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Gene link for cholesterol

Researchers have identified a protein that plays a key role in the absorption of cholesterol in the
gut. Once a person digests cholesterol, genetics play a large part in how the fatty substance is
regulated throughout the body. High concentrations of low-density lipoprotein cholesterol (LDL-C)
circulating in the blood are a major risk factor for cardiovascular disease. Although the cause for
high LDL-C levels is in great part due to genetic variation, large-scale analyses have only revealed
a tiny portion of the genes responsible. A variant of the gene, LIMA1, was associated with
increased levels of cholesterol. Further investigation revealed that the gene variant is rare across
various populations, and that it creates a truncated protein. Mice lacking LIMA1 had significantly
lower cholesterol uptake (about 28% less) in the gut than in litter mates that did express the gene.
The study appears in the latest issue of the journal, Science.

At around 2 a.m. on May 17 morning, a grievously sick Mohammed Salih, a 28-year-old architect
from Kerala’s Perambra town, was rushed by his family to
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Milky Way disc much bigger than thought: study

An image released by the ESA on July 5, 2010 from the Planck telescope of its first all-sky image.
The main disc of Milky Way, our galaxy, runs across the centre of the image.   | Photo Credit:
AFP/NASA IMAGES

It would take us 200,000 years to cross the disc of our galaxy if we could travel at the speed of
light, say scientists who found that the disc of the Milky Way is bigger than thought.

Spiral galaxies, such as the Milky Way, have discs which are really thin, in which the major fraction
of their stars are found. These discs are limited in size, so that beyond certain radius there are
very few stars left.

In our Galaxy, we were not aware that there are stars in the disc at distances from the centre more
than twice that of the Sun. This means that our own star was apparently orbiting at about half the
galactic radius.

However, now we know that there are stars quite a bit further out, at more than three times this
distance, and it is probable that some stars are at more than four times the distance of the Sun
from the Galactic centre.

“The disc of our Galaxy is huge, around 200 thousand light years in diameter,” said Martin Lopez-
Corredoira, a researcher at the Instituto de Astrofisica de Canarias (IAC) in Spain.

In broad terms we can think of galaxies like the Milky Way as being composed of a rotating disc,
which includes spiral arms, and a halo, spherical in shape, which surrounds it.

This piece of research has compared the abundances of metals (heavy elements) in the stars of
the Galactic plane with those of the halo, to find that there is a mixture of disc and halo stars out to
the large distances indicated.

The researchers came to these conclusions after make a statistical analysis of survey date from
APOGEE and LAMOST, two projects which obtain spectra of stars to extract information about
their velocities and their chemical compositions.

“Using the metallicities of the stars in the catalogues from the high quality spectral atlases of
APOGEE and LAMOST, and with the distances at which the objects are situated, we have shown
that there is an appreciable fraction of stars with higher metallicity, characteristic of disc stars,
further out than the previously assumed limit on the radius of the Galaxy disc” said Carlos Allende,
a researcher at the IAC.

“We have not used models, which sometimes give us only the answers for which they were
designed, but we have employed only the statistics of a large number of objects. The results are
therefore free from a priori assumptions, apart from a few basic and well established ones,” said
Francisco Garzon, an IAC researcher.
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ISRO’s PRL scientists discover an ‘EPIC’ planet

Planet size comparison   | Photo Credit: ISRO

In an epic Indian discovery, a team from the Physical Research Laboratory, Ahmedabad, has
spotted for the first time a distant planet six times bigger than Earth and revolving around a Sun-
like star about 600 light years away. Both the planet and the star have been named EPIC.

"With this discovery India has joined a handful of countries which have discovered planets around
stars," PRL's parent Indian Space Research Organisation has announced. Significantly, the
discovery was made using a PRL-designed spectrograph, PARAS, to measure and confirm the
mass of the new planet.

EPIC 211945201b (or K2-236b) is the name given to the planet by the discovery team led by
PRL's Abhijit Chakraborty. The host star is named EPIC 211945201 or K2-236.

"The spectrograph is the first of its kind in the country which can measure the mass of a planet
going around a star. Very few such spectrographs exist around the world (mostly in the USA and
in the Europe) that can do such precise measurements," the space agency said on its website late
on June 8.

The scientists observed the target over a time 420 days or about 1.5 years. They measured the
mass of the planet using the indigenously designed PRL Advance Radial-velocity Abu-sky Search
or PARAS spectrograph integrated with the 1.2-metre telescope located at PRL’s Gurushikhar
Observatory in Mount Abu, Rajasthan.

PRL, described as the cradle of space sciences in India, conducts fundamental research in a host
of physical sciences including astronomy and space.

"Such a discovery is of importance for understanding the formation mechanism of such super-
Neptune or sub-Saturn kind of planets that are too close to the host star." The detection also adds
to a sparse catalogue of 22 other confirmed exoplanet systems that have a mass and radius in this
range, ISRO said.

EPIC was found circling very close to the Sun-like star, going around it once in about 19.5 days
and unlikely to be inhabitable because of its high surface temperature of around 600°C. The team
found the planet to be smaller in size than Saturn and bigger than Neptune. Its mass is about 27
times Earth's and six times that of Earth at radius. The scientists estimate that over 60% of its
mass could be made up of heavy elements like ice, silicates and iron.

Asked for his view, Jayant Murthy, senior professor of the Indian Institute of Astrophysics,
Bengaluru, said Dr. Chakraborty’s group is the only one in the country doing this important work
and has spent several years in developing the facility. “Over the next few years, I expect that they
will be able to make further contributions to this exciting field of astronomy.”

Dr. Murthy said, “The work done by Dr. Chakraborty and his collaborators is important in
characterising the nature of the exoplanet and they were able to show that the candidate is a close
to Saturn-size planet orbiting near its star. These planets are very unlike those in our own Solar
System and understanding them will tell us more about how planetary systems are formed.”
However, he said, radial velocity observations as made in this case “are not, in general, discovery
observations but [a] look at already known planetary systems for a better understanding of their
nature.”
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The research work will appear in the June issue of the Astronomical Journal owned by the
American Astronomical Society
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3D-printed corneas for the blind

This may solve the shortage of available eye donors and help millions of blind people gain sight
again   | Photo Credit: The Hindu Archives

In a first, scientists have created 3D printed human corneas that could solve the shortage of
available eye donors and help millions of blind people gain sight again.

As the outermost layer of the human eye, the cornea has an important role in focusing vision. Yet
there is a significant shortage of corneas available to transplant, with 10 million people worldwide
requiring surgery to prevent corneal blindness as a result of diseases such as trachoma, an
infectious eye disorder.

In addition, almost 5 million people suffer total blindness due to corneal scarring caused by burns,
lacerations, abrasion or disease. The proof-of-concept research, published in the journal
Experimental Eye Research, shows how stem cells from a healthy donor cornea were mixed
together with alginate and collagen to create a solution that could be printed, a ‘bio-ink’
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U.S. stepping up the earth’s protection from asteroids

A simulation of an asteroid approaching the earth.   | Photo Credit: AP/NASA/JPL-Caltech

The U.S. government is stepping up efforts to protect the planet from incoming asteroids that
could wipe out entire regions or even continents.

The National Science and Technology Council recently released a report calling for improved
asteroid detection, tracking and deflection. NASA is participating, along with federal emergency,
military, White House and other officials.

NASA’s planetary defence officer, Lindley Johnson, said scientists have found 95% of all these
near-Earth objects measuring one kilometre or bigger. But the hunt is still on for the remaining 5%
and smaller rocks that could still inflict big damage.

Altogether, NASA has catalogued 18,310 objects of all sizes.

There’s no quick solution if a space rock is suddenly days, weeks or even months from striking,
according to Mr. Johnson.

Emergency planning

But such short notice would give the world time, at least, to evacuate the area it might hit, he said.

Ground telescopes are good at picking up asteroids zooming into the inner solar system and
approaching from the night side of the earth, Mr. Johnson said. What’s difficult to detect are rocks
that have already zipped past the sun and are heading out of the solar system, approaching from
the day side.

That’s apparently what happened in 2013 when an asteroid about 66 feet in size suddenly
appeared and exploded over Chelyabinsk, Russia, damaging thousands of buildings and causing
widespread injuries.
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James Webb Space Telescope to study Jupiter’s Great Red Spot: NASA

NASA workers look up at the James Webb Space Telescope Mirror during it's media reveal at
NASAâ€™s Goddard Space Flight Center at Greenbelt, Maryland, U.S. File Photo   | Photo Credit:
REUTERS

NASA’s James Webb Space Telescope - the most ambitious and complex space observatory ever
built - will be used to study Jupiter’s Great Red Spot, shedding new light on the enigmatic storm
that has been raging on the planet for over 350 years.

Jupiter’s iconic storm is on the Webb telescope’s list of targets chosen by guaranteed time
observers, scientists who helped develop the incredibly complex telescope.

One of the telescope’s science goals is to study planets, including the mysteries still held by the
planets.

Researchers plan to use Webb’s mid-infrared instrument (MIRI) to create multispectral maps of
the Great Red Spot and analyse its thermal, chemical and cloud structures.

They will be able to observe infrared wavelengths that could shed light on what causes the spot’s
iconic colour, which is often attributed to the Sun’s ultraviolet radiation interacting with nitrogen,
sulphur and phosphorus-bearing chemicals that are lifted from Jupiter’s deeper atmosphere by
powerful atmospheric currents within the storm.

Using MIRI to observe in the five to seven micrometre range could be particularly revealing for the
Great Red Spot, as no other mission has been able to observe Jupiter in that part of the
electromagnetic spectrum.

Those wavelengths of light could allow the scientists to see unique chemical byproducts of the
storm, which would give insight into its composition.

“We’ll be looking for signatures of any chemical compounds that are unique to the Great Red Spot,
which could be responsible for the red chromophores,” said Leigh Fletcher, a senior research
fellow at the University of Leicester

Chromophores are the parts of molecules responsible for their colour.

“Any waves produced by the vigorous convective activity within the storm must pass through the
stratosphere before they reach the ionosphere and thermosphere.If they really do exist and are
responsible for heating Jupiter’s upper layers, hopefully we’ll see evidence for their passage in our
data” Fletcher said.

Generations of astronomers have studied the Great Red Spot; the storm has been monitored
since 1830, but it has possibly existed for more than 350 years.

The reason for the storm’s longevity largely remains a mystery, and the key to understanding the
formation of storms on Jupiter is to witness their full life cycle - growing, shrinking, and eventually
dying.

“We did not see the Great Red Spot form, and it may not die anytime soon, so scientists must rely
on observing “smaller and fresher” storms on the planet to see how they begin and evolve,
something that Webb may do in the future, said Fletcher.
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Cabinet apprised of the Agreement between India and Denmark on Cooperation in the field of
Science, Technology and Innovation
Cabinet

Cabinet apprised of the Agreement between India and
Denmark on Cooperation in the field of Science, Technology
and Innovation

Posted On: 27 JUN 2018 3:48PM by PIB Delhi

          The Union Cabinet chaired by Prime Minister Shri Narendra Modi has been apprised of the
Agreement between India and Denmark on Cooperation in the field of Science, Technology and
Innovation. 

A historic milestone in the Indo-Danish Science and Technology relationship was reached on 22nd

May 2018 through signing of an Agreement on Cooperation in the field of Science, Technology
and Innovation between India and Denmark.

Benefits:

This will open a new chapter in bilateral relations as both sides will now leverage complementary
strengths spurred by a significant convergence of mutual interests in Science, Technology and
Innovation. The objective of the Agreement is to encourage, develop and facilitate cooperation
between India and Denmark in fields of common interest within Science, Technology and
Innovation. The stake-holders will include researchers from scientific organizations, academia,
R&D laboratories and companies from India and Denmark. Renewable energy, water, material
science, affordable healthcare, synthetic biology, functional food, and blue economy were
identified as potential areas for immediate collaboration.

****
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Japanese mission reaches unexplored asteroid Ryugu

Asteroid Ryugu is photographed by the ONC-T which is equipped on Hayabusa 2 probe after a
journey of around 3.2 billion km since launch, in outer space 280 million km from the Earth, on
June 24, 2018 at around 00:01 JST, in this handout photo released by Japan Aerospace
Exploration Agency (JAXA).   | Photo Credit: REUTERS

A Japanese probe has reached an asteroid 300 million km away to collect information about the
birth of the solar system and the origin of life after a more than three-year voyage through deep
space.

The Hayabusa2 probe successfully settled into an observation position 20 km above the Ryugu
asteroid, officials from the Japan Aerospace Exploration Agency (JAXA) said on Wednesday.

Researchers broke out into cheers when the probe arrived in place, a feat JAXA described as
“shooting from Japan at a six cm target in Brazil”.

Ahead of Asteroid Day

“Today, we are at the beginning of a space science exploration that is unprecedented for
humankind,” project manager Yuichi Tsuda said. The successful mission came just days before
the UN’s International Asteroid Day on June 30, a global event to raise awareness about the
hazards of an asteroid impact and technological progress to counter such a threat.

Scientists hope to glean clues about what gave rise to life on the earth from samples taken from
Ryugu, which is thought to contain relatively large amounts of organic matter and water.

Photos of Ryugu — which means “Dragon Palace” in Japanese, a castle at the bottom of the
ocean in an ancient Japanese tale — show an asteroid shaped a bit like a spinning top with a
rough surface.

The Hayabusa2 probe was in good shape and is now ready to start exploring the asteroid over the
coming 18 months, JAXA said. The next stage is to identify suitable sites to take samples from
once the probe touches down on the asteroid, scientist Seiichiro Watanabe said.

That probe returned from a smaller, potato-shaped, asteroid in 2010 with dust samples despite
various setbacks during its epic seven-year odyssey and was hailed as a scientific triumph.
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Mars may have hosted life before earth

The crust that encases rocky planets and makes possible the emergence of life took shape on
Mars earlier than thought and at least 100 million years sooner than on Earth, researchers said on
June 27.

Analysing grains of the mineral zircon extracted from a Martian meteorite known as Black Beauty,
they determined that the Red Planet’s outer layer hardened 4.547 billion years ago, only 20 million
years after the birth of the Sun.

“Mars’s primary crust formation — which is the end product of planet formation — happened much
faster than previously thought,” said Martin Bizzarro, a scientist at Denmark’s Centre for Star and
Planet Formation and senior author of a study published in Nature. “Our results indicate that Mars
could have had an environment with oceans, and potentially life, much earlier than Earth,” he told
AFP.

Water is considered to be an essential precursor for life, at least as we know it. Mars was once
much more Earth-like, with a thick atmosphere, abundant water and global oceans. Up to now,
mathematical models have suggested that the solidification of the Red Planet took up to 100
million years. The new study tackles the question by examining a chunk of Mars that streaked into
the Saharan Desert and was discovered in 2011.

The Black Beauty meteorite weighed 320g when found. The researchers secured 44g of the
precious space rock, and crushed five — enough to extract seven bits of zircon that could be used
in experiments. By measuring the lead decaying from uranium that had been trapped in zircon as
the young Mars’s molten magma hardened, the scientists were able to precisely date the crust
from which the zircon formed.

“I’m glad we chose that strategy,” said Mr. Bizzarro. “Zircon is like a time capsule.”

There are two main models for the formation of planets.

In one, it occurs in stages, with small dust particles coalescing into “planetesimals” — rock
fragments ten to 100 km in diameter — that collide to form planetary embryos, and then planets,
over a time scale of 50 to 100 million years.

According to a more recent model, planetary growth unfolds more quickly and is fuelled by so-
called “pebble accretion”, the layered accumulation of particles measured in centimetres and
metres that are loosely bound with gases.

“Our data supports newer models indicating the very rapid formation of terrestrial planets,” the
authors said.

The new timeline suggests that something similar may have happened on our planet, but only
after Earth was “reset” by the giant impact that formed the Moon about 4.4 billion years ago, Mr.
Bizzarro said.

Mars is thought to have a dense metallic core with a radius of about 1,800 km, consisting primarily
of iron, nickel and sulphur. The core is surrounded by a largely dormant mantle — some 1,500 km
thick — made mainly of silicon, oxygen, iron and magnesium.

Finally, the crust averages about 50 km in depth, with a maximum of about 125 km. Earth’s crust
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averages 40 km, but is one-third the thickness of the Martian crust once planet size is taken into
account.
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Saturn’s moon could support life, says study

A file photo of Saturn and its main rings as captured by Cassini.   | Photo Credit: NASA NASA

Complex organic molecules have been discovered originating from one of Saturn’s moons,
Enceladus, adding to its potential to support life, researchers said on Wednesday.

The Cassini spacecraft first flew close to the ice-covered moon in 2005 as part of a mission to
gather data on Saturn that will be analysed for years to come.

A team led by Frank Postberg and Nozair Khawaja of the University of Heidelberg in Germany
said they had identified fragments of large organic molecules in ice grains that were ejected from
geysers through cracks in the moon’s icy exterior.

Their findings were published in the journal Nature. “It is the first ever detection of complex
organics coming from an extraterrestrial waterworld,” Mr. Postberg was quoted as saying.

The Enceladus findings come after data earlier this month showed organic compounds on the
surface of Mars and seasonal fluctuations of atmospheric methane, marking some of the strongest
evidence ever that the earth’s neighbour may have harboured life.

Cassini has previously detected lightweight organic molecules at Enceladus but the newly found
fragments are much larger. Such large molecules can only be created by complex chemical
processes including those related to life, ESA said.

“This is the most recent in a long series of discoveries made by Cassini,” ESA added.
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