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Science Last Fortnight 
 
Between the last issue of Current  
Science on 10 March to this issue on  
25 March, much has happened in the 
world of science. We bring you some 
snippets from selected scientific litera-
ture.  

The LURE of female gametophyte 
in A. thaliana 

A pollen falls on a pistil. And a tube 
grows from the pollen. What attracts the 
tube towards the ovules? This child-like 
question is now getting answers. 
 In the last three years, evidence for the 
presence of chemo attractants in the fe-
male gametophyte has been uncovered. 
In fact, we know now that these are pep-
tides rich in cysteine. Scientists have 
fondly named them LUREs. 
 But how does it turn on pollen tube 
growth? It is not that every pollen will 
sprout tubes. Only those from the same 
species seem to be attracted to the lure of 
the female gametophyte. Two papers in a 
recent issue of Nature delineate the con-
nection between the LUREs of A. 
thaliana and the pollen – by screening 
the receptors on the pollen grains. A path 
has been broken for similar studies on 
other plants. 
 In some plants such as mangoes, the 
pollens from the same tree do not grow 
tubes. But pollen from another mango 
tree sprouts tubes. The mystery of mo-
lecular mechanisms for this inhibition of 
the growth of pollen tubes may also be 
solved soon. 

Nature, 531, 241–244, 10 March  
Nature, 531, 245–248, 10 March  

Problem of PET bottles 
Polyethylene terephthalate, PET, is one of 
the most common plastics found in the 
country. PET bottles are sometimes treated 
like precious pets in summer – especially 
after a deficient monsoon. What happens 
to all the PET bottles that are being con-
stantly produced? 
 Recently, experiments done near Pune 
revealed that PET bottles can be reused to 
reduce water evaporation from irrigation 
tanks. But the amount of PET bottles being 
produced is much more than can be put to 
use in this manner, in irrigation tanks. 

How does one surmount the mounting 
problem of PET bottles in the environ-
ment?  
 A paper in the recent issue of Science 
seems to suggest a new avenue. Japanese 
scientists, screening the area around a plas-
tic recycling facility, discovered a bacte-
rium, Ideonella sakaiensis, that can 
degrade PET. The understanding of how 
the bacteria manages to attach itself to the 
smooth material and break up the polymer 
into environmentally safer monomers of 
ethylene glycol and terephthalic acid will 
help us devise bio-industrial recycling 
strategies to tackle the problem.  

Science, 351 (6278), 1196–1199, 11 March 

Bioprocessing of lignocellulose 
Plant biomass in the form of lignocellulose 
subsists for a long time, slowly degraded 
by fungi and ultimately integrated into the 
soil. Study of such fungi has not yielded 
industrially useful species that can be put 
to use for biofuel production from ligno-
cellulosic materials.  
 To speed up the process, US scientists 
looked into the guts of herbivores. And 
discovered anaerobic fungi that can de-
grade the material more efficiently. These 
fungi can cut through the lignin and extract 
energy from the cellulose – of course, un-
der anaerobic conditions. The paper in the 
recent issue of Science delineates some 
candidate enzymes for the bioprocessing 
of lignocellulose. 
 Industrial dump and animal dump. Sci-
entists find interesting things in unlikely 
places, don’t you think? 

Science, 351 (6278), 1192–1195, 11 March 

Seasonality in cognitive functions 
As in migratory birds and animals whose 
behaviour changes with seasons, our cog-
nitive functions, too, go through seasonal 
cycles, claim Belgian scientists, in a paper 
in a recent issue of PNAS. It appears that 
sustained attention becomes better in June 
and decrease towards winter. But tasks that 
use working memory improve towards 
winter.  

The finding has implications in educa-
tion and research and the experiments are 
worth reproducing. 

PNAS, 113(11), 3066–3071, 15 March 

Biological clock reset 
Bird migration is seasonal: an important 
internally produced biological process 
that is cued by the light–darkness rhythms. 
Several clock genes interact intricately 
with the environment and nervous system 
to produce and seasonal oscillations in 
cells and tissues such as the hypothala-
mus and several endocrine glands.  
 Researchers from the Department of 
Zoology, University of Delhi, investi-
gated the role of the pineal gland in such 
rhythms using song birds like migratory 
red-headed buntings. The researchers 
removed the pineal gland of the birds. 
And, along with appropriate controls, en-
trained them to short days (8 h light). 
This was followed up by 10 long days 
(13 h light).  
 ‘Migratory restlessness’, called Zu-
gunruhe, or orienting towards flight des-
tination at night and practicing flights are 
used as behavioural indicators of an urge 
to migrate. Activity/rest patterns and 
mRNA expression of seven clock genes 
indicated that the absence of pineal gland 
did not affect the development of Zugu-
nruhe, but showed a decay of the cir-
cadian rhythm during the restlessness. 
 Reduced gene oscillations in the hypo-
thalamus and variable gene oscillations 
in peripheral brain tissues and liver were 
also observed. But, the retina did not ap-
pear to be affected. 
 Birds are known to use any two of the 
three clocks – hypothalamus, pineal gland 
and retina. Each clock interacts with at 
least one other to generate the light–dark 
cycles entrained for 24 hours. However, 
the retinal clock seems to have no role in 
the circannual rhythms. Why? Is it easier 
to entrain the pineal gland for such long 
haul seasonal tasks? 

Physiology & Behavior, 56, 156–163,  
15 March 

Turmeric for stomach ulcers? 
Pectins are a group of water-soluble col-
loidal carbohydrates found in some ripe 
fruits with an ability to jell. Using spe-
cific pH and temperature conditions, pec-
tins can be modified by breaking down 
long, branched chains of polysaccharides 
into shorter, unbranched lengths of soluble 
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fiber molecules that dissolve easily in 
water. 
 Researchers from the Central Food 
Technology Research Institute, Mysuru, 
have isolated some native and modified 
pectins from turmeric and evaluated 
them for ulcer preventive properties – 
under both in vitro and in vivo condi-
tions. The modified pectins showed sig-
nificant superior performance on ulcer 
scores, protection of mucous membrane, 
inhibition adherence and growth of H. 
pylori. 
 The pectins also differed in their struc-
tural and molecular properties. The 
modified pectins were rich in galactu-
ronic acid and galactose. Their NMR and 
infrared spectroscopy results indicated 
the presence of galactans which bind to 
inflammatory markers, thereby reducing 
inflammation-induced ulcers. Also, be-
cause of their low molecular weight, 
these modified pectins show increased 
bioavailability.  
 The humble kitchen herb, turmeric, 
does it again, claiming yet another 
neutraceutical property! 

Carbohydrate Polymers, 138, 143–155,  
15 March  

Drosophila model  
for neurodegeneration 

Human Apolipoprotein E (hApoE) is ma-
jorly synthesized by astrocytes in the 
brain. There are three common isoforms 
of hApoE: 2, 3 and 4. Individuals 
with ε3 and ε4 alleles of hApoE are at 
higher risk for late-onset Alzheimer’s 
disease. Since there are no animal mod-
els for the effects due to the difference in 
alleles, it has been difficult to study the 
contribution of this factor in the devel-
opment of the disease.  
 Researchers in Mysuru University and 
IISc Bengaluru, overexpressed human 
ApoE alleles 3 and 4 in transgenic 
Drosophila lines, specifically in the neu-
rons of the eye and mushroom body, to 
understand the extent of neurodegenera-
tion mediated by human ApoE alleles. 
 Over-expression of 3 and 4 alleles in 
the eyes caused significant degeneration 
of photoreceptor cells. Moreover, over-
expression in the mushroom body caused 
significant decrease in the number of 
neurons. In both cases, neurodegenera-
tion was significantly higher in droso-
phila carrying 4 in comparison with 
those carrying 3.  

 The mushroom body in Drosophila is 
involved in olfactory memory. Both 10- 
day and 40-day old transgenic ApoE3 
and ApoE4 flies showed decreased reten-
tion in olfactory memory. Again, the 
memory deficit in ApoE4 was signifi-
cantly higher than in ApoE3 flies. 
 Transgenic flies also showed a signifi-
cant reduction in longevity compared to 
control flies. Irrespective of acute or 
chronic exposure to paraquat (PQ), both 
hApoE transgenic lines showed an in-
crease in reactive oxygen species. On 
chronic PQ treatment, a neuronal damage 
in the MB was caused by PQ-mediated 
oxidative stress.  
 More interestingly, PQ treated flies 
showed decrease in memory score on a 
memory test on chronic exposure whereas 
acute exposure led to an increase in 
memory performance – indicating a neu-
roprotective role of hApoE. The memory 
enhancement was greater in hApoE3 than 
in hApoE4 expressing flies.  
 This Drosophila model can assist the 
study of molecular and cellular events 
accompanying hApoE4 mediated neuro-
degeneration. 

Behav. Brain Res., 301, 10–18, 15 March  

Anion chemosensors 
Production simplified 

Until recently, chemosensors designed 
for anion detection involved multistep 
processes, commonly involving polar –
NH protons of thiourea, amide or imida-
zolium moieties for target recognition. 
The purification of such molecules is te-
dious and the synthesis yields are low 
and the product shows delayed recogni-
tion response.  
 A study, involving three institutions in 
India, promises to overcome these hur-
dles. Researchers devised two acetate 
specific receptors using Pyridoxal 5 
phosphate (PLP), the active form of Vi-
tamin B6, in a single step. And the prod-
ucts were highly specific to acetates. By 
making PLP interact with 2 aminophenol 
and aniline, scientists created a Schiffs 
base where the polar –OH and –NH 
groups could induce immediate changes 
in the mixture by reacting the acetate ion. 
Both types of receptors displayed  
colorimetric sensitivity for acetate. The 
detection limit for acetate ions was in 
micromolars – 7.2 M for receptor 1 and 
22.9 M for receptor 2. 

 Acetate ions are of vital significance 
due to their role in metabolic processes: 
enzyme activities, protein synthesis, hor-
mone transport. Researchers are confi-
dent that, following their lead, PLP will 
be increasingly used to develop more 
chemosensors for bioactive anions.  

Spectrochemica Acta Part A – Mol. Biomol. 
Spectroscopy, 157, 110–115, 15 March  

Lens regeneration  
after cataract operation 

Cataract is a leading cause of blindness. 
Usually the treatment consists of surgical 
removal of the lens that has become opa-
que. Techniques for implantation of arti-
ficial ocular lens are also refined enough 
to give sight back to people.  

But a minor deviation from the pro-
cedure can help the regeneration of the 
lens, claims a recent paper by Chinese 
and American scientists. The new proce-
dure leverages on the understanding of 
the endogenous lens progenitor stem 
cells and the gene expression in lens.  
 The lens progenitor cells are primarily 
in the front part of the eye. So the cut is 
made not in the centre, but more towards 
periphery. By removing the lens through 
a small hole, leaving behind the lens cap-
sule, endogenous lens progenitor stem 
cells are retained in the eye. They tested 
the technique first in rabbits and found 
that vision is restored in about five 
months after the surgery. 
 They tried it next on young macaques. 
Again, within a few months, the endoge-
nous stem cells proliferated and made 
functional lens. The next attempt was on 
12 paediatric cases of cataract. As con-
trols, there were 25 children who under-
went the presently accepted procedures 
and therapy. It took a little more for chil-
dren than rabbits and macaques. But 
eight months after the surgery, the new 
technique was found to have advantages 
over the traditional procedures. 

 Nature, 531, 323–328, 17 March  
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Science Last Fortnight 
 
In this column we bring you some 
snippets from selected scientific litera-
ture published between 25th of March 
and 10th of April – between the last is-
sue of Current Science and the current 
one.  

Synthesizing the Smallest Genome 
Humans have more than 20,000 genes. 
Escherichia coli carry 5000 genes. 
Haemophilus influenza, 1815 genes, and 
Mycoplasma genitalium, 525 genes. 
What is the minimum number of genes 
necessary for an organism that can grow 
and reproduce? 
 The mycoplasmas, which typically 
grow in the nutrient-rich environment of 
animal hosts, have the smallest known 
genomes in nature. A comparison of the 
genome sequences of Haemophilus in-
fluenzae and M. genitalium revealed a 
common core of only 256 genes. So this 
was initially proposed to be the minimal 
gene set for life. But using global trans-
poson mutagenesis in M. genitalium, 
scientists identified 375 essential genes. 
150 genes seemed to be nonessential.  
 To create a minimal organism that can 
grow and reproduce called for other 
kinds of experiments. Now the group re-
ports such a work undertaken on M. my-
coides. M. mycoides has more genes 
than M. genitalium. By deleting non-
essential genes, transplanting the edited 
genome to genome-free cytoplasm and 
checking whether these synthetic organ-
isms could grow and divide, scientists 
distinguished some quasi-essential genes 
among what was earlier considered non-
essential. 
 Ultimately they have reduced the 
number of genes that can make viable 
organisms to just 473. Scientists have 
successfully synthesized a minimal cell 
that is simpler than natural ones. 

Science, 351 (6280), (25 Mar 2016)  

Monitoring Groundwater Drought 
With the unpredictability of rainfall, use 
of groundwater has gone up in recent 
decades. Removal of water from under-
ground aquifers, without allowing them 
time to recharge, can lead to ground-
water drought. To measure groundwater 
recharge deficit in an area, a standard-

ized water-level index (SWI) is used. 
The index takes into account variations 
in seasonal water levels. The index is 
especially useful in relatively dry re-
gions where the standardized precipita-
tion index (SPI), vegetation indices, etc. 
do not help monitor droughts that impact 
people. 
 A study by IIT, Mumbai has come up 
with a methodology to identify spatio-
temporal groundwater droughts and 
drought-prone zones. They used SWI  
to determine temporal groundwater 
drought combined with SPLINE interpo-
lation in GIS to locate spatial groundwa-
ter drought. 
 The SPLINE interpolation technique 
for GIS minimizes the total surface cur-
vature, simultaneously creating a smooth 
surface passing through all the sampled 
points. While the SPLINE function can 
generate reasonably accurate surface 
curvatures with a few sampled points, it 
operates best in cases of low varying 
surfaces. 
 Combining these two techniques, the 
team studied drought conditions in the 
basin of Krishna tributaries in Ma-
habubnagar as a test case. The variations 
in groundwater droughts among various 
stations of observation were established 
for the period 1998–2011. The study 
showed that the region has experienced 
some instances of mild groundwater 
droughts. 
 The methodology offers a successful 
strategy to monitor and respond to water 
scarcity in other rainfed drought-prone 
areas in India. Village-level drought 
vulnerability assessment, budgeting  
water use and planning the development 
of groundwater resources could encour-
age judicious groundwater exploitation 
in the country.  

Geocarto International, 31(4), 385–407 (2016) 

Early Surra Alert  
for bovine health 

‘Surra’ is a disease prevalent in domes-
ticated animals, especially cattle, buffa-
loes, horses and camels. It is marked by 
fever, weakness and low productivity in 
the affected animals. The causative or-
ganism is a protozoan parasite, Trypano-
soma evansi, transmitted by blood-

sucking flies. The parasite can survive 
within hosts for several months, before 
clinical symptoms appear. And during 
this time, the protozoa may be transmit-
ted to other healthy animals. Therefore, 
a surveillance system for early detection 
of the disease, diagnosis and treatment is 
an imperative for farmers. 
 Scientists at the National Institute of 
Veterinary Epidemiology & Disease In-
formatics, Bengaluru, have now devel-
oped a highly sensitive technique to 
specifically detect T. evansi. They used 
highly specific monoclonal antibodies 
raised against the surface proteins of T. 
evansi to detect its presence in animal 
serum samples. Testing samples from 
cattle, buffaloes, camels, horses and 
donkeys, collected across India, Sen-
gupta and team were able to demonstrate 
a sensitivity of 95.8% and 94.4% speci-
ficity for the test. 
 By eliminating the possibilities of 
false positives that may be caused by 
other protozoans, the new test is a good 
diagnostic tool for mass-screening of 
animals. But more importantly, data 
from the study has thrown up an intrigu-
ing result: higher prevalence in adult 
cattle compared to calves!  
 In science, when one solves a prob-
lem, more crop up.  

Veterinary Parasitology, 219, 17–23  
(30 March 2016) 

Connecting the Dots 
Sensing acetone, distinguishing life 

Since the accidental discovery, carbon 
dots have found applications in diverse 
fields owing to their tunable optical 
properties. Recently, Pal and his team 
from IIT Kharagpur have reported a 
simple process of synthesizing highly 
fluorescent carbon dots (CDs) that yields 
particles as small as 2 nm. 
 The researchers generated CDs 
through a modified hydrothermal treat-
ment of an alkaline solution containing 
dopamine and cysteine. The use of an 
alkaline medium enhanced the emissive 
property of CDs by stabilizing surface 
defects like zig-zag edges. However, 
when the technique was extended to  
water miscible solvents like acetone, 
non-fluorescent CDs were produced. 
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The differing optical properties were due 
to changes in size and charge.  
 The fluorescence of CDs originates 
from surface energy traps and the radia-
tive recombination of electron hole 
pairs. Substances like acetone, which are 
good electron donors, can hinder this 
process and cause quenching. The gen-
erated CDs could, therefore, be used to 
detect acetone in aqueous solutions. It 
can be easily seen by the reduction of 
fluorescence.  
 This has relevance in both industry 
and biology as acetone – a component of 
industrial wastes – is also produced un-
der certain physiological conditions of 
the body. Since the ultra-small particles 
can easily enter cells, they are also good 
probes for live cell imaging. Generally, 
dead cells have a pH of 4–5. This causes 
the CDs to become non-fluorescent. 
These extremely cyto-compatible CDs 
can, therefore, be developed as a novel 
and economical alternative to the classic 
‘Live-Dead’ assay. 

Talanta, 150, 253–264 (1 April 2016)  

Small Peptides to Fight Cancer 
Scientists in Kharagpur have been inter-
ested in Abrus precatorius for some time 
now. The name Abrus precatorius im-
plies a graceful plant that provides ro-
sary beads for prayers. But researchers 
in IIT KGP had a totally different reason 
for their interest: cancer treatment.  
 Earlier, they had demonstrated an 
immunomodulatory effect of a proc-
essed fraction of rathi seeds. They had 
identified two bioactive peptides which 
they called IR15 and SR11 – to indicate 
information about their first and last 
amino acid residues along with the total 
number of residues. In a recent work, 
they explore the nature of these peptides 
and their potential use in cancer thera-
peutics. 
 First they showed that the peptides are 
non-toxic to normal human keratinocyte 
cell lines. The fluorescently tagged pep-
tides were taken up by cells in a time 
and concentration dependent manner. By 
inhibiting peptide uptake, the research-
ers found clues about a possible mecha-
nism for the entry of the peptides into 
cells. 
 The study suggested that the peptides 
can probably aid the uptake of other 
biomolecules including components of 
the active fraction that are cytotoxic to-

wards cancerous cells. So the research-
ers administered imatinib mesylate – a 
drug used for cancer treatment – along 
with IR15 and SR11. The drug uptake 
was significantly increased, decreasing 
cell viability.  
 Interestingly, co-administration of 
imatinib and the peptides did not show 
any increase in imatinib uptake by nor-
mal cells. This specificity towards can-
cer cells gives these peptides a potential 
therapeutic value. An increase in cellular 
uptake of the drug can help reduce drug 
dosage and, thus, associated harmful  
effects.  
 Although this is only an initial study 
on human cell lines, it encourages fur-
ther work on these peptides to evaluate 
their potential in cancer therapeutics  
using animal models. 

Colloids and Surfaces B: Biointerfaces, 140, 
169–175 (1 April 2016)  

Mismatch Mutations:  
Nanopore sequencing of DNA 

Until now, most sequencing studies have 
focused on single strand DNA. This me-
thod is incapable of detecting the most 
frequent DNA mutations: incorrect base 
pairing. A new method suggested by 
Karmakar and Kundu can solve this 
problem.  
 The method relies on the use of a gra-
phene nano-pore, created on a single-
layer zigzag graphene nano-ribbon. This 
can detect current signals. Each base 
pair has a specific conductance and Lo-
cal Density Of State (LDOS). Differ-
ences in electrical conductance and LDOS 
patterns could help recognize nitroge-
nous bases trapped in the nano-pore.  
 Unlike most physical sensors a gra-
phene sheet is thin enough to capture a 
single base pair at any given point. This 
in turn increases the efficiency of the 
process. 
 Since the sequencer identifies base 
pairs rather than individual bases, any 
diversion from the Watson–Crick base 
pairing could be located. Nanopore 
DNA sequencing deals with faster eluci-
dation of the genetic code which can 
help in identifying genetic defects.  
 While there is much scope for im-
provement in the technique, authors 
maintain that they have an initial blue 
print for a new, low cost, marker free 
and reliable DNA sequencing device.  

Nanotechnology, 27(13), 1 April 2016 

A Clash of Clans:  
Death associated protein kinases 

The mutated form of a gene called 
DAPK3, a member of death associated 
protein kinases, is frequently found in 
malignant cells. This particular protein 
regulates cell replication and cell death. 
As such, it functions as a tumour sup-
pressor; but the mechanism of its func-
tion remains unknown. Scientists from 
IIT Kharagpur in collaboration with 
University Sains, Malaysia have unrav-
eled the forces at work. 
 Researchers identified results of three 
common mutations – aspartic acid re-
placed by asparagine at position 161, 
proline replaced by serine at position 
216, threonine replaced by methionine at 
position 112. Replacements of amino  
acids cause structural changes in the 
protein. So they studied the implications 
of these mutations on enzyme activity.  
 They first looked at the ATP binding 
site, since kinases utilize ATP as a phos-
phate donor. There are 5 separate seg-
ments in this site: 3 loops, a hinge region 
and an activation segment. The mutation 
that changes the amino acid at position 
112 opens up the ATP binding site due 
to the outward movement of loop1 and 
2. In changing the amino acid at position 
161 and 216, the loops collapse, moving 
the site deeper into the protein. Thus, 
even though the binding pocket remains, 
distorted conformation results in re-
duced catalytic efficiency.  
 There are other factors that influence 
the enzyme activity of the protein: a well 
structured hydrophobic spine and Ly-
sine–Glutamate catalytic salt bridge. The 
mutant proteins lose the catalytic loop. 
The salt bridge that stabilizes active  
enzyme conformation was also affected.  
 The study has thus elucidated the  
underlying mechanisms involved in  
tumour progression due to mutations in 
DAPK3. 

Gene, 580, 17–25 (10 April 2016)  
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Science Last Fortnight 
 

Phosphorus in River Basins  
Too much of a good thing 

 
Carbon based life is dependent on phos-
phorous. Every nucleotide in your  
genetic code requires one phosphorus 
atom. Though the amount in the biomass 
is small, the role that phosphorus plays in 
life on earth is huge. And farmers recog-
nize this more than most scientists do. 
They know that it is a primary input to 
the soil, to increase productivity.  
 But from farm to rivulets and rivers in 
the rainy season, phosphorus travels into 
river basins. In the recent issue of Nature 
Geoscience, Stephen M. Powers et al. 
present the results of their study of phos-
phorous fluxes in three river basins in 
three continents over a few decades. 
They report that ‘human-dominated river 
basins may undergo a prolonged but fi-
nite accumulation phase when phospho-
rus inputs exceed agricultural demand, 
and this accumulated phosphorus may 
continue to mobilize long after inputs 
decline.’ 
 India is a country of rivers. And in 
terms of human populations, India is 
second only to China. A system for 
monitoring phosphorus in Indian rivers 
can now be easily executed given the de-
velopment of nano biosensors of various 
kinds.  

Nature Geoscience, 9, 353–356 (2016) 
 

Nanocracks and Megacracks 
Keeping hydrated is good for health 

 
The recent issue of Nature carries a  
report that says ‘Water content in hydro-
carbon polymer membranes is regulated 
through nanometre-scale cracks (“nanoc-
racks”) in a hydrophobic surface  
coating’. Now that is a very useful in-
sight for those who are into nano tech-
nologies. Hydrocarbon fuel cells can be 
made to work at temperatures where,  
earlier, they would not have worked effi-
ciently.  
 But what is useful is not necessarily 
very interesting. Unless it is juxtaposed 
with a contrast. A report in Nature Geo-
science talks about mega cracks: the 
faults. G. Bayrakci et al. report that 
‘seawater reaches the mantle only when 
the faults are active’. The cracks in the 

crust control the global flux of seawater 
into the Earth. 

Nature, 532, 480–483 (28 April 2016) 
Nature Geoscience, 9, 384–388 (2016) 

 
Waking up Sleepy Heads 

 
Do fish sleep? How do we know? 
 A report in the recent issue of Science 
suggests that slow waves and REM sig-
nals from the brain are good indicators. 
And they have managed to measure these 
waves in adult Pogona dragons1. These 
signals were thought to be the exclusive 
rights of birds and mammals. Now that 
Pogona dragons sleep and dream, we 
could try and push the boundaries fur-
ther. Do fish sleep? 
 Of course, they do, implies another 
paper in the same issue of the journal. 
Sleep is even more primitive than the 
nervous system. The ionic oscillations in 
the extracellular medium control the 
state dependent patterns of neural acti-
vity2.  
 Now, the diurnal oscillations in ex-
tracellular ions, led perhaps primarily by 
potassium ions, provide the background 
drone for our snores.  
 Do fish sleep?  

1Science, 352, 590–595 (29 April 2016);  
2Science, 352, 550–555 (29 April 2016) 

 
Bacteria feed on Uranium! 

 
Uranium is a radioactive element. Radio-
active emissions are known to have dele-
terious effects on living organisms. 
However, certain bacteria in the subsur-
face of uranium ore deposits are found to 
be sequestrating uranium, report  
researchers from the Department of Bio-
technology, IIT Kharagpur and Depart-
ment of Microbiology, University of 
Kalyani, West Bengal. Sequestration is a 
technique used to capture a compound 
through a stream of various other com-
pounds. And the bacteria in uranium-rich 
rocks seem to be adept at this. 
 The researchers isolated fourteen dis-
tinct genera of bacteria from subsurface 
uranium ore. Arthrobacter, Microbacte-
rium, Acinetobacter and Stenotrophomo-
nas were in abundance. Some of these 
were found to be resistant to various 
heavy metals, including uranium.  

 Microbacterium was a dominant iso-
late in uranium-rich rocks. The study 
showed that test bacteria could remove 
more than 50 mg U g–1 dry weight from 
80 mg U L–1 uranium within 48 hours. 
 High resolution transmission electron 
microscopy of cells exposed to uranium 
showed that uranium was mostly seques-
tered around the cell periphery. 
 It is expected that quite soon these mi-
croorganisms will assist us in the biore-
mediation of radiation-affected areas. 
Radioactive sites can be decontaminated 
using bacteria indigenous to uranium ore 
deposits. The bacteria may also find use 
in dealing with radiological waste from 
nuclear power plants, industrial units, re-
search and medical units. 
Ecotoxicology and Environmental Safety, 

127 (12–21 May 2016) 
 

Safer Water with  
Watermelon Shell 

 
Copper is a toxic metal, which adversely 
affects the biotic component of our eco 
system. Efficient removal of copper from 
water has been an unsolved problem.  
But now, researchers in the Institute  
of Chemical Technology, Mumbai, say 
that watermelon shells can resolve this 
issue.  
 Researchers activated watermelon 
shells with calcium hydroxide and citric 
acid. The product was capable of remov-
ing copper from its aqueous solution, 
claim researchers. 
 Using ultrasound, they were able to 
increase the adsorption rate of copper – 
ultrasound reduces time from 60 minutes 
to 20 minutes, for a given solution. An 
optimum pH value of 5 favours a higher 
adsorption rate. Maximum adsorption 
capacity was found to be 31.25 mg/g for 
watermelon shells treated with calcium 
hydroxide. While for watermelon treated 
with citric acid it was 27.027 mg/g. 
 Watermelon is an eco-friendly, eco-
nomical, natural product that offers 
highly efficient biosorption. The rind of 
the watermelon is usually thrown away. 
Thus, the raw material is available in 
plenty in summer when water scarcity 
becomes a big problem. 

Ultrasonics Sonochemistry, 30,  
113–122 (May 2016) 
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Macro-ecological Patterns  
Rapid biodiversity assessment 

 
Many biodiversity-rich areas in the hot 
and humid northeast of India remain as 
yet unexplored. Lack of data has often 
been a barrier to effective planning and 
implementation of conservation actions. 
Researchers from the Department of Zo-
ology, Tripura University, propose Rapid 
Biodiversity Assessment (RBA) as a 
good tool to predict species richness, 
utilizing faunal indicator taxa.  
 Insect diversity, which represents a 
major proportion of the faunal diversity 
of tropical forests, can be utilized for 
rapid assessment because they are wide-
spread, taxonomically well-known and 
effective indicators of forest health. They 
also serve as surrogate index for biodi-
versity since they are highly dependent 
on plant diversity. 
 Researchers in Tripura considered the 
high diversity of butterflies in the north-
eastern states as a reflection of the floral 
and faunal richness of this biogeographi-
cal region. And they used butterflies as 
indicator taxa to estimate species rich-
ness and diversity.  
 They tested the assumption in the 
Rowa Wildlife Sanctuary, the heart of 
the Indo-Burmese hotspot. This wildlife 
sanctuary is marked by the richness of 
forest types with narrow and wide cano-
pies. They checked the species richness 
and diversity in three habitat types of the 
sanctuary: regenerated secondary forest, 
a botanical garden and bamboo bush. 
And they found that the abundance of 
butterfly species in the habitat is indeed 
directly related to the availability of lar-
val host plants and adult nectar sources.  
 They could collect and identify butter-
flies representing 53 species from 5 
families in the region. Seven among 
them are listed in the threatened category 
in south Asia. The study also reported 
eight new species of butterflies in the 
state. 
 The biodiversity hotspots in the Hima-
layan region resist comprehensive stud-

ies on biodiversity richness due to widely 
varying altitudes and difficult terrain. 
The study showed that a short duration 
systematic assessment of biodiversity in 
a wildlife area is a cost and time effec-
tive method of exploring the biodiversity 
of tropical habitats.  

Tropical Ecology, 57(2),  
231–242 (2016)  

 
Biofuel using Fungus 

 
In India, petrol-driven vehicles often use 
a combination of petrol and ethanol for 
various reasons. The source of ethanol is 
primarily cellulose. Montmorillonite K-
10/LiOH solution is used to isolate cellu-
lose from plant sources. Cellulose is then 
converted to glucose by using acid hy-
drolysis. Glucose is a sustainable source 
of sugar that can be readily fermented to 
ethanol.  
 The North East Institute of Science & 
Technology, Jorhat, Assam used an eco-
friendly process – a novel fungal strain 
of Myrothecium gramineum to obtain 
bioethanol. The M. gramineum strain 
was isolated from the acacia plant. 
 They extracted cellulose from rice 
husk using M. gramineum. The study re-
vealed that cellulose, glucose and bio-
ethanol yields were at 68%, 60% and 
25%, respectively.  
 Analysis techniques like FT-IR, GC, 
etc. were used to characterize the synthe-
sized cellulose, glucose and ethanol. Bio-
ethanol obtained from this process was 
comparable to laboratory ethanol and the 
ethanol obtained from Aspergillus niger, 
another microbe.  
 Researchers say that rice husk is a 
good source of bioethanol. 

Carbohydrate Polymers, 14, 20–27  
(5 May 2016) 

 
Another Case for Open Access? 

 
While the number of open journals is in-
creasing, while the lobby for open access 
to public funded research is increasing its 
pitch, there are still die-hard journals that 

turn a blind eye to the writing on the 
wall.  
 Researchers in India at least, cannot 
afford to pay in dollars for each paper 
they read. So a Facebook page became 
quite a hit with many young Indians. If 
you can get hold of a research paper that 
you want desperately, all you have to do 
is to ask in the Facebook group. Some 
Good Samaritan from somewhere will 
send you the PDF file. 
 But what if you don’t want to sign in 
to Facebook? What if you are the stereo-
typical, socially awkward, scientist, too 
shy to interact even on Facebook? You 
would perhaps go to Sci-Hub. 
 Sci-Hub has become so popular that 
the number of users is expanding more 
rapidly than that of Facebook. 
 If you want to know the inside story, 
the gossip behind pirated PDF copies  
of scientific papers that are being 
downloaded every day, you may need to 
read the recent issue of Science. An edi-
torial and two feature articles will give 
you the inside stories of a young woman 
taking on scientific publishers. Surpris-
ingly, it seems that even those who can 
get hold of the papers from legal sources 
seem to prefer downloading it from Sci-
Hub. 
 Downloading movies and serials from 
torrents had hurt the entertainment indus-
tries badly. The music industry too had 
to restructure itself to survive. Now per-
haps it is the turn of scientific publishers. 
Will they be able to withstand the drop in 
revenue for long? Will they evolve a 
pricing strategy that allows scientists 
from the developing world access to  
information without jeopardizing their 
livelihoods? Time will tell. 
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Science Last Fortnight 
 
Gender Equality, Sex Differences 
Competition and Mental Functions 

There seems to be a general consensus 
that males are stereotypically more 
competitive than females. Of course, 
competition between women can be as 
fierce as that between men when re-
productive success is concerned. But in 
the economic realm, women seem to 
compete less. This apparent lack of de-
sire to compete has often been given as 
a reason for not finding women in top 
positions in professional fields. But 
now a paper in the recent issue of 
PNAS challenges the notion that wom-
en are not competitive. The paper pre-
sents data to show that if the arena for 
competition is related to benefits to 
offspring, then women are as competi-
tive as men.  
 The same issue of PNAS has another 
paper that presents data on sex differ-
ences in the modulation of mental 
functions by circadian rhythm. The  
paper implies that night shift affects 
women more than men. The authors 
take pains to assure us that this is a 
matter of sex difference and not an  
issue of gender. 

PNAS, 113(19), 5201–5205 

Kitchen Chronicles  
Rancidity of Ghee 

Anhydrous, clarified fat derived from 
milk, commonly known as ghee, is an 
important component of traditional  
Indian diet. But oxidative rancidity, 
leading to change in colour, flavour, 
and nutritive value, limits its shelf-life. 
Synthetic antioxidants such as buty-
lated hydroxyanisole and tertiary butyl 
hydroquinone are often used in anhy-
drous milk fat to improve its shelf life. 
But these chemicals are suspected of 
inducing tumour formation.  
 Researchers in Haryana Agricultural 
University, Hisar, and National Dairy 
Research Institute, Karnal, now sug-
gest that lycopene, a red coloured pig-
ment found in tomatoes, as a method to 
enhance the shelf-life of ghee. After 
adding lycopene to ghee, they carried 
out a series of tests to check factors 
like stability and rancidity. The tests 

showed that lycopene suppresses for-
mation of hydro-peroxides and lowers 
free fatty acid content significantly. 
Colour of ghee was stable during 12 
month storage. Addition of lycopene in 
ghee, at levels as low as 30 ppm, sig-
nificantly reduced the development of 
rancidity.  
 Since lycopene is a natural antioxi-
dant, it is easily accepted as a food ad-
ditive. Due to its radical scavenging 
activity it plays a role in lowering the 
risk of cardiovascular diseases and 
oxidative stress. So even people who 
have anxieties about their heart can 
now start making their food tastier 
with ghee. 

Food Chemistry, 199, 541–546  

Biosensors: Increased Precision 
Detecting heart attacks, lipid 

Most biosensors involve multistep col-
our changing reactions for detection of 
analytes. These tests are often expen-
sive, time consuming and tedious. 
Moreover, the possibility of error at 
each step compromises the overall sen-
sitivity of detection. Two significant 
advances in materials science reported 
in the last fortnight, signal emergence 
of new paradigms in biosensor tech-
nologies.  
 First is a sensor for early detection 
of heart attacks1. Scientists in the Cen-
tral Scientific Instruments Organisa-
tion, Chandigarh, and the Institute for 
Genomic and Integrative Biology, New 
Delhi, report the construction of a sen-
sor using graphene quantum dots 
(GQD) to detect heart attacks.  
 GQD emit blue radiations upon ab-
sorption of UV rays (360 nm). But 
when incubated with graphene, the 
fluorescence is quenched. At this 
point, any interference in GQD–gra-
phene interaction can restore the fluo-
rescence. Scientists leveraged on this 
property to make a sensor to detect 
heart attacks. They conjugated antibod-
ies for troponin I, an extremely sensi-
tive cardiac biomarker, with GQD. In 
the absence of troponin I, the GQD 
conjugate combine with graphene, 
causing loss of fluorescence. However, 

when troponin I is present, it restores 
fluorescence, signalling heart attack. 
 Researchers tested the sensor using 
serum samples containing specific and 
non-specific biomarkers and validated 
the results using routine assays. The 
sensor was found to be highly specific 
for troponin I and could detect its pres-
ence even at levels less than 0.2 pico-
grams/ml!  
 Only TiO2 nanotube sensor boasts of 
such sensitivity, but TiO2 nanotube 
sensor takes 120 minutes for detection 
while GQD biosensor can achieve the 
feat in just 10 minutes. Scientists are 
confident that given its robustness and 
sensitivity, the sensor will find use in 
routine monitoring of heart attack 
events. 
 Another significant advance in sen-
sor technology in the last fortnight 
comes from a laboratory in South cam-
pus, Delhi University2. They reported 
creation of a sensor that can detect  
triacylglycerides in a single step, using 
a long period grating fibre – an optical 
cable with discontinuous imperfec-
tions. A light signal passing through 
such a fibre would produce altered 
transmission spectra.  
 E. K. Sharma and her team along 
with scientists in CSIR-CSIO, Chandi-
garh, first introduced imperfections in 
the optical cable and then immobilized 
lipase enzyme as a film on its surface. 
Lipase acts as a cladding on the fibre 
and changes the refractive index of the 
medium.  
 When immersed in a biological solu-
tion, the enzyme decomposes triacyl-
glycerides to its components. The fatty 
acids liberated attach to the cladding 
and increase its thickness and refrac-
tive index. This, in turn, alters the 
transmitted light. The changes in the 
pattern of transmitted light were corre-
lated to the concentration of triacyl-
glycerides in the medium.  
 The researchers checked the possi-
bility of interference from other ana-
lytes, using solutions containing 
physiological levels of urea, glucose, 
and ethanol. The sensor was not  
affected by the presence of other ana-
lytes; it was specific and could detect 
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triacylglyceride at very low concentra-
tions. The results from the sensor can 
be seen within a minute.  
 Due to the ease of detection, high 
specificity and low response time, this 
sensor will be invaluable for routine 
monitoring of triacylglycerides in clin-
ical settings. 

1Biosensors & Bioelectronics, 79, 495–499 
2Biosensors & Bioelectronics, 79, 693–700 

Graphene in Sensing Applications  
Contact with metal matters 

Electrons and holes have high mobility 
in graphene – a property that makes it 
a material of choice for a wide variety 
of applications. But contact resistance 
between graphene and metal is a limit-
ing factor in applications such as  
radio-frequency devices and ultra-low 
power sensors. Several methods have 
been tried to reduce the contact resis-
tivity. But to no avail. Last fortnight,  
researchers in Indian Institute of Sci-
ence, Bengaluru, reported identifica-
tion of the core of the problem: metal-
graphene contact orientation.  
 Metal and graphene can come into 
contact in two ways. In the first, metal 
is placed on the top of graphene. In 
this architecture, monolayer flakes on a 
SiO2/Si substrate are used for litho-
graphic processing. Then the contacts 
are made on top of these flakes, using 
electron beam. This fabrication method 
leads to uneven contact between gra-
phene and metal due to the trapped 
photo-debris, point out the researchers. 
 They argue that placing metal on 
bottom of the graphene is far better. 
The fabrication process used in metal 
under graphene avoids impurities at 
the metal–graphene interface. This 
makes metal–graphene interface clean-
er and hence resistance becomes lesser. 
Though it is a minor difference in the 
fabrication process, the difference in 
performance is significant. 
 Researchers also suggest reducing 
the metal–semiconductor barrier height 
as another parameter to be considered 
to reduce contact resistivity.  
 The reduction in the resistivity of 
graphene–metal is expected to give a 
fillip to research and development  
of applications including, batteries,  
capacitors and sensors.  

Nanotechnology, 27, 205705 

From Green to Clean  
Putting waste to use 

In a bid to put biowastes to use, scien-
tists from Centre for Environmental 
Science and Technology, Central Uni-
versity of Punjab tested the efficiency 
of western Himalayan spruce cones in 
removing chromium from water.  
 Hexavalent chromium ion is a com-
mon industrial pollutant which is  
toxic to humans. It is traditionally  
removed from the industrial effluents 
through various techniques: ion ex-
change, chemical precipitation and ad-
sorption.  
 The western Himalayan spruce pro-
duces cones rich in lignocellulose, a 
natural polymer with heavy metal ad-
sorption properties. The researchers 
compared its chromium adsorption 
ability against an industrially used ad-
sorbing agent, activated charcoal. 
 Batch adsorption studies reveal that 
spruce bio-waste is 73% as efficient as 
activated charcoal. With an efficiency 
of 228 mg/g, it stands at the higher end 
of the efficiency spectrum in compari-
son with other biowastes in terms of 
metal adsorption. Since the spruce 
cones serve no significant purpose and 
are usually burnt by local people, it 
can be developed as a low-cost adsorb-
ent for removing toxic chromium from 
industrial effluents and other water  
bodies.  

Desalination and Water Treatment, 57, 
11081–11095 

Old Computer, New Uses  
E-waste management 

Each year, about 30–50 million tonnes 
of electronic gadgets are rendered ob-
solete, generating huge amounts of sol-
id waste. In Africa and the Indian 
subcontinent where there is a continu-
ous inflow of second hand devices and 
the standard of recycling is poor, the 
picture is even more dismal. While  
existing measures attempt retrieval of 
metals from E-wastes, V. Sahajwalla 
and her collaborators from IIT Delhi, 
focused on the plastic waste.  
 Plastics form a quarter of the gener-
ated E-waste. Presently, they are used 
as feedstock for smelting processes. 
But a part of non-metallic print circuit 
board waste can also be used as filler 

for the synthesis of reinforced poly-
propylene. 
 The researchers isolated the plastic 
component of scrap computers from 
crushed motherboards and mixed it 
with different proportions of polypro-
pylene to form polypropylene-PCB 
waste composites. They studied the 
composites by spectrometry, calori-
metry and microscopy to determine the 
changes in structure and properties.  
 Results reveal that adding PCB plas-
tic increases the crystallinity of poly-
propylene composites. PCB induces 
heterogeneous nucleation creating 
smaller, irregular areas in polypropyl-
ene matrix and thus increases the 
flexibility of the product.  
 These composites proved to be ther-
mally stable, making PCB plastic an 
attractive substitute for costly fillers. 
Researchers are confident that such 
value-added recycling measures will 
help tackle the growing problem of E-
waste management. 

Journal of Applied Polymer Science, 
133(18), 43389 

Academic Achievement 
Genome-wide association studies 

Educational attainments depend on  
environment and upbringing. Right? 
Well, not completely. About 20 per-
cent is dependent on genetics, says a 
paper in Nature. So it is not a nature 
versus nurture debate any more. It is 
nature and nurture. 
 Scientists have increased the cohort 
from the earlier study reported in 2014 
to about 3 lakh people now and using 
genome-wide association studies have 
located 74 loci which call the shots 
when it comes to how many years of 
school one goes through.  
 The single nucleotide polymor-
phisms and the genes identified are 
preferentially expressed in the brain. 
Some of them are associated with neu-
ral development. Scientists say that 
many of them may also be related to 
cognitive abilities and psychiatric dis-
orders. 

doi:10.1038/nature17671 
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