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      About the ‘CRUX’

After the success of our monthly magazine The Crux of The Hindu and PIB, we are introducing a new and 
convenient product, to help the aspirants for various public services examinations. Today, the knowledge 
of the Current Affairs (Science and Technology) constitutes an indispensable tool for all the recruitment 
examinations. However, as per the examinations are concerned, it is quite tedious task to memorise each 
and every news. Moreover, every news as given in magazines and newspapers may or may not be relevant 
from exam perspective which forces the candidates to spend a quality time in extracting useful matter and 
framing notes. This problem of aspirants strikes our minds and made us to think for a sure shot solution as 
a result of which our experts have come out with the unique magazine of Science and Technology, Crux of 
Science and Technology.  This trimonthly convenient product is going to save our aspirants’ time. The whole 
concept of the CRUX is to provide you with a summary of the important news and current affairs, from an 
exam point of view. By reading the CRUX, you will be able to save your precious time and effort, as you get 
all the relevant matter in a summarized and convenient form. The Crux is particularly helpful for the Civil 
Services, Banking, SSC and other exams that have a current affairs section. The material is being provided in 
such a manner that it is helpful for both- objective and descriptive sections. Our aim is to help the candidates 
in their effort to get through the examinations. Your efforts and dedication inspire us to keep going. It is our 
sincere effort to make your journey easier.

Best Wishes
Editorial Board
Team Aspirant Forum

     Courtesy:
     The Hindu
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New galaxy discovered
Scientists have discovered a very distant galaxy, some 10 
thousand million light years away, which is about 1,000 
times brighter than the Milky Way. It is the brightest of the 
submillimetre galaxies, which have a very strong emis-
sion in the far infra-red, researchers said. The research 
was published in the Astrophysical Journal Letters.
Scientists led by Anastasio Diaz-Sanches from Polytech-
nic University of Cartagena (UPCT) in Spain used gravi-
tational lensing that acts as a sort of magnifier, changing 
the size and intensity of the apparent image of the origi-
nal object.
“Thanks to the gravitational lens produced by a cluster of 
galaxies between ourselves and the source, which acts 
as if it was a telescope, the galaxy appears 11 times big-
ger and brighter than it really is, and appears as sev-
eral images on an arc centred on the densest part of the 
cluster, which is known as an Einstein Ring,” said Diaz-
Sanchez.
“The advantage of this kind of amplification is that it does 
not distort the spectral properties of the light, which can 
be studied for these very distant objects as if they were 
much nearer,” Diaz-Sanchez said.
To find this galaxy, a search of the whole sky was car-
ried out, combining the data bases of the satellites WISE 
and Planck in order to identify the brightest submillimetre 
galaxies.
The galaxy is notable for having a high rate of star forma-
tion. It is forming stars at a rate of 1,000 solar masses per 
year, compared to the Milky Way which is forming stars at 
a rate of some twice a solar mass per year.
“This type of object harbours the most powerful star form-
ing regions known in the universe. The next step will be 
to study their molecular content,” said Susana Iglesias— 
Groth, an astrophysicist at Instituto de Astrofisica de Ca-
narias (IAC) in Spain.
The galaxy is so bright that its light is gravitationally am-
plified; this allowed scientists to look into its internal prop-
erties.

U.R. Rao, genial genius of ISRO
Udupi Ramachandra Rao, former chairman of the Indian 
Space Research Organisation, acclaimed space scientist 
acknowledged as the father of Indian satellite technology, 
is no more.
The celebrated cosmic ray scientist with an MIT schol-

arship and experience with early NASA projects in the 
1960s is best remembered as the man who gave the 
country its first spacecraft Aryabhata from out of modest 
un-space-like industrial sheds of Peenya in Bengaluru.
His demise at age 85 somewhat brings the curtain on the 
starry era of pioneering space troika of Vikram Sarabhai, 
Satish Dhawan and U.R. Rao.
Regulars at AntarikshBhavan, the headquarters of ISRO 
and the Department of Space, will miss the gentle genius.
A workaholic, Dr. Rao was active until about two weeks 
back in his office at AntarikshBhavan, recalled ISRO Pub-
lications and Public Relations Director DeviprasadKarnik.
Guided by Sarabhai
Dr. Rao’s space journey blossomed under the tutelage 
of Vikram Sarabhai, his doctoral guide and later boss at 
ISRO: in 1972, Sarabhai tasked the young Rao — fresh 
from MIT and the only Indian then who had worked on 
NASA’s Pioneer and Explorer satellite projects — with 
building an Indian satellite.
Then Prime Minister Indira Gandhi had come down to 
see the assembled satellite — Aryabhata — which was 
launched on a Russian rocket in 1975. Indian satellites 
had started sprouting.
As the first director of what is now called ISRO Satellite 
Centre, Dr. Rao was responsible for 18 early satellites 
including the landmark Bhaskara, APPLE, the Indian Re-
mote sensing Satellites or IRSs.
In 1984, Dr. Rao succeeded Satish Dhawan as ISRO 
Chairman and Secretary, Department of Space..
Shaped many a project
At ISRO, there has not been a planetary mission that has 
not been touched or tweaked by Dr. Rao.
As the chairman of overseeing body ADCOS or the Advi-
sory Committee on Space Sciences, he finalised, shaped, 
refined or designed the Chandrayaan-1 lunar mission of 
2008; the Mars Orbiter Mission of 2013; and the upcom-
ing Chandrayaan-2 set for 2018. One of the current un-
finished projects of the cosmic ray scientist is Aditya L1 
mission — India’s upcoming solar observatory, so to say.
U.R. Rao was born on March 10, 1932, to Lakshminaray-
ana Acharya and KrishnaveniAmma in Adamaru near 
Udupi. He studied in Udupi’s Christian High School.
He completed his M.Sc in Physics from Banaras Hindu 
University in 1953 and briefly taught in Ahmednagar and 
Mysore. But space science was beckoning and he en-
rolled for a PhD under none other than Vikram Sarabhai 
at the Physical Research Laboratory, Ahmedabad, and 
got the doctoral degree in 1960 from Gujarat University.
Dr. Rao is to our satellite programme what Vikram Sarab-

SPACE
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hai is to the entire space programme and HomiBhabha is 
to atomic energy

NASA jets to chase solar eclipse
In a first, scientists are planning to chase the shadow of 
the moon using NASA’s research jets during the upcom-
ing total solar eclipse in the U.S., in order to capture the 
clearest ever images of the Sun’s outer atmosphere.
Amir Caspi of the Southwest Research Institute in the 
U.S. and his team will use two of NASA’s WB-57F re-
search jets to follow the darkness across the U.S. on Au-
gust 21.
Taking observations from twin telescopes mounted on 
the noses of the planes, Mr. Caspi will capture the clear-
est images of the Sun’s corona to date and the first-ever 
thermal images of Mercury, revealing how temperature 
varies across the planet’s surface. “These could well turn 
out to be the best ever observations of high frequency 
phenomena in the corona,” said Dan Seaton, researcher 
at the University of Colorado. The total solar eclipse pro-
vides a rare opportunity for scientists to study the sun, 
particularly its atmosphere.
Rare opportunity
As the moon completely covers the sun and perfectly 
blocks its light during an eclipse, the typically faint corona 
is easily seen against the dark sky.
The vantage point on th planes provides distinct advan-
tages over ground-based observations, researchers said.
The corona is heated to millions of degrees, yet the lower 
atmospheric layers like the photosphere — the visible 
surfaces of the sun — are only heated to a few thousand 
degrees. Scientists are not sure how this inversion hap-
pens.
One theory proposes micro explosions, termed nano-
flares — too small and frequent to detect individually, but 
with a large collective effect — might release heat into the 
corona. No one has yet directly seen nanoflares, but the 
high-resolution and high-speed images to be taken from 
the WB-57F jets might reveal their effects on the corona.
The high-definition pictures, captured 30 times per sec-
ond, will be analysed for wave motion in the corona to 
see if waves move towards or away from the surface of 
the sun, and with what strengths and sizes.
The two planes, launching from Ellington Field near NA-
SA’s Johnson Space Center in Houston, will observe the 
total eclipse for about three and a half minutes each. By 
flying high in the stratosphere, observations taken with 
telescopes on board will avoid looking through the major-
ity of Earth’s atmosphere, greatly improving image qual-

ity.
At the planes’ cruising altitude of 50,000 feet, the sky is 
20 – 30 times darker than as seen from the ground, and 
there is much less atmospheric turbulence, allowing fine 
structures and motions in the sun’s corona to be visible.
Observations of Mercury will also be taken 30 minutes 
before and after totality, when the sky is still relatively 
dark. These images, taken in the infrared, will be the first 
attempt to map the variation of temperature across the 
surface of the planet.

Major solar flare detected in dwarf star 
close to sun
The Sun’s closest star neighbour, Proxima Centauri, a 
cool dwarf star situated a little over four light years away, 
may not be inclined to harbour habitable planets, if its 
temperament is anything to go by. AstroSat, along with 
other space and earth-based observatories, has detect-
ed a powerful solar flare sent out by this star.
At an energy of 10-raised-to-30 ergs, this explosion is 
about 100 times a typical flare. “If [such a flare] occurs 
in our Sun, it might have a devastating effect on power 
grids, interrupt broadcasts and electricity, affect electron-
ic instruments, and cause excess UV radiation in space,” 
Professor K.P. Singh of the Tata Institute of Fundamental 
Research (TIFR), Mumbai, who was involved in the re-
search, said in a joint press release issued by the obser-
vatories.
Observation campaign
On 31 May 2017, three space-based observatories, the 
Astrosat, Chandra and Hubble Space Telescope, and 
the ground-based High Accuracy Radial velocity Planet 
Searcher (HARPS) observatory, participated in a multi-
wavelength simultaneous observation campaign.
“The mission teams of all satellites agreed to point to this 
star and spend a whole day watching this particular star. 
Also, AstroSat is sensitive enough to easily catch a flare 
from a star that is so close to us, if it happens during the 
night time of the satellite and if the telescope is pointed 
towards this star, as was the case here,” Professor Singh 
said in an email to The Hindu .
Last year’s discovery of Proxima Centauri b — a planet 
orbiting Proxima Centauri and, more importantly, lying in 
its habitable ‘Goldilocks’ zone — had set everyone won-
dering if it could host life.
“It [the solar flare] makes it quite improbable for Proxima Cen-
tauri b to host a life form as we know it,” said Professor Singh. 

ISRO set to launch satellite with  
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corrected clocks
The move became imperative after all three rubidium 
atomic clocks on IRNSS-1A failed in mid-2016
Indian Space Research Organisation will soon launch 
a replacement navigation satellite fitted with correct-
ed atomic clocks to make up for the crippled satellite, 
IRNSS-1A.
The upcoming IRNSS-1H will be sent up towards the end 
of August and a date is yet to be fixed, ISRO Chairman 
A.S. Kiran Kumar said. Its launch became imperative af-
ter all three rubidium atomic clocks on IRNSS-1A failed in 
mid-2016, Mr. Kumar told The Hindu. Three more clocks 
failed later across the fleet of seven satellites, which to-
gether had 21 atomic clocks.
“We had problems with all [three] clocks in 1A and need-
ed to bring in the replacement,” Mr. Kumar said, adding 
that the manufacturer had corrected the problem for the 
clocks in the new spacecraft. An internal committee had 
identified the cause of 1A’s failure. The new clocks are 
identical to the old ones.”
The malfunctions [ The Hindu , January 30, 2017] struck 
the orbiting satellites even as ISRO completed putting 
the seventh and last regional navigation spacecraft, 1G, 
in orbit in April last year. The first one was put in orbit in 
July 2013.
The Rs. 1,420-crore fleet, now called NAViC or Naviga-
tion Indian Constellation, is India’s own GPS-like system 
to give accurate information about location and time of 
persons or objects — in the same way as the older U.S. 
Global Positioning System or Russia’s GLONASS.
Positional details are vital for civil and military aviation, 
defence needs, ATMs and individual users, besides 
transport on land, sea or air.
European problem
The clocks for ISRO’s NavIC and the European Space 
Agency’s first 18 Galileo satellites came from the same 
Swiss company and developed similar problems around 
the same time. The two agencies had compared their 
navigation troubles. Mr. Kumar said the hardware solu-
tion was also similar for the two agencies.
Clarifying that ISRO continues to use all seven satellites, 
he said the troubled 1A can still send low-powered mes-
sages and weather data that are useful to fishermen.
“Basically four of these navigation satellites are sufficient 
for our functions. Within the 1,500 km range it makes no 
difference” except in the case of satellites put in geosta-
tionary orbits, he said.
Without the clocks, IRNSS-1A gives a coarse value that 
cannot be used for functions that need precise data.

Learning from space and teaching from 
space
July 24 has turned out to a Monday of sorrow, since it was 
on that day that India lost two of its sons — two outstand-
ing men of science, namely, the space scientist Dr. Udupi 
Ramachandra Rao (U.R. Rao for short), who made India 
a space-faring nation, and the scientist educator Dr. Yash 
Pal, who brought science to the homes of many across 
India.
The fortnightly science journal, Current Science, pub-
lished from Bengaluru, carries a series of articles termed 
‘Living Legends in Indian Science’. Drs U.R. Rao and 
Yash Pal were two such legends who improved India 
through their scientific contributions. Dr. V. Jayaraman 
of the Indian Space Research Organization (ISRO) has 
written a detailed life history of Dr. Rao and his contribu-
tions to India’s space efforts in the 10 June 2014 issue 
of Current Science(which is available free on the web). 
Some sentences from this article are worth repeating 
here. Dr. Rao, born in 1932, wrote several scientific ar-
ticles in 1963 when he was 31 years of age. When he 
published another paper in 2011 (when he was 79), a 
fellow scientist, Dr. Ron Cram, apparently remarked: “Is 
this same U.R. Rao who was publishing science papers 
back in 1963? Or is it his grandson?” Such was Dr Rao 
who, until almost the last day of his life went to work daily 
at the ISRO headquarters in Bengaluru.
Aryabhata to Mangalyaan
Dr. Rao’s entry into space science began with his Ph.D. 
degree under the mentorship of DrVikram Sarabhai, who 
persuaded India to enter the space age and use satellite 
technology. After spending a few years in the US, work-
ing in areas of astrophysics and satellite studies, Rao re-
turned to India in 1966, but right after that, he was asked 
by Sarabhai to prepare a blueprint for developing satellite 
technology in India. This he did with enthusiasm and built 
the first Indian satellite, called Aryabhata (named after the 
5th century Indian mathematician), along with its smaller 
size models, within 36 months and within the stipulated 
budget. To quote Jayaraman again: “Rao says -Yes, I had 
a young team, though inexperienced, was very commit-
ted. Their unmatched enthusiasm, dedication, hard work, 
and the tremendous confidence, and their ‘never say im-
possible’ altitude were contagious, and became part of 
ISRO culture later”.
With Rao at the helm, several satellites were made — 
Bhaskara 1, 2, Rohini and the communication satellite 
called Ariane Passenger Payload Experiment or APPLE. 
Carrying the satellite APPLE on a bullock cart (in order 
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to check for electromagnetic compatibility) captured the 
continuity between Old and New India! It is this combi-
nation of mastering high end technology with an eye for 
economy and efficiency that has catapulted Indian space 
efforts to stellar heights. Name another nation that has 
successfully sent a spacecraft to Mars at a cost of Rs 
450 crores!
Propagating Science
While Dr. U.R. Rao, of Karnataka, typified calm and com-
posure, his friend and comrade in arms, Dr. Yash Pal 
typified Punjabi exuberance. Prof. RamanathCowsik has 
written a beautiful article on this legend, in the 10 July 
2015 issue of Current Science. Yash Pal, too, trained as 
a physicist and worked on cosmic rays at the Tata In-
stitute of Fundamental Research, Mumbai, from where 
he was called by Dr. Satish Dhavan (who succeeded Dr. 
U.R. Rao at ISRO) to head the Space Application Centre 
(SAC) at Ahmedabad, and to launch the ambitious edu-
cational programme called Satellite Instructional Televi-
sion Experiment or SITE. He collected a group of eager 
youngsters, devised programmes on education, agricul-
ture, health and hygiene and related topics. These were 
uploaded on the satellite ATS-6 and broadcast across 
over 2400 TV sets across urban and rural India. These 
were received enthusiastically by the viewers.
The SITE experiment was novel, first of its kind any-
where, and successful. How did the Yash Pal team man-
age to do it? Cowsik quotes Yash Pal thus: “A civilization 
that protects its young from the hassles of doing things 
themselves deprives them of great joy, and ultimately 
leads its society into a state of permanent dependence… 
Let us just do it ourselves”. Recall that Dr. U.R. Rao said 
the same thing in different words.
Yash Pal moved on to take on further assignments and 
tasks for the government, including the chairmanship of 
the University Grants Commission (UGC), Secretary of 
the Department of Science and Technology (DST), and 
others. Among the many initiatives and innovations he 
launched, public understanding of science became an 
important one. As the Chairman of UGC, he gave fillip 
to the recently established Educational Media Research 
Centres (EMRC), and using Doordarshan to broadcast 
regular programmes from them, called “Countrywide 
Classrooms,” an initiative that continues to this day.
Quite apart from these, Yash Pal captured the hearts of 
millions of Indians through the TV series “Turning Point”, 
where he would frequently come and answer questions 
from schoolchildren and explain science in the simplest 
of terms, remarkably successfully. For many children, he 

became known as Yash Pal Uncle (just as his hero Jawa-
harlal Nehru was called Chacha Nehru).
On a personal note, my wife Shakti and I have lost a car-
ing and encouraging friend. She produced hundreds of 
programmes in science and arts for “Countrywide Class-
rooms,” from the EMRC at the Central Institute of Eng-
lish and Foreign Languages, Hyderabad (now called the 
English and Foreign Languages University), and I used 
to appear often in “Turning Point,” along with him. And 
Shakti’s sister’s husband, the late Dr. M.M. Chaudhri, 
produced “Turning Point” for quite a while.
In Dr. U.R. Rao and Prof. Yash Pal, we have lost two 
great leaders of science. One helped us go into space 
in order to learn about the universe, while the other used 
space to teach us. Though they are gone, their “can do” 
and “never say impossible” spirit lives on.

ISRO to develop full-fledged earth 
observation satellite
A new set of future satellites called hyperspectral imaging 
satellites is set to add teeth to the way India will be seen 
from about 600 km in space.
The Indian Space Research Organisation (ISRO) says 
it plans to launch a full-fledged niche earth observation 
(EO) satellite — called the Hyperspectral Imaging Satel-
lite or HySIS — using a critical chip it has developed.

There is no specific time-frame yet for its launch, an 
ISRO spokesman said, adding that meanwhile, the new 
chip, technically called an “optical imaging detector ar-
ray,” that they have created for it would be tested and 
perfected. “ISRO is endeavouring to enter the domain of 
operational hyperspectral imaging from earth orbit with a 
satellite that can see in 55 spectral or colour bands from 
630 km above ground,” ISRO has said. It said it decided 
to develop the chip that suited Indian requirements.
Hyperspectral or hyspex imaging is said to be an earth 
observation trend that is being experimented globally. 
Adding a new dimension to plain-vanilla optical imagers, 
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it can be used for a range of activities from monitoring the 
environment, crops, looking for oil and minerals all the 
way up to military surveillance — all of which need im-
ages that show a high level of differentiation of the object 
or scene.
About a decade ago, ISRO added another earth obser-
vation niche with microwave or radar imaging satellites 
RISAT-1 and 2 that could ‘see’ through clouds and the 
dark — an important feature useful for the military and 
security agencies.
‘Hyspex’ imaging is said to enable distinct identification of 
objects, materials or processes on earth by reading the 
spectrum for each pixel of a scene from space.
Another official described it as “another important devel-
opment by ISRO in its quest for better and diverse earth 
observation technologies.”
ISRO first tried it out in an 83-kg IMS-1 experimental sat-
ellite in May 2008. The same year, a hyperspectral cam-
era was put on Chandrayaan-1 and used to map lunar 
mineral resources. Very few space agencies have such a 
satellite; a German environmental satellite called EnMAP 
is due to be launched on an Indian booster in 2018.
The payloads development centre, Space Applications 
Centre, Ahmedabad, designed the architecture of the 
chip which was made at ISRO’s electronics arm, the 
Semi-Conductor Laboratory, Chandigarh. The result was 
a detector array that could read 1000 x 66 pixels.
According to an EO expert who called it the ‘CATSCAN’ 
equivalent of Earth from space, hyspex technology was 
still an evolving science.

The universe linked by cosmic 
information
Information is a quantity that springs up very naturally in 
the study of the universe as it is tied up with gravity. For 
example, the information available to an observer looking 
at a black hole from far is limited by the event horizon of 
the black hole, beyond which even light cannot escape— 
so the information inside the black hole is not available 
to them.
Physicists T. Padmanabhan, distinguished professor 
at IUCAA, Pune, and HamsaPadmanabhan who is a 
Tomalla Fellow at Institute for Astronomy, ETH Zurich, 
have used the relation between information and gravity 
to build up a new perspective about the cosmos. Their 
approach, moreover, explains two fundamental puzzles 
in cosmology — one related to the early universe and 
one to its present state — and, in fact, connects the two. 
Their theory is just published online in the journal Physics 
Letters B.

From the observation of distant galaxies, it is known that 
the universe is expanding at a faster rate than it is ex-
pected to. This is explained by invoking the presence of 
“dark energy”. But for this to work, the cosmological con-
stant, which is a term that appears in the gravitational 
field equations, has to be very small and have a positive 
value. Explaining why this constant is required to have a 
tiny positive value is an important puzzle in cosmology.
An apparently unrelated, also very important, question 
in cosmology is regarding the origin of structures such 
as galaxies, in the universe. These are believed to have 
originated as tiny fluctuations in the universe just after the 
big bang. Explaining how these fluctuations were gener-
ated and getting their size is another big question.
The theory developed by Prof. Padmanabhan of IUCAA 
and Dr. Padmanabhan of ETH Zurich ties together these 
two concepts, which were thought to be unrelated until 
now, and provides an explanation based on the flow of 
information in the universe.
In their work, the authors show that the maximum amount 
of cosmic information accessible by an observer in the 
universe would have a finite value only if the universe 
undergoes an accelerated expansion at late times (as we 
observe today).
Prof. ThanuPadmanabhan, explains their model of cos-
mogenesis, or birth of the cosmos, by the following anal-
ogy: “Think of a large chunk of ice which contains a point 
source of heat inside it. The heat source melts the ice 
around it, creating a region of water, which in turn ex-
pands, reaching local thermodynamic equilibrium… At 
large scales, close to the boundary of the phases, the 
molecules have not yet reached equilibrium, since the 
chunk of ice is being heated up from the inside.” Incred-
ibly enough, this is similar to how our universe behaves.
Replacing Big Bang
“The region with water is analogous to the observed uni-
verse (described by Einstein’s theory) and it is surround-
ed by a pre-geometric phase (analogous to ice) which is 
described by - as yet unknown - laws of quantum gravity. 
The Big Bang is replaced by a transition from one phase 
to another at the boundary,” he explains
The authors argue that the total cosmic information trans-
ferred from the early, quantum gravitational phase to the 
late, classical phase must be equal to four times pi. This 
allows them to relate the size of the seed fluctuations to 
the cosmological constant, thereby tying together the 
early universe with the present.

‘New solar power bid norms will reduce 
risk’
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The Ministry of New & Renewable Energy (MNRE) has 
said its guidelines for tariff-based bidding for procuring 
solar power will reduce risk, enhance transparency and 
increase affordability.
The MNRE had issued the new guidelines for tariff based 
competitive bidding process on August 3.
The guidelines have been issued under the provisions of 
Section 63 of the Electricity Act, 2003 for long term pro-
curement from grid-connected Solar PV Power Projects 
of 5 MW and above, through competitive bidding.
“New Guidelines for Tariff Based Competitive Bidding 
Process to reduce risk, enhance transparency and in-
crease affordability of Solar Power,” the ministry said in 
a statement.
Besides, it said, the move would help protect consumer 
interests through affordable power.
It will also provide standardisation and uniformity in pro-
cesses and a risk-sharing framework between various 
stakeholders involved in the solar PV power procure-
ment, it said.
This will also help reduce off-taker risk and encourage 
investments, enhance bankability of the Projects and im-
prove profitability for the investors.
Some of the salient features of the the new norms include 
generation compensation for off-take constraints for re-
ducing off-take risks.
The ‘must-run’ status for solar projects has been stressed 
upon.
Besides, to ensure lower tariffs, minimum PPA (power 
purchase agreement) tenure has been kept at 25 years. 
Moreover, unilateral termination or amendment of PPA is 
not allowed.

Why does the 2022 target for rooftop  
solar seem ambitious?
The government has set itself a target of 100 GW of solar 
power by 2022, of which 60 GW is to come from utilities 
and 40 GW from rooftop solar installations. While the 60 
GW target seems achievable, the country is lagging be-
hind on the target set for rooftop solar.
What is rooftop solar?
Rooftop solar installations — as opposed to large-scale 
solar power generation plants — can be installed on the 
roofs of buildings. As such, they fall under two brackets: 
commercial and residential. This simply has to do with 
whether the solar panels are being installed on top of 
commercial buildings or residential complexes.
What are the benefits?
Rooftop solar provides companies and residential areas 

the option of an alternative source of electricity to that 
provided by the grid. While the main benefit of this is to 
the environment, since it reduces the dependence on 
fossil-fuel generated electricity, solar power can also aug-
ment the grid supply in places where it is erratic.
Rooftop solar also has the great benefit of being able to 
provide electricity to those areas that are not yet con-
nected to the grid — remote locations and areas where 
the terrain makes it difficult to set up power stations and 
lay power lines.
What is the potential for rooftop solar in India?
The Ministry of New and Renewable Energy has pegged 
the market potential for rooftop solar at 124 GW. How-
ever, only 1,247 MW of capacity had been installed as of 
December 31, 2016. That is a little more than 3% of the 
target for 2022, and 1% of the potential.
Why is it not being adopted widely?
One of the major problems with rooftop solar — and what 
affects solar energy generation in general — is the vari-
ability in supply. Not only can the efficiency of the solar 
panels vary on any given day depending on how bright 
the sunlight is, but the solar panels also produce no elec-
tricity during the night. Arguably, night is when off-grid lo-
cations most need alternative sources of electricity.
The solution to this is storage. Storage technology for 
electricity, however, is still underdeveloped and storage 
solutions are expensive. So, while some companies will 
be able to afford storage solutions for the solar energy 
they produce, most residential customers will find the 
cost of installing both rooftop solar panels and storage 
facilities prohibitive. Residential areas also come with the 
associated issues of use restrictions of the roof — if the 
roof is being used for solar generation, then it cannot be 
used for anything else.
Another major reason why rooftop solar is not becoming 
popular is that the current electricity tariff structure ren-
ders it an unviable option.
Many states have adopted a net metering policy, which al-
lows disaggregated power producers to sell excess elec-
tricity to the grid. However, the subsidised tariffs charged 
to residential customers undermine the economic viabil-
ity of installing rooftop solar panels. The potential profit 
simply does not outweigh the costs.
That said, imports of cheap solar panels are continuously 
placing a downward pressure on prices and so this sce-
nario could change in the future. Commercial applica-
tions of rooftop solar are already viable in most states.

Mars rover to use X-ray to find signs of 
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life
NASA’s Mars 2020 rover mission, which aims look for signs of past life on the Red Planet, will use smart X-ray tech-
niques originally developed to find the oldest life on Earth.
“Previous missions to Mars have used a relatively broad brush — analysing average chemistry over roughly the size 
of a postage stamp — to ‘follow the water’ and seek ancient habitable environments,” said the mission’s deputy pro-
ject scientist Ken Williford.
“Mars 2020 takes the next natural step in its direct search for evidence of ancient microbial life, focusing measure-
ments to the microbial scale and producing high-resolution maps over similarly postage stamp-sized analytical ar-
eas,” Mr. Williford said.
Capacity boost
Rather than using “bulk” geochemistry techniques that measure the average composition of a rock, Mars 2020 is 
developing new capabilities including X-ray fluorescence and Raman spectroscopy to map the elemental, mineral, 
and organic composition of rocks at high spatial resolution, with analytical spot sizes about the width of a human hair.
Understanding the spatial distribution of chemical features preserved in ancient rocks is key to determining whether 
or not they were formed by life.
The mission will collect samples to bring back to the earth, scientists said.
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Sharpest laser can help test Einstein’s theory
Scientists have developed the world’s sharpest laser with record-breaking precision that can help make optical atomic 
clocks more precise as well as test Einstein’s theory of relativity.
Theoretically, laser light has only one colour, frequency or wavelength. In reality, however, there is always a certain 
linewidth.
Researchers, including those from the Physikalisch-TechnischeBundesanstalt (PTB) in Germany, have now devel-
oped a laser with a linewidth of only 10 miliHertz (mHz) — closer to the ideal laser than ever before.
This precision is useful for various applications such as optical atomic clocks, precision spectroscopy, and radio as-
tronomy and for testing the theory of relativity. More than 50 years have passed since the first technical realisation of 
the laser, and we cannot imagine how we could live without them today.
Numerous applications
Laser light is used in numerous applications in industry, medicine and information technologies. Lasers have brought 
about a real revolution in fields of research and in metrology — or have even made some new fields possible in the 
first place.
One of laser’s outstanding properties is the excellent coherence of the emitted light. Ideally, laser light has only one 
fixed wavelength or frequency. In practice, the spectrum of most types of lasers can, however, reach from a few kHz 
to a few MHz in width, which is not good enough for numerous experiments requiring high precision.

ATOMIC ENERGY



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 11

News of July-Sep.17

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

11
 Ju

ly
-S

ep
/

asp
ira
nt
for
um

.co
m

Climate change impact: Sunderbans 
steadily losing its famed mangroves
In a development that will ring alarm bells for both en-
vironmentalists and policy makers, the mangrove for-
est cover in the Indian Sunderbans has been depleting 
alarmingly over the past few decades.
Mangrove Forest Cover Changes in Indian Sundarban 
(1986-2012) Using Remote Sensing and GIS, a publica-
tion by the School of Oceanographic Studies, Jadavpur 
University, reveals that from 1986 to 2012, 124.418 sq. 
km. mangrove forest cover has been lost.
The total forest cover of the Indian Sunderbans as as-
sessed by remote sensing studies for the year 1986 was 
about 2,246.839 sq. km., which gradually declined by 
2,201.41 sq. km. in 1996, then down to 2168.914 sq km 
in 2001 and to 2122.421 sq km in 2012. The loss in the 
mangrove forest in the Indian Sunderbans is about 5.5 
%.
“The continuation of this process in response to climate 
change and sea level rise poses a serious threat to the 
carbon sequestration potential and other ecosystem ser-
vices of this mangrove forest in future,” authors Sugata-
Hazra and KaberiSamata noted.
The paper also notes that the mean sea level rise at the 
Sagar Island Station, measured from 1985 onward till 
2010, shows a rise by 2.6-4 mm a year, which can be 
considered a driving factor for coastal erosion, coastal 
flooding, and an increase in the number of tidal creeks.
The publication highlights a time series of the erosion 
of at least 18 mangrove forested islands of the Indian 
Sunderbans from 1986 to 2012. For instance, the loss in 
mangrove cover at Gosaba has been about 20%, down 
from 517.47 sq km in 1986 to 506.691 sq km in 2012.
Significant losses
In Dulibhasani West, the loss of mangrove cover has 
been about 9.7% — from 180.03 sq. km. in 1986 to 
163.475 sq. km. in 2012. The mangrove forest cover of 
Dalhousie, another island, has depleted by 16%, from 
76.606 sq. km. in 1986 to 64.241 in 2012. Bhangaduni 
has one of the highest erosion levels of mangrove forest 
land, from 40.4 sq. km. in 1986 to 24.9 sq km in 2012, 
taking the loss to over 37%.
Jambudwip, one of the smallest uninhabited islands at 

the mouth of the sea, also has reduced forest cover from 
6.095 sq. km. in 1986 to 5.003 sq. km. in 2012, or about 
10%.
Other islands like Sajnekhali North, Matla and Bulchery 
have also suffered significant mangrove loss.
Professor Hazra, who heads the School of Oceano-
graphic Studies, Jadavpur University, explained how cli-
mate change and sea level rise has contributed to the 
phenomenon of losing land, including mangrove forests 
in the Sundarbans, in the last part of the 21st century.
“This is because there is less fresh water flow and sedi-
ment supply in the western (Indian) part of the delta, so 
we have starvation of sediment and the rate of sea level 
rise is higher than sediment supply. Hence we are losing 
land, including mangrove forest,” he told The Hindu.
According to Professor Hazra, the eastern (Bangladesh) 
side of the deltap is gaining land because of the huge 
amount of sediment and water flow from the Brahmapu-
tra and Meghna rivers. The loss of forest cover occurs 
despite significant addition of forest land as plantations.
Freshwater inflow
Ajanta Dey, joint secretary and project director of the Na-
ture Environment and Wildlife Society (NEWS), an NGO 
that has been working in the Sunderban ecosystem, said 
that a critical minimal inflow of freshwater is necessary 
for the luxuriant growth of mangroves.
“When freshwater inflow is missing, there is a change in 
mangrove succession, and freshwater loving species of 
mangroves are replaced by salt-water loving ones,” she 
pointed out.
She said the immediate impact of salinity will be on the 
fishing community, where commercially sought after fish 
species will be replaced by fish that does not have as 
much market value.
Ms. Dey also referred to a report by the Indian Space 
Research Organisation, which was presented before the 
Eastern Circuit Bench of the National Green Tribunal in 
2015. The report said the Sunderbans has lost 3.71% of 
its mangrove cover, while losing 9,990 hectares to ero-
sion in one decade.
While earlier studies also expressed concerns over the 
fragile ecosystem of the Indian Sunderbans that, other 
than being home to the Royal Bengal Tiger, also harbours 
a population of 4.5 million people, this study presents def-
inite proof of the loss of land and mangrove cover.

Study probes Greenland sharks’ secret 
to long life
Greenland sharks, the longest living vertebrates on Earth, 

ENVIRONMENT 
AND ECOLOGY
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which live for up to 400 years, could hold the secret to 
long life, geneticists mapping their DNA say.
The sharks are believed to have unique genes that could 
help explain not only their incredibly long lifespan, but 
life expectancy in other vertebrates, including humans, 
researchers said. Professor Kim Praebel and his col-
leagues from the Arctic University of Norway sequenced 
the DNA from Greenland sharks, some of which were 
alive in the Georgian era.
They are now searching for the ‘unique genes’ that could 
hold the secret to the shark’s longevity.
The scientists obtained the Greenland shark’s DNA from 
tiny clippings from the fin of the shark, which were caught 
on a line live and then tagged and released.
They sequenced the full mitochondrial genome (the com-
plete mitochondrial DNA information of an organism) of 
almost 100 Greenland sharks, which included those born 
in the 1750s.
The genetic sequences helped the researchers under-
stand whether the Greenland shark has evolved specific 
metabolic adaptations towards extreme longevity.
They are now attempting to find the genes that hold the 
secret as to why the sharks live so long.
Researchers working with the University of Exeter in the 
U.K. believe that the Greenland shark’s extreme lifespan 
makes it so unique that there is a case for giving it a spe-
cial conservation status.
Little is known about the biology and genetics of the 
Greenland shark, which is found in the deep waters of 
the Atlantic Ocean from Canada to Norway, including the 
deep oceans around the north of Britain.

Cocoa: A tonic for cognition and memory 
retention
Coffee and tea came to be popular in India essentially 
due to colonial history. They are both imports into our 
country, and we now grow them in large plantations. To-
day, Darjeeling Tea and Coorg Coffee are world famous 
and coveted. Yet, an equally popular drink, cocoa, has 
not become that popular. All we do is, pretty much to eat 
it in the solid, processed form as chocolate bars, but not 
as a “Cuppa.”
Colonial history has a role in the popularisation of co-
coa too, but elsewhere. Cocoa was first discovered and 
coveted by the Mayan civilisation of Central America. 
The Mayans gave the plant (and its seeds) the name co-
coa (or cacao), meaning ‘The Food of the Gods’. Cocoa 
seeds were used in family and community functions, and 
even used as currency. The Aztec Indians there made a 

drink with cocoa powder, chilli, musk and honey, calling 
it Chocolatl or “beaten drink”; hence the name chocolate.
When the Spanish colonised much of the Americas, they 
popularised and monopolised cocoa, making its produc-
tion a well guarded secret as they brought it to Europe. 
Cocoa became the drink of the super rich. A lot of ro-
mance and class was associated with it. Love songs, 
courting the beloved, were written and sung (and are still 
done) in Europe and America. (For example, you can 
enjoy watching Doris Day singing “A Chocolate Sundae 
on a Saturday Night” on Youtube). But as the Industrial 
Revolution made machines popular, the grinding of co-
coa seeds in large amounts and making them available 
to “all and sundry” made cocoa or hot chocolate lose their 
fancy.
Only 3 million tons
Today, while 10 million tons of coffee and 5 million tons 
of tea are produced yearly across the world, cocoa has 
a production of about 3 million tons. Yet, this third-in-line 
beverage tops the other two in health benefits. Indeed, 
much to the consternation of many in South India, we 
need to point out that coffee is a “drug,” albeit a mild 
one, because of the caffeine it contains. Because of this, 
many people have taken to drinking “decaf” coffee (which 
is neither here nor there!). Tea, on the other hand, is now 
recognised to be a health drink, with its content of mol-
ecules of the so called flavonoid family acting as antioxi-
dants and cell-protecting molecules (True, it too has caf-
feine and theobromine, but much less than coffee). But 
it is cocoa that tops the list as the healthiest drink. Yet it 
has not become as popular as tea and coffee — a quirk 
of history based on who our colonials were!
Over the years, it has become increasing clear that co-
coa and chocolates not just good to taste, but are good 
for cognition as well. Of particular interest is a paper 
published by Valentina Socci and colleagues, titled “En-
hancing human cognition with cocoa flavonoids,” which 
has appeared in the journal Frontiers in Nutrition, 16 May 
2017 (free access). The authors point out that the family 
of flavonoids (catechins, quercetin, anthocyanidins) pre-
sent in cocoa not only act as antioxidants and cell protect-
ants just as tea does, but they protect human cognition, 
counteract cognitive decline and memory loss as well. In 
other words, they act directly on the nervous system of 
the body and the brain. The Socci paper above quotes 
several earlier works, both relating to the basic biology of 
the flavonoids in improving health and cognition, but also 
about a dozen trials involving human volunteers, many 
of whom show improved working memory, in addition to 
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improvement in blood pressure and insulin resistance.
Cocoa and cognition
An Italian group led by Dr. G. Desideri has conducted 
randomised controlled human trials, and found benefits 
in cognitive function, blood pressure and the metabolic 
profiles of elderly subjects with mild memory impairment. 
They call these studies the Cocoa, Cognition and Aging 
(CoCoA) study.
What are the molecular underpinnings involved in the 
mechanisms contributing to learning and memory? An 
earlier paper by Dr. J.P.E. Spencer, in the journal Proc. 
Nutr. Soc., 2008, on the control of long-term potentia-
tion and memory lists a series of proteins and enzymes, 
and how these plant flavonoids reach the brain, crossing 
the blood-brain barrier, and effect their action. While the 
exact modes of action are yet to be clarified, it appears 
that they may protect neurons against damage, reduce 
inflammation, promote and even generate new connec-
tions between nerve cells.
An editorial in the American Journal of Clinical Nutrition in 
2015 agrees with much of the conclusions drawn on the 
positive effects of cocoa on memory retention and gain, 
and points out that unsweetened and unprocessed dark 
cocoa powder would be the best, while that processed 
with alkali (which is paler, and more common in candy-
bars) is less effective. It is estimated that 100 grams of 
the usual dark chocolate contains about 100 mg of flavo-
noids, while 100 mg of unsweetened and unprocessed 
cocoa powder may have as much as 250 mg.
Should one then quit coffee in the morning and go for 
dark cocoa powder? A friend (whose name skips me for 
the moment) has suggested that I drink a cup of cocoa 
every day, along with the morning coffee and the after-
noon tea, and perhaps include a glass of red wine in the 
evenings, so as to maximise benefit — sound advice!

Tea plantations decrease bat diversity
A recent study shows that tea plantations in the Western 
Ghats harbour less-diverse bat communities — that per-
form fewer ecological functions — than those found in 
coffee estates and forests. Protecting existing forest frag-
ments and river stretches in such intensively-cultivated 
landscapes could be crucial for bats, which are important 
insect controllers, pollinators and seed-dispersers.
Different bat species can perform these varied eco-
logical functions due to the physical features they have 
evolved, which help them specialise in hunting different 
prey across habitats. Bats with short, broad wings, for 
instance, are better suited to plucking off large insects on 

the wing, in densely-vegetated patches like the forests of 
the Ghats.
But forests in this mountain range have changed dras-
tically. In Tamil Nadu’s Valparai, for instance, tea and 
coffee plantations have fragmented natural forests. To 
examine how bats respond to such extreme changes in 
land use, scientists from the Nature Conservation Foun-
dation, National Centre for Biological Sciences and the 
University of Leeds (UK) quantified bat communities in 
Valparai, based on their ecological functions. Across dif-
ferent habitats, they examined bat diet, echolocation, 
body size and wing morphology (which determines their 
mode of hunting and what habitats they are adapted to).
The scientists found that tea plantations fared badly: only 
few insectivorous bats that could adapt to highly modified 
habitats thrived here. However, rivers running through 
plantations helped offset this slightly. Coffee plantations 
did better because of native tree presence which is re-
quired for coffee growth; but protected areas and forest 
fragments were the most ‘functionally’ rich, home to bats 
with diverse morphologies corresponding to their several 
functional roles in the ecosystem.
The team’s results show that bats with shorter and broad-
er wings, like the lesser woolly horseshoe bat, are most 
vulnerable and require urgent conservation action in Val-
parai. “These bats are insect eaters; they keep ecosys-
tems healthy and functioning by keeping the insects they 
eat in check,” says lead author Claire Wordley.
Bats and other fauna could benefit if tea plantation own-
ers leave a buffer of native trees on both sides of every 
river, write the authors. Protecting existing forest frag-
ments and extending them wherever possible could also 
help.
“While tea plantations will never be as rich for wildlife as 
coffee plantations, it can be more biodiversity-friendly if 
small changes in land use practices are implemented,” 
says DivyaMudappa of NCF.

Studying the health of Arabian Sea
The marine ecosystems of eastern Arabian Sea would 
soon become the stage for a series of biogeochemical 
and biological studies, which are expected to throw light 
into the ocean dynamics and economy.
The Centre for Marine Living Resources and Ecology 
(CMLRE), Kochi, and the Integrated Coastal and Marine 
Area Management – Project Directorate, Chennai, both 
functioning under the Ministry of Earth Sciences, have 
drawn up a three-year-programme to study the coastal 
seas of western India. The researchers have primarily 



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 11

News of July-Sep.17

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

11
 Ju

ly
-S

ep
/

asp
ira
nt
for
um

.co
m

identified health of sea, carbon credit, biological produc-
tivity, trawl ban effects and oceanography as the thrust 
areas for the research.
Under the category health of sea, the researchers would 
assess ecosystem status of western coastal India for bio-
logical resources which are influenced either by natural 
processes or man-made effects.
The greenhouse gas emissions from the ecosystems 
would be assessed for redefining marine carbon credit, 
as part of India’s commitment to the 2016 Paris Climate 
Change Summit, said M. Sudhakar, Director, CMLRE.
The impacts of annual ban on trawl fishery and its impact 
on fishery resources will be looked into. The influence 
of coastal upwelling and associated biogeochemistry 
and biological oceanography on coastal fishery including 
their mortality, will be studied as part of the project, said 
G.V.M. Gupta, the Principal Investigator of the project.
Preliminary studies carried out at the south-western coast 
of India, according to a project note prepared by CMLRE, 
have indicated that monsoon trawl ban had a positive im-
pact on benthic production. Similar studies are essential 
for entire west coast to assess the overall impact of mon-
soon trawl ban on fishery resources, it said.
The “evolution to decay of upwelling, its dynamics and 
associated bio-geo-chemistry all along the eastern Arabi-
an Sea,” the inter-relationship between winter convective 
mixing (oxygen minimum zone) and coastal upwelling, 
“factors behind the formation/intensification of seasonal 
hypoxia (deoxygenation) and greenhouse gases produc-
tion along the eastern Arabian Sea shelf” will be moni-
tored under the project.
The National Institute of Oceanography, Kochi, and 
Physical Research Laboratory, Ahmedabad, and a host 
of fisheries and scientific research institutions are expect-
ed to join the project.

No dumping of waste near Ganga: 
tribunal
No-development zones are zones where no construction, 
including commercial or residential buildings, can come 
up.
Giving its verdict on a 1985 PIL petition of noted envi-
ronment activist and lawyer M.C. Mehta — which was 
transferred to the NGT from the Supreme Court in 2014 
— a Bench headed by NGT Chairperson Justice Swa-
tanter Kumar noted that all authorities concerned should 
complete various projects, including a sewage treatment 
plant and cleaning drains, within two years.
“The Uttar Pradesh government is duty-bound to shift 

tanneries, within six weeks, from Jajmau in Kanpur to 
leather parks in Unnao or any other place it considers 
appropriate,” the Bench said.
The court has also appointed a supervisory committee, 
headed by the Secretary of the Water Resources Ministry 
and comprising IIT professors and officials of the Uttar 
Pradesh government to oversee implementation of the 
directions passed in its 543-page verdict. The committee 
is to submit reports at regular intervals.
Groundwater extraction
The Bench further noted that all industrial units falling in 
the catchments of the Ganga should be stopped from in-
discriminate groundwater extraction.
The green court reiterated its earlier order of ban on 
mechanical mining in the Ganga and said “no in-stream 
mechanical mining is permitted and even the mining on 
the floodplain should be semi-mechanical and preferably 
more manual”.

Fixing a major piece of the climate 
puzzle
There’s no single solution for climate change, but there 
is one that would be more effective than others: fixing 
air-conditioning.
Devising greener refrigerant chemicals will never make 
headlines the way solar installations or electric cars do. 
But fixing how we cool ourselves may also help fix the 
climate.
New research from the Lawrence Berkeley National Lab-
oratory in California indicates that adding improved effi-
ciency in refrigeration and phasing out fluorinated gases 
used for cooling, as mandated by international agree-
ment, could eliminate a full degree Celsius of warming 
by 2100.
Given that the “business as usual” trajectory leads to 4 to 
5 degrees Celsius of warming, that is shaving off a pretty 
big slice.
Hydrofluorocarbons, or HFCs, account for about 1 per-
cent of global greenhouse gas emissions, but they can 
be thousands of times as potent as carbon dioxide and 
may account for up to 19 percent of emissions by 2050 if 
their manufacture continues unchecked.
That’s because from India to the Philippines to South Af-
rica, air-conditioners are increasingly a must-have item. 
Businesses and homeowners in Asia and Africa are ex-
pected to buy about 700 million air-conditioners by 2030, 
and 1.6 billion by midcentury.
“This is going to matter a lot,” said Lucas Davis, an as-
sociate professor at the Haas School of Business at the 
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University of California, Berkeley. “If one is thinking about 
energy and environment in the next couple decades, you 
have to think about cooling.”
One way to curb emissions associated with air-condi-
tioning is already in the works: the Kigali amendment to 
the Montreal Protocol, the landmark 1987 pact designed 
to close the hole in the ozone layer by banning ozone-
depleting coolants called chlorofluorocarbons, or CFCs.
The amendment reached last year in the capital of Rwan-
da binds nations to phase out HFCs, avoiding an estimat-
ed half degree Celsius of warming by 2100. It was em-
braced by environmentalists and industry leaders alike, 
but its fate in the United States is unclear.
Efficiency doesn’t require a global treaty. It does, how-
ever, call for new regulatory policies on manufacturing 
standards and labeling. But most countries have a lot of 
work to do in modernising their energy policies. “Many 
countries haven’t updated their standards in a while,” 
said Nihar Shah, a senior scientific engineering associ-
ate at the Lawrence Berkeley laboratory.

Kharif sowing picks up with monsoon
With the monsoon covering most parts of the country, 
sowing of the summer (kharif) crop has gained momen-
tum. A higher crop output is anticipated following in-
creased sowing of rice and pulses when compared with 
the last season.
The latest Union Agriculture department data showed 
that across the country, kharif crops have been planted 
on 563.17 lakh hectares till now, as against 521.80 lakh 
hectares in the corresponding period last year.
Increase in acreage
With the sowing of crops apace during the past few days 
across the country, paddy (rice) has been sown in 125.77 
lakh hectares in the current season till July 14, which is 
marginally higher than the 120.32 lakh hectares recorded 
in the 2016-17 season. The acreage under pulses has 
been recorded at 74.61 lakh hectares till now, as against 
the 60.28 lakh hectares of the corresponding period for 
the last season.
The sowing of coarse cereals is up as well, at 113.06 lakh 
hectares against the 98.79 lakh hectares of last year. But 
the total oilseeds sown has come down to 103.92 lakh 
hectares, when compared with 115.75 lakh hectares of 
last year.
Cotton acreage is up this season at 90.88 lakh hectares, 
against 73.93 lakh hectares last year in the correspond-
ing period. Sugarcane, too, continues to see an increase 
in acreage and has been planted in 47.94 lakh hectares 

against the 45.22 lakh hectares last year. According to 
the India Meteorological Department (IMD), conditions 
are favourable for further advancement of the monsoon 
and overall rainfall activity is likely to be above normal 
over the next two weeks, from July 13 to July 26.
Conditions favourable
“Sowing of kharif crops has gained momentum during 
the past few days as the monsoon is progressing well. 
Paddy transplanting, though, has been a bit sluggish in 
Uttar Pradesh, Odisha, Tamil Nadu and Karnataka, but it 
is likely to pick up in the coming days. Sowing of pulses 
is apace in the key growing states of Rajasthan, Madhya 
Pradesh, Maharashtra and Karnataka, which is an en-
couraging sign,” Anand Sharma, regional co-ordinator of 
the IMD’s agricultural meteorology told, The Hindu .
“Apart from western parts of Rajasthan, Punjab and 
Haryana, the monsoon rains have covered most parts of 
the country,” he added. The monsoon rain delivers about 
70% of India’s annual rainfall and is critical for millions of 
farmers as nearly half the country’s farmland lacks irriga-
tion and is dependent on rain.

IISER Kolkata develops fire-retardant, 
rust-resistant material
Now, paper or other materials coated with a hydrophobic 
(water hating) hybrid molecular material synthesised by 
researchers at the Indian Institute of Science Education 
and Research (IISER) Kolkata can behave like a lotus 
leaf and keep the surface clean and water-proof.
Besides increasing the mechanical strength of the coated 
paper 1.5 times, the molecular material can inhibit bacte-
rial growth and even render the coated material such as 
paper or wood fire-proof. The results of the study were 
published in the journal ACS Omega.
The organic-inorganic hybrid material was synthesised by 
combining polyhedral oligomeric silsesquioxane (POSS) 
and diphenylalanine. The POSS molecule by itself has 
unique properties such as high thermal stability and fire 
retarding ability. While both POSS and diphenylalanine 
are naturally water repelling, the hydrophobic nature gets 
enhanced when they are combined.
“The contact angle of paper, which was 62 degree and 
therefore hydrophilic before coating, increased to 113 de-
gree after coating and became hydrophobic,” says Krish-
nenduMaji from the Department of Chemical Sciences, 
IISER, Kokata and the first author of the paper.
To demonstrate the effect of the hybrid material’s hy-
drophobic nature, the two-member team led by Prof. 
DebasishHaldar from the Department of Chemical Sci-
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ences, IISER, Kolkata, folded an ordinary paper and 
a hybrid-coated paper and drenched the two pieces in 
water. While the paper without any coating could not be 
unfolded, the coated paper could be unfolded and regain 
its original shape.
Corrosion resistance
Testing the hydrophobic nature of the hybrid material and 
its ability to prevent corrosion, the researchers coated 
iron nails with the hybrid molecular material and exposed 
it to water. While the nails that were not coated rusted, 
those with the coating did not. Coating one half of the 
nail with the hybrid material, the team found the uncoated 
portion of the nail rusted in about 12 hours when treated 
with water; the coated portion remained rust-free. “The 
coated nails did not get rusted when treated with water 
for up to one month,” Mr. Maji says.
The coated nails were able to resist corrosion even when 
treated with an aqueous solution of sodium chloride, po-
tassium chloride, sodium bromide and even hydrochloric 
acid.
The hybrid material is colourless and does not react with 
metal. The coated silver artefacts were able to resist the 
formation of black colour (silver sulphide) on its surface 
when treated with hydrogen sulphide for 10 minutes. 
“This hybrid material can protect artefacts from environ-
mental pollution and corrosion,” says Prof Haldar, the 
corresponding author of the paper.
The coated paper was found to inhibit bacterial growth. 
While the researchers observed E. coli growing on the 
surface of paper that was not coated, the hybrid-coated 
paper was able to inhibit E. coli growth for 10 days. “We 
tested the anti-bacterial property for up to 30 days and 
found the hybrid-coated paper was able to resist E. coli 
growth,” Mr. Maji says
Fire-retardant property
Finally, the fire-retardant property of matchsticks coated 
with the hybrid material was tested. While matchstick 
with no coating burnt completely, those coated with only 
POSS to more time to reach the end of the matchstick. 
But matchsticks coated with the hybrid material were 
able to extinguish the flame as soon as fire reached the 
coated portion. “The peptide not only retards the flame 
but also extinguishes the fire,” they write.
“Plenty of accidents take place when people throw light-
ed matchsticks. By coating a portion of matchsticks with 
the hybrid material, such accidents can be prevented,” 
Mr. Maji says.

GM mustard release faces another 
hurdle

Dissent has crept in among agricultural scientists of the 
National Academy of Agricultural Sciences (NAAS) over 
the possible release of genetically modified mustard.
In May, NAAS President Panjab Singh wrote to Prime 
Minister Narendra Modi, endorsing DMH-11, a variety of 
mustard developed by Deepak Pental of Delhi University, 
a NAAS Fellow, that employs genes from soil bacterium.
If approved, it would be the first transgenic edible crop to 
be grown in Indian fields.
The plant had gone through adequate tests and was de-
clared “safe” and passed regulatory muster.
The Academy, according to Mr. Singh’s letter, was also 
cognisant of the “massive negative propaganda” on GM 
crops by “activists” that was causing “serious damage” to 
Indian agriculture.
The letter preceded a formal resolution by the NAAS, 
saying Central and State governments should take steps 
to ensure that DMH-11 is made available in farmer fields 
this year.
However, P.C. Kesavan, also a Fellow of the NAAS, 
wrote that he disagreed with this endorsement. “I believe 
the resolution of the NAAS is neither scientifically valid, 
nor ethical, and therefore not maintainable… I suggest its 
withdrawal,” he said.
Mr. Kesavan, a senior fellow of the M.S. Swaminathan 
Research Foundation, said DMH-11 did not perform 
as well as several other varieties and mustard hybrids 
and that the Genetic Engineering Appraisal Committee 
(GEAC), the Environment Ministry body that cleared 
DMH-11, was riddled by a “conflict of interest.” DMH-11 
is a hybrid variety of mustard developed by crossing a 
traditional variety of mustard, called Varuna, and an East 
European variety.
Mr. Kesavanemphasised that using genetically-modified 
technology to produce hybrid seed varieties was a “failed 
experiment” as evidenced by the experience of Bt cotton.
Though the latter occupied 95% of India’s acreage, its 
yields were on the decline since 2006, largely due to in-
sect resistance, and that it nearly tripled the cost of pro-
ducing cotton between 2006-2013, he argued in his let-
ter, a copy of which was sent to the PM as well.
The NAAS — a 625-member body of agricultural scien-
tists — had about 200 scientists in its quorum when it 
passed a resolution endorsing the GEAC’s decision to 
clear DMH-11 for commercial field trials.
Mr. Singh told The Hindu that he would be replying to Mr. 
Kesavan but this would not affect the NAAS’ decision.
“Mr. Kesavan has raised these points earlier too. We’d 
asked members for any objections and there were none 
except for those raised by him. It’s a unanimous deci-
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sion,” he said in a phone conversation.
The GEAC, India’s apex regulator for genetically modi-
fied seeds, had cleared GM mustard for environmental 
release and use in farmer fields on May 11 this year.
However, the approval is contingent on a final nod from 
Environment Minister Harsh Vardhan.

World’s northernmost corals bleached
Bleaching has damaged the world’s northernmost coral 
reef in Japan, a researcher said , the latest example of 
a global phenomenon scientists have attributed to high 
ocean temperatures.
Healthy coral reefs protect shores from storms and offer 
habitats for fish and other marine life, including ecologi-
cally and economically important species.
Tough to recover
After coral dies, reefs quickly degrade and the structures 
that coral build erode. While coral can recover from mild 
bleaching, severe or long-term episodes are often lethal, 
experts say.
About 30% of the coral reef off the Coast of Tsushima 
Island in Japan, which lies in the temperate zone some 
1,000 km southwest of Tokyo, suffered bleaching when 
HiroyaYamano’s research team observed the area last 
December.

There was large-scale coral bleaching in Japan’s sub-
tropical Okinawan chain of islands last summer, said Mr. 
Yamano, director of the Center for Environmental Biology 
and Ecosystem Studies at Japan’s National Institute for 
Environmental Studies. “Recently coral in Okinawa were 
taking refuge in waters with lower temperatures, expand-
ing their habitat range to (waters off) Kyushu, Shikoku 
and Honshu,” he said, referring to three of Japan’s four 
main islands.
“But now coral in refuges are threatened... the situation 
is serious,” he said.
Since 2015, all tropical coral reefs have seen above-
normal temperatures, and more than 70% experienced 
prolonged high temperatures that can cause bleaching.

Barrier Reef in danger
Early in 2017, the rise in water temperature caused sig-
nificant bleaching in the Great Barrier Reef in Australia 
for the second consecutive year and also in American 
Samoa, which was severely affected in 2015.
The U.S .National Oceanic and Atmospheric Administra-
tion said last month that coral reef bleaching may be eas-
ing after the three years of high ocean temperatures, the 
longest such period since the 1980s. Its experts said sat-
ellite data showed widespread bleaching was no longer 
occurring in all three ocean basins — Atlantic, Pacific and 
Indian —“indicating a likely end to the global bleaching 
event”.
Strong winds heat up west Antarctic ice
Strong winds in eastern Antarctica are causing ice to melt 
in the west Antarctic peninsula, located as far away as 
6,000 km, according to a study.
The study, published in Nature Climate Change , found 
that winds in east Antarctica can generate sea distur-
bances that spread around the continent at 700 kmph via 
a type of ocean wave known as the Kelvin wave, reports 
Efe news.
The study comes a week after it was revealed that one of 
the largest icebergs, of around 5,800 sq.km., had broke 
off from the Larsen C ice shelf of the Antarctic peninsula.
According to the study, when the waves encounter the 
underwater topography of the peninsula they push the 
warmer water toward the ice along the coast, near the 
warm current that goes around the South Pole.
Combination of factors
“It is this combination of available warm water offshore, 
and a transport of this warm water onto the shelf, that 
has seen rapid ice shelf melt along the West Antarctic 
sector over the past several decades,” lead researcher 
Paul Spence said.
“We always knew warm water was finding its way into this 
area but the precise mechanism has remained unclear,” 
he said. The changes in the Antarctic coastal winds, par-
ticularly along east Antarctica, could also be related to 
climate change, Mr. Spence added.
Mr. Spence underlined the implications that small rises 
in temperature could have on the ice sheets and warned 
that the melting in western Antarctica could contribute to 
an increase in the sea level by a metre by the end of the 
century, at the current rate of emissions.

A Sunderbans denizen staves off 
extinction
A critically endangered resident of the Sunderbans is set 
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to get a new home, beginning a slow journey to recovery 
from a disastrous decline in the wild. It is more threat-
ened than the Bengal tiger, but far less known.
Before winter this year, three fresh water ponds in the 
Sunderbans Tiger Reserve will house the rare Northern 
river terrapin ( Batagurbaska ), whose presence in the 
wild in West Bengal and Odisha had declined to unde-
tectable levels a decade ago.
Batagurbaska , the 60-cm-long turtle that is presumed 
extinct in several Southeast Asian countries, is classified 
as critically endangered by the International Union for 
Conservation of Nature ( IUCN) in its Red List of threat-
ened species. The tiger, by comparison, is endangered.
For the past ten years, officials of the Sunderban Tiger 
Reserve with support from experts at Turtle Survival Al-
liance (TSA), have coordinated a recovery program for 
what is described as the world’s second most endan-
gered turtle, through captive conservation breeding. The 
Yangtze giant soft shell turtle, Rafetusswinhoei , is con-
sidered the most endangered freshwater turtle.
Needs other homes
While conservation breeding to save the Northern river 
terrapin is ranked among the best programmes, Ravi 
Kant Sinha, Chief Wildlife Warden and Principal Chief 
Conservator of Forests, West Bengal, said it would be 
bad management to put all eggs in one basket. Having 
more sites to breed is a natural extension of the ongoing 
effort, he said.
The terrapin, which has a river estuarine habitat, has had 
a lucky spell in recent years. NilanjanMallick, the field di-
rector of the Sunderban reserve said there was not much 
early success in the breeding programme, but things 
looked up after 2012.
“The number of turtles at Sajnekhali is well over 200. This 
year alone we got 87 hatchlings,” Mr. Mallick said.
The field director of STR said the decision to get a new 
enclosure for the breeding programme would protect the 
species against natural risks, and also facilitate genetic 
management. Last year, forest officials and the TSA rein-
troduced ten turtles into the wild, using acoustic transmit-
ters to monitor their progress.

With increasing urbanisation, invasive 
ants take over sacred groves
As urbanisation spreads, battles are raging on holy 
lands: invasive ants are taking over the leaf litter in sa-
cred groves.
Sacred groves, known as devarukadu in Kannada and 
kavu in Malayalam, are fragments of forests protected by 

local communities. Hunting and logging are not permitted 
here. The result is that many sacred groves still stand tall 
in urban areas as well. While these islands of forest are 
crucial refugia for local wildlife, are they still untouched by 
the effects of urbanisation around them?
To find out, a team of scientists from the Central Universi-
ty of Kerala studied ant species richness and abundance 
in five sacred groves in both urbanised towns and rural 
villages in the Kannur and Kasargod districts of north 
Kerala. They set up pitfall traps – small containers em-
bedded in the ground that ground-dwelling ants fall into – 
at specific locations, and listed the species and numbers 
of ants that fell in.
The sacred groves were home to 32 ant species in to-
tal. Ant assemblages varied between urban and rural 
groves; while only five ant species were exclusive to 
urban groves, nine were exclusive to rural ones. Urban 
groves were home to larger numbers of ants, and habitat 
generalists as well as invasives (like the Yellow Crazy ant 
Anoplolepisgracilipes ) dominated leaf litter here, a clear 
indicator of human disturbance in the habitat.
“Urban sacred groves supported greater numbers of the 
Yellow crazy ant,” Sinu P. A., who conducted the study 
says in an email to
The Hindu
. “These do not bite us but damage our crops, are a pest 
of household items and prey on insects, bird hatchlings, 
crabs and other native species. In short, they replace na-
tive biodiversity.”
Why could urban groves be showing such a significantly 
different pattern? New residents who migrate from else-
where and live near sacred groves often dispose waste 
in the groves, says Sinu. “This might have been a reason 
for the increased abundance of generalist and invasive 
ants in urban sacred groves,” he says. Educating the lo-
cal community about the value of forests could be crucial 
for conservation of sacred groves and their native biodi-
versity including minuscule ants, he adds.

Tiger reserves: Economic and 
environmental win-win
The headline in a recent PTI report “Saving 2 tigers gives 
more value than Mangalyaan”’ was intriguing, since it 
said that saving two tigers yields a capital benefit of Rs 
520 crores, while Mangalyaan cost us Rs 450 crores. 
The headline was both exciting and hurtful. Excited by it, 
I contacted Professor MadhuVerma of the Indian Institute 
of Forest Management (IIFM), Bhopal, and she shared 
with me both a detailed report of 2015 titled: “Economic 
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Evaluation of Tiger Reserves in India: A VALUE + Ap-
proach” (available free on the net as NTCA_Report 2015.
pdf) and their recent research publication: “Making the 
Hidden Visible: Economic Valuation of Tiger Reserves in 
India” which appeared in the journal Ecosystem Servic-
es; 26 (2017): 236-244. Both were eye openers!
Putting a price on Nature and commodifying it may hurt 
our sensibilities. On the other hand, the authors of the 
above paper point out that an economic analysis helps in 
determining the quantity of goods such as fuel wood, and 
fodder that can be allowed for extraction by local com-
munities, based on trade-offs with other services. Such 
economic analysis also highlights why such “large” areas 
are reserved for preserving fierce animals like the tiger, 
when we need more land for human use.
What is the total amount of land set apart for the 18 rang-
es as tiger reserves? It is 68,000 square km, which is 
about 2% of the area of India – set apart for the nation’s 
pride animal. A tiger reserve is not just for the tiger. The 
six reserves (Corbett, Kanha, Kaziranga, Periyar, Ranth-
ambore, Sunderbans) that the team has studied house 
many other animals such as the elephant, rhino, langur, 
barasingha, mongoose, river dolphin, olive ridley turtle, 
crocodile — not to speak of the millions of herbs, plants 
and trees.
What is the point in saving tigers?
Why save this ferocious animal at all? Tigers are what 
conservationists call “umbrella” species. By saving them, 
we save everything beneath their ecological umbrella - 
everything connected to them - including the world’s last 
great forests, whose carbon storage mitigates climate 
change. VidyaVenkat has written more about it in this 
newspaper of April 17, 2016.
What all does a tiger reserve offer? The 2017 paper above 
lists the following: (1) employment generation, (2) agri-
culture (incidentally the famous IR-8 rice was discovered 
from the wild rice plants found in one such reserve), (3) 
fishing, (4) fuel wood, (5) fodder and grazing, (6) timber, 
(7) pollination of plants, (8) kendu leaves, (9) carbon stor-
age and sequestration (vital for climate protection against 
global warming), (10) water and its purification by filter-
ing organic wastes, (11) soil conservation, (12) nutrient 
cycling, and (13) moderation of extreme events such as 
cyclone storms, flash floods. Add to these cultural ones 
like tourism, education, research and development, and 
spiritual ones (like visiting temples within some of them).
The approach, termed VALUE+, that the group uses has 
two components. The VALUE part indicates that the an-
nual cost of putting together and maintaining the above 

six tiger reserves is about Rs 23 crores. But then, what 
about the “flow benefits”? Take the Periyar Tiger Reserve 
as an example. VALUE estimates that this Reserve gen-
erates Rs 17.6 billion (or Rs 1.9 lakhs per hectare) per 
year. How? For example it helps provide water to Tamil-
nadu districts, amount to Rs 4.05 billions /year. Or, take 
the famous Corbett Park (which is supposed to have the 
“maneaters of Kumaon”). Its flow benefit per year is Rs 
14.7 billion (Rs 1.14 lakhs per hectare). And it provides 
water to some parts of Uttar Pradesh (at Rs 1.61 billion 
per year) and Delhi (Rs 530 million per year). In effect, 
the ratio of benefits to management costs is anywhere 
from 200 to 530. It is worth investing and managing re-
serves! And the + sign part in the study highlights bene-
fits for which a monetary number is currently not possible 
(such as the “umbrella” mentioned above).
Eye-openers, aren’t they? The <NTCA_Report 2015.pdf> 
should be made compulsory reading and analysis mate-
rial for students in economics, business management, 
environmental sciences and biology. School children in 
cities should be taken to interact with children and par-
ents near (and in) the reserve areas, and learn from (and 
respect) them. And we must support efforts to increase 
and sustain the budget for such reserves - after all they 
cost but a few crores of rupees per reserve per year. Let 
us express our deep appreciation to the scientists and 
conservationist (the unsung heroes and heroines) at the 
IIFM and similar agencies for their outstanding work!
Now, why the hurt by the PTI headline which said that 
saving 2 tigers gives more value than Mangalyaan? I felt 
that this bizarre comparison mocks at ISRO’S efforts. In 
this connection, I am reminded of the remark made by 
the famous biochemist Professor Erwin Chargaff during 
my PhD viva voce exam. He said: “Young man! Why are 
you studying protein structure when you should be back 
in India, making sulfuric acid from hay?” What we need 
in India is both protein structure and sulphuric acid —
both Tiger Reserves and Mangalyaan. The latter may not 
directly help the reserves, but ISRO’S satellite surveys 
certainly do. Thank you ISRO!

Phobos imaged by Hubble Space 
telescope
NASA’s Hubble Space Telescope has beamed back im-
ages of the tiny Martian moon Phobos in its orbital trek 
around the red planet. Over the course of 22 minutes, 
Hubble took 13 separate images, allowing astronomers 
to create a time-lapse video showing the diminutive 
moon’s orbital path.
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The Hubble observations were intended to photograph 
Mars, and the moon’s cameo appearance was a bo-
nus, scientists said. A football-shaped object of size 
just 26x21x17 kilometres, Phobos is one of the smallest 
moons in the solar system. The moon completes an orbit 
in just seven hours and 39 minutes, which is faster than 
Mars rotates. Rising in the Martian west, it runs three laps 
around the Red Planet in the course of one Martian day, 
which is about 24 hours and 40 minutes. It is the only 
natural satellite in the solar system that circles its planet 
in a time shorter than the parent planet’s day.
About two weeks after the Apollo 11 manned lunar land-
ing on July 20, 1969, NASA’s Mariner 7 flew by the Red 
Planet and took the first crude close-up snapshot of Pho-
bos.

Spanish scientists develop ‘anti-Zika 
drug’
Researchers from a southeastern Spanish university an-
nounced the discovery of a molecule that could be used 
as a potential drug to fight the effects of a Zika virus in-
fection.
In a statement, the San Antonio Catholic University of 
Murcia said that scientists belonging to its Bioinformatics 
and High-Performance Computing research group had 
found that a compound previously used as an antibiotic 
countered the symptoms of the mosquito-borne disease, 
Efe news reported.
“It’s a drug that had been withdrawn from the market 
because it had lost its potency as an antibiotic, but we 
know it can be administered to humans,” said Jose Pedro 
Ceron, a member of the research team.
The molecular structure of the proteins involved in the 
Zika virus’ replication process was first described only a 
year ago.
Ancient rock inscription discovered
An ancient rock inscription and stone monument dating 
back 900 years have been discovered on a mountain in 
China’s Hebei province, local media reported .
The inscription, made of over 130 Chinese characters, 
was carved on a piece of smooth stone, Xinhua news 
agency quoted local cultural heritage administration as 
saying.
The stone monument was underneath the inscription, on 
which about 300 Chinese characters were carved, it said.
Both the inscription and the monument recorded the 
renovation of the Chouchan Temple during the Song Dy-
nasty.
The new discovery offers valuable materials to study the 

history of Chouchan Temple and other famous temples
.
Keeping safe while cruising in the Arctic
When the Crystal Serenity, a 1,000-passenger luxury lin-
er, sails in August on a month-long Arctic cruise through 
the Northwest Passage, it will have a far more utilitarian 
escort: a British supply ship.
The Ernest Shackleton , which normally resupplies sci-
entific bases in Antarctica, will help with the logistics of 
shore excursions along the route from Alaska to New 
York through Canada’s Arctic Archipelago.
But the escort ship will also be there should the Serenity 
become stuck in ice or something else goes wrong. The 
Shackleton can manoeuvre through ice and will be carry-
ing emergency water and rations for the liner’s passen-
gers and 600 crew members, oil spill containment gear 
and a couple of helicopters.
As global warming reduces the extent of sea ice in the 
Arctic, more ships — cargo carriers as well as liners like 
the Serenity taking tourists to see the region’s natural 
beauty — will be plying far northern waters. Experts in 
maritime safety say that raises concerns about what will 
happen when something inevitably goes wrong.
“It’s what keeps us up at night,” said Amy A. Merten, who 
works on maritime response issues at the National Oce-
anic and Atmospheric Administration.
Although nations with Arctic lands, including the United 
States, have agreed to assist each other in the event of 
disaster, there is very little emergency infrastructure in 
either U.S. or Canadian Arctic waters, or in Russia along 
what is known as the Northern Sea Route.
What keeps Ms. Merten and other experts on edge is the 
possibility that a ship could have a problem that would 
require an extensive search-and-rescue operation.
There are relatively few government icebreakers or cut-
ters in the region, and a long-range airlift by helicopters 
would be extremely difficult. So an emergency operation 
would most likely rely heavily on other commercial ships 
that happen to be in the area.
Although the Arctic has not been the site of a major in-
cident involving a cruise ship in recent years, a smaller 
liner, the Explorer , sank off the Antarctic Peninsula in 
2007 after striking an iceberg. Fortunately several other 
ships were not very far from the stricken ship, and the 
150 passengers and crew were rescued after five hours 
in lifeboats.
Commercial ships in northern waters have occasionally 
run into trouble, sometimes with deadly results. In De-
cember 2004, the SelendangAyu , a 740-foot Malaysian 
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ship carrying soybeans and more than 1,000 tons of fuel 
oil, suffered an engine failure, drifted and eventually ran 
aground and broke apart in the Aleutian Islands in Alaska. 
Six crew members died when a Coast Guard helicopter 
that had just picked them up was swamped by a wave.
NYT

Panel for action against farmers using 
herbicides on GM mustard
The Genetic Engineering Appraisal Committee’s (GEAC) 
sub-committee has drafted several recommendations on 
GM mustard before it approved the crop for commercial 
release in May this year. These included a proposal for 
legal action on farmers using the glufosinate-based her-
bicide (Basta) on the crop unless otherwise approved by 
the Central Insecticides Board and Registration Commit-
tee.
In response to an RTI query, the GEAC has provided 
minutes of the sub-committee’s May 11, 2017 meeting. 
The minutes, accessed by The Hindu, reflect an appre-
hension that farmers may use herbicides to kill weeds 
that grow in crops of herbicide-tolerant GM Mustard.
Detrimental to humans
Glufosinate-based herbicides act as a neurotoxin and 
have adverse impacts on humans, according to the U.S. 
National Institute of Health.
To a query on how the GEAC proposes to ensure ad-
herence to its recommendations, GEAC sub-committee 
member C.R. Babu, also Director of the Centre for En-
vironmental Management of Degraded Ecosystems, 
University of Delhi, told The Hindu that the Ministry of 
Environment and Forests was contemplating setting up 
a system to monitor the planting of GM mustard seeds 
when commercially released.
Bt cotton lessons
However, anti-GM activists question how effective such 
regulation will be, drawing attention to the experience 
with Bt cotton, the country’s first and only commercially 
released GM crop. The GEAC had recommended plant 
refuges wherever Bt cotton was planted to ensure pests 
did not develop resistance to the Bt toxin.
“In the case of Bt cotton the government’s record of en-
suring adherence to recommendations has been very 
poor,” said KavithaKuruganti, activist and convenor of 
ASHA (Alliance for Sustainable & Holistic Agriculture).
The Centre submitted to the Supreme Court that it would 
file its affidavit on its preparedness for commercial re-
lease of GM Mustard on July 29. The Supreme Court has 
asked the government to stay the commercial release of 
GM mustard until it does so.

Glow-in-the-dark shark discovered in the 
Pacific
Scientists have identified a new species of glow-in-the-
dark shark that has an unusually large nose, weighs a 
little less than a kilo and measures less than a foot.
The new species, a member of the lanternshark family, 
has been named Etmopteruslailae. It lives 1,000 feet be-
low the Pacific Ocean off the coast of the north-western 
Hawaiian Islands.
“This species is much understudied because of its size 
and the fact that it lives in very deep water. They are not 
easily visible or accessible like so many other sharks,” 
said Stephen M. Kajiura, professor at Florida Atlantic Uni-
versity.
“The unique features and characteristics of this new spe-
cies really sets it apart from the other lanternsharks,” Mr. 
Kajiura said.
“For one thing, it has a strange head shape and an unu-
sually large and bulgy snout where its nostrils and olfac-
tory organs are located. These creatures are living in a 
deep sea environment with almost no light so they need 
to have a big sniffer to find food,” he said.
Some of the other distinctive characteristics include its 
flank markings that go forward and backward on their bel-
lies and a naked patch without scales on the underside 
of its snout.
Like other lanternsharks, the Etmopteruslailae is bio-lu-
minescent and the flanks on the bottom of its belly glow 
in the dark. The markings on its belly and tail also were 
specific to this new species, researchers said in the jour-
nal Zootaxa.

Scientists set sail to unlock secrets of 
lost continent
Scientists are attempting to unlock the secrets of the 
“lost continent” of Zealandia, setting sail to investigate 
the huge underwater landmass east of Australia that has 
never been properly studied.
Zealandia, which is mostly submerged beneath the South 
Pacific, was once part of the Gondwana super-continent 
but broke away some 75 million years ago.
In a paper published in the Geological Society of Ameri-
ca’s Journal GSA Today in February, researchers made 
the case that it should be considered a new continent.
They said it was a distinct geological entity that met all 
the criteria applied to Earth’s other continents, including 
elevation above the surrounding area, distinctive geol-
ogy, a well-defined area and a crust much thicker than 
that found on the ocean floor.
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Large landmass
Covering five million square kilometres, it extends from 
south of New Zealand northward to New Caledonia and 
west to the Kenn Plateau off Australia’s east.
Drill ship Joides Resolution will recover sediments and 
rocks lying deep beneath the seabed in a bid to discover 
how the region has behaved over the past tens of millions 
of years.
The recovered cores will be studied onboard, allowing 
scientists to address issues such as oceanographic his-
tory, extreme climates, sub-seafloor life, plate tectonics 
and earthquake-generating zones. Co-chief scientist Jer-
ry Dickens, from Rice University in Texas, said the region 
was a vital area to study changes in global climate.
“As Australia moved north and the Tasman Sea devel-
oped, global circulation patterns changed and water 
depths over Zealandia fluctuated,” he said. “This region 
was important in influencing global changes.”
Australian National University’s Neville Exon said the 
two-month expedition would also help better understand 
major changes in the global tectonic configuration that 
started about 53 million years ago.
This is around the time that the Pacific “Ring of Fire”, a 
hotspot for volcanoes and earthquakes, came into exist-
ence.
Hidden from view
In the February scientific paper, lead author Nick Mor-
timer said experts had been gathering data to make the 
case for Zealandia being a continent for more than 20 
years.
But their efforts had been frustrated because most of it 
was hidden beneath the waves.
“If we could pull the plug on the oceans, it would be clear 
to everybody that we have mountain chains and a big, 
high-standing continent,” he said.

Centre plans to remote-map canals
The Centre plans to link all canals via a geographical in-
formation system that would allow them to be remotely 
mapped. V.K. Vohra, Commissioner (Irrigation) said that 
99 projects, identified as a part of the Accelerated Irriga-
tion Benefit Programme, would have canals under satel-
lite scrutiny to ensure that they be completed on time.
The Central government has earmarked Rs. 77,595 
crore to states to complete a range of irrigation projects 
that have been stuck for decades owing to lack of funds, 
with the water ministry committed to ensuring that 99 
such projects would be completed by 2020. Twenty-three 
would be completed by 2016-17 and 31 by 2017-18. 
One of the major reasons for the projects to remain in-

complete was inadequate provision of funds by the con-
cerned State governments.
“Some of these canals could be hundreds of kilometres 
long and some much smaller,” said Mr. Vohra.
Global warming cuts protein in key crops
Rising carbon dioxide levels from global warming will 
drastically reduce the amount of protein in staple crops 
like rice and wheat, leaving vulnerable populations at risk 
of growth stunting and early death, experts warned .
Researchers say they still don’t understand how or why 
carbon dioxide emissions sap protein and other nutrients 
from plants, but the mystery is one that could have dev-
astating consequences across the globe.
An additional 150 million people globally may be at risk 
of protein deficiency by 2050 because of rising levels of 
carbon dioxide in the atmosphere said the report in the 
journal Environmental Research Letters .
The study, led by Harvard University researchers, is the 
first to quantify the impacts of global warming on the pro-
tein levels of crops.
Field experiments
It relies on data from open field experiments in which 
plants were exposed to high concentrations of CO2. 
Global dietary information from the United Nations was 
used to calculate the impact on people who live danger-
ously close to the edge when it comes to getting enough 
protein. Without it, growth is stunted, diseases are more 
common and early mortality is far more likely.
Carbon dioxide is a byproduct of fossil-fuel burning that 
helps trap heat around the Earth. Without stark action, 
these emissions are expected to climb in the decades to 
come, resulting in rising seas, hotter temperatures and 
more extreme weather events.
A leading hypothesis was that CO2 might increase the 
amount of starch in plants, thereby decreasing protein 
and other nutrients.
But lead author and senior research scientist Samuel My-
ers said experiments did not back up the theory.
Africa, Asia hardest hit
Protein was not the only nutrient to take a major hit. Other 
research has shown that rising CO2 will cut key minerals 
like iron and zinc in staple crops, leading to further nutri-
tional deficiencies worldwide.
Researchers calculated that by 2050, higher CO2 con-
centrations will sap the protein contents of barley by 
14.6%, rice by 7.6%, wheat by 7.8%, and potatoes by 
6.4%.
“If CO2 levels continue to rise as projected, the popu-
lations of 18 countries may lose more than 5% of their 
dietary protein by 2050 due to a decline in the nutritional 
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value of rice, wheat, and other staple crops,” said the re-
port.
The hardest hit areas are expected to be Sub-Saharan 
Africa, where millions already don’t get enough protein 
in their diets, and South Asia where rice and wheat are 
common staples.
India alone may lose 5.3% of protein from a standard 
diet, putting a predicted 53 million people at new risk of 
protein deficiency.

Commercial fish in Chilika face threat of 
depletion
With the migration of a variety of fish from the sea to Chi-
lika lake adversely affected by the rampant use of small 
and zero mesh size nets, and overfishing further damag-
ing fish breeding, at least five commercially important fish 
species in the lake face the threat of depletion.
Disappearance of commercially-valued fish species has 
hampered the livelihood of traditional fishing communi-
ties that live in and around Chilika, which is one of the 
fish-rich lagoons of the country.
Adverse ecosystem
The Central Inland Fisheries Research Institute (CIFRI), 
Barrackpore, has identified five fish species - Khainga 
(Mugilcephalus), Dangala (Liza macrolepis), Boraga 
(Dayscaenaalbida), Sahala (eleutheromematetradac-
tylum) and Kundala (Etroplussuratenis), which find ad-
verse ecosystems to grow.
The CIFRI had carried out biological and ecological sur-
vey for measuring the length, frequency, spawning sea-
son, spawning ground and fishery resources in the Chi-
lika lagoon.
There has been a marked fall in the length, size and 
spawning stock biomass (SSB) -- the total group of the 
fish in a stock that are old enough to spawn.
“The fall in SSB is a matter of concern. The SSB decline 
in the case of Khainga is 82.64%, Sahala (89.73%), 
Dangala (87.1%), Boraga (80.9%) and Kundala (80%),” 
said a senior official of the Chilika Development Authority 
(CDA). The sharp decline means the SSB is assessed 
below 20% in all five fish varieties.
There is rampant use of small and zero mesh size nets 
in the lake to catch all size groups of fish and shell fish 
species. This causes serious biodiversity loss besides 
destruction of larval and juvenile stages of a number of 
commercial fish species. Fishery of the lake depends to a 
large extent on species migrating into the lagoon through 
the sea mouth. Dense deployment of destructive nets 
blocks free movement of larvae, juveniles and adults.

Biggest obstruction
“The drop in commercial fish catch will affect local fish-
ermen. Destructive fishing practice especially fish enclo-
sure (ghery) for aquaculture is the biggest obstruction for 
migration of fish between the sea and the lake. We are 
carrying out a massive ghery eviction drive ever under-
taken in Chilika,” said Sushant Nanda, Chief Executive 
of CDA. Mr. Nanda said satellite imageries found 14,590 
hectares of Chilika under man-made gheries for illegal 
prawn cultivation.
As of now, more than 2,000 ha of gheries have been re-
moved, he said.
During 2016, the total annual fish landing, including fish, 
prawn and crab from Chilika, was estimated at 14,067.50 
tonnes valued at Rs. 190.10 crore which worked out to 
10.26% increase as compared to the annual catch in 
2014. The average per capita income of the active fish-
ers during 2016 was estimated at Rs. 56,035.

Nilgiris hosts rare horseshoe pit viper
Wildlife biologists sighted and photographed the rare 
horseshoe pit viper Trimeresurusstrigatus on August 2 at 
Udhagamandalam in Tamil Nadu. The snake is thought to 
be endemic to the Nilgiri hill ranges in the Western Ghats 
in south India.
“We spotted the pit viper basking on a rock in open grass-
land in the afternoon,” says wildlife biologist Shashank 
Dalvi, who photographed the snake. Snakes being cold-
blooded (poikilothermic), need to sun-bask to maintain 
their body temperatures. “Most records of this species 
are from around Ooty and the Silent Valley-Mukurthi 
landscape,” he adds.
The venomous horseshoe pit viper gets its name from 
a pale beige horseshoe-shaped mark on its nape. Not 
many studies have been done on the locally-common 
snake which is found only in the open grasslands of the 
threatened shola grassland ecosystem in the Nilgiris 
above elevations of 1000 metres above sea level.
The Horseshoe pit viper is one of the three pit vipers en-
demic to the Western Ghats. India is home to 21 species 
of pit vipers. These snakes are named after the infra-red 
sensing pit between their nose and eyes which they use 
to identify warm-blooded prey.

U.S. government report warns of drastic 
impact of climate change
The average temperature in the United States has risen 
rapidly and drastically since 1980, and recent decades 
have been the warmest of the past 1,500 years, accord-
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ing to a sweeping federal climate change report awaiting 
approval by the Trump administration.
The draft report by scientists from 13 federal agencies, 
which has not yet been made public, concludes that 
Americans are feeling the effects of climate change right 
now. It directly contradicts claims by President Donald 
Trump and members of his Cabinet who say that the hu-
man contribution to climate change is uncertain, and that 
the ability to predict the effects is limited.
“Evidence for a changing climate abounds, from the top 
of the atmosphere to the depths of the oceans,” a draft of 
the report states. A copy of it was obtained by The New 
York Times.
The authors note that thousands of studies, conducted 
by tens of thousands of scientists, have documented 
climate changes on land and in the air. “Many lines of 
evidence demonstrate that human activities, especially 
emissions of greenhouse (heat-trapping) gases, are pri-
marily responsible for recent observed climate change,” 
they wrote.
The report was completed this year and is a special sci-
ence section of the National Climate Assessment, which 
is congressionally mandated every four years. The Na-
tional Academy of Sciences has signed off on the draft 
report, and the authors are awaiting permission from the 
Trump administration to release it.
Effects of climate change
The report concludes that even if humans immediately 
stopped emitting greenhouse gases into the atmosphere, 
the world would still feel at least an additional 0.30 de-
grees Celsius of warming over this century compared with 
today. The projected actual rise, scientists say, will be as 
much as 2 degrees Celsius. A small difference in global 
temperatures can make a big difference in the climate: 
the difference between a rise in global temperatures of 
1.5 degrees Celsius and one of 2 degrees Celsius, for 
example, could mean longer heat waves, more intense 
rainstorms and the faster disintegration of coral reefs.
Among the more significant of the study’s findings is that 
it is possible to attribute some extreme weather to climate 
change.
The field known as “attribution science” has advanced 
rapidly in response to increasing risks from climate 
change.
Scientists say they fear the Trump administration could 
change or suppress the report. But those who challenge 
scientific data on human-caused climate change say they 
are equally worried that the draft report, as well as the 
larger National Climate Assessment, will be publicly re-

leased.

Increased hunting of waterbirds leads to 
reduced diversity
What used to be low-intensity, subsistence hunting has 
now transformed into a commercial, lucrative livelihood 
option. A recent study shows that increased hunting of 
wild waterbirds is decreasing bird numbers as well as 
drastically altering bird communities in some of the coun-
try’s wetlands.
India’s wetlands — natural and manmade — account for 
nearly 4.7% of the country’s total geographic area. They 
provide numerous ecosystem services, including serving 
as refugia for nearly one-fifth of the country’s biodiversity, 
such as migratory birds. However, many of these water-
birds are hunted illegally in wetlands.
Scientists documented waterbird communities and their 
habitats in 27 wetlands in Tamil Nadu’s Kanchipuram dis-
trict and interviewed 272 practising hunters to know the 
species hunted, hunting intensities and motivations for 
hunting.
Of the 53 bird species recorded in these 27 wetlands, 
47 are hunted. Hunters usually preferred to poach larger 
birds, thus altering bird communities by skewing it to-
wards smaller species, as the results published in the 
journal Ambio show.
The large waterbirds hunted include black-headed ibis, 
Asian openbill, Eurasian spoonbill, glossy ibis, great 
egret, painted stork and spot-billed pelican.
Birds even in protected wetland sites were not spared — 
hunting was prevalent in one (Karikilli bird sanctuary) of 
the two protected wetland sites. Nearly 1,750 waterbirds 
are hunted per wetland each season every year. The 
hunting is primarily between December and April and at 
dawn and dusk when birds are more active.
Wild meat
Contrary to belief, hunting was driven by market de-
mand and not subsistence: a hunter made an average 
of Rs.12,500 per month with just a few hours’ effort daily. 
More than 70% of hunters said that there was an increase 
in demand for waterbird meat over the past decade from 
local eateries — three-quarters of the hunters supplied 
waterbirds to 426 eateries in the region. However, only 
eight of the 681 eateries surveyed acknowledged that 
they serve wild waterbird meat. Customers often had 
no knowledge that they were eating illegally-caught wild 
meat and not the domestic chicken or duck.
This hunting is causing drastic declines in waterbird di-
versity and numbers. The scale of hunting is shocking, 
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says lead author Ramesh Ramachandran who currently 
works with the Wildlife Trust of India. “Habitat deteriora-
tion and wetland conversion are often cited as important 
pressures for waterbirds. Here, we demonstrate that il-
legal hunting is an additional and serious threat,” they 
write. Incidentally, hunting remains “one of the least stud-
ied aspects of biodiversity conservation”.
“In seven days, over visits to five open markets alone, 
we counted 21,864 birds for sale,” Ramachandran says.
“Law enforcement is crucial here. However, it should be 
targeted at buyers and middlemen. Direct enforcement 
will not be able to curb the over-three-lakh such hunters 
who operate in the state.” If consumption of wild meat 
continues, a zoonotic disease outbreak may also not be 
far away, he adds.

Largest volcanic region on earth lies in 
Antarctica
The largest volcanic region on Earth — with nearly 100 
volcanoes — has been discovered two km below the sur-
face of the vast ice sheet in west Antarctica.
Researchers from the University of Edinburgh in Britain 
found a staggering 91 previously unknown volcanoes, 
adding to the 47 others that had been discovered over 
the previous century of exploring the region.
The height of these newly discovered volcanoes range 
from 100 to 3,850 metres, with the highest almost as tall 
as Switzerland’s 3,970-metre Eiger Mountain.
These active peaks are concentrated in a region known 
as the west Antarctic rift system — which stretches 3,500 
km from Antarctica’s Ross Ice Shelf to the Antarctic Pen-
insula. Geologists say this huge region is likely to dwarf 
east Africa’s volcanic ridge — currently rated as the dens-
est concentration of volcanoes in the world.
Eruption concerns
However, the activity of this range could have worrying 
consequences, glacier expert Robert Bingham was quot-
ed as saying to The Guardian. “If one of these volcanoes 
were to erupt it could further destabilise west Antarctica’s 
ice sheets.”
“Anything that causes the melting of ice, which an erup-
tion certainly would, is likely to speed up the flow of ice 
into the sea,” Mr. Bingham said, adding: “The big ques-
tion is: how active are these volcanoes? That is some-
thing we need to determine as quickly as possible.”
The Edinburgh volcano survey, reported in the Geologi-
cal Society’s special publications series, involved study-
ing the underside of the west Antarctica ice sheet for hid-

den peaks of basalt rock similar to those produced by the 
region’s other volcanoes.

Western Ghats gifts new earthworm 
species
Scientists have discovered two new species of earth-
worms of the primitive Drawida genus from the southern 
Western Ghats.
The study, published in the open access international 
journal ZooKeys on August 17 by scientists from Kerala’s 
Mahatma Gandhi University and ShooliniUniversity in 
Himachal Pradesh, reports the discovery of five earth-
worm species previously not recorded in Kerala.
One of the new species, Drawidapolydiverticulata, has 
more than two lobes in its reproductive organs, distin-
guishing it clearly from other species of earthworms. This 
species is widespread in the shola grasslands of Idukki 
district, including the Eravikulam National Park, Pampad-
um Shola National Park, and Chinnar Wildlife Sanctuary.
Honour name
The second new species, Drawidathomasi , collected at 
the Kozhippara waterfalls in Malappuram district, is ap-
proximately 5 cm long and bluish in colour. According to 
the study, it is named in honour of A.P. Thomas, director 
of Mahatma Gandhi University’s Advanced Centre of En-
vironmental Studies and Sustainable Development, “for 
initiating taxonomic studies on earthworms of Kerala.”
The survey, conducted across various habitats in Ker-
ala, including coasts and hilly tracts, revealed five new 
records of Drawida earthworms from Kerala: Drawidael-
egans , D. kanarensis , D. Modesta , D. thustoni, and D. 
somavarpatana .
Drawida earthworms are distributed across Indo-China, 
Southeast Asia and northern Japan. Of the 73 species of 
Drawida earthworms found in India, 43 are found in the 
Western Ghats.
India is home to 505 earthworm species, of which 200 
are found in the Western Ghats.

Horned reptiles predate horned  
dinosaurs by 100 million years
Scientists at the Kolkata-based Indian Statistical Institute 
have discovered fossil remains of horned reptiles about 
245 million years old (early Middle Triassic) from the Sat-
puraGondwana basin in Madhya Pradesh. The reptile is 
a new genus and has been named Shringasaurusindi-
cus. The results were published in the journal Scientific 
Reports.
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Shringasaurus belongs to a group of reptiles (Allokoto-
sauria) that appeared in the Early or Middle Triassic and 
became completely extinct close to the end of the Trias-
sic period (approximately 200 million years ago).
The name Shringasaurusindicus is derived from ancient 
Sanskrit and Greek roots and refers to the horns present 
on its skull (‘Shringa’ for horn and ‘sauros’ for reptile), 
while indicus refers to India, the country of discovery.
Reconstruction
Unlike other Triassic reptiles (archosauromorphs — croc-
odiles, dinosaurs and their descendants, the birds, and 
their ancestors) that are about 2.5 metres long, the S. in-
dicus is 3-4 metres in length, 1.25−1.50 metres tall at the 
hip, and has a relatively long neck and small head. The 
ribs are also bigger than other reptiles of that time. It has 
leaf-shaped teeth with small cusps, suggesting that the 
reptile was herbivorous. The researchers reconstructed 
the reptile from the recovered bones, based on which 
they were able to assess the reptile’s length and height.
Most strikingly, it has a pair of large horns. The discovery 
of horns overthrows the earlier notion that horned spe-
cies were restricted to dinosaurs of the Cretaceous pe-
riod (140 million years ago).
“In the geological deep time, horns were exclusive to the 
dinosaurs in the Cretaceous period. But based on our 
discovery, we can say that early reptiles developed horns 
more than 100 million years before their appearance in 
dinosaurs,” says SaradeeSengupta from the Geologi-
cal Studies Unit at ISI Kolakata and the corresponding 
author of the paper. Indeed, the horns of S. indicus are 
similar, but independently acquired, to those of ceratop-
sian dinosaurs.
“The horns seen in S. indicus are very significant. Archo-
sauromorphs were not known to have horns either during 
the Triassic or Jurassic period,” says Prof. SaswatiBan-
dyopadhyay from the Geological Studies Unit at ISI Kol-
kata and one of the authors of the paper.
The researchers have identified more than 300 bones. 
There are nine frontal bones with horns and two without 
horns. “We can find at least seven individuals from the 
collection of bones. There are at least six horned indi-
viduals and one or two without horns,” she says.
Horned beast
Though no fossils were recovered with intact pair of 
horns, the researchers were able to identify the left and 
right horns from their anatomical features. Also, the dis-
covery of adult reptile bones without horns is indicative of 
females and therefore of sexual dimorphism. Juveniles 
too have horns, though smaller in size.
Different lines of evidence indicate that the horns of S. 

indicus originated through sexual selection. These horns 
would not have been effective against predators. It would 
have served more to attract females or to fight with other 
competing males to gain access to receptive females as 
occurs in multiple modern animals with behaviours driven 
by sexual selection.

A new score in waste management
Scientists from CSIR’s National Institute for Interdiscipli-
nary Science and Technology (CSIR-NIIST), Thiruvanan-
thapuram have been able to turn waste into wealth. They 
have produced ethanol from discarded cotton-stalks by 
using a combination of chemical and biological tech-
niques. India has about 9.4 million hectares under cotton 
cultivation and every hectare generates 2 million tons of 
cotton stalk wastes. The results were published in Bio-
resource Technology.
The stalks were first treated with an acid, alkali and dif-
ferent enzymes to breakdown the complex organic poly-
mers of the stalk. “The agro-residues are tough in nature 
and we need chemical pre-treatment to break down the 
complex structure of the stalk,” explains Meera Christo-
pher, research scholar at NIIST and first author of the 
paper.
The acid helps to remove hemicellulose, a polymer of the 
cell wall and the alkali extracts lignin, a binding matrix in 
the cell wall, made of complex phenolics. These treat-
ments expose cellulose, the major component made of 
glucose to the action of enzymes.
The cellulose was further treated using enzymes to con-
vert it into glucose.
Fermentation
To convert the glucose into ethanol, fermentation using 
a novel yeast strain was carried out. “We isolated the 
yeast- Saccharomycescerevisiae -RRP-03N, from a rot-
ting wild fruit we found in the Silent Valley National Park 
in Palakkad, Kerala. In spite of several inhibitors of mi-
crobial growth produced during chemical treatment, the 
yeast performed better than distiller’s yeast strains in fer-
menting the cotton stalk hydrolysate,” says Dr. Rajeev K 
Sukumaran, Head of the Biofuels and Biorefineries Sec-
tion, at NIIST and the corresponding author of the paper.
The yeast showed a glucose conversion efficiency of 76% 
and the entire glucose was utilised by the yeast in just 24 
hours and converted into alcohol. This performance was 
superior to any other organism reported for fermentation 
of cotton stalk. The final alcohol obtained can be made to 
fuel grade bioethanol (>99% purity), after distillation and 
dehydration using molecular sieves, which is an existing 
technology practised in the distilleries.
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Bioethanol
Bioethanol has a number of advantages over conven-
tional fuels as it comes from a renewable resource. It is 
mandatory to blend 10% ethanol with petrol. Bioethanol 
presently in use is obtained by fermentation of sugar 
cane molasses which is a byproduct of sugar production, 
and has food value. Most of this first generation ethanol 
finds its way into consumer applications, primarily as liq-
uor. Converting the agro-residues to ethanol reduces the 
food vs fuel competition,” explains Meera.
Further studies should be carried out for commercial vi-
ability and large-scale production.
Microbiome reacts to stress
The bacterial communities that live inside everyone are 
quite similar and stable during happy times, but when 
stress enters the equation, those communities can react 
differently in every person, find a recent study published 
in Nature Microbiology.
Researchers from Oregon State University in Corvallis, 
U.S. suggested that this has key implications for a more 
personalised approach to antibiotic therapy, manage-
ment of chronic diseases and other aspects of medical 
care.
Lead author Jesse Zaneveld of the University of Wash-
ington, Bothell, collaborated with Vega Thurber and her 
student, Ryan McMinds, to survey the literature on micro-
bial changes caused by perturbation.
“When healthy our microbiomes look alike, but when 
stressed each one of us has our own microbial snow-
flake,” she said. This is a very important facet to consid-
er for managing approaches to personalized medicine. 
Stressors like antibiotics or diabetes can cause different 
people’s microbiomes to react in very different ways.
Humans and animals are filled with symbiotic communi-
ties of microorganisms that often fill key roles in normal 
physiological function and also influence susceptibility to 
disease. Predicting how these communities of organisms 
respond to perturbations — anything that alters the sys-
tems’ functioning — is one essential challenge in micro-
biology.
Studies of microbiome dynamics have typically looked 
for patterns that shift microbiomes from a healthy stable 
state to one in which the microbial communities are out 
of their natural balance, interrupting basic biological func-
tions.

Ancient species of giant sloth discovered
Mexican scientists have discovered the fossilised re-
mains of a previously unknown species of giant sloth that 

lived 10,000 years ago and died at the bottom of a sink-
hole.
The Pleistocene-era remains were found in 2010, but 
were so deep inside the water-filled sinkhole that re-
searchers were only gradually able to piece together 
what they were, the National Institute of Anthropology 
and History (INAH) said.
Scientists have so far hauled up the skull, jawbone, and a 
mixed bag of vertebrae, ribs, claws and other bones, but 
the rest of the skeleton remains some 50 metres under 
water, the INAH said.
Researchers are planning to bring up the rest by next 
year to continue studying the find — including estimating 
how big the animal was.
The skeleton is nearly complete, leading scientists to 
believe the sloth “fell into the sinkhole when it was dry 
or had only a little water at the bottom,” the researchers 
said.
They have named the new species Xibalbaonyxoviceps 
. An initial analysis suggests the sloth lived between 
10,647 and 10,305 years ago, an era when giant crea-
tures of all kinds roamed the earth.

Mexico’s prickly pear cactus provides 
renewable energy
The prickly pear cactus is such a powerful symbol in 
Mexico that they put it smack in the middle of the national 
flag.
It was considered sacred by the ancient Aztecs, and 
modern-day Mexicans eat it, drink it, and even use it in 
medicines and shampoos.
Now scientists have come up with a new use for the 
bright green plant: producing renewable energy.
Instantly recognisable with its jumble of spiny discs — its 
bright red fruit protruding like fat fingers from each one 
— the prickly pear cactus is farmed on a massive scale 
in Mexico.
Its soft inner flesh plays a starring role in a plethora of 
favourite national dishes: tacos, soups, salads, jams and 
even candies.
“Since before the Spanish conquistadors arrived, we 
have eaten prickly pear cactus. It’s our tradition and our 
culture,” said Israel Vazquez, who has farmed the cactus 
for the past 20 years on a small plot in Milpa Alta, a neigh-
bourhood on Mexico City’s south side.
The cactus’s thick outer layer, with all those spines, has 
always been a waste product — until researchers devel-
oped a biogas generator to turn it into electricity.
Pilot project
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The pilot project was launched in May at Milpa Alta’s 
sprawling cactus market. Farmers in straw sombreros 
trickle into these fields every morning at dawn to work the 
long rows of cactus that flow from the lower flanks of the 
dormant Teuhtli volcano.
The area produces 2,00,000tonnes a year of prickly pear 
cactus — up to 10 tonnes of which ends up as waste on 
the floor of the cactus market each day.
A local green energy start-up called Energy and Environ-
mental Sustainability — Suema, by its Spanish acronym 
— got the idea to develop a biogas generator to turn that 
waste into energy. They decided to build it right at the 
source: the bustling cactus market, where hundreds of 
workers start each day by cleaning up the waste left from 
the day before.
Oil-producing Mexico has emerged as a green energy 
leader in recent years.
It won praise in 2015 when it became the first emerging 
country to announce its emissions reduction targets for 
the United Nations climate accord, ambitiously vowing to 
halve them by 2050.
To get there, it is seeking to generate half its energy from 
renewable sources.
Last year, green energy made up 15.4% of its energy mix 
— though just 0.1% was from biogas.
Suema is looking to change that with its generator, which 
will ultimately produce 175 kilowatt hours — enough elec-
tricity to keep some 9,600 low-energy light bulbs burning.

IISER Mohali: Spider silk, a material for 
the future
Spider silk is a biomaterial that has come to intrigue 
many in recent times. With five times the strength of steel 
of comparable weight, it offers immense possibilities for 
applications, however the difficulty in processing it and 
also welding it with other excellent materials were pos-
ing a challenge. Now, researchers at IISER Mohali have 
demonstrated how to overcome these challenges using 
a femtosecond laser pulse. They have succeeded in cut-
ting and manipulating spider silk and making tiny objects 
of complex geometries such as braids and Mobius bands 
out of it. Their research is published in Nature Materials.
The early use of spider silk material was in microscopes, 
telescopes, guns and bomb-guiding systems as cross 
hairs in the optical elements. Since then, its extraordinary 
properties have been discovered. During spinning of the 
silk, amino acids arrange themselves as tiny nanocrys-
tals embedded in a soft amorphous matrix of molecular 
nanosprings. While the amorphous regions provide elas-
ticity, the nanocrystalline domains are optimized to pro-

vide great strength, explains Kamal P. Singh, School of 
Physical Sciences, IISER Mohali, who has carried out the 
research with Mehra S. Sidhu, a Post-Doctoral Fellow at 
the department and first author of the paper.
Jumping spiders
“We collect spiders from gardens near Mohali and Chan-
digarh and grow them in large plastic boxes… to collect 
silk; we make the spider jump from a stick. It immedi-
ately suspends its body with a silk known as dragline 
silk. This is typically a few micrometers in diameter and 
is the strongest type of silk,” says Prof. Singh. Spiders 
can make seven types of silk from seven different glands. 
Each is tuned to perform a special task. For instance, 
capture silk is much more elastic with glue drops to trap 
the prey. The silk it makes to hold its babies can be softer, 
he explains in an email.
The researchers’ key innovation was that femtosecond 
(fs) laser pulses of duration about 10 fs can effectively 
process the silk fibre with minimal damage to its prop-
erties. They have also shown that these pulses can be 
used to weld the silk fibre with metals, glass and poly-
mers to produce combinations that come in useful.
“The femtosecond pulses in our study were produced 
with commercial lasers. But we had to design our own 
experimental setup to target these pulses on the fine silk 
fibre precisely,” says Prof. Singh. A femto second is a mil-
lionth of a billionth of a second. “The mechanism of inter-
action of the silk with sub-10 femtosecond pulses was not 
known previously,” he adds.
Sun-power
The high strength and elasticity of the material makes 
many applications possible. They can be used, the re-
searchers explain, in building radiation pressure meters. 
Radiation pressure can be felt when the momentum car-
ried by photons is transferred to objects in its path. This 
is the operating principle of optical tweezers for instance. 
“With NASA trying to build tiny satellites and space ve-
hicles that can be propelled in space by the pressure of 
sunlight (without burning fuel), it is important to develop 
sensors that can measure these tiny forces accurately,” 
says Prof. Singh.

Antarctica’s ice-free islands set to grow
Scattered within the vast frozen expanse of Antarctica 
are isolated ice-free nooks — nunataks (exposed moun-
tain tops), scree slopes, cliffs, valleys and coastal oases 
— which cover less than 1% of the area, but support al-
most all of the continent’s biodiversity.
But by the turn of the century these ice-free islands could 
grow by over 17,000 sq.km (a 25% increase) due to cli-
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mate change, according to a paper published in Nature.
While this may sound like good news for Antarctica’s 
biodiversity that is likely to find larger habitats, “it is not 
known if the potential negative impacts will outweigh the 
benefits,” the authors say.
Invasive species
As ice-free islands expand and coalesce, biodiversity 
could homogenise, less competitive species could go 
extinct and ecosystems destabilise from the spread of 
invasive species, which already pose a threat to native 
species, says the paper.Much life thrives in Antarctica’s 
ice-free pockets: small invertebrates (nematodes, spring-
tails, and tardigrades) vascular plants, lichen, fungi, 
mosses and algae. They also serve as breeding ground 
for sea birds (including the Adelie penguins) and elephant 
seals.
One of the biggest threats from an increase in ice-free 
area appears to be the spread of invasive species, lead 
author Jasmine R. Lee from School of Biological Science 
at the University of Queensland, Australia, told The Hindu 
in an email. “The species that will lose will most likely be 
those that are not very competitive and can’t cope with 
the invasive species,” said Dr. Lee
Newly exposed habitats have already been colonised 
by invasive species in the Antarctic Peninsula, the paper 
points out. “Rocks recently exposed by snow melt have 
been subsequently colonized by Rhizocarpon lichens 
[and]... the invasive grass Poaannua has colonized new 
ice-free land near Ecology Glacier,” the paper notes.
The greatest change in climate is projected for the Ant-
arctic Peninsula by the end of the century, and more than 
85% of the new ice-free area is believed to occur in the 
north Antarctic Peninsula.
While considerable research has been directed towards 
the impact of climate change on melting Antarctic ice 
sheets and consequent sea level rise, “until very recently, 
the impacts of climate change and associated ice melt 
on native Antarctic biodiversity have been largely over-
looked,” says the paper.

New material uses sunlight to detoxify 
water
Scientists have developed a new non-toxic material that 
uses solar energy to degrade harmful synthetic dye pol-
lutants which are released at a rate of nearly 300,000 
tonnes a year into the world’s water. The research was 
published in the journal Scientific Reports.
The novel, non-hazardous photocatalytic material devel-
oped researchers at Swansea University in the UK ef-

fectively removes dye pollutants from water, adsorbing 
more than 90% of the dye and enhancing the rate of dye 
breakdown by almost ten times using visible light.
By heating the reaction mixture at high pressures inside a 
sealed container, the composite is synthesised by grow-
ing ultrathin “nanowires” of tungsten oxide on the surface 
of tiny particles of tantalum nitride.
As a result of the incredibly small size of the two mate-
rial components — both the tantalum nitride and tungsten 
oxide are typically less than 40 billionths of a metre in 
diameter — the composite provides a huge surface area 
for dye capture.
The material then proceeds to break the dye down into 
smaller, harmless molecules using the energy provided 
by sunlight, in a process known as “photocatalytic deg-
radation.” Having removed the harmful dyes, the cata-
lyst may simply be filtered from the cleaned water and 
reused.
While photocatalytic degradation of dyes has been inves-
tigated for several decades, it is only relatively recently 
that researchers have developed materials capable of 
absorbing the visible part of the solar spectrum.

With increasing urbanisation, invasive 
ants take over sacred groves
As urbanisation spreads, battles are raging on holy 
lands: invasive ants are taking over the leaf litter in sa-
cred groves.
Sacred groves, known as devarukadu in Kannada and 
kavu in Malayalam, are fragments of forests protected by 
local communities. Hunting and logging are not permitted 
here. The result is that many sacred groves still stand tall 
in urban areas as well. While these islands of forest are 
crucial refugia for local wildlife, are they still untouched by 
the effects of urbanisation around them?
To find out, a team of scientists from the Central Universi-
ty of Kerala studied ant species richness and abundance 
in five sacred groves in both urbanised towns and rural 
villages in the Kannur and Kasargod districts of north 
Kerala. They set up pitfall traps – small containers em-
bedded in the ground that ground-dwelling ants fall into – 
at specific locations, and listed the species and numbers 
of ants that fell in.
The sacred groves were home to 32 ant species in to-
tal. Ant assemblages varied between urban and rural 
groves; while only five ant species were exclusive to 
urban groves, nine were exclusive to rural ones. Urban 
groves were home to larger numbers of ants, and habitat 
generalists as well as invasives (like the Yellow Crazy ant 
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Anoplolepisgracilipes ) dominated leaf litter here, a clear 
indicator of human disturbance in the habitat.
“Urban sacred groves supported greater numbers of the 
Yellow crazy ant,” Sinu P. A., who conducted the study 
says in an email to
The Hindu
. “These do not bite us but damage our crops, are a pest 
of household items and prey on insects, bird hatchlings, 
crabs and other native species. In short, they replace na-
tive biodiversity.”
Why could urban groves be showing such a significantly 
different pattern? New residents who migrate from else-
where and live near sacred groves often dispose waste 
in the groves, says Sinu. “This might have been a reason 
for the increased abundance of generalist and invasive 
ants in urban sacred groves,” he says. Educating the lo-
cal community about the value of forests could be crucial 
for conservation of sacred groves and their native biodi-
versity including minuscule ants, he adds.

J.D. Hooker, Indian plants and the 
unexplored Himalayas
Sir Joseph Dalton Hooker, one of the greatest explor-
ers of the nineteenth century, and the closest friend of 
Charles Darwin, was 32 years old when, in 1849, he vis-
ited the then remote kingdom of Sikkim in the Eastern 
Himalaya. Over a two-year period, he travelled widely 
in the Darjeeling-Sikkim Himalaya and described over 
3,000 species of plants for the tiny state of Sikkim, 7,096 
square kilometres in size.
After Hooker returned to England he went on to write, 
over a 25-year period, the seven-volume Flora of the Brit-
ish India —the first and still the only authoritative account 
of the plants of the vast sub-continent. June 30, this year, 
marked Hooker’s 200th birth anniversary.
While celebrating the bicentenary of Hooker’s birth and 
his enormous contribution to the documentation of biodi-
versity in one of the hottest global hotspots of biodiver-
sity, we should pause and reflect on the current status of 
the documentation of India’s amazing plant wealth, the 
pace of global environmental change that is impacting 
this plant wealth, and the prospects for sustainability in 
the Himalaya, particularly the Eastern Himalaya, where 
Hooker conducted his most notable studies that led to the 
compilation of the flora of a vast region.
It is questionable if the pace of cataloguing life in India 
or South Asia has advanced very much since Hooker’s 
time. The descriptions of many plant genera on which 
Hooker worked still remain incomplete. Hooker, for ex-

ample, wrote to Charles Darwin about the taxonomic sta-
tus of Impatiens: “I took down the most difficult genus of 
Indian plants I could think of to work at:—viz. Impatiens 
of which there are just 100 Indian species! I have made 
the first draft of a monograph of them…” (J.D. Hooker to 
Charles Darwin, December 2, 1857: https://cudl.lib.cam.
ac.uk/view/MS-DAR-00104-00178/3). Since the pioneer-
ing work of Hooker, species of Impatiens from the entire 
Himalaya or India have not been fully catalogued.
Hooker’s exploration of the Indian sub-continent was 
very limited. He could visit only a small part of the huge 
sub-continent. In present-day India alone, the genus 
Impatiens, for example, is now known to contain more 
than twice the 100 or so species estimated by Hooker: 
the British India at the time of Hooker included Pakistan, 
Bangladesh and Myanmar. New species of Impatiens 
from the Himalaya are being described every now and 
then. Thus, further work is necessary to fully document 
India’s incredible diversity of plants, especially from the 
unexplored regions of the Eastern Himalaya.
Stupendous effort
It is interesting that Hooker single-handedly organised 
the effort to write the flora of a sub-continent, extraordi-
narily rich in species. British India at Hooker’s time per-
haps had more than 25,000 species of flowering plants. 
Hooker described about 16,000 of these species. With 
modern digital and other tools, and a sound infrastruc-
ture for field work that Hooker could not dream of, Indian 
scientists have a great opportunity to complete Hooker’s 
unfinished task, and to produce a complete, modern au-
thenticated list of India’s plants.
The neglect of plant exploration in India, particularly in 
the Eastern Himalaya, where Hooker began his profes-
sional career, is ironic. The Eastern Himalaya, along with 
Hengduan Mountains, matches the Andes that include 
the lowlands of South America, as among the world’s 
richest centres of plant diversity. There are thousands 
of economically important species, many such as rho-
dodendrons, orchids, poppies, primroses and, of course, 
Hooker’s balsams (Impatiens) of immense horticultural 
significance. Many species remain to be discovered: 
despite the lack of systematic exploration, from 1998 to 
2014, according to the World Wildlife Fund, India, 375 
species of new plants were discovered in the Indian part 
of the Eastern Himalaya.
Changing landscape
At the same time, the Himalaya is changing rapidly. 
When Hooker visited Darjeeling and Sikkim, he writes in 
his Himalayan Journals that he could see dense forests 
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all around him. These forests now exist as a patchwork of fragments, and are threatened by a host of factors such as 
expanding populations, infrastructure development (roads and hydropower) and climate change.
There is thus an urgent need to conserve remaining biodiversity and the associated ecosystem services, particularly 
in the light of a recent report about the world wide “annihilation” of the biological world, also termed as the sixth mass 
extinction. Our country, for instance, has lost more than 50% of the populations of many of our large mammals.
This decimation of life is particularly ironic when many species are yet to be discovered, and when the evidence is 
mounting that nature provides us with a host of economic benefits that we had not thought of before. Take for example 
a recent, widely publicised, study that shows that economic flows from six selected tiger reserves range from US$128 
million to US$271 million per year.
A commitment to fully document the richness and the value of life in the Himalaya for the benefit of our society might 
be the best way to celebrate the birth anniversary of one of the greatest plant explorers of the world.
Kamal Bawa is Distinguished Professor of Biology at the University of Massachusetts, Boston and the President of 
the Bengaluru-based Ashoka Trust for Research in Ecology and the Environment (ATREE). R Ganesan is a Fellow at 
ATREE. The views expressed are their own.
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IISC WORKS TO MAKE A COMMON 
ANTIBIOTIC MORE EFFECTIVE 
AGAINST TB
Bacteria develop resistance against a drug only 
when they are exposed to it or when the drug is 
misused. But now, a team of researchers from 
India has found whether and how drug resist-
ance can develop against a candidate drug 
called Augmentin even before the drug is ap-
proved for treating patients with drug-resistant 
TB. Augmentin is currently undergoing clinical 
trials in patients with drug-resistant TB; it is al-
ready being used for common bacterial infec-
tions.
Besides deciphering the mechanism by which 
TB bacteria can develop resistance against 
Augmentin, the researchers have found ways 
of overcoming this potential resistance mecha-
nism, thereby making augmentin a potentially 
powerful drug to treat both multidrug-resistant 
TB (MDR-TB) and extensively drug-resistant 
TB (XDR-TB).
The beta-lactam class of antibiotics such as 
penicillin, ampicillin and amoxicillin is one of the 
most widely used classes of antibacterial drugs. 
Despite its ability to kill several types of bacte-
ria, the beta-lactam antibiotics have never been 
used against TB bacteria. This is because TB 
bacteria are naturally resistant to this class. TB 
bacteria inherently produce an enzyme called 
beta-lactamase which breaks down beta-lac-
tam class of antibiotics (through hydrolysis) and 
makes the drug ineffective against TB disease.
Making of Augmentin
One of the strategies of getting around using the 
beta-lactam class of an antibiotic is developing 
an inhibitor against beta-lactamase enzyme. 

Clavulanic acid is one such inhibitor, which 
blocks the beta-lactamase enzyme. Augmentin, 
which is a combination of a beta-lactam anti-
biotic (amoxicillin) and beta-lactamase inhibitor 
(clavulanic acid), can thus be an effective drug 
against TB bacteria.
“Till now no one knew the exact mechanism of 
how the combination of beta-lactam and beta-
lactamase inhibitor was killing TB bacteria and 
how resistance against the combination can 
emerge in future,” says Dr. Amit Singh from the 
Centre for Infectious Disease Research at the 
Indian Institute of Science (IISc), Bengaluru, 
and the corresponding author of the paper pub-
lished in the journal eLife. “Our study was able 
to provide insights into how resistance against 
Augmentin can emerge.”
The team used integrated experimental tech-
nology and computer tools to understand the 
mechanism by which resistance against Aug-
mentin can set in.
Deciphering the mechanism
The first thing that the researchers asked was 
how the TB bacterium senses the presence 
of the drug combination in and around it. “We 
found the bacterium when exposed to this drug 
combination changes its metabolism and respi-
ration, which led to the production of sub-lethal 
amount of reactive oxygen species (ROS). The 
ROS acts as a danger signal for the bacteria to 
mount a defence mechanism against Augmen-
tin,” Dr. Singh explains.
The defence mechanism is through a protein 
called WhiB4, which is normally present in bac-
teria and is responsible for regulating the pro-
duction of beta-lactamase enzyme. When the 
WhiB4 protein senses the ROS signal, it pro-
duces large amounts of beta-lactamase enzyme 
in the TB bacteria. “This could be one method 
by which the bacteria can become resistant to 
Augmentin,” Dr. Singh says.

HEALTH  AND 
MEDICINE
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Besides producing beta-lactamase enzyme, the 
WhiB4 protein also controls the production of 
an antioxidant molecule called mycothiol. The 
main role of mycothiol is to reduce the exces-
sive increase in ROS so that ROS level is kept 
in balance; excessive ROS can kill bacteria by 
damaging proteins, DNA, and cell wall lipids.
“The WhiB4 protein can detect the ROS sig-
nal produced by antibiotics and direct the pro-
duction of both beta-lactamase and mycothiol, 
which work together and contribute to bacteri-
um’s ability to resist augmentin,” says Saurabh 
Mishra from the Centre for Infectious Disease 
Research at IISc and the first author of the pa-
per.
Making Augmentin powerful
The researchers demonstrated that it is possible 
to kill MDR-TB and XDR-TB by simply chang-
ing the levels of the regulator, WhiB4, and/or 
increasing the ROS levels inside the bacteria. 
“When we knocked out mycothiol production, 
the level of ROS increased inside the bacte-
ria and ultimately resulted in efficient killing of 
drug-resistant TB bacteria,” he says.
There are certain antibiotics (such as clofazi-
mine) that work by increasing the ROS levels 
inside bacteria. The researchers are currently 
testing if using such antibiotics along with Aug-
mentin can efficiently kill drug-resistant TB bac-
teria. Augmentin and clofazimine antibiotics can 
together elevate the production of ROS. The 
excessive ROS inside the bacteria can then kill 
all forms of drug-resistant TB bacteria.

WHY ICE CREAMS GIVE YOU ‘BRAIN 
FREEZE’ DECODED
Scientists have identified what causes ‘brain 
freeze’ — a quick and intense headache felt 
when we consume ice creams or other such 
chilly treats too quickly.
“A brain freeze is what happens when cold food 
touches a bundle of nerves in the back of the 

palate,” said Stephanie Vertrees, assistant pro-
fessor at Texas A&M University in the U.S.
“The sphenopalatine ganglion (SPG) is a group 
of nerves that are sensitive to cold food, and 
when they’re stimulated, they relay informa-
tion that stimulates a part of the brain to have a 
headache,” said Ms. Vertrees.
The SPG is a very important bundle of nerves, 
and although it is the source of brain freeze, this 
group of nerves is also the cause of other types 
of headaches, researchers said.
“This is the same ganglion that is responsi-
ble for migraine headaches and cluster head-
aches,” Ms. Vertrees said.
“There has been a lot of research done on this 
bundle of nerves, but mostly for trying to pre-
vent these more serious and longer—lasting 
headaches,” she said. “We now have two differ-
ent kinds of devices for the SPG.
One device blocks the nerve with a numbing 
agent, and the other that stimulates it electroni-
cally with the goal of eliminating or preventing 
migraine or cluster headaches from occurring,” 
she added. Obviously, that approach is a bit ex-
treme for treating a brain freeze, but these links 
between the different types of headaches can 
help people who suffer from migraines.

FUNCTIONAL MINI HUMAN HEARTS 
DEVELOPED
Scientists have created miniature functional hu-
man hearts in the lab that may be used to test 
safety and efficacy of potential new drugs to 
treat cardiac diseases.
Researchers from AstraZeneca, a pharmaceu-
tical company in Sweden, grew human heart 
cells in the matrix of a whole rat heart to make 
the mini organ.
They delivered solutions that strip away cells 
from the rat heart while preserving the lining 
matrix of the whole heart to repopulate with hu-
man cells, researchers said.



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 11

News of July-Sep.17

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

11
 Ju

ly
-S

ep
/

asp
ira
nt
for
um

.co
m

The remaining ‘scaffold’ is the framework of the 
heart — consisting of collagen and other pro-
teins.
The blood vessels were intact, the valves work-
ing and the four chamber structure of the heart 
was maintained, and the organ was then repop-
ulated with human cells.
The team was able to preserve the blood cir-
culation within the entire heart to maintain the 
normal flow and in addition to stimulate the me-
chanical expansion heart chambers.

A QUICKER, NOVEL APPROACH TO 
CANCER DRUG DISCOVERY
Scientists at the Indian Association for the Cul-
tivation of Science, Jadavpur, Kolkata, have 
used a novel approach to drug discovery by 
attaching or linking a DNA sequence of inter-
est to gold-coated magnetic nanoparticles and 
picking those molecules that target and bind to 
the DNA sequence for further study. This ap-
proach helps in rapid identification of potential 
DNA binding molecules for cancer therapy. The 
results were published in the journal Nature 
Communications.
G-quadruplexes are four-stranded DNA struc-
tures found in human genome, for example, the 
presence of G-quadruplexes in cancer-causing 
gene c-MYC. Since G-quadruplexes are in-
volved in regulation of the gene expression, 
there is increased interest in finding molecules 
that target them.
The traditional approach is to synthesise com-
pounds and study their interactions with drug 
targets before choosing the best drug mole-
cules. This is both time consuming and labori-
ous.
So a team led by Prof. Jyotirmayee Dash from 
the Department of Organic Chemistry at IACS 
first immobilised the G-quadruplex DNA on to 
gold-coated magnetic nanoparticles and left the 

target in a solution containing azide and alkyne 
functional groups.
Fragment selection
The azide and alkyne fragments that are ca-
pable of binding to the adjacent sites of the G-
quadruplex react with each other to produce tri-
azole products. Theoretically, the combination 
of azide and alkyne fragments can generate 66 
triazole products. “Since the G-quadruplex itself 
selects the azide and alkyne building blocks, 
only three triazole compounds were formed that 
can interact with the G-quadruplex target. The 
unreacted fragments could be easily removed,” 
says Prof. Dash who is the corresponding au-
thor of the paper. Prof. Dash is a recipient of 
DST’s Swarnajayanti Fellowship and carried 
out this work using this funding.
When the nanoparticles are heated, the triazole 
products that are bound to the G-quadruplex 
target get detached and get into solution. Since 
the DNA-linked, gold-coated magnetic nano-
particles (DNA nanotemplates) are used, they 
can be separated from the solution using mag-
netic separation. “The DNA nanotemplates can 
be reused up to five times,” she says.
Anti-cancer properties
The researchers found that of the three tria-
zole compounds that selectively bound to the 
G-quadruplex target, one (Tz 1) was found in 
large proportion and was the only molecule that 
was obtained when the nanoparticle was recy-
cled for the fourth and fifth time.
“We found the Tz 1 molecule has remarkable 
anti-cancer properties. The molecule binds to 
the G-quadruplex and is able to switch off the c-
MYC gene that gets over-expressed in breast, 
colon and lung cancer. This leads to inhibition 
of cancer growth and ultimately leads to death 
of cancer cells,” Prof. Dash says. “The molecule 
preferentially binds to the G-quadruplex DNA 
and not the duplex DNA. Further, the molecule 
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selectively kills the cancer cells, without doing 
any harm to the normal cells.” “Based on the 
extremely high cellular activity of identified drug 
compound, we can conclude that this method-
ology using DNA nano-template allows easy 
synthesis of high-affinity drug molecules for the 
target DNA without performing any convention-
al drug synthesis procedures,” she says.
“Though this study is a proof-of-concept, this 
approach can be used for economical and fast 
screening of potential drug candidates for other 
DNA targets, RNA and even proteins.”

A DEVICE TO TEST INFANTS’ FIELD 
OF VISION
An advanced device to measure the field of vi-
sion of infants has been developed by scien-
tists at L.V. Prasad Eye Institute, Hyderabad. 
The device, named pediatric perimeter, can be 
used to test the eyesight of infants between two 
and 12 months. Currently, there is no specific 
perimeter device to measure the field of vision 
in infants. As a result, most of the eye defects 
arising during infancy get detected only in adult-
hood.
The pediatric perimeter helps to measure the 
area of vision and also the reaction time of in-
fants. The innovation was recently published in 
Translational Vision Science and Technology.
Most doctors and optometrists use a crude way 
of assessing visual fields by bringing bright toys 
from the side of the eye to the centre and see if 
the infant is attracted.
While there is no accurate quantification when 
such methods are employed, the use of pediat-
ric perimeter addresses this shortcoming. Be-
sides infants, the device can also be used on 
patients with special needs where testing using 
conventional perimeters is not possible.
Testing method
The device consists of a hemispherical dome 

fitted with LEDs in all directions which are con-
trolled using a computer program. The infant is 
placed inside the dome in the lying down po-
sition. The baby’s eye and head movements 
when the LED is switched on randomly are 
monitored by an infrared camera mounted on 
the top of the dome. The test takes only 6-10 
minutes .The reaction time (time taken for the 
infant to look at the LED after it is switched on) 
measured helps identifying infants with devel-
opmental delay — healthy infants react within 
380 milliseconds and those with developmental 
delay took 663 milliseconds.
To measure the area of vision, the LED was 
switched along the dome starting from the left 
and right sides to the centre, and also from front 
to back. The infants gaze was monitored by 
the camera and the degree of eye movements 
along with the reaction time was calculated to 
identify visual field defects. Many neurological 
factors can cause impairments in the vision of 
an infant.
The device was validated using adults with nor-
mal vision and those with glaucoma and retinal 
defects.
“The device is the result of collaborative effort of 
optometrists, ophthalmologists, engineers and 
designers from all over the world at Srujana 
Center for Innovation at the institute,” says Mr. 
KoteswararaoChillakala, Embedded Systems 
Engineer from the Srujana Centre for Innova-
tion at L.V. Prasad Eye Institute, Hyderabad in 
an e-mail to The Hindu.
“Few patients with squint eye realise their visual 
field defect only when they come for cosmetic 
correction. It is therefore essential to test in-
fants and address their visual defects as early 
as possible,” explains Dr. PremNandhiniSatgu-
nam, Associate Research Optometrist at L.V. 
Prasad Eye Institute, Hyderabad.
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DRUG-RESISTANT TB HIGHER 
AMONG CHILDREN THAN 
EXPECTED: REPORT
While detection of tuberculosis (TB) in chil-
dren remains a challenge, it has now emerged 
that Multi-Drug Resistant (MDR) TB is higher 
among children than expected. This has been 
described as a “worrying trend” by the Union 
Health Ministry.
As many as 5,500 of over 76,000 children test-
ed in nine cities have been diagnosed with TB. 
Nine per cent of these paediatric TB cases have 
been diagnosed to have MDR TB, according to 
the Foundation for Innovative New Diagnostics 
(FIND) that conducted the tests in collaboration 
with the Central TB Division under the Revised 
National TB Control Programme (RNTCP).
Unique initiative
FIND initially started a unique initiative for di-
agnosing paediatric TB in four cities of Delhi, 
Chennai, Hyderabad and Kolkata from April 
2014 with funding from the United States Agen-
cy for International Development (USAID). It 
has now scaled up the project to include ad-
ditional five cities —Nagpur, Surat, Visakhapat-
nam, Bengaluru and Guwahati. The project will 
start in Indore next week. The aim of the project 
is to provide rapid access to quality TB diagno-
sis for all presumptive paediatric TB patients in 
the project intervention areas.
Sunil D Khaparde, Deputy Director General 
(TB) and Head of the Central TB Division, told 
The Hindu  that the RNTCP is committed to pro-
viding increasing access to quality TB diagnos-
tics for the paediatric population. In 2016, the 
proportion of children among new TB patients 
reported was 6%. Absence of appropriate sam-
ples coupled with decentralised capacity to get 
good samples from children to test for TB re-
mains a challenge in paediatric TB case detec-

tion, he said.
Admitting that paediatric MDR-TB cases had 
not been documented so far, he said children 
were more prone to primary MDR infection as 
they were in close contact with their parents and 
grandparents, who would have been infected.
“A considerable number of the 9% diagnosed to 
have MDR-TB are primary infections. This is a 
worrying factor,” said Dr. Khaparde, who is also 
the Project Director of RNTCP.
Clinical outcomes
“FIND’s collaboration with RNTCP is to enable 
rapid linkage to treatment with an overall aim of 
improving clinical outcomes in this vulnerable 
(paediatric) population. As of now the project is 
in nine cities and based on the success we will 
extend it to other cities,” he said.
According to Sanjay Sarin, who heads FIND, In-
dia, TB diagnosis in children is complicated due 
to challenges associated with sample collection 
and poor sensitivity of tests like the Acid fast 
bacilli (AFB) smear. FIND, through this project, 
has collaborated with the Central TB Division 
to improve access to more sensitive diagnostic 
tools like the GeneXpert in the paediatric popu-
lation, he said.
Free test
The project was initially started to assess the 
feasibility of roll out of GeneXpert MTB/RIF, a 
cartridge-based test used with an automated 
molecular diagnostic platform that enables the 
diagnosis of TB and some drug-resistant TB 
(DR-TB) in less than two hours.
The focus was on testing various types of pae-
diatric specimens in routine programmatic set-
tings.
According to DebaduttaParija, Medical Officer, 
FIND, GeneXpert labs have been established 
within the reference labs of RNTCP in each of 
the project cities, catering to patients in both the 
public and private sectors.
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GeneXpert MTB/RIF testing was performed 
free of cost for all presumptive paediatric TB 
and drug-resistant TB patients (aged under 15 
years).
FIND’s Project Coordinator (Paediatric) Aakshi-
Kalra said both sputum and non-sputum speci-
mens are being tested using GeneXpert except 
stool, urine and blood. This is as per the World 
Health Organisation (WHO) recommendations, 
Dr. Kalra said.

EASIER ACCESS TO H1N1 
MEDICINES RAISES FEARS OF DRUG 
RESISTANCE
Concerns regarding a build-up of resistance 
to antiviral drugs used to treat swine flu are 
surfacing, after two such drugs — Oseltamivir 
and Zanamivir — were taken off the restrictive 
Schedule X of the Drugs and Comestics Rules. 
Now under Schedule H1, the drugs can be 
stocked by all chemists.
Central health authorities have also advised 
doctors to prescribe the drugs based on strong 
symptoms, without opting for the swab test. 
Medical experts say these decisions could lead 
to misuse and eventually, severe drug resist-
ance.
Oseltamivir and Zanamivir are antiviral drugs 
that block the actions of influenza virus types A 
and B in the body. While Oseltamivir is available 
as tablets, Zanamivir comes in powder form.
Dr. Vasant Nagvekar, a Mumbai-based infec-
tious diseases expert, said, “We are already 
witnessing antibiotic resistance and related 
hazards. Resistance built up only because an-
tibiotics were easily available and even sold 
over the counter. Now, we seem to be going the 
same way with antiviral drugs.”
His reaction to the government’s decision was 
mixed. “It is good, because when H1N1 cases 
are on the rise, the drug will be available to pa-

tients easily. However, it could backfire because 
in India, we don’t use caution. The doctors will 
prescribe these drugs so widely that eventually 
it will stop working.”
Restrictions in place
Drugs under Schedule X require three copies 
of prescription for the doctor, patient and chem-
ist, and can be sold by a chemist who holds a 
special Schedule X licence. Also, the chemist 
has to preserve the prescription copy for up to 
three years. In Schedule H1, only one copy of 
the prescription is required, and drugs in this 
category can be sold by all chemists.
Hakim Kapasi, a chemist and wholesaler from 
Andheri, said, “Chemists will still need a pre-
scription to sell the drug. The only difference is, 
the drug will be widely available. It all depends 
on doctors now. If they prescribe the drug with 
caution, there won’t be misuse.”
Till date this year, India has recorded over 
11,700 H1N1 cases and 561 deaths.
Dr. Khusrav Bajan, a physician and intensiv-
ist at Hinduja Hospital, said, “Bacteria mutate 
much faster than viruses, so I don’t think resist-
ance should be a cause of concern when there 
is a spurt in H1N1 cases.”

MALARIA DRUG SHIELDS FOETUS 
FROM ZIKA
Commonly used malaria drug hydroxychloro-
quine can effectively block the Zika virus from 
crossing the placenta and getting into the foe-
tus and damaging its brain, say researchers 
from Washington University School of Medicine 
in St. Louis, U.S.
The drug already has approval for use in preg-
nant women.
The placenta acts as a barrier to protect the 
developing foetus from disease-causing organ-
isms.
It prevents pathogens from reaching the foe-
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tus through a form of a garbage recycling sys-
tem that removes some components of cells, 
termed autophagy.
While infections often ramp up this recycling 
system to get rid of any pathogens, the effects 
of autophagy on Zika infection and its impact on 
transmission of the virus past the placenta were 
earlier not known.
“We found that the Zika virus actually manipu-
lates the garbage recycling system to its own 
advantage. The Zika infection ramps up au-
tophagy. So when we use a drug that inhibits 
or suppresses this ramping up, we can block 
the virus from infecting the foetus,” says Indira 
U. Mysorekar from the Department of Obstet-
rics and Gynaecology, Washington University 
School of Medicine and the corresponding au-
thor of the study published in The Journal of Ex-
perimental Medicine.
Placental cells
To understand how the Zika virus crosses the 
placenta and infects the foetus, Prof. Mysorekar 
and her team infected human placental cells.
They found the Zika virus activating the genes 
related to autophagy thereby heightening the 
destructive recycling system activity.
But treating the cells with drugs that inhibit au-
tophagy resulted in significant decrease in Zika 
virus replication about two days after infection. 
On the other hand, when drugs that promote 
the cell recycling process were administered, 
the virus multiplied and caused increased viral 
infection.
Prof. Mysorekar got similar results when her 
team repeated the experiments in mice.
They infected two groups of pregnant mice — 
one which had reduced autophagy and mice 
that had normal autophagy.
In the former group, the virus in the placenta 
was 10 times lower and placental damage was 
decreased compared with the normal mice.

Also, the presence of Zika virus in the foetus 
was 15 times lower in mice with reduced au-
tophagy. However, the virus load in the blood 
was the same in both groups of mice.
Viral loads
“The viral loads in maternal blood were not af-
fected by loss of autophagy which is good be-
cause we don’t want whole body effects of loss 
of autophagy as that could lead to side effects. 
Adults with Zika virus can clear the infection 
without too much trouble; it’s the transmission to 
the foetus that is devastating,” Prof. Mysorekar 
said in an email.
Since the malaria drug hydroxychloroquine in-
hibits the cell recycling response, the research-
ers repeated the experiments using mice with a 
normal autophagy response.
Pregnant mice infected with Zika virus were 
treated with the drug or a dummy for five con-
secutive days. Compared with the controls, 
there was significantly less virus in the placenta 
of mice that received the drug.
The damage to placenta was also less in mice 
that were treated with the drug and foetus 
showed reduced Zika infection.
The drug has been approved for use in pregnant 
women but only for a short duration of time.
But with Zika virus infection even during the 
third trimester causing foetal damage, the treat-
ment has to be for a long time in the case of 
Zika virus.
Lab to clinic
“We do not know what the risk may be of long-
term treatment with the drug [Hydroxychloro-
quine]. These tests have to be done and that 
will be the next step as the findings leave the 
lab and head to the clinic,” said Prof. Mysorekar.
“Carrying out a trial on pregnant women is al-
ways challenging. But given that the drug is al-
ready approved and Zika infections have such 
terrible consequences, there may be more 
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chances of going forward,” she said.

HALF OF HIV-INFECTED GET 
TREATMENT NOW: UNAIDS
For the first time since the global onset of the 
HIV/AIDS epidemic, the scales have tipped in 
favour of patients. The latest UNAIDS report 
reveals that more than half of all People Liv-
ing with HIV (PLHIV) now have access to HIV 
treatment.
Further, globally AIDS-related deaths have al-
most halved since 2005.
“We met the 2015 target of 15 million people on 
treatment, and we are on track to double that 
number to 30 million and meet the 2020 tar-
get,” said Michel Sidibé, Executive Director of 
UNAIDS. “We will continue to scale up to reach 
everyone in need and honour our commitment 
of leaving no one behind.”
As of last year, 19.5 million of the 36.7 million 
HIV+ patients had access to treatment. Deaths 
caused by AIDS have fallen from 1.9 million in 
2005 to 1 million in 2016.
New infections in India
The bad news is that the majority of the cases — 
nearly 95 per cent of the cases in 2016 — were 
concentrated in just 10 countries, India being 
one of them. India has 2.1 million people living 
with HIV, with 80,000 new infections annually, 
as of 2016. In 2005, the annual incidence was 
1,50,000 people.
“India is the country where most new HIV in-
fections are occurring in the Asia-Pacific region. 
While India has made big progress with new in-
fections dropping significantly, the emergence 
of HIV in some locations that were earlier con-
sidered ‘not high-burden’ areas is a cause for 
concern.,” said Eamonn Murphy, Director, UN-
AIDS Regional Support Team for Asia-Pacific.
While the world seems to be on track to reach 
the global target of 30 million people on treat-
ment by 2020, access to medicines remains 

a major barrier and India plays a special role. 
The report states that “although important pro-
gress has been made in improving access to 
medicines for people living with HIV, insufficient 
availability and poor affordability of essential 
medicines in low- and middle-income countries 
remain major barriers.
Averting market failures
Actions focused on the intersections between 
intellectual property rights, innovation, and 
public health are vitally important for resolving 
market failures in medicine development and 
manufacture, unmet needs for research and 
development, and pricing.
This is especially true in light of the concentra-
tion of the generic pharmaceutical industry in 
India, and the global AIDS response’s contin-
ued reliance on the Indian industry, which sup-
plied nearly 90% of antiretroviral medicines in 
low- and middle-income countries in 2015”.
The report, Ending AIDS: Progress towards the 
90–90–90 target, is the annual scorecard for 
progress.
In 2016, 1.8 million people became infected 
with HIV. While this is a drastic decline from the 
peak of the epidemic in 1997 when 3.2 million 
got infected, experts maintain that since 2010, 
the decline in new infections has only been 
16%.
Going by this trend, the global target of reducing 
the figure to 500,000 a year by 2020 — adopted 
as a global target by UNAIDS in 2013 — seems 
unattainable.
The idea behind the 90-90-90 target is to diag-
nose 90% of people who are HIV positive; get 
90% of the diagnosed HIV+ people on antiret-
roviral treatment, and 90% of those on antiret-
rovirals should be virally suppressed. This is at-
tained when an HIV+ patient’s viral load reaches 
an undetectable level, curbing transmission.
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TREATMENT FOR MUSCLE 
DISORDER ON THE ANVIL
Researchers have used gene editing to re-
verse symptoms in dogs of Duchenne muscu-
lar dystrophy (DMD) — a muscle-wasting and 
life-shortening disease that affects one in 5,000 
baby boys.
The dogs’ symptoms remained in check two 
years after receiving a single injection, a team 
reported in the journal Nature Communications.
Successful treatment of a large mammal is a 
crucial step on the road to finding a treatment 
for human sufferers of DMD.
The results, said the team, were “paving the 
way for human clinical trials”.
Genetic mutations
Duchenne muscular dystrophy is caused by ge-
netic mutations that interfere with production of 
dystrophin, a protein needed for healthy mus-
cles.
The international team developed a new type 
of gene transfer therapy to restore dystrophin 
expression in affected dogs.
They injected the dogs with “microdystrophin” 
— a compressed version of the dystrophin gene 
which is one of the largest in the human body 
with 2.3 million base pairs of coding “letters”.
Given its size, it has been impossible to fit the 
distrophin gene into an emptied virus, which is 
used to deliver modified genes to patients.
Dogs given the treatment showed “significant 
restoration of muscle function with a stabili-
sation of clinical symptoms for more than two 
years after injection,” the researchers said.
Geneticist Darren Griffin of the University of 
Kent commented that this was “really a very ex-
citing study indeed”.
Boys affected by Duchenne muscular dystro-
phy develop muscle weakness in their first year 
of life, and generally become wheelchair-bound 
before the age of 15.

‘ARTHRITIS DRUG CAN TREAT BLOOD 
CANCER’
Blood cancer sufferers could be treated with a 
simple arthritis drug, according to scientists at a 
leading British university.
Martin Zeidler, from the University of Sheffield’s 
Department of Biomedical Science, and his col-
leagues have found that methotrexate (MTX) — 
a drug on the WHO list of essential medicines 
and commonly used to treat arthritis — works 
by directly inhibiting the molecular pathway re-
sponsible for causing the disease.
Initial tests were carried out on fruit fly cells to 
screen for small molecules that modulate JAK/
STAT signalling — a pathway whose misregula-
tion is central to the development in humans of 
Myeloproliferative neoplasms (MPNs), the col-
lective term for progressive blood cancers like 
Polycythemia Vera (PV).
Ineffective treatment
Current treatments do not slow the disease pro-
gression and provide little relief from symptoms, 
the University said in a release.
The team now hopes to go on to a full clinical 
trial early next year.

SILK MATS CAN HELP TREAT 
ARTHRITIS
Scientists from IIT Guwahati have synthesized 
mats made of silk-proteins and bioactive glass 
fibres that they believe can assist the growth of 
bone cells and repair worn-out joints in arthritis 
patients.
The disease most commonly affects joints in 
the knees, hips, hands, feet, and spine and is 
marked by the breakdown of joint cartilage and 
underlying bones. Left untreated, it can cause 
severe pain, swelling, and eventually limited 
range of movement.
“Current clinical treatment methods are limited 
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by lack of viable tissue substitutes to aid the re-
pair process,” Biman B. Mandal from institute 
said.
Joint disease
To develop a suitable tissue substitute, scien-
tists, including those from the University Col-
lege London in the U.K., looked into the natu-
ral bone-cartilage interface and tried to mimic it 
synthetically in lab conditions.
Knee osteoarthritis is the most common bone 
and joint disease in India. However, Mr. Man-
dal pointed out that the available clinical grafts 
were expensive.
‘Enhances healing’
“We used silk, a natural protein to fabricate 
electrospun mats to mimic the cartilage por-
tion and bioactive glass to develop a composite 
material, similar to the natural tissue,” said Mr. 
Mandal.
For the mat, scientists used a kind of silk easily 
available in northeast India.
“Muga [Assam] silk is endowed with properties 
that enhance the healing process,” Mr. Mandal 
said.
The researchers adopted a green fabrication 
approach for the developing the silk composite 
mats — electrospinning. “It is similar to knitting, 
except that it utilises electric high-voltage force 
to draw ultrafine fibres,” Mr. Mandal said.
A layer by layer approach was followed, where 
the bone layer was first formed, on top of which 
the cartilage layer was developed. The result-
ing composite mat resembled the architecture 
of the bone-cartilage interface.
To assist the regenerative process, the mats 
would be grafted in the defected joint with cells 
harvested from the patient.

NEW THERAPY FOR BRAIN 
DEGENERATION
A single injection of a fragment of a life-extend-

ing protein hormone could improve cognition 
in those with neurodegenerative illnesses, ac-
cording to new research.
The klotho protein was found to enhance cog-
nitive and physical performance in ageing or 
impaired mice, said a study carried out by sci-
entists at the University of California, San Fran-
cisco and published in the journal Cell Reports.
“Treatment with a klotho fragment enhances 
brain function across the lifespan and could 
represent a new therapeutic strategy to boost 
brain resilience,” said lead author Dena Dubal.
Clinical studies
But researchers said clinical studies would be 
necessary to determine the safety and effec-
tiveness of injecting klotho in humans.
The body naturally produces the complex hor-
mone that is involved in multiple cellular pro-
cesses, and is linked to prolonging life in worms, 
mice and humans. In model organisms as well 
as in humans, klotho levels decrease with age, 
chronic stress, and cerebral aging and neuro-
degenerative illnesses.
Prior studies had found that life-long exposure 
to elevated levels of klotho boost mental func-
tions, but it remained unclear whether short-
term treatment using the hormone could quickly 
improve cognition.
In this study, young mice treated with the hor-
mone for four consecutive days showed mark-
edly improved cognitive function, benefits that 
lasted more than two weeks.
Ageing mice showed improvements in just two 
days following a single shot of the treatment.

INTERNET OF THINGS-ENABLED 
ULTRASOUND SCANS: IIT HY-
DERABAD
A team of researchers from IIT Hyderabad has 
been working to use the Internet of Things (IoT) 
to accurately diagnose kidney and liver disor-
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ders with the help of ultrasound scanning de-
vices. What started off as a project to develop a 
system that will validate the data and do a pre-
liminary scanning of the organ — whether the 
organ is normal or not — has now developed 
into technology that can identify kidney stones 
and cysts and also grade a “fatty liver” classi-
fication? The research has been published in 
IngénierieetRechercheBiomédicale (IRBM).
Usual handicaps
Diagnosing problems using Internet-enabled 
scanning systems is fraught with many disad-
vantages. In the traditional way of processing 
data, after the patient is scanned, a radiologist 
usually picks out the most relevant portions or 
even captures screenshots and makes these 
available for diagnosis by the specialist.
In the IoT-enabled remote scanning, if the 
scans are uploaded to the cloud without be-
ing first analysed, there is a possibility that the 
doctor sees a huge amount of data, which they 
may find difficult to interpret. Sometimes, as 
Prof. P. Rajalakshmi of the Electrical Engineer-
ing Department at IIT Hyderabad who has led 
the research comments, there is even no organ 
image within the field of view in the scans up-
loaded to the web. Therefore, it is crucial that 
internet-enabled scanning devices must work 
more intelligently and do a preliminary classifi-
cation of images.This was the starting point of 
the research in 2014. The team aimed to have 
software which would view the images and 
classify the kidney images into “normal” and 
“needs treatment.” The research however, went 
beyond this goal and they now have a deep-
learning algorithm which can differentiate be-
tween cysts and stones in the kidney images. 
In fact, they also have trained the software to 
look at the liver images and classify fatty livers 
into different grades through an automated rec-
ognition process.

“The greatest difficulty was in finding data to 
train the system. People do not like to share 
their ultrasound images, hence the data set 
initially available was really small and not suf-
ficient to cover all the possible patterns [which 
is necessary for the software to make a good 
diagnosis],” says Prof. Rajalakshmi. The team 
was helped in this by two healthcare centres in 
Hyderabad.
Platform independent
The algorithm that the researchers have devel-
oped can be integrated into any platform and is 
flexible from the point of view of the hardware 
being used. They have also included a cloud-
based authentication feature that allows iden-
tification of the operator by means of iris and 
fingerprint scans.
“There’s a need to collaborate with hospitals 
and with the government and integrate this al-
gorithm with devices. This will make it possible 
to extend medical support into the rural areas,” 
she says.

CLRI: CHEMICAL-FREE METHOD FOR 
UNHAIRING SKIN
Using enzymes produced by bacteria, scientists 
at the Chennai-based CSIR-Central Leather 
Research Institute (CSIR-CLRI) have removed 
hair from goat skin. This method was found to 
be safer and more environmental friendly than 
the conventional method of unhairing using 
lime and sodium sulphide. The results were 
published in Environmental Science and Pollu-
tion Research.
Microbial enzyme
A novel bacterium (Bacillus crolab ) was iso-
lated and used for the study. This bacterium 
produces proteases (enzymes that break down 
protein) which have been found useful in un-
hairing processes. “The bacteria were isolated 
from the soil near Buckingham canal, close to 
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Adyar, Chennai, where a meat stall was located 
earlier. The soil there was rich in proteinaceous 
matter making it an ideal spot for isolation of 
bacteria. Among the hundreds of isolated bac-
teria, the bacterium with highest ability to break-
down proteins (proteolytic activity) was select-
ed and used,” explains Dr. Chellan Rose, one 
of the corresponding authors of the paper. To 
extract the enzyme, they fermented wheat bran 
using the bacteria. “The enzyme showed high 
proteolytic activity, which was 3.5 times greater 
than any reported for bacterial proteases,” said 
Mr A. Ranjithkumar, first author of the paper.
Enzyme evaluation
The effect of the enzyme on goat skin soaked 
in water was tested. Crude enzyme was added 
in different concentrations to the skin and let to 
soak. The enzyme was able to remove hair com-
pletely within four hours. According to J. Durga, 
at CLRI and one of the authors of the paper, 
the enzyme was stable over a wide range of 
alkaline pH (8 to 11).The tensile strength, tear 
strength; elongation and shrinkage temperature 
of the leather were tested after further process-
ing. The strength was found to be considera-
bly better than leather processed by chemical 
method. The smoothness, fullness and texture 
were marginally better than the chemically pro-
cessed ones. The enzyme was found to remove 
hair completely, leaving no trace of any kerati-
nous material. Microscopic study showed that 
the protease was able to penetrate much effi-
ciently into the skin matrix and remove even the 
hair root.
“The main aim was elimination of pollution with-
out altering the product and we found that our 
enzyme treatment not only reduced pollution 
but also produced better quality leather,” ex-
plains Dr. C. Muralidharan, Chief Scientist at 
the Leather Processing Division, CLRI and one 
of the corresponding authors of the paper.

INDIAN AMERICAN DEVELOPS 
BREAKTHROUGH THERAPY FOR 
SEPSIS
Each year globally, more than 600,000 infants 
die of sepsis, a condition of bacterial infection 
that spreads fast and leads to organ failure. But 
a therapy developed by a team led by an Ameri-
can professor of Indian origin, PinakiPanigrahi, 
over the last 20 years and details of which were 
published in Naturethis week could do wonders. 
The therapy has been found to reduce the risk 
of infection by 40% in trials and it can be inex-
pensive — less than one dollar for a course — 
Dr. Panigrahi told The Hindu by phone.
Dr. Panigrahi is a professor of epidemiology 
and paediatrics at the Child Health Research 
Institute and Center for Global Health at the 
University of Nebraska Medical Centre’s Col-
lege of Public Health.
The therapy is to feed the infant with good bac-
teria that will populate his/her gut and block 
harmful bacteria. The probiotic bacterial strain is 
aided with a non-absorbable sugar to enhance 
its ability to effectively colonise the gut — re-
searchers call the probiotic-sugar combination 
a synbiotic. The oral therapy starts during day 
2-4 of life, as a preventive measure, much like 
a vaccine.
More than a quarter of neonatal deaths in India 
are due to sepsis, which is one of the two most 
common causes of neonatal deaths globally, 
according to a study published in the Lancet 
Global Health in 2016. In a significant number 
of cases, the infection probably begins in the 
gut.
Dr. Panigrahi is happy about the outcome of 
the trials that began in 2008 in Odisha, where 
he grew up. But he is equally excited about the 
prospects of some unexpected and surprising 
collateral benefits that the therapy appears to 
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provide. This includes a reduction in lower res-
piratory tract and other infections among the 
infants who were administered the synbiotic, 
indicating an overall improvement in immunity 
status.
“Apart from saving babies from sepsis and res-
piratory tract infection, this type of intervention 
has much bigger and wider ramifications. The 
most relevant is its impact on stunting,” said Dr. 
Panigrahi, explaining the wide prevalence of 
stunting in India, which is due to gut dysfunc-
tion that starts early in a child’s life.
Tropical enteropathy
“Early infections and continued exposure to a 
large bacterial load during the first two years 
of life results in tropical enteropathy (an intes-
tinal disorder that affects the ability to absorb 
nutrients), which did not exist when I went to 
medical school in India 30 years ago. It was 
something we read about in our textbooks. 
Such tropical enteropathy and gut dysfunction 
is rampant in India now and 40% of children un-
der the age of two are stunted,” he said, adding 
that stunted children end up with low cognitive 
development. When coupled with intrauterine 
stress and fast accumulation of fat during early 
infancy, stunting leads to chronic disease such 
as hypertension and diabetes in adulthood. Dr. 
Panigrahi hopes to expand the therapy’s dose 
and duration to combat the prevalence of child-
hood stunting, which stunts the country’s econ-
omy and development too.
The probiotic study in neonates, largest in med-
ical history, covered 4,556 babies, and stopped 
short of the initial plan to cover 8,000 of them. 
“The ethics of medical trials require that once it 
is found to be definitively good or bad, it must 
stop. In this case, the results were clear and 
undeniably good according to an independent 
data safety monitoring board. Dr. Panigrahi’s 
team screened over 280 strains of probiotic 

bacteria before hitting upon a specific strain 
of Lactobacillus plantarum, abundantly found 
in curd, and fermented fruits and vegetables. 
These bacteria populate the healthy infant stool 
rather quickly and the strain used in the ex-
periment was isolated from the diaper of an 11 
month-old healthy baby.
Averting health crisis
The indiscriminate use of wide-spectrum antibi-
otics is causing resistance to many drugs and 
a probiotic solution such as this could avert a 
health crisis in the making, Dr. Panigrahi said. 
A graduate from MKCG Medical College in Odi-
sha, Professor Panigrahi’s heart remains in In-
dia. He travels to Delhi, Mumbai, Puducherry 
and various sites in Odisha multiple times a 
year. He says the results of the trial are also 
an indicator of the unexplored potential of an-
cient Ayurvedic discoveries made thousands of 
years ago in India.
“The concept of consuming probiotics in the 
form of curd and the importance of gut health 
dates back to the originating days of Ayurveda 
that dates back to 6,000 BC,” he said, adding 
that the current national interest in Ayurveda 
should expand to support modern clinical trials 
of traditional medicines.
“This study is a testament to the world-class re-
search done by my colleagues at the Asian In-
stitute of Public Health in Bhubaneswar, as well 
as U.S. collaborators at the Emerging Patho-
gens Institute in Florida and the Medical Center 
at Michigan State University. What’s more, it 
demonstrates India’s ability to find its own solu-
tions with overseas collaboration,” he said.

HUMAN CELL-BASED METHODS 
COULD BETTER IDENTIFY ASTHMA-
CAUSING CHEMICALS, RESEARCH 
SUGGESTS
Chemicals that could potentially cause asthma 
through an immune reaction could be better 
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identified with human cell- and computer-based 
test methods, according to a new research pa-
per co-authored by the Physicians Committee’s 
Kristie Sullivan, M.P.H., in Applied In Vitro Toxi-
cology.
Chemical respiratory allergens are chemicals 
that cause a serious immune reaction known as 
respiratory sensitization. Sensitized individu-
als experience coughing, wheezing, difficulty 
breathing, and obstruction and hyperreactivity 
of the airways that can worsen upon repeated 
exposure. Workers in the cleaning, painting, 
construction, and hairdressing industries are 
most at risk, but consumers may also be ex-
posed to chemical respiratory allergens and be-
come sensitized to these chemicals.
The Center for Disease Control and Prevention 
estimates that up to 18.4 million adults in the 
United States have asthma, and up to 25 per-
cent of those cases could be caused by occu-
pational exposures.
Due to the severity and irreversibility of chemi-
cal respiratory allergy, identifying allergens is of 
considerable public health and socioeconomic 
importance. Currently, there are no standard-
ized or regulatory-accepted test methods for 
detecting these chemicals.
Sullivan and the paper’s co-authors have de-
veloped an Adverse Outcome Pathway (AOP) 
to explain how these chemicals sensitize the 
respiratory tract and highlights potential tests 
which could be used to identify them.
An AOP is an organized collection of existing 
data on how exposure to a particular chemical 
may trigger a series of biological changes in the 
body resulting in illness or injury to an individual 
(human or animal) or population. Scientists can 
then use the AOP to identify gaps in knowledge 
and the most relevant test methods, which can 
increase testing speed, lower costs, and reduce 
animal testing.

Each AOP outlines a process that includes:
• A Molecular Initiating Event (MIE): The 
initial molecular event that occurs in the body 
after exposure to a chemical
• Key Events (KEs) and Key Event Re-
lationships (KERs): The progression of events 
occurring in the body following the MIE, such as 
cell damage and changes in organ function
• Adverse Outcomes (AO): Diseases, ex-
tinction of a species
“The immune and respiratory systems of mice 
and rats react differently to chemicals than hu-
man systems do, making it difficult to detect 
chemical respiratory allergens and prevent peo-
ple from developing these reactions,” says Kris-
tie Sullivan, M.P.H., vice president of research 
policy for the Physicians Committee. “This AOP 
will help speed the further development of com-
puter-based and cell-based tests that could be 
used to detect chemical respiratory allergens 
and lead to the regulatory acceptance of non-
animal approaches to protect workers and con-
sumers.”

IIT GUWAHATI SUCCEEDS IN 
REGENERATING DAMAGED NERVE
Researchers at the Indian Institute of Technolo-
gy (IIT) Guwahati have taken the first successful 
step in treating peripheral nerve damage which 
can result from traumatic injuries caused by ac-
cidents, physical conflict, bullet wounds as well 
as during surgical intervention. The nerve con-
duits synthesised by the researchers and im-
planted in rats with sciatic nerve injury showed 
“excellent” functional recovery one year after 
implantation. The results were published in the 
journal Biomedical Materials.
A team led by Prof. Utpal Bora from the Depart-
ment of Biosciences and Bioengineering at IIT 
Guwahati synthesised nerve conduits by elec-
trospinning a mixture of silk fibroin protein and 
electrically conductive polymer called polyani-
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line. To produce tubular shaped nerve conduits, 
the researchers rolled the electrospun sheets 
multiple times over a stainless steel spindle.
“In tissue engineering, silk fibroin protein is rou-
tinely used as a scaffold. Since silk is not elec-
trically conductive we coated it with polyaniline 
nanoparticles, which is a good electrical con-
ductor,” says Dr. Suradip Das from the Depart-
ment of Biosciences and Bioengineering at IIT 
Guwahati and the first author of the paper; he is 
currently at the University of Pennsylvania, U.S.
Nerves are like electrical wires where the con-
ducting portion of the nerves is covered with 
myelin (a fatty white substance) sheath secret-
ed by specialized cells called Schwann cells 
that forms an insulating layer. To fabricate a 
conduit that mimics this native architecture, the 
Schwann cells, which surround the axons, were 
cultured on the conduits. The Schwann cells 
were found to grow between the multiple layers 
of silk fibroin-polyaniline composite, and also 
on the surface and inside of the conduit.
“The Schwann cells produce myelin sheath 
which act as biological insulators and play a 
crucial role in nerve regeneration. Our aim was 
to seed the conduit with Schwann cells so they 
initiate the regeneration process when the con-
duits are implanted in animals,” says Dr. Das.
To test how well the nerve conduit synthesised 
in the lab helped in nerve regeneration, the re-
searchers removed 10 mm of sciatic nerve from 
rats and implanted the conduit. The surgical 
area was reopened after six and 12 months.
Compared with untreated animals where the 
nerve gap was found to have grown further, 
the conduits in the treated animals showed no 
deformation or dislocation. The polyaniline was 
not toxic to rat Schwann cells when 0.1% of pol-
yaniline was used.
Regenerated neurons
“But most importantly, we found regenerated 

neurons and Schwann cells inside the conduit. 
And there was myelin sheath over axons in the 
regenerated tissue from inside the conduits,” 
he says. “The conduit helped initiating and en-
hancing the quality of regeneration across the 
nerve gap.”
In terms of functional neuro-regeneration, the 
conduits seeded with Schwann cells exhibited 
as high as 86% velocity of current propagation 
through the nerve. The ability of the nerves to 
control muscle contraction was also found to be 
good at 80%.
“Nerves when electrically stimulated contract 
the muscles. We stimulated one end of the con-
duit electrically and recorded electrical output 
from the muscle. If there is a gap along the con-
duit then the signals won’t travel,” Dr. Das ex-
plains.
Finally, the electrical property of the muscles 
that are directly innervated was 70%. “If the 
nerves don’t reach the muscles then we won’t 
be able to register muscle electrical activity. If 
there is good muscle electrical response then it 
is an indication that the nerve has grown and is 
able to communicate with the muscles and the 
muscles are not dead,” he says.
Rats with regenerated sciatic nerve exhibited 
significantly better walking pattern compared 
with other groups in the study. “This is proof that 
our work could restore a lot of the sciatic nerve 
functions in rats,” Dr. Das says.
From rats to pigs
The next step is to conduct trials on pigs, which 
are genetically and physiologically closer to hu-
mans. “We have plans to undertake trials on 
pigs to collect more animal data,” says Prof. 
Bora. But conducting trials on bigger animals 
might be a challenge in India. “Conducting re-
search on higher animals is proving to be dif-
ficult in India,” says Dr. Kushal K. Sarma from 
the College of Veterinary Science, Khanapara, 
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Guwahati and one of the authors of the paper.
“There is a growing demand for nerve implants 
with increasing number of road accidents but 
there are no indigenously developed nerve con-
duits available in India. We have taken the first 
step to make locally developed nerve implants 
available in India,” Prof. Bora says.

INTER-SEX ‘ARMS RACE’ LEADS TO 
NEW SPECIES FORMATION
Since the 1990s, there have been theories of 
evolution that suggested that antagonism be-
tween the sexes can drive the formation of 
new species. Now, a group from IISER, Mohali 
has demonstrated this through an experiment 
involving fruit flies (Drosophila melanogaster). 
In a paper published in Scientific Reports, they 
describe their experiment observing the evolu-
tion of fruit flies over nearly a hundred genera-
tions (spanning about four years).
“There has been only one previous study that 
provides partial evidence for speciation through 
arms race. [That study] found differences in fe-
males’ reluctance to mate — pre-mating isola-
tion. Ours is the first to clearly demonstrate bias 
in mating preference — [both] pre-mating isola-
tion and bias in sperm preference and post-mat-
ing isolation,” says Prof. N.G. Prasad of IISER 
Mohali, whose team came up with the results.
Typically, the sex that invests less in reproduc-
tion (usually males) will compete with others of 
their group for access to the sex that invests 
more. This induces the male, as the case usu-
ally is, to evolve special features, which may 
be behavioural, chemical or physical, to en-
sure mating with more females. However, these 
features may not always suit the females and 
sometimes could even harm them.
For example, seed beetles evolve a spiny pe-
nis, which can “traumatise” the female beetle. 
In its turn, the female beetle develops thicker 
skin. Such development of complementary 

characteristics is called “co-evolution,” which is 
an arms race between the sexes. In the fruit-
fly, the arms race takes the form of a chemical 
warfare. The male fruitfly transfers to the female 
a cocktail of harmful proteins along with sperm 
while mating. The females adapt to this through 
behavioural and chemical evolution.
Tuning the race
The team created two main groups of fruit flies: 
one with an excess of males (M-regime, which 
had three males for every female) and anoth-
er with an excess of females (F-regime, which 
had three females for every male). Both groups 
were subdivided into three similar populations 
that were maintained in separate enclosures 
and not allowed to interbreed. In the three M 
regime subgroups, since more males had to 
compete to mate with fewer females, there 
was fiercer competition and evolution of males, 
which in turn set off females’ co-evolution. In 
the F-regime subgroups, since there were more 
females than males, there was no need for the 
males to evolve special characteristics, and 
the arms race was less pronounced. After 100 
generations, the M and F regimes evolved into 
groups that had distinct characteristics.
More interestingly, if the theory of speciation 
through arms race is correct, and if enhanced 
arms race should lead to speciation, the follow-
ing should be observed. The three separate M-
regime sub groups (which had enhanced arms 
race and were not allowed to interbreed) should 
become reproductively isolated from each other 
(that is, evolve into different species) while no 
such differentiation should be seen between 
the three F-regime groups (which had low arms 
race and were not allowed to interbreed).
When this prediction was put to test by allowing 
all the groups of flies to mate freely, it was found 
that M-regime males and females preferred to 
mate with individuals from their own subgroup 
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rather than with mates from a different one. This 
was not the case with members in the F-regime.
Post-mating scenario
What is remarkable is that such a preference, 
or bias, was carried over even after mating, 
that is, in choosing between sperms from differ-
ent males. The female fruit fly is promiscuous 
and carries more than one male’s sperm in her 
sperm storage organ. There the sperms com-
pete for fertilising the egg.
The team found that the males in M-regime lose 
out in this race if the female they mate with is 
from a different population (subgroup). So the 
chances of an offspring emerging after mat-
ing males from one of the M-regime subgroups 
with a female from a different subgroup are low. 
This was not true of males from the F-regime 
subgroups, where the arms race was less pro-
nounced.
The group plans to take their research further. 
“We are trying to study the mechanistic basis of 
the reproductive isolation and also other char-
acteristics, such as pheromones, that might 
have evolved. We are trying to look at the actu-
al genetic differences that lead to reproductive 
isolation in these populations,” says Zeeshan 
Ali, lead author of the paper.

GENDER DIFFERENCES IN STRESS 
RESPONSE
That male and female mouse respond differ-
ently to stress has once again been highlighted 
by a study carried out by scientists from Hy-
derabad’s Indian Institute of Chemical Technol-
ogy (CSIR-IICT) and Centre for Cellular and 
Molecular Biology (CSIR-CCMB).
While female mice were more vulnerable to 
chronic mild stress compared with male mice, 
those females with ovaries removed exhibited 
similar vulnerability as the males. This study 
was recently published in Neuroscience.
Eight to ten-week-old mice were separated into 

eight sets of which four were control groups 
and four were given stress and studied. Four-
teen types of stressors were used for the study. 
Two different stressors were given each day for 
21 days. Each of the stressed mice was kept in 
a separate cage thus socially isolated for the 
entire chronic mild stress period. After 21 days, 
various behavioural assays were conducted to 
assess the anxiety and depression levels of the 
mice.
The animals were sacrificed on the third day af-
ter completion of the stress conditions, and their 
brain proteins were studied for the expression 
of stress-related proteins. The females showed 
a significant increase in the stress protein when 
compared to males and ovary-removed mice.
Variation between sexes
“Most clinical trials are carried out on male mice 
and the effect on females is neglected. We 
wanted to show that both sexes respond differ-
ently to stress conditions and drugs,” explains 
Dr. Sumana Chakravarty, Principal Scientist, 
CSIR-IICT, and corresponding author of the pa-
per.
Females with ovaries removed resembled 
males in their behaviour — they exhibited less 
ability to feel pleasure. The results also showed 
that there was an increase in body weight in the 
control groups but not in the stress groups. The 
stress condition also impaired the locomotive 
ability of the mice.
“Antidepressant drugs show various side-ef-
fects in females and children. Some antidepres-
sants that had been tried and tested in adults 
were found to cause suicidal tendency when 
used by children. So it is essential to also study 
the dosage before administration,” says Dr. 
Arvind Kumar, Principal Scientist, CSIR-CCMB 
and co-author of the paper.
In order to evaluate the effect of ovarian hor-
mones on stress, the female mice without ova-
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ries were injected ovarian hormones for 21 
days along with stress conditions. One group 
was injected with 17Beta-Estradiol and another 
was given progesterone every four days, be-
ginning on day three till the end of experiment. 
Interestingly, estradiol administration was able 
to significantly reduce total immobility and also 
increase the sucrose solution consumption 
showing inclination to sense pleasure. It also 
significantly increased the anti-stress protein 
levels. Noteworthy effect was not seen in mice 
that received progesterone.
The findings strengthen the evidence that es-
tradiol administration reduces stress-induced, 
depression-like behaviours. “Future studies are 
required to investigate the effect of stress during 
the various stages of the reproductive cycle to 
get a better understanding of ovarian hormones 
in stress. A study of the effect of different doses 
of estradiol is also essential for better conclu-
sions,” said Dr. Bhanu Chandra Karisetty, from 
CSIR-IICT,the first author.
According to Pranav Joshi, CSIR-IICT, a co-au-
thor of the paper, specific estrogen targets need 
to be identified for better drug development to 
treat females.

PREDATORY JOURNAL CLONES OF 
CURRENT SCIENCE EMERGE
An online predatory journal which is a clone of 
the journal Current Sciencepublished by the In-
dian Academy of Sciences and Current Science 
Association, Bengaluru, has sprung up and is 
soliciting manuscripts from gullible researchers. 
“This journal has not published any issues” is 
what one gets to read on clicking the ‘current 
issue’ button on the predatory journal website.
A scroll in the original Current Science website 
warns readers of the predatory journal trying to 
dupe researchers. It says: “We have learned 
that an entity http://www.currentscience.org is 

operating from an IP address located in Turkey. 
It has copied content from the Current Science 
journal website and promotes itself as the pub-
lisher of Current Science.”
Another clone of Current Science can be found 
at http://www.currentscience.co.in and is oper-
ating from an IP address located in Ukraine. 
The front page of the cloned predatory journal 
website is nearly identical to the original. Even 
the links to all the articles take the readers to 
the original content. Only discerning readers 
can spot the differences. The URL of the origi-
nal Current Science website is http://www.cur-
rentscience.ac.in.
“This is a typical predatory journal behaviour 
and is a fraud,” says the predatory journal alert 
put out by the publishers.
The original journal website warns its readers 
saying: “Emails originating from currentscience-
journals@gmail.com are fraudulent. These 
emails are from a fake website that could in-
clude a request to submit articles and promise 
to publish approximately two weeks after the 
submission. If you receive such an email, for-
ward the message to currsci@ias.ac.in and de-
lete the message.”
Besides publishing journals with fancy titles, 
there are several predatory journals that are 
clones of respected journals. The predatory 
version of Current Science is one such instance 
of a clone.
The give away
“Prof. S. C. Lakhotia, Department of Zoology at 
the Banaras Hindu University received an email 
from the predatory journal (currentsciencejour-
nals@gmail.com) on July 1, and he alerted Prof. 
R. Srinivasan, the Editor of Current Science, ” 
says G. Madhavan, Executive Secretary at the 
association.
In an email sent to Prof Lakhotia, the preda-
tory journal has invited him to contribute to the 



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 11

News of July-Sep.17

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

11
 Ju

ly
-S

ep
/

asp
ira
nt
for
um

.co
m

next issue of Current Science. Like all preda-
tory journals, it lists out the impact factor, the 
acceptance rate of papers, which is 38%, and a 
promise to publish papers within two weeks of 
submission.
The mail is signed by “Prof. R. Srinevasan, Ed-
itor-in-Chief.” It is only a discerning reader who 
will know that Current Science does not send 
out such emails and that the original journal has 
only an Editor and not an Editor-in-Chief, as 
mentioned in the email. Also, Prof. Srinivasan’s 
name is wrongly spelt in the email.
“We are trying to get in touch with the Indian 
Computer Emergency Response team. Other-
wise, there is little that we can do. So we are 
immediately informing people about the preda-
tory journals,” says N.A. Prakash, formerly with 
the Indian Academy of Sciences.

EMERGING INFECTIOUS DISEASES, 
ONE HEALTH AND INDIA
In a landmark study in 2008, Kate Jones and 
colleagues at the Zoological Society of London 
analysed emerging infectious disease (EID) 
events across the globe between 1940 and 
2004. They showed these to be non-randomly 
distributed, dominated by zoonoses (diseases 
which can be transmitted from animals to hu-
mans) from wildlife and dependent upon socio-
economic and environmental factors.
While a majority of the 1,500 pathogens known 
to infect humans came from animals and an es-
timated 320,000 viruses can infect mammals, it 
is unclear which of these can jump from animals 
into humans and cause disease? Are we at a 
greater risk from apes, which share our genes, 
or rodents, which share our habitats? Two re-
cent studies have addressed this.
Olival and collaborators writing recently in the 
journal Nature, analysed associations between 
754 mammals and 586 viruses to understand 

what determines viral richness, diversity and 
zoonotic potential. Bats were found to harbour 
the highest numbers of zoonotic viruses and are 
also a major reservoir for coronaviruses. These 
include the SARS virus that emerged in China 
in 2002, spread to 27 countries and killed 774 
people and the MERS coronavirus that caused 
640 deaths.
Anthony and others studied coronavirus diver-
sity in thousands of bats, rodents and monkeys 
from 20 countries in Central Africa, Latin Amer-
ica and Asia, previously identified as zoonoses 
‘hotspots’. Nearly 10% of bats had coronavi-
ruses, the diversity being highest in locations 
with multiple bat species, such as the Amazon 
rainforest. India also has an incredibly diverse 
bat population with 117 species and 100 sub-
species, but we know little about the viruses in 
Indian bats and their disease potential.
Pathogen hotspot
The Indian subcontinent is a ‘hotspot’ for zo-
onotic, drug-resistant and vector-borne patho-
gens. But we know little about the key threats. 
Poor domestic research and lack of internation-
al collaborations in this area, the latter driven 
by restrictive policies on sharing clinical and re-
search materials, are responsible.
Prof. Ian Lipkin at Columbia University, an ex-
pert on novel pathogens, has tried to work with 
India for many years. “Sample access is chal-
lenging,” he says. “I’m eager to help [provided] 
the logistics can be sorted. Let’s focus on tech-
nology transfer in emerging infectious diseas-
es. Global public health and the people of India 
deserve our best efforts.”
The transmission of infectious disease requires 
contact, the probability increasing with popula-
tion density. With 1.34 billion people, 512 mil-
lion livestock and 729 million poultry, the den-
sity and rates of human–animal, animal–animal 
and human–human contacts are high. These 
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increase the potential for the emergence, cir-
culation and sustenance of new pathogens. In-
dia has also lost about 14,000 sq km of forests 
over 30 years. Deforestation brings wildlife into 
direct contact with humans and domesticated 
animals, increasing the risk of zoonoses. It also 
alters weather patterns, indirectly and unpre-
dictably affecting zoonoses.
Missed opportunity
India presents a poor picture of One Health. 
There are 460 medical colleges and 46 veteri-
nary colleges in India, but most do little or no 
research. The governance structure and inter-
sectorial coordination is also problematic, with 
human, animal and environmental health con-
trolled by different ministries, with little cross-
talk. India’s National Health Policy approved 
recently is also a missed opportunity. It fails to 
even mention “zoonoses” and “emerging infec-
tious diseases,” let alone break the silos or en-
able work in key EID areas.
However, as seen during the 2006 Bird Flu 
outbreak, various sectors in India are capable 
of working together. The need is to move from 
being reactive to proactively understanding zo-
onotic pathogens before they cause human dis-
ease. This will require preparedness and policy 
inputs. An inter-ministerial task force should 
prepare a policy framework that enables pre-
paredness by strengthening inter-sectorial re-
search on zoonoses and health systems. Such 
research makes economic and political sense.
Discovering the entire viral diversity is esti-
mated to cost $6.4 billion. The cost of the 2002 
SARS outbreak is pegged at $54 billion and a 
severe flu pandemic could cost about $3 trillion 
or 5% of the world economy.
Further, a new disease emerging in any part 
of the world is a global threat. If India aspires 
to be a world leader, it cannot afford to ignore 
its responsibility towards global health. If India 

can pledge and successfully implement nuclear 
non-proliferation, can it remain a potential threat 
for disease proliferation?

A QUICKER, NOVEL APPROACH TO 
CANCER DRUG DISCOVERY
Scientists at the Indian Association for the Cul-
tivation of Science, Jadavpur, Kolkata, have 
used a novel approach to drug discovery by 
attaching or linking a DNA sequence of inter-
est to gold-coated magnetic nanoparticles and 
picking those molecules that target and bind to 
the DNA sequence for further study. This ap-
proach helps in rapid identification of potential 
DNA binding molecules for cancer therapy. The 
results were published in the journal Nature 
Communications.
G-quadruplexes are four-stranded DNA struc-
tures found in human genome, for example, the 
presence of G-quadruplexes in cancer-causing 
gene c-MYC. Since G-quadruplexes are in-
volved in regulation of the gene expression, 
there is increased interest in finding molecules 
that target them.
The traditional approach is to synthesise com-
pounds and study their interactions with drug 
targets before choosing the best drug mole-
cules. This is both time consuming and labori-
ous.
So a team led by Prof. Jyotirmayee Dash from 
the Department of Organic Chemistry at IACS 
first immobilised the G-quadruplex DNA on to 
gold-coated magnetic nanoparticles and left the 
target in a solution containing azide and alkyne 
functional groups.
Fragment selection
The azide and alkyne fragments that are ca-
pable of binding to the adjacent sites of the G-
quadruplex react with each other to produce tri-
azole products. Theoretically, the combination 
of azide and alkyne fragments can generate 66 
triazole products. “Since the G-quadruplex itself 



aspirantforum.com
Science and Tech.

The Crux of The Hindu
Vol. 11

News of July-Sep.17

Visit Aspirantforum.com for guidance and study material for IAS Exam.

Vo
l. 

11
 Ju

ly
-S

ep
/

asp
ira
nt
for
um

.co
m

selects the azide and alkyne building blocks, 
only three triazole compounds were formed that 
can interact with the G-quadruplex target. The 
unreacted fragments could be easily removed,” 
says Prof. Dash who is the corresponding au-
thor of the paper. Prof. Dash is a recipient of 
DST’s Swarnajayanti Fellowship and carried 
out this work using this funding.
When the nanoparticles are heated, the triazole 
products that are bound to the G-quadruplex 
target get detached and get into solution. Since 
the DNA-linked, gold-coated magnetic nano-
particles (DNA nanotemplates) are used; they 
can be separated from the solution using mag-
netic separation. “The DNA nanotemplates can 
be reused up to five times,” she says.
Anti-cancer properties
The researchers found that of the three tria-
zole compounds that selectively bound to the 
G-quadruplex target, one (Tz 1) was found in 
large proportion and was the only molecule that 
was obtained when the nanoparticle was recy-
cled for the fourth and fifth time.
“We found the Tz 1 molecule has remarkable 
anti-cancer properties. The molecule binds to 
the G-quadruplex and is able to switch off the c-
MYC gene that gets over-expressed in breast, 
colon and lung cancer. This leads to inhibition 
of cancer growth and ultimately leads to death 
of cancer cells,” Prof. Dash says. “The molecule 
preferentially binds to the G-quadruplex DNA 
and not the duplex DNA. Further, the molecule 
selectively kills the cancer cells, without doing 
any harm to the normal cells.” “Based on the 
extremely high cellular activity of identified drug 
compound, we can conclude that this method-
ology using DNA nano-template allows easy 
synthesis of high-affinity drug molecules for the 
target DNA without performing any convention-
al drug synthesis procedures,” she says.
“Though this study is a proof-of-concept, this 

approach can be used for economical and fast 
screening of potential drug candidates for other 
DNA targets, RNA and even proteins.”
Tackling obesity in mice
A study published in Cell identified two new 
populations of cells in the brain that regulate 
appetite and may help develop drugs to treat 
obesity by controlling hunger signals.
Researchers located through whole-brain imag-
ing, the two types of cells in a part of the brain-
stem called the dorsal raphe nucleus (DRN) 
that becomes activated in hungry mice.
Subsequent imaging of other mice that were 
fed more than their normal amount of food, un-
til they were full, revealed a different pattern of 
DRN activity. These results indicated that neu-
rons in that part of the brain played a role in 
feeding behaviour.
They then determined which of the neurons 
were involved.
Genetic analysis of the activated cells showed 
that the neurons triggered by a full belly re-
leased glutamate, while the neurons triggered 
by hunger released a different neurotransmitter, 
known as GABA.
Researchers were able to turn on the glutamate-
releasing cells in obese mice. This suppressed 
the animals’ food intake and made them lose 
weight. It also confirmed that the DRN neurons 
turned on by hunger did indeed drive food in-
take.
Similarly, flipping on the GABA-releasing neu-
rons in the same part of the brain had the op-
posite effect and increased food intake.
Turning on the “hunger neurons” automatically 
turned off the “satiety neurons,” maximising the 
effect, researchers said.

IIT Delhi team develops a new antibacte-
rial drug-delivery system
A new antibiotic drug-delivery system that im-
proves the efficacy of drugs thereby reducing 
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the dosage used for treating bacterial infections 
has been tested in a lab by researchers at the 
Indian Institute of Technology (IIT) Delhi. A pep-
tide, which has not been approved for clinical 
use, bound to gold nanoparticles was able to kill 
E. coli and Salmonella typhi more efficiently at 
lower dosages.
“Drug delivery becomes better and the bioavail-
ability improves when the drug is conjugated 
[bound] to gold nanoparticles. So reduced dos-
age is sufficient to kill the bacteria. Reducing the 
dosage of antibiotics used is one of the strate-
gies to reduce the possibility of drug resistance 
setting in,” says Dr. Neetu Singh from the Cen-
tre for Biomedical Engineering, IIT Delhi, and 
one of the corresponding authors of the paper 
published in the journal Scientific Reports.
Bioavailability
The peptide in a free form may not be bioavail-
able as it gets degraded relatively fast. In a free 
form, the peptide is also not able to effectively 
kill the bacteria by engaging with the bacterial 
membrane and disrupting it, while the nanocon-
jugate fares better on these counts.
The challenge was to arrive at an optimum 
number of peptides that are bound to nanopar-
ticles to get the best results. When there are too 
few or too many peptides bound to the nano-
particles the antibacterial activity gets compro-
mised. “There is significant antibacterial activity 
when about 1000 peptides are bound to a na-
noparticle,” says Dr. Singh.
The peptide called sushi-peptide bound to na-
noparticles was able to kill 50% of bacteria at 
much lower concentration (400 nM) while the 
free peptide’s antibacterial activity was not sig-
nificant at the same concentration, says Smita-
Patil from the Centre for Biomedical Engineer-
ing, IIT Delhi and one of the first authors of the 
paper.
Besides normal cells infected with bacteria, the 

peptide bound to nanoparticles will be particu-
larly useful in the case of cancer patients suffer-
ing from bacterial infections. “Rapid metabolism 
at the cancer site sucks al nutrients and leads 
to nutritional deficit in the body. When chemo-
therapy is given even the bacteria already pre-
sent in the body but kept under check become 
disease-causing,” says Dr. Pankaj Chaturvedi, 
cancer specialist at the Tata Memorial Hospital, 
Mumbai.
After chemotherapy the immunological re-
sponse gets damaged as cells responsible for 
protecting against bacteria are reduced in num-
ber. So the person becomes vulnerable to in-
fection. “Antibiotics by itself cannot kill all the 
bacteria. The inherent immunological response 
should be able to challenge the bacteria once 
antibiotic treatment is completed. Since this 
does not happen, the bacteria develop drug re-
sistance,” says Dr. Chaturvedi.
Folate receptors
Specific receptors called folate receptors are 
present in large numbers on the surface of 
cancer cells. Folic acid added to the nanocon-
jugates is recognised by these receptors and 
help in the binding process. “Once the nano-
conjugates enter the cancer cells they interact 
with the bacteria and kill them by disrupting the 
cell membrane. The nanoconjugates have 40% 
better antibacterial activity compared with free 
peptides,” says Rohini Singh from the Depart-
ment of Chemical Engineering, IIT Delhi, and 
one of the first authors of the paper.
The nanoconjugate is not toxic to cancer cells 
and targets only the bacteria.
“We would next like to study if our nanoconju-
gates can be used on antibiotic-resistant strains 
and also understand the fate of gold nanoparti-
cles used for making the nanoconjugates,” says 
Dr. Neetu Singh. Instead of gold nanoparticle, 
biodegradable polymers can be used. The only 
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condition is that the peptide should be able to 
interact with the bacterial membrane. A few 
more studies have to be carried out before the 
nanoconjugate can be tested on animals.

IIT Guwahati develops silk patch to 
repair damaged heart tissue
Scientists at the Indian Institute of Technol-
ogy (IIT) Guwahati have fabricated a 3D car-
diac tissue patch using silk protein membranes 
seeded with heart muscle cells. The patch can 
potentially be used for regenerating damaged 
heart tissue.
“The 3D patch that we fabricated can be im-
planted at the site of damage to help the heart 
regain normal function. It can also be used for 
sealing holes in the heart,” says Biman Mandal 
from the Department of Biosciences and Bioen-
gineering, IIT Guwahati, who led the research.
Cardiac tissue gets permanently damaged 
when oxygen supply is reduced or cut off dur-
ing a heart attack. The damaged portion gets 
scarred and does not contract and relax, which 
over time leads to a change in the shape of the 
heart and reduced pumping capacity.
While currently available grafts fail to mimic the 
structure and the function of the native heart tis-
sue as well as maintain high cell numbers, the 
patch developed by the IIT Guwahati research-
ers scores over these on many counts. The re-
sults were published in the Journal of Materials 
Chemistry B.
The team led by Prof. Mandal tested both mul-
berry (Bombyxmori) and non-mulberry (Anther-
aeaassama) silk to fabricate the membrane. 
Silk proteins extracted from raw silk were used 
for fabricating the membrane by using a mould. 
The nano-groove structure on the mould was 
transferred to the silk membrane and this 
helped guide the heart muscle to grow in a lin-
ear fashion and parallel to each other thus mim-

icking the heart tissue structure. “We focused 
on developing a silk-based tissue engineered 
membrane which will allow the cardiac cells to 
grow while maintaining the structural anisotro-
py,” says Prof. Mandal.
Seeding the silk
Heart cell lines and cells taken from the heart 
tissue were used for seeding the silk mem-
brane. The presence of certain cell-binding pro-
tein sequences (RGD motifs) and greater sur-
face roughness of the non-mulberry silk, which 
is endemic to north-east India (locally called 
muga silk), facilitated better anchorage and cell 
binding. “The cells grew and proliferated, filling 
the membrane 7-10 days after it was seeded,” 
he says.
As heart tissue continuously contracts and re-
laxes, the engineered tissue should have good 
elasticity. “The muga silk exhibited good elastic-
ity and mechanical strength comparable to na-
tive heart tissue as we used only 2% silk proteins 
to make the membrane,” says Shreya Mehrotra, 
Department of Biosciences and Bioengineering 
and first author of the paper. “When tested on 
mice, we found the muga silk was immunologi-
cally compatible and hence not rejected by the 
immune system,” she adds.
Making a 3D patch
The single membranes with proliferating cells 
were then stacked one over the other to form 
a 3D patch. “In 5-6 days, the cells present on 
top of the membrane bound to the membrane 
above it leading to the layers sticking to each 
other,” Prof. Mandal says.
“Stacking the membranes to form a 3D patch 
overcomes the drawbacks of current scaffolds 
used for cardiac tissue engineering in terms of 
creating a high cell dense anisotropic patch, a 
foremost requirement for this tissue,” he stress-
es.
The silk in the patch supports the cells till the 
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newly formed cardiac tissue integrates with the 
native heart tissue and degrades once the inte-
gration takes place. “This method is better than 
the conventional direct delivery of cardiac cells 
to repair the damaged portion of the heart as 
the cells get washed out from the injected site,” 
says Ms. Mehrotra. 
The team will carry out animal studies in col-
laboration with AIIMS.

IISc: Copper-coated membrane makes 
drinking water safe
There is an age-old practice of storing drinking 
water in copper vessels to rid the water of bac-
teria. Scientific evidence of copper vessel’s an-
tibacterial property became available in March 
2012 when a paper in the Journal of Health, 
Population and Nutrition found that water stored 
in copper vessels for 16 hours killed pathogenic 
bacteria such as E. coli and cholera causing Vi-
brio cholerae O1,and Salmonella species. Now, 
researchers at the Indian Institute of Science 
(IISc) Bengaluru have developed a water-filter 
membrane with copper ions to make drinking 
water safe. The results were published in the 
journal Nanoscale.
A team of researchers led by Prof. Suryasarathi 
Bose from the Department of Materials Engi-
neering at IISc made the commonly used polyvi-
nylidene fluoride (PVDF) water-filter membrane 
to prevent biofouling and kill bacteria. To do this 
they first made the inert PVDF membrane func-
tional by blending it with a polymer (styrene ma-
leic anhydride or SMA).
Though copper oxide is an excellent antibacte-
rial agent, it can be toxic if the concentration 
of copper in the water exceeds 1.3 ppm (WHO 
standard). So the researchers coated copper 
oxide with a biocompatible polymer (polyphos-
phoester or PPE) for controlled release of cop-
per ions. A porous gel-like structure of copper 
oxide coated with the polymer was used for 

coating the membrane. The polymer used for 
coating copper has anti-fouling property.
The SMA polymer coated on the membrane, 
which gets partially hydrolysed when in contact 
with water, interacts with the outer membrane 
of the bacteria to produce disc shaped struc-
tures. “It solubilises the membrane protein but 
does not kill bacteria. But the interaction with 
the bacterial cell membrane leads to release of 
a particular enzyme (phosphatase and/or phos-
pholipase),” says Prof. Bose.
Bacterial effect
This enzyme released from the bacteria cleaves 
the polymer coating found on copper oxide re-
sulting in controlled release of copper ions from 
the membrane into water. “In the absence of 
bacteria, the amount of copper ions released is 
0.035 ppm at the end of three days and 0.13 
ppm at the end of 30 days,” says Nagarajan-
Padmavathy from the Department of Materials 
Engineering at IISc and the first author of the 
paper.
But when water with very high concentration of 
bacteria (10,000 colony-forming units of bacte-
ria per ml of water) was used, the amount of 
copper ions in water at the end of four hours 
was 1.6 ppm, which is more than the WHO limit. 
“At 1.6 ppm, the copper ions in water can be 
toxic,” says Prof. Bose.
But the ability of copper ions to kill bacteria 
found in high concentration was four orders of 
magnitude higher at the end of four hours. “The 
ability to kill bacteria is more than 98%,” says 
Padmavathy.
According to Prof. Bose, the cleaving of the pol-
ymer coating is slow and takes about a year for 
it to be completely degraded. So the amount of 
copper ions released might not be high.
These membranes with controlled release of 
copper ion may turn out to be a potential candi-
date for water purification applications with en-
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hanced antibacterial and antifouling performances.
In the pipeline
“We have to carry out more studies to understand the amount of copper a person would be ex-
posed to over time by drinking the water filtered by copper-containing membrane. And also the 
amount of copper ions released into water from the membrane over a period of time when bacte-
ria-containing water is continuously filtered,” says Prof. Bose.
Explaining why they chose to work with copper oxide than silver, Prof. Bose says: “Unlike silver, 
copper is inexpensive. But more importantly, copper oxide provides ample opportunities to har-
ness different surface functional groups and polymers unlike silver.”
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Scientists build DNA from scratch to alter 
life’s blueprint
At JefBoeke’s lab, you can whiff an odour that seems out 
of place, as if they were baking bread here.
But he and his colleagues are cooking up something else 
altogether: yeast that works with chunks of man-made 
DNA.
Scientists have long been able to make specific changes 
in the DNA code. Now, they’re taking the more radical 
step of starting over, and building redesigned life forms 
from scratch. Mr. Boeke, a researcher at New York Uni-
versity, directs an international team of 11 labs on four 
continents working to “rewrite” the yeast genome, follow-
ing a detailed plan they published in March.
Their work is part of a bold and controversial pursuit 
aimed at creating custom-made DNA codes to be insert-
ed into living cells to change how they function, or even 
provide a treatment for diseases.
Challenging future
It could also someday help give scientists the profound 
and unsettling ability to create entirely new organisms.
The genome is the entire genetic code of a living thing. 
Learning how to make one from scratch, Mr. Boeke said, 
means “you really can construct something that’s com-
pletely new.” The research may reveal basic, hidden 
rules that govern the structure and functioning of genom-
es. But it also opens the door to life with new and useful 
characteristics, like microbes or mammal cells that are 
better than current ones at pumping out medications in 
pharmaceutical factories, or new vaccines.
Also on the horizon is redesigning human DNA. That’s 
not to make genetically altered people, scientists stress.
Instead, the synthetic DNA would be put into cells, to 
make them better at pumping out pharmaceutical pro-
teins, for example, or perhaps to engineer stem cells as 
a safer source of lab-grown tissue and organs for trans-
planting into patients.

IGIB researchers rein in cancer cells
Researchers at Delhi’s CSIR-Institute of Genomics and 
Integrative Biology (CSIR-IGIB) have found the mecha-
nism by which controlling the levels of telomerase can 
help in reining in the growth of cancer cells and probably 
prevent cancer metastasis. The results were published in 

the Journal of Biological Chemistry.
Unlike normal cells, most cancer cells have high levels 
of telomerase and this leads to more than normal length 
of the telomere. Telomeres protect chromosome ends 
somewhat like the plastic clips at the end of shoelaces 
that prevent fraying of the ends. While cells die when the 
telomere becomes shorter beyond a certain limit, in the 
case of cancer cells the length of the telomere is main-
tained thereby ensuring extended life span of the cells.
In normal cells the telomerase is kept under tight control. 
But in about 85% of all cancers the telomerase levels 
are more than normal leading to malignant transforma-
tion and aggressive metastasis in many cases. “It is not 
clearly understood how telomerase is kept under tight 
control in normal cells and how the telomerase levels 
gets increased in cancerous cells,” says Dr. Shantanu 
Chowdhury from the Genomics and Molecular Medicine 
Unit at IGIB and the corresponding author of the paper.
It is already known that when the amount of a particular 
protein that suppresses the spread of cancer (metasta-
sis) called nonmetastatic 2 (NME2) is high the tendency 
of the cancer to spread is low. But what came as a sur-
prise is the role of this protein in controlling the telomer-
ase levels as well. “How NME2 controls metastasis is not 
clearly understood. But surprisingly we found that NME2 
controls the levels of telomerase,” Dr. Chowdhury says.
The mechanism
The researchers found that NME2 binds to a DNA struc-
ture (G-quadrauplex) found in the telomerase promoter. 
Once bound, the NME2 facilitates a well-known suppres-
sor of gene expression (REST complex) to bind to the 
telomerase promoter and control the production of tel-
omerase.
“Experiments show that if you don’t have NME2 then the 
REST suppressor cannot bind to the telomerase promot-
er and control the production of telomerase,” says Dhur-
jhotiSaha from IGIB and one of the first authors of the 
paper.
“We used proteomics approach to study the protein-
protein interactions. We could identify protein members 
of the REST complex that interact with NME2. The IGIB 
team then confirmed the role of the REST complex and 
its function,” says Dr. Ramesh Ummanni, from the Cen-
tre for Chemical Biology at the CSIR-Indian Institute of 
Chemical Technology (CSIR-IICT), Hyderabad and a co-
author of the paper.
Drug target
“We established that the DNA structure (G-quadrauplex) 
could be a possible drug target once we understood the 
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mechanism of NME2 binding to the promoter followed 
by the REST suppressor complex,” Dr. Chowdhury says. 
The involvement of a DNA structural architecture allowed 
the team to use small molecules that recognised the spe-
cific structure.
Since the amount of NME2 is low in many metastatic 
cancerous cells, the researchers used small molecules 
that were able to function like NME2 by recognising and 
binding to the DNA structure. “We screened 20 molecules 
and 11 were able to bring down the telomerase level in 
fibrosarcoma cancer cells,” Dr. Chowdhury says.
Based on the initial lead from the small molecules, the 
researchers are planning to synthesise new molecules to 
optimise for drug-like characteristics for therapeutic use. 
The molecules will then be tested on animals.

Bio-glue for healing developed 
Scientists have developed a super strong, flexible adhe-
sive material inspired by the glue secreted by slugs that 
sticks to biological tissues — even when wet — without 
causing toxicity.
The “tough adhesive” is biocompatible and binds to tis-
sues with a strength comparable to the body’s own resil-
ient cartilage, researchers said.
“The key feature of our material is the combination of a 
very strong adhesive force and the ability to transfer and 
dissipate stress, which have historically not been inte-
grated into a single adhesive,” said Dave Mooney, pro-
fessor at Harvard University’s Paulson School of Engi-
neering and Applied Sciences in the U.S.
Slugs secrete a special kind of mucus when threatened 
that glue it in place, making it difficult for a predator to pry 
it off its surface.

Curcumin nanoparticles found to shorten 
TB treatment time
Curcumin, the basic ingredient of turmeric, when admin-
istered in a nanoparticle formulation has several favour-
able properties in the treatment of tuberculosis in mice, 
researchers have found.
Prof. Gobardhan Das from the Special Centre for Mo-
lecular Medicine, Jawaharlal Nehru University (JNU) Del-
hi and his team found nanoparticle curcumin to be five 
times more bioavailable (which is the proportion of drug 
that enters circulation after introduction into the body) in 
mice, than regular curcumin, and was able to drastically 
reduce liver toxicity induced by TB drug isoniazid.
More importantly, treatment of TB with isoniazid along 
with 200 nanometre curcumin nanoparticles led to “dra-

matically reduced” risk of disease reactivation and rein-
fection.
Treatment with anti-tuberculosis drugs takes about six-
nine months in the case of drug-sensitive TB and 12-24 
months for drug-resistant TB. Besides improper use, 
the long duration to complete treatment substantially in-
creases the risk of TB bacteria developing resistance.
Host-directed therapy
Because of the increased bioavailability of curcumin, the 
duration of treatment to achieve complete eradication of 
the bacteria is reduced significantly.
“The treatment time required for complete eradication of 
bacteria was reduced by 50% in the case of mice,” says 
Prof. Das.
The results were published in the journal Frontiers in Im-
munology.
Quite often, patients stop taking anti-TB drugs for a few 
days due to liver toxicity. Since the addition of curcumin 
reduces liver toxicity, there can be better treatment ad-
herence and lesser risk of drug resistance emerging.
Like diabetes drug metformin and non-steroidal anti-in-
flammatory drugs that limit inflammation, curcumin is a 
host-directed therapy, where the body’s immune system 
is manipulated, rather than targeting the cause of the dis-
ease directly. Besides reducing inflammation, curcumin 
nanoparticles were found to enhance the immune sys-
tem.
Curcumin blocks the Kv1.3 potassium channel and pre-
vents apoptosis, or cell death, of T cells that come up with 
an immune response. As a result, the protective, long-
lasting memory cells called the central memory T cells 
get enhanced.
‘Faster clearance’
“This leads to faster clearance of the TB bacteria, result-
ing in stronger host immunity against the bacteria and 
therefore less chances of relapse of the disease after 
treatment,” said Dr. Dhiraj Kumar Singh from the Special 
Centre for Molecular Medicine, Jawaharlal Nehru Univer-
sity and one of the lead authors of the study.
Mice, which were treated only with isoniazid, displayed 
increased susceptibility to re-infection since the drug 
dampens the immune system. Mice treated with cur-
cumin nanoparticles and isoniazids were able to clear 
the bacteria at an accelerated rate in both the lungs and 
spleen.
“Curcumin nanoparticles are stable and can be adminis-
tered both orally as well as intraperitoneally and, there-
fore, have greater potential for therapeutic use under dif-
ferent conditions,” they write.
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Disease gene ‘edited’ in human embryos
Scientists in the United States have repaired a disease-
causing mutation in the DNA of early-stage human em-
bryos, they said, taking a step closer to engineering ba-
bies free of inherited disorders.
The team’s successful use of the CRISPR “gene editing” 
tool in viable embryos was hailed as a technical feat by 
outside experts, who called at the same time for deeper 
debate on the ethics of altering human DNA.
The lab-created, edited embryos were not allowed to de-
velop beyond a few days, when they comprised a handful 
of cells.
Just over 72% of the embryos — 42 out of 58 — ended 
up being free of a heart disease-causing mutation carried 
in the DNA of the sperm used to create them, a team 
reported in the journal Nature .
This was an improvement on the 50% odds for embryos 
that result naturally from a couple in which one partner 
carries the coding error. With further improvement, said 
a study co-author, the method “can potentially be used to 
prevent transmission of genetic disease to future genera-
tions.”

IIT Delhi team develops a new 
antibacterial drug-delivery system
A new antibiotic drug-delivery system that improves the 
efficacy of drugs thereby reducing the dosage used for 
treating bacterial infections has been tested in a lab by 
researchers at the Indian Institute of Technology (IIT) 
Delhi. A peptide, which has not been approved for clinical 
use, bound to gold nanoparticles was able to kill E. coli 
and Salmonella typhi more efficiently at lower dosages.
“Drug delivery becomes better and the bioavailability 
improves when the drug is conjugated [bound] to gold 
nanoparticles. So, reduced dosage is sufficient to kill the 
bacteria. Reducing the dosage of antibiotics used is one 
of the strategies to reduce the possibility of drug resist-
ance setting in,” says Dr. Neetu Singh from the Centre 
for Biomedical Engineering, IIT Delhi, and one of the cor-
responding authors of the paper published in the journal 
Scientific Reports.
Bioavailability
The peptide in a free form may not be bioavailable as it 
gets degraded relatively fast. In a free form, the peptide 
is also not able to effectively kill the bacteria by engaging 
with the bacterial membrane and disrupting it, while the 
nanoconjugate fares better on these counts.
The challenge was to arrive at an optimum number of 

peptides that are bound to nanoparticles to get the best 
results. When there are too few or too many peptides 
bound to the nanoparticles the antibacterial activity gets 
compromised. “There is significant antibacterial activity 
when about 1000 peptides are bound to a nanoparticle,” 
says Dr. Singh.
The peptide called sushi-peptide bound to nanoparticles 
was able to kill 50% of bacteria at much lower concentra-
tion (400 nM) while the free peptide’s antibacterial activity 
was not significant at the same concentration, says Smi-
taPatil from the Centre for Biomedical Engineering, IIT 
Delhi and one of the first authors of the paper.
Besides normal cells infected with bacteria, the peptide 
bound to nanoparticles will be particularly useful in the 
case of cancer patients suffering from bacterial infec-
tions. “Rapid metabolism at the cancer site sucks al nu-
trients and leads to nutritional deficit in the body. When 
chemotherapy is given even the bacteria already present 
in the body but kept under check become disease-caus-
ing,” says Dr. Pankaj Chaturvedi, cancer specialist at the 
Tata Memorial Hospital, Mumbai.
After chemotherapy the immunological response gets 
damaged as cells responsible for protecting against bac-
teria are reduced in number. So the person becomes vul-
nerable to infection. “Antibiotics by itself cannot kill all the 
bacteria. The inherent immunological response should 
be able to challenge the bacteria once antibiotic treat-
ment is completed. Since this does not happen, the bac-
teria develop drug resistance,” says Dr. Chaturvedi.
Folate receptors
Specific receptors called folate receptors are present in 
large numbers on the surface of cancer cells. Folic acid 
added to the nanoconjugates is recognised by these re-
ceptors and help in the binding process. “Once the nano-
conjugates enter the cancer cells they interact with the 
bacteria and kill them by disrupting the cell membrane. 
The nanoconjugates have 40% better antibacterial activ-
ity compared with free peptides,” says Rohini Singh from 
the Department of Chemical Engineering, IIT Delhi, and 
one of the first authors of the paper.
The nanoconjugate is not toxic to cancer cells and tar-
gets only the bacteria.
“We would next like to study if our nanoconjugates can be 
used on antibiotic-resistant strains and also understand 
the fate of gold nanoparticles used for making the nano-
conjugates,” says Dr. Neetu Singh. Instead of gold nano-
particle, biodegradable polymers can be used. The only 
condition is that the peptide should be able to interact 
with the bacterial membrane. A few more studies have 
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to be carried out before the nanoconjugate can be tested 
on animals.

New tool to detect cervical cancer
Testing menstrual blood present on menstrual cloth can 
help detect human papilloma virus (HPV), which is one 
of the main causes of cervical cancer, researchers from 
Mumbai’s Tata Memorial Centre and National Institute for 
Research in Reproductive Health (NIRRH) have found. 
The study was carried out on over 550 women aged 30 
to 50 years at two rural populations in Maharashtra. The 
results were published in the journal European Journal of 
Cancer Prevention.
Cervical cancer is a major public health problem in India, 
and although there are cervical cancer screening tests, 
most rural Indian women fear the test and see it as an 
unpleasant experience.
Samples testing
Over 190 eligible women were recruited for the study 
from two villages close to JamkhedTahsil of Maharashtra. 
The women who consented underwent HC2 testing to de-
tect HPV. All the women, whether positive or negative for 
HPV, were asked to store their cloth pad used on the first 
day of period and immediately hand it over to the health 
worker. The collected menstrual cloth samples were sent 
to NIRRH for testing.
The DNA extracted from the dried menstrual blood was 
amplified and tested for HPV. Over 3% positive HPV 
cases were detected from this area (both HC2 and DNA 
study showed positive). They underwent further vaginal 
examination and treatment. Two cases of cervical lesions 
were also diagnosed.
Additional study
After satisfactory results from first area, another rural 
population with significantly better social indicators was 
studied. Over 360 women from 16 villages from Mulshi 
area of Pune district were selected for the study. How-
ever, the women were not tested for HPV but their men-
strual blood was tested.
From this population, 4.9% cases were diagnosed as 
HPV positive using DNA tests. The HPV positive women 
and a few HPV negative women underwent vaginal ex-
amination, HC2 test and PAP smear test (another cervi-
cal cancer test).
The sensitivity of the menstrual pad HPV testing in the 
first and second area was 83% and 67%, respectively, 
and the specificity was 99% and 88% in the two areas. 
The reduced sensitivity at second area could be due to 
electricity failure in the health centre as the samples need 
to be continuously stored at -20⁰C.

According to the researchers, the menstrual pad DNA 
testing could be used instead of PAP smear test as PAP 
test has several limitations such as very low sensitivity of 
around 50% and the method of sample collection is both 
painful and invasive.
“Most of the women in these villages are daily wagers and 
do not want to waste a day for clinical screening. There 
is low participation in community screenings as they are 
shy and also fear the test. By using menstrual pad/cloth 
as a screening tool we can provide comfort and conveni-
ence to the participants,” says Dr. AtulBudukh, Assistant 
Professor at Tata Memorial Centre and the first author of 
the paper.
By developing a simple method to mail the pads to the 
lab by participants itself, menstrual pad test can become 
a stress-free cervical cancer screening method, the au-
thors write.

IIT Guwahati develops silk patch to 
repair damaged heart tissue
Scientists at the Indian Institute of Technology (IIT) Guwa-
hati have fabricated a 3D cardiac tissue patch using silk 
protein membranes seeded with heart muscle cells. The 
patch can potentially be used for regenerating damaged 
heart tissue.
“The 3D patch that we fabricated can be implanted at the 
site of damage to help the heart regain normal function. 
It can also be used for sealing holes in the heart,” says 
Biman Mandal from the Department of Biosciences and 
Bioengineering, IIT Guwahati, who led the research.
Cardiac tissue gets permanently damaged when oxygen 
supply is reduced or cut off during a heart attack. The 
damaged portion gets scarred and does not contract and 
relax which over time leads to a change in the shape of 
the heart and reduced pumping capacity.
While currently available grafts fail to mimic the struc-
ture and the function of the native heart tissue as well 
as maintain high cell numbers, the patch developed by 
the IIT Guwahati researcher’s scores over these on many 
counts. The results were published in the Journal of Ma-
terials Chemistry B.
The team led by Prof. Mandal tested both mulberry 
(Bombyxmori) and non-mulberry (Antheraeaassama) silk 
to fabricate the membrane. Silk proteins extracted from 
raw silk were used for fabricating the membrane by using 
a mould. The nano-groove structure on the mould was 
transferred to the silk membrane and this helped guide 
the heart muscle to grow in a linear fashion and parallel to 
each other thus mimicking the heart tissue structure. “We 
focused on developing a silk-based tissue engineered 
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membrane which will allow the cardiac cells to grow while 
maintaining the structural anisotropy,” says Prof. Mandal.
Seeding the silk
Heart cell lines and cells taken from the heart tissue 
were used for seeding the silk membrane. The presence 
of certain cell-binding protein sequences (RGD motifs) 
and greater surface roughness of the non-mulberry silk, 
which is endemic to north-east India (locally called muga 
silk), facilitated better anchorage and cell binding. “The 
cells grew and proliferated, filling the membrane 7-10 
days after it was seeded,” he says.
As heart tissue continuously contracts and relaxes, the 
engineered tissue should have good elasticity. “The muga 
silk exhibited good elasticity and mechanical strength 
comparable to native heart tissue as we used only 2% silk 
proteins to make the membrane,” says Shreya Mehrotra, 
Department of Biosciences and Bioengineering and first 
author of the paper. “When tested on mice, we found the 
muga silk was immunologically compatible and hence 
not rejected by the immune system,” she adds.
Making a 3D patch
The single membranes with proliferating cells were then 
stacked one over the other to form a 3D patch. “In 5-6 
days, the cells present on top of the membrane bound to 
the membrane above it leading to the layers sticking to 
each other,” Prof. Mandal says.
“Stacking the membranes to form a 3D patch overcomes 
the drawbacks of current scaffolds used for cardiac tis-
sue engineering in terms of creating a high cell dense 
anisotropic patch, a foremost requirement for this tissue,” 
he stresses.
The silk in the patch supports the cells till the newly 
formed cardiac tissue integrates with the native heart tis-
sue and degrades once the integration takes place. “This 
method is better than the conventional direct delivery of 
cardiac cells to repair the damaged portion of the heart 
as the cells get washed out from the injected site,” says 
Ms. Mehrotra.
The team will carry out animal studies in collaboration 
with AIIMS.

Scientists gene-edit piglets, bring 
transplants to humans closer
Scientists have successfully edited the genetic code of 
piglets to remove dormant viral infections, a breakthrough 
that could eventually pave the way for animal-to-human 
organ transplants.
Their work, documented in the journal Science , could 
save lives by reducing organ donor waiting lists that have 

risen over the years, partly thanks to better road safety. 
There are some 117,000 people on the US transplant 
waiting list alone, according to official data. Around 22 
people die each day waiting for an organ.
Harvard University geneticists George Church and Lu-
han Yang, together with a team of Danish and Chinese 
collaborators, placed edited embryonic cells into a chem-
ical cocktail that encouraged growth and overcame the 
destructive effect inherent in the modification process.
They then used a standard cloning technique to insert 
the edited DNA into egg cells that were placed into a sur-
rogate mother.
Retroviruses
“Before our study, there was huge scientific uncertainty 
about whether the pig [produced after this editing] is vi-
able,” Yang said.
Luhan Yang added that the team had now produced 
37 piglets free of the porcine endogenous retroviruses 
(PERVs).
“If this is correct, it’s a great achievement,” said virologist 
Joachim Denner of the Robert Koch Institute in Berlin, an 
expert in the retroviruses.
It is not clear whether PERVs would infect humans who 
receive pig organs, but lab studies have shown human 
cells can be infected by the viruses in a dish.
Humans can already receive pig heart valves and pan-
creases, but scientists have long sought to make their 
entire organs, which grow to around human size, avail-
able for harvest.
Xenotransplantation
But the goal of xenotransplantation remains some way 
off. Researchers still need to edit pig genes to avoid trig-
gering a human immune system reaction and prevent 
toxic interactions in blood.
These steps “are probably more challenging” than re-
moving the dormant infections, said Yang.

IISc works to make a common antibiotic 
more effective against TB
Bacteria develop resistance against a drug only when 
they are exposed to it or when the drug is misused. But 
now, a team of researchers from India has found whether 
and how drug resistance can develop against a candidate 
drug called Augmentin even before the drug is approved 
for treating patients with drug-resistant TB. Augmentin is 
currently undergoing clinical trials in patients with drug-
resistant TB; it is already being used for common bacte-
rial infections.
Besides deciphering the mechanism by which TB bacte-
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ria can develop resistance against Augmentin, the researchers have found ways of overcoming this potential resist-
ance mechanism, thereby making Augmentin a potentially powerful drug to treat both multidrug-resistant TB (MDR-
TB) and extensively drug-resistant TB (XDR-TB).
The beta-lactam class of antibiotics such as penicillin, ampicillin and amoxicillin is one of the most widely used class 
of antibacterial drugs. Despite its ability to kill several types of bacteria, the beta-lactam antibiotics have never been 
used against TB bacteria. This is because TB bacteria are naturally resistant to this class. TB bacteria inherently pro-
duce an enzyme called beta-lactamase which breaks down beta-lactam class of antibiotics (through hydrolysis) and 
makes the drug ineffective against TB disease.
Making of Augmentin
One of the strategies of getting around using the beta-lactam class of antibiotics is developing an inhibitor against 
beta-lactamase enzyme. Clavulanic acid is one such inhibitor, which blocks the beta-lactamase enzyme. Augmentin, 
which is a combination of a beta-lactam antibiotic (amoxicillin) and beta-lactamase inhibitor (clavulanic acid), can thus 
be an effective drug against TB bacteria.
“Till now no one knew the exact mechanism of how the combination of beta-lactam and beta-lactamase inhibitor was 
killing TB bacteria and how resistance against the combination can emerge in future,” says Dr. Amit Singh from the 
Centre for Infectious Disease Research at the Indian Institute of Science (IISc), Bengaluru, and the corresponding 
author of the paper published in the journal eLife. “Our study was able to provide insights into how resistance against 
Augmentin can emerge.”
The team used integrated experimental technology and computer tools to understand the mechanism by which resist-
ance against Augmentin can set in.
Deciphering the mechanism
The first thing that the researchers asked was how the TB bacterium senses the presence of the drug combination in 
and around it. “We found the bacterium when exposed to this drug combination changes its metabolism and respira-
tion, which led to the production of sub-lethal amount of reactive oxygen species (ROS). The ROS acts as a danger 
signal for the bacteria to mount a defence mechanism against Augmentin,” Dr. Singh explains.
The defence mechanism is through a protein called WhiB4, which is normally present in bacteria and is responsible 
for regulating the production of beta-lactamase enzyme. When the WhiB4 protein senses the ROS signal, it produces 
large amounts of beta-lactamase enzyme in the TB bacteria. “This could be one method by which the bacteria can 
become resistant to Augmentin,” Dr. Singh says.
Besides producing beta-lactamase enzyme, the WhiB4 protein also controls the production of an antioxidant mol-
ecule called mycothiol. The main role of mycothiol is to reduce the excessive increase in ROS so that ROS level is 
kept in balance; excessive ROS can kill bacteria by damaging proteins, DNA, and cell wall lipids.
“The WhiB4 protein can detect the ROS signal produced by antibiotics and direct the production of both beta-lacta-
mase and mycothiol, which work together and contribute to bacterium’s ability to resist augmentin,” says Saurabh 
Mishra from the Centre for Infectious Disease Research at IISc and the first author of the paper.
Making Augmentin powerful
The researchers demonstrated that it is possible to kill MDR-TB and XDR-TB by simply changing the levels of the 
regulator, WhiB4, and/or increasing the ROS levels inside the bacteria. “When we knocked out mycothiol production, 
the level of ROS increased inside the bacteria and ultimately resulted in efficient killing of drug-resistant TB bacteria,” 
he says.
There are certain antibiotics (such as clofazimine) that work by increasing the ROS levels inside bacteria. The re-
searchers are currently testing if using such antibiotics along with Augmentin can efficiently kill drug-resistant TB bac-
teria. Augmentin and clofazimine antibiotics can together elevate the production of ROS. The excessive ROS inside 
the bacteria can then kill all forms of drug-resistant TB bacteria.
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AN INNOVATIVE FIREWALL TO 
PROTECT SMARTPHONES
Scientists have developed an innovative firewall pro-
gramme that can protect smartphones from malicious 
codes and security threats.
Earlier this year, researchers from the Ben-Gurion Uni-
versity (BGU) of the Negev in Israel discovered security 
vulnerability in the internal communications between An-
droid cellphone components and a phone’s central pro-
cessing unit. They alerted Android developer Google and 
helped the company address the problem.
“Our technology doesn’t require device manufacturers to 
understand or modify any new code,” said Yossi Oren 
from BGU.
“It’s a firewall that can be implemented as a tiny chip, 
or as an independent software module running on the 
CPU,” said Mr. Oren.
Security breaches
Some 400 million people change their phone’s compo-
nents, such as touchscreens, chargers, and battery or 
sensor assemblies, which are all susceptible to signifi-
cant security breaches and attacks.

CYBERATTACK LINK TO GLITCHES IN 
RJIO, NSE UNDER PROBE
India is investigating whether last week’s outage of Airtel 
network in Delhi, alleged data breach of users of Reli-
ance JioInfocomm and the technical glitch at the National 
Stock Exchange (NSE) were part of a “possible cyberat-
tack.”
“The government’s senior cyber security officials are 
looking into both the Airtel and Jio incidents to see if they 
were possible attacks,” a senior government official told 
The Hindu, adding they expected to know more about the 
cases in the next few days. Another official said the at-
tacks could have emanated from a neighbouring country.
2016 data breach
In 2016, security codes of around 32 lakh debit cards 
were breached and several users reported unauthorised 
transactions from locations in China. Events like this 
have prompted the government to have a customised 
cyber security policy for each ministry and department.
“The Home Ministry is preparing an internal cybersecu-

rity policy as it is required under the national plan,” said 
Ashok Prasad, Ministry spokesperson.
In a statement’s data breach, posted by a website, RJio 
said the “data of subscribers was safe and maintained 
with highest security.” It also said it had come across 
“the unverified and unsubstantiated claims of the website 
and are investigating it,” adding that the law enforcement 
agencies have been informed.
On July 7, Airtel’s Radio Access Network went down for 
more than an hour in and around Delhi. Airtel said there 
was a network outage in Delhi/NCR and “one of the net-
work nodes had been corrupted.”
Worrisome dependence
A senior Home Ministry official said about two years ago 
various telecom giants had been sensitised about the 
vulnerability of equipment and products imported from 
China. Both Airtel and Jio use Chinese equipment, an of-
ficial said.
“We have been warning the telecom companies for long 
regarding the use of Chinese products. Earlier person-
alisation of SIM cards was being done by Bharat San-
char Nigam Limited (BSNL) for a fee, but later on the 
contract was given to Chinese companies. Essentially all 
telephone data is with the Chinese and we had warned 
against this dependence,” a senior ministry official told 
The Hindu.

LOW-COST, SENSITIVE CO SENSOR 
FROM IISC
Indian Institute of Science researchers have developed a 
highly sensitive nanometre-scale carbon monoxide sen-
sor by employing an innovative fabrication technique. It 
is known that carbon monoxide (CO) can have adverse 
effects on the health of people exposed to it. Hence, it 
becomes necessary to have good, low-cost carbon-mon-
oxide sensors. The research is published in Sensors and 
Actuators B: Chemical.
Right size
Typically, a sensor would be a thin, current carrying plate 
whose resistance changes on exposure to carbon mon-
oxide. This in turn changes the value of the current flow-
ing through it. This change when measured indicates 
the level of carbon monoxide in the air. Most available 
sensors are in the micrometer range, a nanometer-sized 
detector would have a higher sensitivity, but the cost of 
manufacturing it goes up as the size decreases. This is 
where the work of C.S. Prajapati and coworkers of Indian 
Institute of Science comes in.
To build this zinc-oxide (ZnO) nanostructure on a sili-

COMPUTER & IT
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con wafer substrate, the researchers first placed tiny 
polystyrene beads on the wafer. These beads arrange 
themselves into what is called a hexagonal close-packed 
structure on the oxidised silicon wafer.
Maintaining a reasonable level of vacuum, a high voltage 
is applied which “etches away” the surfaces of the beads 
until a gap of desired thickness is formed between adja-
cent beads. Then zinc oxide is deposited on the system.
This occupies the spaces between the beads, forming 
a honeycomb like nano-mesh that can function as a na-
nosenor.
“Scaling down from 10 micrometer feature size to 10 
nanometer feature (used in this work) can enhance the 
efficiency 1,000 times. However, the development cost 
of nanostructured gas sensors using existing lithogra-
phy tools is really very high, which eventually impacts 
the overall cost of the device,” explains Navakanta Bhat, 
Chair and Professor, Centre for Nano Science and En-
gineering, Indian Institute of Science, an author of the 
paper, in an email to The Hindu.
This device is also easy to scale for mass production. 
“Nanostructure-based gas sensors are very promising in 
their performance due their high surface-to-volume ratio. 
The existing techniques to create honeycomb nanostruc-
tures using photolithography and e-beam lithography are 
expensive and time-consuming. The proposed technique 
can potentially reduce the cost by more than 50%,” says 
Prof. Bhat.
Smart cities
“The Ministry of Electronics and Information Technology 
has a vision of deploying such sensors in large scale for 
pollution monitoring in large cities like Delhi and Bengal-
uru. For instance, if the sensors are installed in all traffic 
intersections, we can do real time mapping of pollution 
hot-spots in a city. This would be an enabler in realizing 
smart cities,” says Prof. Bhat.

GIS-ENABLED PORTAL MAPS LAND-
RELATED INFORMATION
In a little over six months beginning February, the Cen-
tre has brought out an online database of more than half 
a million hectares of land assisting industry. The Geo-
graphic Information System-enabled database also has 
details of close to 3,000 industrial parks/clusters, as well 
as area-wise availability of agricultural/horticultural crops, 
and mineral production.
The portal will soon incorporate information on ware-
houses, power-grid and financial institutions as well as 
the demand for industrial infrastructure captured on the 
basis of applications from entrepreneurs for projects. The 

exercise is to eliminate the information asymmetry that is 
currently adversely affecting the country’s industrial poli-
cy-making and investments in the manufacturing sector.
Boosting employment
The development comes in the backdrop of the Centre 
firming up a new industrial and manufacturing policy to 
push up the contribution of the manufacturing sector in 
India’s GDP to 25% by 2020 from the current level of 
about 16%. The aim is to make India a global manufactur-
ing hub and in the process generate employment locally. 
The details on the database about government-approved 
technical institutions will indicate the availability of skilled 
and semi-skilled talent.
At present, the database has mapped 539,501 hectares of 
land and 2,978 industrial clusters/estates/parks/regions/
areas/corridor/zones including Special Economic Zones 
and National Investment and Manufacturing Zones. The 
information available online is a beta version and will be 
updated and upgraded soon.
It currently has specific area-wise details in each state 
on industrial parks/clusters, the focus sectors, common 
facilities available for industry, industrial land in use and 
available industrial land, approved and pending projects, 
infrastructure including state/national highways, airport, 
ports and railway stations and electricity, Central/state 
government incentives, investment/employment-targets 
and what has been achieved, range of land sale price 
and lease/rent rates, waste disposal facilities, and con-
tact details of nodal officials.
The database also has information on the distance from 
airport/port to each industrial area/cluster and a satellite 
map view of the area.
Data is available on agricultural crops such as fibre 
crops, food grains, oilseeds, plantation crops, pulses and 
spices, and horticultural crops, including most fruits and 
vegetables. Also available are the details of mineral pro-
duction including that of agate, apatite, bauxite, chromite, 
copper, diamond, flint stone, fluorite, garnet, gold, graph-
ite, iron ore, kyanite, lead and zinc ore, lead, limeshell, 
limestone, magnesite, manganese ore, moulding sand, 
phosphorite, selenite, sillimanite, silver, sulphur, tin, ver-
miculite, wollastonite and zinc.
The database is being developed by the Department of 
Industrial Policy and Promotion (DIPP) and the National 
e-Governance Division in the Ministry of Electronics and 
Information Technology as well as the BISAG – an insti-
tute for space applications and geo-informatics under the 
Gujarat Government.
Shiv Gupta, project officer, DIPP, told The Hindu the suc-
cess of the project depends on the proactive participation 
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of the state governments. Currently, the states most engaged in the project are Maharashtra and Andhra Pradesh, 
and to a certain extent, Odisha, Karnataka and Tamil Nadu. The Centre will soon hold workshops with other states to 
make them understand the importance of the database in attracting investments into the manufacturing sector and 
boost employment.
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Indigenously developed quick reaction 
surface-to-air short range missile 
successfully test-fired
India successfully test-fired it’s indigenously developed 
quick reaction surface-to-air short range missile (QR-
SAM). The sophisticated missile was test fired from a 
truck-mounted canister launcher from launch complex-3 
at the Integrated Test Range (ITR) at Chandipur.
It was the second successful developmental trial of the 
state-of-the-art missile with an aerial target. The first test 
launch of the missile was conducted in June 2017 from 
the same base.
Key Features of the missile
The QR-SAM has been developed by the Defence Re-
search and Development Organisation (DRDO) and oth-
er establishments. It has been designed to be a quick 
reaction missile. It is an all-weather weapon system 
capable of tracking and firing. The missile has a strike 
range of 25 to 30 km and can engage multiple targets. 
QR-SAM will complement the existing Akash short range 
SAM (surface-to-air missile) with a range of 25 kilometres 
which has already been inducted into the services.

US to sell C-17 Globemaster Transport 
Aircraft to India
US and India have built a close defence relationship in 
recent years. The US along with Russia and Israel has 
emerged as a top three arms supplier to India.
Important Facts
The sale of USD 366.2 million C-17 transport aircraft 
manufactured by Boeing also includes one Missile Warn-
ing System, one Countermeasures Dispensing System, 
one Identification Friend or Foe (IFF) Transponder and 
precision navigation equipment.  This proposed sale is 
expected to improve the capability of India to meet cur-
rent and future strategic airlift requirements as the coun-
try lies in a region prone to natural disasters. It will also 
provide additional capability for humanitarian assistance 
and disaster relief. In addition, India will be able to pro-
vide more rapid strategic combat airlift capabilities for its 
armed forces.
The proposed sale is expected to improve the capabil-
ity of India to meet current and future strategic airlift re-
quirements as the country lies in a region prone to natu-

ral disasters. It will also provide additional capability for 
humanitarian assistance and disaster relief. In addition, 
India will be able to provide more rapid strategic combat 
airlift capabilities for its armed forces.
At Present, India is using C-17 aircraft and according to 
Pentagon, the sale of this aircraft will not alter the basic 
military balance in the region. The Boeing C-17A Globe-
master III military airlift aircraft is one of the most flex-
ible cargo aircraft of the US Air Force fleet. The aircraft 
is capable of strategic delivery of up to 170,900 pounds 
of personnel and/or equipment to operating locations. In 
addition, the aircraft is capable of short field landings with 
a full cargo load.
The Boeing C-17A Globemaster III military airlift aircraft 
is one of the most flexible cargo aircraft of the US Air 
Force fleet. The aircraft is capable of strategic delivery of 
up to 170,900 pounds of personnel and/or equipment to 
operating locations. In addition, the aircraft is capable of 
short field landings with a full cargo load. The aircraft will 
have a fully integrated electronic cockpit and advanced 
cargo delivery system. It can carry out tactical airlift and 
airdrop missions as well as transport litters and ambula-
tory patients.
The aircraft will have a fully integrated electronic cockpit 
and advanced cargo delivery system. It can carry out tac-
tical airlift and airdrop missions as well as transport litters 
and ambulatory patients.

Indo-Thai joint military exercise Maitree 
2017 begins in Himachal Pradesh  
A joint military training exercise Maitree 2017 between 
Indian Army and Royal Thailand Army commenced at 
Bakloh in Chamba district in Himachal Pradesh.
The aim of 14 day long exercise is to build and promote 
closer relations while exchanging skills and experiences 
between the two armies.
Key Facts
The Maitree series of bilateral exercises has been one of 
the major defence cooperation initiatives between India 
and Thailand. It is an annual event. The previous edition 
of the exercise was held at Krabi in Thailand in 2016.
Exercise Maitree 2017 is a continuation of a series of 
joint exercises between the Indian Army and the Royal 
Thailand Army. It will be conducted in a manner such that 
both contingents will get to acquaint with each other`s 
operating procedures in the backdrop of counter-insur-
gency and counter-terrorism environment.
Approximately 50 troops from Royal Thailand Army and 
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an equal number of Indian soldiers from the Northern 
Command are participating in the exercise. They will 
jointly plan and execute a series of drills for the neutrali-
sation of likely threats that may be encountered in coun-
ter terrorism environment.
Earlier, a joint training exercise between the Indian Army 
and the Royal Army of Oman, named Al Nagah-II 2017, 
was held at Bakloh in March 2017.

India’s defence commitment to Bhutan
The present standoff between Indian and Chinese troops 
in Doklam (located at the tri-junction of India, China and 
Bhutan) has highlighted India’s very special relationship 
with Bhutan, including military responsibilities.
Background
In June 2017 Chinese Army (People’s Liberation Army) 
construction party had entered the Doklam area and at-
tempted to construct a road. Royal Bhutan Army (RBA) 
patrol had attempted to dissuade them from this unilater-
al activity. Later Bhutan underlinined that the construction 
of the road inside Bhutanese territory was a direct viola-
tion of the 1988 and 1998 agreements between Bhutan 
and China and affected the process of demarcating the 
boundary between these two countries. Since these de-
velopments, India and Bhutan have been in continuous 
contact, giving a view of India’s role in Bhutan’s security 
and matters of mutual interest.
India’s defence commitment to Bhutan
Under the 2007 India-Bhutan Friendship Treaty, both 
countries have agreed to cooperate closely with each 
other on issues relating to their national interests. It pro-
vides that, neither Government will allow the use of its 
territory for activities harmful to the national security and 
interest of the other.
Under the previous treaty, India was to guide Bhutan on 
foreign and defence policies. The 2007 treaty is meant 
to respect the sensitivities of Bhutan regarding its sov-
ereignty. In reality, it gives India virtual responsibility to 
protect Bhutan from the kind of external threat including 
threat from Chinese military.
Moreover, the Eastern Army Command and the Eastern 
Air Command of India have integrated protection of Bhu-
tan into their role. The Indian Military Training Team (IM-
TRAT), headed by a Major General also plays a critical 
role in training Bhutanese security personnel.
Indian Army inks MoU with DRDO to raise MRSAM de-
fence system regiment
The Indian Army has signed MoU with Defence Research 
and Development Organisation (DRDO) to raise one reg-

iment of the advanced Medium Range Surface to Air Mis-
siles (MRSAM) defence system.
Background
The Indian Army is planning to have a total of five regi-
ments of MRSAM defence system, which will be de-
ployed opposite to China and Pakistan. Each regiment 
consists of four launchers with three missiles each. So 
five regiments will have total 60 missiles. Earlier the Cab-
inet Committee on Security (CCS) headed by PM Naren-
dra Modi had approved proposal for procuring MRSAM 
system for the army.
About MRSAM
The MRSAM is an advanced, all weather, mobile, land-
based air defence system. It can shoot down enemy bal-
listic missiles, aircraft, helicopters, drones, surveillance 
aircraft and AWACS aircraft.  It is capable of engaging 
multiple aerial targets at ranges of more than 50 km.
MRSAM is a land-based variant of the long-range sur-
face-to-air missile (LRSAM) or Barak-8 naval air defence 
system, which is designed to operate from naval vessels. 
Each MRSAM system comprises a command-and-control 
system, mobile launchers, tracking radar and missiles.
The system will be jointly developed by Israel Aerospace 
Industries (IAI) and DRDO with the involvement of DP-
SUs and private sectors. It has majority indigenous con-
tent, giving boost to the Make-in-India initiative.
In July 2016, the IAI and DRDO successfully had con-
ducted three flight tests of the MRSAM at the integrated 
test range off the Odisha Coast. The missile had success-
fully intercepted moving aerial targets in all three tests.

Indian Navy’s second LCU Mark IV L52 
ship launched by GRSE
Indian Navy’s second LCU (landing craft utility) Mark IV 
L52 ship built by Garden Reach Shipbuilders and Engi-
neers Limited (GRSE), Kolkata, was formally launched in 
Kolkata, West Bengal.
The LCU Mark-IV vessels are designed for multipurpose 
amphibious operations jointly carried out Indian Navy and 
Indian Army to ensure maritime security of Andamans 
and Lakshadweep islands. LCU L52 ship is the second 
in series of the eight Mark IV LCU vessels built by GRSE 
for Navy. The first ship of the series was commissioned 
in 2016.
Key Facts
LCU L52 ship is 62.8 meters long and 11 metres wide. It 
has 90% indigenous content. It has endurance of around 
1,500 nautical miles at 12 knots. It is fitted with 2 x CRN-
91 indigenous 30mm Guns.
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It is capable of carrying two tanks or four special vehi-
cles and 160 troops for landing at remote beach heads. It 
can be deployed for multiple activities like operations for 
landing troops ashore, humanitarian aid and disaster re-
lief operations and evacuation of personnel from distant 
islands.
During sea trials, L52 had registered a speed of 15 knots. 
It also has successfully completed Weapon & Sensor tri-
als prior delivery to the Navy. It has also been delivered 
with zero shipbuilders’ liabilities.

Muntra: India’s first unmanned tank rolled 
out by DRDO
The Defence Research and Development Organisation 
(DRDO) has rolled out Muntra, India’s first unmanned, 
remotely operated tank at its Chennai lab.
It has been launched in three variants Muntra-S, Mun-
tra-M and Muntra-N for surveillance, mine detection and 
reconnaissance in areas with nuclear and biological 
threats.  It is also likely to be used in Naxal-hit areas.
Key Facts
Muntra-S is the country’s first tracked unmanned ground 
vehicle (tank) developed for unmanned surveillance mis-
sions. Muntra-M is for detecting mines and Muntra-N is 
for operation in areas where there is nuclear radiation or 
biological weapon risk.
The Muntra variants have surveillance radar, an integrat-
ed camera along with laser range finder which can be 
used to spy on ground target 15km away – heavy vehi-
cles or crawling men. This unmanned, remotely tele-op-
erated tank has been successfully tested and validated 
at Mahajan field firing range in Rajasthan under dusty 
desert conditions.

Indra: India, Russia for first time conduct 
tri-services exercise
India and Russia for first time are going to conduct Indra 
tri-services exercise, involving their armies, navies and 
the air forces in October 2017 to further ramp up military 
ties.
It will be for the first time India will participate in a tri-
services exercise with a foreign country with such large 
scale participation by Army, Navy and Air Force.
Key Facts
The 2017 Indra exercise will be held in Russia includ-
ing in mountainous Vladivostok region. It will primarily fo-
cus on achieving coordination between forces of the two 
countries in a tri- services integrated theatre command 
scenario.

A total of 350 Indian Army personnel will participate at the 
mega exercise. The contingents by the Indian Navy and 
AirForce (IAF) will also be sizeable in numbers. Russian 
army, navy and air force also for time holding tri-services 
exercise with other country.
Comment
The exercise will take place in the midst of evolving un-
predictable security situation in the region. It will be con-
ducted at a time when India’s ties with China have no-
sedived over the border dispute issue and also at time 
when its ties with Pakistan have deteriorated over cross-
border terrorism and number of other issues.
Background
India is significantly ramping up its defence capability and 
has lined up billions of dollars of procurement propos-
als as part of military modernisation. Russia has been a 
long-standing defence partner of India and both the coun-
tries are now eyeing to further deepen the ties. During 
Prime Minister Narendra Modi’s visit to Russia in June 
2017, both countries had decided to “upgrade and inten-
sify” defence cooperation through joint manufacture, co-
production and co-development of key military hardware 
and equipment. A vision document, issued then also had 
mentioned that both the countries also decided to work 
towards a qualitatively higher level of military-to-military 
cooperation.

Indian Coast Guard Ship Shaurya 
commissioned in Goa
Indian Coast Guard Ship (ICGS) Shaurya was commis-
sion in Vasco, Goa.  ICGS Shaurya is an offshore patrol 
vessel designed and built indigenously by Goa Shipyard 
Ltd (GSL).
It will be based at Chennai under administrative and op-
erational control of Commander Coast Guard Region 
(East).
About ICGS Shaurya
ICGS Shaurya is fifth of a series of six OPVs designed in-
house and built by GSL. It is 105-metre long and capable 
of cruising at a speed of 23 knots. It has a range of 6000 
nautical miles.
It is powered by twin diesel engines and carries four boats 
for boarding party operations. It is fitted with state-of-the-
art advanced navigation and communication equipment. 
Its weaponry package has one 30 mm gun and two 12.7 
mm guns associated with fire control system.
The ship has capacity to carry twin engine light helicopter 
and five high speed boats including quick response inter-
ceptor boats for quick boarding operations, search and 
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rescue, law enforcement and maritime patrol. It is also capable of carrying pollution response equipment to combat 
oil spill contamination.
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Indian student at MIT makes wearable 
sensor to prevent assault
An Indian scientist at MIT has developed a sticker-like 
wearable sensor that can detect sexual assault in real 
time and quickly alert the victim’s friends and family and 
people nearby.
The sensor, which can be attached to any piece of cloth-
ing like a sticker, could be trained to learn the difference 
between when a person is undressing them and when 
they are being forcefully disrobed, said Manisha Mo-
han, research assistant at the Massachusetts Institute of 
Technology, U.S.
This allows the sensor to detect signs of an assault even 
when the victim is unconscious or not in the position to 
fight the assaulter.
An integrated Bluetooth connected to a smartphone app 
can trigger a loud noise to alert people nearby and send 
out a distress signals to pre-set numbers of family mem-
bers or emergency services. The sensor works in two 
modes.
In the passive mode, the wearer is assumed to be con-
scious and can set off loud alarms or distress calls on 
their own by touching a button when they encounter an 
approaching threat. In the active mode, the sensor tries 
to detect signals from the external environment.
For example, if somebody is trying to remove the clothing 
of a person, a message is sent to the smartphone asking 
if the person consents.
If the smartphone user does not respond within 30 sec-
onds, the phone begins to emit a loud noise to alert peo-
ple nearby.
If the victim does not stop this alarm using a predefined 
password within the next 20 seconds, the smartphone 
app can automatically send distress signals to family or 
friends, along with the location of the victim.
Personal experience
Ms. Mohan’s experience as an engineering student in 
Chennai inspired her to create the device, she said.
“Female students on campus were not allowed to work 
beyond certain hours. You were expected to be back in 
your dorm by 6:30 p.m.,” Ms. Mohan said.
“Instead of asking them to remain indoors I think we 
should provide more safety for them,” she said. The tech-
nology can seamlessly integrate with existing clothing to 

respond to initial signs of assault such as forced disrob-
ing, researchers said. “The proposed solutions aim to 
combat child sexual abuse, college campus assault and 
abuse of elderly and disabled,” Ms. Mohan said.

Colour-blind flatworms can still choose 
between colours: study
Bengaluru-based researchers have found that flatworms, 
which are highly averse to light and move away from it, 
have the ability to discern different colours despite being 
colour-blind.
Unlike humans who have three colour-sensitive photore-
ceptors for red, blue and green, flatworms have just one 
type.
The study also found that flatworms were able to move in 
response to long wavelength ultraviolet light even when 
the head was cut — proof that the worms could sense 
light even without their eyes and brain.
The two light-sensing responses — brain-mediated net-
work and eye-independent response — seen in flatworms 
( Schmidteamediterranea ) show “a typical hierarchy of 
dominance”.
While the light sensors spread across the body (eye-
independent response) helped the decapitated worms 
move away from UV light in a reflex-like response, the 
brain-mediated response to light became predominant 
when the brain regenerated the researchers from the In-
stitute for Stem Cell Biology and Regenerative Medicine 
(inStem) at the National Centre for Biological Sciences 
(NCBS) found. The results were published in the journal 
Science Advances.
Simple structure
Flatworms have similar simple eye structures and neural 
networks to those observed in other animals, the authors 
say, and the complex light sensing and processing abili-
ties may be much more widespread in nature than previ-
ously believed.
“Our results now make it possible for us to use flatworms 
as a model for eye-brain regeneration, where the exact 
function of the eye and brain can be studied as regen-
eration takes place. We can identify the molecules and 
genes that are responsible for functional eye regenera-
tion in flatworms and test for their importance in human 
disease models and human stem cells,” says Dr. Akash 
Gulyani, the corresponding author of the paper.
Flatworms cannot tolerate any colour or amount of light 
and tend to move away from it. But when exposed to two 
colours, the worms were able to fully discriminate be-
tween them.

MISCELLANEOUS
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For instance, when exposed to blue and green light of 
the same intensity, the worms always tended to move to-
wards green. “Individually, the worms hate both the col-
our lights used. Since they are forced to make a choice, 
the worms were running away from a colour they hate 
more,” says Dr. Gulyani. The worms were able to effi-
ciently differentiate light with just 25 nanometre wave-
length difference. The worms showed maximum avoid-
ance to light with 450-500 nanometre wavelength, with 
avoidance dropping off on either side of the peak values.
Sensing light intensity
The researchers proved that the choice of colour was not 
based on wavelength but on light intensity.
The worms that initially preferred 545 nm over 500 nm 
reversed their choice when the intensity of the 545 nm 
light alone was increased. “This proves that worms are 
converting the different wavelength information into in-
tensity information and trying to discriminate between 
two wavelengths,” says NishanShettigar, the first author 
of the paper.
To confirm if the brain was involved in sensing and pro-
cessing a very small difference in wavelength, the re-
searchers took advantage of the worms’ ability to regen-
erate any body part and cut the head to study how light 
sensing returns.
After five days, a basic eye structure and part of the brain 
were formed again, and the worms were able to sense 
light and move to darkness. But the worms were not able 
to differentiate between two colours.
Ability to do fine discrimination of colours with 25 nm dif-
ference was restored after 12 days.
The researchers also found that decapitated worms could 
respond to a small amount of long wavelength UV light.
“They seem to have sensors for long UV light all over the 
body, enabling decapitated worms to move after sensing 
UV light,” Dr. Gulyani says.

Scooping out oil spills made easy by IIS-
ER Thiruvananthapuram
More efficient and quick absorption of crude oil from 
the sea following marine spill has now become possible 
thanks to scientists from the Indian Institute of Science, 
Education and Research (IISER) in Thiruvananthapuram 
who have developed a hydrophobic sorbent that can 
suck up oil and congeal it. A hydrophobic material au-
tomatically becomes oil-loving and takes up oil when it 
comes in contact with it. The results were published in 
the journal AngewandteChemie.
Hydrophobic sorbent

A two-member research team led by Prof. Kana M. Sure-
shan from the School of Chemistry at IISER developed 
the hydrophobic sorbent by using a cheap raw material 
(mannitol) and cellulose pulp as a matrix. Mannitol was 
converted into a hydrophobic gelator through a one-step 
process and a solution was made using this compound. 
Cellulose balls the size of marbles were then dipped in 
the solution and dried.
“The gelator gets adsorbed on the cellulose fibre through 
hydrogen bonding. This process of adsorption of gelator 
on the cellulose fibre matrix changes the cellulose matrix 
from being very hydrophilic (water-loving) to hydrophobic 
(water repelling),” says Prof. Sureshan. A hydrophobic 
material naturally becomes oleilophilic (oil-loving).
Unlike other alternatives, the sorbent can be easily ap-
plied over oil-water mixture, and no solvent is needed for 
spraying the gelator thus making it environmental benign. 
The gelator adsorbed on the surface of cellulose fibre is 
able to absorb oil when it comes in contact with it.
“Once the sorbent sucks the oil, the gelator slowly gets re-
leased from the cellulose fibre and congealing of oil takes 
place,” Prof. Sureshan says. Only when the oil congeals 
can it be removed without the oil dripping due to gravity.
Congealing of oil becomes possible as the gelator used 
by the team self-assembles to form micro fibres and the 
oil loses its fluidity and gets trapped within the entangled 
fibrous network to form a rigid gel. Gelation essentially 
turns the liquid oil phase into a semi-solid one and this 
allows the fibre balls with the congealed oil to be simply 
scooped out or removed using a scoop or a sieve.
“It takes only about 30 minutes to two hours from the time 
of application to scooping out the rigid fibre balls con-
taining congealed oil, leaving behind clean water. Since 
crude oil spreads quickly in the sea after a spill, it is nec-
essary to quickly remove the oil from water,” Prof. Sure-
shan says.
The team tested the ability of their sorbent to congeal 
oil using six different crude oils, including the one from 
Bombay High.
Irrespective of the different viscosities of the six crude 
oils tested, the sorbent was able to absorb the oil and the 
rigid globules could be scooped out in 30 minutes to two 
hours.
Studies found that the sorbent was able to absorb and 
congeal 16 times its own weight of oil. The absorbed oil 
can be recovered by applying pressure or fractionated by 
a simple distillation process.

Elephant dung shows stress levels
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Asian elephant stress levels peak during dry seasons, 
when resources are low. This is what studying leftover 
hormones in elephant poop unravel. The method could 
be an important non-invasive tool to study the health of 
wild pachyderm populations in India, finds a new study. 
In the future, it could also help test the efficacy of man-
agement interventions introduced to conserve the endan-
gered species.
With shrinking habitats, India’s endangered elephants 
face food shortages and increased disturbances in their 
environments. The resulting physiological stress (a result 
of secretion of stress hormones such as glucocorticoids) 
can be beneficial for elephants, helping them escape 
from threats. However, if prolonged, the stress can af-
fect their health, reproduction and even survival. Stress 
levels are often high in emaciated pachyderms: so can 
hormones – traces of which come through in elephant 
dung – be an indicator of elephant health?
Scientists at the Indian Institute of Science, Bengaluru, 
examined changes in visual body condition scores of 261 
elephants in the Mysuru and Nilgiri elephant reserves 
in south India during wet and dry seasons, scoring their 
‘body condition’ on a scale of one (for very thin pachy-
derms) to five based on the visibility of bones. They also 
analysedfaecal glucocorticoid metabolite (fGCM) levels 
in the fresh dung of the elephants they observed, to see if 
stress hormones were a good indicator of body condition 
across seasons. To study annual patterns, they repeated 
this for nine female elephants across seven years.
The findings, published in Conservation Physiology, 
show that the body condition of elephants deteriorated 
during dry seasons, and has a strong relationship with 
fGCM levels (especially in females). As body condition 
deteriorated, stress hormone levels spiked.
“Many conservation studies focus on how animals behave 
when they are disturbed, how their population declines or 
changes. But they forget to address how such changes 
affect the internal health of an animal. Measuring fGCM 
will tell us how elephants are affected by either intrinsic or 
extrinsic factors. Our study is the first to examine this in 
free-ranging Asian elephants,” says doctoral researcher 
Sanjeeta Sharma Pokharel, lead author of the study.
“The sudden change in the profile of fGCM after any man-
agement intervention would definitely indicate the strong 
association between stress response and management 
practices,” she says.

How birds get their complex plumage
The complex plumage colouration of birds is mainly pro-

duced by melanins, which create a range of black, grey, 
brown, and orange colours, scientists say.
Researchers at University of Chicago explored the role of 
melanins in creating complex plumage patterns in 9,000 
bird species.
The patterns that we see in birds’ feathers are made up of 
intricate combinations of mottles, scales, bars and spots. 
“For many birds, plumage colouration may make them 
less visible to predators by helping them to blend in to 
their surroundings, or more appealing to potential mates 
by helping them to stand out from their peers,” said Is-
mael Galvan from University of Chicago.
Plumage colouration mainly happens due to two types 
of pigments: melanins, which produce a range of black, 
grey, brown, and orange colours, and carotenoids, which 
are used by specialised feather structures to generate 
brighter hues.
Birds cannot produce carotenoids on their own. They 
must consume foods that contain these pigments and the 
carotenoids circulate through the bloodstream and to the 
feather follicles.
Melanins, on the other hand, are synthesised in the birds’ 
bodies in special cells called “melanocytes” that work to-
gether with feather follicles to achieve a fine control of 
pigmentation.

Cigarette butts can be reused to build 
roads, show scientists
Scientists have discovered a novel use for discarded cig-
arette butts in building roads, an advance that can tackle 
the problem of waste accumulation.
Trillions of cigarette butts are discarded every year 
worldwide. They take ages to break down while their 
toxic chemical load is released into creeks, rivers and the 
ocean.
Researchers from Royal Melbourne Institute of Technol-
ogy (RMIT University) in Australia have demonstrated 
that asphalt mixed with cigarette butts can handle heavy 
traffic and also reduce thermal conductivity, said a study 
published in Building Materials .
Chemicals locked in
The team encapsulated cigarette butts with bitumen and 
paraffin wax to lock in the chemicals and prevent any 
leaching from the asphalt concrete.
The encapsulated cigarettes butts were then mixed with 
hot asphalt mix for making samples. “These encapsulat-
ed cigarette butts developed will be a new construction 
material which can be used in different applications and 
lightweight composite products,” said Abbas Mohajerani 
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from RMIT University.
About six trillion cigarettes are produced every year, 
leading to more than 1.2 million tonnes of cigarette butt 
waste. These figures are expected to increase by more 
than 50% by 2025, mainly due to an increase in world 
population.

Records show Aarey is on forest land
The State government’s claim that the Aarey Milk Colony, 
measuring 1,300 hectares, stands on land belonging to 
the Dairy Development Department appears to be inac-
curate, as documents dating back to 1980, accessed by 
The Hindu, show that 2076.073 hectare of revenue land 
was transferred to the State Forest Department from 
the Bombay Milk Scheme (later renamed as Aarey Milk 
Scheme) in 1969. After the transfer, the land became part 
of the Borivali National Park (later renamed as Sanjay 
Gandhi National Park).
Aarey Colony, as it is popularly known to present-day 
Mumbaikars, is one of the city’s last few green lungs, and 
is the site for the controversial 30-hectare Metro 3 car 
shed. According to the Chief Minister’s Office, a depot 
will be built on 21 hectare, while four hectare will be used 
for approach lines and depot station while five hectare of 
green areas will be maintained. Activists and Aarey resi-
dents have been protesting the proposed construction as 
it would mean felling thousands of trees to accommodate 
the car shed.
In 2012, the State government brought out a document 
titled Management Plan of Sanjay Gandhi National Park, 
which said ‘the revenue lands [were]transferred from 
Aarey Milk Colony for unclassed forests”. Here, an un-
classed forest is land that has been recorded as forests, 
but not been notified as reserved or protected by the gov-
ernment. In October 1954, The Office of the Milk Com-
missioner, Government of Bombay published a docu-
ment on the Bombay Milk Scheme which stated that it is 
comprised entirely of jungle land.
Environmental NGO Vanashakti has approached National 
Green Tribunal (NGT) contesting the State government’s 
claims. Despite the documents mentioned above, Sanjay 
Lachake, Assistant Conservator of Forests, Thane said 
in an affidavit filed with the NGT earlier this year that “this 
area is used for such non-forest activities since 1949. 
Therefore, the area indicated in the map appended to the 
said letter cannot be declared as forest.”
In a joint press conference held last week, Stalin D of 
Vanashakti and Congress city chief Sanjay Nirupam al-
leged a scam of Rs. 18,000 crore in the plan for the Metro 

car shed at Aarey. “We have been working to dig out all 
details for the last two years. Official documents till 2012 
clearly state that the land is unclassed forest. Why is the 
government in denial mode? Even in their affidavit, the 
Forest Department has maintained ambiguity. Whose in-
terests are being served here?” Mr. Stalin, director (Pro-
jects), Vanashakti, said.
In a clarification issued in response, the CMO reiterated 
that the land belongs to the Dairy Development Depart-
ment.

Elephant dung shows stress levels
Asian elephant stress levels peak during dry seasons, 
when resources are low. This is what studying leftover 
hormones in elephant poop unravels. The method could 
be an important non-invasive tool to study the health of 
wild pachyderm populations in India, finds a new study. 
In the future, it could also help test the efficacy of man-
agement interventions introduced to conserve the endan-
gered species.
With shrinking habitats, India’s endangered elephants 
face food shortages and increased disturbances in their 
environments. The resulting physiological stress (a result 
of secretion of stress hormones such as glucocorticoids) 
can be beneficial for elephants, helping them escape 
from threats. However, if prolonged, the stress can af-
fect their health, reproduction and even survival. Stress 
levels are often high in emaciated pachyderms: so can 
hormones – traces of which come through in elephant 
dung – be an indicator of elephant health?
Scientists at the Indian Institute of Science, Bengaluru, 
examined changes in visual body condition scores of 261 
elephants in the Mysuru and Nilgiri elephant reserves 
in south India during wet and dry seasons, scoring their 
‘body condition’ on a scale of one (for very thin pachy-
derms) to five based on the visibility of bones. They also 
analysedfaecal glucocorticoid metabolite (fGCM) levels 
in the fresh dung of the elephants they observed, to see if 
stress hormones were a good indicator of body condition 
across seasons. To study annual patterns, they repeated 
this for nine female elephants across seven years.
The findings, published in Conservation Physiology, 
show that the body condition of elephants deteriorated 
during dry seasons, and has a strong relationship with 
fGCM levels (especially in females). As body condition 
deteriorated, stress hormone levels spiked.
“Many conservation studies focuses on how animals be-
have when they are disturbed, how their population de-
clines or changes. But they forget to address how such 
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changes affect the internal health of an animal. Measuring fGCM will tell us how elephants are affected by either 
intrinsic or extrinsic factors. Our study is the first to examine this in free-ranging Asian elephants,” says doctoral re-
searcher Sanjeeta Sharma Pokharel, lead author of the study.
“The sudden change in the profile of fGCM after any management intervention would definitely indicate the strong 
association between stress response and management practices,” she says.

On the termite ‘brick’ trail
Termites engineer the ‘bricks’ for their mounds from very fine soil particles. These less-than-half-millimetre-wide 
spherical pieces called boluses are crafted using moisture and materials (ideally granular, organic, with an affinity for 
water) available in their surroundings, shows a new study. This information could be used to predict the distribution of 
termites at local and regional levels.
Termites – eusocial insects which live in colonies with wingless workers undertaking most of the labour – build nests 
or mounds known to alter soil properties and enhance vegetation growth in arid regions, helping stabilise ecosystems. 
Little is known about how termites construct these mounds. Scientists at the Indian Institute of Science, Bengaluru, 
studied mound construction, and how the mound-building, fungus-farming termite Odontotermesobesus chooses 
material for boluses. In lab experiments, they offered moistened tissue paper as a water source, and various materi-
als – including sand, stainless steel and so on– to see which ones termites preferred. They found that workers did not 
necessarily prefer familiar material like red soil, but used any type of material as long as it was granular enough and 
had enough moisture content to aid the process of cementation. Only workers created boluses; and boluses of the 
larger major workers were 3.7 times larger in volume than thhose of minor workers.
Strategic packing
The scientists made an opening in a mound and recorded how termites repaired it by analysing the video frame-by-
frame. They found minor workers strategically placed their smaller boluses in between the boluses crafted by major 
workers, to optimally ‘pack’ the area. The study also shows that moisture was crucial: termites could not walk on sur-
faces that had too much moisture; if moisture was too low, they could not use their saliva to craft boluses.
“Our study shows that soil type and access to ground water is vital for building mounds,” says ecologist Renee Borges 
in whose laboratory the study was conducted.
“In the Western Ghats, many communities use mounds as an indication of groundwater presence. Mounds also serve 
as nuclei: more vegetation in some areas is facilitated by these ecosystem engineers. We have at least ten termite 
species in Bengaluru alone, but we don’t know the distribution of several species – termites are poorly studied. We 
hope our study will serve as a benchmark to study species in other areas.”


