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India-Israel Industrial R&D and Technological Innovation Fund:
A New Dimension in Technological Advancements

To commemorate 25 years of diplomatic relations
between India and Israel, Prime Minister Narendra
Modi and his Israeli counterpart Benjamin Netanyahu,
met at Hyderabad House in New Delhi on 15 January
2018. The summit-level event witnessed the two friendly
nations inking nine bilateral agreements in diverse areas
ranging from air, space and transport, to oil and gas.
The India-Israel Industrial R&D and Technological
Innovation Fund (I*F) is a cooperation platform between
the Department of Science and Technology (DST),
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Government of India, and the Israel Innovation Authority
(ITA), Government of Israel.

A country of less than 9 million people, Israel is strong
in the field of “big data”, and it can offer technologies
to India that reach farmers directly and improve farm
yields. Digital health is another area that Israel and
India can collaborate on to for furthering personalised
and preventive medicine. Both countries are looking
forward to investing more and enhance bilateral trade
as well.
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A team of researchers from Botanical Survey of India,
Meghalaya, India and Komarov Botanical Institute, Russia,
have discovered a new species of a parasitic flowering plant,
Gleadovia konyakianorum, named after the Konyak tribe
of Nagas. Found during a botanical excursion, near Tobu

Ry At
o L T

U

town in Mon district of Eastern Nagaland, India, the plant .

has no chlorophyll and survives by feeding on other plant
species having chlorophyll. This plant derives its complete
nutrition from a host plant species, known as Strobilanthes
sp. The plant has been discovered at an altitude of about
1500-1600 metres in the semi-evergreen forests of Eastern
Nagaland, India.

Scientists published the description of the newly
discovered plant in the journal Phytotaxa (2017, 326(4):
274-278). There are only three species in the genus
Gleadovia reported in the literature. These are G. ruborum
(found in India and China), G. mupinense (reported only
in China) and G. banerjiana (India). The newly discovered
species, Gleadovia konyakianorum, is distinct in appearance
from all known species of the genus, Gleadovia. It strictly
bears single-flowered inflorescence at stem apex. It is a
white flowering, root parasite and can grow up to 10 cm
in height. It bears white, tubular flowers and has been
described as ‘data deficient’ by the IUCN Red List of
Threatened Species.

According to the scientists, parasitic plants like this
can also be called as curious plants, for the reason that
they steal their entire nutrition from the host plants. Besides
being rare, they are vital links in the plant kingdom, and
they endorse Darwin’s theory of the survival of the fittest.
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Atmospheric Electrons:
Possible Earthquake
Precursors for Predicting
Tremors

Predicting earthquakes with accuracy is an arduous
task. Extensive work has been carried out in the past
but with no success. A recent study was performed
by the researchers from the Indian Institute of
Remote Sensing, Dehradun and Indian Institute
of Technology (IIT), Dhanbad, to understand
a connection between electron content in the
ionosphere (a part of earth’s upper atmosphere) and
earthquakes occurrences (Quaternary International
2017, 462: 65-74). Interestingly, it showed a
positive correlation.

The research indicated that the total electron
content of the ionosphere could be useful in predicting
earthquakes. For ground to satellite communication
and satellite navigation, total electron content is a
critical factor. The total electron content is strongly
affected by solar activity, and the change in the
path and velocity of radio waves in the ionosphere
has a considerable influence on the accuracy of
satellite navigation. Since radio waves are affected
by electrons, therefore, higher the number of
electrons in the path of the radio wave, more will
be the disturbance in the radio signal. In this way,
a measure of the total electron content between a
radio transmitter and receiver can be found.

The researchers collected data from ground
satellites about different occurrences of earthquakes
in the year 2015 viz. 1st April at Pipalkoti; 25-26
April at Nepal, and 12th May at Nepal. The team
observed that during these shocks, the total electron
content increased significantly in the ionosphere
vertically above these sites. These variations were
recorded even in low magnitude earthquakes.
Moreover, these changes were noticeable even
around eight days before the earthquakes.

One of the results revealed that as the distance
between the recording station and the epicenter of
the earthquake decreased, the total electron content
variation increased. In conclusion, the investigation
showed an interrelationship between total electron
content values and the seismic events in the
Himalayan region thus, suggesting the total electron
content to be a possible earthquake precursor.
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Zebrafish genome shares close similarity to the

Zebr afls h . An Ideal System human genome and hence makes it an ideal system
to Model Rare Genetic Disorder for understanding human diseases. RSTS is caused
J

. . . by mutations in the two protein molecules, CBP or
Rubinstein Taybl Syndrome EP300. The researchers observed those same organs

were affected in the fish as in humans, due to the
disease. This happened when the functioning of the
protein EP300 was stopped, which helped to establish
that the protein does the same functions in humans
as well as fish. The researchers introduced tiny
quantities of the Ep300a protein in the fish mutants, and
resultantly their severe craniofacial deformities became
less severe.

However, the damage caused by neuronal defects
were not even partially reversed. But that might be
because only a small amount of protein was introduced
into the fish which isn’t sufficient to cover the entire
loss of protein, explains one researcher. Still, it proves

Rubinstein Taybi Syndrome (RSTS) is a rare genetic
syndrome seen in humans that causes mental retarda-
tion, growth retardation, deformities in the growth of
head and facial bones, heart and kidney defects and
broad thumbs and toes. The disorder which has an oc-
currence frequency of about one in one lakh newborns
has no known treatment or cure at present. For the first
time, researchers at Institute of Genomics & Integrative
Biology (CSIR-IGIB), Delhi, India have modelled this the fact that merely a tiny portion of the protein is
rare genetic disorder using zebrafish. The results have sufficient to at least partially reverse some defects, if
been published in the journal Biochimica et Biophysica not completely. This study indicates using zebrafish as

Acta - Molecular Basis of Disease (2018, 1864 (4 Pt a0 ideal model for identifying effective drug solutions
A):1203-1215). for various human genetic diseases.

Silane Potpourri: Empowering Cotton Fabric with Self-Cleaning
and Stain Resistance

One of the first things we all like to do every morning is
to wear clean clothes and look good before stepping out of
the house. Besides looking good, clean clothes also help in
keeping unpleasant body odours at bay. Particularly, people
who have an active lifestyle or who work in the outdoor
environment, often struggle to keep their clothes clean and
odour-free. This is more prominent in hot and humid climatic
conditions, such as in India. Here, fabric like cotton is the
most preferred choice in clothes, but they are also easily
soiled.

Recently, researchers from the National Institute of Technology, Rourkela and IIT, Dhanbad developed a liquid
repellent coating on the cotton fabric (Carbohydrate Polymers 2018, 181: 1052-1060). The coating on the fabric
resembles like the one on the lotus leaf and has excellent oil-water separation properties with self-cleaning abilities.
A key component of this coating, Silicon tetrahydride and its derivatives (also called silanes) are elemental in the
fields of applications like adhesion promotion and corrosion protection.

The scientists conducted various tests on the superhydrophobic (water repelling), and superoleophobic (oil
repelling) coated fabric and observed chemical, thermal and mechanical stability. Moreover, the coated fabric also
showed noteworthy stain-resistance as well as stability against UV irradiations.

In one of the experiments, researchers poured water over the silane-coated fabric, and instead of absorbing the
water, it poured down along with the dust and dirt. This study demonstrated the excellent self-cleaning behaviour of
the material. According to the team of scientists, this fabric can be revolutionary in making fire retarding, waterproof
clothing, and stain resistant surgical and other household products.

SCIENCE DIPLOMACY 11 JANUARY-MARCH 2018



Iron-Based Nanocatalyst:
New Means of Producing
Hydrogen Gas

Green energy is not just a trend all around the
world today, but also the need of the hour in the
current times of exorbitant levels of pollution and
its severe consequences. Hydrogen is also called
as the fuel of the future and is considered one
of the cleanest and emission-free fuels available
to us. One of the key challenges in developing
economic hydrogen energy is designing new
catalytic systems based on inexpensive as well
as abundant starting materials. Besides, the
feasibility of the process depends on the cost of
starting material.

In this regard, a team of researchers at
National Chemical Laboratory, Pune, India has
devised a new way to make the process cheaper
(Nature Communications 2017, 8(1): 2147). By
replacing the expensive noble metal catalysts
with an inexpensive and reusable nanoscale iron
catalyst, they claim to have made the process
economical and sustainable.

The researchers observed that by a simple
chemical reaction, alcohols could produce
hydrogen. Therefore, they utilized alcohols
which are in abundance like amines and
N-heterocycles along with iron catalyst in the
starting reaction. Once the reaction is finished,
the iron catalysts can be retrieved to reuse for
further reactions with the help of a magnet. In
this research, hydrogen was generated from
various organic transformations which implied
that the performance of the new catalyst was
successful.

The reaction itself could be the crux of the
process since a variety of alcohols is abundantly
available from sources that are considered
as waste in industries. This strategy might be
the answer to the issues related to sustainable
environment and green energy.
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PAKT/pPAMPK: A Molecular Switch

Controlling Cancer Cell Survival
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A model for double-negative feedback loop between two cellular
kinases AMPK and Akt

In a recent discovery, two potential drug targets have been
identified to prevent metastasis of cancer. Metastasis involves
dissemination of cancer from its site of origin to another part
of the body. In general, cell detachment leads to programmed
cell death among anchor-dependent cells, but during metastasis,
cancer cells develop resistance against programmed cell death.

A unique molecular mechanism by which cancer cells
survive after detaching from the initial cancer site and before
getting attached to another extracellular site has been discovered
by researchers at Indian Institute of Science, Bangalore, India
(Cancer Research 2018, 78(6): 1497-1510). It is through this
mechanism that cancer cells can restart cell division and thus,
cause cancer metastasis successfully.

The study reveals that the circulating cancer cells possess high
AMPK activity which suppresses Akt activity by up-regulating
Akt phosphatase, PHLPP2. In contrast, once the circulating
cancer cells reattach to another extracellular matrix, AMPK gets
inhibited while Akt gets reactivated which suppresses AMPK
via another phosphatase enzyme, PP2C-a.. The authors propose
that high Akt is vital for cell growth and multiplication, while
high AMPK allows adaptation to matrix-detachment stress. This
study demonstrates a molecular switch that regulates cancer
cell survival during metastasis and disrupting this switch might
provide novel therapeutic strategies to stop the cancer spread .
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