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      About the ‘CRUX’

After the sucess of our monthly magazine The crux of the Hindu and PIB, we are introducing a new and 
convenient product, to help the aspirants for the various public services examinations.
The knowledge of the Current Affairs(Science and Tech.) constitute an indispensable tool for all the recruit-
ment examinations today.However, an aspirant often finds it difficult to read and memorize all the matter, 
from an exam perspective.The Newspapers and magazines are full of information, that may or may not be 
useful for the exams. Thus, acandidate is forced to spend a substantial amount of his time in selecting and 
maintaining notes for the current affairs(Science and Tech.).
Another problem is that it is difficult to get every bit of information, relevant from the exam perspective at
oneplace. Thus, candidates are often found wasting their time in search of current affairs material.
It is with this problem in mind that we have come up with the separate Crux of Science and Tech. of the 
Hindu.
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
     Press Information Bureau (PIB)
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Comet probe ‘may revive in March’ 
The Philae probe, the first to land on a comet but fell silent 
when its battery ran down, is likely to revive with sunlight in 
March.

NASA’s Kepler marks 1,000th exoplanet 
discovery 
Out of the list of 4000 candidate planets which are listed by 
NASA’s Kepler Space Telescope for further studies, recently, 
1000th of them has been verified.This was achieved by con-
tinuously monitoring more than 150,000 stars beyond our so-
lar system. Three of the newly-validated planets are located in 
their distant sun’s habitable zone which implies water might 
be present at their surfaces. Of the three, two are likely to have 
rocky surface like that of Earth.

Two of the newly validated planets are named Kepler-438b 
and Kepler-442b. Kepler-438b, 475 light-years away, is 12 per 
cent bigger than Earth and orbits its star once every 35.2 days. 
Kepler-442b, 1,100 light-years away, is 33 per cent bigger than 
Earth and orbits its star once every 112 days.
They both are less than 1.5 times the diameter of Earth orbit-
ing stars smaller and cooler than our Sun, making the habitable 
zone closer to their parent star, in the direction of the constel-
lation Lyra.
The Kepler team has raised the candidate count to 4,175 with 
the detection of 554 more planet candidates from Kepler obser-
vations conducted May 2009 to April 2013. Eight of these new 
candidates are between one to two times the size of Earth, and 
orbit in their sun’s habitable zone.
Of these eight, six orbit stars that are similar to our Sun in size 
and temperature. All candidates require follow-up observations 
and analysis to verify they are actual planets. Scientists are also 
working on the next catalogue release of Kepler’s four-year 
data set. The analysis will include the final month of data col-

lected by the mission and will be conducted using software that 
is more sensitive to the tiny telltale signatures of small Earth-
size planets than software used in the past.

Collecting geomagnetic field data through 
crowd - sourcing
Scientists at the National Geophysical Data Centre, Boulder, 
U.S., which is an affiliate of the National Oceanographic and 
Atmospheric Administration have developed an app called 
CrowdMag which enables “background reporting” which 
transmit vector magnetic data at regular intervals. Combining 
this data with that obtained from real-time solar wind data, the 
scientists will be able to create models of the Earth’s magnetic 
field.
With satellite and airborne surveys you can achieve only a 
certain level of resolution. For example, our best geomagnetic 
model (High-Definition GeoModelling — HDGM) has a reso-
lution of only about 28 kilometres. Citizen scientists, walking 
around the signal/noise sources, can achieve much greater spa-
tial resolution.Not only this, the contribution can also help the 
scientist to recognise and remove the effects of local sources 
of magnetic field, such as transformers etc, which cannot be 
identified in the satellite data.
There is a need to carry this sort of compass in GPS world 
because GPS does not provide a pointing direction and also, 
satellite signals can get jammed, or they may stall. A map of the 
Earth’s magnetic field can act as a referencing system.
The privacy is also maintained properly while collecting data. 
Once the “send data” option is enabled in a phone, the phone 
transmits the following information: Time of measurement; 
location; location accuracy; magnetic data from the phone’s 
magnetic sensor; the phone’s model, which is needed because 
there could be many different types of sensor.

Why stars feast and fast partly resolved  
Supergiant fast x-ray transients (SGXT) is the name for a cer-
tain type of pair of stars also known as binary star revolving 
around each other. Basically they are a pair in which one part-
ner is a big bright star and the other is a highly condensed dark 
companiona black hole or a neutron star which attracts mass 
from the bright star.
As the material spirals into the dark star, it emits x-rays. Hence, 
it appears to the onlooker that they are shining brightly in x-
rays.Suddenly, without warning, the pair dims to a fraction of 
its brightness within minutes. This behaviourof shining and 
dimming, called fasting and feasting has puzzled astronomers 
for a decade now.
This puzzle has now been partly resolved by means of a break-
through. There were several competing theories as to why the 

SPACE
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fasting and feasting behaviour happens. One is that the large 
star gives out a clumpy wind, and when this wind hits the dense 
star, it would glow.The other theory is that the dense star has 
a high magnetic field and this served as a barrier that would 
dam the wind until the pressure built up and broke the dam 
and the matter carried by the wind would suddenly fall into the 
compact star, causing a glow.Since the key to the puzzle was to 
measure the neutron star’s magnetic field, the magnetic field of 
the dark companion was observed and also actually measured. 
The binary star was observed using a space x-ray telescope 
known as NuStar, a NASA space mission. It is the first x-ray 
space telescope that can focus on very high energy x-rays.
NuSTAR is used to study the most extreme environments in the 
universe, which emit x-rays.The x-rays that NuSTAR is sensi-
tive to are similar to the x-rays used in hospitals for diagnoses. 
Astronomers call them Hard x-rays. The actual star-pair they 
observed, IGR J17544-2619, is an example of such an SGXT. 
It is a binary located about 12,000 light years away from the 
earth. It contains a supergiant star, about 25 times as massive 
as our Sun, and a compressed dead partner, about twice as mas-
sive as the Sun but compressed to a diameter of just about 30 
km. the stars orbit around each other in 4.9 days.
The binary shines in x-rays and over a period of months can 
sporadically become bright or faint. The brightest known state 
was about one lakh times brighter than the dim state.The dis-
covery of the mechanism of fasting and feasting process is the 
breakthrough that many were looking forward to and has given 
important inputs for further theoretical understanding of these 
binaries. This allows the researchers to better understand how 
massive stars form, to study how binaries evolve and to cal-
culate details of supernova explosions, where a neutron star is 
born in the death of a massive star.

Mystery source of radio waves detected  
Scientists have detected a short sharp flash of radio waves from 
a mysterious source up to 5.5 billion light years away from the 
earth which was detected at Parkes radio telescope in Australia. 

The best shot yet of icy dwarf planet Ceres  
Ceres is a dwarf planet that resides somewhere between Mars 
and Jupiter. It was initially considered as an asteroid and was 
then promoted to be a dwarf planet in 2006. Originally it was 
also classified as a true planet in 1800s.
NASA’s Dawn spacecraft has sent back a picture of Ceres tak-
en from a distance of 237,000 km using a framing camera. The 
image although fairly blurry is 30 per cent higher in resolution 
than those taken by NASA’s Hubble Space Telescope 10 years 
ago from 241 million kilometres away. The images will be 
more clear as the spacecraft moves closer to Ceres.Dawn will 

enter into Ceres’ orbit on March 6 to capture detailed images 
and measure variations in reflected light to get insights into the 
planet’s surface composition.
At 950 km diameter Ceres is the smallest known dwarf plan-
et, but the largest object in the asteroid belt between Mars 
and Jupiter. Last year, astronomers who studied data from 
ESA’sHerschel Space Observatory reported plumes of vapour 
emerging from Ceres’ surface which suggested that it contained 
regions rich in water ice. Dawn will be the first spacecraft to 
visit any dwarf planet

Swarm of microprobes to head for Jupiter  
A swarm of tiny probes each with a different sensor could be 
fired into the clouds of Jupiter to grab data and transmit 20 
megabits of it over 15 minutes before burning up in the planet’s 
atmosphere. 

Citizen scientists find missing link in star 
formation  
participants of the Milky Way project have identified new struc-
tures which can be a stage in the formation of stars byscanning 
through a huge number of photographs sent down to earth by 
NASA’s Spitzer space telescope, the participants noticed “yel-
low balls” that had been previously unnoticed. These are some 
rounded yellow-coloured structures seen in the photographs. 
These are not exactly yellow but appear to be in the infrared 
colour-coded images. 

In the Milky Way Project, the images were scanned that Spitzer 
took of the thick plane of our galaxy, where newborn stars are 
igniting in swathes of dust.
The infrared wavelengths detected by Spitzer have been as-
signed visible colours which we can see with our eyes.
In addition to the yellow balls, there are many green bubbles 
with red centres, populating a landscape of swirling gas and 
dust. These bubbles are the result of massive newborn stars 
blowing out cavities in their surroundings.
The green bubble rims are made largely of organic molecules 
called polycyclic aromatic hydrocarbons (PAHs), cleared away 
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by blasts of radiation and winds from the central star.
Dust warmed by the star appears red in the centre of the bub-
bles.

Spaceflight ages the immune system rapidly  
Scientists are working to determine the long-term effects of liv-
ing in low or no-gravity. New research shows that spaceflight 
may be linked to accelerated aging of the immune system.

No Big Bang, the universe was there all 
along: studies  

A theory challengingthe theory of Big bang says that there was 
no Big Bang and the universe existed all along, without begin-
ning or end.
Moreover, the theory also attempts to give an explanation of 
two struggling phenomenon i.e. Dark Matter and Dark. It is 

widely believed that the universe originated some 13.8 billion 
years ago and the bursting forth of this monstrous entity from a 
single point is termed the Big Bang.
The Big Bang appears as a singular point (Hawking-Penrose 
singularity) in the mathematical equations that define general 
theory of relativity. The laws of physics break down at this 
point and nothing can be known about what happened before 
this. In other words, it marks the point of birth of the universe.
Now, three scientists have come up with an alternative theory. 
In their theory, the universe may have existed all along, per-
haps with no “beginning” as dramatic as a Big Bang.
Saurya Das, professor of physics at University of Lethbridge, 
Alberta, Canada, was fascinated by the Raychaudhuri equation 
(RE), which is an important step in deriving the Hawking-Pen-
rose singularity theorems. The equation is attributed to Amal 
K Raychaudhuri who used to teach at Presidency College, 
Kolkata. When it is treated in a classical formalism, the equa-
tion leads to the singularity. But the singularity vanishes when 
the particles are treated as quantum particles and the fields are 
treated as classical. This leads to a solution which is the ever-
lasting universe which was not born in a Big Bang. 
This is unlike the steady state theory, according to which mat-

ter is constantly being generated to keep the universe steady.
In the case of Dark Matter it has been shown that it arises nat-
urally. They have also showed that in the quantum corrected 
Raychaudhuri equation, one set of corrections can be interpret-
ed as giving rise to Dark Matter, while the other term was in-
strumental in preventing the Big Bang-like scenario and giving 
infinite life to the universe.
The explanation for Dark Energy comes from the term that pre-
vents the Big Bang-like scenario.
It must be mentioned that there are a few other approaches that 
have argued that there was no Big Bang.

Fixed nitrogen: Mars was once habitable  
The Mars rover Curiosity has for the first time found evidence 
of indigenous nitrogen in the form of nitrate in aeolian deposits 
and in two mudstone deposits on the red planet. This discovery 
has great implications for habitability and, specifically for the 
potential evolution of a nitrogen cycle at some point in Martian 
history.
At first, Curiosity found indirect evidence of water that was 
once present on Mars, and then found true indicators of water 
that existed as rivers and lakes. The evidences unequivocally 
showed the presence of fresh water that was neither acidic nor 
salty.
In December last year, Curiosity detected wafts of methane in 
the Martian air. On Earth, methane is largely produced by liv-
ing organisms. The detections indicated that the gas is present 
at about 1 part per billion in the Martian atmosphere, or 4,000 
times less than in Earth’s.
The detection of nitrate in aeolian samples and two mudstone 
samples drilled from a relict lakebed suggests “widespread at-
mospheric deposition” of nitrogen gas.
The detection of nitrate in samples of different kinds (aeolian 
deposits and mudstone) is quite likely due to nitrogen fixation 
to nitrate as a result of thermal shock either from impact or 
volcanic plume lightning. Immaterial of the route in which the 
nitrogen fixation had taken place, the very presence of fixed 
nitrogen would have facilitated the development of primitive 
nitrogen cycle on the Martian surface. In turn, this would have 
provided a biochemically accessible source of nitrogen.
Much like water, nitrogen is essential for life. After all, it forms 
the building blocks of larger molecules like DNA, RNA and 
protein. But nitrogen has to be fixed for it to take part in chemi-
cal reactions essential for creation of life. Both on Earth and 
Mars, atmospheric nitrogen is in the form of nitrogen gas (N2) 
where two nitrogen atoms combine and do not easily react with 
other molecules.
Earlier studies have found nitrogen gas to constitute around 2 
per cent of the Martian atmosphere.
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Curiosity detected the bulk of nitrogen in the form of nitric 
oxide. According to the scientists, the nitric oxide quite likely 
indicates a mineralogical sink for atmospheric nitrogen gas be-
fore being fixed as nitrate (NO3). The estimated abundance of 
nitrates in the aeolian sample is about 110-300 ppm and vary in 
the two mudstone samples — 70-260 ppm and 330-1,100 ppm.
Nitrogen has to be fixed to become biochemically available. 
On Earth, certain organisms carry out this process of fixing at-
mospheric nitrogen. On Mars, lightning and/or thermal shock 
would have played a role.
The scientists state that the presence of fixed nitrate suggests 
that the first half of the Martian cycle was established at some 
point. But in the absence of near-surface life in Mars after some 
3.5 billion years ago, the cycle of releasing the fixed nitrogen 
to atmosphere did not take place. As a result, the fixed nitrogen 
accumulated as nitrate in the rocks. On Earth, nitrogen returns 
to the atmosphere by de-nitrification via biological activity.
In the Atacama Desert, organisms have little role to play in 
nitrogen fixation; the fixation takes place through an abiotic 
process. Since the hyperarid climate is not quite conducive for 
biological activity, the nitrogen fixed as nitrates is not lost to 
the atmosphere through the de-nitrification process.

TIFR: star sound discovered?  
An experimental work by a team of researchers at the Mum-
bai-based Tata Institute of Fundamental Research (TIFR) may 
have led to the discovery of the sound of stars.
In a table-top experiment, scientists at TIFR were able to pro-
duce a very hot (millions of Kelvin), solid density plasma, 
much like that found in stars. A femtosecond laser of very high 
intensity was used to produce the star-like object.
researchers were able to produce the star-like object for hun-
dreds of picoseconds (10-12)to nanoseconds (10-9) using the 
laser.
The sound was inferred by using a very simple technique called 
the pump-probe. The pump is the main laser that produces the 
star-like object and the probe, which is a tiny part of the laser 
itself, helps in studying the evolution of the object.
the intensity and spectrum of the reflected probe were meas-
ured and very high frequency sound being was found to begen-
erated in the hot, dense object. It was a chance discovery. The 
frequency of the sound is way beyond 20,000 Hertz, which is 
beyond the outer limit of human hearing, and hence cannot be 
heard.
The sound is produced by hydrodynamic flows of differen-
tial velocities down a density gradient in the plasma. In other 
words, the plasma flowed from a region of high density to re-
gions of low density. Hydrodynamic instability is caused when 

the rapidly moving plasma encounters a stagnant flow in the 
plasma corona.
When this happens, a localised buildup of pressure results and 
this moves further upstream. Plasma piled up at the interface 
between the high and low density regions generates a series of 
pressure pulses: a sound wave.
This behaviour can occur only at very early stages, when the 
system is dominated by its initial state. The picosecond-scale 
observations helped the team to detect the high frequency os-
cillations.
One of the few locations in nature where we believe this effect 
would occur is at the surface of stars. When they are accumu-
lating new material, stars could generate sound in a very simi-
lar manner to that which we observed in the laboratory — so 
the stars might be singing — but, since sound cannot propagate 
through the vacuum of space, none can hear them.

Reaching Pluto  
NASA’s New Horizons spacecraft will reach Pluto as soon as 
Rosetta finally reaches a comet in August 2014 after travelling 
for ten years and covering a distance of 6.4 billion km, in July 

2015. The New Horizons’ closest approach to Pluto will oc-
cur on July 14. By then the craft will have travelled 5 billion 
km after it was launched in January 2006.At present NASA’s 
Dawn probe is analyzing a protoplanet Ceres which is the most 
massive body in the asteroid belt between Mars and Jupiter.it 
is believed by the scientists that water in ice form is present at 
the surface of Ceres.
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What will be the India-based Neutrino Ob-
servatory’s impact?  
In a landmark move, the Government of India’s Union Cabi-
net recently approved the India-based Neutrino Observatory 
(INO) project. This decision will cause India to step into big 
fundamental science which came just after the approval of the 
30-metre telescope which is going to be located in Hawaii. In-
dia was the world leader in 1965in the field of neutrino science. 
INO is expected to revive the lost advantage which came to a 
halt with the closing of Kolar Gold Fields which was the site of 
the experiments in the mid-1990s. 

The observations of neutrino oscillations which is a phenome-
non of transfer of neutrino from one form to another concluded 
that the three types of neutrinos possess mass which were ini-
tially considered to be massless will be studied by INO using 
magnetised iron calorimeter (ICAL). The ICAL is a massive 
detector which will be made of 50,000 tonnes of iron. The pro-
ject will be established in the Bodi West Hills which is about 
100 km from Madurai, Tamil Nadu.
The need for such a massive detector is because of the weak 
interactions of neutrinos with the sorroundings. These weak 
interactions makes it almost impossible to detect them. So, in 
order to have a proper study without any disturbances from the 
sorroundings at least 1 km of earth to block out other radia-
tion and particles, such as muons from cosmic rays are to be 
banned. The scientists are going to construct a dep tunnel at a 
depth of 1300 metres below the crust having dimensions of 2 
km by 7.5 m by 7.5 m. this tunnel will lead to a chamber where 
the detector will be located.
This is exactly like making a 2-inch hole to insert a pipe through 
a 10-foot-high wall. It will not affect the stability of the hill. 
About the ecological impact of the construction process, there 

will be hardly any disturbance after the construction period. 
Controlled blasting of the rock will last a few seconds, twice a 
day. At a few hundred metres from the site, this will produce a 
ground vibration less than 1 mm per sec.

Large Hadron Collider
The Large Hadron Collider which was shut down two years 
ago has been announced to be rebooted. The LHC will be able 
to smash particles at 13 trillion electronvolts. The extra power 
will allow scientists to find the phenomena that “fill the gaps” 
in the standard model of particle physics.

ATOMIC ENERGY
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Oceans get only 20 % water from rivers 
Rivers might constitute as little as 20 per cent of the water 
that flows yearly into the Atlantic and Indo-Pacific Oceans 
from the continents. The rest flows through a ‘subterranean 
estuary.’

Coastal zones: focus of multi-disciplinary 
studies
The National Centre for Sustainable Coastal Management 
(NCSCM), at Anna University is developing a huge database 
for which the Ministry of Environment, Forests and Climate 
Change sanctioned Rs.180 crore to map coastal resources, 
including offshore wind resources to identify things like sites 
for offshore wind energy. The scientists are also identifying 
particularly sensitive coastal ecosystems such as Chilika Lake 
in Orissa.
Building onland ocean interactions in the coastal zone 
(LOICZ) project’s war against coastal degradation is the Fu-
ture Earth-Coasts, a new global initiative that seeks to enable 
the scientific community to build knowledge through collabo-
rative processes to better understand and address the profound 
and urgent changes occurring in vulnerable coastal zones.

Symbiont accumulation key to coral bleach-
ing 
Under prolonged thermal stress, the accumulation of damaged 
cells of the symbiontZoonthallae in corals may exceed its 
expulsion rates and cause bleaching.

Embankments are sinking Bangladesh’s 
islands
Bangladesh’s estuarine islands are sinking, and ironically, this 
could owe to embankments built to protect them from tidal 
erosion. Some islands have sunk by as much as 1.5 metres in 
the last 50 years.
The over 50 large islands in southwest Bangladesh, once for-
ested but now primarily rice growing, were embanked in the 
1960s and 1970s to protect them against tidal and storm-surge 
inundation. But these earthen embankments, while buffering 
them against floods, have also prevented the deposition of 
sediment that helps maintain an elevation in this area. 
The loss of elevation was felt most significantly during the 
2009 cyclone Alia when large areas of land were left inun-
dated for upto two years. Despite sustained human suffering 
during this time, the newly reconnected landscape received 
tens of centimetres of tidally deposited sediment, equivalent 
to decades’ worth of normal sedimentation.   Deforestation 
and a regionally increased tidal range have contributed to the 
phenomenon. Interestingly, while these islands in the Ganges–
Brahmaputra river delta are fast submerging, putting millions 
of inhabitants at risk of flooding, the neighbouringSundarbans 
mangroves are stable from their natural shield of vegetation.  
Researchers used GPS and a theodolite survey of land eleva-
tions at an island called Polder-32 in southwest Bangladesh 
and compared it with the Sundarbans. They found that the 
mean elevation of Polder-32 is 1.15 metres lower than Sunda-
rbans.
The study therefore implicates “direct human modification 
of the environment” and not global sea-level rise as the most 
important agent of change in the western Ganges Brahmapu-
tra tidal delta plain.The striking contrast between the tidal in-
undation patterns of these landscapes highlights the impact of 
sediment starvation and the historical loss of elevation, which 
has severely exacerbated the effects of tidal inundation.
However it is possible to recover some of the lost ground. 
Controlled breaching of embankments can restore elevation 
and relieve environmental problems. The silver lining for 
Bangladesh and the delta system remains the one billion tons 
of river sediment that may be effectively dispersed onto the 
landscape to alleviate elevation deficits. On the basis of ob-
servations, a feasible management strategy from the physical-
science perspective may be to systematically breach embank-
ment sections to facilitate sediment delivery and elevation 
recovery.

Testing for pesticide residue in vegetables
Vegetables cultivated in Kerala have been found safe for 

ENVIRONMENT 
AND ECOLOGY
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consumption according to the latest test reports from Pesticide 
residue testing laboratory at Vellayani under Kerala agricul-
tural University (KAU).
The reports based on tests conducted on samples collected 
from farmers’ fields in various districts during the first half of 
2014 says 99 per cent of the vegetables cultivated by Kerala 
farmers are safe to eat as they do not contain any hazardous 
chemicals.
The only exception was some of the vegetables produced in 
some areas of Thiruvananthapuaram District as some samples 
of amaranthus, chilli, bittergourd, snakegourd and cowpea 
contained pesticide residues above permitted levels.
Notably, the vegetable samples collected from Kasargod 
and Idukki, the districts once under the scanner for alleged 
indiscreet use of chemicals, have been found to contain no 
pesticide residues at all. The main pesticides found in these 
vegetable samples were chloreperifos and cunalfos.
After the testing process and analysis of results farmers were 
advised to avoid indiscreet use of pesticides and insecticides 
and stick to scientific practices for effective pest and disease 
management.

First nuclear bomb set off the Anthropocene  
When, precisely, did the 12,000-year-old, Holocene epoch 
transition into the Anthropocene, an epoch of catastrophic 
human-led change that threatens Earth’s future?
Anthropocene could be pinned down to a precise moment on 
16, July 1945, the day the world’s first nuclear bomb exploded 
in Alamogordo, New Mexico.
The atomic bomb represents an instantaneous shift into anoth-
er geological epoch, much the way the Cretaceous-Paleogene 
boundary is placed at the moment a meteorite impacted the 
Yucatan Peninsula also triggering, among other changes along 
with the extinction of dinosaurs 66 million years ago.
The Alamogordo explosion, followed soon by the Hiroshima 
and Nagasaki bombs in August 1945 and other bombs deto-
nated at the average rate of one every 9.6 days until 1988 pro-
duced markers across the globe in the form of radionuclides, 
found in all continents and in polar ice on both poles. 
Physical and chemical markers especially in deposits in 
rock strata and their fossil contents are vital tools in defining 
epochal boundaries as they signal substantial changes in the 
Earth system.
The Alamogordo explosion also signalled the beginning of the 
“Great Acceleration,” the phase of massive economic growth 
and environmental changes post World War II, also associated 
widely with the beginning of the Anthropocene.
An unprecedented global shift has also been reported that the 
mid-20thcentury Great Acceleration spurred. Global average 

surface temperature increased by nearly 0.9°C, atmospheric 
concentrations of the three greenhouse gasescarbon dioxide, 
nitrous oxide and methane  reached levels well above the 
maximum observed at any time during the preceding Holo-
cene and biodiversity loss may be approaching mass extinc-
tion rates.
The first atomic bomb provided a unique signal of the initia-
tion of the Great Acceleration with the release of radioactive 
isotopes that spread worldwide and entered the sedimentary 
record. In this phase, the Earth crossed four out of nine “plan-
etary boundaries”: climate change, loss of biosphere integrity, 
land-system change, altered biogeochemical cycles (phospho-
rus and nitrogen).
These transgressions mean that the risk of destabilizing the 
global environment is increasing with obvious risks for hu-
man well-being.Latest technologies are required to de-couple 
economic growth from environmental impact. And various 
issues are needed to be solved. These include global equity 
issues, stabilising or reducing consumption in the wealthy 
countries to allow further development elsewhere to bring 
people out of poverty.

Why tectonic plates move suddenly  
The mastery of abrupt shifting of tectonic plates has been 
solved. The two main causes that have been found are thick 
crustal plugs and weakened mineral grains. These effects, 
acting together, may explain a range of relatively speedy (mil-
lion years or longer) moves among tectonic plates around the 
world. 

Scrolls scorched by Vesuvius may be read 
again  

The 21st Century technology may enables precious scrolls 
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blackened by the eruption of the Vesuvius volcano in AD 79 
become readable again

Volcanic eruption creates new island  
A volcanic eruption in Tonga has created a new island al-
though it could soon disappear.

Mining brought pollution 240 years before 
industrial revolution  
Frozen beneath layers of mountain ice in Peru, scientists have 
found toxic trace metals that point to sources of pollution 240 
years before the industrial revolution.
Researchers who studied ice core records from the high-
altitude Quelccaya ice cap (in Peru) found dsvarchives of 
preindustrial trace elements, which they have traced back to 
16thcentury colonial silver-mining operations in Potosí (now 
Bolivia). Quelccaya is one of the few sites on Earth where 
pre-industrial pollution of air caused by human activity can be 
studied today.
Around 1540, the Spanish Empire forced Incas to work on 
extracting silver in Potosí’s mountaintop mines, the main 
source of silver at the time. The pollution from the mining and 
smelting activities was carried by the wind 500 miles north-
west into Peru where it settled on the Quelccaya ice cap.
Spanish Conquistadors, who were mainly interested in silver, 
saw a technological breakthrough in 1572 with a mercury 
amalgamation process, which triggered an unprecedented 
mining boom across the Andes. The Incas, who also knew 
how to refine silver, used a wind-drafted furnace made of clay 
(huyara).
A mass spectrometer was used to identify chemicals which 
include arsenic, chromium and lead accumulated in the ice, 
starting from 800 AD. After the demise of the Inca Empire 
(A.D. 1532), the concentrations and trace elements increased, 
they found.
Unlike in the case of other continents, trace element deposi-
tion arising from human activity in the 20 Century started 
later in South America. However, the deposition was several 
times higher than during the Colonial period.
The deposition during the Colonical period, in turn, was 
several times higher than during the Inca Empire when natural 
fluxes for the region dominated.

Managing sugary ergot in sorghum  
Ergot, usually known as sugary disease is widespread in India. 
Individual grains are infected and in some years grain forma-
tion is reduced to a large extent.
In South India the disease is prevalent from October to Janu-
ary in the crop maturing stage during cold weather. Some-

times it is observed in the summer crop also. Ergot infection 
is conspicuous from blossoming of the cereals to maturity of 
the plants.
Symptom
• first evident in the conidial honeydew stage of the 
pathogen when masses of conidia are exuded in sugary sus-
pension on the inflorescence.
• The exudation accumulates in droplets or adheres to 
the surface of the floral structure.
• Insects feed on this nectar-like mass and their pres-
ence is conspicuous around the infected spikelet. Soon the in-
fected ovaries are transformed into black, horn like structures.
• Humid weather or rains at the heading time are fa-
vourable for infection. Late sown crops are infected to a large 
extent.
Commercial grain sorghum hybrids will likely have a neg-
ligible incidence of ergot during normal growing seasons, 
because their high self-fertility results in rapid pollination, 
greatly reducing the risk of infection Management
The seeds can be partially cleaned by immersion in 20 per 
cent solution of common salt.
The seeds float on the surface and can be manually removed.
Adjustment of sowing time may sometimes helpful in manag-
ing the disease.There is no effective method of controlling 
sugary disease, though fungicides like ziram, captan or Propi-
conazole 0.2 per cent foliar spray at the stage of just before 
earhead emergence and repeated 2-3 times at 5-7 days interval 
can help.

Parasitic wasp’s novel weapon  
A parasitic wasp employs a biological weapon, a virus to 
paralyse a beetle, turning the creature into a bodyguard for its 
larva.
Parasites are known to manipulate the behaviour of their hosts 
in a fashion that benefits themselves. Rats infected with the 
single-celled parasite, Toxoplasma gondii, for instance, stop 
fleeing from the smell of cats and thereby readily fall prey to 
them. That allows the parasite, which can sexually reproduce 
only in alimentary tract of cats, to complete its lifecycle.
In the case of the parasitic wasp, Dinocampuscoccinellae , 
a female wasp will attack a ladybeetle, stinging it and then 
laying an egg inside its abdomen. The developing larva feeds 
off its unfortunate host’s tissues and, after nearly three weeks, 
proceeds to squeeze its way out of the latter’s body.
The beetle’s travails do not end there. The wasp larva then 
spins a cocoon between the beetle’s legs. While the larva un-
dergoes further development inside the cocoon, the beetle be-
comes partially paralysed, unable to move about properly and 
with its legs twitching occasionally. By remaining perched on 
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top of the cocoon, it acts as a bodyguard, its body protecting 
the larva from predators.
After about a week, an adult wasp emerges from the cocoon 
and flies away. Some beetles survive this traumatic experience 
and gradually recover.
Was it some sort of venom secreted by the larva that paralysed 
the beetle?
In the course of investigations to understand the phenomenon, 
Nolwenn M. Dheilly, then a postdoctoral researcher at Ecolo-
gieet Evolution des Interactions in Perpignan, France, found 
instead the partial genome sequences of a virus in the head of 
such beetles. He then put together the entire viral genome.
This virus was named‘D. coccinellae paralysis virus’ (DcPV).
When the wasp injects its egg into the beetle, it also intro-
duces the virus into the latter’s body. The beetle’s initial anti-
viral immune response is suppressed, which, according to the 
paper, might be induced by the developing larva or perhaps by 
the virus itself.
By the time the larva is ready to leave the beetle’s body, virus 
levels in the creature’s head and abdomen have shot up. The 
virus was found in profusion in cells in the beetle’s cerebral 
ganglia, its brain.
According to the researchers changes in ladybeetle behaviour 
result from DcPV replication in the nervous tissue. However, 
it was not yet known whether the virus was directly respon-
sible for the paralysis and tremors that the beetles exhibited 
or whether that resulted from the damage produced by an 
antiviral immune response.
In beetles that recover, their immune system returns to normal 
and gets rid of the virus, allowing the nervous system to repair 
itself.

Displacement cuts life expectancy among 
tribal people  
Displacement does more than efface identities and disrupt 
livelihoods, it can reduce life expectancy, finds a DNA study 
of a tribal community relocated from Madhya Pradesh’s Kuno 
Wildlife Sanctuary.
Around 8,000 Sahariya tribal people were moved out of their 
ancestral homes in Kuno in 1998-2002 to make space for 
Asiatic lions brought in from Gujarat. The families suffered 
acute stress as they coped with their radically changed life in 
unfamiliar, semi-urbanized surroundings 10 km away.
To find a possible link between these tumultuous life changes 
and lifespan, scientists studied their subject’s telomere the 
protective caps on either end of a chromosome which are 
known to be associated with aging and disease. Premature 
telomere shortening has for long been used as an indicator of 
psychosocial stress and accelerated human aging.

Researchers studied physical stress i.e. cortisol, psychoso-
matic stress through self-assessments and then conducted high 
resolution studies of telomere length among 24 individuals 
from the relocated Maziran village in the forest core.
They compared the results with identical tests on 22 individu-
als from Behruda village in the sanctuary’s bufferwhere no 
relocation took place but the residents faced certain stressors 
such as benign neglect from the Indian state.
Those in the relocated Maziran, they found, have statisti-
cally significantly shorter telomeres compared with those in 
Behruda. Consistent with expectations, we found significant 
associations between each of our stress measures… and 
telomere length. Telomere shortening has already been associ-
ated with several stress-inducing situations. But most studies 
in these scenarios have been conducted in “Western, educated, 
industrialized and rich” societies, say the authors adding that 
this could, therefore, possibly be the first study to link stress 
to telomere length in a developing country.
Telomere shortening among displaced tribal communities 
shows that these DNA stretches are clearly a pan-cultural 
biomarker of compromised health and aging.
During interactions, parents among the displaced Sahariya 
families expressed deep uncertainty about the future, particu-
larly with respect to the welfare of their children, and wished 
to return to their predisplacement lives.
Sahariyas are among the most marginalised communities, 
steeped in poverty, with high illiteracy rates and are geograph-
ically isolated.

How aerosols affect tropical rainfall  
The inter-tropical convergence zone (ITCZ), a belt of precipi-
tation (caused by northeast and southeast trade winds coming 
together) has been shifting southwards in Central America 
since 1900, when the industrial revolution and associated 
atmospheric pollution began in real earnest.
The reason for this shift, according to the study, is the cooling 
effect of aerosols that were produced in large quantities due to 
industrialisation.
Cooling of the atmosphere results in less rainfall and dry 
conditions while warming leads to evaporation, convection 
and rainfall. The study found that since 1900 there has been a 
steady increase in rainfall in the southern tropics, in contrast 
to a steady decrease in the northern tropics.
The researchers analysed a stalagmite found in a cave in 
Belize (a Central American nation) to construct a record of 
rainfall patterns in the region over the past 450 years. This 
site is near the northernmost extent of the ITCZ, a remarkably 
sensitive location for reconstructing even minor variations in 
ITCZ position. The team measured Carbon-13 isotope levels 
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over this period in the various layers of the stalagmite. Carbon 
isotope serves as a good proxy for rainfall as recorded in the 
stalagmite over the thousands of years of its formation. Sta-
lagmites grow incrementally as drops of water seep through 
the overlying rock.
The growth of the stalagmite is therefore linked to the amount 
of water reaching it, which is in part controlled by rainfall. 
Furthermore, every drop of water reaching the cave has a 
unique chemical signature which is controlled by the prevail-
ing climate, most often temperature and rainfall amount.
This chemical signature is then incorporated into the stalag-
mite layers as it grows. By ‘chemical signature’ in this case, is 

meant oxygen and carbon isotopes. One can see how rainfall 
has changed over the years by measuring the change in Car-
bon-13 isotope value through time.
The stalagmite portions were dated by measuring uranium-
thorium isotope ratios over the past centuries.
A key factor in the method is that uranium is soluble in water 
while the daughter products are non-soluble. This means that 
uranium is present in water which seeps into limestone caves 
and is incorporated into stalagmites but its non-soluble daugh-
ter products (thorium) are not. Daughter isotopes present in 
the sample increase through time as the uranium decays and 
the ratio of the uranium to the thorium is measured to provide 
an age estimate.
The increased aerosol concentration in the northern tropics of 
Central America is assumed to be the likely cause. There have 
been drying events even before 1900, but these coincided with 
northern hemisphere volcanic eruptions which sent aerosols 
into the atmosphere causing cooling and therefore, dry condi-
tions.

Endophytic algae found in Indian Ocean  

A species of algae previously reported to inhabit the seas 
around the British Isles and the East China Sea has now been 
found thriving in the Indian Ocean. The algae belong to a type 
known as endophytic which literary means microscopic in 
size and found living inside macroscopic seaweeds. Belong-

ing to the species, Ulvellaleptochaete, they are believed to 
confer ecological advantage to the host such as disease resist-
ance. The discovery in the Indian Ocean gains significance 
because these algae may very well be an important source of 
anticancer compounds such as Taxol and this discovery may 
contribute in anticancer drug development.Most of the marine 
endophytes produce taxol, although no confirmation exists for 
the Ulvellaleptochaete .
The researchers of Central University of Punjab, Bathin-
dahas analysed the green seaweeds,Cladophoraglomerata 
collected from Calicut, Kerala and red seaweeds, Lauren-
tiaobtusa collected from Mandapam, Tamil Nadu.They were 
able to discover the microscopic endophytic alga within its 
host seaweeds using advanced microscopes. Subsequently, 
researchers extracted and sequenced a small genomic region 
called Internal Transcribed Spacer, which is a routinely used 
DNA barcode for aquatic plants, and compared the sequence 
information with the global DNA sequence database NCBI-
GenBank to confirm the identity of the endophytic algae. 
Further, they reconstructed molecular evolutionary legacy of 
this alga using computational phylogenetics, to reconfirm the 
identity.
Deciphering the code of a particular gene precisely by means 
of sequencing can further be used as a barcode to confirm the 
species identity. Phylogenetics involves the construction of a 
tree for the depiction of evolution. They used DNA sequence 
of endophytic algae and compared it with closely related spe-
cies to arrive at a conclusion on its taxonomic identity.

IISc: Chennai highest per capita emitter of 
greenhouse gases  
At nearly 39 million tonnes of carbon dioxide equivalent, 
Delhi has the highest greenhouse gases footprint in the 
country. Greater Mumbai and Chennai follow Delhi with 23 
million tonnes and 22 million tonnes respectively. Ahmedabad 
accounts for the least (9 million tonnes) GHS footprint among 
the seven Indian cities studied by a team of researchers at 
IISc,
Despite the total GHS footprint being 17 million tonnes lesser 
than Delhi, Chennai has the highest per capita emission of 
carbon dioxide equivalent — 4.79 tonnes. Kolkata follows 
Chennai with 3.29 tonnes of carbon dioxide equivalent. Chen-
nai also emits the highest carbon dioxide equivalent per GDP 
— 2.55 tonnes carbon dioxide equivalent per lakh rupees.
The research has looked into all sources of greenhouse gas 
emissions — transportation, domestic sector, electricity con-
sumption, industry, agriculture and livestock, and solid and 
liquid waste.
A sector-wise analysis revealed that transportation turned out 
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to be biggest source of emission in cities where rail transpor-
tation was either absent or was just being put in place. Of the 
seven cities studied, Delhi turned out to be the highest emitter 
of greenhouse gases from the transportation sector. Vehicles 
in Delhi emitted over 12 million tonnes of greenhouse gases 
during the study period.
But as percentage contribution from all sources in a city, 
transportation in Delhi accounted for 32 per cent of green-
house gases emission. It was 57 per cent in Hyderabad, 43 per 
cent in Greater Bengaluru, and 25 per cent in Ahmedabad.
Lack of appropriate public transport system in these cities 
[Bengaluru and Hyderabad] and haphazard growth due to 
unplanned urbanisation has led to large-scale usage of private 
vehicles.
Contrast this with the three cities — Kolkata, Greater Mumbai 
and Chennai — where rail forms the backbone of transpor-
tation. Based on percentage contribution from all sources, 
transportation accounted for just 13 per cent in Kolkata, 17.4 
per cent in Greater Mumbai and 19.5 per cent in Chennai.
The domestic sector was the next biggest contributor of 
greenhouse gases emissions. Electricity consumption for 
lighting and other household appliances, consumption of fuel 
for cooking were the major sources of domestic emissions. 
Again, Delhi topped the list with 11.6 million tonnes of gases 
emitted, which is 30 per cent of the total emissions from all 
sources in the city.
Chennai comes second with 8.6 million tonnes, which is 39 
per cent of the total emissions by the city. Greater Mumbai 
is less than half with 8.4 million tonnes but 19 per cent of its 
total emissions. Greater Bengaluru and the other two cities 
— Hyderabad and Ahmedabad — account for half and one-
fourth of Chennai’s respectively.
When seen as percentage contribution from all sources in a 
city, the domestic sector emerged as the biggest contributor of 
emissions in all the three cities where rail formed the back-
bone of transportation — Kolkata (43 per cent), Chennai (39 
per cent) and Greater Mumbai (37 per cent).
Electricity for commercial and other services such as street 
lighting and railways, accounts for 15-24 per cent of total 
emissions by cities except in the case of Hyderabad and 
Ahmedabad.
Buildings with glass façade are energy guzzlers. These build-
ings were meant for European countries. If normal buildings 
consume 1,300-1,500 units per person per year, those with 
glass façade consume 14,000-15,000 units per person per 
year.
Chennai figured as the top emitter (4.4 million tonnes) in the 
industrial sector. The emissions come from ammonia pro-
duction for fertilizer industries, and petro products. There is 

“insufficient data” in the case of medium- and small-scale 
industries located within Chennai and other six cities.

Value-addition in production of ethanol 
from macro algae  
As the quest for alternate sources of energy in the face of 
global warming due to fossil-fuel usage gains momentum, the 
focus has turned to macro algae (sea weeds) as a source of 
bio-fuel.
A new study now demonstrates how macro algal bio mass 
from Gelidiellaacerosa and Gracilariadura collected from 
Adri and Veraval on west coast of India respectively and 
Gelidiumpusillum collected from Valinokam on southeast 
coast of India could be used in a bio-refinery process. Besides 
producing a substantial amount of bio-ethanol (fuel), it also 
produces valuable byproducts such as agar, pigments, lipids 
and fertilizer.

A ton of fresh biomass supplies several valuable extracts like 
pigments —R-phycoerythrin (R-PE), R-phycocyanin (R-PC) 
— lipids (1-5 kg), agar or polysaccharide (28-94 kg) and fer-
tilizer (over 3 kilolitres). The cellulose produced, which can 
be as high as 41.9 kg, can yield up to 17 kg of ethanol through 
enzymatic hydrolysis and fermentation.
A highlight of the process is sequential extraction of the 
derivatives leading to full utilisation of the feedstock. The 
process, developed by Dr. C. R. K. Reddy, Chief Scientist, 
Seaweed Biology and Cultivation Group, Discipline of 
Marine Biotechnology and Ecology, Central Salt and Marine 
Chemicals Research Institute, Bhavnagar, Gujarat, and others, 
is published in the journal Green Chemistry .
Biofuel production alone from seaweed resources is not cost 
effective if other components remain unutilized. Till date, the 
seaweed processing technologies allow extraction of one or 
the maximum of two products. The byproducts account for 
only 15-30 per cent of total mass, thus leaving the rest of the 
biomass unutilized.
Keeping this in mind, Dr. Reddy and others for the first time 
developed a biorefinery process enabling recovery of almost 
all primary constituents (water, pigments, lipids, polysaccha-
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rides and cellulose) of biomass.
To meet the bioethanol targets, a vast sea front has to be 
farmed with seaweeds for producing several hundred million 
tons of biomass for feeding biorefineries.
Seaweed farming is manpower intensive and thus creates 
new additional employment and sustainable income sources. 
The large scale farming of macroalgae creates ocean-based 
industry.
It mitigates coastal eutrophication minimising the formation 
of macroalgal blooms and also mitigates the global warm-
ing and climate change effects arising from greenhouse gas 
emissions by burning of fossil fuels, in addition to freeing 
the dependency on terrestrial resources for food, feed, water, 
chemicals and energy.

IISc: Chennai highest per capita emitter of 
greenhouse gases  
At nearly 39 million tonnes of carbon dioxide equivalent, Del-
hi has the highest greenhouse gases footprint in the country. 
Greater Mumbai and Chennai follow Delhi with 23 million 
tonnes and 22 million tonnes respectively. Ahmedabad ac-
counts for the least (9 million tonnes) GHS footprint among 
the seven Indian cities studied by a team of researchers at IISc,
Despite the total GHS footprint being 17 million tonnes lesser 
than Delhi, Chennai has the highest per capita emission of car-
bon dioxide equivalent — 4.79 tonnes. Kolkata follows Chen-
nai with 3.29 tonnes of carbon dioxide equivalent. Chennai 
also emits the highest carbon dioxide equivalent per GDP — 
2.55 tonnes carbon dioxide equivalent per lakh rupees.
The research has looked into all sources of greenhouse gas 
emissions — transportation, domestic sector, electricity con-
sumption, industry, agriculture and livestock, and solid and 
liquid waste.
A sector-wise analysis revealed that transportation turned out 
to be biggest source of emission in cities where rail transporta-
tion was either absent or was just being put in place. Of the 
seven cities studied, Delhi turned out to be the highest emitter 
of greenhouse gases from the transportation sector. Vehicles in 
Delhi emitted over 12 million tonnes of greenhouse gases dur-
ing the study period.
But as percentage contribution from all sources in a city, trans-
portation in Delhi accounted for 32 per cent of greenhouse 
gases emission. It was 57 per cent in Hyderabad, 43 per cent in 
Greater Bengaluru, and 25 per cent in Ahmedabad.
Lack of appropriate public transport system in these cities 
[Bengaluru and Hyderabad] and haphazard growth due to un-
planned urbanisation has led to large-scale usage of private 
vehicles.
Contrast this with the three cities — Kolkata, Greater Mumbai 

and Chennai — where rail forms the backbone of transporta-
tion. Based on percentage contribution from all sources, trans-
portation accounted for just 13 per cent in Kolkata, 17.4 per 
cent in Greater Mumbai and 19.5 per cent in Chennai.
The domestic sector was the next biggest contributor of green-
house gases emissions. Electricity consumption for lighting 
and other household appliances, consumption of fuel for cook-
ing were the major sources of domestic emissions. Again, Delhi 
topped the list with 11.6 million tonnes of gases emitted, which 
is 30 per cent of the total emissions from all sources in the city.
Chennai comes second with 8.6 million tonnes, which is 39 
per cent of the total emissions by the city. Greater Mumbai is 
less than half with 8.4 million tonnes but 19 per cent of its total 
emissions. Greater Bengaluru and the other two cities — Hy-
derabad and Ahmedabad — account for half and one-fourth of 
Chennai’s respectively.
When seen as percentage contribution from all sources in a 
city, the domestic sector emerged as the biggest contributor of 
emissions in all the three cities where rail formed the backbone 
of transportation — Kolkata (43 per cent), Chennai (39 per 
cent) and Greater Mumbai (37 per cent).
Electricity for commercial and other services such as street 
lighting and railways, accounts for 15-24 per cent of total emis-
sions by cities except in the case of Hyderabad and Ahmedabad.
Buildings with glass façade are energy guzzlers. These build-
ings were meant for European countries. If normal buildings 
consume 1,300-1,500 units per person per year, those with 
glass façade consume 14,000-15,000 units per person per year.
Chennai figured as the top emitter (4.4 million tonnes) in the 
industrial sector. The emissions come from ammonia produc-
tion for fertilizer industries, and petro products. There is “in-
sufficient data” in the case of medium- and small-scale indus-
tries located within Chennai and other six cities.
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Mutations make H1N1 virulent, spread eas-
ily  
The 2014 Indian H1N1 strain has undergone important hae-
magglutinin (HA) mutations that make it more easily transmis-
sible and virulent in humans. The result contradicts the claim 
made by the Pune-based National Institute of Virology (NIV) 
that the H1N1 Influenza A strain currently circulating in India 
has not undergone any mutation and is identical to the 2009 
H1N1 pandemic strain.
Three mutations
A set of three amino acid mutations (K166Q, T200A and 
D225N) in the key flu viral protein called haemagglutinin or 
HA has been found in the 2014 Indian H1N1 strain.
While the T200A amino acid change improves the ability of 
the flu virus to bind better to a human lung receptor compared 
to that of the pandemic H1N1 strain, the D225N mutation has 
been linked to increased virulence and severity in those infect-
ed with H1N1. A previous study has shown that strains that 
possess the K166Q mutation are less reactive to 2009 H1N1 
vaccine-elicited antibodies.
Straight genetic analysis would identify these mutations; how-
ever, they need to be put into context. These mutations have 
been shown in some previous studies to play a very important 
role in virus transmissibility, and virulence and severity.
Except for sequencing the HA and neuraminidase (NA), neither 
NIV nor any other Indian institution has till date sequenced the 
whole genome of H1N1 circulating here since last year. Since 
2009, India has sequenced the whole genome of only 21 pan-
demic H1N1 strains (four in 2009, three in 2010, four in 2011, 
six in 2012 and four in 2013).
Even in the case of HA sequences, India has deposited only 
two HA sequences last year and none this year.
That only two HA sequences have been done and the results 
deposited in 2014-15 and no whole genome sequencing has 
been done despite the H1N1 infection spreading to several 
States, not only reflects the “poor surveillance” but also “po-
tentially limits the response to a deadly outbreak.”
The HA and NA sequences will inform researchers on the vac-
cine strain selection and potential for mismatch. The HA se-
quence will also help in knowing the binding potential of the 
virus to human receptors. However, sequencing the entire ge-
nome is important for tracking viral evolution and surveillance. 
Changes in proteins other than HA and NA have been linked to 
transmission, drug resistance and virulence.

Besides mutation, gene reassortment — where certain seg-
ments of the genome of different strains are exchanged — fast 
forwards the evolution of virus strains.

the HA sequences from the 2014 Indian viruses show changes 
at 15 amino acid positions relative to the vaccine H1N1 HA. 
These changes have been at critical antigenic sites recognised 
by the vaccine-elicited neutralising antibodies.
Since 2010, WHO has recommended the same H1N1 pandem-
ic virus strain for vaccine manufacturing across the world.
While there are discussions on updating the strain for H1N1 
vaccine, it is not clear if it will be based on the strain now cir-
culating in India.

‘Obesity is a chronic, treatment-resistant 
disease’  
Obesity should be recognised as a chronic and an often treat-
ment-resistant disease with both biological and behavioural 
causes and the only way to fight obesity is by regarding it as a 
disease that cannot be cured with frontline methods.

The reasons why a majority of obese people struggle to shed 
weight in the first place and then maintain their weight once 
they have lost it is because bodyweight seems to be biological-
ly stamped in and defended. Such is the tenacity of the biologi-
cal adaptations that they persist indefinitely even after an obese 
person manages to shed weight through lifestyle changes.
These biological adaptations are seen only in obese persons. 
Even in them, the adaptations do not become imprinted until 
such time a person continues to remain obese for a certain pe-
riod of time.
These adaptations (such as, increased adipose cellularity) ap-
pear to occur only once someone has had obesity for an ex-
tended period of time before that weight becomes biologically 
stamped in.  That amount of time will vary greatly between 
individuals, but may be as little as six months to one year.
But once established, the biological adaptations have an insidi-
ous way of inducing increased calorie consumption and stor-
age of fat to protect an individual’s highest sustained weight. 

BIOTECHNOLOGY
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And when an obese person loses weight, the biological adapta-
tions kick in and become stronger to regain the lost weight. The 
larger the gap between highest sustained lifetime weight and 
current weight, the stronger the biological pressure to regain 
the lost weight.
Worse, even if an obese person manages to shed weight and 
remain trim, the obesity is said to be in a state of remission, and 
these people are biologically different from others of the same 
age and who have never been obese in the first place.
Someone who formerly had obesity but was able to re-attain a 
healthy body weight by dieting will have to eat 200-300 fewer 
calories or burn that many more calories than someone who is 
the same age, sex and weight but never was obese.  There are 
other potentially permanent changes in adipose cellularity and 
neural responsivity as well.
The only silver lining for the obese people is that 5-10 per cent 
weight-loss is sufficient to improve some of the medical bio-
markers like blood pressure, insulin sensitivity that are associ-
ated with body weight and obesity.
Though anti-obesity drugs have been found to be effective, the 
long-term (over two years) risk-benefit ratio of these drugs is 
not known. Surgical interventions, when appropriate, are cur-
rently the only known way to produce significant weight-loss 
out very long-term (> 20 years) in severely obese people.
Of the all the surgical interventions, the gastric bypass surgery 
(Roux-en-X) is believed to produce healthy changes in appe-
tite-related hormone profiles in severely obese people.
This underlines the need for overweight people to shed weight 
and never progress to an obese state.

Double-action drugs: one key opens two 
locks  
In the history of medicine, the hunt for drugs has been an em-
pirical one. Substances from plant, marine and even animal 
sources have been tried and, over the years, several useful sub-
stances have emerged as medications against chosen illnesses 
as well as for specific medical conditions. More often than not, 
many of these are general-purpose ones used as tonics, such 
as gingko biloba or green tea in the Orient, Ashwagandhain 
Indian Ayurveda, or ZindaTilismat in the Unani system. But in 
some ones such as the cinchona bark against malaria, or leaves 
from the periwinkle plant, used in traditional medicines against 
cancer, the ‘active’ principles have been confirmed by modern 
organic chemistry to contain quinine, and vincristine respec-
tively. Yet all these attempts have been empirical, trial and er-
ror methods that have taken centuries to grow.
With advances in chemistry, it has become possible to separate 
individual molecules from such mixtures and synthesise them 
in pure form in the laboratory — a branch that bears the name 

natural products chemistry, an area that has been a fertile and 
focused field in India since the 1950s.
At the same time, advances in the medical sciences, particu-
larly in the field of pathology, have led us to focus on the or-
gan, tissue and cells which are affected and malfunction. And 
advances in biology have allowed us to get an idea of what 
has gone wrong at the molecular or cellular level during the 
malfunction, thus leading to the era of cellular and molecular 
medicine.
For example, the disorder diabetes is caused by abnormally 
high levels of sugar in the body. While sugar is essential since 
it is the fuel for the maintenance and growth of cells and tissue, 
excess levels of it go to “choke” the metabolism by modify-
ing the chemical structure (and therefore the function) of sev-
eral proteins’ molecules. One example is the chemical reaction 
between sugar and the oxygen-transport protein, haemoglo-
bin. This reaction modifies the structure of haemoglobin in a 
manner that its ability to carry and transport oxygen to cells 
is affected. Once this choking action had been understood, re-
searchers have developed drug molecules (such as metformin) 
that level down the production of sugar in the liver to accept-
able limits.
Note that the drug that the researcher ‘designs’ should fit the 
relevant molecules/cell component specifically like a glove on 
hand or a key on a lock. That way, the specific step(s) are af-
fected without disturbing other components in the cellular ma-
chinery in any manner, so that there are no side effects.
It happens occasionally that the “side effects” may not only 
be harmless, but may prove helpful elsewhere in the body for 
some other malfunction, purely by happenstance. Aspirin is 
one such double-action drug. Introduced first as a pain-reliever, 
it has also been found to help dissolve clotting of blood. Its an-
algesic action is on the nervous system while its clot-dissolving 
action is through its action on platelet cells in blood. Aspirin is 
thus a master key that appears to open more than one lock. And 
it is not just a single example — there are others.
The molecule termed ELQ 300 is an antimalarial, which acts 
against the malaria parasite both in the liver stage and when the 
parasite has already entered the bloodstream as well, making it 
a double-action drug. Likewise the peptide M5 promises to be 
effective against TB and malaria.
A recent double-positive drug retiganine, used to control con-
vulsion in epilepsy patients, acts also as an effective drug to 
reduce acute stroke in mice. The group finds that mice affected 
by stroke, when treated with this anti-epilepsy drug, showed no 
difficulty in movement, balance and coordination.
Why did the group even try retigabine? We thought if we could 
stop the neurons from firing, stopping their electrical activity, 
we could conserve their resources until the time their blood 
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supply was restored. This proved to be the case. It is treating 
the first step in the sequence and stopping the more damaging 
secondary effects. These agents (like retigabine) directly affect 
the nerve cells themselves.
With increasing knowledge gained about the detailed shape 
and architecture of proteins and other biopolymer molecules in 
the cell (the ‘locks”), and their computer-based modelling on 
one hand, and the electrophysiological steps on the other, the 
field of ‘in silico” or computer-projection and representation of 
the cellular players has become possible. This allows us to look 
for drug molecules (the keys) that fit in like Lego pieces — the 
possibility of finding more than one “ lock” increases and the 
number of double action drugs’ promises ( even triple-action 
ones) will be on the rise. The ‘ vaidya ’ or medicine man has 
now become the computer-savvy drug designer.
The old trial and error is modernised into “high throughput 
screening” of hundreds of molecules, and the time for ‘bingo’ 
here is in days rather than years. But the principle is quite the 
same.

Gendered approach to sterilisation  
In just less than a month after the Centre announced an ‘En-
hanced Compensation Scheme’ for sterilisation services in 
11 States having high Total Fertility Rates (TFR), more than 
13 women lost their lives following botched up surgeries in a 
medical camp in Bilaspur district of Chhattisgarh.

There seemed no apparent urgency to organize the sterilisation 
camp other than to meet the ‘targets’ set by the State govern-
ment and the enhanced compensation, perhaps, was an incen-
tive for the young women. But just that in India sterilisation, 
somehow, is understood as a permanent method of contracep-
tion only for women — safe and simple.
Official statistics suggest that the governments — both at the 
Centre and States — promote female sterilisation dispropor-
tionately. Of the total sterilisations performed in 2012-13, as 
many as 97.4 per cent were tubectomy procedures. Similarly, 
an analysis by non-governmental organization suggests that in 
2013-14, India spent 85 per cent of its family planning expend-

iture on sterilisation, the beneficiaries of which were mostly 
women.
On October 20 this year, the Ministry of Health and Family 
Welfare decided to enhance compensation for sterilisations for 
11 States which were one of the main interventions under the 
Reproductive Maternal Neonatal Child Health plus Adolescent 
(RMNCH+A) programme launched to meet the millennium 
development goals. It also added a new component of Post Par-
tumSterilisation (PPS) — done soon after delivery or within 7 
days — to the package for which an extra amount of Rs.3,000 
would be given, of which the woman would get Rs 2,200. This 
was in addition to the hiked compensation of Rs.1,400 from 
the earlier Rs.600, but restricted for women who came to the 
public facility for delivery. For vasectomy, the compensation 
has been hiked from Rs.1,100 to Rs.2,000.
These States are Uttar Pradesh, Bihar, Madhya Pradesh, Ra-
jasthan, Chhattisgarh, Jharkhand, Uttarakhand, Odisha, As-
sam, Haryana and Gujarat.
It is wrong to describe the money as an incentive. It is just 
a compensation for the loss of wage which was hiked in the 
wake of high cost of living, increasing cost of transportation 
(from village to the nearest health facility) and prevailing high 
wage compensation for the days requiring recuperation. Post 
PartumSterilisation was difficult and almost impossibleto, oth-
erwise, get women back to the health centre but said no one 
would be coerced into opting for the permanent method.
This gendered approach takes full advantage of women’s lack 
of sexual and reproductive autonomy.
In Post-Partum IUCD insertions, consent of the rural women 
is not even taken. In the case of PPS, there would be health 
implications as well, she said while pointing out that decisions 
regarding childbearing should be left to the woman.
An analysis done by the Population Council of India, Fam-
ily Planning Association of India, ParivarSewaSansthan, and 
Common Health in a report on ‘Robbed of Choice and Dig-
nity: Indian Women Dead after Mass Sterilisation’ suggests 
that in 2013-14, India spent 85 per cent of its family planning 
expenditure on sterilisation. In 2013-14, India spent Rs.396.97 
crore on female sterilisation with the procedure being per-
formed on over 39 lakh women. A chunk of this money — 
Rs.324.49 crore — was spent on incentives and compensation, 
and Rs.14.42 crore on the camps themselves. The amount spent 
as compensation was two-and-half times the untied grants 
given to Primary Health Centres for infrastructure strengthen-
ing. Less than 1.5 per cent of the annual expenditure on family 
planning went towards spacing methods and the remaining 1.5 
per cent was spent on equipment, transport, IEC activities and 
staff expenses, it said.
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Focus on sterilisation
Sterilisation, particularly tubectomy, has been vigorously pro-
moted and pushed by the state through centrally- decided tar-
gets and on a mass scale through a camp approach, largely dis-
regarding other currently available methods such as condoms, 
oral pills, IUDs.
Sterilisation constitutes 75 per cent of India’s total contracep-
tive use, which is the highest anywhere in the world. From the 
mid-1980s, the numbers of tubectomies have risen steeply and 
on average 4.5 million surgeries are performed each year.

Scientists find promising new antibiotic  
Using a novel technique to culture soil bacteria that previously 
could not be grown in the laboratory, a team of U.S. scientists 
has isolated a promising new antibiotic to which resistance 
may not develop easily.
Dr. Kim Lewis, director of the Antimicrobial Discovery Center 
at the Northeastern University in the U.S., and colleagues used 
an ‘isolation chip’ (iChip) developed at the university to cul-
ture previously uncultivable soil bacteria.This chip has a larger 
number of tiny chambers to hold individual bacterial cells. 
Covered with semi-permeable membranes, the chip could be 
then placed in the soil, allowing vital nutrients and growth fac-
tors to diffuse into its chambers.
With the iChip, the scientists could grow 10,000 bacterial 
strains. The extract from one such bacterium, provisionally 
named Eleftheriaterrae , yielded an entirely new sort of anti-
biotic, teixobactin.
Laboratory tests showed that this molecule was effective 
against many human pathogens, including drug-resistant ones, 
that come in the category of gram-positive bacteria.
The drug was “exquisitely active” against a number of hard-to-
deal-with bugs. It might also offer a single-drug therapy for tu-
berculosis, which currently required prolonged treatment with 
a multi-drug combination.
Teixobactin worked by binding to highly conserved precur-
sors that bacteria used to build their cell walls.Even when the 
susceptible forms of the bacterium Staphylococcus aureus and 
the one that causes tuberculosis, Mycobacterium tuberculosis 
, were grown in the presence of low doses of the antibiotic, 
drug-resistant mutants could not be found.
Nor did such mutants evolve after S. aureus cultures were re-
peatedly exposed to sub-lethal doses of the antibiotic over sev-
eral days.
It could be that resistance was less likely to develop against an-
tibiotics that targeted precursors for cell wall synthesis, When, 
on the other hand, the antibiotic acted on bacterial proteins, 
genes for those proteins could mutate and produce resistance.
Resistance against vancomycin, which too binds to cell-wall 

precursors, did not emerge in the clinic till almost four decades 
after its discovery, he pointed out. Such resistance came about 
through genes for a self-protective mechanism used by van-
comycin-producing bacteria getting transferred to pathogenic 
strains.The bacterium producing teixobactin, on the other hand, 
was protected by an outer membrane, and so there was no self-
resistance mechanism that could be passed on, he noted.
The drug could be ready to go into clinical trials two years 
from now.
In a landmark move, the Government of India’s Union Cabi-
net recently approved the India-based Neutrino Observatory 
(INO) project. This decision will cause India to step into big 
fundamental science which came just after the approval of the 
30-metre telescope which is going to be located in Hawaii. In-
dia was the world leader in 1965in the field of neutrino science. 
INO is expected to revive the lost advantage which came to a 
halt with the closing of Kolar Gold Fields which was the site of 
the experiments in the mid-1990s. 

The observations of neutrino oscillations which is a phenome-
non of transfer of neutrino from one form to another concluded 
that the three types of neutrinos possess mass which were ini-
tially considered to be massless will be studied by INO using 
magnetised iron calorimeter (ICAL). The ICAL is a massive 
detector which will be made of 50,000 tonnes of iron. The pro-
ject will be established in the Bodi West Hills which is about 
100 km from Madurai, Tamil Nadu.
The need for such a massive detector is because of the weak 
interactions of neutrinos with the sorroundings. These weak 
interactions makes it almost impossible to detect them. So, in 
order to have a proper study without any disturbances from the 
sorroundings at least 1 km of earth to block out other radia-
tion and particles, such as muons from cosmic rays are to be 
banned. The scientists are going to construct a dep tunnel at a 
depth of 1300 metres below the crust having dimensions of 2 
km by 7.5 m by 7.5 m. this tunnel will lead to a chamber where 
the detector will be located.
This is exactly like making a 2-inch hole to insert a pipe through 
a 10-foot-high wall. It will not affect the stability of the hill. 
About the ecological impact of the construction process, there 
will be hardly any disturbance after the construction period. 
Controlled blasting of the rock will last a few seconds, twice a 
day. At a few hundred metres from the site, this will produce a 
ground vibration less than 1 mm per sec. 

Small molecule with a huge potential  
Recent findings on the role of IP7, a lesser known molecule, 
have revealed that it has potential to be developed as a drug for 
the prevention of stroke and cancer chemotherapy.
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ATP molecule is known as a storehouse of energy and fuels the 
physiological activities. Another equally important but lesser 
known molecule is IP7, which too carries high energy and reg-
ulates many processes in the cell. This molecule consists of a 
sugar inositol and seven phosphate groups. Its levels in a cell 
are approximately thousand fold lower than those of ATP.
Studies have revealed that IP7 plays a crucial role in DNA re-
pair, blood clotting and protein synthesis by ribosomes.It was 
found that mice with lower levels of IP7 show reduced blood 
clotting.  Inadequate levels of IP7 led to reduction in another 
phosphate-rich molecule called polyphosphate a long chain of 
phosphate groups linked to each other.
In mammals, polyphosphate is predominantly found in plate-
lets and helps in strengthening blood clots during their forma-
tion. Polyphosphates housed inside platelets break up during 
clotting. These polyphosphates and other components get re-
leased to form a mesh that constitutes the basic structure for 
clot.  
Lowering IP7 levels could have potential applications in the 
prevention of stroke or myocardial infarction by reducing clot-
ting. 
Using Baker’s yeast, it was found that the fundamental cellular 
process of protein synthesis by ribosome was dependent on the 
levels of IP7 in a cell. It was found that yeast lacking IP7 have 
a decreased rate of protein synthesis and this process can be 
reversed if the molecules levels are restored.
It was also found that IP7 transfers one of its phosphates on to 
a protein that was responsible for the genesis of ribosomes and 
thereby regulates the process.
In the other study, it was found that cells with lower levels of 
IP7 were able to trigger a response to DNA damage, but could 
not complete the repair process. While many of the cells die, 
a fraction of them continue to divide despite persistent DNA 
damage and such cells become susceptible to chromosomal ab-
normalities.  The effects can be reversed by making changes 
that allow IP7 levels in the cell to be restored.

Working towards personalised TB treatment  
Three major global research centres in India will receive fund-
ing coming out of collaboration between the UK Medical Re-
search Council (MRC) and the Department for Biotechnology 
(DBT), India. The Department for Biotechnology will match 
the funding provided by UK through MRC and Newton Fund.
The Chennai-based National Institute for Research in Tubercu-
losis (NIRT) will get one million pounds in funding from UK 
and DBT will provide an equivalent amount over a three-year 
period to develop new diagnostic tools and new treatments to 
address the sharp rise in cases of multi-drug resistant tuber-
culosis (MTB). The initiative will start in May/June this year.

whole genome sequencing of the TB bacterium will be under-
taken to see the pattern of drug resistance in the community. 
As of now, there is limited information on drug resistance for 
second-line drugs and newer drugs.
A UK company has already developed a cheap, hand-held, 
robust tool that has the capacity to carry out whole genome 
sequencing. The testing and validation of the chip-based tech-
nology will be done in India. Within three years, this technol-
ogy is going to be used in India to sequence the genome of 
patients so that personalised TB treatment can be offered for 
better outcomes.

Many patients with MDR-TB and XDR-TB are resistant to 
second-line drugs. The new technology will help in finding out 
the mutations in a patient and decide a treatment that is tailor-
made for him.
The second part of the funding will be for translational work. 
It will mainly focus on host-directed therapies to improve the 
host’s immune system.
Cambridge University has already identified some available 
drugs used for other diseases to target different pathways in 
immune response to fight the TB bacteria. The basic work has 
already been done.
A drug (verapamil) used for treating BP effectively blocks the 
efflux pump of the TB bacteria. Efflux pump pushes out a drug 
from the bacteria thus making the drug ineffective. Other drugs 
target TB bacteria by increasing autophagy, thereby killing 
them.
The second collaboration is between the Hyderabad-based L.V. 
Prasad Eye Institute and University of Sheffield. The collabo-
ration is for developing and testing a technology that can be 
used for treating ocular infections.
This technology has the potential to be used for other infections 
as well. It uses a highly functionalised polymer that can bind to 
specific microorganisms. Nanoparticles containing the antibi-
otics will be first tagged to the polymer with the hope that the 
polymer will deliver the nanoparticles to the site of infection. 
Once the polymer binds to the bacteria, the nanoparticles will 
release the antibiotics into the immediate environment of the 
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microorganism.
It’s a kind of missile technology for targeted drug delivery. The 
polymer, which will act as a drug carrier, has already been de-
veloped by the Institute in 2010-11 and its specificity to bind-
ing on microorganisms has also been verified.
The collaboration will develop the technology to attach the na-
noparticle to the smart polymer. The other pending work is to 
develop nanoparticles of different antibiotics and attach them 
to the polymer and ensure that the combination moves into the 
tissue and reaches the site of infection.
MRC will be providing Rs.9 crore and DBT’s share will be 
Rs.3 crore. The grant duration is four years.

Novel mechanism may lead to better TB 
control  
Scientists of Laboratory of Molecular Cell Biology have re-
cently found a mechanism at the Centre for DNA Fingerprint-
ing and Diagnostics (CDFD) in which one of the proteins of 
Mycobacterium tuberculosis  “ESAT – 6”suppresses the adap-
tive immune response in the host could lead to development of 
new drugs to control the disease. They identified that ESAT-
6 directly binds with host molecule beta-2 microglobulin and 
inhibits antigen presentation to CD8 T-cells which play a key 
role in protective immune response mechanism of the host.The 
CD8 T-cells recognise the infected immune cells and directly 
kill them.The ESAT-6 protein through its interaction with the 
host molecule would delay or inhibit the CD8 T-cells immune 
response, which was important to control the disease.
The novel mechanism involving the interaction between 
ESAT-6 and beta-2 microglobulin not only shed new light on 
host-pathogen relationship, but could open up new avenues for 
development of novel drugs or vaccine for TB therapy.
beta-2 micro globulin would be free to do its protective role 
once the interacting domain gets neutralised and the process 
would help in antigen presentation and activation of CD8 T-
cells.The scientists are now planning to develop an ESAT-
6-beta-2m crystal structure for designing of small molecule 
inhibitor. 
About 2.3 million cases occur annually in India, one-fifth of 
global incidence, with one death occurring every 23 seconds. 
Also India has one of the highest numbers of multi-drug-re-
sistant patients.It is estimated that about 40 per cent of Indians 
are infected with TB bacteria, the vast majority of whom have 
latent rather than active TB disease.

Meningitis: Indian vaccine will protect in-
fants also  
A meningitis A vaccine (MenAfriVac) manufactured by Serum 
Institute of India, Pune has been approved by WHO for use in 

infants in sub-Saharan African populations. The vaccine will 
be introduced as part of the routine immunisationprogramme.
The vaccine has already been used successfully in Africa to 
those aged 1 – 29 years  and have shown dramatic impact in 
breaking the cycle of meningitis . It is now been approved to 
be given to infants
Like in the case of measles, not many meningitis cases are seen 
in children younger than one year. A mother, who has had men-
ingitis, transmits the meningitis antibodies to newborns and 
these antibodies protect them for one year. Every individual 
living in the meningitis belt (which stretches from Senegal in 
the west to Ethiopia in the east) gets infected with meningitis 
before the age of 29 years and hence mothers invariably carry 
antibodies against the disease.
The WHO has approved the use of a 5 microgram dose of the 
vaccine for children, which will be administered when they 
are nine months old. Immunisation at nine months will help 
achieve sustainable disease control following mass campaigns 
that target people belonging to the 1-29 age group.
A booster dose will be given when the child is 12-18 months 
old.The first meningitis dose will protect a child for five years 
and a booster dose will confer lifelong protection.
The campaign mode will continue till 2017 in 3-4 countries 
per year. The current demand for the vaccine is 50-55 million. 
Once the campaign comes to an end, the demand will be di-
rectly proportional to the number of children born in the men-
ingitis-endemic countries which will range around 50 million 
doses per year. 

IISc researchers produce a superior water 
filter  
A membrane capable of producing safe drinking water by fil-
tering out objects at the nanoscale level and killing the com-
monly found pathogenic bacteria E. coli has been developed 
by a team led by Dr. Suryasarathi Bose, Assistant Professor, 
Department of Materials Engineering, IISc, Bengaluru.
The membrane is produced by mixing two polymers — 
poly(vinylidene fluoride) (PVDF) and poly(methyl meth-
acrylate) (PMMA) — that become miscible at about 220 de-
gree C. While PVDF crystallises during cooling, PMMA does 
not and separates out; the PMMA is removed using a solvent. 
This property of selective crystallisation and separation is tak-
en advantage of to produce a nano-porous membrane.
As the membrane is about 1 mm thick, a combination of fine 
pores and channels are produced when the PMMA is removed. 
The average pore size is 50 nm. The blend of two polymers is 
known, but we have been able to use that to produce a nano-
porous structure by removing the PMMA. 
A novel membrane was produced last year that had micron-
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sized pores (0.57-0.68 microns). It was produced by mixing 
two polymers polyethylene (PE) and polyethylene oxide (PEO) 
at 180 degree C. In this case, the micron-sized pores were pro-
duced by removing the water-soluble PEO.
Unlike the micro-filtration achieved using the PE polymer, the 
nano-pore structure produced now has greater advantages. It 
can support a reverse osmosis membrane. It can enhance the 
efficiency of a RO membrane if placed before it. The nano-po-
rous membrane can filter the water and send semi-pure water to 
the RO membrane. As a result, the RO membrane will require 
lesser pressure to produce pure water.
The nano-sized porous structure can prevent bacteria from 
passing through the pores as bacteria are typically micron-
sized. However, the bacteria can form a biofilm on the struc-
ture. As a result, the filter’s efficiency will be reduced within a 
short period.
To prevent this and to kill the bacteria, they mixed silver, tita-
nium dioxide and carbon nanotubes to the PVDF-PMMA mix-
ture. Due to polarity and specific interaction with PVDF, all the 
three added materials got embedded only on the PVDF.
The three nanoparticles serve two important purposes. First, 
the nanoparticles promote PVDF crystallisation at a much fast-
er rate. As a result of faster crystallisation, defective crystals 
are developed. nanopores of uneven sizes (50-100 nm) ware 
found and these increase the flow rate of water and hasten the 
filtration process. Under 25 psi water pressure, the flow rate is 
more than 2 litres per meter square second.
The second advantage of silver, titanium dioxide and carbon 
nanotubes that are embedded on membrane is their ability to 
kill E. coli bacteria. Silver leaches in water and when the ions 
so released kill the bacteria by destroying the integrity of the 
cell and by damaging the cell proteins and terminating the 
DNA replication.
Titanium dioxide also kills the bacteria. Though its antibacte-
rial property is best in the presence of UV light, the present 
study did not use UV light.
Carbon nanotubes kill the bacteria through direct physical con-
tact — the roughness of the nanotubes kills the bacteria.
A combination of all the three nanoparticles was superior in 
killing the pathogenic bacteria E. coli .

Mutations causing abnormal heart muscle 
protein identified  
An international team of researchers have sought to identify 
genetic mutations that produce abnormal forms of a key heart 
muscle proteinas a result of which the heart muscles weaken and 
produce a condition known as ‘dilated cardiomyopathy.’The 
increased strain that is then put on the heart can lead to heart 

failure.Changes to titin, a protein that is part of the mechanism 
muscles use to contract and relax, have been implicated as a 
cause for dilated cardiomyopathy.
Titin is the largest human protein and is produced by a gene 
whose genetic information exists as 364 separate segments, 
known as exons. Variations in how the genetic data from these 
exons are assembled mean that the protein can exist in a variety 
of forms.

A 2012 study carried out in severe and familial cases of dilated 
cardiomyopathy found that disruptive mutations in the gene, 
resulting in truncated titin variants being produced, were the 
commonest genetic cause for the ailment.Researchers who car-
ried out that study have gone on to examine titin gene sequenc-
es from over 5,200 individuals, with and without the condition, 
as well as scrutinising 150 heart tissue samples collected from 
patients who underwent heart surgery.
The latest study indicated that disease-causing mutations typi-
cally occurred in exons that are very highly used in the heart 
to produce titin. Mutations in the general population, on the 
other hand, tended to be in exons often omitted in the heart. 
Moreover, the disease-causing variants were towards one end 
of the titin gene.
It was found that patients with dilated cardiomyopathy due to 
titin mutations had more severe disease, with more life-threat-
ening heart rhythm problems and ultimately poorer survival. 
So such mutations may define a group of patients who could 
benefit from a tailored therapeutic approach.
The foreshortened titin protein produced by the disease-caus-
ing mutations appeared to be poisoning the heart muscle cells. 
U.S. Understanding how this occurred would allow develop-
ment of directed therapeutics for the condition.

IISc: Repurposing existing drugs to fight TB  

Two small molecules (imipramine and norclomipramine) that 
can arrest the growth of TB bacteria have successfully been 
identified and hence have the potential to be used as anti-TB 
drugs once the chemical properties are altered to make it more 
effective. 
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One of the small molecules (imipramine) is already in clinical 
use as an antidepressant while other is a metabolite of anti-
depressant clomipramine.  But, they have never been used as 
antibacterials.The two small molecules work by targeting the 
Topoisomerase I enzyme of the TB bacteria. This enzyme is 
essential for controlling the coiling (winding) and uncoiling 
(unwinding) of the bacterial DNA. Though the two molecules 
inhibited cell growth by preventing DNA coiling, the potency 
was not high enough. The inhibition is not as effective as drugs 
that are already being used as anti-TB drugs.
This class of enzyme is found in all bacteria and even in higher 
organisms like mammals and humans. But human Topoisomer-
ase I enzyme has properties and functions that are very different 
from that of bacteria. And inhibitors for human Topoisomerase 
I enzyme have already been identified and successfully ex-
ploited, as in the case of cancer drugs. But there has been no 
such progress in the case of bacteria, as inhibitors of bacterial 
Topoisomerase I enzyme were not identified so far.
Even in the case of bacterial Topoisomerase II enzyme, inhibi-
tors have long been identified and clinically-validated drugs 
such as ciprofloxacin and other members of the fluoroquinolo-
nes are widely in use today. Since the small molecules studied 
are being routinely used as antidepressants, it may not be pos-
sible to use them as anti-TB drugs in the current form. Hence, 
in order to use them as anti – TB drugs small variations in the 
chemical entity of the molecules has to be done. 
The identification of the two small molecules was part of the 
TB consortium project. More Medicine for TB’s (MM4TB) 
with the larger goal of screening small molecules as potential 
anti-TB drugs are essentially required. The MM4TB is an in-
ternational consortium that has been assembled by the EU to 
discover new treatment methods to combat TB.

Major cause of blindness identified  
Microscopic spheres of calcium phosphate have been linked to 
the development of age-related macular degeneration (AMD), 
a major cause of blindness. AMD affects 1 in 5 people over 75, 
causing their vision to slowly deteriorate. 

Building a molecular lego to fight malaria 
and TB  
Tuberculosis and malaria are the most prevalent diseases that 
kill mankind today. Currently available methods and drugs are 
unable to stem the tide. 
The battle between these pathogens and people is a colossal 
one. Newer methods and drugs to kill these pathogens myco-
bacteriumtuberculosis (Mtb) and plasmodium falciparum(and 
p. vivax ) are needed. And the battle is literally mind over mu-
tations. The human mind has continuously attempted to de-
vise novel molecules as drugs such as the fluoroquinolones, 
rifampicin, and artemisinin. On the other side, even though 
large numbers are killed by these drugs, an occasional outlier 
bug which does not succumb to the drug, thanks to a random 
“error” in its genetic sequence (mutation), survives and repro-
duces more of itself. Pretty soon, this drug-resistant mutant 
propagates to become the main strain, and the thoughtfully 
crafted drug is no longer effective.
It is also a battle of time scale. While we take years to create 
effective drugs and distribute them for everyday use, microbes 
take just hours and days to reproduce and propagate to billions 
in months. While the TB strains of just a few years ago could 
not survive rifampicin (which blocks the bug’s RNA mak-
ing machinery, thus stopping its growth), today’s strains have 
evolved to find alternate paths to carry on. Similarly, with ma-
laria, while artemisinin (the wonder drug of yesteryears) acts 
on the blood ingested by the parasite, “burns” it through oxi-
dative stress and thus kills the pathogen, today’splasmodium 
strains have evolved with a mechanism to detoxify this oxida-
tive stress and become artemisinin-resistant. We are thus facing 
hosts of multi-drug-resistant pathogens infecting us.
It is against this background that some new ideas have come 
about which could hopefully side-step this resistance issue. 
Note that the earlier drugs act on the pathogenafterit enters the 
target cells in the body — be it blood, liver or elsewhere — 
and use the host machinery to grow and multiply. What if we 
stop the entry itself? Would that would stop the pathogen on its 
track and thus stop the infection?
Some minds have been thinking such a thought and carried out 
research towards this idea. 
The group has capitalised on the idea that some molecules on 
the surface of cells, termed intercellular adhesion molecules 
(ICAMs, which are part of the immunoglobulin super-family) 
act as sentries, regulating the entry and adhesion of other cells, 
native or foreign. The molecule ICAM-1 is seen on various 
cell types, notably macrophages (a type of white blood cells 
that ingests foreign material). ICAM-4, on the other hand, is 
restricted to the surface of red blood cells. One can thus see that 
while ICAM-1 would regulate the entry and invasion by Mtb 
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into macrophages, ICAM-4 would regulate malaria parasites 
likewise.
If only we could discover or invent a decoy molecule that sits 
at this gate, blocking the entry of Mtb, we could overcome in-
fection by this deadly pathogen. Likewise, if we can block the 
entry and invasion byplasmodium into red blood cells, using a 
decoy molecule that binds to ICAM-4, we would have a drug 
against malaria. Note too that these decoys do not work after 
the event (like the drugs above do), but deny the unwelcome 
visitor the ‘visa’ to enter and do damage.
Molecular Lego pieces
To this end, the Delhi group decided to work on a novel idea 
which was called the “codon shuffling method” of making 
small protein molecules. This involves the use of a series of 
properly chosen “DNA Bricks”, each 6 bases long (two co-
dons-long, for the cognosenti ), linking them together to vari-
ous lengths to produce a ‘library’ of peptide/protein molecules 
of various sizes and predictable shapes. This is an easy and 
crafty way, using these DNA bricks, to make a whole host of 
mini-proteins as potential drugs.
They next tested to see which members of the above library 
interact with ICAM-1 and with ICAM-4. Happily enough, a 
large peptide named M5 was found to bind strongly to both 
ICAM-1 and ICAM-4. They next challenged Mtb with mac-
rophages in the presence of M5. While Mtb infects control 
samples efficiently, the rate dropped by 80 per cent in the M5-
added samples. Likewise, when added to red blood cells, infec-
tion by the malaria parasite dropped by 80 per cent.
Actually, the codon-shuffling approach is more general and 
extendable to fight other pathogens too. And this approach 
is quite akin to Lego , the toy game with interlocking plastic 
bricks, which can be put together to make models of objects 
like buildings. While Lego is a game of pleasure, this molecu-
lar Lego opens the door for drug discovery.

Frogs shed light on developmental timing  
Thyroid hormone receptor (THR) alpha plays a vital role in 
development of hind limb in frogs. Mutation of the THR throw 
light on the role of hormones in metamorphosis from tadpole 
to teenage frog. \

Beneficial algal species discovered  
Two new endemic and bloom-forming algal species were dis-
covered recently off the west coast of India. These two species 
have excellent carbon capture properties i.e.  they are able to 
absorb carbon dioxide from the atmosphere and reduce global 
warming and are also promising candidates for use as bio fuels.
Currently, a number of research groups are working on using 
algae as a potential candidate for carbon sequestration because 

they grow at very high rates and can absorb atmospheric CO2.
As they are endemic, their cultivation is not going to cause any 
environmental harm. Bloom forming indicates spontaneous 
growth. There is no need for fertilizers/pesticides or any ex-
pensive cultivation systems such as photobioreactors for their 
cultivation. These can grow sporadically at shorelines and can 
sequester CO2. These species are named UlvapaschimaBast , 
and CladophoragoensisBast were discovered by Dr. Felix Bast 
and two research students working with him, Mr. SatejBhush-
an and Mr. Aijaz Ahmad John, from the Central University of 
Punjab, Bhatinda. 

The main criteria used for determining these species as newly 
discovered is a mix of morphological as well as molecular char-
acteristics. Molecular evidence is especially strong; as nearest 
match is less than 90 per cent sequence identity. The nearest 
match difference ofCladophoragoensis Vs. Cladophoraglomer-
atais 17.7 per cent.
These newly discovered algae have profound sequence differ-
ences from previously discovered algae. Morphology is not 
reliable as algae can change its morphology to suit its environ-
ment. This is the first molecular study on Indian algae, and first 
algal species discovery for last 40 years.
A number of active substances are isolated from algae includ-
ing some algae of genera CladophoraandUlva . Probably most 
famous is Kahalalide-F, which is now being used in clinical tri-
als against prostate and breast cancers.Kahalalide-F is isolated 
from Bryopsis — a closely related green algae to Cladophora 
as well as Ulva and it is very probable that same or related 
chemical is present in newly discovered endemic algae.

A compound in litchi behind mystery brain 
disease?  
Methylenecyclopropylglycine’ (MCPG), a substance that ex-
ists in litchi seeds might be responsible for a mysterious brain 
disease that strikes many young children in Muzaffarpur dis-
trict of Bihar each summer.
Eating litchis is absolutely not dangerous for adults or well-
nourished children. MCPG’s mechanism of action is thought to 
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be similar to the one produced by a toxin found in unripe ackee, 
a fruit found in West Indies and West Africa.
The clinical symptoms of ackee poisoning are similar to those 
displayed by affected Muzaffarpur children. However, it has 
still to be conclusively established that MCPG in litchi is in-
deed the cause of the disease seen in children.

The symptoms
• Only under – nourished children were affected by the 
disease.
• Young children would be healthy in evening but have 
convulsions and even become unconscious early next morning.
• A large proportion of those affected died and many of 
those who survived continued to suffer from mental retarda-
tion, muscle paralysis or movement disorders.
bacterial and viral infections have already been ruled out as 
causative factors.
One of the hypothesis made to explain the disease was that ex-
posure to MCPG might cause very low blood sugar levels and 
brain problems in some children.
It was found to interfere with a biochemical pathway in cells 
that turns fatty acids into glucose, which also resulted in the ac-
cumulation of toxic molecules.In malnourished children, who 
had little glucose reserves in their body, MCPG could be block-
ing their cells’ ability to utilise fatty acids when blood sugar 
levels dropped early in the morning.As a result, the brain could 
then be deprived of the glucose it needed. The toxic substances 
that MCPG produced could also be taking their toll on brain 
cells.
During the forthcoming litchi season, the MCPG levels in un-
ripe and ripe litchi fruit as well as seeds would be examined. 
The unripe fruit might be having more of it than the ripe fruit. 
These things need to be tested.
laboratory investigations to assess the possibility of MCPG in 
litchis being the cause and to understand why only some chil-
dren were affected are ongoing.

Nanoparticles target fat deposits in blood 
vessels  
Specially formulated ultra-tiny particles could curtail the 
growth of fat-laden deposits in blood vessels that can produce 
heart attacks and strokes.
Cardiovascular disease is a leading cause of ill-health and 
death worldwide. High levels of cholesterol in the blood along 
with chronic inflammation in arterial walls lead to ‘plaques’ of 
fatty deposits getting established in blood vessels and growing 
in size.
Should one of the plaques break open, blood clots can form 
that block the artery. If a coronary artery gets blocked as a re-

sult, a heart attack ensues. A stroke is produced when a blood 
vessel supplying the brain is affected.

Despite the success of cholesterol-lowering statins, the burden 
of cardiovascular disease in developed countries had remained 
immense.
Consequently, much research over the past 20 years had fo-
cused on development of anti-inflammatory strategies. How-
ever, many of these efforts had been unsuccessful at the pre-
clinical or clinical stages, and new therapeutic approaches are 
sorely needed.
Trials have been carried out in mice with biodegradable nano-
particles. These nanoparticles were targeted at plaques with in-
corporation of a molecule that would bind to a substance found 
at such sites, type IV collagen.
In addition, the nanoparticles slowly released another com-
pound, Ac2-26, that latched on to a protein,N -formyl peptide 
receptor 2 (FPR2/ALX), carried by immune cells — monocytes 
and macrophages — that drive inflammation in the plaques.
The nanoparticles were tested in laboratory mice with a genetic 
predisposition for high cholesterol in their blood that were fed 
a Western diet. The mice that received injections of the nano-
particles had much less plaque formation in advanced stages.
The binding of Ac2-26 to the FPR2/ALX receptor had led to a 
dampening of excessive inflammation, without compromising 
normal immune function, and also initiated healing of damage 
to the arterial wall that occurred during plaque formation.
The receptor was involved in the uptake of fats into these im-
mune cells, which then stimulated the inflammatory process.
Mice treated with the nanoparticles developed less pronounced 
plaques.
The nanoparticles could become a significant approach for 
treating cardiovascular disease, assuming that what had been 
shown with mice also held true in humans.
Mice that got the nanoparticles grew a thicker protective layer 
(or cap) over their plaques. As a result, such plaques were less 
likely to rupture. At present, there are no drugs that can stabi-
lise plaques and increase their cap thickness.
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New findings on cellular functions of can-
cer-linked gene  
The abnormalities in the cancerous cell can be understood us-
ing the new findings on cellular functions of Mixed Lineage 
Leukaemia (MLL) protein, which is closely associated with 
leukaemia in children and adults.
MLL or MLL1 protein was first identified for its involvement 
in chromosomal translocations associated with acute leukae-
mia in infants and adults. While most researchers focused on 
how the translocations might lead to cancer, there was hardly 
any investigation into other essential cellular functions of this 
protein.
MLL also plays a critical role in proper regulation of Hox 
genes which give proper symmetry. MLL gene is so vital for a 
living organism that if you remove it from mouse, the animal 
will die. Describing it as a huge protein of 400 kilodaltons, she 
said what has been intriguing was most of the focus was on its 
transcriptional activity. “The region which does transcription is 
a very small portion of the protein”.
Using RNAi-mediated knockdown it has been shown that 
MLL was involved in regulating crucial functions like proper 
chromosome segregation and cytokinesis during mitosis. They 
found that absence of MLL causes errors in cell division and 
the process of cytokinesis does not occur. The absence of the 
protein could play a role in cancer.
By understanding what MLL does in mitosis might give a 
greater insight into what went wrong in MLL-linked leukaemia 
cell. Not only translocation of the protein, but even its absence 
could cause problems was a significant highlight of the finding.
The scientists at CDFD will now look in greater detail to find 
out what exactly went wrong in mitosis.

Chikungunya vaccine using measles virus 
promising  
A vaccine against chikungunya that is based on a measles vac-
cine virus has shown encouraging results in its first human trial.
There is currently no approved vaccine against chikungunya. 
The candidate vaccine is only the third to go into clinical trials.
The vaccine, developed by Themis Bioscience, an Austrian 
biotechnology company, utilises a live but weakened measles 
vaccine virus, the Schwarz strain. The genetic material of this 
virus has been modified to incorporate five structural genes 
taken from a chikungunya virus.
When injected, this modified virus infects cells, which then 
churn out chikungunya proteins that assemble into virus-like 
particles and are secreted. The virus-like particles are able to 
activate the immune system, giving it the capability to recog-
nise and respond to a chikungunya infection.
Use of the Schwarz strain proved to be a good technique. The 

measles virus vaccine is one of the safest on the market and 
has been mass-produced at low cost in many countries since 
the early 1960s.
After the vaccine’s efficacy was demonstrated in laboratory 
mice, Phase 1 clinical trials were carried out at the Medical 
University of Vienna in Austria. The tests were carried out on 
42 healthy men and women. The vaccine was administered at 
three different doses (low, medium and high), with a second 
booster immunisation given either 28 or 90 days after the first 
injection.
All doses of the candidate vaccine were effective. However 
only 44 per cent of participants in the low-dose group devel-
oped antibodies against chikungunya after the first injection, 
compared to 92 per cent and 90 per cent in the medium- and 
high-dose groups. But after the subsequent booster injection, 
all participants produced such antibodies.
The trial also showed that pre-existing measles immunity did 
not block the vaccine and prevent recipients from generating 
antibodies against chikungunya.
The work on the preparation of Phase 2 trials scheduled to start 
later this year.
The first chikungunya vaccine to go into human trials was de-
veloped at the United States Army Medical Research Institute 
of Infectious Diseases (USAMRIID) and utilised a live, weak-
ened form of the chikungunya virus itself. 
Despite this, unfortunately the first vaccine fell victim to a lack 
of funding and marketable interest.
Last year, scientists at the National Institute of Allergy and In-
fectious Diseases in the U.S the phase 1 trial of the vaccine was 
carried out that used virus-like particles generated from three 
surface proteins of the chikungunya virus.
Consequently, along with the vaccine from Themis Bioscience, 
there are at present two candidate vaccines against chikungu-
nya that can go into Phase 2 trials.

Targeting drugs to diseased heart shows 
promise  
In an exciting finding that holds potential for on-target drug 
delivery to an afflicted cardiac tissue and prevent heart attacks, 
Indian scientists have successfully delivered therapeutics to a 
diseased myocardium through a nanoparticle-tagged peptide, 
which resulted in improved functioning of the heart.
The scientists have filed a patent for the finding, which was 
published in the Journal of Controlled Release .
“I am excited. There is huge potential from bench-to-bedside 
translation”, said Dr. SagartirthaSarkar, lead scientist and As-
sociate Professor, Genetics and Molecular Cardiology Labora-
tory, Department of Zoology, University of Calcutta. Observ-
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ing that there was currently no drug which could treat heart 
ailment by directly targeting the heart tissues, he said most of 
the drugs were directed to related problems like diabetes and 
hypertension. And in most cases, the drugs that treat cardiac 
conditions have toxic effect to other organs.
While surgical intervention was the only option available so 
far, the other alternative of gene therapy too was ineffective 
due to associated problems like tumourigenesis. He said that 
research has already shown that knocking down P-53, (a tu-
mour suppressing gene) would improve cardiac functioning 
considerably. But it would at the same time lead to tumours all 
over the body.
Dr.Sarkar said his lab has been looking at the role of different 
genes in propagating various regulators that ultimately lead to 
a heart attack.
In a bid to overcome therapeutic challenge in treating cardio-
vascular dysfunction, the researchers in this study delivered 
through a nanoparticle a small peptide that not only penetrat-
ed the tissue but was specific to heart cells, cardiomyocytes. 
.About 80 per cent of the heart cells consist of cardiomyocytes 
which give contractility.
He said two animal models with compromised heart function 
due to cardiac hypertrophy were used in the study. Through the 
nanoparticle-tagged peptide, the drug was delivered through 
the tail vein. “To our surprise, we found that it not only im-
proved cardiac function significantly but the p-53 gene was 
suppressed only in heart without causing tumourigenesis in 
other parts of the body”.
He said they now plan to reduce the size of peptide so that it 
could become commercially viable. “We are the first ones to 
report that you can successfully target the heart tissue in a liv-
ing animal”, he added.
Dr.UtpalBhadra of the Centre for Cellular and Molecular Bi-
ology said for the first time it was shown that cardiovascular 
disease could be treated with siRNA molecule.
Centre for Chemical Biology, Indian Institute of Chemical 
Technology, CCMB, Department of Chemistry, IIT, Kharag-
pur and Division of Virology, National Institute of Cholera and 
Enteric Diseases, Kolkata are the institutions that collaborated 
in the study.

Breakthrough in treating acute myeloid 
leukaemia  
Targeted therapy or personalised medicine for treating Acute 
Myeloid Leukaemia (AML), a type of cancer, got closer to 
reality — thanks to an important breakthrough achieved by a 
group of scientists at the University of Virginia, U.S.
Around 3,50,000 new cases of leukaemia are reported each 
year worldwide. AML is a type of cancer affecting bone mar-

row and blood cells and less than 25 per cent survive for more 
than five years in adult AML cases.
Like in many other cancers, AML too is caused by genetic 
changes at cellular level. These changes result in production of 
fusion proteins, transcription factors and lead to growth of ab-
normal leukaemia cells. Transcription factors which bind DNA 
and regulate gene expression play a key role in triggering such 
abnormal cancerous cells.
One such transcription factor fusion known as CBFβ-SMMHC, 
expressed only in AML, was targeted by a drug developed by 
group of scientists at the University of Virginia, including Prof. 
John Bushweller and Dr. AnuradhaIllendula.
The scientists blocked the binding of CBFβ-SMMHC to another 
protein, RUNX1. Once that was done, the normal RUNX1reg-
ulation started and the oncogenic process was stopped.
According to Dr. Anuradha, the drug inhibits CBFβ-SMMHC 
fusion protein, which drives leukaemia and not the normal 
CBFβ protein. The drug developed was very specific for this 
type of leukaemia, she added.
Describing it as a ‘major breakthrough’, she said the drug was 
found to be quite effective in mice transplanted with AML as 
also in human AML samples. She said leukaemia was intro-
duced into a mouse model and the disease was found to be 
cured after giving the drug. Similar results were found in a hu-
man blood sample.
Pointing out that personalised medicine seeks to use very spe-
cific drugs to target select set of disease-causing proteins in 
certain groups of individuals,
Dr.Anuradha said the specific drug targeting of CBFβ -SM-
MHC was an example of strong potential for personalised 
medicine. It also opens new avenues for drug development 
to target transcription factors, “which are undruggable”, she 
added.
She said their finding was already patented and negotiations 
were underway with companies to license the drug for subse-
quent steps needed for application in humans.
The work of the scientists was published in February, 2015 is-
sue of Science.

Is ‘editing’ human embryos ethical?  
In a strongly worded comment published last week in Nature , 
a group of scientists has raised ethical and safety concerns over 
genetically editing human embryos. They hint that the method 
has the potential to create that eugenically worrisome concept 
of the designer baby using specific genes for greater intelli-
gence or specific physical attributes such as blue eyes.
Voluntary moratorium
The scientists — representing bioscience institutes in the U.S. 
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— have called for a voluntary moratorium in the scientific 
community to discourage such research, in their comment ti-
tled Don’t edit the human germ line. This could have unpre-
dictable effects on future generations.

Genome-editing technology does offer promising tools to cor-
rect disease-genes by snipping away harmful mutations to pos-
sibly treat human diseases such as HIV/AIDS, haemophilia, 
sickle-cell anaemia and forms of cancer, says the paper. But 
when genetic manipulation targets sperms and eggs (the germ 
line), the changes can be inherited, opening up an array of ethi-
cal, legal and health concerns. Such research, moreover, could 
be exploited for non-therapeutic modifications.
Scientists “should agree not to modify the DNA of human re-
productive cells” and “a voluntary moratorium in the scientific 
community could be an effective way to discourage human 
germline modification.” Using genome-editing to manipulate 
germ cells, could undermine genetic interventions to treat seri-
ous debilitating diseases.
The comment speaks of soon-to-be-published studies on modi-
fying the DNA of human embryos and refers to an article titled 
“Engineering the perfect baby,” published in the MIT Tech-
nology Review . The article speaks of several labs around the 
world researching on genetically editing embryos and alter-
ing human heredity. The objective of these groups is to dem-
onstrate that it’s possible to produce children free of specific 
genes that cause inherited disease
These concerns come, significantly, from scientists associated 
with the Alliance for Regenerative Medicine in (Washington 
DC) an international organisation of more than 200 life-scienc-
es companies, research institutions, non-profit organizations 
and patient-advocacy groups focused on developing and com-
mercialising therapeutics, including those involving genome 
editing.

Novel way to treat Alzheimer’s  
The blood-brain barrier has posed one of the biggest challenges 
in treating Alzheimer’s disease. Now, researchers have been 
able to overcome this hurdle. Researchers are also able to send 
a drug across the blood-brain barrier using a combination of 

microbubbles and ultrasound waves. They tested the method 
on mice.
Alzheimer’s disease involves plaques of beta-amyloid forming 
in the brain. Cells that would normally eat up such deposits fail 
to do so in an affected person.
Normally, such a feature would be treated by sending drugs 
through the blood stream. In the case of AD this is not possible 
because of what is known as the blood-brain barrier. This is a 
group of closely packed cells that normally protects the brain. 
It also makes the brain difficult to treat by normal procedures.
Dr. Gotz used the method pioneered by biophysicist Kullervo-
Hynynen of Sunnybrook Institute of Toronto.
Dr. Hynynen had used a novel method to temporarily open 
the blood-brain barrier by combining microbubbles and ultra-
sound. In this method, microbubbles are first injected into the 
brain’s blood stream. These bubbles wiggle against the blood-
vessel walls temporarily dislodging the barrier when ultra-
sound waves excite them. Thus the blood can then leak into the 
problematic area, helping in treating Alzheimer’s.
Using Dr. Hynynen’s strategy, Dr. Gotz and his student injected 
microscopic bubbles into mice with Alzheimer’s. The entire 
skull of the mice was scanned with an ultrasound beam every 
week for six to seven weeks. Then the mice were tested with 
three memory tasks.
Mice with AD in the control group (which received micro bub-
ble injections but no stimulation by ultrasound) showed no im-
provement. But those mice whose blood-brain barrier had been 
made permeable showed marked improvement in memory. The 
team also observed that several types of beta-amyloid tissue in 
the mice’s brains had reduced in size.

Antibiotic use in livestock sector set to rise: 
study  
With rising incomes fuelling more demand for meat, India 
needs to worry about antibiotic usage in growing animals for 
food, especially poultry. Such antibiotic use could contribute 
to the spread of drug-resistant microbes, which are already a 
major public health problem.
The issue of antibiotic consumption by the livestock sector is a 
global one, but particularly so for emerging economies.
Greater affluence in low- and middle-income countries was 
driving an unprecedented growth in demand for animal pro-
tein. More intensive livestock production systems brought with 
it greater use of antibiotics, which are administered not just to 
treat sick animals but also at sub-therapeutic doses as growth 
promoters and to keep animals from catching disease.
The researchers used statistical models that combined antimi-
crobial use in a number of high-income countries with data 
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about livestock densities to map global antimicrobial utilisa-
tion in 2010. They then projected the antimicrobial use to 2030.
They found that the global consumption of antibiotics for pro-
duction of animals would rise by 67 per cent over those 20 
years. In the ‘BRICS’ – Brazil, Russia, India, China and South 
Africa — antimicrobial consumption would go up 99 per cent, 
up to seven times the projected population growth in those 
countries.
In India, antimicrobial consumption for meat production could 
more than double by 2030.
At least 23 per cent of this increase is attributable to more in-
tensive production systems and the rest to more animals be-
ing grown. Moreover, such antimicrobial consumption in India 
would be growing at a little over four per cent a year while its 
human population grew at only around one per cent annually.
There could be a rise of 477 per cent in antimicrobial use by the 
poultry sector between 2010 and 2030, while it would be 164 
per cent for pig farming. Thus it is really in the poultry sector 
that things should be kept under close scrutiny and where the 
efforts to limit consumption should be targeted.
Given the significant increases researchers have seen in in-
fections that are not treatable using common antibiotics, we 
should take the issue of unnecessary antibiotic consumption 
very seriously, whether in humans or in animals. Most people 
are probably not aware that the meat they consume comes from 
animals that are fed a steady low dose of antibiotics to increase 
their weight gain and compensate for poor hygiene on farms.
Globally, intensive livestock farming has increased food pro-
duction at a low cost per unit produced, but perhaps at an un-
recognised price paid in increased antimicrobial resistance. 
They called for urgent and concerted action in all countries to 
limit the overuse and abuse of antimicrobials in food animal 
production.

Corruption in governance breeds antibiotic 
resistance  
This is the startling conclusion that an Australian research 
group has arrived at. Infection by pathogenic bacteria occurs 
the world over. And scientists and pharma companies are busy 
discovering and inventing yet another molecule to kill the 
pathogens, when penicillin was first made and used by Alexan-
der Fleming, it proved so effective that it was heralded as the 
wonder drug that saved the lives of millions across the world-
and won him the Nobel Prize in 1945. But, widespread use of 
it made the bacteria resistant to penicillin and new antibiotic 
molecules such as streptomycin had to be invented. By now 
we have what is referred to as the fourth generation antibiotics.
What causes resistance to antibiotics? Bacteria have a life cy-
cle and generation time of hours and days. And when a colony 

of such bacteria is treated with a drug like penicillin, the colony 
is wiped out. But in the colony, an occasional mutation may 
occur by random chance, and generate a cousin which is resist-
ant to the action of the drug being used. And given the time 
frame of reproduction, this drug-resistant mutant can multiply 
and take over the colony. We now have an antibiotic-resistant 
strain of the pathogen. The more you try to kill them with the 
same antibiotic the less successful you are. And you now have 
to look for a new generation antibiotic drug to wipe out the 
resistant variety of pathogens.
How then does one win this battle? It costs money, stopping the 
use of such drugs which are found to be of no use any longer, 

and discover/invent new ones. It also helps if the community 
keeps its water and environment — the breeding grounds of 
pathogenic germs — clean or “swach”. This needs money, un-
derstanding and action by the community at large, and use of 
new generation antibiotics rather than the earlier ones which no 
longer kill the infecting germ. The war against antibiotic resist-
ance is thus dependent on not just new generations of drugs but 
also action by the community, the health authorities and the 
governments.
The Australian group, led by Dr. Peter Collignon of the Can-
berra Hospital, Australian National University, decided to 
study the contributions made by each of the above parameters 
to antibiotic resistance across the 28 nations of Europe. The 
parameters were: (1) The quantity of antibiotic usage in peo-
ple (defined daily dose per 1000 people per day or DDD), (2) 
The availability of data on antibiotic resistance of a few well 
known pathogens affecting our health (ABR) ( Streptococcus , 
pseudomonas ,Klebsiella , E. coli , E. faecium and E. faecalis 
), (3) The level of people educated at the tertiary level (TER), 
(4) The major economic activity- agriculture, trade, technol-
ogy and others in the country (AGR), (5) The normalized per 
capita gross domestic product, which defines the economic 
status of the country (PGDP), and (6) The quality of govern-
ance (GOV), the level of corruption and how it is handled and 
effects the governance; the one with the worst governance and 
high level of corruption scored as of 0 and the best governed 
(or the least corruption) scored 6, in a scale of 0 to 6.



aspirantforum.com
Science and Tech.

The Crux of the Hindu
Vol. 01

News of Jan-Mar 15

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

Vo
l. 

1 
Ja

n-
M

ar

The group choose to work on countries in Europe because reli-
able data on each of the above 6 parameters are available here, 
thanks to the World Bank’s “Worldwide governance indica-
tors” the European commission’s “EU-Anticorruption Report 
2014”, and data from the European Centre for Disease Preven-
tion and Control.
The results they obtained upon such and analysis were quite 
revealing. At first cut, it suggested that only 33 per cent of the 
total variation in antibiotic resistance across Europe was attrib-
utable to antibiotic usage by the people. PGDP was only poorly 
correlated to the amount of resistance. Poverty is thus not nec-
essarily the factor, though we would have thought so. The high-
er the education level (TER, as in Finland), the less antibiotic 
resistance (ABR) and lower the DDD, perhaps the awareness 
level in the population was high. Tellingly, countries where pri-
vate health expenditure is higher (and less public/government 
support) fared poorer. But the one parameter that stood out was 
the quality of governance. Where it is low and anti-corruption 
laws were ineffective, they found greater amount of antibiotic 
resistant strains of pathogens (ABR high) and the percentage 
of resistant strains shot up from 33 per cent to 63 per cent. The 
Scandinavian countries stand out for their high quality of gov-
ernance, levels of tertiary education, universal health care and 
also the lowest levels of antibiotic resistance strains. Greece, 
Cyprus, Bulgaria and Latvia score poor on all these and have 
the highest prevalence of antibiotic resistant strains.
Corruption is dangerous for health! This is attributed to less 
supervision and enforcement of laws that cover not just drugs 
bust also food and water safety. I urge the interested reader to 
access the paper at (PLOS ONE 10(3): e0116746.doi:10.1371/
journal:pone.0116746), and look at graphs 1 and 2 which cap-
ture the analysis succinctly.
The paper also tells us how important the information collect-
ed by the World Bank and the European Commission are, and 
what they teach us. We have similar collections in India, and 
a similar analysis would be of great value. Organisations such 
as the Public health Foundation of India, The Centre for Policy 
Research, Indian Statistical Institute and others are capable of 
doing such joint work, and can be supported by the Department 
of Health research of the Health Ministry.

Vaccine/drug to cure Ebola (bio - tech)
A lot many scientific developments have been proposed to take 
place in 2015.  One of the key developments will to formulate 
a vaccine or drug to cure Ebola disease. Many human clinical 
trials have already begun in Liberia and Guinea and Leone are 
also expected to begin the trials soon for the same. Three Afri-
can countries have majorly faced the famine of the virus.
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New laser for computer chips  
The first semiconductor consisting solely of elements of main 
group IV has been revealed. The germanium-tin laser can be 
applied directly onto a silicon chip and thus creates a new basis 
for transmitting data on computer chips via light. 

A smartphone dongle to diagnose HIV, 
syphilis  
A palm-sized dongle connected to a smartphone will soon be 
able to diagnose HIV and syphilis with good accuracy. The de-
vice, which was recently field-tested on 96 patients in Rwanda, 
had high sensitivity and specificity for both HIV and syphilis.
Sensitivity and specificity for both the infections are compara-
ble to the lab-based ELISA. In the case of HIV, the sensitivity 
was 100 per cent and specificity was 87 per cent. For syphilis, 
the sensitivity was 92-100 per cent and specificity was 79-92 
per cent. Two types of syphilis antibodies are looked for to con-
firm infection and prevent over-treatment.
By increasing detection of syphilis infections, deaths might be 
reduced to 10-fold. And for large-scale screening where the 
dongle’s high sensitivity with few false negatives is critical, 
HIV testing might scale up at the community level with im-
mediate antiretroviral therapy that could nearly stop HIV trans-
missions and approach elimination of this devastating disease.
The device has several highlights.

• Both HIV and syphilis can be diagnosed in about 15 
minutes and at a fraction of the cost of a lab-based ELISA test. 
• The dongle cost under $34 compared with an astro-
nomical $18,450 for ELISA equipment.
• Also, the material and reagent required for testing 
HIV and syphilis cost no more than $1.44; in the case of con-
ventional lab-based equipment the cost for testing these infec-
tions is $8.50.
• The total power consumed by the device for a test is 
1.6 m as compared to smart phones that uses 751mW on 3G 
and 17.5 mW in standby mode which implies the device can be 
used in the field where power may not be available 24x7.
The device uses a rubber bulb instead of power – consuming 
electrical pump to create vacuum which when pressed create 
a negative pressure. The negative pressure, in turn, moves a 
sequence of reagents that are already stored in a cassette.

Since audio jacks are standardized among smartphones, the 
dongle can be attached to any compatible smart device.The 
audio jack of iPhone sends a 19-kHz audio signal that is con-
verted into a stable DC 3 volt. 
It is very easy to operate the dongle. Health workers needed all 
of 30 minutes of training before they started using the device.
Fingerprick whole-blood specimen was sufficient to diagnose 
both the infections. 

There are five detection zones on the microfluidic cassette. 
Each zone is coated with antigens/antibodies specific to diseas-
es plus internal negative and positive controls. Blood sample is 
flowed through the microfluidic channel, passing through each 
detection zone in sequence.The dongle detects the presence of 
antibodies against HIV and syphilis from blood samples by 
capturing these antibodies using specific antigens in the micro-
fluidic channel. It is used to analyse the amount of antibodies 
from blood samples and display results as positive or negative.

COMPUTER & IT
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Controlling fruit sucking moths in citrus
Eudocimafullonia and Eudocimamaterna  are the Two species 
of fruit sucking moths have been reported to cause enormous 
damage. Being nocturnal they mainly attack after dusk at the 
time of ripening, which causes heavy losses.

Insecticide-resistant mosquito discovered
A newly discovered ‘super mosquito’ has the ability to survive 
the insecticides used to treat bed nets which are key in pre-
venting the spread of malaria in humans. Interbreeding of two 
malaria mosquito species in the West African country of Mali 
has resulted in a “super mosquito” hybrid that is resistant to 
insecticide-treated bed nets.
The introduction of insecticides has altered the evolution-
ary relationship between two species. It is an example of one 
unusual mechanism that has promoted the rapid evolution of 
insecticide resistance in one of the major malaria mosquito 
species.Anopheles gambiae , a major malaria vector, is inter-
breeding with isolated pockets of another malaria mosquito, 
A coluzzii .Entomologists initially considered them as the “M 
and S forms” of Anopheles gambiae. They are now recog-
nised as separate species.
The World Health Organisation’s World Malaria Report 
indicates that deaths from malaria worldwide have decreased 
by 47 per cent since 2000. Much of that is attributed to the 
insecticide treated bed nets. Now there is an urgent need to 
develop new and effective malaria vector control strategies.A 
number of new strategies are in development, including new 
insecticides, biological agents including mosquito—killing 
bacteria and fungi — and genetic manipulation of mosquitoes 
aimed at either killing them or altering their ability to transmit 
the malaria parasite.

Grey mildew disease management in cotton 
Grey mildew is a serious fungal disease, which has been af-
fecting cotton yield in India.When  compared to its prevalence 
in last four years it has been increased by 10 – 30 percent 
this year. It has become a major disease and needs effective 
control during early days only. Low temperature and humidity 
prevailing during the winter season also contribute to the dis-
ease intensity. This pathogen survives mainly on plant debris 
and volunteer plants.
Symptoms
• Initially triangular, square or irregularly circular 
whitish spots of 3 to 4 mm size on leaves appear.
• The disease usually first appears on the lower canopy 
of older leaves when bolls set.
• Smaller spots merge together and form bigger spots.
• Profuse sporulation gives them a white mildew like 
appearance.
• Irregular or angular translucent spots (areola) are 
formed by the veins of leaves. Disease severity is more spread 
in upper leaves, flowers and bolls.
• Leaves become yellow, turn to brown colour. Severe 
intensity of grey mildew disease leads to leaf curling and 
eventually the defoliation of green leaves and both surfaces of 
the leaves get uniformly covered by white powdery growth of 
the fungus.
• High humidity, low temperature help in the spread of 
this disease.
Control measures
• First foliar spray of 3 gmwettablesulphur per one li-
tre of water in the initial stages of the disease to be employed.
• Dusting of 8-10 kg of Sulphur powder effectively 
controls the disease.
• Also about one gram of Carbendazim or Benomyl 
per litre of water is effective.
• If the disease intensity is more, new fungicides like 
one litreHexaconazole or 300 gm Nativo-75 WG per hectare 
is required to control the grey mildew disease.
• Deep ploughing, rotation crops like cereals, growing 
regional tolerant varieties, are recommended.
• Crop residues should be removed and burnt.

Drones’ key roles in precision farming 
Drones are being used by scientists in site-specific research 
related to irrigation, plant growth, nutrient management, her-
bicide application and with more potential applications. 

AGRICULTURE
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Controlling rhizome rot in ginger 
Rhizome rot, also called soft rot, is one of the most devastat-
ing diseases of ginger. Initial symptoms of the disease appear 
as light yellowing of leaf tips which gradually spread down to 
the leaf blade and leaf sheath along the margin.
During early stages, the middle portion of the lamina remains 
green while the margin turns yellow. Subsequently the yel-
lowing spreads to all leaves followed by drooping, withering 
and drying. Infected shoot can be easily pulled out from the 
soil.
Management practices
Use of healthy rhizome is one of the most important preven-
tive measures.
Cultivars such as Maran, Nadiya and Narasapattom are re-
ported to be resistant to this infestation.
Water-logging in the field must be avoided. A raised bed of 
30 cm height and 1m width is recommended. Provide proper 
drainage and keep land free from weeds at all times.
Collect the diseased material as and when the disease is 
noticed and burn them. Plan early planting during April. Crop 
rotation with non- host crops like leguminous crops, maize, 
ragi, paddy will not only benefit the soil nutrient supplementa-
tion but also keep the diseases under check.
Seed rhizome dip treatment with Trichodermaharzianum l0 
gm per litre of cow dung slurry, before sowing is effective. 
One per cent of bordeaux mixture spray just after extraction is 
also effective.
Drenching the seeds with bordeaux mixture in 25 litres of wa-
ter dissolved in six kg of copper sulphate solution and again 
after germination at 2-3 weeks interval gives partial control.
Seed treatment
Rhizomes treated with Trichoderma bio-control agent at rate 
of 5gm / kg of rhizome for 30 minutes proves effective. Ap-
plication ofTrichoderma bio-control agent 2.5 kg mixed with 
50 kg FYM 10-15 days before sowing and oil cakes making 
are recommended.
Soil drenching with Mancozeb 0.3 per cent or Metalaxyl at 
500 ppm is recommended in epidemic disease areas.
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Insight into origins of deadly H7N9 strain  
Changes in a flu virus that has plagued Chinese poultry farms 
for decades helped create the avian H7N9 influenza Avirus that 
has sickened more than 375 people since 2013.

Red meat diet linked to cancer risk in mice  
A red meat sugar called Neu5Gc, naturally found in mammals, 
but not in humans, when fed to mice engineered to be deficient 
in the sugar (like humans) significantly promoted spontaneous 
cancers.

New repulsive material created  
In a world-first, scientists have developed a new hydrogel ma-
terial whose properties are dominated by electrostatic repul-
sion.

Playing music benefits the brain  
More than a decade ago, there was great buzz in the press and 
media on something that was tantalizingly referred to as “The 
Mozart Effect” according to which in a survey school students 
who used to listen to music by Mozart performed better in tests 
as compared to those who did not listen to Mozart. Research-
ers monitored the brains of 232 children of age group 6 – 18 in 
order to understand whether playing music is better or listening 
to music is? According to the MRI scans it was revealed the 
changes in the thickness of the cortex (outer layer of the brain) 
of the practising children with time. Such cortical thickness 
occurred in specific regions of the brain, called motor areas, 
involved in “control and coordination of movement, executive 
functioning including working memory, attention control, as 
well as organisation and planning for the future”.

The experiment points out that playing music actually is as 
much an exercise to the brain as working out in a gym is to the 
body, and that it is not one-off or temporary, but offers long 
term benefits. 

Solar cell polymers with doubled output  
Scientists paired up photovoltaic polymers that produce two 
units of electricity per unit of light on a single molecular poly-
mer chain which may lead to many industry-scale manufactur-
ing processes. 

Curcumin may help fight Alzheimer’s  
A new study indicates a close chemical analogue of curcumin, 
which is a natural product found in turmeric, has properties 
that may make it useful as a treatment for Alzheimer’s disease. 

Global warming: future wheat harvests cut  
Future global wheat harvest is likely to be cut by 6 per cent 
per degree Celsius of temperature increase if no adaptation 
takes place. This amounts to 42 million tons of yield reduction 
worldwide.

Clutch and gearbox turn up in insect flight  
Insects can be pesky creatures, with flies and mosquitoes able 
to skillfully avoid attempts at swatting them away. Their abil-
ity to fly — and manoeuvre dexterously — is made possible by 
some remarkable adaptations they possess, including a clutch 
and even a gearbox, according to research from a team of Indi-
an scientists. They are the most successful organisms to inhabit 
the earth. They were the first living things that evolved the abil-
ity to fly. Mastery of the air, along with miniaturisation of their 
bodies, gave them incredible access to ecological niches that 
other animals could not reach.
But such miniaturisation also made flight more challenging. 
The laws of aerodynamics demand that the smaller an animal 
becomes, the faster it must flap its wings in order to fly.House-
flies and fruit flies flap their wings at between 200 to 300 times 
a second, with each wing stroke being carried out in about 
four to five milliseconds. A blink of an eye, on the other hand, 
takes about 150 milliseconds. To remain airborne, flies must 
synchronise the movement of their wings as well as those of 
a pair of sensory organs (one on each side) known as halteres. 
The halteres, which are essential in giving insects a sense of 
their orientation as they fly, move in the opposite direction as 
the wings. Nerve cells would be far too slow for this purpose.
Using the soldier fly, Hermetiaillucens, TanviDeora  it has been 
shown that they have mechanical linkages.When the wing of 
a dead fly was manually manipulated, the wing on the other 
side also moved as did both halters.A structure in the insect’s 

MISCELLANEOUS
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thorax, the scutellum, linked its wings. The wing and haltere on 
each side were connected by another structure, the subepimeral 
ridge.
However, a fly is also able to move just one wing. During 
courtship, just like in the case of a male fruit fly which vibrates 
a wing to create a distinctive sound for attracting females.It 
turned out that the insects utilised a ‘clutch’ mechanism to en-
gage and disengage a wing from the thoracic coupling used to 
coordinate wing and haltere movement. This clutch was con-
trolled by nerve cells.
Flies also have a gearbox at the base of each wing equivalent of 
insect. This gearbox has four modes, with one mode used dur-
ing the insect’s resting state and the other three during flight. 
The flight modes set how far up and down the wings could 
move, thus varying the force they created.The ability to change 
modes in mid-flight appeared to be under the insect’s neuronal 
control. A fly may be setting different modes on its two wings 
so that it could turn and manoeuvre rapidly. Bees and beetles 
too use similar mechanisms for flight.

New primitive human species discovered?  
The first known prehistoric human has been identified from 
Taiwan which may represent an entirely new species that lived 
around 10,000 years ago. The newly discovered big-toothed 
human, “Penghu 1,” might have co-existed and even interbred 
with our species.
The discovery supports the growing body of evidence that 
Homo sapiens were not the only species from our genus living 
in Europe and Asia between 200,000 and 10,000 years ago.
The available evidence at least does not exclude the possibility 
that they survived until the appearance of Homo sapiens in the 
region, and it is interesting to speculate about their possible 
contact.
A jawbone with big teeth still in it, dredged up off the coast of 
Taiwan in Penghu channel was also studied.Penghu 1 could 
represent a new human species or a regional group of Homo 
erectus, also known as Upright Man due to its size, the jawbone 
came from an adult individual and possibly a senior, because 
its teeth are worn severely.The jawbone’s size further reveals 
that Penghu 1 was not a dwarf, unlike tiny Homo floresiensis 
, which lived on the island of Flores, Indonesia, where other 
animals were also smaller than usual.
Penghu 1 lived on mainland Asia in an ecosystem that included 
many other animals.While Penghu 1’s precise identity remains 
a mystery for now, researchers are sure that this big-toothed 
human was not a member of our species. 

Fewer pollinators, more malnutrition, 
disease  
If crop-pollinating animals continue to decline more than half 
the people in some developing countries could become newly 
at risk for malnutrition. 

A leaf out of Newton’s notebook  
Sometime between 1661 and 1665, an undergraduate Isaac 
Newton took an unlikely academic diversion from his pursuits 
of mathematics, optics and physics. A neat black-ink notebook 
jotting, sourced back to his Cambridge University days, reveals 
that Newton in fact briefly pondered plants too.
Titled quite simply ‘Vegetables’ (and entered between his notes 
on ‘Philosophy’ and ‘Attraction Electricall& Filtration’) New-
ton hypothesizes how plants transpire — or how water rises 
from roots to leaves — against the pull of gravity. Most intrigu-
ingly his ideas came over 200 years before botanists suggested 
an extraordinary and now widely accepted theory that explains 

how plants, from herbs and grasses to the Earth’s tallest trees, 
transport water from roots to leaves.
In distinct Early Modern English, Newton describes the pro-
cess by which fluid matter continually arise up from the roots 
of trees upward leaving dreggs in the pores. This makes the 
plant bigger untill the pores are too narow for the juice to arise 
through the pores & then the plant ceaseth to grow any more.
What appears to be described here is the evaporative escape of 
water from a shoot — transpiration — driven by energy from 
the Sun.
It does indeed come as a surprise that Newton dwelt on plant 
physiology in the middle of his math pursuits at Trinity.
While there is very little known about the context of his jot-
tings on plant fluids, it could be that he had the note book with 
him when he retreated from Cambridge to Woolsthorpe Manor 
(Lincolnshire) in the summer of 1665 to avoid the plague. Con-
ceivably, it may have been his sojourn in the English country-
side that inspired it. But really this is pure speculation.
The notebook was first judged not fit to be printed, but later in 
1872, it was later presented to Cambridge University Library 
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by the fifth Earl of Portsmouth.
In the minds of most, Newton’s association with plants begins 
and ends with the famous apple falling incident and his discov-
ery of gravity. But notes buried within one of Newton’s under-
graduate notebooks suggest otherwise.

Why kids in rural India die of diarrhoea, 
pneumonia  
The reason why a large number of children under the age of 
five years die of diarrhoea and pneumonia, generally in rural 
India and especially in Bihar, has become abundantly clear.
Diarrhoea and pneumonia are the biggest killer diseases in 
children aged under five years in India. Bihar has the highest 
infant mortality rate of 55 per 1,000 in the country. But 340 
health-care providers who were studied in rural Bihar rarely 
practised what little they knew about treating children suffer-
ing from these two diseases. 
Vignette interviews were conducted to assess how they would 
diagnose and treat children with these diseases. Later, the actu-
al treatment offered by the health-care providers was assessed 
by sending patients pretending to suffer from the same symp-
toms as in the interviews.
If the providers exhibited low levels of knowledge about the 
two diseases during the interviews, it was even worse during 
practice. Cheap, life-saving, widely available oral rehydartion 
salts (ORS) with zinc supplementation is the correct treatment 
for diarrhea as per the2013 WHO recommendation.
During the vignette interviews, a paltry 3.5 per cent of provid-
ers offered the correct treatment for diarrhoea. Another 69 per 
cent offered ORS, but it was in addition to other unnecessary 
treatments. Some even prescribed antibiotics.
Shockingly, no health care provider prescribed the correct 
treatment for the patients with diarrhea, only ORS. It was a few 
shades better in the case of pneumonia where the figure stood 
at 13 per cent.
Again, if nearly 21 per cent of practitioners prescribed poten-
tially harmful treatment including antibiotics without ORS 
during the interviews, an alarming 72 per cent offered danger-
ous cocktails that included antibiotics during practice. In the 
case of pneumonia, while 12 per cent prescribed antibiotics for 
pneumonia during interviews, the figure went up marginally to 
15 per cent during practice. Severe pneumonia requires treat-
ment with appropriate antibiotics.
The ongoing studies aim to understand why providers who 
know they shouldn’t be prescribing antibiotics for conditions 
like simple diarrhoea continue to do so.
Besides wrong treatment, the researchers found that the health-
care providers asked very few pertinent questions that would 
enable correct diagnosis and understanding of the severity of 

the diseases during practice than they did during interviews.
Even the most basic diagnostic question of frequency of stools 
was asked only by 46 per cent during interviews and 30 per 
cent during practice. Similarly, in the case of pneumonia, only 
27 per cent of the providers asked about rapid breathing and 
25 per cent about signs of respiratory distress during practice.
Most distressing was that during practice, 76 per cent of practi-
tioners offered treatment despite not seeing the sick child with 
diarrhoea. It was 79 per cent in the case of pneumonia.
Eighty per cent of the providers in the study did not have a 
medical degree from any system of medicine — allopathy, 
ayurveda, homeopathy or unani medicine. While those with 
formal medical training did have large gaps between what they 
knew and what they practised, they were significantly less like-
ly to prescribe harmful drugs.

Dementia on the rise globally  
Dementia is one of eight reports presented at the 2015 WISH 
Summit where leaders, health experts and policy makers from 
around the world have met. Around 44 million people live with 
dementia worldwide and the figure is expected to triple and 
reach 135 million by 2050. Dementia is one of the major causes 
of disability and dependency among older people worldwide.
In 2010, the global cost of care reached an estimated USD 604 
billion worldwide, equivalent to one per cent global gross do-
mestic product. Devastating and prevalent disease had huge 
social and financial burdens.
Experts noted that global understanding of dementia lags be-
hind other diseases and is often mistaken as a normal part of 
ageing.
Whilst there continues to be a social stigma surrounding de-
mentia, the level of necessary funding will not be addressed 
equivalent to the need. In the US, funding for HIV/AIDS re-
search is more than five times the level of that for dementia re-
search despite the fact there are five times as many Americans 
with Dementia than with HIV.
The report explores a wide range of dementia related issues, 
including the current barriers and challenges besides innova-
tive solutions, including raising public awareness, care inno-
vations, new financial models and more effective regulatory 
frameworks.

Key recommendations
It offers governments 10 key policy recommendations, aimed 
at improving both outcomes for individuals living with demen-
tia and for economies struggling to pay for the costs of caring 
for dementia.
It’s clear that there is not one simple panacea for dementia that 
lies just beyond our reach. Rather, it will take the concerted 
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and integrated efforts of leaders and innovators in all sectors 
to move the needle on this extraordinary social and economic 
challenge. 

Recent budget has not lifted the veil of 
gloom over STEAM  
A pall of gloom has set in the world of Indian Science, Tech-
nology, Agriculture and Medicine (STEAM) over the last two 
years or so. And it has nothing (not yet) to do with who runs the 
government. First an across-the-board cut of over 30 per cent 
of the allotted budget was imposed by the previous govern-
ment, leading to last-minute dropping of projects and delays in 
existing ones. And the present government has neither restored 
the cut nor added anything yet. Going by indications, it might 
not improve significantly. It was estimated a decade ago that 
the budget for STEAM will improve from the then 0.8 per cent 
of GDP to over 2 per cent in a gradual manner. Yes, it did rise 
to almost 1 per cent but dropped back in real terms soon. Indian 
efforts in STEAM are fast losing steam. So is higher education.
To a large extent, the ruling dispensations are to blame, though 
fat pocket industries cannot be left blameless. Unlike in Eu-
rope, Japan or the US, private industries and/or industrialists 
here do not have foundations or similar entities that support 
research by others; they at best support in-house research and 
development. Thus, most of us have to depend entirely on the 
central and state governments for support. State governments 
support research more by lip service than lakhs of rupees.
The earlier government had in place not one but two scientific 
advisory panels, had STEAM experts members in the Planning 
Commission, and these bodies did bring about some changes 
and plans for action. We are hoping the present government too 
would seek similar or better advice and counsel, but it is yet 
to be. They have so far extolled past achievements (real and 
imagined) rather than explore tomorrow’s science.
More often than not, ministers declare that they will open more 
IITs, IIMs, AIIMSs and Central Universities and so forth, often 
in rural places with little or no academic contacts with peers, as 
often happens in cities. Politicians are particularly enamoured 
with the success of some of these elite institutes, and think they 
can do the same within a few years by allotting hundreds of 
acre and promising billions of rupees, which may or may not 
come. But, bricks and mortar do not an IIT make. Today, over 
30 such institutions have mushroomed across the country, and 
most remain headless, and the heads of already existing institu-
tions are asked to nurse, nurture and mentor the newbies — a 
bureaucratic double-whammy solution. Getting the right peo-
ple and letting them loose to experiment is the trick, but such 
autonomy is anathema for the rulers. Expert committees meet 
and recommend what they consider as the right men/women 
for the job, but the minister dismisses the recommendation and 

offers the job to the person of his/her choice — a classic exam-
ple of ‘he who pays calls the tune.’ And we want excellence!
Academic governance in India remains so deeply vulnerable 
to the opinions of the ruling government. Oxford is not run 
by David Brown, nor is Harvard by Obama. Domain exper-
tise, independence in decision making and autonomy — three 
conditions extolled by experts as essential for success need to 
be guaranteed. This was how the original 5 IITs and 5 central 
universities gained their name and fame. This is how the Indian 
Institute of Science has remained an outstanding institution for 
over 100 years. Politicians, please keep out of these!
It is worse when you call the tune, but not even pay. Over the 
last couple of years, the allocated budget of the government 
R &D labs, and grants for research project, has been cut by 
as much as 35 per cent. Some labs have had to pay salaries 
for their staff from internal funds. Researchers go around with 
letters that have sanctioned sums of money as grants for their 
research projects, but the promised money has not come yet.
It is a marvel that despite all these, many scientists and acad-
emicians continue to perform well. I know of at least half a 
dozen youngsters who have published world class research 
publications very recently. Almost all of these are patentable 
and can bring wealth. A couple of them, given timely (indeed 
immediate) support, can be fine-tuned to generate potential 
treatment for the rampant viral disease swine flu if a targeted 
programme is launched with urgency and funded. They need 
help and hand-holding. The NIH model in the U.S. screens 
such publications and helps the authors get patents and allow 
licensing. We have two brilliant scientists heading the Depart-
ment of Biotechnology and the Department of Science and 
Technology. I request them to look into this aspect of screening 
potential breakthroughs and assist the author in patenting and 
licensing, and launch a program, just as China did (and suc-
ceeded with the SARS virus).
Independent India was founded and has developed largely by 
making friends with science. And in doing so, it relied on the 

wisdom and commitment of some scientists and economists 
who thought big. The government respected their views and 
acted on them, without any major interference. Plans were 
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made, money was budgeted and spent, and we have progressed. 
This trend has been good to us, but in recent times this is being 
given the go by. The science academies have played positive 
roles and continue to do so, by mentoring young researchers, 
offering academic advice, discussing and debating with the rel-
evant ministers. What we need is to continue to have spokes-
persons, even lobbyists as the U.S. term has it, academies and 
professional societies interacting with government assert them-
selves and taking on a role of advocacy. In such absence the 
budget for STEAM will continue to be sub-optimal. MrJaitley, 
continue to make friends with science and fund it. Mere 0.8 
per cent of GDP will not do. Make it 2 per cent and make it in 
India.
But unfortunately the budget announced recently by the gov-
ernment has only let the veil of gloom thicken. it has been 
more lip service than action. In the morning of the day of the 
budget, which incidentally was also the National Science Day, 
the Prime Minister’s message was: “The Government is fully 
committed to encouraging research, innovation and excellence, 
particularly among our young minds”. And the same evening, 
it wasrealised that the government has increased the S&T 
budget by 4-7 per cent, one that hardly meets the inflation rate. 
Even these numbers lie, because the budgetary increase was 
based on what STEAM ministries spent last year up to Decem-
ber 2014 and not what they would have upto March 31, 2015, 
as the usual practice is! Mr. Modi has not walked the talk.
Devastating
Indeed it has been a devastating budget for STEAM. The health 
ministry’s budget has been cut by 20 per cent. The money for 
the HIV programme has been cut by 30 per cent, and child 
health programme (India has the maximum malnourished chil-
dren and nursing mothers) downsized. This has led Dr.Srinath 
Reddy to lament that this is akin to starving a sick child. The 
research arm of the health ministry, Indian Council of Medical 
Research (ICMR), sees its outlay poorer this year.
Agriculture’s loss
Agriculture loses its budget by Rs 2,800 crores, from Rs 19,852 
crores last year to 17,004 this year. Its research arm, the Indian 
Council of Agricultural Research (ICAR) loses 25 crores this 
year.
Turn to the Ministry of Human Resource Development 
(MHRD) which handles school, college and university educa-
tion, and research. It faces a 17 per cent cut. Money for school 
education has been cut from Rs 55,155 crores to Rs 42,210, 
a drop of Rs 13,000 crores. In an example of administrative 
jugglery, the centre has passed on the buck to the state govern-
ments (each of which demands special assistance status, claim-
ing bankruptcy). And in higher education, the money allotted 
is already down by Rs 3900 crores, and much of the MHRD 

budget here will surely go to breast-feed the newly born doz-
ens of ‘central universities’, IITs and IIMs, leaving established 
ones to their wits. Note too that MHRD covers not just S&T 
but also humanities and social sciences the — poor cousins. 
Their demands are usually far less expensive — but even these 
are hardly met. Should education not be on the high table?
Mr. Bagla reminds us of how the research scholars pursuing 
their PhD degrees, the “foot- soldiers of Indian STEAM” had 
gone on a Gandhian type hunger strike demanding release 
of the promised scholarship money. Recently it was hiked to 
about Rs 4 Lakhs per year. The number looks substantial, but 
after accounting for admission and semester fees, thesis related 
expenses and daily living costs, each of them has little access 
to the kind of 29-rupee-lunch that our parliamentarians enjoy.
Science Ministry
Turn to the Science Ministry, and the situation is about the 
same. True, the budget provides well for mission-type pro-
grammes planned by the Space and the Atomic Energy groups. 
But if we look at the budgets of the Departments of Science 
& Technology, Science and Engineering Research Board, De-
partment of Biotechnology, Earth Sciences and the Council of 
Scientific and Industrial Research, the picture is bleak. As men-
tioned above, the so called increase of 7 per cent hardly meets 
the inflation rate.
The CSIR is particularly in bad shape, with no Director Gen-
eral for the last 18 months and about 10 with no appointed di-
rectors; the stop-gap administrative solution of the senior-most 
scientist to act as the interim head is meaningless since he/she 
has no power to plan the coming year. It is, to say the least, 
pathetic.
Many have appreciated the budget as appropriate, suited to im-
prove the economic situation in the country. Advice has been 
sought and obtained from acknowledged experts such as the 
Reserve Bank Governor, chief economic adviser, NITI Ayog-
Vice Chair, and major industry heads. Sadly though, there is at 
present no such group pitching in for STEAM. Should we not 
make friends with science, just as we have done with econom-
ics?
Beyond government
It is time for us to go beyond the government for support. Two 
groups that have remained beneficiaries of whatever little the 
government has done towards education, R&D and done very 
well are private industry and the NRI community. It is time 
they think of contributing to India’s efforts in R&D in STEAM, 
humanity and social sciences. Elsewhere in the world, private 
industry and individual business magnates have set up their 
own R&D Foundations which offer competitive grants. Indian 
tycoons, many richer than the government, need to go beyond 
“corporate social responsibility” and set up R&D funds. Can 
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bodies such as FICCI, CII, NASSCOM and ASSOCHAM 
initiate similar grants? And let such funds be managed in col-
laboration with science academies and similar scholarly groups 
with domain expertise to disburse them.
The second group
The second group is that of the Non-Resident Indians, who 
have had their early training in India, and have since worked 
hard to become success stories. And they have concerns about 
India’s future. Why should they not start a not-for-profit R&D 
fund to help India’s STEAM? (I recall how such a thing has 
happened with Israel). Such a fund, with an annual budget of, 
say, US $ 1 billion, will go a long way to accelerate the growth 
and improvement in India’s STEAM and education. Is Barkis 
willing?

Bacterium jumps host with a single muta-
tion  
With just a single mutation, a disease-causing bacterium was 
able to switch hosts. But it was a human pathogen that made 
the leap and gained the ability to infect animals, not the other 
way round.
The ST121 strain of Staphylococcus aureus is not one to be 
trifled with, capable of producing life-threatening disease in 
people. After a highly virulent ST121 strain spread through 
commercial rabbit farms in developed countries, a group of 
European researchers decided to investigate how such a strain 
had emerged.
Bacteria are notorious for their ability to exchange bits of their 
DNA, even across species. Such mobile genetic element can 
give microbes the ability to thrive in new hosts, make them 
resistant to antibiotics and be able to secrete potent toxins.
Indeed, transfer of mobile genetic elements was implicated in 
previous jumps of S. aureus strains from humans to livestock. 
But that was not the case with the ST121 strain in rabbits.
They analysed the full genome sequences of 23 different 
ST121 strains from humans and rabbits obtained from eight 
countries in three continents covering a period of 50 years. The 
most likely explanation for the emergence of the ST121 strain 
associated with epidemics at rabbit farms was a single human-
to-rabbit host jump that occurred more than 38 years ago.
The scientists then looked for mutations that all the rabbit 
ST121 strains shared but which the human strains lacked. A 
dozen genes in the rabbit strains had been affected by such mu-
tations.
In order to identify which mutations allowed a human ST121 to 
infect rabbits, they reversed those mutations in two representa-
tive rabbit strains and checked whether the resulting bacteria 
could still produce skin sores in the animals. They also intro-

duced the mutations into a human ST121 strain and tested that 
bacterium too in a similar fashion.
Mutations in 10 genes had no effect on bacterial infectivity or 
the severity of infection in rabbits.
However, with one particular mutation in the dltB gene, a hu-
man ST121 strain became capable of infecting rabbits, giving 
rise to sores similar to those produced by a rabbit strain. Two 
more mutations in the same gene increased the bacterium’s in-
fectivity.
It was amazing and completely unexpected that a single muta-
tion could make a human S. aureusstrain capable of infecting 
rabbits.
Further analysis showed that similar human-to-rabbit jumps 
of other S. aureus strains had probably occurred on numerous 
occasions, with adaptive mutations in the dltB gene being a 
widespread mechanism for doing so.
The dltB gene is utilised by the bacterium to produce a protein 
involved in making its cell wall. But the mechanism underlying 
the role of the dltB mutations in adaptation to rabbits is unclear.
It is worrying to know that a single mutation could allow a 
bacterial pathogen to switch hosts.

Smokers die 10 years sooner  
That smoking can cause up to two-thirds of deaths in current 
smokers in Australia has come out patently clear in a study of 
over 2,00,000 individuals aged over 45 years sampled from the 
general population of New South Wales.
Only those participants who did not have a history of cardio-
vascular disease, stroke, or blood clot at the start of the study 
were included in the study.
The study also revealed that compared to those who never 
smoked, the mortality rate increased dramatically depending 
on the number of cigarettes smoked in a day. The rate was dou-
ble in the case of those who smoked less than 14 cigarettes a 
day and as much as four-fold in those who smoked over 25 
cigarettes a day. 
Also, smokers, both men and women, had a risk of dying 
nearly 10 years earlier than non-smokers over the ages studied. 
Starting from age 45 years, 44.6 per cent of male Australian 
smokers are estimated to die by age 75 years compared with 
about 19 per cent in the case of non-smoking males.
The progressive increase in the relative risk of dying earlier has 
been attributed to early start of smoking and greater number of 
cigarettes smoked a day.
The average duration of smoking in current smokers in the 
study was 38.5 years with a majority of them smoking for over 
35 years; they smoked over 15 cigarettes a day.
But the good news is that death rates in smokers who quit 
smoking before turning 45 years were no different from those 
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who never smoked. However, the death risk diminished only 
gradually with increasing time from cessation. Prevalence of 
smoking in Australia is estimated to be 13 per cent, one of the 
lowest in the world.
The present study along with those from the U.S. and UK in-
dicates that up to two-thirds of deaths in the 21stCentury are 
most likely due to smoking.

India turns spotlight on adolescent health  
“India has demonstrated very strong leadership in positioning 
adolescent health as part of continuum of care. India has taken 
the lead to present to the rest of the States why it is important 
to have a discussion on adolescent health,” said Dr. FlaviaBus-
treo, Assistant Director-General of Family, Women’s and Chil-
dren’s Health, WHO, Geneva. She was recently in New Delhi 
to attend the Global Expert Consultation meeting.
Last year, India had requested a discussion on adolescent health 
at the equity board of the WHO. There were discussions at the 
equity board this year as well. “We will have a development 
of framework on adolescent health which will be discussed by 
all health ministers at the UN General Assembly in May this 

year,” she added.
In February 2013, at the Summit on the Call to Action for Child 
Survival, India launched its ambitious new Reproductive, 
Maternal, Newborn, Child and Adolescent Health strategy, 
now known as RMNCH+A, to accelerate mortality reduction 
amongst the country’s most vulnerable women and children.
India has every reason to take the lead — it has a huge adoles-
cent population of 243 million, constituting over 21 per cent of 
the country’s population. India is yet to meet the Millennium 
Development Goal 4 (under-5 mortality rate) and MDG 5 (ma-
ternal mortality rate).
Overlooking the health of the adolescents has been one of the 
main reasons why it has failed to reach these goals till now. 
The adolescent period provides a second chance to improve the 
health and wellbeing of a child in the second decade of his life.
While what happens during the early years of life impacts ado-
lescents’ health and development, what takes place during the 
adolescent period affects health during the adult years and even 

influences the health and wellbeing of the next generation.
Unfortunately, programmes targeted at adolescents are not as 
advanced as in the case of child health and survival. “We have 
decades of knowledge, in say, oral rehydration salts (ORS). But 
in the case of adolescent health, we have only a couple of dec-
ades’ knowledge,” she said. “Programmes targeted at adoles-
cents are not so well established. And knowledge and capacity 
to drive those programmes are not well established.”
Besides health and wellbeing issues like teenage pregnancy, 
nutrition, alcohol and tobacco consumption, mental health, sui-
cides and road accidents, there are certain interventions which 
if not applied during the adolescent period can be missed for-
ever. Immunisation of adolescent girls using human papilloma-
virus (HPV) vaccine can cut deaths from cervical cancer.
As per 2013 data, maternal mortality has been reduced to 
2,80,000 across the world. But there are roughly 5,00,000 new 
cervical cancer cases a year causing nearly 3,00,000 deaths. 
The HPV vaccine can prevent the onset of cervical cancer if 
given to girls between 10 and 13 years.
“We are having a discussion on whether the Indian govern-
ment and society require any other evidence.” Dr. Bustreo said. 
“But governments have to put in place certain systems.” Since 
the HPV vaccine serves as primary prevention, governments 
must also have in place cervical cancer screening, which is sec-
ondary prevention. “If you screen and detect cervical cancer, 
countries should have the ability to treat women, because it is 
unethical to screen a patient and communicate the news and 
say we are not able to treat you,” she warned.

Malaria: people with blood group A more 
vulnerable to severe disease  
A protein produced by some strains of the malaria parasite can 
cause red blood cells, especially in blood group A individuals, 
to form clumps, thereby increasing the severity of disease.
When certain strains of Plasmodium falciparum , the single-
celled parasite that is responsible for the most dangerous forms 
of malaria, get into red blood cells, those cells start sticking to 
other red blood cells as well as to walls of blood vessels. The 
resulting obstruction to blood flow can damage tissues and lead 
to severe malaria that is life-threatening.
Previous research had implicated the ‘ P. falciparum erythro-
cyte membrane protein 1’ (PfEMP1) in red blood cells forming 
clumps. (Such clumps are called ‘rosettes’). Once the parasite 
infects red blood cells, this protein that it produces appears on 
the outer surface of those cells. The protein then latches on 
to receptor molecules found on other red blood cells, creating 
rosettes.
However, when PfEMP1 was removed from red blood cell 
surfaces using enzymes, rosette-formation was reduced only in 
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those of blood group O but not blood group A. This indicated 
that PfEMP1 may not be the only molecule involved in rosette 
formation.
The RIFINs too are secreted by the parasite and then get to the 
surface of red blood cells. There are 150rif genes that carry 
the genetic information for RIFINs. One P. falciparum para-
site examined by the team carried 85 such genes, but with just 
one of those genes being responsible for much of the RIFINs 
it produced.
The RIFINs were thought to act as decoys, making it difficult 
for the human immune system to detect and destroy parasite-
infected red blood cells.
SuchiGoel of KarolinskaInstitutet at Stockholm in Sweden and 
colleagues introduced a rif gene into Chinese hamster ovary 
cells. Those cells, with the RIFIN protein on their surface, 
“bound large numbers of group A RBCs. The rosette forma-
tion with group O RBCs was “less pronounced.” Moreover, 
when molecular tags that marked RBCs as belonging to group 
A were removed, their binding to cells bearing RIFIN were 
similar to those of group O.
Only RIFINs of sub-group A, which accounts for about 70 per 
cent of these proteins, led to rosettes being formed.
The protection offered by blood group O could explain why the 
blood type is so common in the areas where malaria is com-
mon.

How chameleons change their colour  
Using Raman spectroscopy it has been discovered that how do 
chameleons change their colour?
Panther chameleon Furciferpardalis from Madagascar  was the 
subject and it was revealed that chameleons have a mobile “lat-
tice” of nanocrystals on the surface of their skin, which come 
together and disperse thereby shifting the wavelength of light 
reflected by the reptile.

These nanocrystalsare of different shapes, sizes and organiza-
tions and are distributed in two layers of skin cells called irido-
phores (iridescent light-reflecting cells). While the upper layer 
of iridophores is responsible for rapid colour change achieved 
by a shift in spacing of nanocrystals in a triangular lattice, the 

deeper layer of cells broadly reflects light, especially in the 
near-infrared range.

The distance between crystals is on average 30 per cent less 
in the resting state (blue or green skin) than it is in the excited 
state (yellow or white). With an increase in distance between 
nanocrystals in excited male panther chameleons, iridophores 
shift their selective reflectivity from short (blue) to long (red 
or infrared) wavelengths, causing the corresponding shift from 
green to yellow/orange skin.

Microbe-laden mosquitoes cut dengue 
spread: study  
Mosquitoes carrying a certain sort of bacterium could seriously 
cut, even eliminate, dengue transmission in places where the 
disease is rife, including many parts of India, according to a 
new study.
Millions of people in tropical areas across the globe get in-
fected by the dengue virus annually. Some half a million, many 
of them of children, develop severe forms of the disease, re-
quiring hospitalis- ation, and about 2.5 per cent of them die, 
according to the World Health Organisation.
However, efforts at reducing infections by controlling mosqui-
toes that spread the virus —Aedesaegypti and, to a lesser ex-
tent, Aedesalbopictus — have not been successful in endemic 
countries.
A team of Australian scientists, led by Scott O’Neill at Monash 
University, hit upon the idea of using strains of Wolbachia , a 
naturally occurring bacterium found in many insects, to limit 
the ability of mosquitoes to pass on the virus to humans it bites.
When lab-reared mosquitoes carrying Wolbachia are released, 
the bacterium goes on to establish itself in the local mosquito 
population and limits their ability to pass on the virus.
The ‘Eliminate Dengue’ programme is carrying out field trials 
using this technique in Australia, Vietnam, Indonesia, and Bra-
zil. Preparations are under way for a trial in Colombia as well.
A group of researchers also have tried to quantify the impact 
of two Wolbachia strains on dengue transmission by A. aegypti 
mosquitoes.
When mosquitoes with the w Mel strain were fed blood taken 
from hospitalised dengue patients in Vietnam, the bacterium 
provided “significant but imperfect blocking” of the dengue 
virus.
The virus was less able to establish itself in the gut of mosqui-
toes with w Mel and thereafter spread to their salivary glands. 
As a result, fewer mosquitoes with the bacterium had the virus 
in their saliva. (It is through a mosquito’s virus-laden saliva 
that humans catch the infection.)
The scientists then used a mathematical model to examine how 
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dengue virus transmission could change when mosquitoes had 
this bacterial strain in them.
Establishment of w Mel-infected A. aegyptiwould be sufficient 
to eliminate dengue in low or moderate transmission settings. 
But it may be insufficient to achieve complete control when the 
transmission levels were high.
w Mel-bearing A. aegypti mosquitoes were likely to have “a 
major impact overall” in India, perhaps eliminating dengue 
from one-third to one-half of the country, and substantially 
reducing transmission elsewhere, said Prof. Ferguson in an 
email. He is founding director of the MRC Centre for Disease 
Analysis and Modelling, and also heads the Department of In-
fectious Disease Epidemiology at Imperial College London.
The intensity of dengue transmission in India is likely to vary 
a lot from place to place, as a result of differences in climate, 
population density, environmental suitability for Aedesaegypti. 
Because of poor data on dengue epidemiology for all of India 
as yet, it is hard to say precisely where w Mel would be suf-
ficient to eliminate dengue and where it would only be able to 
reduce case numbers.”
The wMelPop strain of Wolbachia, on the hand, had a much 
stronger blocking effect on the dengue virus. Consequently, 
this strain was estimated to give at least 90 per cent blocking 
of transmission.
The results suggest that establishment of wMelPop-infected A. 
aegypti at a high frequency in a dengue-endemic setting would 
result in the complete abatement of DENV [dengue virus] 
transmission,.
But as this Wolbachia strain greatly reduced the fitness of the 
mosquitoes that carried it, ensuring that a sufficiently high pro-
portion of the mosquito population harboured the bacterium 
was a challenge.

Ancient human’s genome  
Palaentologists are trying to sequence the complete genome of 
400,000 year old ancient human Sima de Los Huesos whose 
specimen was found in a deep cave in Northern Spain. The 
results could help to clarify the evolutionary relationship be-
tween humans, Neanderthals and another ancient group called 
Denisovans, and to identify episodes of inbreeding between 
distantly related hominins.


