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Eminent scientists working in the field of 
Artificial Intelligence (AI) from across the 
world deliberated on the possibilities, 
challenges, and scope of AI technologies 
bringing about breakthrough solutions in a 
range of sectors, like agriculture, energy, 
climate change, affordable housing, and smart 
cities at a panel discussion recently on the 
occasion of the launch of the U.S. India 
Artificial Intelligence (USIAI).

The scientists highlighted how the newly 
launched U.S. India Artificial Intelligence 
(USIAI) could bring together experts from 
around the world for more such discussions.

“USIAI will serve as a platform to discuss 
opportunities, challenges, and barriers for 
bilateral AI R&D collaboration, enabling AI 
innovation, share ideas for developing an AI 
workforce and recommend modes and 
mechanisms for catalyzing partnerships. This 
is a great chance for two countries to synergize 
research and explore various possibilities,” 
said Professor Sandeep Verma, Secretary, 
Science, and Engineering Research Board 
(SERB), at the online panel discussion.

Padmanabhan Anandan, CEO, Wadhwani 
Institute for Artificial Intelligence, said that 
AI can help solve problems in many sectors. 
“It may not solve all the problems but can 
certainly help us find problem areas and 
control problems,” he said.

“The possibility through this collaboration in 
various sectors like healthcare, agriculture, 
climate control, smart cities, etc., and 
improving social-economic level by bringing 
together stakeholder and solve problems is 
enormous,” said Aseem Ansari, Chair 
Chemical Biology and Therapeutics, St Jude 
Children's Research Hospital, Memphis.

Jim Kurose, Distinguished University 
Professor, College of Information and 
C o m p u t e r  S c i e n c e s ,  U n i v e r s i t y  o f 
Massachusetts Amherst hoped that long-term 
collaboration between the two countries 
would be able to tackle the challenges of the 
future.

“Availabi l i ty  of  data  and technique 
excitement has caused a revolution in the AI 
domain. The field requires thinking on 
interdisciplinary things and needs to have 
partners for programs. The shortage of people 
with the right skills is acute in India, and it is a 
problem in the US too. Such challenges can be 
overcome through collaboration, and good 

U.S. India Artificial Intelligence (USIAI)
Scientists deliberate on possibilities, challenges & scope of AI technologies at the launch of USIAI

science can be done,” said Jitendra Malik 
Electrical Engineering and Computer 
Sciences University of Californie Berkeley.

R. Ramanan, Director of the Atal Innovation 
Mission (AIM), NITI Aayog Government of 
India, said that demographic dividend is one 
of the biggest advantages for India. “Around 
150 million students are going to enter the 
workforce in 5-10 years. Our goal is to drive 
and create a culture of innovation among this 
workforce, and this collaborative can help 
drive the culture of innovation to find a 
solution for problems of both the countries,” 
he added.

Speaking on the need for AI in improving 
biomedicine supply and infrastructure by use 
of AI, Anurag Agarwal, Director, Institute of 
Genomics and Integrative Biology, remarked, 
“In biomedicine, there is a huge scope of 
growth by the use of AI. The first is that while 
we are very good at generating data, we do not 
necessarily know what to do with it. The 
second type of problem in biomedicine is that 
you know what to do, but only a few humans 
have been training to do it. The third problem 
is that we have the people, we have the process 
but do not have scale and sufficiency.”

Elizabeth Urbanas, Deputy Assistant 
Secretary for Asia and the Americas, U.S. 
Department of Energy, said that AI can 

strengthen bilateral energy partnerships 
between the United States and India. “We have 
several areas that we envision working with 
the IUSSTF program on. We are also looking 
forward to leveraging this platform and its 
engagement to help bolster our existing 
bilateral energy partnerships in India, where 
we share priorities to modernize and 
strengthen the grid, enhance grid integration 
of renewables for reliable energy supply, 
promote smart and innovative efficient 
buildings and material and decarbonize and 
electrify the industrial sector,” she said.

The Indo-U.S. Science and Technology Forum 
(IUSSTF) was established in 2000 under an 
agreement between the Governments of India 
and the United States. It operates through two 
bilateral agreements: Indo-U.S. Science and 
Technology Forum (2000) and United States-
India Science and Technology Endowment 
Fund (2009).

The scientists also discussed future security 
and privacy concerns surrounding AI and also 
how AI tools and technologies could 
transform several sectors of the economy - 
from deep learning algorithms for cancer 
diagnosis, application of machine learning to 
discover new materials, the use of 3D printers 
in advanced manufacturing, to intelligent 
systems with cognition and decision-making 
abilities.



SCIENCE AND SOCIETY 

07 The Scitech Journal Volume 08 Issue 05 May 2021

Atal Innovation Mission (AIM), NITI 
Aayog's flagship 295 Atal Tinkering Labs 
(ATLs) were officially adopted today by 
Council of Scientific and Industrial Research 
(CSIR) across the country in an ambitious 
step towards inculcating scientific research 
and innovation culture among students.

CSIR with their 36 labs have adopted 295 
ATLs and their students across the country. 
This is going to be a path breaking opportunity 
for young innovators across India to learn 
from the best minds and scientists of the 
nation.  The opportunity wil l  enable 
innovative students to become living 
inspirations for their school, families, and 
local communities.

CSIR will be nominating top research 
scholars and scientists who will mentor each 
of the ATLs and act as resource persons. AIM 
and CSIR will also conduct a series of 
webinars for students on various topics related 
to scientific and technological concepts, ideas 
or societal issues.

Mission Director AIM, Additional Secy NITI 
Aayog R Ramanan while speaking during the 
virtual launch of this collaboration held today 
said that the pandemic has reinforced the 
critical importance of “Scientific and 
Indus t r i a l  Research  d r iven  app l ied 

CSIR adopts 295 Atal Tinkering Labs 
Aims to spur STEM based research and innovation interest in students leveraging its scientists and labs

Innovations. Therefore, this partnership with 
CSIR is a crucial landmark achievement for 
Atal Innovation Mission spurring STEM 
research and innovation collaborations with 
public and private organizations playing a 
pivotal role.

“This collaboration with CSIR will add great 
impetus to the opportunities provided by 
ATLs to young school students in the country 
by providing access to the latest technologies 
and scientific research through the CSIR labs, 
as it not only aligns with the vision of the NEP 
2020 but also paves the way for an 
Aatmanirbhar Bharat,” he said.

Speaking on the occasion, DG, CSIR Dr. 
Shekhar C. Mande “It is very interesting 
milestone in the history of CSIR to be able to 
reach out to the young students of the country. 
CSIR has always been connected with the 
people of India through its innovations, 
science and technology and through its 
f lagship “ J I G AYA S A” program has 
connected to more than 3 lakh students in the 
past few years. This partnership with AIM 
offers us the opportunity to  expand our 
connect to the student community even 
further,”.

Dr Mande also lauded the work of AIM, in 
promoting innovation and entrepreneurship 

across the country and has come a long way in 
encouraging culture of incubation centers 
across India.

Director, CSIR-NEIST, Jorhat Dr G. Narahari 
Sastry, in his address stated “it is a great 
achievement that we are coming together to 
fulfill this dream of problem solving 
innovative mindset which is crucial to CSIR 
and AIM.

“It is a learning experience how students 
especially in remote areas are working in 
ATLs in a very fascinating manner towards 
becoming future scientists of nation and that is 
exactly what the country should be proud of,” 
Dr Sastry said.

HEAD, HRDG Dr Anjan Ray highlighted that 
CSIR has significant capability with CSIR 
labs in every zone can connect in regional 
languages in the country and become local 
ambassadors.  AIM can become a partner is 
CSIRs Virtual Lab initiative under JIGAYSA 
2.0 program which has been taken up by CSIR 
as desired by Hon'ble PM. This partnership 
can leverage the innovation strength of AIM 
and the R&D capability and capacity of CSIR 
for the benefit of the youth of the country.

Both AIM and CSIR are working toward 
achieving new milestones through this new 
collaboration.
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Secretary,  Department of Space and 
Chairman, Space Commission Dr. K Sivan, 
underlined that liberalising geospatial data 
policy will benefit every sector and reach 
these benefits to every nook and corner of the 
country at the Golden Jubilee Discourse 
Series of the Department of Science and 
Technology (DST).

“The new set of guidelines that have 
liberalised geospatial data is a bold move and 
path-breaking step and would open up vistas 
in diverse sectors,” Dr Sivan said at a lecture 
titled 'Unlocking India's Space Potential. 
Geospatial Data and Mapping,' organised at 
part of the discourse series by National 
Counc i l  fo r  Sc ience  & Technology 
Communication (NCSTC) and Vigyan Prasar 
recently.

He added that space-based remote sensing 
policy along with liberalised geospatial policy 
is going to do wonders for the country 
bringing new avenues and would play a great 
role in making country 'Atmanirbhar'.

“Geospatial data is required for all the 
development works in all sectors, and it plays 
a critical role in governance and is well 
aligned with Atmanirbhar Bharat,” said Dr. 
Sivan.

“We are self-sufficient in space technology. 
India is the first country to use space 

Unlocking India's Space Potential. Geospatial Data and Mapping
Liberalised geospatial policy & space-based remote sensing policies to do wonders for country

programmes for domestic programmes, and 
our focus has been on producing indigenous, 
cost-effective technologies. But demand is 
increasing, and to unlock India's space 
possibilities, participation of price sector has 
become necessary,” Dr Sivan pointed out.

Secretary, DST Prof Ashutosh Sharma, said 
that the overall impact of liberalisation of 
geospatial policy on the economy would be 
enormous, and apart from creating One lakh 
crore rupees economy in geospatial sectors, 
there would be indirect impact in various other 
sectors leading to creation of millions of job in 
various sectors in the future.

“Agriculture sector, one of the central sectors, 
is going to immensely benefit from it, and 
Swamitwa scheme is going to empower rural 
population and economy and help in solving 
land disputes that are going on for years,” 
Professor Sharma stressed.    

Prof Sharma said that geospatial guidelines 
will stimulate and empower Indian industry 
and surveying agencies without diluting 
security concerns.

Announcing the liberalised guidelines for 
geo-spatial data on February 15, 2021, Union 
Minister for Science & Technology, Earth 
Sciences and Health & Family Welfare, Dr. 
Harsh Vardhan had said, “All geospatial data 

produced using public funds, except classified 
geospatial data collected by security/law 
enforcement agencies, will be made accessible 
for scientific, economic and developmental 
purposes to all Indian Entities and without any 
restrictions on their use.  Government 
agencies and others need to collaborate and 
work towards openlinked geospatial data”. 
“Stakeholders benefitted will include 
practically every segment of society, from 
industry to academia to government 
departments”, he emphasised. This is a 
transformative reform, the Minister added.

The Government has recently announced 
liberalised guidelines for geo-spatial data and 
formulating a new space-based remote 
sensing policy to enable enhanced partic-
ipation of the Indian industry and ease of data 
access with simplified procedures. The 
guidelines drafted by the DST for geospatial 
data will bring sweeping changes to India's 
mapping policy, specifically for Indian 
companies. The new space-based remote 
sensing policy guidelines by Department of 
Space aims at encouraging various stake-
holders in the country to actively parti-cipate 
in space-based remote sensing activities to 
enhance commercialisation of space tech-
nology.
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The Office of Principal Scientific Advisor 
(PSA) to the Government of India in 
partnership with Salaam Bombay Foundation 
and Pune Knowledge Cluster organized an 
outreach session showcasing innovative 
solutions developed by school children to 
ensure the safety of teachers and students 
when schools reopen across the country.

The programme was a part of the Office of 
PSA's Innovation and Science @Bharat's 
Industry-Academia knowledge sessions. It 
was meant to inspire school children for 
finding technology-based solutions for India's 
wide-ranging challenges. It was conducted 
live on the YouTube channel of the Office of 
PSA for school children studying in 9th to 
12th standard across the country.

The Salaam Bombay Foundation has trained 
students studying in government and govern-
ment-aided schools who then have developed 
simple technologies to minimise the risk of 
transmission of the SARS-CoV2 virus within 
the school premises. These students were 
trained in trades like robotics, home appliance 
repair, and mobile repair through the 
Foundation's Vocational Skills Programme.

Some of the technology solutions that have 
been developed and installed by the students 

Innovations in Robotics by school children 
An effort to promote a culture of innovation and entrepreneurship   

at the school premises include an automatic 
hand sanitiser dispenser and an automatic 
drinking water dispenser using infrared sensor 
technology.

Prof. K. Vijay Raghavan, Principal Scientific 
Adviser to the Government of India, 
expressed the hope that the session with 
students trained by the Salaam Bombay 
Foundation will help inspire school children 
from across the country to have a goal of 
developing technology-based solutions that 
will leave an impact on many lives globally.

“Promoting a culture of innovation and 
entrepreneurship in the country, when started 
early in schools, will also help nurture a 
problem-solving mind-set among our 
children. The country will surely have more 
scientists, technologists, and innovators – 
something that India will need if it has to 
become a global knowledge superpower. The 
Government of India has, among its 
prerogatives under the New Education Policy, 
greater emphasis on breaking traditional 
pedagogical methods to ensure holistic 
learning”, he said.

During this session, the students interacted 
with Prof. Leena Vachhani, Prof. Rajbabu 
Velmurugan, and Dr. Ashwini Gajarushi of 

IIT, Bombay, who guided the students to 
refine the technologies and make them 
market-ready. The team works at the Inno-
vation Hub (TIH) for IoT and IoE at IIT 
Bombay. The goal is to make these tech-
nologies deployable in schools across the 
country.

Gaurav Arora, Vice President, Projects, 
Salaam Bombay Foundation, thanked the 
Office of the Principal Scientific Adviser, 
Government of India for partnering with the 
programme and the IIT faculty for engaging 
with the students. “Through our vocational 
skill development programme, we encourage 
our students to innovate and create prototypes, 
allowing them to apply their learned skills to 
real-life problem statements. This very spirit 
has inspired them to develop these simple 
cost-effective technologies, applying concepts 
from Robotics and IOT with the help of their 
trainers - to minimise the risk of Covid-19 
virus transmission once the schools reopen. 
Given the right kind of support, we are 
optimistic that these solutions can be 
replicated across schools in India.”

The programme is available for viewing 
online on Office of PSA's YouTube channel : 
Innovations in Robotics by school children .

(Source: India Science Wire)
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Dr.  Sa tyapr iya  Bhandar i ,  f rom the 
Department of Chemistry, University of 
North Bengal, West Bengal, is fascinated by 
tiny nanoscale crystals which, when hit by 
ultraviolet light, emits light of multiple 
colours.

This recipient of the INSPIRE Faculty 
fellowship instituted by the Department of 
Science & Technology, Govt. of India is 
using chemical reactions to modify the 
surface of these nanoscale crystals called 
quantum dots (QDs) for fabricating optical 
mater ia ls  that  can have susta inable 
applications in optical sensors, light-emitting 
usages, composites and fluorescent biological 
labels.

Chemically modifying the surface of QDs can 
be an innovative pathway to alter their optical 
features and making newer optical materials, 
which are useful for fabricating white light-
emitting (WLE) materials, ratiometric 
sensors for detecting disease responsive 

Dr. Satyapriya Bhandari
INSPIRE Faculty fellow modifying tiny dots for fabricating optical materials useful for optical sensors, 
light-emitting purposes, energy conversion & composites

molecules or environmental pollutants, 
photocatalysts (for H  production) and 2

imaging of cancerous cells.

Dr Bhandari's chemically modified QDs 
could be used for ratiometric tracing of in vitro 
pH, detection of amino acid and vitamin B12, 
developing advanced WLE materials that can 
emit day-bright light, capability to image 
cancerous cells and packaging of enzymes to 
enhance their activity.

People

The research was published in journals 
Chemical Communications, Advanced 
Optical Materials, Chemistry: an Asian 
Journal, and Nanoscale Advances. Dr 
Bhandari has worked on construction of 
advanced, sustainable and environment-
friendly optoelectronic materials and sensors, 
setting a new paradigm in the area.

In collaboration with IIT Guwahati, he 
established a dual emitting nanoprobe which 

2+can serve as a sensor for the detection of Hg  
2+and Cu  ions. The work has been published in 

the journal 'Journal of Material Chemistry C' 
recently.

With the inspire faculty fellowship, he is 
working on the fabrication of QD-based 
optical materials for advanced energy and 
sensing applications that can be used for 
household  l ight ing,  a l ternat ive  fuel 
production, better human health monitoring 
and for clean and sustainable environment.

Sanjib Kumar Agarwalla
Swarna Jayanti Fellow to explore the signatures of New Physics in Neutrino experiments

Sanjib Kumar Agarwalla, Associate Professor, 
Institute of Physics (IOP), Bhubaneswar, a 
Swarnajayanti Fellow of the Department of 
Science & Technology (DST), Govt. of India, 
will unravel the fundamental properties of 
massive neutrinos and explore the interesting 
signals of New physics in upcoming high-
precision neutrino oscillation experiments.

 Over the last two decades, several world-class 
experiments have firmly established the 
phenomenon of neutrino flavor oscillation 
which implies that neutrinos have mass and 
they mix with each other. Since neutrinos are 
massless in the new particle physics, also 
called Basic Standard Model of particle 
physics, there is a need to invoke BSM physics 
to accommodate non-zero neutrino mass and 
mixing. Several interesting BSM scenarios 
such as sterile neutrinos, non-standard neutrino 
interactions, neutrino decays, dark matter - 
neutrino secret interactions, and so on may 
affect the production, propagation, and 
detection of neutrinos.

 Sanjib will probe these BSM effects at very 
high (TeV-PeV) energies (beyond the reach of 
modern colliders) by detecting astrophysical 
neutrinos from cosmic distances using giant 

neutrino telescopes such as Ice Cube at the 
South Pole, future Ice Cube-Gen2, and 
KM3NeT in the Mediterranean Sea. He has 
plans to investigate these BSM scenarios at 
low (MeV-GeV) energies using accelerator 
and atmospheric neutrinos travelling 
terrestrial distances. Future high-precision 
accelerator long-baseline neutrino oscillation 
experiments such as DUNE in USA, T2HK 
in Japan,  and atmospheric  neutr ino 
experiment at the upcoming India-based 
Neutrino Observatory (INO) facility are 
supposed to measure the mass-mixing 
parameters with a precision of around a few 
%,  and  t he r e fo re ,  t he se  upcoming 
experiments may be sensitive to various sub-
leading BSM affects, which Sanjib is going to 

explore with his group at IOP.

His research is global and in tune with the 
international research program in neutrino 
physics. He will investigate the role of high-
energy astrophysical neutrinos detected by big 
neutrino telescopes to reveal new fundamental 
particles and interactions, probing energy and 
distance scales far exceeding those accessible 
in the laboratory. He will study how various 
BSM scenarios may affect the outcome of 
currently running and upcoming high-
precision neutrino oscillation experiments. 
The answers to these questions are important 
to correctly assess the outcome of any neutrino 
experiment. Sanjib has plans to use machine 
learning techniques in data analysis to develop 
selection criteria to separate signal and 
background in neutrino experiments.

Sanjib is an internationally prominent & well-
recognized expert in Neutrino physics. He is a 
SIMONS Associate of ICTP and a sole winner 
of the prestigious B. M. Birla Science Prize in 
Physics, 2018. Sanjib has made several 
outstanding contributions in neutrino physics 
by publishing more than fifty (50) high-quality 
research articles in International Refereed 
Journals with high impact factors.
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Dr.Shobhna Kapoor, Assistant Professor at 
IIT Bombay who's study of roles played by 
lipids in infectious diseases at molecular level 
and inventorying the pathogenic lipid-
induced effects in host cell membrane 
properties, has tremendous potential to 
discover  and design res is tance-free 
membrane-centric drugs/drug targets for 
infectious diseases has received the SERB 
Women Excellence Award for 2021. Lipids 
are molecules that contain hydrocarbons and 
make up the building blocks of the structure 
and function of living cells. Examples of 
lipids include fats, oils, waxes, certain 
vitamins (such as A, D, E and K), hormones 
and most of the cell membrane that is not 
made up of protein.

The award instituted by Science and 
Engineering Research Board (SERB), 
Department of Science and Technology 
(DST), recognises and rewards outstanding 
research achievements of young women 
scientists in frontier areas of Science and 
Engineering.

Dr.Shobhna Kapoor's work at the interface of 
physical and life sciences inspires the 
development of lipid chemical tools for 

Dr. Shobhna Kapoor
SERB Women Excellence Awardee's work has potential to discover resistance-free membrane-centric drugs for 

infectious diseases

probing fundamental problems in biology by 
leveraging the physical chemistry modules 
that dictate membrane structure and function.   

Pathogens, including Mycobacterium 
Tuberculosis that causes Tuberculosis, and 
SARs-COV-2 that causes COVID-19, have 
evolved to use their lipids to modify processes 
in the host cell during infection as well to 
mitigate action of drugs. These observations 
bring biomembranes to the forefront for 
developing novel anti-infective strategies that 
rely on affecting membrane structure and 
function, which has rarely been investigated. 
This is the major focus of Dr. Shobhna's 
research.

The recent SARS-CoV-2 pandemic has 

People

created a massive push to develop effective 
anti-infective therapies against this and future 
viral and bacterial pandemics. An exciting 
paradigm for broad-spectrum, anti-infective 
intervention relies on targeting the lipid 
membrane, which is currently being pursued 
in her group.

Using structurally diverse pathogenic lipids 
from mycobacterium tuberculosis (Mtb) as 
chemical biology tools, her group has 
investigated the correlation between host lipid 
membrane structural modification and 
modulat ion of  membrane-associa ted 

 signaling. Their work has substantiated the 
host cell membrane insertion and modification 
of cellular immune processes as a previously 
unknown mode of action of virulent Mtb 
lipids, wherein Mtb can fine-tune its 
interaction with the host governed by the 
nature of its exposed lipids. Their output 
provides avenues for developing lipid-centric 
therapeutic approaches against mycobacteria 
and other infectious agents, which up till now 
remained unexplored. In future, Dr. Shobhna 
seeks to validate the viral and bacterial 
membrane as novel drug targets and screening 
platforms for drug action.

Dr. Vinu Mohan A.M.
New wearable sensors capable of monitoring biomarkers from sweat can obviate necessity of invasive tests 
for monitoring health

Dr. Vinu Mohan A.M., scientist at CSIR-
Central Electrochemical Research Institute 
(CECRI), Karaikudi, Tamil Nadu, a recipient 
of the  instituted INSPIRE Faculty Fellowship
by the Department of Science & Technology, 
Government of India, has introduced a flexible 
low cost, wearable sensor that can track sweat 
for monitoring the health and physiological 
status of the human body. It can obviate the 
necessity of blood and other invasive tests.

The wearable microfluidic sensor, which does 
not need a clean room, can be used for in situ 
monitoring of biomarkers such as lactate, 

+ ) + )S o d i u m  ( N a ,  P o t a s s i u m  ( K ,  a n d 
Alkaline/acidic nature (pH)  simultaneously 
from sweat samples. Using the INSPIRE 
Faculty fellowship, Dr. Vinu is improving upon 
the sensor to make it stretchable as well so that 
it can monitor the sweat during exercising and 
biking.

The sensor can analyse biomarkers from 

human sweat during exercise activities 
without transfer of signals. The high-
throughput sweat sampling ability of the 
sensor facilitates continuous capture and 
transport of sweat over the surface of the 
device resulting in real-time analysis. The 
flexible sensor can be attached on the 
irregular skin surface and monitors the 
dynamic biomarker levels, and are important 
for clinical diagnosis and personalized point-
of-care analysis.

Developing microfluidic sensors with rapid 

sweat sampling and multiplexed electro-
chemical recognition abilities are extremely 
important for accurate sweat biomarker 
analyses and continuous real-time monitoring 
of health.

In the sensor set up by Dr. Vinu's research 
group, a fluidic channel captures real-time 
sweat and directs it through the active sensing 
electrodes for subsequent interference-free 
analyses. A miniaturized printed circuit board 
collects cross-talk-free sensor responses 
without the need for wires. The fully-
integrated pump-less microfluidic device is 
mounted on the skin, and the regional 
variations in sweat composition are analyzed 
at the underarm and upperback locations 
during stationary biking. The epidermal patch 
can monitor the hydration level and 
oxygenation of muscles which is essential for 
fitness monitoring application. This research 
has been published in the journal ' .ACS Sensor'
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Dr. Antara Banerjee, a scientist in Structural 
Biology Division of National Institute for 
Research in Reproductive Health, Indian 
Council of Medical Research, Mumbai, who 
has contributed towards understanding the 
endocrinology in female reproduction that 
could be useful for assisted reproductive 
technologies, has received the SERB Women 
Excellence Award for 2021.

The award instituted by Science and 
Engineering Research Board (SERB), 
Department of Science and Technology 
(DST), recognises and rewards outstanding 
research achievements of young women 
scientists in frontier areas of Science and 
Engineering.

Study of the follicle-stimulating hormone 
(FSH) and its receptor (FSHR), proteins that 
play a central role in reproduction by bringing 
about formation of ova or egg in females.

The FSHR has intrigued Dr. Banerjee since 

Dr. Antara Banerjee
Woman scientist credited for making important contributions in the field of female reproduction receives 
SERB Women Excellence award

long. In her doctoral thesis, she probed this 
hormone receptor that played a crucial role in 
mammalian reproduction. It later helped her 
identify residues in the extracellular loops of 
Follicle Stimulating Hormone Receptor 
(FSHR) that are crucial for FSH-FSHR 
interaction providing more information about 
the role of extracellular roles of G-protein 
coupled receptors in their function.

“I identified residues in the extracellular loops 
of FSHR crucial for the hormone-receptor 
interaction by generating and characterising 
mutants with respect to the Wild-type 

People

counterpart by a method called the site-
directed mutagenesis approach,” Dr. Banerjee 
explained. She added that the functional 
characterization of two naturally occurring 
FSHR mutations was also carried out to help 
understand the pathophysiology associated 
with these mutations.

Her work has led to characterization of some 
naturally occurring mutations in FSHR that 
were responsible for affecting its function, 
thus resulting in reproductive pathologies. 

Dr. Banerjee, along with her group, has 
initiated studies on understanding the 
biological milestone known as puberty--the 
process by which a child's body matures into 
that of an adult capable of sexual reproduction. 
“Mutations in the neuropeptide hormone 
kisspeptin-1 or its receptor which can cause 
precocious (early) puberty will be studied in a 
collaborative work with a team consisting of 
basic scientists, pediatricians, as well as 
geneticist,” Dr. Banerjee pointed out.

Dr. Sonu Gandhi
Researcher working on low-cost smart nano devices for detection of disease receives SERB Women 
Excellence Award

Dr. Sonu Gandhi, a Scientist at the National 
Institute of Animal Biotechnology (NIAB), 
Hyderabad, who has recently developed a 
smart nanodevice for the detection of 
Rheumatoid arthritis (RA), cardiovascular 
disease (CVD), and Japanese encephalitis 
(JE), has been awarded the prestigious SERB 
Women Excellence Award.

The award instituted by Science and 
Engineering Research Board (SERB), 
Department of Science and Technology 
(DST), recognises and rewards outstanding 
research achievements of young women 
scientists in frontier areas of Science and 
Engineering.

The smart nanodevice developed by her group 
helped in detection of the biomarkers of the 
diseases using graphene functionalised with 
amine and conjugated with specific antibodies.

The developed sensor offers several key 
advantages, such as ultra-high sensitivity, ease 
of operation, and a short response time, that can 
be easily integrated into a chip for point-of-care 
testing. The developed sensor exhibited a clear 
advantage over conventional techniques, and it 
is highly sensitive. They can improve early 
diagnosis of the diseases, ensuring prompt, 

more effective, and less expensive treatment.

Her work is based on understanding the 
mechan i sm of  in t e rac t ion  be tween 
nanomaterials and biomolecules on the 
surface of devices called transducers that 
receive energy from one system and transmit 
it for the development of a new generation of 
biosensors for clinical diagnosis of bacterial 
and viral disease, veterinary and agricultural 
applications, food analysis and enviro-
nmental monitoring.

Dr. Sonu's lab has developed electrochemical 
as well as a microfluidic-based nanosensor 
for detection of pesticides used primarily to 
control foliage and soil-borne insect pests in 
Fruits and Vegetables. In a parallel study, her 
lab has developed ultrafast sensing of a 

biomarker of cancer. The developed cancer 
biosensor called urokinase plasminogen 
activator receptor (uPAR) may be used as a 
quantitative tool, making it a tenable alternate 
for the detection of uPAR in cancer patients. 
This work has been published in the journal 
'Biosensor and Bioelectronics'.

Recently, her lab has fabricated quick, 
sensitive microfluidic devices for toxin 
(Aflatoxin M1) detection in milk and meat 
samples with specific molecules called 
aptamers. They have developed microfluidic 
paper device for rapid detection of aflatoxin 
B1 for on-site detection of food toxins for both 
qualitative and quantitative analysis in food 
safety. One of her present projects aims to 
detect multiple sarovars of Salmonella using 
CRISPR-Cas13 and Quantum dots based 
electrochemical biosensors for sensitive, cost-
effective and rapid diagnosis for one health 
aspect.

They are focusing to develop new cost-
effective and field-applicable analytical 
devices which offer Point of Care (POC) 
diagnostics for early detection of disease, 
facilitating timely management to resolve the 
healthcare problems.
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The Atal Innovation Mission (AIM), NITI 
Aayog, and Centre for Innovations in Public 
Systems (CIPS) announced collaboration to 
reinforce the innovation and entrepreneurship 
ecosystem in India by developing a database 
of innovations in public systems for 
improving public services, amongst other 
things

A Statement of Intent (SoI) was signed 
between AIM & CIPS. The purpose of SoI is 
to jointly work to promote innovation and 
entrepreneurship especially in the area of 
public systems by leveraging the knowledge 
and experience of AIM as well as the reach of 
CIPS.

Collaboration between AIM and CIPS will 
help startups to access and promote their 
innovations to grassroot levels by synergizing 
with the local administration. The challenges 
faced by the local administration in delivering 
the services to the citizens can be addressed 
through the start-ups by drafting a plan of 
action with the support of CIPS mentors.

As per the SoI, AIM and CIPS will jointly 
organize round tables involving the district 
and local level administration officials to 
create awareness about innovative products 
and solutions and help them understand 
standard processes and policies around 
procurement so that procurement and 

implementation of relevant innovative 
solutions can be expedited.

Organizing and hosting series of e-exhibitions 
of AIM supported innovative and relevant 
start-ups to showcase their innovations shall 
be the next step towards transforming the 
public administration and service delivery 
mechanisms. Conversation between startups 
and the officials will also be facilitated to 
enable pilots, product improvement and 
market research.

The need of the hour is to ensure capacity 
building of teachers/mentors at grassroot 
levels to promote innovative learning among 
the students. This can be achieved by jointly 
creating an Innovation Learning Management 
System (iLMS).

The partnership will also help promote the 
programs launched by AIM at state and 
district level and liaison with the states. It will 
strengthen the AIM Mentor of Change 
program through larger participation of 
government officers at district level.

The beneficiaries would be able to leverage 
CIPS' facilities for training programmes of 
AIM initiative and harness CIPS' research 
capacity for white papers on rural innovation.

Speaking during the virtual SOI signing, 
Mission Director Atal Innovation Mission R 

Ramanan said the “This collaboration with 
CIPS will be path-breaking in some ways as it 
will help in expediting awareness creation 
about innovation and entrepreneurship at 
grassroot levels and

its absorption and implementation in the 
public delivery systems. Such initiatives and 
partnerships like the one with CIPS are much 
needed, and will be beneficial for the 
Government and the society at large at district 
and village levels.”

Director, CIPS C.Achalender Reddy while 
sharing his thoughts said the purpose of AIM 
NITI Aayog and CIPS-ASCI collaboration is 
to enhance public innovation by building an 
innovative ecosystem, as such supporting 
various initiatives of AIM programs and AIM 
beneficiaries.

“There is growing evidence that multi-actor 
collaboration in networks, partnerships and 
inter-organisational teams can spur public 
innovation. The involvement of different 
public and private actors in public innovation 
processes may improve the understanding of 
the problem or challenge at hand, bring forth 
new ideas and proposals, and build joint 
ownership of new and bold solutions,” he 
added.

Innovations in public systems for improving public services
Atal Innovation Mission join hands with  (CIPS) Centre for Innovations in Public Systems to to promote 
innovation and entrepreneurship

Problems related to water and climate change 
Department of Science & Technology organaised webinar on World Water Day

Climate change which impacts five big 
international priorities - water, health, 
environment, agriculture and energy is being 
addressed by focusing on glaciology, climate 
modelling, urban climate, aerosol studies, 
extreme events and Himalayan ecosystem 
studies, Adviser & Head, Climate Change 
Programme, Department of Science & 
Technology (DST), Dr Akhilesh Gupta said at 
a webinar on 22 March 2021.

Dr Gupta elaborated on the impacts of climate 
change and DST's plans to address them over 
the next five years by fixing priority areas of 
action at the National E-webinar organized to 
observe the World Water Day 2021.

“Temperature is increasing and will continue to 
increase, and sea level will also continue to 
increase if climate change remains un-arrested. 
Cities in the countries are showing higher 

intensity of rainfall due to their high 
population density. Number of flash floods is 
increasing along with variability of rainfall. 
Aerosols are altering rainfall patterns owing to 
complex aerosols-cloud interaction proc-
esses”, he said.

“Not all EI Ninos cause droughts, and not all 
droughts are caused by EI Nino”. Citing a 
recent study published in the Science by an 
IISc scientist supported by DST, Dr Gupta, 
mentioned that “These two types of monsoon 
droughts are different not only in their oceanic 
markets but also in the seasonal evolution. 
Rather than a signature in the pacific, surface 
temperatures are observed to be anomalously 
cold in the North Atlantic during EI Nine 
draughts. In EI Nino drought, once rainfall 
deficit sets in early in the season, around mid-
June, it progressively gets worse; by mid-

August, the entire country is in large deficit, 
and there is no going back. In non-EI Nino 
droughts, there is an initial moderate deficit in 
June. During mid-July to mid-August, the 
monsoon, in fact, shows signs of recovery. 
However, around the third week of August, the 
buildup of deficit begins yet again, and within 
three weeks, nearly the entire country is 
covered in deficit,” he said.

Dr Gupta said that all Indian states are 
vulnerable to climate change. “Jharkhand is 
India's most vulnerable and Maharashtra the 
least. Top 8 most vulnerable states are 
Jharkhand, Mizoram, Orissa, Chhattisgarh, 
Assam, Bihar, Arunachal Pradesh and West 
Bengal. Nearly 90 per cent districts in Assam, 
80 per cent in Bihar and 60 per cent in 
Jharkhand are highly vulnerable,” Dr Gupta 
pointed out.
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Primary and continuous cell lines – 
indispensable for biological research

Cell lines are a subpopulation of cells which possess a stable phenotype 
that can be maintained over time. These cell lines are also capable of 
sustained proliferation in culture conditions. Cell lines have the ability 
to generate a clonal population of cells. Cell lines are extensively used in 
basic biomedical research to study the various aspects of pathology, 
physiology, patho-physiology of disease, morphology, drug effects and 
the differentiation of cells. The importance of cell lines has been well 
established in the field of cancer genetics and molecular biology for 
quantifying the effects of target drugs on pathways. The choice of a cell 
line depends on aspects such as the target organism, disease to be 
investigated and organ or tissue system to be studied. Cell lines are 
attractive models for research as they ensure population homogeneity of 
cells and are also easy to culture and maintain. These cell lines are 
continuously subcultured through an acceptable number of passages to 
provide a large number of cells in a relatively short period of time. They 
serve as ideal models for high throughput drug screening.

Primary and indefinite cell lines

Primary cell lines are derived from the tissues of animals and are utilized 
in biomedical research. Passaging these cell lines paves the way for 
establishment of a secondary cell line. But not all primary cell lines can 
generate stable secondary cell lines. The potential to become a 
successful secondary cell line depends upon its proliferative power. 
Indefinite cell lines are those cell lines that are derived from transformed 
cancerous cells in vitro which can further be grown into monolayers or 
as suspensions. These lines are simple to manipulate and maintain. 
These cells tend to have rapid generation times, which may be as low as 
12-14 hours and also possess the potential of being subcultured 
indefinitely. Cancer cell lines serve as a milestone in-vitro research to 
analyze cancer genetics and to evaluate the pharmacological profile of 
anticancer drugs. It allows investigation of tumor pathophysiology in a 
controlled and simplified environment. The benefits of using cancer cell 
lines include cost sustainability and requires less maintenance compared 
to animal models. They are readily available which paves a way for rapid 
implementation of research.

Use of such models allows gathering of information about various 
signalling pathways and deregulated genes in cancer. This assists in 
better understanding of the poorly elucidated pathways encountered in 
cancer. In- vitro cancer models play a crucial role in understanding 
processes like genetic and epigenetic regulation, cancer progression, 
apoptosis, identify potential markers and to investigate cancer 
therapeutics. Cancer cell lines also depict a high level of homogeneity 
which eases analysis of tumor microenvironment. During the initial 
passages, they are highly similar to primary tumors. These cell lines are 
immortalized and stored allowing a wide accessibility. 
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Commentary

Cell lines are extensively used in basic biomedical research to study the various aspects of pathology, 

physiology, patho-physiology of disease, morphology, drug effects and the differentiation of cells.

Devaki Muralidharan, Soumika Ghosal, Abinaya Ramesh and Maddaly Ravi
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Rare quadruply imaged quasars 
discovered 

A group of astronomers have discovered a dozen quasars that have been 
warped by a naturally occurring cosmic "lens" and split into four similar 
images. This rare discovery increases the number of known quasars or 
quads by about 25 percent and can help determine the expansion rate of 
the universe and help address other mysteries.

Quasars are extremely luminous cores of distant galaxies that are 
powered by supermassive black holes. Quadruply imaged quasars are 
rare, and the first quadruple image was discovered in 1985. Over the past 
four decades, astronomers had found about fifty of these “quadruply 
imaged quasars” or quads for short, which occur when the gravity of a 
massive galaxy that happens to sit in front of a quasar splits its single 
image into four.

The study by Gaia Gravitational Lenses Working Group (GraL) of 
astronomers, which included scientists from Aryabhatta Research 
Institute of Observational Sciences (ARIES), Nainital, an autonomous 
institute of Department of Science and Technology, spanning only a year 
and a half, demonstrates the power of machine-learning to assist 

astronomers in their search for these cosmic jewels. It has been accepted 
for publication in 'The Astrophysical Journal'.

"The quads are gold mines for all sorts of questions. They can help 
determine the expansion rate of the universe and help address other 
mysteries, such as dark matter and quasar 'central engines'," says Daniel 
Stern, lead author of the new study and a research scientist at the Jet 
Propulsion Laboratory USA.

Cosmological Dilemma

In recent years, a discrepancy has emerged over the precise value of the 
universe's expansion rate, also known as Hubble-Lemaître's constant. 
Two primary means can be used to determine this number: one relies on 
measurements of the distance and speed of objects in our local universe, 
and the other extrapolates the rate from models based on distant 
radiation left over from the birth of our universe called the cosmic 
microwave background. The problem is that the numbers do not match. 
The quasars lie in between the local and distant targets used for the 
previous calculations. The new quasar quads, which the team gave 

This discovery can help determine expansion rate of the universe and help address other mysteries

Caption: This diagram illustrates how quadruply imaged quasars, or quads for short, are produced on the sky. The light of a distant quasar, lying 
billions of light-years away, is bent by the gravity of a massive galaxy that happens to sit in front of it, as seen from our point of view on Earth. The 
bending of the light results in the illusion that the quasar has split into four similar objects surrounding the foreground galaxy. Image credit: R. Hurt 
(IPAC/Caltech) / The GraL Collaboration.
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Rare quadruply imaged quasars discovered 

nicknames such as "Wolf's Paw" and "Dragon Kite," will help in future 
calculations of Hubble-Lemaître's constant and may illuminate why the 
two primary measurements are not in alignment.

Humans and Machines Working Together

 "Machine learning along with Augmented Intelligence (AI) tools was 
key to our study, but it is not meant to replace human decisions," explains 
Krone-Martins, Lecture at University of California. "We continuously 
train and update the models in an ongoing learning loop, such that 
humans and the human expertise are an essential part of the loop," said 
Krone-Martins, one of the authors of the study.

In the new study, the researchers used data from Wide-field Infrared 
Survey Explorer (WISE) to find likely quasars and then used the sharp 
resolution of Gaia to identify which of the WISE quasars were associated 
with possible quadruply imaged quasars. The researchers then applied 
machine-learning tools to pick out which candidates were most likely to 
multiply imaged sources and not just different stars sitting close to each 
other in the sky. Follow-up observations by Keck Observatory at U.S. 
state of Hawaii; Palomar Observatory at California, United States, the 
New Technology Telescope operated by the European Southern 
Observatory, and Gemini-South Observatory at Hawaii confirmed which 
of the objects were indeed quadruply imaged quasars lying billions of 
light-years away.

Confirming candidates with spectral data

Priyanka Jalan, a Ph.D. student at Aryabhatta Research Institute of 
Observational Sciences (ARIES), Nainital, India, and Jean Surdej, 
Visiting astronomer at ARIES, have been very actively involved in the 
reduction and analysis of spectra of quasar components obtained from 
large ground-based telescopes.

“Many two lensed images of a single quasar have been found in the past, 
however, finding four lensed images is like searching for a cloverleaf in 
a large green field. It is thus appropriate to name those mirages “cosmic 
clover-leaves,” says Jean Surdej, member of GraL and Professor at the 
University of Liege, Belgium.

Further astrophysical studies of these new cosmic clover-leaves and 
other multiply imaged quasars with the 3.6m Devasthal Optical 
Telescope (DOT) and the upcoming 4m International Liquid Mirror 
Telescope (ILMT) facilities operated by ARIES should lead to an 
independent determination of the age of the Universe and its expansion 
rate.

“Considering the excellent seeing conditions at Devasthal and frontline 
back-end instruments, candidate multiply quasar sources can be most 
suitably observed with the 3.6m DOT,” said Brijesh Kumar, 
Astronomer-in-charge of 3.6m DOT Facility.

(Source: PIB release)

Caption: Four of the newfound quadruply imaged quasars are shown here: From top left and moving clockwise, the objects are: GraL J1537- 3010 
or “Wolf's Paw;" GraL J0659+1629 or “Gemini's Crossbow;" GraL J1651-0417 or "Dragon's Kite;" GraL J2038-4008 or "Microscope Lens." The 
fuzzy dot in the middle of the images is the lensing galaxy, the gravity of which is splitting the light from the quasar behind it in such a way to produce 
four quasar images. By modeling these systems and monitoring how the different images vary in brightness over time, astronomers can determine the 
expansion rate of the universe and help solve cosmological problems. Image credit: The GraL Collaboration.
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Supercomputing Infrastructure in India

India is fast emerging a leader in high power computing with the 
National Super Computing Mission (NSM) boosting it to meet the 
increasing computational demands of academia, researchers, MSMEs, 
and startups in areas like oil exploration, flood prediction as well as 
genomics and drug discovery.

Computing infrastructure has already been installed in four premier 
institutions and installation work is in rapid progress in 9 more. 
Completion in of Phase II of NSM in September 2021 will take the 
country's computing power to 16 Petaflops (PF). MoUs have been 
signed with a total of 14 premier institutions of India for establishing 
Supercomputing Infrastructure with Assembly and Manufacturing in 
India. These include IITs, NITs, National Labs, and IISERs.

Infrastructure planned in NSM Phase I has already been installed and 
much of Phase II will be getting in place soon. Phase III, initiated this 
year, will take the computing speed to around 45 Petaflops. This will 
include three systems of 3 PF each and one system of 20PF as a national 
facility.

The National Supercomputing Mission was launched to enhance the 
research capacities and capabilities in the country by connecting them to 
form a Supercomputing grid, with National Knowledge Network 
(NKN) as the backbone. The NSM is setting up a grid of 
supercomputing facilities in academic and research institutions across 
the country. Part of this is being imported from abroad and part built 
indigenously. The Mission is being jointly steered by the Department of 
Science and Technology (DST) and the Ministry of Electronics and 
Information Technology (MeitY) and implemented by the Centre for 
Development of Advanced Computing (C-DAC), Pune, and the Indian 
Institute of Science (IISc), Bengaluru.

PARAM Shivay, the first supercomputer assembled indigenously, was 
installed in IIT (BHU), followed by PARAM Shakti, PARAM Brahma, 

PARAM Yukti, PARAM Sanganak at IIT-Kharagpur IISER, Pune, 
JNCASR, Bengaluru and IIT Kanpur respectively.

A new dimention has now been added in India's march towards 
leadership position in supercomputing with the convergence of HPC 
and Artificial Intelligence (AI). A 200 AI PF Artificial Intelligence 
supercomputing system has been created and installed in C-DAC, 
which can handle incredibly large-scale AI workloads increasing the 
speed of computing-related to AI several times. PARAM Siddhi - AI, 
the high-performance computing-artificial intelligence (HPC-AI) 
supercomputer, has achieved global ranking of 62 in TOP 500 most 
powerful supercomputer systems in the world, released on 16th 
November 2020.

The mission has also created the next generation of supercomputer 
experts by training more than 4500 HPC aware manpower and faculties 
till date. To expand the activities of the HPC training, four NSM Nodal 
Centres for training in HPC and AI have been established at IIT 
Kharagpur, IIT Madras, IIT Goa and IIT Palakkad. These centres have 
conducted online training programs in HPC and in AI.

Powered by the NSM, India's network of research institutions, in 
collaboration with the industry, is scaling up the technology and 
manufacturing capability to make more and more parts in India. While in 
Phase I, 30 percent value addition is done in India that has been scaled up 
to 40 percent in Phase II. India has developed an Indigenous server 
(Rudra), which can meet the HPC requirements of all governments and 
PSUs.

The three phases will provide access to High-Performance Computing 
(HPC) Facilities to around 75 institutions and more than thousands of 
active researchers, academicians working through Nation Knowledge 
Network (NKN) - the backbone for supercomputing systems.

Establishing to meet the increasing computational demands of academia, researchers, MSMEs, and start-ups 

in areas like oil exploration, flood prediction as well as genomics and drug discovery
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Nutrients packed mango variety
Kota farmer develops mango variety that bears fruits round the year

Shrikishan Suman (55 years), a farmer from Kota, Rajasthan, has 
developed an innovative mango variety which is a regular and round-
the-year dwarf variety of mango called Sadabahar, which is resistant to 
most major diseases and common mango disorders.

The fruit is sweeter in taste, comparable to langra and being a dwarf 
variety, is suitable for kitchen gardening, high-density plantation, and 
can be grown in pots for some years too. Besides, the flesh of the fruits, 
which is bourn round the year, is deep orange with sweet taste, and the 
pulp has very less fiber content which differentiates it from other 
varieties. The bountiful of nutrients packed in mango are immensely 
good for health.

Poverty led Shrikishan, the brain behind this mango variety, to drop out 
of school after class two and take up the family profession of gardening 
(Mali). He had an interest in floriculture and orchard management while 
the family was focused on growing wheat and paddy. He realised that 
the success of crops like wheat and paddy was dependent on external 
factors like rainfall, animal attack, and so on, limiting their profits.

He started growing flowers to augment family's income, the first ones 
being different varieties of roses, and sold them in the market. Along 
with this, he started growing mango too.

In 2000, he identified a mango tree in his orchard with an appreciable 
growth trend, dark green-colored leaves. He noticed that the tree 
bloomed round the year. On observing these traits, he prepared five 
grafted mango plants using it as a scion. It took him about fifteen years to 
develop this variety by preserving and preparing the grafts. He noticed 
the grafted plants started bearing the fruits from the second year of 
grafting itself.

The innovative attributes of the variety have been verified by the 

National Innovation Foundation (NIF), India, an autonomous 
institution of the Department of Science & Technology, Government of 
India. NIF also facilitated an on-site evaluation of the variety through 
ICAR - Indian Institute of Horticultural Research (IIHR), Bangalore, 
and a field testing at SKN Agriculture University, Jobner (Jaipur), 
Rajasthan. It is in the process of being registered under the Protection of 
Plant Variety and Farmers Right Act and ICAR-National Bureau of 
Plant Genetic Resources (NBPGR), New Delhi. NIF has also facilitated 
the plantation of Sadabahar mango variety in the Mughal Garden at 
Rashtrapati Bhawan in New Delhi.

For this evergreen variety developed, Shrikishan Suman was conferred 
ththe NIF's 9  National Grassroots Innovation and Traditional Knowledge 

Award and subsequently recognised at various other fora. Through 
various channels, NIF has been making efforts towards dissemination of 
the information about the variety amongst farmers' networks, 
government organisations, state agriculture departments, NGOs, etc.

Shrikishan Suman received over 8000 orders of Sadabahar gratings 
from India and abroad during 2017- 2020. He supplied over 6000 plants 
to different farmers spread across the states of Andhra Pradesh, Goa, 
Bihar, Chhattisgarh, Gujarat, Haryana, Himachal Pradesh, Jharkhand, 
Kerala, Karnataka, Madhya Pradesh, Maharashtra, Odisha, Punjab, 
Rajasthan, Tamil Nadu, Tripura, Uttar Pradesh, Uttarakhand, West 
Bengal, Delhi and Chandigarh during 2018-2020. Over 500 plants were 
transplanted at Krishi Vigyan Kendras, and research institutes in the 
states of Rajasthan and Madhya Pradesh by the innovator himself, and 
over 400 grafted plants were provided at different research institutes in 
Rajasthan, Uttar Pradesh, Madhya Pradesh, and Gujarat.
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Agricultural policy in India needs to 
account for domestic workload

Women's increased agricultural labour during harvest season, in 
addition to domestic house care, often comes at the cost of their health, 
according to new research from the Tata-Cornell Institute for 
Agriculture and Nutrition (TCI).

Programs aimed at improving nutritional outcomes in rural India should 
account for the trade-offs that women experience when their 
agricultural work increases, according to the study, “Seasonal time 
trade-offs and nutrition outcomes for women in agriculture: Evidence 
from rural India,” which published in the journal Food Policy on March 
24.

“To earn more income during peak seasons, landless women have no 
choice but to spend time in agricultural work, besides engaging in 
domestic work,” said first author Vidya Vemireddy, Ph.D. '19, a TCI 
alumna and assistant professor at the Indian Institute of Management 
Ahmedabad. “In contrast, women who have larger farms or higher 
incomes may choose to reduce the time they spend on agriculture and 
household activities via hired labour or labour-saving technologies.”

To see how time constraints impact women's nutritional outcomes, 
Vemireddy and TCI director Prabhu Pingali surveyed 960 women from 
rural Maharashtra, India, about their time use and diets. Their work 
included an index of standardized local recipes to measure nutrient 
intake and cooking time.

Pingali is also a professor in the Charles H. Dyson School of Applied 
Economics and Management, with joint appointments in the Division of 
Nutritional Sciences and the Department of Global Development in the 
College of Agriculture and Life Sciences.

Women in rural India face severe constraints on time. They spend about 
32% of their time on agricultural activities such as transplanting, 
weeding and harvesting, while also responsible for unpaid household 
labor like cooking, cleaning, fetching water and caring for children, 
Vemireddy and Pingali say. This workload increases during peak 
agricultural seasons, when they must spend up to five and a half hours 
per day sowing and harvesting.

Men, by comparison, face fewer time constraints since they spend very 
little time doing housework.

During peak agricultural seasons, the increased labor leaves women 
with less time for other personal activities. Vemireddy and Pingali found 
that these time trade-offs are associated with a decrease in caloric, 
protein, iron and zinc intake. More specifically, each 100-rupee increase 
in a woman's agricultural wages per day – meaning she spent more time 
working on the farm – is associated with a loss of 112.3 calories, 1.5 g of 
protein, 0.7 mg of iron and 0.4 mg of zinc.

This decrease is likely due to the women having less time and energy to 
cook nutritious meals, according to Pingali. “Most of the women we 
surveyed cooked two meals per day,” Pingali said. “When faced with a 
longer workday on the farm, they might have less time to cook in the 
morning or be too tired in the evening, choosing instead to make easier, 

less time-consuming, and less nutritious dishes.”

These nutritional deficits are worse for landless women who work on 
other people's farms, grow only food crops, or grow a mix of food and 
cash crops. By contrast, women who own large tracts of land and 
specialize in cash crops like cotton see little decline in nutrition during 
peak seasons, possibly because they have higher incomes.

The negative relationship between women's nutrition and increased 
farm work has important implications for development programs and 
interventions that seek to use agriculture to improve nutrition outcomes, 
such as encouraging households to grow kitchen gardens, the 
researchers said.

“Agricultural policies and programs that require greater involvement of 
women must recognize the consequences of increased time burdens and 
their adverse effects on nutrition,” Vemireddy said. “The programs 
should be designed in such a way that the benefits of women's 
participation in agriculture outweigh the losses, such as time for well-
being enhancing activities.”

Vemireddy and Pingali said labour-saving strategies and technologies 
can lower the burdens placed on women by agricultural and household 
labour.

However, they said, managing time burdens alone can only improve 
nutrition so much. Successfully addressing malnutrition in India will 
still require a reorientation of the country's food policies to make 
nutrient-rich foods more accessible and affordable.

(Source: Cornell University news release written by Dan Verderosa )

Programs aimed at improving nutritional outcomes in rural India should account for the trade-offs that 
women experience when their agricultural work increases
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New food is designed to nurture healthy 
gut microbes
For malnourished children, a new type of microbiome-directed food boosts growth

A new type of therapeutic food specifically designed to repair the gut 
microbiomes of malnourished children is superior to standard therapy in 
promoting growth, according to the results of a proof-of-concept 
clinical trial conducted in Bangladesh.

The study, conducted by an interdisciplinary team of researchers from 
Washington University School of Medicine in St. Louis and the 
International Centre for Diarrhoeal Disease Research in Dhaka, 
Bangladesh (icddr,b), was designed to supplement the diet of 
malnourished children with a formulation that contains locally 
available, culturally acceptable foods selected based on the ability of the 
ingredients to boost key growth-promoting gut microbes. The work 
supports the notion that healthy growth of infants and children is closely 
linked to healthy development of their gut microbial communities — or 
microbiomes — after birth.

The results of the study are published online April 7 in The New England 
Journal of Medicine.

Childhood malnutrition is a major global health challenge, affecting 
over 150 million children under the age of 5 worldwide, with a 
disproportionate impact in South Asia and Sub-Saharan Africa, 
according to the World Health Organization. The ongoing COVID-19 
pandemic is further exacerbating this problem. Numerous studies have 
shown that malnutrition is not due to food insecurity alone but instead 
reflects a combination of factors, including an important role for the gut 
microbiome, which fails to develop properly during the first two years 
of life in malnourished children.

“Malnutrition has proven extraordinarily difficult to treat — standard 

calorie-dense therapeutic foods have been shown to prevent the deaths 
of malnourished children, but have been ineffective in overcoming 
growth stunting and other damaging effects of malnutrition, including 
impaired brain development, bone growth and immune function,” said 
senior author Jeffrey I. Gordon, MD, the Dr. Robert J. Glaser 
Distinguished University Professor and director of the Edison Family 
Center for Genome Sciences & Systems Biology at the School of 
Medicine. “In an attempt to address this problem, we are investigating 
whether repairing the poorly developed microbial communities of 
malnourished children will impact their growth. This is the first time that 
a microbiome-directed therapeutic food has been compared with a 
standard therapy in malnourished children; moreover, it produced a 
superior rate of weight gain, the key primary clinical outcome of the 
trial.”

An earlier, monthlong pilot clinical study conducted by the team in 
Bangladesh had provided evidence for the benefits of the microbiome-
directed therapeutic food in a small number of children who received it; 
however, the study was not sufficiently large or long enough to confirm 
the effects of the new food on growth. The current three-month-long 
clinical trial, overseen by Tahmeed Ahmed, MBBS, PhD, executive 
director of the icddr,b, involved 118 children ages 12 months to 18 
months who lived in an urban slum called Mirpur in Dhaka, Bangladesh. 
All of these children had been diagnosed with acute malnutrition, a 
condition in which the body consumes fat reserves and breaks down 
muscle, resulting in wasting, or weight loss. The immune system is also 
weakened, making these children more susceptible to other illnesses.

“This work is based on our studies that have shown that a derangement in 
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New food is designed to nurture healthy gut microbes

the gut microbiome is responsible for malnutrition of children,” Ahmed 
said. “We have successfully used a food made of local ingredients to 
repair the deranged gut microbiome and thereby improve the growth of 
children receiving the food. In an era where we so sadly still have 
staggering numbers of children suffering and dying from malnutrition, 
our discovery of the microbiome-directed complementary food can be a 
game changer.”

Half of the children in the current study were randomly assigned to 
receive the microbiome-directed therapeutic food, and the other half 
received a standard therapeutic food that was not designed to repair the 
gut microbiome. The new microbiome-directed food contains a mixture 
of chickpeas, soy, bananas and peanuts, ingredients that the group had 
discovered in earlier preclinical models to repair the gut microbiome, 
among other components. The standard therapeutic food is rice- and 
lentil-based and contains about 20% more calories per serving than the 
microbiome-directed food.

The children received 25 grams of their assigned therapeutic foods 
twice daily for three months. The children's height, weight and mid-
upper arm circumference were measured at regular intervals throughout 
the intervention period and for one month after cessation of treatment. 
Blood and stool specimens were also collected at various times to assess 
changes in the levels of nearly 5,000 proteins in the blood, and to 
quantify the effects of the therapies on the representation of specific 
beneficial microbes in stool samples.

The researchers found that the rate of change in the children's weight 
and their mid-upper arm circumferences were significantly greater in 
the group receiving the microbiome-directed food compared with the 
standard therapeutic food; this growth superiority was sustained even a 
month after the children had stopped receiving the nutritional 
intervention, which is the latest time point to be analyzed so far.

“When we look at the standard clinical measurement for assessing acute 
malnutrition — the weight-for-length z score — the difference between 
the two treatment groups was even more significant one month after we 
stopped the treatment,” said co-first author Robert Chen, a doctoral 
student in Gordon's lab. “If this rate of growth was maintained for a year, 
we estimate an improvement in the weight-for-length z score of almost 
one full standard deviation.

“Children with acute malnutrition typically have declining or in the best 
case stable weight, so if this extrapolation holds up, it would be a major 
clinically relevant improvement in growth outcomes,” Chen added.

Said co-first author Ishita Mostafa, an assistant scientist at the 
International Centre for Diarrhoeal Disease Research: “We continue to 
monitor and collect samples from these children; this is critical in order 
to determine if the effects of this new treatment are indeed durable over 
time, or whether the intervention needs to be sustained for longer 
periods.”

The researchers also found that a group of 23 bacterial strains found in 

stool samples correlated with the increased rate of weight gain observed 
in the children receiving the microbiome-directed food. Twenty-one 
strains were positively correlated — meaning having more of these gut 
bacteria was linked to increased growth. And two strains were 
negatively correlated — meaning that having fewer of these gut bacteria 
was linked to increased growth. The microbiome-directed food was 
found to increase levels of the 21 positively correlated strains and reduce 
levels of the two strains that were negatively correlated.

Further, the researchers found 70 proteins in the blood samples that were 
positively correlated with increased weight, with greater improvements 
in their levels occurring after the microbiome-directed treatment 
compared with the standard intervention.

“These proteins are key regulators of bone biology, neurodevelopment 
and immune function,” Gordon said. “We discovered that this food can 
nurture and expand the abundance of beneficial microbes, with 
accompanying boosts in the levels of beneficial proteins in their human 
hosts that have impactful effects on growth.

“The rate of improvement in the weight of the children receiving the new 
therapeutic food designed with healthy gut microbes in mind was 
significantly greater even though its caloric density was 20% lower than 
the standard food,” Gordon added. “This suggests that the repair of the 
gut microbiome, and not just additional calories, is key to healthy 
growth in these children.”

The teams led by Gordon and Ahmed, funded by the Bill & Melinda 
Gates Foundation, plan to initiate further studies into whether 
therapeutic foods that nurture beneficial gut microbes can help 
malnourished children in other parts of the world. This involves a 
program of developing microbiome-directed foods that contain distinct 
but functionally “biosimilar” ingredients that are readily available, 
affordable and culturally acceptable to parents and children living in 
these other countries. Also, Gordon and his colleagues plan to 
investigate whether repairing dysfunctional gut microbial communities 
at younger ages and over longer time frames could have an even greater 
impact.

“After the six-month period of breastfeeding recommended by the 
World Health Organization, we think there may be an early window to 
introduce these types of microbiome-directed therapeutic foods and 
potentially have a bigger effect,” said co-author Michael J. Barratt, PhD, 
associate professor of pathology and immunology and executive 
director of the Center for Gut Microbiome and Nutrition Research at 
Washington University.

The researchers also are planning studies to investigate the benefits of 
microbiome-directed therapeutic foods during pregnancy to determine 
whether they can not only improve the gut microbiomes of the 
malnourished mothers but also foster the transmission of healthy gut 
microbial communities to their infants and thus help break the 
devastating intergenerational cycle of malnutrition.

Added Gordon, “We are also exploring the possibility of bringing a 
clinical trial of this new therapeutic food to children who would benefit 
from a nutritional intervention here in St. Louis. We are at the earliest 
stages of this process, beginning to engage with members of the local 
community. We can't begin one of these trials without making sure 
community leaders, community members, parents and caregivers are 
fully engaged with the process.”

(Source: Washington University news release written by Julia 
Evangelou Strait )

The new microbiome-directed food contains a mixture 

of chickpeas, soy, bananas and peanuts, ingredients 

that the group had discovered in earlier preclinical 

models to repair the gut microbiome, among other 

components. The standard thera-peutic food is rice- 

and lentil-based and contains about 20% more calories 

per serving than the microbiome-directed food.
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High Electron Mobility Transistor 
New technology for will make India self-reliant in power transistor technology

Scientists from Bangalore have developed a highly reliable, High 
Electron Mobility Transistor (HEMTs) that is a normally OFF device 
and can switch currents up to 4A and operates at 600V. This first-ever 
indigenous HEMT device made from gallium nitride (GaN) is useful in 
electric cars, locomotives, power transmission and other areas requiring 
high voltage and high-frequency switching would reduce the cost of 
importing such stable and efficient transistors required in power 
electronics.

Power electronic systems demand high blocking voltage in OFF-state 
and high current in ON-state for efficient switching performance. 
Specific transistors called HEMTs made of aluminium gallium nitride/ 
gallium nitride (AlGaN/GaN) provides an edge over silicon-based 
transistors as they allow the systems to operate at very high voltages, 
switch ON and OFF faster, and occupy less space. Commercially 
available AlGaN/GaN HEMTs use techniques to keep the transistor in 
normally OFF state, which affects the stability, performance and 
reliability of the device.

Therefore, to meet this need, Prof. Mayank Shrivastava, Dept. of 
Electronic Systems Engineering, his co-investigators Prof. G. 
Narayanan, Prof. Digbijoy Nath, Prof. Srinivasan Raghavan and Prof. 
Navakanta Bhat, from Department of Electrical Engineering, and 
Centre for Nanoscience & Engineering, and their students, all from 
Indian Institute of Science Bangalore (IISc), have developed the new 
kind of HEMT, which is in the OFF state by default and works like any 
other commonly used power transistor. Such transistors are called e-
mode or enhancement mode transistors. Supported by the Department 
of Science & Technology (DST), Government of India, under the 'Make 
in India' initiative, they developed the new technology and device 
architecture using an Aluminium titanium oxide gate.

The developed technology is a first of its kind, which uses a type of 
chemical called ternary oxide (composed of two different metal ions 
combined in an oxide matrix or Al, Ti and O), which behaves like 
material having larger positive charge concentration (p-type material). 

It does away with intrinsic reliability and performance issues of the in-
use industrial techniques for e-mode HEMTs, allowing the development 
of efficient power switching systems.

This device will now be taken up for the prototype development and 
field-testing level (TRL 5). The scientists used aluminium titanium 
oxide as the gate oxide, where the percentage of aluminium could be 
controlled during the fabrication process. Since aluminium titanium 
oxide is stable, it resulted in high reliability of the transistor.

The projected overall power device market is set to cross the 18 Billion $ 
mark by 2020, out of which the market for HEMTs is projected to cross 
the 5 Billion US$ market. So, GaN HEMTs will acquire a major share of 
the power device market. With a growing market for electric vehicles in 
India, such an indigenous development can make India self-reliant for 
transistor technology.

(Source: PIB release)

Fig. 1. Device structure depicting proposed novel aluminium titanium oxide, which acts as p-type gate oxide to achieve normally-OFF operation in 
GaN HEMTs and the energy band diagram depicting the proposed concept [1].

Fig. 2. Optical image of the fabricated e-mode HEMTs with 
meandering gate structure
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Genetics of sorghum lodging and falling
By altering the composition of the molecules used by the plant to assemble the supportive cell wall

University of Queensland researchers have 
identified a genetic solution to the problem of 
sorghum lodging and falling down, which 
affects 10 per cent of sorghum crops each year. 
Professor David Jordan from UQ's Queens-
land Alliance for Agriculture and Food 
Innovation (QAAFI) said lodging was when 
the stems of plants carrying high grain yields 
were weakened by loss of water. Working with 
the Department of Agriculture and Fisheries at 
the Hermitage Research Facility in Warwick, 
Professor Jordan found that lodging occurs 
whenever water scarcity halted photo-
synthesis.

“This forces the plants to rely on carbo-
hydrates stored in the stems,” he said. “The 
metabolic shift ultimately weakens the stems, 
culminating in their death, while pathogens 
can invade and further weaken stems, causing 
them to break.” Doctoral student Xuemin 
Wang analysed data from 14 seasons and 
found that the most severe lodging – greater 
than 20 per cent – occurred in 2005, 2006 and 

2017. He found that the differences in air 
pressure recorded on the Southern Oscillation 
Index explained 29 per cent of the season 
variation in lodging frequency. “Our data also 
found that despite substantial breeding efforts 
and turnover of commercial cultivars, the 
level of resistance to lodging does not appear 
to have improved,” Professor Jordan said.

The research team found that traits used to 
drive up yields also introduced a susce-
ptibility to lodging. “The higher the yield 
potential of a sorghum hybrid, the more likely 
it is to suffer from lodging, creating a 

challenge for breeders trying to improve both 
traits,” Professor Jordan said. “This study 
looked at 2308 unique hybrids grown in 17 
Australian sorghum trials over three years,” he 
said. “A genome-wide view of the genetics is 
important as it means we can search the 
network of lodging-associated genes for those 
pathways we can target for improvement 
without sacrificing yield potential.” Professor 
Jordan said the team found one way to increase 
s tem strength would be to  al ter  the 
composition of the molecules used by the plant 
to assemble the supportive cell wall. 
Bolstering disease resistance at the same time 
would offer additional protection. Professor 
Jordan said. “By generating the new genetic 
map, we can now identify new leads for 
breeding greater lodging resistance into high-
yielding sorghum hybrids.” The research was 
published in Theoretical and Applied 
Genetics.

Source: University of Queensland news 
release

Side shoots growth directed by Little Ninja protein in crops
The microProtein that can control the physical shape of plants including barley and rice and potentially make 

them more productive

Biological Sciences - Agriculture

Biological Sciences - Agriculture

A research team led by the University of 
Copenhagen has discovered a microProtein 
that can control the physical shape of plants 
including barley and rice and potentially make 
them more productive.  The microProtein has 
been named Little Ninja and the studies are 
published in the journal PNAS. "By increasing 
Little Ninja levels, we have been able to 
observe plants that are smaller and bushier. 
That is, we can force a plant to take on a 
different shape. This is a coveted feature of 
crop plants, as it makes them more resistant to 
wind. More side shoots can also result in more 
flowers and thereby more fruit. By adjusting 
the amount of Little Ninja in a plant, there is a 
potential for more productive and sustainably 
grown crops," explains Associate Professor 
Stephan Wenkel of the University of 
Copenhagen's Department of Plant and 
Environmental Sciences. 

MicroProteins are the result of gene mutations 
that occur through evolution. Several genes 
can encode similar proteins. But sometimes, 

mutations occur which turn a large protein 
into a very small protein. In some cases, the 
smaller protein, known as a microProtein, can 
then regulate the activity of the larger 
proteins, making it a major influencer on 
biological processes. The Little Ninja is just 
such a microProtein. It dominates the larger 
"partner protein", the so-called NINJA, and 

helps regulate the signalling of a hormone 
called jasmonic acid, which serves among 
others as a plant's defence system against 
insects and other threats. The study suggests 
that as one manipulates Little Ninja levels, 
there is a corresponding change of jasmonic 
acid signalling in a plant, which then affects 
plant structure and growth.

As the researchers were hunting for micro-
Proteins with interesting biological functions, 
they came across Little Ninja. This was done 
by combing through the entire genome of a 
model crop and sorting all of its proteins.

The effect of raising the level of Little Ninja 
could be transferred by the researchers to 
several other crop plants, which were then able 
to produce more side shoots as well. Using the 
CRISPR technique, the researchers also 
managed to create a copy of the Little Ninja in a 
genome where it is naturally not present. Here, 
they witnessed the same effect on plant growth.

Source: Based on University of Copenhagen 
news release

The rice plant to the left has a natural level of 
Little Ninja, while the plant to the right has an 
increased level.
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Fighting TB by starving them of sugars 
The bacteria that cause tuberculosis need a sugar called trehalose to survive and cause infection

Researchers from the University of Warwick 
have successfully discovered how Myco-
bacterium tuberculosis uses an essential sugar 
called trehalose, which provides a platform to 
design new and improved TB drugs and 
diagnostic agents. Mycobacterium tuber-
culosis (Mtb) is a very unique pathogen and is 
able to survive in the human body for decades. 
One way that Mtb survives is by 'eating' scarce 
energy sources for nutrition, whilst at the 
same time the human host attempts to limit the 
food that is available. Inhibiting the pathways 
that allow Mtb to access and use essential food 
sources could be good targets for the 
development of new anti-tubercular agents.

One source of energy that Mtb uses is a sugar 
that is found in its own cell wall, called 
trehalose. It appears that Mtb has evolved a 
unique strategy to recycle and reuse this sugar 
to ensure that it does not waste any potential 
energy sources, which are in short supply. The 
transport protein, which is responsible for the 
uptake of trehalose, called LpqY, is essential 
for Mtb to establish infection. If the LpqY 
protein is deleted and no longer able to 

function then Mtb can no longer supply itself 
with trehalose and becomes less pathogenic. 
In the paper, 'Structural basis of trehalose 
recognition by the mycobacterial LpqY-
SugABC transporter', published in the 
Journal of Biological Chemistry, researchers 
from the School of Life Sciences at the 
University of Warwick, have unraveled the 
molecular basis of how Mtb uses and 
transports trehalose, a process which is 
specific to Mtb and does not occur in humans.

The team used X-ray crystallography to 
determine the 3-dimensional structure of 
LpqY and analysed how this important 
transport protein is able to bind and recognise 
trehalose. They then went on to use a number 

of experimental techniques which showed that 
LpqY is highly specific for trehalose, is also 
able to recognise sugars that are similar to 
trehalose with small modifications and map 
key recognition features. Dr Elizabeth Fullam, 
from the School of Life Sciences at the 
University of Warwick commented: “It is vital 
that we find new innovative strategies to 
combat TB. The LpqY trehalose transporter is 
a potential drug target because when it is not 
functioning it results in Mtb becoming less 
virulent. Alternatively, another possibility is 
that we can use the LpqY transporter to our 
advantage and find ways to deliver compounds 
for TB diagnosis.”

Source: University of Warwick news release

Making accurate predictions by filtering noises
Pioneering study delves into the trade-offs organisms make as they process information

Biological Sciences - Biochemistry

Biological Sciences - Computational Biology

An animal like a larval salamander tracks the 
movements of small insects and crustaceans 
swimming around nearby. Using what it sees 
about how fast the prey is moving and in what 
direction it's heading, the salamander can 
gauge when and where it should strike for its 
next meal. But any biological system has 
constraints—the salamander can process only 
so much visual information at once, so it 
makes trade-offs about which data are most 
important to help it catch its prey, and which 
data it can filter out. Using this “information 
bottleneck” problem as a starting point, the 
researchers developed a series of equations 
that show how organisms weigh different 
variables and calculate sensory inputs to make 
predictions about the future most efficiently.

“All biological systems are constrained. They 
don't have infinite time, or infinite amounts of 
energy they can burn to do these calculations,” 
said Assoc. Prof. Stephanie Palmer, a 
neuroscientist at UChicago and senior author 
of the study published in PLOS Comput-
ational Biology. “We know predi-ctions 

happen at many different time scales in many 
different organisms, with many different 
mechanisms. So, what we're doing here is 
figuring out what the filtering or encoding 
should look like for a biological system trying 
its darndest to predict the future.”

The study, led by UChicago biophysics 
graduate student Vedant Sachdeva, is a 
collaboration with biophysicists Thierry 
Mora and Aleksandra Walczak from the 
French National Centre for Scientific 
Research, France. Vedant and colleagues 
studied how the visual system and adaptive 

immune system filter information to make 
predictions under the information bottleneck 
framework. They first used the movements of 
an oscillating weight attached to a spring and 
bouncing around in a viscous medium, 
inspired by previous work by Palmer on how 
the salamander retina responds to a visual 
stimulus moving around in the same manner. 
As expected, position and velocity are the most 
important variables to predict future move-
ments, but how much each should be weighted 
depends on the movements themselves. 

The researchers also considered other biol-
ogical systems that rely less on short-term, 
adaptive processes like early vision does. 
Much of how an organism makes predictions 
in these different systems is hardwired 
evolutionarily, over time. Palmer said the team 
is working on taking what they've learned 
about how organisms make predictions and 
trying to understand how those systems adapt 
to new stimuli.

Source: University of Chicago news release 
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Molecular sensors for drug discovery
Tubulin nanobody - or sensor to study the dynamics of microtubule modifications in living cells and use this 

for identification of new cancer therapeutic drugs

Researchers have recently developed a 
molecular sensor, which can identify cancer 
drugs by detecting how such chemicals 
modify microtubules inside living cells. 
Microtubules are part of the cytoskeleton, a 
structural network within the cell's cytoplasm, 
and they alter in response to several 
chemicals. Understanding tubulin modi-
fications has remained a challenge till date 
because of unavailability of tools that can 
mark them in living cells. Researchers from 
inStem, Bangalore, India, in collaboration 
with Curie Institute, Orsay, France, funded by 
Indo-French Centre for the Promotion of 
Advanced Research (IFCPAR/CEFIPRA), a 
bilateral organization supported by Depart-
ment of Science & Technology (DST), 
Government of India and Government of 
France decided to overcome this shortcoming 

and developed the first tubulin nanobody - or 
sensor to study the dynamics of microtubule 
modifications in living cells and use this for 
identification of new cancer therapeutic 
drugs. This work has been recently published 
recently in the Journal of Cell Biology.

The researchers from Bangalore and Orsay 
devised a method to design synthetic proteins, 
known as nanobodies, which can bind 
specifically to modified microtubules. These 
nanobodies are similar to antibodies made in 
our body as a defense mechanism against 
pathogens. However, unlike antibodies, the 
nanobodies are smaller in size and easily 
amenable for protein engineering. The 
nanobody was then coupled with a fluorescent 
molecule to serve as a detection tool, called 
sensor. They developed and validated a live 

cell sensor against a unique microtubule 
modification called tyrosinated form of 
microtubules that is already known to be 
important for cell division and intracellular 
organization.

The tyrosination sensor is the first tubulin 
nanobody - or sensor - that can be used to study 
the dynamics of microtubule modifications in 
living cells. CEFIPRA researchers have 
shown the application of this sensor in 
studying the effect of small-molecule 
compounds that target microtubules. These 
chemicals are frequently used as anti-cancer 
drugs. Thus, the tyrosination sensor will 
facilitate studying microtubule functions for 
many researchers and will aid identifying new 
drugs of therapeutic value.

Source: India Science Wire

Biological Sciences - Ecology

Region-wise antivenom for snakebite – a necessity
New study finds that the venom of Russell's vipers was dramatically different in composition and toxicity 

based on geographical location

Around 58,000 die of snakebite every year in 
the country. A majority of snakebites that lead 
to death or disability are attributed to the 'big 
four' of Indian snakes – Russell's viper, which 
is one of the deadliest snake species in the 
world; spectacled cobra; common krait; and 
saw-scaled viper. Commercial antivenom 
treatment for snakebite does not always prove 
effective. However, only a few efforts have 
been made to understand the reason for this. In 
a new study geared in this direction, resea-
rchers at Bengaluru-based Indian Institute of 
Science (IISc)'s Centre for Ecological 
Sciences (CES) and collaborators have 
demonstrated that the venom of Russell's 
vipers was dramatically different in compo-
sition and toxicity based on geographical 
location, though the commercial antivenom 
treatment for Russell's viper venom works as 
marketed for most populations of this snake, 
except the ones in North India. The findings 
are considered important as a previous study 
on cobras had shown similar variations in 
venom based on location, but there the 
commercial antivenom treatment was not 
found effective against most populations. The 

findings have been published a paper in PLoS 
Neglected Tropical Diseases.

Presently, commercial antivenoms are often 
deployed in the market without even 
preclinical assessments, which are typically 
done using animals, let alone clinical studies, 
which involve testing on humans. The new 
study on Russell's viper along with the 
previous one on cobra has shown that this was 
not the correct approach. Kartik Sunagar, 

Ass is tant  Professor  a t  C E S  and the 
corresponding author of this study said that the 
viper and cobra studies have shown that it was 
not possible to really predict the clinical or 
preclinical outcomes just by observing venom 
variation across populations and that the 
clinical and preclinical studies are the only 
methods to accurately test the efficacy of 
antivenoms.

The researchers stressed the need to imme-
diately start producing region-specific 
antivenoms for deadly snakes in snakebite 
hotspots of the country. Prof Sunagar also 
emphasised the importance of developing 
recombinant antivenoms that can be produced 
in cells on culture plates instead of the current 
method of using horse antibodies for increased 
efficacy, specificity, and safety – an area that 
his lab is working on as well. The researchers 
had collected venom from 48 individual vipers 
in five biogeographical regions of India, as 
well as tested how well the antivenom 
neutralised the different types of venoms in 
mice.

Source: India Science Wire
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Biological Sciences - Evolutionary Biology

Species scent
Research on one species, the apple fly, suggests this evolution might not take as long as we would expect

Continuing the 160-year-old inquiry into the 
origins of the apple fly, a team of scientists 
from around the world have just published 
their research in the Proceedings of the Royal 
Society B. The researchers span three 
continents, from the National Centre for 
Biological Sciences, the University of Trans-
Disciplinary Health Sciences and Technology, 
University of Notre Dame, Free University 
Berlin, and Max Planck Institute for Chemical 
Ecology. They have been probing the 
neurological processes which underlie 
important behavioural changes in the apple 
fly: preference toward a new host plant and 
mate choice. These behavioural changes 
contributed to a rapid shift from hawthorn 
flies into a derived race of apple-infesting 
flies.

Hawthorn flies and apple flies are specialist 
insects, they feed only on particular fruit, 
either the hawthorn berries or ripe apples. 
They also mate on or near the fruit, and lay 
their eggs within it. What is interesting about 

the apple and hawthorn flies is that each 
generation emerges with a specific preference 
for the odor of ripe fruit that they use to locate 
their host, and a strong aversion to the odor of 
the other fruit. What makes these two races of 
flies distinct? 

Using recordings of electrical activity and 
imaging the brains of the flies, the team 

identified that both apple and hawthorn flies 
use the same brain regions to process odors, 
but switch the locations of processing. In other 
words, where apple flies process the main 
apple odor (butyl hexanoate) is the same 
location in the brain where hawthorn flies 
process the major hawthorn odor (3-methyl-1-
butanol), and vice versa. Thus, the locations 
for preference and aversion to fruit odors stay 
the same, while the odors that are processed 
there are inverted. It is possible that a simple 
shift in the processing of important sensory 
information might be a major contributor to 
the diverse species we see. Through the change 
in the neurological processing of the fruit odor, 
a change at a species scale can be triggered. 
Such a subtle shift in the processing of 
important sensory information in the brain 
could be contributing to the change in behavior 
that helps drive their evolution into new 
species.

 Source: NCBS, Bangalore news release 

Chemical Science - Biomaterials

Hydrogel for tissue repair
Scientists develop an injectable gel that can attach to various kinds of soft internal tissues and repair tears 

resulting from an accident or trauma

Our soft tissues can be torn during a ski 
accident, a car accident or an accident in the 
home, for example. According to Dominique 
Pioletti, the head of the Laboratory of 
Biomechanical Orthopedics at EPFL's School 
of Engineering, surgeries don't always 
produce optimal outcomes because the 
repaired tissue usually doesn't heal properly. 
Pioletti's group has now come up with a novel 
family of injectable biomaterials that can bind 
to various forms of soft tissue. Their 
bioadhesives, in the form of a gel, can be used 
in a variety of injury-treatment applications. 
Their research has just been published in 
Macromolecular Rapid Communications. The 
hydrogel produced at LBO is made up of 85% 
water and has two key advantages: it can be 
injected anywhere in the human body, and it 
demonstrates high intrinsic adhesion with no 
extra surface treatment. “What makes our 
hydrogel different is that it changes consi-
stency while providing high adhesion to soft 
tissues,” says Peyman Karami, a postdoc at 

Pioletti's lab who has developed the gel during 
his PhD. “It's injected in a liquid form, but 
then sets when a light source is applied, 
enabling it to adhere to surrounding tissue.”  
The scientists' hydrogel works through an 
entirely new design that  al lows for 
independent control of its mechanical and 
adhesive properties. The result is a versatile 
hydrogel that doctors can use as a glue for soft 
tissue throughout the human body. 

To obtain these versatile properties in their 
hydrogel, the scientists took the base polymer 
and modified it with the compounds that play 

an important role in tissue adhesion. The first is 
known as Dopa and is derived from mussels. 
“Dopa is what lets mussels attach firmly to any 
kind of surface – organic or otherwise,” says 
Pioletti. The second is an amino acid that our 
bodies make naturally. “The advantage of our 
hydrogel compounds is that, unlike some 
medical adhesives, they don't interfere with the 
body's chemical reactions, meaning our 
hydrogel is fully biocompatible,” says Karami. 
Their hydrogel also has unique energy-
dissipation characteristics that enhance its 
adhesive capability. Yet another benefit to this 
hydrogel is that it can carry drugs or cells to 
stimulate the healing process, especially for 
tissue like cartilage that doesn't regenerate on 
its own. And because the hydrogel is 
biodegradable, it's reabsorbed into the human 
body as the surrounding tissue heals. 

Source: Based on EPFL news release

Image: Shoot for Science: Deepak Kakara, 
Dinesh Yadav, Sukanya Olkar, and Parijat Sil
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Chemical Sciences - Electronic Materials

Electronic nose with biodegradable polymer and monomer
That can detect hydrogen sulphide (H S), a poisonous, corrosive, and flammable gas produced from swamps 2

and sewers

Scientists have developed an electronic nose 
with biodegradable polymer and monomer 
that can detect hydrogen sulphide (H S), a 2

poisonous, corrosive, and flammable gas 
produced from swamps and sewers. H S is the 2

primary gas produced from the microbial 
breakdown of organic matter in the absence of 
oxygen, and this necessitates easy detection of 
its emission from sewers and swamps. 
Responding to this challenge, scientists from 
the Centre for Nano and Soft Matter Sciences 
(CeNS), Bangalore, an autonomous institute 
of the Department of Science & Technology, 
Government of India, in collaboration with 
their counterparts from Saudi Arabia, have 
developed an exceptionally sensitive and 
selective H S Gas sensor developed by 2

impersonating the neuron responsible for 
identification of airborne molecules or 
olfactory receptor neuron (ORN). The 
impersonation of ORN with the help of an 
organic electronic device consisting of 

biodegradable polymer and monomer under 
Dr. Channabasaveshwar Yelamaggad from 
CeNS and Prof. Khaled N. Salama, Sensors 
lab, Advanced Membranes, and Porous 
Materials Center, King Abdullah University 
of Science and Technology (KAUST), Saudi 
Arabia has been published in the journals 
'Materials Horizon' and 'Advanced Electronic 
Materials' recently.

The fabricated sensor consists  of  a 
heterostructure consisting of two layers – the 

top layer a monomer and is realized with a 
novel chemical tris (keto-hydrazone), which is 
both porous and contains H S specific 2

functional groups, and the bottom layer is the 
active channel layer which plays a key role in 
altering the current and mobility of charge 
carriers. Thus the synergistic combination 
helps to pre-concentrate the H S molecules, 2

initiate an acid-base chemical reaction, and 
thereby brings a change in the majority carriers 
(holes) of the channel region in the device. The 
capacitance sensor (a sensor that detects 
nearby objects by their effect on the electrical 
field created by the sensor) developed by the 
scientists showed an excellent sensitivity in 
detecting H S gas with an experimental limit 2

of detection of around 25 parts per billion. It 
also has high ambient stability of around 8 
months without compromising sensing 
performance.

Source: Based on PIB release

Chemical Sciences – Food Science

Natural blue food colour
The new cyan blue, obtained from red cabbage, could be an alternative to synthetic blue food colorings

A natural brilliant blue coloring has been 
discovered by an international team of 
researchers including chemists at the 
University of California, Davis. The new cyan 
blue, obtained from red cabbage, could be an 
alternative to synthetic blue food colorings 
such as the widely used FD&C Blue No. 1. 
The work is in Science Advances. “Blue colors 
are really quite rare in nature – a lot of them are 
really reds and purples,” said Pamela Denish, 
a graduate student working with Professor 
Justin Siegel at the UC Davis Department of 
Chemistry and Innovation Institute for Food 
and Health. Having the right blue color is also 
important for mixing other colors, such as 
green. If the blue isn't right, it will produce 
muddy, brown colors when mixed, Siegel 
said.

Red cabbage extracts are widely used as a 
source of natural food colorings, especially 
reds and purples. These dyes are called 
anthocyanins. For about a decade, a team led 

by scientists at the Mars Advanced Research 
Institute and Mars Wrigley Science and 
Technology, in collaboration with the UC 
Davis Innovation Institute for Food and 
Health; The Ohio State University; Nagoya 
University, Japan; the University of Avignon, 
France; and SISSA University, Italy, have 
been working on isolating a blue anthocyanin 
from red cabbage. But the natural blue 
coloring is present only in tiny amounts.

Denish, postdoctoral researcher Kathryn 
Guggenheim, graduate student Mary Riley, 
and Siegel figured out a way to convert other 
anthocyanins in cabbage into the blue color 

compound. They screened public libraries of 
millions of enzymes for candidates that might 
do the job and tested a small number in the lab. 
Based on those results, they used compu-
tational methods to search a huge number of 
potential protein sequences — 10 to the power 
of 20, more than the number of stars in the 
universe — to design an enzyme that would 
accomplish the conversion with high 
efficiency. “We used these tools to search the 
universe for the enzyme we're interested in,” 
Siegel said.  With this enzyme, they were able 
to convert the anthocyanin blue from a tiny 
fraction of red cabbage extract into a primary 
product, allowing the institute researchers and 
other collaborators to fully characterize the 
new blue coloring. Siegel and Denish have 
founded a startup company, Peak B, to develop 
the technology for commercial applications. 
Enzymatic conversions are very widely used in 
food production, for example in making 
cheese, Siegel said.

Source: UC Davis news release 
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Chemical Sciences - Material Science

Hydrogel to harvest air moisture
A solar-powered, fully automated device called 'SmartFarm' that is equipped with a moisture-attracting 

material to absorb air moisture at night

A team of researchers from the National 
University of Singapore (NUS) has recently 
developed a solar-powered, fully automated 
device called 'SmartFarm' that is equipped 
with a moisture-attracting material to absorb 
air moisture at night when the relative 
humidity is higher, and releases water when 
exposed to sunlight in the day for irrigation. 
This water harvesting and irrigation process 
can be fine-tuned to suit different types of 
plants and local climate for optimal culti-
vation. The hygroscopic material that is used 
in the SmartFarm was earlier tested by 
Hawai'i Space Exploration Analog and 
Simulation (HI-SEAS) for its application for 
humidity control for space-based agriculture.

“Atmospheric humidity is a huge source of 
freshwater, but it has remained relatively 
unexplored. In this work, we've tried to 
mitigate food and water shortage simul-
taneously. We created a hygroscopic copper-
based material and used it to draw moisture 
from the air. We then integrate this material 
into a fully automated solar-driven device that 
utilises the harvested water to irrigate plants 

daily without manual intervention,” 
explained project leader Assistant Professor 
Tan Swee Ching, who is from the Department 
of Materials Science and Engineering at 
NUS. This work was published in Advanced 
Materials.

The key component of the SmartFarm device 
is a specially designed copper-based 
hydrogel, which was produced using an 
economical and time-saving process. This 
material is extremely absorbent, and takes in 
moisture up to three times its weight. After 
acquiring moisture, the hydrogel changes 
colour from brown to dark green and finally to 
light green when it is saturated with moisture. 

It also releases water quickly under natural 
sunlight – one gram of the copper-based 
hydrogel releases 2.24 gram of water per hour. 
The NUS team also tested the quality of the 
water that was collected using the copper-
based hydrogel, and found that it meets the 
WHO's standards for drinking water. Hence, 
the water collected is suitable for drinking and 
agricultural purposes. The NUS team 
envisage that the SmartFarm device can be 
further enhanced with additional funct-
ionalities before it moves to large-scale and 
commercial production.  Furthermore, to 
guard against prolonged cloudy days, a 
heating system could be embedded in the 
container of copper-based hydrogel to provide 
sufficient thermal energy to activate the water 
releasing process without sunlight. In 
addition, the SmartFarm device can incor-
porate wireless networking capability to 
enable users to monitor and control the 
cultivation process using smartphones.

Source: National University of Singapore 
press release

Chemical Sciences - Material Science

Material that strengthens from vibration
Gel material created by scientists inspired by bone could lead to new adhesives, implants

Bone is not just a fixed material—it's a 
dynamic set of structures that can adapt their 
mass and strength based on the loads they 
must support. Developing that sort of adaptive 
material has long been the dream of scientists. 
Now for the first time, scientists at the Pritzker 
School of Molecular Engineering at the 
University of Chicago have developed a gel 
material that strengthens when exposed to 
vibration. Not only were scientists able to 
make the material 66 times stronger through 
vibrations, but they were also able to 
strengthen only the areas exposed to 
movement. That sort of specificity could lead 
to new adhesives and better ways of 
integrating implants within the body. The 
results were published Feb. 22 in the journal 
Nature Materials.

When Esser-Kahn and his group began 
thinking about how to develop adaptive 
materials, they looked to take advantage of the 
“piezoelectric effect,” which gives certain 

materials the ability to generate an electric 
charge in response to mechanical stress. Such 
a charge could instigate a reaction within a 
material and strengthen it, they proposed. The 
team tested dozens of different chemistries 
before they found a polymer gel mixed with 
thiol-ene reactors and zinc oxide piezoelectric 
particles. When the material is vibrated, the 
particles transduce energy and create a thiol-
ene reaction, which causes the components in 
the material to cross-link. That cross-linking 
essentially forms a second network inside the 
material, strengthening it. Though the 
material started off as a soft, collagenous 
material, as the vibration increased, the 

material was strengthened further. The team 
was able to increase the strength of the material 
to 66 times its original strength, ending with a 
material that was close to the stiffness of the 
interior parts of bone. “Just like bone, the 
material strengthened to the exact amount of 
power we put into it,” Esser-Kahn said. Not 
only that, but the material also didn't just 
strengthen throughout—it selectively 
strengthened itself in specific areas where it 
was stressed to a higher degree. That sort of 
selective strengthening could lead to materials 
that can selectively stiffen – and a new way to 
design structures. Perhaps it could become part 
of a building that gets stronger as it ages or be 
used to adhere materials together in an 
airplane. “Adhesives could be hugely 
influenced by this,” Esser-Kahn said. 
“Adhesives are almost always the point of 
failure in materials. This could lead to 
specialized adhesives that adhere and set much 
better.”

Source: University of Chicago news release 
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Chemical Sciences - Self-Assembled Structures

Deciphering particle self-assembly
Scientists tuned the nature of the chiral activity of millimetre-sized rice-shaped grains with the help of 3D 

printing

Scientists have now found a clue to determine 
how self-assembled structures can be made 
using a strange class of particles that do not 
interact and have non-superimposable mirror 
images (chiral). By investigating the role of 
chiral activity, a group of scientists have for 
the first time shown that objects can self-
recognize even when their shape is not chiral.  
Further, they report spontaneous dimerization 
into two types of dimers- 'movers' and 
'spinners'. Scientists from Jawaharlal Nehru 
Centre for Advanced Scientific Research 
Bangalore, an autonomous institute of the 
Department of Science & Technology, 
Government of India and the Indian Institute 
of Science Bangalore, tuned the nature of the 
chiral activity of millimetre-sized rice-shaped 
grains with the help of 3D printing.  This is the 
first experimental study to uncover that even 
when objects are not chiral in shape, chirality 
inactivity alone can bring about selectivity 
and recognition between the interacting 
particles. This work published in the journal 
'Science Advances' recently opens new 

pathways to self-assemble matter by 
imparting the constituents with chiral activity. 
The scientists said that by exploiting 3D 
printing to design chiral active matter, they 
can systematically encode different extents of 
chiral activity and explore its consequences 
on the emergent dynamical behaviour. 

Chirality-mediated selective interactions are 
of utmost importance in asymmetric catalysis, 
supramolecular polymerization, medicinal 
drug designing, and separation where self-
recognition, sorting, and discrimination of 
molecules are required.

Source: India Science Wire

Chemical Sciences - Quantum Physics

New state of materials
The discovery can lead to better, tuneable, controllable quantum technologies

Scientists have discovered a new exotic, 
strange state of materials in contact with an 
environment that alters its physical properties 
in the presence of an electromagnetic field, 
leading to better quantum technologies, which 
are tunable and controllable as per the user 
requirements. They have shown that, in an 
external electromagnetic field, geometric 
properties of a crystalline solid with lattices 
arranged in a one-dimensional periodic 
manner can display phase transitions, thereby 
altering its physical properties. The 2016 
Nobel Prize for physics was awarded to the 
theoretical discoveries of topological phase 
transitions and topological phases of matter, 
which have played a significant role in the 
modern understanding of materials and their 
applications. Understanding various phases 
and phase transitions is of central importance 
in the study of matter. Generally, phase 
transitions are studied by assuming that the 
system is isolated, with little or negligible 
environmental interactions.

Dibyendu Roy, Associate Professor, and his 
group from Raman Research Institute (RRI), 
an autonomous institute of the Department of 
Science & Technology, Government of India, 
have been exploring systems in contact with 
the environment or the open quantum systems 
and their physical properties for a while. They 
explored ways to control the topological phase 
transitions of matter in contact with an 
environment by an external periodic pertur-
bation such as laser light in their present work. 
While studying the geometric phase in 
systems in contact with an environment and 

examining the environment's consequence on 
the band-structure topology of the systems, 
they discovered a new metallic state of the 
materials coupled to an environment. This 
work funded by the Department of Science and 
Technology, India, via the Ramanujan 
Fellowship, and the Ministry of Electronics 
and Information Technology (MeitY), India, 
under a grant for "Centre for Excellence in 
Quantum Technologies" has been published in 
the journal Physical Review B recently.

Source: PIB release

Fig.: A. Left: Snapshots of 3D-printed chiral 
active ellipsoids for six different left-right 

mass asymmetries. The red dashed lines show 
the hollowed-out portion of the particle. 
Right: Superimposed snapshots showing a 
nearly circular path traced by the ellipsoids 
under vertical agitation. The snapshot of the 
ellipsoid at t = 0 s is shown in white. The blue 
arrows indicate the handedness of the orbit. 
Scale bars, 3 mm. (B and C) Superimposed 
snapshots of a representative active spinner 
and movers, respectively. The spinner is made 
of two clockwise (+) monomers while the 
mover is composed of a clockwise (+) and 
anticlockwise (−) monomer [top left in C and, 
while the spinner is made of two (+) 
monomers (B). Note that the spinner has a net 
clockwise (+) motion (blue dashed arrow), 
same as that of its components, and is 
localized in space.

A schematic diagram of the driven one-
dimensional periodic lattice. The red and 
green circles denote two sublattice sites. The 

lattice constant is a, and two sites in a unit cell 
are separated by distance b. The intracell 
hopping amplitude is v, whereas the intercell 
amplitudes are weiA(t) and weθ-iA(t) 
respectively for to and fro tunneling in the 
presence of a time-periodic vector potential 
A(t) and a non-Hermiticity measure θ. The 
non-Hermiticity mimics the environmental 
effect on the lattice.
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Chemical Sciences - Sustainable Energy

Artificial photosynthesis that captures excess carbon dioxide
Also harnesses solar energy and converts the captured carbon dioxide to carbon monoxide (CO), which can 

be used as a fuel for internal combustion engines

Scientists have found a method to mimic 
nature's own process of reducing carbon 
dioxide in the atmosphere, namely photo-
synthesis, to capture excess carbon dioxide in 
the atmosphere. This artificial photosynthesis 
(AP) harnesses solar energy and converts the 
captured carbon dioxide to carbon monoxide 
(CO), which can be used as a fuel for internal 
combustion engines. In artificial photo-
synthesis (AP), scientists are essentially 
conducting the same fundamental process in 
natural photosynthesis but with simpler 
nanostructures. However, there are plenty of 
hurdles to overcome as a successful catalyst to 
carry out AP. A team of Scientists from 
Jawaharlal Nehru Centre for Advanced 
Scientific Research, an autonomous institute 
of the Department of Science & Technology 
(DST), Government of India,designed and 
fabricated an integrated catalytic system 
based on a metal-organic framework (MOF-

808) comprising of a photo-sensitizer 
(molecules which absorb light and transfer the 
electron from the incident light into another 
nearby molecule) that can harness solar power 
and a catalytic centre that can eventually 
reduce CO . The work described above has 2

been accepted for publication in the journal 
'Energy& Environmental Science' of Royal 
Society of Chemistry, UK.

The scientists have immobilized a photo-
sensitizer, which is a chemical called ruthenium 
bipyridyl complex ([Ru(bpy) Cl ]) and a 2 2

catalytic part which is another chemical called 
rhenium carbonyl complex ([Re(CO) Cl]),  5

inside the nanospace of metal-organic 
framework for artificial photo-synthesis. Both 
these molecular entities stay in close proximity 
in the confined nano-space of a porous metal-
organic framework system resulting in excellent 
CO  uptake capability at room temperature. 2

This synthetic strategy empowers efficient solar 
light-driven photocatalysis. The developed 
catalyst exhibited excellent visible-light-driven 
CO  reduction to CO with more than 99% 2

selectivity. The catalyst also oxidizes water to 
produce oxygen (O ). The photocatalytic 2

assembly, when assessed for CO  reduction 2

under direct sunlight in a water medium without 
any additives, showed superior performance of 
CO production. Being heterogeneous, the 
integrated catalytic assembly can be reused for 
several catalytic cycles without losing its 
activity. JNCASR team believes this intricate 
design and synthetic approach will pave the way 
to develop new integrated catalytic systems for 
CO  capture and conversion of different energy-2

rich C1 and C2 chemical feedstocks by 
mimicking artificial photosynthesis.

Source: PIB release

Earth and Planetary Sciences - Astronomy

Farthest Gamma-ray emitting active galaxy
Astronomers have discovered a new active galaxy that has so far been stumbled upon

Astronomers have discovered a new active 
galaxy identified as the farthest gamma-ray 
emitting galaxy that has so far been stumbled 
upon. This active galaxy called the Narrow-
Line Seyfert 1 (NLS1) galaxy, which is about 
31 billion light-years away, opens up avenues 
to explore more such gamma-ray emitting 
galaxies.  Scientists from ARIES, an 
autonomous institute of the Department of 
Science & Technology (DST), Government of 
India, in collaboration with researchers from 
other institutions, studied around 25,000 
luminous Active galactic nuclei (AGN) from 
the Sloan Digital Sky Survey (SDSS), a major 
optical imaging and spectroscopic survey of 
astronomical objects in-operation for the last 
20 years and found a unique object that emits 
high-energy gamma rays located at a high 
redshift (more than 1). They identified it as a 
gamma-ray emitting NLS1 galaxy, which is a 
rare entity in space.

Powerful relativistic jets, or sources of 
particles in the Universe traveling nearly at 
speed to light, are usually produced by AGN 
powered by large black holes and hosted in a 
giant elliptical galaxy. However, detection of 
gamma-ray emission from NLS1 challenges 

the idea of how relativistic jets are formed 
because NLS1s are a unique class of AGN 
that are powered by black hole of low mass 
and hosted in spiral galaxy. As of today, 
gamma-ray emission has been detected in 
about a dozen NLS1 galaxies, which are a 
separate class of AGN identified four decades 
ago. All of them are at redshifts lesser than 
one, and no method was present till date to 
find NLS1 at redshifts larger than one. This 
discovery opens up a new way to find gamma-
ray emitting NLS1 galaxies in the early 
Universe.

For the research, the scientists used one of the 

largest ground-based telescopes in the world, 
the 8.2 m Subaru Telescope located at Hawaii, 
USA. They helped establish a new method to 
find high redshift NLS1 galaxies that were not 
known previously by comparing different 
emission lines in their spectra. The new 
gamma-ray emitting NLS1 was formed when 
the Universe was only about 4.7 billion years 
old as compared to its current age of about 13.8 
billion years. The research has been accepted 
for publication in the journal Monthly Notices 
of Royal Astronomical Society. 

Source: PIB release

Figure:  The spectrum of TXS 1206+549. Left panel: Mg II line fit of the SDSS spectrum with an 
inset plot showing the zoomed version of Mg II line fitting. Right panel: Hβ model fit to the Subaru 
spectrum
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Earth and Planetary Sciences - Astronomy

Formation of Earth's building blocks
Tracing path of carbon, scientists rewrite picture of early planet formation

“We're carbon-based life forms,” said 
University of Chicago geophysical scientist 
Fred Ciesla, “and carbon is an important part 
of keeping a mild climate.”  It can also be used 
as forensic tool to piece together how the earth 
and solar system must have formed. In two 
papers, Ciesla and colleagues at California 
Institute of Technology, the University of 
Michigan and the University of Minnesota 
laid out a history of carbon in the formation of 
the solar system. By examining carbon, the 
scientists found that a large fraction of the 
Earth's building blocks probably formed soon 
after the solar system did—within the first 
million years, much earlier and more precise 
than the previous estimate of sometime within 
the first 150 million years. This discovery may 
also inform the search for life elsewhere in the 
galaxy. 

One of the papers, led by Jie (Jackie) Li of the 
University of Michigan, estimated the total 
amount of carbon that could possibly be 

contained within the Earth. The research 
found that, relatively speaking, the planet has 
just a little bit of carbon. While this amount of 
carbon is just right for life on Earth—enough 
to trap some heat from the sun, but not so 
much that the heat bakes the planet like it does 
on Venus—this Goldilocks amount of carbon 
is difficult to explain under the existing 
theory, which better accounts for either no 
carbon or a lot of carbon. This provides a 
template for the scenario: Initially, Earth 
began forming at much higher temperatures, 

so most of its building blocks formed without 
any carbon available. But as the solar system 
cooled toward the end of the process, the 
temperatures around the young Earth dropped 
below 440 degrees, allowing a small amount 
of the later-added pieces to contain pristine, 
never-vaporized organic carbon carrier 
molecules. This, the researchers said, can get 
you to that “Goldilocks” amount of solid 
carbon. This research slots a significant chunk 
of Earth's formation into a very specific 
window of time, during which the temper-
atures ranged from above 440 degrees to just 
below. From other evidence, this period 
appears likely to have happened within the 
first million years or so of the solar system's 
existence—a much narrower window than the 
150 million years that scientists had already 
estimated based on when the final piece was 
added to the planet.

Source: University of Chicago news release 

Earth and Planetary Sciences - Astrophysics

Origin of winds from black hole accretion discs
Study of the generation of wind and its subsequent driving by the radiation from the diffuse material in spiral 

motion around a massive central body

As gas and dust fall toward a black hole, they 
form a disk around it. As material piles up in 
the disk, it heats up to temperatures in excess 
of millions of degrees. A fraction of this 
infalling matter is ejected in the form of winds. 
Scientists have tracked the generation of this 
wind and how it is driven by the disc of 
diffused swirling materials around the black 
hole called an accretion disc.  Matter flowing 
out due to the wind should contaminate the 
environment play a major role in the evolution 
of the region harbouring these black holes. 
Therefore, how such a process can be 
triggered need to be ascertained.  By blowing 
dense gas from the galactic nucleus and by 
halting inward flows from the galactic halo, 
the winds play a vital role in shaping the 
evolution of the black hole host galaxy. Hence 
the mechanism of generation of these winds 
and what drives them has intrigued scientists 
for a long as it helps them explore host 
galaxies. Scientists from Aryabhatta Research 
Institute of observational sciences (ARIES), 
an autonomous institute under the Department 
of Science and Technology (DST), Govt. of 
India, in collaboration with scientists from 

other institutions, undertook a time-dependent 
study of the generation of wind and its 
subsequent driving by the radiation from the 
diffuse material in spiral motion around a 
massive central body called the black hole 
accretion disc using numerical simulation 
techniques developed indigenously.

The scientists tried to figure out whether 
driving of the wind by radiation flux can 
dominate the radiation drag effect.  They 
showed that luminous discs can produce 
winds up to speeds which is about ten percent 

of the speed of light, and also that these winds 
originated from regions close to the central 
black hole. Radiation drag plays a key role in 
reducing the speed of light. For less bright 
discs, radiation drag quenches the wind 
completely. The research has recently been 
accepted for publication in the scientific 
j o u r n a l  M o n t h l y  N o t i c e s  o f  R o y a l 
Astronomical Society (MNRAS). 

Source: PIB release

Fig: Launching of wind. Density contour in log scale and velocity vectors (arrows). The green 
portion is the disc and some matter settling over the disc. Each snapshot corresponds to time t= 2 
(a), 6 (b) and 62 (c) in units of 0.0512 seconds. The accretion rate is 4.3X1018 gm/s around 10 
solar mass black hole.
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From stardust to pale blue dot
Study finds that most of the carbon on Earth was likely delivered from the interstellar medium, the material 

that exists in space between stars in a galaxy

The study led by U-M researcher Jie (Jackie) 
Li and published in Science Advances, finds 
that most of the carbon on Earth was likely 
delivered from the interstellar medium, the 
material that exists in space between stars in a 
galaxy. This likely happened well after the 
protoplanetary disk, the cloud of dust and gas 
that circled our young sun and contained the 
building blocks of the planets, formed and 
warmed up.  Carbon was also l ikely 
sequestered into solids within one million 
years of the sun's birth—which means that 
carbon, the backbone of life on earth, survived 
an interstellar journey to our planet. “The 
condensation model has been widely used for 
decades. It assumes that during the formation 
of the sun, all of the planet's elements got 
vaporized, and as the disk cooled, some of 
these gases condensed and supplied chemical 
ingredients to solid bodies. But that doesn't 
work for carbon,” said Li, a professor in the U-

M Department of Earth and Environmental 
Sciences.

Much of carbon was delivered to the disk in 
the form of organic molecules. However, 
when carbon is vaporized, it produces much 
more volatile species that require very low 
temperatures to form solids. More impor-
tantly, carbon does not condense back again 
into an organic form. Because of this, Li and 
her team inferred most of Earth's carbon was 
likely inherited directly from the interstellar 
medium, avoiding vaporization entirely. To 
better understand how Earth acquired its 
carbon, Li estimated the maximum amount of 
carbon Earth could contain and the 
researchers estimated that carbon likely 
makes up less than half a percent of Earth's 
mass. “We asked how much carbon could you 
stuff in the Earth's core and still be consistent 
with all the constraints,” Bergin said, 

professor and chair of the U-M Department of 
Astronomy. 

In a second study by the same group of authors, 
but led by Hirschmann of the University of 
Minnesota, the researchers looked at how 
carbon is processed when the small precursors 
of planets, known as planetesimals, retain 
carbon during their early formation. By 
examining the metallic cores of these bodies, 
now preserved as iron meteorites, they found 
that during this key step of planetary origin, 
much of the carbon must be lost as the 
planetesimals melt, form cores and lose gas. 
This upends previous thinking, Hirschmann 
says. Hirschmann's study was recently 
published in Proceedings of the National 
Academy of Sciences.

Source: University of Michigan news release

Earth and Planetary Sciences - Solar Eruptions

Tracking solar eruptions
Scientists have developed a new technique to track the huge bubbles of gas threaded with magnetic field 

lines that are ejected from the Sun

Scientists have developed a new technique to 
track the huge bubbles of gas threaded with 
magnetic field lines that are ejected from the 
Sun, disrupting space weather and causing 
geomagnetic storms, satellite failures, and 
power outages. As the ejections from the Sun, 
technically called Coronal Mass Ejections 
(CMEs), cause various disturbances of the 
space environment, forecasting their arrival 
time is very important. Software named 
Computer Aided CME Tracking Software 
(CACTus) based on a computer vision 
algorithm was so far used to detect and 
characterise such eruptions automatically in 
the outer corona where these eruptions cease 
to show accelerations and propagate with a 
nearly constant speed. However, this 
algorithm could not be applied to the inner 
corona observations due to the vast accel-
eration experienced by these eruptions. This 
severely limited the capability to track the 
eruptions as CMEs accelerate in the lower 
corona. Moreover, with the advancement in 
space technology, there has been a tremendous 
increase in the amount of data obtained from 
spacecraft. To identify and track the solar 
eruptions in huge number of images can 

become tedious if done manually.

Research led by Mr. Ritesh Patel, Dr. Vaibhav 
Pant, and Prof. Dipankar Banerjee from 
Aryabhatta Research Institute of obser-
vational sciences (ARIES), Nainital, an 
autonomous institute under DST, Gover-

nment of India, along with their collaborators 
from Royal Observatory of Belgium, have led 
to the development of an algorithm, CMEs 
Identification in Inner Solar Corona (CIISCO) 
to detect and track the accelerating solar 
eruption in the lower corona. CIISCO has 
been successfully tested on several eruptions 
observed by space observatories, including 
Solar Dynamics Observatory and Solar-
Te r r e s t r i a l  R e l a t i o n s  O b s e r v a t o r y, 
PROBA2/SWAP launched by NASA and 
ESA, respectively. The research was publ-
ished in the Solar Physics journal. The 
parameters determined by CIISCO are useful 
to characterise these eruptions in the lower 
corona, a region where the properties of such 
eruptions are less known. An implementation 
of CIISCO on the large volume of data 
available from space observatories mentioned 
above will be helpful to improve our 
understanding of eruptions in the inner corona. 
As India's first solar mission, Aditya-L1, will 
be observing this region of the solar corona, 
implementation of CIISCO on the Aditya-L1 
data will provide new insight into the CME 
properties in this less explored region.

Source: PIB release

Solar corona observed in EUV image of 
SWAP instrument. An erupting structure at 
the west limb is pointed at by the red arrow
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Digital processing of Sanskrit texts
Researchers have developed a digital infrastructure for the efficient processing of Sanskrit texts, by 

effectively combining state-of-the-art machine learning techniques

While various digital resources have 
improved the accessibility and use of world 
languages and even regional languages, 
Sanskrit presents unique challenges in 
automated computational processing. In 
addition to the sheer volume and diversity, 
both stylistic and chronological, found in 
these texts, the linguistic peculiarities 
expressed by the language, pose several 
challenges in making these works accessible 
to the world. Researchers at the Indian 
Institute of Technology (IIT) Kharagpur are 
making Sanskrit accessible with their 
Artificial Intelligence (AI)-based system for 
processing Sanskrit texts. Researchers led by 
Dr Pawan Goyal have developed a digital 
infrastructure for the efficient processing of 
Sanskrit texts, by effectively combining state-
of-the-art machine learning techniques and 
traditional linguistic knowledge from 
Sanskrit. The proposed framework is based on 
Energy-based models and it enables the 
encoding of relevant linguistic information as 

constraints.

“Processing of Sanskrit texts poses several 
challenges owing to the high lexical 
productivity of the words, free word order in 
poetry, euphonic assimilation of sounds at the 
word boundaries and phonemic orthography 
followed in writing. Keeping these in mind, 
we proposed a generic graph-based frame-
work that takes advantage of the free word-
order nature of the language. Further, we make 
use of linguistic insights from the traditional 
Sanskrit grammar for learning the feature 
func t ion  and  apply ing  the  re levant 
constraints.” explained Dr. Goyal. “Our 
proposed framework substantially reduces the 
training data requirements to as low as 10%, as 
compared to that of the neural state-of-the-art 
models. In all the Sanskrit-related tasks 
discussed in the work, we either achieve state-
of-the-art results or ours is the only data-
driven solution for those tasks, added Dr 
Goyal.” This work is accepted for publication 
in the Computational Linguistics journal 

published by the MIT Press. The paper 
currently addresses the tasks of word 
segmentation, morphological parsing, 
dependency parsing and poetry to prose 
conversion of Sanskrit text.

The classical language has a rich literary 
tradition spanning more than two millennia 
that encapsulates the cultural ethos of this 
civilizational nation. Works in Sanskrit, 
numbering more than 30 million extant 
manuscripts, include extensive epics, subtle 
and intricate philosophical, mathematical, and 
scientific treatises, and rich literary, poetic, 
and dramatic texts. The proposed AI-based 
system, used in conjunction with interactive 
tools such as the Sanskrit Heritage reader, can 
aid the users in the easier analysis of these 
manuscripts with word-by-word analysis and 
translation, the relation between words, poetry 
to prose conversion, search and question 
answering, etc.

Source: India Science Wire

Engineering Sciences - Bioengineering

Strong material from bacteria
Researchers harness the power of living organisms to make materials that are strong, tolerant and resilient

Qiming Wang and researchers at the USC 
Viterbi School of Engineering are harnessing 
living bacteria to create engineering materials 
that are strong, tolerant, and resilient. The 
research is published in Advanced Materials. 
“The materials we are making are living and 
self-growing,” said Wang, the Stephen 
Schrank Early Career Chair in Civil and 
Environmental Engineering and assistant 
professor of civil and environmental 
engineering in the Sonny Astani Department 
of Civil and Environmental Engineering 
(CEE). The researchers work with specific 
bacteria, S. pasteurii known for secreting an 
enzyme called urease. When urease is exposed 
to urea and calcium ions, it produces calcium 
carbonate, a fundamental and strong mineral 
compound found in bones or teeth. “The key 
innovation in our research,” said Wang, “is 
that we guide the bacteria to grow calcium 
carbonate minerals to achieve ordered 
microstructures which are similar to those in 
the natural mineralized composites.” Wang 
added: “Bacteria know how to save time and 

energy to do things. They have their own 
intelligence, and we can harness their 
smartness to design hybrid materials that are 
superior to fully synthetic options.

Combining living bacteria and synthetic 
materials, Wang said this new living material 
demonstrates mechanical properties superior 
to that of any natural or synthetic material 
currently in use. This is largely due to the 
material's bouligand structure, which is 
characterized by multiple layers of minerals 
laid at varying angles from each other to form 
a sort of “twist” or helicoidal shape. This 

structure is difficult to create synthetically. In 
order to build the material, the researchers 3-D 
printed a lattice structure or scaffolding. This 
structure has empty squares within it and the 
lattice layers are laid at varying angles to create 
scaffolding in line with the helicoidal shape. 
The bacteria are then introduced to this 
structure. There the bacteria will secrete 
urease, the enzyme which triggers formations 
of calcium carbonate crystals. These grow 
from the surface up, eventually filling in the 
tiny squares or voids in the 3-D printed lattice 
structure. Bacteria like porous surfaces, Wang 
said, allowing them to create different patterns 
with the minerals. The living materials are 
relatively lightweight, also offering options for 
defense applications like body armor or 
vehicle armor. “This material could resist 
bullet penetration and dissipate energy from its 
release to avoid damage,” said Yipin Su, a 
postdoc working with Wang.

Source: USC news release
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Sweat-based non-invasive diagnosis
Researchers have developed a new device that can generate sweat at resting and detect markers and transmit 

through a mobile phone

Indian researchers have developed a new 
device that can generate sweat at resting and 
detect markers and transmit through a mobile 
phone. This sweat based non-invasive point of 
health diagnosis technology would be an 
alternative to blood based invasive diagnosis. 
The study has been carried out by a team of 
researchers led by an alumnus of the Indian 
Institute of Technology (IIT) Hyderabad, Dr 
Brince Paul. This study has been published in 
Advanced Material Technologies journals. 
“As a research development, we have shown 
the sweat extraction, a collection using micro-
fluidics, and monitoring of the some of the 
sweat markers present in sweat in a single 
smart platform and wireless transmission over 
the cloud to display in a smartphone” said Dr 
Brince Paul. Making such a non-invasive tool 
available could accelerate medical research to 
progress in this field. For example the direct 
chloride level in sweat is useful for screening 
cystic fibrosis. Similarly, potassium level 

correlated with plasma for ambulatory 
monitoring and sweat quality control, pH as 
an indicator of metabolic alkalosis, glucose 
for screening pre-diabetic conditions or 
monitoring tool for diabetes, and lactate for 
assessing metabolic efficiency etc., are some 
of them.

“We mainly focused on the sweat extraction 
during resting position particularly valuable 
to gather information on the health status of 
sedentary individuals or for medical analysis 
in sedentary conditions. Although, exercise is 
a common method for sweat induction that 
can be easily applied to athletes and amateur 
sportsmen, an alternative way of sweat 
stimulation is required which can be 
incorporated with smart watch technology. 
Developing such a sweat stimulation 
technology would enable monitoring of 
markers from the sweat during resting 
conditions as well as exercise as a normal 
smart watch doing for physiological signals 

monitoring. This would lead to a non-invasive 
continuous monitoring of various biomarkers 
as an alternative to blood monitoring. The 
features of cloud data storage inclusion 
facilitated remote diagnosis on individuals 
which is necessary during current pandemic 
situations”, added Dr Paul.

The correlation between the concentrations of 
ions measured from sweat using the new 
device and with ion chromatography analysis 
demonstrates the applicability of the system 
for real-time point-of-care monitoring of the 
health status of individuals. Furthermore, 
wireless transmission enables real-time data 
monitoring and storage over a cloud platform. 
This printed fluidic sweat patch provides a 
cost-effective solution for the on-demand 
analysis of sweat components for healthcare 
applications.

Source: India Science Wire

Engineering Sciences - Biomedical Engineering

Reading minds with ultrasound
The new technology is a major step in creating less invasive, yet still highly capable, BMIs

Mapping neural activity to corresponding 
behaviors is a major goal for neuroscientists 
developing brain–machine interfaces (BMIs): 
devices that read and interpret brain activity 
and transmit instructions to a computer or 
machine.  A major l imitation for the 
development of BMIs is that the devices 
require invasive brain surgery to read out 
neural activity. But now, a collaboration at 
Caltech has developed a new type of 
minimally invasive BMI to read out brain 
activity corresponding to the planning of 
movement. Using functional ultrasound 
(fUS) technology, it can accurately map brain 
activity from precise regions deep within the 
brain at a resolution of 100 micrometers (the 
size of a single neuron is approximately 10 
micrometers). The new fUS technology is a 
major step in creating less invasive, yet still 
highly capable, BMIs. The work was 
published in the journal Neuron on March 22.

Non-invasive techniques like functional 
magnetic resonance imaging (fMRI) can 
image the entire brain but require bulky and 

expensive machinery. Electroencephalo-
graphy (EEGs) does not require surgery but 
can only measure activity at low spatial 
resolution. The technology was developed 
with the aid of non-human primates, who 
were taught to do simple tasks that involved 
moving their eyes or arms in certain directions 
when presented with certain cues. As the 
primates completed the tasks, the fUS 
measured brain activity in the posterior 
parietal cortex (PPC), a region of the brain 
involved in planning movement. The 
Andersen lab has studied the PPC for decades 
and has previously created maps of brain 
activity in the region using electrophysiology. 
To validate the accuracy of fUS, the 

researchers compared brain imaging activity 
from fUS to previously obtained detailed 
electrophysiology data.

Next, through the support of the T&C Chen 
Brain–Machine Interface Center at Caltech, 
the team aimed to see if the activity-dependent 
changes in the fUS images could be used to 
decode the intentions of the non-human 
primate, even before it initiated a movement. 
The ultrasound imaging data and the 
corresponding tasks were then processed by a 
machine-learning algorithm, which learned 
what patterns of brain activity correlated with 
which tasks. Once the algorithm was trained, it 
was presented with ultrasound data collected 
in real time from the non-human primates. The 
algorithm predicted, within a few seconds, 
what behavior the non-human primate was 
going to carry out (eye movement or reach), 
direction of the movement (left or right), and 
when they planned to make the movement.

Source: Caltech news release 
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Electromagnetic fields to control breast cancer metastasis
Might be a useful tool in fighting cancers that are highly metastatic, which means they are likely to spread to 

other parts of the body

Electricity may slow – and in some cases, stop 
– the speed at which breast cancer cells spread 
through the body, a new study indicates. The 
research also found that electromagnetic 
fields might hinder the amount of breast 
cancer cells that spread. The findings, 
published in the journal Bioelectricity, 
suggest that electromagnetic fields might be a 
useful tool in fighting cancers that are highly 
metastatic, which means they are likely to 
spread to other parts of the body, the authors 
said. “We think we can hinder metastasis by 
applying these fields, but we also think it may 
be possible to even destroy tumors using this 
approach,” said Vish Subramaniam, senior 
author of the paper and former professor of 
mechanical and aerospace engineering at The 
Ohio State University. The study is among the 
first to show that electromagnetic fields could 
slow or stop certain processes of a cancer cell's 
metabolism, impairing its ability to spread. 
The electromagnetic fields did not have a 
similar effect on normal breast cells. Travis 

Jones, lead author of the paper and a 
researcher at Ohio State, compared the effects 
to what might happen if something interfered 
with a group running together down a path. 
The effect, Subramaniam said, is that some of 
the cancer cells slow down when confronted 
with electromagnetic fields. “It makes some 
of them stop for a little while before they start 
to move, slowly, again,” he said. “As a group, 
they appear to have split up. So how quickly 
the whole group is moving and for how long 
they are moving becomes affected.”

The electromagnetic fields are applied to 
cancerous cells without touching them, said 
Jonathan Song, co-author of the paper, 
associate professor of mechanical and 
aerospace engineering at Ohio State and co-
director of Ohio State's Center for Cancer 
Engineering. Song compared the cancer cells 
with cars. Each cell's metabolism acts as fuel 
to move the cells around the body, similar to 
the way gasoline moves vehicles. The work 
was performed on isolated human breast 
cancer cells in a lab and has not been tested 
clinically. The electromagnetic fields appear 
to work to slow cancer cells' metabolism 
selectively by changing the electrical fields 
inside an individual cell. Accessing the 
internal workings of the cell, without having to 
actually touch the cell via surgery or another 
more invasive procedure, is new to the study of 
how cancer metastasizes, Subramaniam said.

Source: The Ohio State University news 
release

Engineering Sciences - Deep Learning

Breast cancer progression prediction
Researchers have developed classification method based on Deep Learning (DL) network, for evaluation of 

hormone status
Scientists have developed a classification 
method based on Deep Learning (DL) 
network to evaluate hormone status for 
prognosis of breast cancer. The proposed 
framework is a reliable alternative to manual 
methods for automatic grading systems used 
to determine scoring of estrogen receptor 
status for predicting progression of breast 
cancer. A team from the Institute of Advanced 
Study in Science and Technology (IASST), an 
autonomous institute of the Department of 
Science & Technology, Govt. of India, have 
presented the novel Deep Learning (DL) 
based quantitative evaluation of estrogen or 
progesterone status with the help of Immuno-
histochemistry (IHC) specimen to grade for 
prediction of breast cancer. The study by Dr. 
Lipi B Mahanta and her group was done in 
collaboration with clinicians of B Borooah 
Cancer Institute, the premier cancer institute 
of the region. With an enormous prospect for 
converting to a workable commercial 
software, this work has been accepted for 
publication in the pioneer journal “Applied 

Soft Computing”.

While breast cancer is generally diagnosed 
after a visual microscopic examination of a 
biopsy sample, for prognostic and predictive 
stratification, IHC molecular marker plays a 
vital role. IHC strain is used as a prognostic 
marker in breast cancer pathology and 
involves a special kind of colour staining for 
identifying malignant nuclei. It possesses 
different intensity based on which categories 
are defined in terms of Allred score (ranges 0 
to 3) respectively. Scoring systems called 
Allred and H-score are used by pathologists in 
t he  quan t i f i ca t ion  o f  t he  immuno-
histochemical reaction of estrogen receptor 

(ER) and progesterone receptor (PR) tissue 
slides. Hormone receptors, namely estrogen 
receptor (ER) and progesterone receptor (PR) 
contribute to predicting cancer progression 
and associated risk of late recurrence of the 
disease.

This prompted to find effective solutions 
towards its management with the assistance of 
advanced artificial intelligence technologies. 
The team developed an algorithm that 
indicated whether or not the cancer cells have 
hormone receptors on their surface. This study 
proposed a new method based on deep learning 
network for precisely segmenting out the 
stained nuclei region from breast tissue 
images. The proposed architecture, namely 
IHC-Net, can semantically segment the exact 
positive and negative nuclei from tissue 
images. Finally, an ensemble method is used, 
which integrates the decision of three machine 
learning (ML) models for the final Allred 
cancer score.

Source: PIB release



DISCOVERIES & INNOVATIONS

36 The Scitech Journal Volume 08 Issue 05 May  2021

Engineering Sciences - Electronics

Communicating with plants using electrical signals
Researchers developed a device that can deliver electrical signals to and from plants, opening the door to new 

technologies that make use of plants

A team of scientists led by Nanyang 
Technological University, Singapore (NTU 
Singapore) has developed a device that can 
deliver electrical signals to and from plants, 
opening the door to new technologies that 
make use of plants. The NTU team developed 
their plant 'communication' device by 
attaching a conformable electrode (a piece of 
conductive material) on the surface of a Venus 
flytrap plant using a soft and sticky adhesive 
known as hydrogel. With the electrode 
attached to the surface of the flytrap, 
researchers can achieve two things: pick up 
electrical signals to monitor how the plant 
responds to its environment, and transmit 
electrical signals to the plant, to cause it to 
close its leaves.

Plants' electrical signals are very weak, and 
can only be detected when the electrode 
makes good contact with plant surfaces. The 
hairy, waxy, and irregular surfaces of plants 
make it difficult for any thin-film electronic 
device to attach and achieve reliable signal 
transmission. To overcome this challenge, the 

NTU team drew inspiration from the 
electrocardiogram (ECG), which is used to 
detect heart abnormalities by measuring the 
electrical activity generated by the organ. As a 
proof-of concept, the scientists took their 
plant 'communication' device and attached it 
to the surface of a Venus flytrap – a 
carnivorous plant with hairy leaf-lobes that 
close over insects when triggered.

The device has a diameter of 3 mm and is 
harmless to the plant. It does not affect the 
plant's ability to perform photosynthesis while 
successfully detecting electrical signals from 

the plant. Using a smartphone to transmit 
electric pulses to the device at a specific 
frequency, the team elicited the Venus flytrap 
to close its leaves on demand, in 1.3 seconds.

The researchers have also attached the Venus 
flytrap to a robotic arm and, through the 
smartphone and the 'communication' device, 
stimulated its leaf to close and pick up a piece 
of wire half a millimetre in diameter.

Their findings, published in the scientific 
journal Nature Electronics in January, 
demonstrate the prospects for the future design 
of plant-based technological systems, say the 
research team. Their approach could lead to 
the creation of more sensitive robot grippers to 
pick up fragile objects that may be harmed by 
current rigid ones. The research team 
envisions a future where farmers can take 
preventive steps to protect their crops, using 
the plant 'communication' device they have 
developed.

Source: Nanyang Technological University 
news release

Engineering Sciences - Material Engineering

Removing heavy metals from water
The newly developed fibrous membrane filter using a biopolymer-based material that helps to separate out 

the heavy metals from water samples

A research team at the Indian Institute of 
Technology (IIT) Mandi has developed a 
fibrous membrane filter using a biopolymer-
based material that helps to separate out the 
heavy metals from water samples. These 
membranes contain adsorbents – materials 
that attract and hold the metals. “We tested 
with a prototype with four litres of heavy 
metal-laden water in the laboratory and have 
seen impressive results,” the scientists said. 
The researchers tested their membrane with 
copper laden water, to establish proof of 
principle. “We have provided a novel, 
industrially scalable method of production of 
adsorbents that can bind to heavy metals. One 
specialty of these adsorbents is that they 
contain a large amount of a biopolymer, 
Chitosan, derived from crab shells that is 
mixed with a well-known polymer, Nylon,” 
explains lead researcher Dr Sumit Sinha Ray, 
Assistant Professor, School of Engineering, 
IIT Mandi. While normally the fibres used to 
make regular cartridge filter-assemblies are 

processed by a method called melt blowing, 
the IIT Mandi researchers have used a process 
called “solution blowing”. Solution blowing 
produces fibres that are nanometres in 
diameter – a hundred thousand times thinner 
than a single human hair. When the fibres get 
finer, their surface area increases treme-
ndously, which results in better adsor-ption of 
heavy metals. 

“Apart from producing nanofibres, solution 
blowing processes can enable blending of 
natural polymers like chitosan, and lignin 
with synthetic polymers like Nylon”, says Dr 
Ray. The replacement of synthetic polymers 
with natural polymers is a welcome move in 
this era of environmental consciousness. 
Using the solution blowing technique, the IIT 
Mandi team could replace 40% of the nylon 
with chitosan, which means 40% less fossil-
fuel-derived, polluting plastics. Along with 
this, the researchers have also observed that 
while normally absorbent fibres bind to the 

target metal only at their surface, in their 
nanofibre membranes, the adsorption was seen 
to happen at the sub-surface scale as well, 
which translates to higher metal removal 
efficiency. As per the researchers' hypothesis, 
for copper, for example, almost 302 mg of 
metal ions could be adsorbed per 1 g of 
adsorbent.

The membranes could be reused at least eight 
times before there was considerable reduction 
in the efficiency of metal adsorption. Recovery 
of the adsorbed metal in a metal-hydroxyl 
nitrate form was also easy, which is a value-
addition to the membrane filter. The paper has 
been co-authored by Dr. Sinha Ray and his 
research scholar, Mr. Ashish Kakoria, along 
with Dr. Suman Sinha Ray, Adjunct Assistant 
Professor, University of Illinois at Chicago. 
The results of this study have recently been 
published in the journal, Polymer.

Source: India Science Wire
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Water from air even in the hot sun
Unlike other radiative vapor condensers which can only operate at night, the new design works in direct 

sunlight and requires no energy input

Access to clean water is a pressing issue for 
many people around the world. Even in areas 
with ample water resources, a lack of 
infrastructure or reliable energy means 
purifying that water is sometimes extremely 
difficult. That's why a water vapor condenser 
designed by University of Wisconsin 
–Madison engineers could be revol-utionary. 
Unlike other radiative vapor condensers 
which can only operate at night, the new 
design works in direct sunlight and requires 
no energy input. “Water sustain-ability is a 
global issue,” says Zongfu Yu, an associate 
professor of electrical and computer 
engineering at UW–Madison. “You can't set 
out to solve the water problem without 
addressing energy.” Yu, with University at 
Buffalo Professor Qiaoqiang Gan and their 
students, described the new radiative vapor 
condenser  th is  week in  the  journal 
Proceedings of the National Academy of 
Sciences. In this project, the team, led by 
UW–Madison postdoctoral researcher Ming 

Zhou and supported by the National Science 
Foundation, constructed a small vapor 
condenser using a thin film of material called 
polydimethylsiloxane, which is very efficient 
at releasing thermal radiation in the atmo-
spheric-transparency window. They layered 
that over silver, which reflects sunlight. The 
combination of the two is able to cool the 
condenser below the dew point, leading to 
condensation.

Zhou tested the device by placing it inside a 
condensation chamber alongside chambers 
containing a commercially available dew-
collecting material as well as a simple “black 
body,” an object used for experimental 

comparisons because of the consistent way it 
absorbs and emits radiation. The team pumped 
humidified air into the three chambers, which 
they positioned on top of a UW–Madison 
building and, during another test, a parking 
garage. The polydimethylsiloxane was the 
only material that condensed water vapor 
while in direct sunlight. “Fundamentally, our 
radiative condenser is engineered to be in 
'thermal contact' with the vast cold reservoir in 
the upper atmosphere and in outer space,” says 
co-author Mikhail Kats, a UW–Madison 
electrical and computer engineering associate 
professor and expert on managing infrared 
radiation. “The cooling power obtained via 
this thermal contact enables daytime water 
condensation with no need for an external 
power source.” Another benefit is that 
polydimethylsiloxane is widely available and 
relatively cheap, and the silver backing is not 
necessary for the condenser to work.

Source: University of Wisconsin-Madison 
news release

Medical Sciences - Microbiology

Wisdom, loneliness, and intestinal multitude
It may take guts  to achieve wisdom and fend off loneliness. Or perhaps it's the other way around

Scientists have found in multiple studies that 
persons deemed to be wiser are less prone to 
feel lonely while those who are lonelier also 
tend to be less wise. In a new study, published 
in the March 25, 2021 issue of the journal 
Frontiers in Psychiatry, researchers at 
University of California San Diego School of 
Medicine take the connection between 
wisdom, loneliness and biology further, 
reporting that wisdom and loneliness appear 
to influence — and/or be influenced by — 
microbial diversity of the gut. Researchers 
have known for a while about the “gut-brain 
axis,” which is a complex network that links 
intestinal function to the emotional and 
cognitive centers of the brain.

The new study involved 187 participants, ages 
28 to 97, who completed validated self-report-
based measures of loneliness, wisdom, 
compassion, social support and social 
engagement. The gut microbiota was 
analyzed using fecal samples. Microbial gut 
diversity was measured in two ways: alpha-
diversity, referring to the ecological richness 
of microbial species within each individual 

and beta-diversity, referring to the differences 
in the microbial community composition 
between individuals. “We found that lower 
levels of loneliness and higher levels of 
wisdom, compassion, social support and 
engagement were associated with greater 
phylogenetic richness and diversity of the gut 
microbiome,” said first author Tanya T. 
Nguyen, PhD, assistant professor of 
psychiatry at UC San Diego School of 
Medicine.

The authors said that the mechanisms that 
may link loneliness, compassion and wisdom 
with gut microbial diversity are not known, 
but observed that reduced microbial diversity 
typically represents worse physical and 
mental health, and is associated with a variety 

of diseases, including obesity, inflammatory 
bowel disease and major depressive disorder. 
A more diverse gut microbiota may be less 
susceptible to invasion by outside pathogens, 
which could contribute to and help promote 
better resil ience and stabili ty of the 
community. “It is possible that loneliness may 
result in decreased stability of the gut micro-
biome and, consequently, reduced resistance 
and resilience to stress-related disruptions, 
leading to downstream physiological effects, 
such as systemic inflammation,” the authors 
wrote. “Bacterial comm-unities with low 
alpha-diversity may not manifest overt 
disease, but they may be less than optimal for 
preventing disease. Thus, lonely people may 
be more susceptible to developing different 
diseases.” The relationship between loneliness 
and microbial diversity was particularly strong 
in older adults, suggesting that older adults 
may be especially vulnerable to health-related 
consequences of loneliness, which is 
consistent with prior research.

Source: University of California San Diego 
news release
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Reducing blood pressure by salt substitution
Researchers found that substituting a small part of the sodium in salt with potassium without altering the 

taste led to a substantial reduction in systolic blood pressure

Replacing regular common salt consumed by 
hypertensive patients in rural areas with a salt 
substitute can have a significant impact in 
terms of lowering their blood pressure, a new 
study by The George Institute for Global 
Health (GIGH) has revealed. Researchers 
found that substituting a small part of the 
sodium in salt with potassium without altering 
the taste led to a substantial reduction in 
systolic blood pressure in these patients, 
supporting salt substitution as an effective, 
low-cost intervention for lowering blood 
pressure in rural India, says GIGH statement. 
The study provides the first-of-its-kind 
evidence from rural India on the effectiveness 
of a salt substitute and has been published in 
the American Journal of Clinical Nutrition. 

Excess salt intake causes high blood pressure, 
a leading risk for cardiovascular disease. 
Almost all adult populations worldwide 
consume more than the recommended level of 
salt including those living in rural India, 
where average salt intake is nearly double the 
Wor ld  Heal th  Organiza t ion  ( W H O ) 

recommendations of less than 5 g/day (2 g/day 
sodium). “A large proportion of dietary salt in 
India comes from salt added to food cooked at 
home, but whether reduced-sodium salt 
substitutes can help to lower blood pressure 
had not been tested thus far,” said Dr Jie Yu, 
Research Fellow, Cardiovascular Program, 
The George Institute, and lead author of the 
study. “Our study is the first to show that salt 
substitutes could make a real difference in 
these communities.” “The study was 
conducted in the Siddipet region of Telangana 
State, and 502 participants with hypertension 
from 7 villages were enrolled,” She added, 
“Participants were randomized to receive 
either regular salt (100% sodium chloride) or 
the salt substitute (70% sodium chloride/30% 
potassium chloride blend) and advised to 
replace all home salt use with the substitute.”

The primary outcome was the change in 
systolic blood pressure from baseline to 3 
months in the salt substitute group compared 
to the regular salt groups. Secondary 
outcomes included the change in diastolic 

blood pressure, 24-hour urinary biomarkers, 
and self-reported use and satisfaction with the 
study salts provided. “At 3 months, the salt 
substitute intervention significantly decreased 
average systolic blood pressure by about 4.6 
units, an effect comparable to some commonly 
prescribed anti-hypertensive medications,” 
said Sudhir Raj Thout, Research Fellow, The 
George Institute India, the study co-author 
who led the study's field operations. 
“Participants reported that they used the 
studied salt nearly every day of the week and 
rated the taste of the study salts as similar, 
indicating that the reduced-sodium salt 
substitutes are acceptable for home cooking 
for our study participants.” he added. The 
findings have policy implications. “Our data 
suggest that using reduced-sodium, added-
potassium salt substitute to replace regular salt 
for home cooking will likely be an effective 
and scalable intervention for blood pressure 
control in rural India,” said Jason Wu, 
Associate Professor and Scientia Fellow at 
The George Institute, and supervisor of the 
study. Source: India Science Wire

Medical Sciences - Cancer Research

Link between breast cancer and bone growth
The findings could point the way to future diagnostic tests and therapeutic treatments

A collaboration between researchers at 
Cornell and the Max Planck Institute (MPI) of 
Colloids and Interfaces in Potsdam, Germany, 
used an innovative combination of biological 
and materials characterization tools to reveal 
that bones may actually grow in response to 
signals from a distant breast tumor – possibly 
as a pre emptive defense mechanism against 
metastasis. The findings could point the way 
to future diagnostic tests and therapeutic 
treatments. The work was published in 
Science Advances. The paper's co-lead 
authors are Aaron E. Chiou, Ph.D. '20, 
currently a postdoctoral researcher at Stanford 
University, and Chuang Liu with MPI. The 
Cornell team was led by Claudia Fischbach, 
the Stanley Bryer 1946 Professor of 
Biomedical Engineering, whose lab focuses 
on understanding the biological and bio-
physical mechanisms that influence cancer 
development, progression and therapy 
response. “Clinically, breast cancer spreads to 
bone quite frequently, but it's not really well 
understood how it happens, and there aren't 
many ways to predict it,” Chiou said. “We 

were interested in determining if there is a 
signature, or some way that we can detect 
changes in the bones prior to the formation of 
metastasis.”

Distant organs are made vulnerable to the 
spread of cancer when tumor cells secrete 
various signaling molecules, or factors, into 
the circulation. The researchers collected 
these factors and injected them into mice. 
Then they analyzed the mouse bones with a 
range of biological surveys, such as RNA 
sequencing, which can show how gene 
expression changes in bones, and other 
traditional pathology techniques. These 

methods didn't reveal anything new or 
noteworthy, and normally the story would've 
ended there. However, thanks to the materials 
expertise provided by the MPI team, led by the 
paper's co-senior author Peter Fratzl, the 
researchers turned to a series of high-
resolution imaging techniques – more 
common in the physical sciences – to 
scrutinize how the structure and composition 
of the bone's microenvironment changed. 
They used micro-computed tomography to 
study the bone architecture; Raman imaging to 
scan the bone's chemical spectra; and small-
angle X-ray scattering (SAXS) to reveal 
mineral properties. Most crucially, they 
employed a technique called dynamic 
histomorphometry, in which fluorescent dyes 
are integrated into the bone at different 
intervals and essentially create time stamps 
that show the rate of bone formation. The 
researchers were surprised to find that bone 
exposed to a tumor's secreted factors actually 
grew thicker by adding more layers of 
mineralized tissue at a faster pace.

Source: Cornell University news release 
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Repurposed drug to treat COVID-19
Researchers have identified Rapamycin as a potential drug that can be repurposed to treat COVID-19

Researchers at the Indian Institute of Science 
Education and Research (IISER), Bhopal and 
the University of Nebraska Medical Centre, 
Nebraska, (UNMC), USA have identified 
Rapamycin as a potential drug that can be 
repurposed to treat COVID-19. Researchers 
showed that the biochemical working of this 
drug molecule points to its promise in the 
treatment of COVID-19. Since the repur-
posed drug has gone through the clinical 
development process for the treatment of 
other diseases and has already been tested for 
toxicity, many steps in preclinical and early 
clinical development can be avoided and the 
drug can be directly tested on COVID-19 
subjects in phase-II trials. This study was 
jointly conducted by Dr. Amjad Husain, 
Principal Scientist, and Chief Executive 
Officer, Innovation and Incubation Center for 
Entrepreneurship (IICE), IISER Bhopal, and 
Dr. Siddappa N. Byrareddy, Associate 
Professor, Pharmacology, and Vice-Chair, 
Research at UNMC, USA. Research findings 
were recently published in a peer-reviewed 
journal, Chemico Biological Interactions.

Elaborating on the importance of this finding, 
Dr. Amjad Husain, Principal Scientist, and 
Chief Executive Officer, Innovation and 
Incubation Center for Entrepreneurship 
( I I C E ) ,  I I S E R  Bhopa l ,  s a id ,  “The 
development of a new drug is time-consuming 
and cannot be relied on as a solution in 
combating the immediate pandemic. Drug 
repurposing is an attractive solution, wherein, 
an existing drug used to treat another related 
or unrelated ailment may be tested against 
COVID-19.” “Using repurposed drug such as 
Rapamycin that targets mTOR, a central 
molecule affecting multiple signalling 
pathways, may yield a significant clinical 
benefit for the treatment of COVID-19” 
added Dr. Husain. One of the main challenges 
in developing antiviral drugs for COVID-19 
has been the extensive mutations that the virus 
undergoes, which makes one antiviral drug 
ineffective against another mutant, and the 
development of drug-resistant strains. 
Treatment with drugs such as Rapamycin will 
not face that problem because it acts on host 
proteins and not on the virus. Rapamycin 

inhibits protein synthesis and can also arrest 
virus replication, irrespective of the type of 
mutant. At a biochemical level, apart from 
inhibiting protein synthesis, Rapamycin has 
been known to inhibit pro-inflammatory 
cytokines. It is known that severe COVID-19 
infection results in an increase in infla-
mmatory cytokines in a process known as the 
'cytokine storm'. The inhibitory action of 
Rapamycin towards cytokines also makes it a 
promising treatment for COVID-19.

Besides, Rapamycin is known to reduce 
obesity through various pathways and this can 
help in mitigating the severity of COVID-19 
effects in obese people. Furthermore, 
Rapamycin is known to induce autophagy, a 
cellular recycling process that helps in 
eliminating the damaged proteins and 
delaying aging. Given the connection between 
age and COVID mortality, i.e. more fatalities 
with older people, the anti-aging properties of 
Rapamycin can have protective effects against 
COVID-10-induced morbidities.

Source: India Science Wire

Medical Sciences - Genetics

New hope for mitochondrial disorders
Figuring out a way to tackle autosomal dominant progressive external ophthalmoplegia (adPEO)

Efforts to find a treatment for mitochondrial 
disorders is set to get a major boost with a team 
of researchers at the Department of Biote-
chnology's National Institute of Immunology 
(DBT-NII) figuring out a way to tackle 
autosomal dominant progressive external 
ophthalmoplegia (adPEO), which is a widely 
prevalent mitochondrial disorder. Mitoc-
hondrial genetic disorders can be caused by 
changes (mutations) in either the mito-
chondrial DNA or nuclear DNA that lead to 
dysfunction of the mitochondria and 
inadequate production of energy. Those 
caused by mutations in mitochondrial DNA 
are transmitted by maternal inheritance, while 
those caused by mutations in nuclear DNA 
may follow an autosomal dominant, 
autosomal recessive or X-linked pattern of 
inheritance. Treatment varies based on the 
specific type of condition and the signs and 
symptoms present in each person. In the new 
study, the researchers at NII focused on 
autosomal dominant progressive external 

ophthalmoplegia (adPEO) as it is one of the 
most common Mitochondrial disorders. The 
disorder occurs when there is a problem in the 
replication and removal of mismatches in the 
mitochondrial DNA. In healthy mito-
chondria, a protein called Polymerase Gamma 
carries out these two vital functions. It 
consists of a single catalytic subunit, Poly-
merase GammaA, which complexes with two 
identical subunits of the accessory factor, 
Polymerase GammaB. Polymerase Gamma 
has to move inside the mitochondria to do its 
work.

So far, the dogma was that the transport into 
mitochondria was determined by a peptide 
called Mitochondrial Localization Signal 
(MLS). The new study has extended the 
present knowledge. The researchers have 
found that along with MLS, a process called 
ubiquitylation, also decides whether 
Polymerase Gamma A will optimally enter the 
mitochondria. The study also zeroed in on 
another protein called MITOL, which is 

present on the outer membrane of the 
mitochondria, was behind the ubiquitylation of 
Polymerase GammaA. The team also 
determined the site on the Polymerase 
GammaA that gets ubiquitylated by MITOL. 
On further study, the researchers found that 
Polymerase GammaA in 50% of the tested 
adPEO patients was highly ubiquitylated. 
However it was possible to reverse the process 
of ubiquitylation either by removing MITOL 
itself or by genetically modifying the site 
Polymerase GammaA in adPEO patients that 
gets highly ubiquitylated by MITOL. 
Speaking to India Science Wire, the leader of 
the team, Dr. Sagar Sengupta, said, “It will be 
interesting to test in future whether the 
reactivation of Polymerase Gamma A can 
actually be carried out in the patients using 
mitochondrial genome editing techniques”.

The research findings have been published in 
the journal PLoS Biology. 

Source: India Science Wire
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Intestinal immune system affects food processing
The findings may provide insights into origins of metabolic disease and malnutrition

The small intestine is ground zero for survival 
of animals. It is responsible for absorbing the 
nutrients crucial to life, and it wards off toxic 
chemicals and life-threatening bacteria. In a 
new study published March 18 in the journal 
Science, Yale researchers report the critical 
role played by the gut's immune system in 
these key processes. The immune system, 
they found, not only defends against 
pathogens but regulates which nutrients are 
taken in. The findings may provide insights 
into origins of metabolic disease and 
malnutrition that is common in some 
undeveloped regions of the world. “We were 
surprised that the immune system was so 
involved in nutrition,” said first author Zuri 
Sullivan, a former graduate student in the 
immunology department at Yale and now a 
Howard Hughes Medical Institute Hanna H. 
Gray postdoctoral fellow at Harvard. “And the 
study lays the groundwork for understanding 
how this reciprocal interaction works.”

Working in the lab of senior author Ruslan 
Medzhitov, Yale's Sterling Professor of 
Immunobiology and an investigator at the 

Howard Hughes Medical Institute, Sullivan 
became interested in how the diets of humans 
and other animals can dramatically change the 
organization of their digestive tracts. For 
instance, the digestive systems of carnivores 
and herbivores are organized differently to 
accommodate their specialized diets. 
Omnivores have the most complex system, 
which must adapt to a diverse diet of proteins, 
fats, and carbohydrates depending upon 
what's available in the environment. Sullivan, 
Medzhitov, and a group of colleagues decided 
to study how the large numbers of immune 
cells present inside intestinal tracts might 

influence nutrition. For instance, a specific 
immune system signaling molecule, known as 
interleukin-22 (IL-22), plays a key role in 
combatting bacterial pathogens such as those 
that cause food poisoning. The presence of IL-
22 also seems to prevent the uptake of certain 
nutrients in the digestive system when 
pathogens are present.

In a series of experiments, the researchers 
discovered that a specific group of immune 
system cells — gamma delta T cells — can 
suppress expression of interleukin-22 in mice 
and allow the cells on the intestinal wall to 
activate digestive enzymes and nutrient 
transporters. In addition to providing insights 
into malnutrition in some parts of the world — 
where bacterial infections lead to chronic 
expression of IL-22 and suppress the uptake of 
nutrients. The findings might also eventually 
help researchers develop ways to combat high 
rates of metabolic diseases, such as Type 2 
diabetes and obesity in the developed world, 
Sullivan said.

Source: Yale University news release

Medical Sciences - Infectious Diseases 

Keeping HIV virus in check by artificial enzyme
Researchers develop a nano alternative to a natural enzyme that is used to block reactivation and replication 

of the virus in the host's immune cells.

Researchers at the Bengaluru-based Indian 
Institute of Science (IISc) developed a nano 
alternative to a natural enzyme that is used to 
block reactivation and replication of the virus 
in the host's immune cells. Made from 
vanadium pentoxide nanosheets, the new 
“nanozymes” work by mimicking the natural 
enzyme called glutathione peroxidase to help 
reduce oxidative stress levels in the host's 
cells, which is required to keep the virus in 
check. Anti-HIV drugs only succeed in 
suppressing the virus. They cannot eradicate it 
f rom the  in fec ted  ce l l s .  The  v i rus , 
consequently, hides inside the host's immune 
cells in a latent state. When the levels of toxic 
molecules such as hydrogen peroxide increase 
in the host's cells, leading to a state of 
increased oxidative stress, the virus gets 
“reactivated” ‒ it emerges from hiding and 
begins replicating again. One way to prevent 
reactivation is to keep the oxidative stress 
constantly low. Enzymes such as glutathione 
peroxidase help in doing this. They convert 
toxic hydrogen peroxide to water and oxygen. 
However, inducing the host cells to produce 

more quantities of these enzymes could 
disrupt the tightly regulated cellular 
machinery.

A few years ago, a team of researchers led by 
Amit Singh, Associate Professor and 
Wellcome Trust-DBT India Alliance Senior 
Fellow at the Department of Microbiology & 
Cell Biology and Centre for Infectious 
Diseases Research (CIDR), developed a 
biosensor to measure oxidative stress levels in 
HIV-infected immune cells in real-time. 
Around the same time, another team at the 
Institute led by Govindasamy Mugesh, 
Professor at the Department of Inorganic and 

Physical Chemistry, published a study 
showing that nanowires made of vanadium 
pentoxide can efficiently mimic the activity of 
glutathione peroxidase. Finding the possibility 
for synergy in their work, the two teams then 
got together and decided to collaborate to find 
a viable solution to help keep HIV virus under 
check on a permanent basis. The researchers 
prepared ultrathin nanosheets of vanadium 
pentoxide in the lab and treated HIV-infected 
cells with them. The sheets were found to 
reduce hydrogen peroxide just as effectively as 
the natural enzyme and prevent the virus from 
reactivating. They then treated immune cells 
from HIV-infected patients undergoing 
antiretroviral therapy (ART) with the 
nanozymes. They found that the latency was 
induced faster and subsequent reactivation was 
suppressed when therapy was stopped, 
indicating that combining the nanozymes and 
ART was more effective. The work was 
published in the journal EMBO Molecular 
Medicine.

Source: India Science Wire
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An early sign of Alzheimer's pathology
Researchers found that susceptible neurons in the prefrontal cortex develop a “leak” in calcium storage with 

advancing age.

Alzheimer's disease is known for its slow 
attack on neurons crucial to memory and 
cognition.  But why are these particular 
neurons in aging brains so susceptible to the 
disease's ravages, while others remain 
resilient? In a new study published April 8 in 
the journal Alzheimer's & Dementia, The 
Journal of the Alzheimer's Association, 
researchers at the Yale School of Medicine 
found that susceptible neurons in the 
prefrontal cortex develop a “leak” in calcium 
storage with advancing age. This disruption of 
calcium storage in turns leads to accumulation 
of phosphorylated, or modified, tau proteins 
which cause the neurofibrillary tangles in the 
brain that are a hallmark of Alzheimer's. These 
changes occur slowly, building over many 
years, and can be seen within neurons in the 
brains of very old monkeys, the researchers 
report. “Altered calcium signaling with 
advancing age is linked to early-stage tau 
pathology in the neurons that subserve higher 

cognition,” said corresponding author Amy 
Arnsten, the Albert E. Kent Professor of 
Neuroscience and professor of psychology 
and member of the Kavli Institute of 
Neuroscience at Yale University.

These vulnerable neurons face another 
problem. As they age, they tend to lose a key 
regulator of calcium signaling, a protein 
called calbindin, which protects neurons from 
calcium overload, and is abundant in the 
neurons of younger individuals. “With age, 

these neurons face a double whammy, with an 
excessive calcium leak that initiates toxic 
actions, as well as diminished levels of the 
protectant, calbindin,” said Arnsten. Neurons 
in the prefrontal cortex require relatively high 
levels of calcium to perform their cognitive 
operations, but the calcium must be tightly 
regulated. However, as regulation is lost with 
increasing age, neurons become susceptible to 
tau pathology and degeneration. Essentially, 
neurons “eat” themselves from within. 
“Understanding these early pathological 
changes may provide strategies to slow or 
prevent disease progression,” Arnsten said. 
The study is a collaboration between the labs 
of Arnsten and Angus Nairn at Yale; 
Dibyadeep Datta and Shannon N. Leslie are 
co-first authors of the research.

Source: Yale University news release 

Medical Sciences - Psychological Science

Physical punishment affects child behaviour
Twin study shows harsh parenting practices, not genetics, are linked to higher levels of behavior problems in 

children

Harsh parenting practices, not genetics, are 
linked to higher levels of behavior problems in 
children, according to a new study published 
in the journal Psychological Science, which 
studied pairs of twins whose parents 
disciplined them differently. Among identical 
twins whose genes match perfectly but whose 
parents punished each twin differently, the 
children who were spanked or yelled at more 
were more likely to show antisocial 
behaviour. “Studies into the effects of physical 
punishment have led the American Academy 
of Pediatrics to recommend against physical 
punishment and numerous countries to ban 
physical punishment including spanking,” 
said Elizabeth Gershoff, professor of human 
development and family sciences at The 
University of Texas at Austin and an author of 
the study. “This is the latest research to show 
that harsh punishment has a direct line to 
more, not fewer, behaviour problems in 
children.” Dozens of research studies have 
confirmed that parents'  use of harsh 
punishment, especially physical punishment 
like spanking, is linked with increases in 

negative outcomes for their children, 
particularly higher levels of behaviour 
problems. The research team set out to 
examine a common counter argument that 
genetics must play a role. By this rationale, 
parents who have a tendency toward harsh and 
aggressive behaviour would have more 
problematically behaved children because 
they pass on genes linked to aggression and 
acting out.

Because it would be unethical to take families 
with similar genes and randomly assign some 
to spank or be verbally harsh toward their 
children, researchers at Michigan State 
University, the University of Michigan and 

UT Austin studied twins. The research 
involved 1,030 sets of twins, including 426 
pairs of genetically identical twins, many of 
whom had parents who treated each twin 
differently. The researchers found that in 
families where parents harshly punished one 
twin sibling but not the other, there was a 
predictable increase in delinquency and 
physical aggression for the child who was hit 
or yelled at more than their twin sibling. “This 
design is especially useful in the case of 
monozygotic (often called identical) twins 
since they share 100% of their genes. Thus, any 
differences between them must be envir-
onmental in origin,” said lead author 
Alexandra Burt, a professor of psychology at 
Michigan State University. “We found no 
evidence to support a genetic explanation. The 
differences in the harsh parenting each twin 
received predicted differences between the 
twins in antisocial behaviour, even when they 
shared 100% of their genes.”

Source: University of Texas at Austin news 
release
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Biologically inspired learning devices
The researchers developed a device made of quantum material that could functionally learn with repeated 

stimuli

Several groups of physicists at the University 
of California San Diego have now taken a leap 
forward in creating new artificial devices that 
mimic basic learning functions carried out by 
neurons in the human brain. Researchers with 
UC San Diego's new Quantum Materials for 
Energy Efficient Neuromorphic Computing 
(Q-MEEN-C), a Department of Energy-
supported Energy Frontier Research Center, 
demonstrated how quantum materials could 
be used to develop new devices that can 
“learn” to switch between functional states. 
“The fact that we can make devices that 
function and are similar to neurons—but 
perhaps can even be better than the neurons 
that nature created—is quite surprising,” said 
Shpyrko. “There are a whole class of tasks 
where our brains still outperform the 
traditional semiconductor approaches to 
computing. We use these brain-inspired 
approaches to come up with devices that can 
perform similar types of computation.”

In their efforts to advance biologically 
inspired brain or “neuromorphic” computing 
systems, the researchers developed a device 

made of quantum material that could 
functionally learn with repeated stimuli. 
Blending the terms neurons and transistors, 
these devices are called “neuristors.” With 
repeated practice inputs, neuristors can learn 
in the same way that humans figure out how to 
ride bikes, learn a new language or play the 
piano. As additional stimuli are reinforced 
with a skill or task, the more our brains learn. 
The work was published in the journal Small. 
The key challenge to developing such brain-
like devices is to first develop artificial 
neurons, the cells that send and receive 
information across the brain and nervous 
system. Creating neuristors to work like 
neurons requires control of the nanoscale 

mechanisms of two basic types of quantum 
material functions known as volatile and 
persistent resistive switching.

Neuristors allowed the researchers to control 
this switching process, opening the door to 
neuron-like learning via repeated stimuli with 
minimal energy requirement. “The importance 
is that for the first time we can take this 
neuristor device, which simulates behavior 
that we find in neurons, and we can train it,” 
said Shpyrko. “Through repeated stimuli the 
neuristor 'reprograms' itself to behave in a very 
different way than it was functioning before, 
establishing a persistent conductive pathway. 
This is an important step towards low-power 
approaches to neuromorphic computing.” 
Having proven the design of the single 
neuristor, the researchers now plan to build 
multiple devices that can talk to each other, 
eventually ramping up to a neuristor network.

Source: University of California San Diego 
news release
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Quantum computing using factory-made silicon chips
A single qubit on a standard silicon transistor chip has been successfully demonstrated as “quantum capable” 

The qubit is the building block of quantum 
computing, analogous to the bit in classical 
computers. To perform error-free calcu-
lations, quantum computers of the future are 
likely to need at least millions of qubits. The 
latest study, published in the journal PRX 
Quantum, suggests that these computers could 
be made with industrial-grade silicon chips 
using existing manufacturing processes, 
instead of adopting new manufacturing 
processes or even newly discovered particles. 
For the study, researchers were able to isolate 
and measure the quantum state of a single 
electron (the qubit) in a silicon transistor 
manufactured using a 'CMOS' technology 
similar to that used to make chips in computer 
processors. Furthermore, the spin of the 
electron was found to remain stable for a 
period of up to nine seconds. The next step is 
to use a similar manufacturing technology to 
show how an array of qubits can interact to 
perform quantum logic operations. Professor 
John Morton (London Centre for Nano-
technology at UCL), co-founder of Quantum 

Motion, said: “We're hacking the process of 
creating qubits, so the same kind of 
technology that makes the chip in a 
smartphone can be used to build quantum 
computers. “It has taken 70 years for 
transistor development to reach where we are 
today in computing and we can't spend 
another 70 years trying to invent new 
manufacturing processes to build quantum 
computers. We need millions of qubits and an 
ultra-scalable architecture for building them, 
our discovery gives us a blueprint to shortcut 
our way to industrial scale quantum chip 
product ion.”  The exper iments  were 
performed by PhD student Virginia Ciriano 
Tejel (London Centre for Nanotechnology at 

UCL) and colleagues working in a low-
temperature laboratory. During operation, the 
chips are kept in a refrigerated state, cooled to a 
fraction of a degree above absolute zero (−273 
degrees Celsius).

A quantum computer harnesses laws of 
physics that are normally seen only at the 
atomic and subatomic level (for instance, that 
particles can be in two places simultaneously). 
Quantum computers could be more powerful 
than today's super computers and capable of 
performing complex calculations that are 
otherwise practically impossible. While the 
applications of quantum computing differ 
from traditional computers, they will enable us 
to be more accurate and faster in hugely 
challenging areas such as drug development 
and tackling climate change, as well as more 
everyday problems that have huge numbers of 
variables – just as in nature – such as transport 
and logistics.

Source: University College London news 
release
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