Physics Laboratory, told a news conference on Friday.

The previous closest pass to the sun was by a probe called Helios 2, which in 1976 came within
43 million km.

The distance of the earth from the sun is approximately 149.6 million km.

Importance of study

The corona gives rise to the solar wind, a continuous flow of charged particles that permeates the
solar system. Unpredictable solar winds cause disturbances in our planet’s magnetic field and can
play havoc with communications technology on the earth. NASA hopes the findings will enable
scientists to forecast changes in the earth’s space environment.

“It’s of fundamental importance for us to be able to predict this space weather, much like we
predict weather here on the earth,” said Alex Young, a solar scientist at NASA’s Goddard Space
Flight Center in Maryland.

“In the most extreme cases of these space weather events, it can actually affect our power grids
on the earth.” The project, with a $1.5 billion price tag, is the first major mission under NASA’s
Living With a Star programme.

The probe is set to use seven Venus flybys over nearly seven years to steadily reduce its orbit
around the sun, using instruments designed to image the solar wind and study electric and
magnetic fields, coronal plasma and energetic particles. NASA aims to collect data about the inner
workings of the highly magnetized corona.

The probe, named after American solar astrophysicist Eugene Newman Parker, will have to
survive difficult heat and radiation conditions.

It has been outfitted with a heat shield designed to keep its instruments at a tolerable 29 degrees
Celsius even as the spacecraft faces temperatures reaching nearly 21,370 degrees Celsius at its
closest pass.

Sign up to receive our newsletter in your inbox every day!
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IISER Pune uses nanovesicles to improve cancer drug delivery

The number of colonies reduced signifiicantly in the presence of nanovesicles loaded with the
drug, say Manickam Jayakannan (right) and Nagaraj Balasubramanian (second from right).  

By encapsulating the poorly water-soluble anticancer drug Alisertib in polysaccharide nano-sized
balls or vesicles, researchers at the Indian Institute of Science Education and Research (IISER)
Pune have been able to increase its uptake by breast cancer cells and achieve greater ability to
restrict cancer cell growth. Better uptake of the drug when encapsulated meant lower
concentration (0.02 microM) of the drug was sufficient to restrict cancer growth significantly better
than the free drug.

The study, which was started about six years ago, gains importance as the drug by targeting
AU`RKA now selectively inhibits RalA protein thereby disrupting cancer cells’ ability to grow
without anchorage (anchorage independent growth). Anchorage independence in tumors is what
allows cells to spread and grow at new sites in the body — metastasis.

Target protein

Since producing inhibitors against RalA protein is challenging and the existing inhibitor is not
specific (targets both RalA and RalB), the researchers chose to target Aurora Kinase A (AURKA)
instead. Aberrant AURKA activity has been implicated in cancer formation, and its inhibition could
potentiate the effect of chemotherapies. When AURKA is silenced, RalA protein, which is present
downstream, gets automatically (and selectively) inhibited.

The researchers embedded breast cancer cells in 3D gels (collagen or agarose) and incubated
them with nanovesicles containing the drug and a florescent dye. In 15 days the breast cancer
cells grew into a colony in the 3D gel. About 75% of the encapsulated drug was retained in the
nanovesicle and carried into cancer cells during the 15-day period.

“While the free drug did not inhibit the colony forming ability of cancer cells, the number of colonies
was significantly reduced in the presence of nanovesicles loaded with the drug,” says Prof.
Nagaraj Balasubramanian from the Department of Biology who led the team along with Prof.
Manickam Jayakannan from the Department of Chemistry, IISER Pune.

The encapsulated drug produced 94% inhibition of the target AURKA leading to 25% inhibition of
RalA; the drug did not affect RalB. As a result, there was 38% inhibition of anchorage independent
growth of cancer cells.

In comparison, at 50%, the Ral inhibitor achieved greater inhibition of RalA than the encapsulated
drug but the inhibition was not specific — RalB was inhibited by 64%. The inhibition of anchorage
independent growth was only 33%.

“What was interesting is that besides being specific to RalA, the encapsulated drug achieved
greater inhibition of anchorage independent growth than the Ral inhibitor. This despite the Ral
inhibitor achieving double the inhibition of RalA than the encapsulated drug,” says Prof.
Balasubramanian.

“So the Alisertib drug did better than the existing Ral inhibitor and led to better inhibition of
anchorage independent growth. That’s the most striking observation of the study,” he says. The
results were published in the journal Molecular Pharmaceutics.
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For this study, the nanovesicles were encapsulated with only one drug (Alisertib) in the
hydrophobic envelop while a fluroscent dye was loaded in the hydrophilic core. But the 2014 study
(published in the journal Nanoscale) by the team showed that loading the nanovesicles with two
drugs enhances the therapeutic efficacies against cancer cells.

Hydrophobic and hydrophilic anticancer drugs loaded in the envelop and core of the nanovesicle
respectively performed better than free drugs and synergistically killed breast and colon cancer
cells. The proof-of-concept study was published in 2012 in Biomacromolecules.

“We are aiming to start animal studies in mice to study how well the drug contained in
nanovesicles is able to inhibit breast cancer tumours. We are also using this drug loaded in
nanovesicle to inhibit and study the role of AURKA and RalA in normal and cancer cells. So it also
becomes a tool to understand the role of these proteins in cells,” he says.

Fabricating nanovesicles

“To make the nanovesicles self-assemble, we undertook some modifications to the dextran
polysaccharide using a molecule from cashew nut shell extract,” says Prof. Jayakannan. “Since
both are from bio-based nanosystems, the nanovesicles are not toxic to cells, and possibly
human, and are biodegradable.”

Prof. Jayakannan and his team started working on making the nanovesicles self-assemble way
back in 2008 and in 2012 they succeeded once they knew the structure that is required to make
the nanovesicle with modification.

“The nanovesicle is bilayered and is held together to form a stable vesicle through hydrophilic-
hydrophobic interactions,” Prof. Jayakannan says. Since the nanovesicles are about 120
nanometre in size, they are easily taken up by cancer tissue but not normal tissue.

Also, nanovesicles with the drugs loaded become water dispersible thus increasing the uptake by
cancer cells. “We are working to make the nanovesicles even more specific to cancer cells,” Prof.
Jayakannan says. The drug-loaded nanovesicles are cleaved by esterase enzyme once inside the
cell. “In spite of being cleaved, the drug is released slowly in a controlled manner over 8-10 hours”
Prof. Jayakannan says. This would be important for how nanovesicles act in tumours.
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The deep and far of science

One of the greatest challenges in science communication is to understand the significance of the
phenomena being written about. While science writers are often asked how their subject impacts
life and people, the simple answer when writing about basic sciences is that it’s too early for that
assessment. That, however, does not take away from the fact that the research in question could
be groundbreaking. For cases where this answer does not suffice, here are some reasons to
appreciate writing on basic science that go pasts the ‘so what’ reaction.

The most exciting discoveries in science are those that significantly deepen existing knowledge
about familiar phenomena. There is another category of discoveries that uncovers a brick on the
metaphorical wall that blocks scientists from seeing far into the unknown. All scientific research
falls in between these two points. The closer the discovery is to pushing the limits of knowledge,
the more its significance, and the more it is loved by science writers, for the discovery is that much
easier to grapple with.

Two discoveries exemplify this point: one was the August 17, 2017 detection of the merging of two
neutron stars, achieved by studying gravitational waves that the stars set off when merging. The
other is the puzzle posed by the transient discovered by Stephen Smartt using the Hawaii-based
ATLAS telescope, on June 16 this year. The transient was called AT2018cow and nicknamed the
‘cow’ because of the last three letters of its official label.

The neutron star merger was the fifth time a gravitational wave signal had been detected by
observatories on earth. It was a known area, yet this was markedly different from earlier observed
mergers of black holes. “The new siren sang for 100 seconds at frequencies climbing to thousands
of cycles per second,” said an article in Science. And after the collapse there was a brilliant flash
of light — the kilonova — observed experimentally for the first time. This time more than the two
detectors of LIGO were at work. The Pisa-based VIRGO detector had joined in, and by a process
called triangulation, scientists were able to localise this event in the sky as never before.

While the window had already been opened by earlier discoveries, this event deepened existing
knowledge significantly. The ‘cow’, on the other hand, appears to be an unknown in every sense of
the word. While astronomers guess that it might be a type Ic supernova, they are not completely
sure. The race is on to find out what exactly it is.

Perhaps neither of these discoveries would really touch our lives were we to insist that research
always must have an immediacy or be useful. But when you contemplate how far human
endeavour has reached beyond what it can perceive with bare hands and naked senses, the
wonder begins.

The writer covers science for The Hindu and is based in Chennai
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Underground lake detected on Mars

NASA handout image obtained July 1, 2017 from NASA's Mars Reconnaissance Orbiter shows
Gorgonum Basin, one of several large basins within the Terra Sirenum region of Mars.   | Photo
Credit: AFP

Using a radar instrument on an orbiting spacecraft, scientists have spotted what they said on
Wednesday appears to be a sizeable salt-laden lake under ice on the southern polar plain of Mars,
a body of water they called a possible habitat for microbial life.

The reservoir they detected — roughly 20 km in diameter, shaped like a rounded triangle and
located about 1.5 km beneath the ice surface — represents the first stable body of liquid water
ever found on Mars.

Whether anywhere other than Earth has harboured life is one of the supreme questions in science,
and the new findings offer tantalizing evidence, though no proof. Water is considered a
fundamental ingredient for life.

The researchers said it could take years to verify whether something is actually living in this body
of water that resembles a subglacial lake on Earth, perhaps with a future mission drilling through
the ice to sample the water below.

“This is the place on Mars where you have something that most resembles a habitat, a place
where life could subsist,” said planetary scientist Roberto Orosei of Istituto Nazionale di Astrofisica
in Italy, who led the research published in the journal Science.

“This kind of environment is not exactly your ideal vacation, or a place where fish would swim,”
Orosei added. “But there are terrestrial organisms that can survive and thrive, in fact, in similar
environments. There are microorganisms on Earth that are capable of surviving even in ice.”

The detection was made using data collected between May 2012 and December 2015 by an
instrument aboard the European Space Agency's Mars Express spacecraft that transmits radar
pulses, which penetrate the Martian surface and ice caps.

“This took us long years of data analysis and struggles to find a good method to be sure that what
we were observing was unambiguously liquid water,” said study co-author Enrico Flamini, chief
scientist at the Italian Space Agency during the research.

The location's radar profile resembled that of subglacial lakes found beneath Earth's Antarctic and
Greenland ice sheets.

Mars long ago was warmer and wetter, possessing significant bodies of water, as evidenced by
dry lake beds and river valleys on its surface. There had been some signs of liquid water currently
on Mars, including disputed evidence of water activity on Martian slopes, but not stable bodies of
water.

Orosei said the water in the Martian lake was below the normal freezing point but remained liquid
thanks in large part to high levels of salts. Orosei estimated the water temperature at somewhere
between 14 degrees Fahrenheit (minus 10 degrees Celsius) and minus 94 degrees Fahrenheit
(minus 70 degrees Celsius).

It remains to be seen if more subsurface reservoirs of water will be found or whether the newly
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discovered one is some sort of quirk, Orosei said.

If others are detected and a network of subglacial lakes exists like on Earth, he said, that could
indicate liquid water has persisted for millions of years or even dating back to 3-1/2 billion years
ago when Mars was a more hospitable planet.

The question would be, Orosei added, whether any life forms that could have evolved long ago on
Mars have found a way to survive until now.

“Nobody dares to propose that there could be any more complex life form,” Orosei said.
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IISc researchers observe superconductivity at ambient temperature, pressure

For the first time, researchers from the Indian Institute of Science (IISc) Bengaluru have been able
to achieve superconductivity at ambient temperature and pressure. A large number of materials
have been found to undergo normal to superconducting transitions. But such transitions require
extremely low temperature and/or extremely high pressure. Achieving this transition at ambient
temperature and pressure therefore gains great significance. The pre-print findings are reported in
ArXiv.

A material is said to exhibit superconductivity when it is able to conduct electric current with
practically zero resistance. So unlike the conventionally used materials such as copper and steel,
a superconductor can carry a current indefinitely without losing any energy.

Superconductors are already used for many applications such electronics, levitation of trains,
particle accelerators, and superconducting coils.

However, they need to be cooled to very low temperatures, which restrict their use in our everyday
life. The ability to achieve superconductivity at ambient temperature and pressure therefore
becomes very significant.

A two-member team, led by Professor Anshu Pandey from the Solid State and Structural
Chemistry Unit at IISc, observed superconductivity in nano-sized films and pellets made of silver
nanoparticles embedded in a gold matrix. Superconductivity was observed at minus 37 degree
Celsius. The resistance observed is very low — 10-4 ohms — but not zero. The limitation to
measure even lower resistance arises from instrument sensitivity, the authors claim.

Though gold and silver are not known to exhibit a superconducting state independently, the team
was able to achieve superconductivity in nanostructures made by embedding silver particles of 1
nanometre size into a gold matrix. The nanosized silver particles were prepared separately before
they were incorporated into a gold matrix.

“The results look robust and interesting. At the same time, it is a surprising result as a mixture of
two metals — silver and gold — shows superconductivity,” said Professor Pratap Raychaudhuri
from the Superconductivity Lab at Tata Institute of Fundamental Research (TIFR), Mumbai.

It’s a remarkable achievement and I am very excited about it. To me it is a pleasant surprise but
not a shock,” said Dr. Ganapathy Baskaran from Chennai’s Institute of Mathematical Sciences
who has been working in the field of superconductivity for nearly 30 years. “They didn’t observe
zero resistance but the resistance seen is very low, much lower than any metal.”

Meissner effect

Professor Pandey’s team did observe the Meissner effect though the effect is relatively low.
Meissner effect is where the magnetic fields are completely expelled by the superconducting state
and is a crucial evidence for superconductivity.

“Though they didn’t observe perfect Meissner effect, they did observe samples becoming strongly
diamagnetic, which is consistent with superconductivity,” said Dr. Baskaran, a SERB Fellow. A
diamagnetic material is repelled by magnetic field and is consistent with superconductivity.

Though the diamagnetism observed is not complete it is strong enough. “There may be several
reasons why they didn’t observe complete diamagnetism. For instance, it is difficult to observe
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complete diamagnetism in the material that they have used,” said Professor Raychaudhuri.

“The observed diamagnetism is far stronger than the values associated with most normal
materials, as well as with previous reports of nanostructured gold or silver. The magnitude of the
observed diamagnetism is thus consistent with a granular superconductor,” the authors write.

“Even granular superconductivity at this temperature is a remarkable achievement. Now other
scientists should be able to reproduce this,” comments Dr. Baskaran.

“The temperature at which diamagnetism is observed is the same as when the resistance goes to
nearly zero,” said Professor Raychaudhuri. The authors have observed superconductivity up to
320 K but haven’t measured the diamagnetism.
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AI superpower or client nation?

Google’s CEO compares AI (artificial intelligence) with fire and electricity in terms of their role in
human civilisation, while Stephan Hawking feared that AI could end humanity. We are facing
something really extraordinary. Industrial revolution moved the centres of physical power from
human and animal bodies to machines. With the locus of intelligence now also getting
disembodied, AI systems are set to transform our economic, social and political organisation.

Intelligent systems typically tend to centralise and monopolise control. Sensing that an AI
economy will radically concentrate income and wealth, many global digital industry leaders have
called for assured basic income for all. Globally, just one or two concentrations of AI power may
rule the world. Currently, these are in the U.S. and China.

Where does India stand in the AI race? Nowhere. And it is fast squandering its great advantages
of high IT capabilities and a big domestic market required for data harvesting. Unlike most
industrial technologies, AI does not develop in laboratories and then get applied by businesses. AI
develops within business processes, as data are mined from digital platforms, and turned into
intelligence, which is ploughed back to produce more data and intelligence, in infinite loops. Any
country’s AI therefore largely exists within its huge, domestically owned commercial digital/data
systems. In the U.S. it is with Google, Amazon, Facebook, Apple and Microsoft — and in China
with Baidu, Alibaba and Tencent.

India has no such large domestically owned commercial data systems. And any chance that these
could develop is being nipped by allowing takeovers like of Flipkart by Walmart. Soon, Walmart
and Amazon will own between them perhaps the most significant set of India’s consumer-
behavioural and other economic data, over which they will develop various kinds of AI. In time,
such AI will allow them to control practically everything, and every actor, along various economic
value chains linked to consumer goods.

Beyond economic dominance, AI is as much about cultural, political and military power. Russian
President Vladimir Putin claims that whoever rules AI will rule the world. A non-AI military against
an AI-powered one will be like a hapless infantry unit facing an armoured division. And where does
a military get its AI from? Google and Microsoft are partnering with U.S. military on AI applications,
and China’s companies even more closely so with its military. Who will help India build its AI for
military and other security/strategic purposes?

Confusion is caused by many Indian IT industry leaders conveying the erroneous message that
India is doing well with AI. The problem is that they are jostling for crumbs of IT/digital business
when Indian policymakers should be aiming at the highest levels of new value chains that AI will
create in every sector. It is mastery over the systemic cores of AI where the real national
advantage lies.

The digital/AI industry works in huge ecosystems with global digital corporations at the centre, and
various start-ups and specific digital/AI applications at the peripheries. Amazon and Google both
push their cloud services to try to become the default machine learning platforms, which they open
source to fence in the largest number of clients and followers possible. They further network
selectively to aggrandise digital and AI power. For instance, Google with Walmart and China’s
JD.com to counter Amazon and Alibaba’s e-commerce might, and Baidu with Microsoft to develop
an autonomous driving platform.

Start-ups everywhere, including in India, are mostly vying to find a place in such huge global
ecosystems, anchored either in the U.S. or China, generally by being bought out.
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All the wonderful AI applications that we read about, which the Niti Aayog’s new AI strategy is also
replete with — whether of increased agriculture output, precision medicine or tailored learning —
are basically shop-windows of global digital/AI corporations. It is just like they allured us with all
the unbelievable Internet and mobile applications, provided for ‘free’. These AI applications may
give us spectacular one-off benefits here and there, but gathering further data from each new
instance it is the AI engine owned by a Google or Microsoft that becomes ever more intelligent
about India’s problems and solutions. They stand to build an epochal fortune around these quickly-
scaling AI engines.

A big nation like India cannot derive satisfaction from rapidly becoming a client country for AI,
whether as ready users of AI applications in different areas, or by offering out-sourced R&D for
global digital/AI corporations through start-ups existentially eager to be bought out. What really
counts is whether India owns the centres of systemic AI that comes from controlling huge
commercial data ecosystems. In this regard, India’s ambition to be an AI superpower is, frankly,
sinking fast.

Technologies should flow freely across the globe, and we must welcome global technology
companies to help India’s digital development. But while technology is global, data are essentially
local. Even with all the overlaps, there are some basic differences between core technology
businesses and data-driven businesses.

Data-based sectoral platforms, like in e-commerce, urban transport, agriculture, health, education,
etc., should largely be domestic. India has a right to provide such domestic protection through
policy, especially if India begins to treat its collective social/economic data as a strategic national
asset, as our mineral resources are. (All the talk of data being the new oil… well quite right!)

Such policy protection alone will ensure that we have large-scale data-driven Indian companies
able to develop the highest AI in every sector, by employing huge Indian data to solve (equally
huge) Indian problems. Once enough AI proficiency and strength has been developed
domestically, it should then be used to go global.

There is no other route to becoming an AI superpower. With its highest IT as well as
entrepreneurial/managerial competence, and a huge domestic market, India is among extremely
few countries that can make it. But the time is running out fast.

Parminder Jeet Singh is with the Bengaluru-based NGO, IT for Change

Sign up to receive our newsletter in your inbox every day!

Please enter a valid email address.

This refers to the tendency to form friendships and other forms of interpersonal relationships with
people we come across often in our daily lives.

Our existing notification subscribers need to choose this option to keep getting the alerts.

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.pib.nic.in 2018-07-27

Linking of Space Research with Contemporary Needs
Department of Space

Linking of Space Research with Contemporary Needs

Posted On: 26 JUL 2018 1:53PM by PIB Delhi

Indian Space Research Organisation (ISRO), since its inception, has been driven by the objective
of harnessing the benefits of space technology for national development and improving the lives of
the people. The satellite enabled data and services are being used to improve the living standards
of people. These include Television broadcasting, Direct-to-Home, ATM, Mobile communication,
Tele-education, Tele-medicine and advisories on weather, pest infestation, agro-meteorology and
potential fishing zones. Satellite data is also used for crop production estimation, crop
intensification, agricultural drought assessment, wasteland inventory, identifying ground water
prospect zones, inland aquaculture suitability and disaster risk reduction, which indirectly benefits
the people

In order to promote use of space technology for governance and public administration,
Department of Space had formed expert working groups in ISRO for proactive interaction with the
Government departments and prepared the joint action plan on “Effective use of Space
Technology in Governance & Development”. These action plans were deliberated in One Day
National Meet held in New Delhi in September 2015, with the participation of all the Central
Government Ministries/Departments. 127 projects emerged out of this Meet, are being executed in
the areas of Natural Resources Management, Planning, Monitoring & Decision Making and
Disaster Risk Reduction.

Further, to promote utilisation of space technology in State Government Departments, State level
workshops have also been conducted in 17 states. Other measures include  (i) institutionalisation
of space applications in many Ministries/Departments, (ii) conduct of training sessions on space
technology based applications at LBSNAA (DoPT) and training of  Deputy Secretaries as part of
 ISTM Programs (DoPT).

This information was provided by the Union Minister of State (Independent Charge) Development
of North-Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances & Pensions, Atomic
Energy and Space, Dr Jitendra Singh in written reply to a question in Rajya Sabha today.

****  

BB/NK/PK
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Europe launches Galileo navigation satellites amid Brexit row

The Ariane 5 rocket, with four Galileo satellites onboard, takes off from the launchpad in the
European Space Centre (Europe spaceport) on July 25, 2018 in Kourou, French Guiana.   | Photo
Credit: AFP

Europe launched four more Galileo satellites on July 25, taking the number in orbit to 26 and
moving a step closer to having its own navigation system, just as the programme has become the
latest flashpoint in Brexit negotiations.

The satellites, which will be part of the European Union's alternative to the U.S. Global Positioning
System, or GPS, blasted off from Europe's spaceport in French Guiana aboard an Ariane 5 rocket
at 8.25 AM local time (1325 GMT), according to the European Space Agency (ESA).

The Galileo system will eventually have a total of 30 satellites, weighing about 700 kg each. They
are equipped with antennae and sensors and powered by two five-square-metre solar wings. The
EU aims to use Galileo to tap into the global market for satellite navigation services, which it
estimates will be worth 250 billion euros by 2022.

But a row over Galileo has erupted amid Brexit negotiations, with London accusing the European
Union of shutting British businesses out of the project before Britain's exit next year and
threatening to develop its own rival system.

Former Brexit minister David Davis last month warned that shutting Britain out at this stage would
delay the Galileo project by up to three years and increase the bill by an extra one billion euros.

Since the EU decided to go ahead with Galileo 17 years ago, the programme has suffered some
setbacks, including delays, financing problems, two satellites being put into the wrong orbit and
questions about whether Europe really needs a rival system to GPS.
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How safe is CRISPR?

The clustered, regularly interspaced, short palindromic repeats, or CRISPR/CRISPR-associated
protein 9 (Cas9) (CRISPR-Cas9) system has revolutionised genetic manipulations and made gene
editing simpler, faster and easily accessible to most laboratories. The technique has gained
considerable traction recently to repair defective genes for potential therapeutic applications.
Based on this promise, multiple clinical trials have been initiated in the U.S. and China (using the
CRISPR-Cas9 system) to produce gene-edited cells for cancer and HIV-1 therapy.

However, is CRISPR ready for prime time and safe for clinical use?

What studies show

Last year, a study by Stanford University, U.S., found that the CRISPR-Cas9 system introduces
unexpected off-target (outside of the intended editing sites) effects in mice. Although the
manuscript describing the study results has since been retracted (due to the lack of proper
controls ascribing a causal role of the CRISPR-Cas9 system in introducing off-target effects), the
fear that the CRISPR system is being prematurely rushed for clinical use lingers. Three recent
reports have exacerbated this fear even further.

Two studies, one from the Karolinska Institute, Sweden, and the other from the biopharmaceutical
company Novartis, have highlighted that CRISPR-Cas9-edited cells might trigger cancer. The
results from both studies were published last month in the scientific journal, Nature Medicine.

In the Karolinska study, the authors showed that the CRISPR-Cas9 system induced activation of a
protein called P53. This P53 protein acts like a gatekeeper or guardian in the cells to keep them
healthy and prevents them (the cells) from turning cancerous. In many cancers, cells lose their
ability to repair deleterious genetic changes due to an impaired P53 function. Researchers in the
study claim that a functional P53 protein swings into action in the target cell and repairs the edited
site rendering the Cas9-mediated editing process ineffective. In cells where editing is adequate,
the cell’s P53 protein may be dysfunctional. Therefore, a functional pP53 protein is good for the
cells to be healthy but makes the Cas9-mediated editing process less effective. On the contrary, a
defective P53 protein is ideal for Cas9-mediated editing but makes the cells cancer-prone by
introducing genetic changes elsewhere in the genome (outside of the editing sites).

Like in the earlier study, the Novartis study found that a high efficiency of the CRISPR-Cas9
system in human pluripotent stem cells (cells that can self-renew indefinitely in cell culture) is
linked to the presence of a dysfunctional P53 protein. Pluripotent stem cells usually have very low
editing efficiency due to high Cas9 toxicity in those cells. A possible workaround to decrease Cas9
toxicity and, therefore, enhance the editing efficiency by inhibiting P53 function may increase the
risk of mutations elsewhere in the genome in those cells.

A third study, published this month in the scientific journal, Nature Biotechnology, and from the
Wellcome Sanger Institute, U.K., provided further evidence for the unintended consequences of
the CRISPR-Cas9 system.

The study found that both the mouse and the human gene edited cells suffered from large DNA
deletions far from the intended editing sites. The scientists have argued that the commonly used
techniques to screen for off-target effects may not be sufficient to identify the adverse-effects sites
and comprehensive genomic analyses of the edited cells, using long-read DNA sequencing
technology, may be required to pinpoint those.
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The studies, which have showed the dark side of the CRISPR-Cas9 editing system, have,
however, not deterred those who think that the system is ready for the clinic. The proponents
argue that mice with genome-edited cells developing cancer have not been reported and the cells
with adverse studies are not the ones currently in clinical trials. The cautious ones, however, say
that it’s only a matter of time that a comprehensive whole-genome sequencing of the edited cells
will show the adverse consequences of the CRISPR-Cas9 system. No matter which side wins, it
will take years before the CRISPR system is ready for prime time and clinical use. It is no surprise,
therefore, that George Church of Harvard University, a CRISPR pioneer himself, chose an older
gene editing system TALEN over the CRISPR system to create virus-resistant human cells as the
TALENs, although with less cleavage efficiency, have more editing precision.

View from India

What are the implications of such findings in India? Although there are no clinical trials or studies
to use CRISPR-Cas9 edited cells in the clinic currently undergoing in India, blood-related
disorders such as haemophilia, sickle cell anaemia, and Beta-Thalassemia, and other disorders
such as Duchenne Muscular Dystrophy are promising candidates for gene editing. In fact, for
many of these diseases, results from the proof-of-concept studies have been published from
elsewhere. There are many Indian researchers actively working in this area, and for them, the
recent studies provide a cautionary tale to conduct a comprehensive genomic analysis before
moving to use the CRISPR-Cas9 edited cells in the clinic.

Binay Panda is at Ganit Labs, Bengaluru
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Scientists confirm Einstein's supermassive black hole theory

This artist's impression provided by the European Southern Observatory in July 2018 shows the
path of the star S2 as it passes close to the supermassive black hole at the center of the Milky
Way galaxy.   | Photo Credit: AP

A team of international scientists observing a star in the Milky Way have for the first time
confirmed Einstein's predictions of what happens to the motion of a star passing close to a
supermassive black hole.

Einstein's 100-year-old general theory of relativity predicted that light from stars would be
stretched to longer wavelengths by the extreme gravitational field of a black hole, and the star
would appear redder, an effect known as gravitational red shift.

“This was the first time we could test directly Einstein's theory of general relativity near a
supermassive black hole,” Frank Eisenhauer, senior astronomer at the Max Planck Institute for
Extraterrestrial Physics, told journalists. “At the time of Einstein, he could not think or dream of
what we are showing today.”

A team of scientists at the European Southern Observatory started monitoring the central area of
the Milky Way using its Very Large Telescope to observe the motion of stars near the
supermassive black hole 26 years ago. The black hole is 26,000 light years away from Earth and
has a mass 4 million times that of the Sun. The scientists selected one star, S2, to follow. With an
orbit of 16 years, they knew it would return close to the black hole in 2018.

Over 20 years, the accuracy of their instruments has improved and so in May 2018, they were
able to take extremely precise measurements in conjunction with scientists from around the world.

This showed the star's orbital velocity increasing to more than 25 million kph (15.5 million mph) as
it approached the black hole. The star's wavelength stretched as it sought to escape the
gravitational pull of the supermassive black hole, shifting its appearance from blue to red, Odele
Straub from the Paris Observatory said. The scientists now hope to observe other theories of
black hole physics, she said.

“This is the first step on a long road that the team has done over many years and which we hope
to continue in the next years,” Reinhard Genzel, who led the international team, said.
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India plans to procure missile shield from U.S.

India is also in talks with Russia to procure the S-400 air defence systems.  

India is in talks with the U.S. to procure an advanced air defence system to defend the National
Capital Region (NCR) from aerial attacks. The process for procuring the National Advanced
Surface-to-Air Missile System-II (NASAMS-II), estimated at $1 billion, has been initiated.

“This system will help in preventing 9/11-type attacks [when terrorists flew hijacked planes into
New York’s World Trade Center] on Delhi. It is in the Acceptance of Necessity (AoN) stage now,”
an official source said.

Secure airspace

India is deploying a multi-tiered air defence network to fully secure its airspace from incoming
fighter aircraft, missiles and unmanned aerial vehicles (UAV).

The official said this system would complement other systems such as the medium and long-range
surface-to-air missile (SAM) systems under procurement. India is also in an advanced stage of
talks with Russia for the procurement of very long range S-400 air defence systems.

Apart from these imports, India is also developing an indigenous Ballistic Missile Defence (BMD)
system.

Phase-I of the BMD is expected to be deployed soon.

The NASAMS was developed by Raytheon in partnership with KONGSBERG Defence and
Aerospace of Norway. The Raytheon website says it is a “highly adaptable mid-range solution” for
any operational air defence requirement and provides a tailorable, state-of-the-art defence system
that can maximise the ability to quickly identify, engage and destroy current and evolving enemy
aircraft, UAV or emerging cruise missile threats.” NASAMS-II is an upgraded version of the
NASAMS and features new 3D mobile surveillance radars and 12 missile launchers for quicker
reaction.

India is going ahead with the procurement of the S-400 systems despite differing views of the U.S.
over the sanctions against Russia and the Countering America’s Adversaries Through Sanctions
Act.

It [procurement of NASAMS-II] is in the Acceptance of Necessity (AoN) stage now
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Biomarkers to predict stillbirth

New biomarkers found in maternal blood may allow doctors to prevent stillbirth. Scientists in
Canada found this after analysing the blood of women who experienced stillbirth. When they
compared them to healthy women they noticed a “chemical difference”. They used a mass
spectrometer and identified four chemicals that showed up consistently in mothers who
experienced stillbirth. Combining this with demographic information about the mothers, the
researchers discovered biomarkers for predicting signs of first-trimester stillbirth, including a fifth,
previously unknown blood chemical called verruculotoxin which is produced by microbes and
fungi. Using this approach, scientists could develop the tools and the technology to screen for
many other, preventable illnesses that affect both women and children. Previous research into
predicting stillbirth has focussed on genetics. Focussing on chemicals within the body gives
scientists a clearer view of the potential causes and reasons. The findings have been published in
the Journal of Maternal-Fetal and Neonatal Medicine.

India has brought down HIV incidence, but it must do more in removing social stigma

Our existing notification subscribers need to choose this option to keep getting the alerts.

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.thehindu.com 2018-07-30

Gene link to arthritis

Researchers in the U.S. have found a gene associated with disease severity in models of
rheumatoid arthritis. The discovery could not only provide a new pathway for treatment but also a
way to measure the prognosis of patients diagnosed with the autoimmune condition. The gene
was discovered during experiments on synovial cells from the inner lining of joints in humans and
animals, and also in animal models of arthritis severity. This is the first time that the gene, HIP1,
has been implicated in arthritis severity and in cell invasiveness. Rheumatoid arthritis is a chronic
disease that can cause disability and deformation of joints and affects roughly 1% of the world’s
population. Drugs currently available to treat rheumatoid arthritis target the body’s immune
response but raise the risk of immunosuppression and susceptibility to infections such as herpes
zoster and pneumonia. The findings have been published online in the Annals of the Rheumatic
Diseases.
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Stem cells trial to fight Parkinson’s

Jun Takahashi, left, professor at Kyoto University, at a press conference in Kyoto on Monday.   |
Photo Credit: KYODO

Japanese researchers on Monday announced the first human trial using a kind of stem cell to treat
Parkinson’s disease, building on earlier animal trials.

The research team at Kyoto University plans to inject five million induced Pluripotent Stem (iPS)
cells, which have the potential to develop into any cell in the body, into patient brains, the
university said in a press release.

The iPS cells from healthy donors will be developed into dopamine-producing brain cells, which
are no longer present in people with Parkinson’s disease.

Parkinson’s disease is a chronic, degenerative neurological disorder that affects the body’s motor
system, often causing shaking and other difficulties in movement.

Worldwide, about 10 million people have the illness, according to the Parkinson’s Disease
Foundation.

The clinical trials come after the researchers successfully used iPS cells to restore functioning
brain cells in monkeys last year. They announced last year that primates with Parkinson’s
symptoms regained significant mobility after iPS cells were inserted into their brains.

iPS cells are created by stimulating mature, already specialised, cells back into a juvenile state —
basically cloning without the need for an embryo. These can be derived from the patient, making
them less likely to be rejected, while also sidestepping ethical qualms about taking cells from
embryos.

The cells can be transformed into a range of different types of cells, and their use is a key sector
of medical research.

Currently available therapies “improve symptoms without slowing or halting the disease
progression,” the foundation says.

But the new research aims to actively reverse the disease.

Monitoring period

The clinical test with seven participants aged between 50 and 69 will begin on Wednesday.

The university will monitor the conditions of the patients for two years after the operation.

They also confirmed that the iPS cells had not transformed into tumors during the two years after
the implant.

iPS cells are created by stimulating mature, already specialised, cells back into a juvenile state —
basically cloning without the need for an embryo.

These can be derived from the patient, making them less likely to be rejected, while also
sidestepping ethical qualms about taking cells from embryos. The cells can be transformed into a
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range of different types of cells, and their use is a key sector of medical research.

In 2014, Riken, a Japanese government-backed research institution, carried out the world’s first
surgery to implant iPS cells to treat a patient with age-related macular degeneration (AMD), a
common medical condition that can lead to blindness in older people.
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Modernisation of Defence Sector
Ministry of Defence

Modernisation of Defence Sector

Posted On: 30 JUL 2018 3:46PM by PIB Delhi

Government is taking measures for modernization of the Armed Forces, through procurement of
new equipment and upgrading of existing equipment and systems including security systems so
as to ensure that the Armed Forces are equipped to meet the entire spectrum of security
challenges.  The modernization projects are progressed as per the approved Capital Acquisition
Plans and in terms of the extant Defence Procurement Procedure (DPP).

         Government is pursuing initiatives to achieve higher levels of indigenization and self-reliance
in the defence sector by harnessing the capabilities of the public and private sector industries in
the countries.  These measures include according priority and preference to procurement from
Indian vendors and liberalization of the licensing regime.  DPP accords the highest priority to Buy
Indian (Designed, Developed and Manufactured) (IDDM).  The ‘Make’ procedure has been
simplified with provisions for earmarking projects not exceeding development cost of Rs.10 crores
(government funded) and     Rs.3 crores (Industry funded) for micro, small and medium
enterprises (MSMEs); and with provisions for involving private industry as production agencies
and technology transfer partners.  The simplified Make-II procedure has been notified for Industry
funded development projects. Government has also promulgated the policy on Strategic
Partnership in the Defence Sector to encourage broader participation of the private sector in
manufacture of major defence platforms and equipment.

This information was given by Raksha Rajya Mantri Dr. Subhash Bhamre in a written reply to Kumari
Selja in Rajya Sabha today.
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‘Make in India’ in Defence Sector
Ministry of Defence

‘Make in India’ in Defence Sector

Posted On: 30 JUL 2018 3:44PM by PIB Delhi

The policy on Strategic Partnerships in Defence Sector was promulgated on 31.05.2017 as
Chapter VII of Defence Procurement Procedure (DPP) 2016 titled as “Revitalising Defence
Industrial Ecosystem through Strategic Partnerships”.

          The Policy on Strategic Partnerships is intended to institutionalise a transparent, objective
and functional mechanism to encourage broader participation of the private sector, in addition to
DPSUs / OFB, in the manufacture of defence platforms and equipment such as aircraft,
submarines, helicopters and armoured vehicles.  It will serve to enhance competition, increase
efficiencies, facilitate faster and more significant absorption of technology, create a tiered industrial
ecosystem, ensure development of      a wider skill base and trigger innovation.  The 04 segments
identified for acquisition under Strategic Partner (SP) route are, (i) Fighter Aircraft; (ii) Helicopters;
(iii) Submarines; and  (iv) Armoured Fighting Vehicles (AFVs) / Main Battle Tanks (MBTs).

          From a strategic perspective, this will help to reduce current dependence on imports
aligning the Defence sector with ‘Make in India’ initiative of the Government of India and gradually
ensure greater self-reliance and dependability of supplies essential to meet national security
objectives.

         The Strategic Partner (SP) is expected to play the role of a System Integrator by building an
extensive eco-system comprising development partners, specialised vendors and suppliers, in
particular, those from the micro, small and medium enterprises (MSME) sector.  SP shall develop
tiered industries in each segment by entering into teaming agreements and development
partnerships with other industries, including micro, small and medium enterprises (MSMEs),
DPSUs, Ordnance Factories, other Public Sector Undertakings, Defence Research &
Development Organisation and foreign companies that are part of the global supply chain in the
relevant sector, so that an eco-system of domestic manufacturers in the Indian defence sector is
developed, including for spares and capacities for repair and maintenance of the platforms.

This information was given by Raksha Rajya Mantri Dr. Subhash Bhamre in a written reply to Shri
Dhiraj Prasad Sahu in Rajya Sabha today.
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