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The involvement of women as science leaders 
seems to be increasing. The percentage of 
women leading research projects has 
increased by 4 percent over two years, said a 
recent government report.

Women Principal Investigators (PIs) 
participation in research that received 
Extramural Research (EMR) support (support 
through peer-reviewed competitive grant 
mechanism) was 28% during 2018-19, as 
compared to 24% during 2016-17, according 
to the Directory of Extramural Research & 
Development (R&D) Project 2018-19 report 
released by the government recently.

The report also showed that extramural R&D 
support or R&D support through peer-
reviewed competitive grant mechanisms by 
the central government was Rs. 2091.04 Crore 
in 2018-19 as compared to Rs. 2036.32 Crore 
in 2017-18 --- an increase of Rs. 54.72 Crore 
over the previous year. The number of projects 
supported has increased, as has the number of 
PIs. A total of 3839 PIs undertook 4616 
projects  in  comparison to  3491 PIs 
undertaking 4137 projects during 2017-18.

Of this support, 64% of the projects were 
received by 8 states, including Tamil Nadu, 
Delhi, Karnataka, Kerala, Maharashtra, 
Telangana, Uttar Pradesh, and West Bengal, 
accounting for 71 % of the share of funding.

The 22 Indian Institute of Technologies (IITs) 

Women as science leaders 
Role of women in leading scientific research increasing

combined received 822 projects – the 
maximum number, with highest financial 
support of Rs. 449.25 Crore, followed by 26 
National Institute of Technology (NITs) 
combined, which received 191 projects with 
financial support of Rs. 55.83 Crore. The 
maximum financial  support  went  to 
Engineering and Technology, while the 
maximum number of projects went to 
Biological Sciences. 

The Department of Science and Technology 
(DST)  accoun ted  fo r  the  maximum 
Extramural Research (EMR) support of Rs. 
1392.21 Crore (67%), followed by the 
Department of Biotechnology (DBT) with Rs. 
341.37 Crore (16%). The two Departments 
together contributed to 83% of the total 
extramural R&D funding in India.

The Scientific and Technological (S&T) 
activities play a vital role in the economic, 
social, and physical development of a country. 
Scientific and technological research needs 
huge investments and calls for judicious 
utilization of scarce resources like finance, 
trained manpower, raw materials, and so on. 
Data collection and analysis pertaining to 
resources devoted to S&T, therefore, assumes 
significant importance. The growth of S&T, its 
performance, and its impact on society and 
economy are indicators to assess the 
effectiveness of planning and policy 
formulation.

Extramural Research and Development 
(R&D) projects support is a peer-reviewed 
competitive grant mechanism of the Central 
Government to promote, catalyze and advance 
R&D and innovation in the country and 
provides special encouragement to scientists 
to pursue a research career. Centre for Human 
and Organisational Resource Development 
(CHORD) division, formerly known as the 
N a t i o n a l  S c i e n c e  a n d  Te c h n o l o g y 
Management Information System (NSTMIS) 
division of DST, has been collating, analyzing, 
and disseminating information on Extramural 
Research and Development projects funded by 
various scientific agencies. CHORD has been 
entrusted with the task of building the 
information base on a continuous basis on 
resources  devoted  to  sc ien t i f ic  and 
technological activities for policy planning in 
the country.

Directory of Extramural R&D projects 
approved for funding by selected Central 
Government Departments/Agencies is being 
published by DST annually since 1990-91. 
The present directory, twenty-ninth in the 
series, is an outcome of the efforts made for the 
projects funded during the year 2018-19 by 
various scientific agencies of the Government. 
This directory contains information on 4616 
R&D projects approved for funding by 16 
scientific agencies/departments during 2018-
19.

Database of genomic variations in oral cancer
DBT-NIBMG creates world's first database and is publicly accessible

DBT-National Institute of Biomedical 
G e n o m i c s  ( N I B M G ) ,  K a l y a n i  a n 
Autonomous Institute funded by the 
Department of Biotechnology, Government 
of India has created a database of genomic 
variations in oral cancer; the first of its kind in 
the world. NIBMG has made this database 
publicly accessible.

 dbGENVOC is a browsable online database 
of GENomic Variants of Oral Cancer and is a 
free resource. First release of dbGENVOC 
contains (i) ~24 million somatic and germline 
variants derived from whole exome sequences 
of 100 Indian oral cancer patients and whole 
genome sequences of 5 oral cancer patients 
from India, (ii) somatic variation data from 
220 patient samples drawn from the USA and 
analyzed by TCGA-HNSCC project and (iii) 

support advances in oral cancer research and 
will be a major step in moving forward from 
simply cataloguing variants to gain insight 
into their significance.

 Oral cancer is the most prevalent form of 
cancer among men in India, largely fuelled by 
tobacco-chewing. Tobacco-chewing causes 
changes in the genetic material of cells in the 
oral cavity. These changes (mutations) 
precipitate oral cancer. Research to identify 
those genetic mutations that drive oral cancer 
are ongoing. Such driver mutations may be 
variable across populations 

The URL for the database, dbGENVOC, is: 
http://research.nibmg.ac.in/dbcares/dbgenvo
c/

manually curated variation data of 118 
patients from recently published peer-
reviewed publications. Variants were 
identified by the community approved best 
practice protocol and annotated using 
multiple analytic pipelines.

 dbGENVOC is not just a catalogue of 
genomic variants, it has a built-in powerful 
search engine. It also allows a reasonable 
extent of statistical and bioinformatic 
analysis to be carried out online, including 
identifying variants in associated altered 
pathways in oral cancer.

 The repository, which will be updated 
annually with variation data from new oral 
cancer patients from different regions of India 
and southeast Asia, has the potential to 
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The Indian research community will soon be 
able to pursue industry-relevant research 
opportunities in the areas of deep technologies 
that are novel, transformative, and can have a 
ground-breaking impact on a national scale.

The opportunities will be offered by the first-
of-its-kind research initiative called 'Fund for 
Industrial Research Engagement (FIRE)' 
launched by the Science and Engineering 
Research Board (SERB), a statutory body of 
Department of Science and Technology 
(DST), Government of India, in collaboration 
with Intel India on June 29, 2021.

It will increase research opportunities in the 
space of Artificial Intelligence (AI)/Machine 
Learning (ML), platform systems, circuits & 
architecture, Internet of Things (IoT), 
materials & devices, security, and so on from 
edge to cloud.

“It is our vision to promote research in the 
upcoming critical areas of science and 
engineering with Public-Private Partnerships 
as elaborated in the draft Science, Technology 
and Innovation Policy 2021,” said DST 
Secretary Prof Ashutosh Sharma, speaking at 
the launch.

SERB-FIRE is a novel initiative to bring 

'Fund for Industrial Research Engagement (FIRE)' launched
SERB-DST partners with Intel India to launch first-of-its-kind initiative to advance deep tech-based research 
in India

together industry and academia on a common 
platform to exchange ground-breaking ideas 
and co-promote innovative research. I believe 
this collaboration will open many new doors 
for exploration in scientific research, which 
could make India a key player in technology-
based solutions,” he added.

Prof Sandeep Verma, Secretary, SERB, 
emphasized that SERB-FIRE promises to 
bring support for strong ideations, especially 
in futuristic S&T thematic areas, and aims to 
bring expertise in academia and industry 
together with a new model of cooperation.

“SERB-Intel collaboration will be an 
excellent opportunity for the scientists to join 
hands with Intel and together create a 
stimulating atmosphere for research in science 
and engineering. There is a synergy that could 
be built upon through this programme which 
would be governed by industry-specific 
problems,'' Prof Verma said.

The FIRE program is a joint government and 
industry initiative with a co-funding 
mechanism to promote innovative technology 
solutions and strengthen academic research 
through collaboration with key research and 
development (R&D) organizations in India. 

Having been conceived in collaboration with 
Intel India, it is also being extended to other 
industry members, which would increase its 
impact and reach.

Jitendra Chaddah, Country Manager, Global 
Supply Chain, Intel India, pointed out that 
FIRE is a one-of-its-kind collaborative 
initiative that aims to transform the culture of 
research in India and strengthen the 
technology ecosystem. This is a critical 
program that will lead to impactful research 
outcomes in key technology areas like AI, ML, 
cloud, edge, and security at the national and 
global scale.”

The program intends to select highly impactful 
research projects in every cycle (typically 
once  o r  tw ice  a  yea r ) ,  wh ich  have 
breakthrough potential at a national or global 
level. It will support the best researchers in 
academia with funding, mentoring, and 
industry connect.

As the next step, the FIRE program will share a 
Request for Proposal (RFP) and invite the 
Indian research community to submit research 
proposals.

Human genome editing technology 
Indian stem cell & developmental biologist part of WHO  Expert Advisory Committee

Indian stem cell and developmental biologist 
Prof. Maneesha S Inamdar has been part of the 
WHO Expert Advisory Committee on 
Developing Global Standards for Governance 
and Oversight of Human Genome Editing, 
which released two new companion reports 
providing the first global recommendations to 
help ensure that human genome editing is used 
for public health, with an emphasis on safety, 
effectiveness, and ethics.

The reports, released on July 12, 2021, 
contained a forward-looking Governance 
Framework for oversight mechanisms for 
research into and potential application of 
human genome editing technology at 
inst i tut ional ,  nat ional ,  regional  and 
international levels.

Professor Maneesha S Inamdar, along with 
her group, is conducting research at the 

Recommendations on Human Genome 
Editing. Representing the LMIC countries in 
Asia, she contributed with the Committee 
towards ensuring that in addition to scientific 
considerations, procedural and substantive 
values and principles such as inclusiveness, 
diversity, equity, and global health justice 
identified by the Committee, informed 
decisions. She is a member of the Education, 
Engagement, and Empowerment (3E) 
subgroup of the Committee, and as part of the 
committee, she was also involved in making 
recommendations to the Secretariat and WHO 
Director-General on global governance 
structures for human genome editing, 
considering the relevant broader issues 
associated with oversight and governance of 
emerging technologies.

Jawaharlal Nehru Centre for Advanced 
Scient i f ic  Research ,  Bengaluru ,  an 
autonomous Institute of the Department of 
Science and Technology (DST) that uses 
gene-editing tools to manipulate stem cells in 
vitro. This can generate disease models for 
scientific insight into human development 
and devising therapeutic strategies. She 
pioneered human embryonic stem cell 
derivation and use in India and has 
contributed significantly to national and 
international stem cell guidance documents, 
ethics committees, and training programs.

As part of the WHO Committee, she 
contributed scientific knowledge and 
perspective to provide guidance, expertise 
and support throughout the project for the 
conceptualization and development of the 
W H O  G o v e r n a n c e  F r a m e w o r k  a n d 



SCIENCE AND SOCIETY 

08 The Scitech Journal Volume 08 Issue 08 August 2021

Governing Smart Cities, a report released 
today by the World Economic Forum, 
provides a benchmark for the ethical and 
responsible use of smart city technologies by 
looking into the inner workings of 36 Pioneer 
Cities. The authors of the report seek to help 
city leaders identify gaps, protect long-term 
interests and keep up with the pace of 
technology.

According to the report, cities of all sizes, 
geographies and levels of development have 
serious governance gaps, such as the failure to 
des ignate  a  person accountable  for 
cybersecurity or to assess privacy risks when 
procuring new technology systems. However, 
leaders can close these gaps and protect long-
term interests by acting now.

Written in partnership with Deloitte, the report 
follows the call to action from G20 ministers 
in 2019 that resulted in the creation of the G20 
Global Smart Cities Alliance. The Alliance 
and its partners represent over 200,000 cities, 
local governments, leading companies, start-
ups, research institutions and civil society 
communities. It acts as a platform to help 
cities strengthen their knowledge, expertise 
and governance of smart city technologies. 
The Forum is its secretariat.

The 36 Pioneer Cities surveyed span six 
continents and 22 countries, and have 
populations ranging from 70,000 to over 15 
million. Policy experts and government 
officials were interviewed from January to 
March 2021 to assess the implementation of a 
set of five essential policies identified by the 
G20 Alliance last year.

Key findings

Nearly all the cities surveyed – including 
those that are generally regarded as leading 
global cities – have critical policy gaps related 
to their governance of smart city technologies

Despite an unprecedented increase in global 
cybersecurity attacks, most cities have not 
designated a specific government official as 
ultimately accountable for cybersecurity.

While the majority of cities recognize the 
importance of protecting the privacy of their 
citizens, only 17% of cities surveyed carry out 
privacy impact assessments before deploying 
new technologies.

As cities fill tech gaps, power of smart cities unleashes

Less than half of the cities surveyed have 
processes in place to ensure that technologies 
they procure are accessible to elderly residents 
or individuals with limited physical abilities.

Open data policy is perhaps the only area in 
which most cities in the sample have achieved 
a level of basic implementation. Even here, 
only 15% of the Pioneer Cities have integrated 
their open data portals with their wider city 
data infrastructure, which is a necessary step 
towards making a city “open by default”.

“Cities are continuing to invest heavily in new 
technologies to automate and improve city 
services and urban life. Yet our findings 
validate our fears that most cities are falling 
behind when it comes to ensuring effective 
ove r s igh t  and  gove rnance  o f  t he se 
technologies,” said Jeff Merritt, Head of 
Internet of Things and Urban Transformation, 
World Economic Forum. “The G20 Global 
Smart Cities Alliance is working with cities 
across the globe to address this gap, beginning 
with more than 15 policy workshops with city 
officials this summer.”

through the lenses of sustainability, inclusion, 
and technology is critical to develop and 
implement a roadmap to guide cities with their 
governance of smart technology and make an 
impact that matters.”

How to take action

The report concludes that city leaders and 
officials need to take action before these 
governance gaps become material risk and 
affect residents. The report's authors also call 
for national policymakers, civil society and the 
business community to help support local 
governments in overcoming these challenges. 
Inclusion, data privacy and cybersecurity 
attacks are top concerns, and the G20 Global 
Smart Cities Alliance has a mandate to help 
cities close the governance gaps that this report 
has uncovered. Cities looking for assistance in 
identifying and addressing their policy gaps 
are encouraged to contact the Alliance via their 
website.

Deloitte refers to one or more of Deloitte 
Touche Tohmatsu Limited (“DTTL”), its 
global network of member firms, and their 
related entities (collectively, the “Deloitte 
organization”). DTTL (also referred to as 
“Deloitte Global”) and each of its member 
firms and related entities are legally separate 
and independent entities, which cannot 
obligate or bind each other in respect of third 
parties. DTTL and each DTTL member firm 
and related entity is liable only for its own acts 
and omissions, and not those of each other. 
DTTL does not provide services to clients. 

“Cities have an array of opportunities to 
become more resilient and sustainable. 
Technology is an enabler but, to fulfill its full 
potential, Cities need to revise their 
governance, operational, and financing 
models. Here lies the biggest challenge Cities 
face. Deloitte is proud to have worked with 
the Forum in this initiative. It is fundamental 
for us all to gain consciousness of the 
complexity of the issues and focus on how the 
moment we are all living can be a key 
opportunity”, said Miguel Eiras Antunes, 
Global Smart Cities Leader, Deloitte Global. 
“Now is the moment for a great urban 
transformation. Addressing urban challenges 

 A new report by World Economic Forum provides insights into tech use among cities 

including potential implications for equity, security, privacy and financial sustainability

Technology can help 

address mounting 

urban challenges and 

budget deficits, but 

most cities need to 

close governance gaps 

first

Serious regulatory 

gaps in cities of all 

sizes, geographies and 

levels of development 

were identified
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A nano biomaterial with a stable link between 
two molecules or a hormone nanoconjugate 
called hydroxyapatite-Parathyroid synthe-
sized by Inspire Faculty fellow Dr. Geetanjali 
Tomar from Savitribai Phule Pune University 
may soon help tissue regeneration. She has 
also synthesised and characterised gold 
nanoparticles (AuNPs) from a microorganism 
called Actinomycete, Nocardiopsisdasso-
nvillei NCIM 5124.

The former research published in the journal 
Nanomedicine: Nanotechnology, Biology, 
and Medicine (NBM) and gold nanoparticle 
synthesis published in Applied Microbiology 
and Biotechnology paves the way for develo-
pment of nanocarrier systems for delivery of 
drugs to bone tissue for regener-ative 
therapies.

 Dr. Geetanjali's lab focusses on studying the 
properties of stem cells in terms of their 
suitability for tissue regeneration. At the same 
time, they are also working on development of 
materials for therapeutic applications in some 
critical bone defects. Their research on the 
current status of materials and techniques used 
to fabricate scaffolds for skull and facial bones 

Dr. Geetanjali Tomar
DST Inspire Fellow developing biomaterials for bone tissue regeneration

(craniomaxillofacial bone) tissue engineering 
was recently published. In one of their articles, 
her team highlighted that innovative and 
multidisciplinary approaches, including 
advanced materials, nanobiotechnology, cell 
biology, computer-assisted techniques, 
robotics, and artificial intelligence tools, offer 
huge potential for augmentation of cranio-
maxillofacial tissue engineering.

 The lab of this recipient of Inspire fellowship 
instituted by the Department of Science & 
Technology (DST), Government of India, is 
amongst the very few labs in India who are 
working with stem cells derived from gums 
around the teeth technically called human 
gingiva. Bone marrow, dental pulp, alveolar 

bone, periodontal ligament, umbilical cord, 
endometrium, breast milk, and adipose tissue 
are the major and well-studied sources of stem 
cells. Therefore, her group aims at establishing 
gingiva to be at par with the other stem cell 
sources, as it is very easy to harvest and 
involves minimum invasion into the host 
system. Her group is also working in close 
collaboration with some of the developing labs 
in and around Pune to establish stem cell 
facilities for commercialization of stem cell 
therapies.

 Currently placed as a DST Women scientist 
(WOS- B), she has developed a polymer 
system for replicating the bone marrow 
microenvironment by co-culturing bone cells 
on its surface. This would enable the 
researchers in therapeutic screening of the 
target molecules. Along with her group, she is 
currently working on development of a 
hydrogel-based cell-seeded scaffold to design 
a minimally invasive regenerative approach 
for vertebral and inter-vertebral disorders. She 
has started the process for patenting of this 
technology and is also working as a consultant 
for many industries for development of 
therapeutic products

significantly improve air pollution. He later 
took the initiative to spearhead global actions 
to reduce SLCPs.

“This prize is like the North Star for me since 
it will amplify my climate solution efforts – 
bridging gaps across political chasms and 
bringing science into alliance with policy and 
faith for climate actions,” said Ramanathan.

Ramanathan joined Scripps Institution of 

Prof. Veerabhadran Ramanathan
Scripps oceanography climate scientist awarded the international environmental award 

Veerabhadran Ramanathan, a renowned 
climate and atmospheric scientist at Scripps 
Institution of Oceanography at UC San 
Diego, will receive the Blue Planet Prize, the 
international environmental award sponsored 
by Japan's Asahi Glass Foundation.

Ramanathan, the Edward A. Frieman 
Endowed Presidential Chair in Climate 
Sustainability at Scripps, has spent decades 
investigating the climate effects of global 
warming pollutants other than carbon 
dioxide. He has pioneered the uncovering of 
the role of short-lived climate pollutants 
(SLCPs) such as methane, tropospheric 
ozone, halocarbons (HFCs), and black 
carbon. His contributions include the 
discovery of the super-greenhouse effect of 
chlorofluorocarbons, and clarification of the 
climate effects of black carbon through an 
international field project he led on 
Atmospheric Brown Clouds (ABCs). 

Ramanathan showed that reductions in 
SLCPs can rapidly reduce warming and 

Oceanography in 1990, having already 
garnered a reputation as one of America's 
leading climate scientists. Early in his career, 
he had observed the greenhouse effect of 
ozone-depleting industrial chemicals and 
made ground-breaking measurements of 
planet Earth's heat budget.  He also 
demonstrated that aerosol pollutants such as 
black carbon soot  could contr ibute 
significantly to global warming while also 
endangering public health and diminishing 
crop yields. 

In the 2000s, a series of events led 
Ramanathan to step beyond field research to 
tackle climate change in other ways. Pope 
John Paul II appointed him to the Pontifical 
Academy of Sciences, an advisory panel. In 
recent years, Ramanathan has engaged with 
the American evangelical community and 
faith leaders including the Dalai Lama on the 
need to protect creation and press for 
environmental justice.  
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Parasite can prompt profound behavioral changes 
in its hosts
Study reveals that hyena cubs infected by  behave more boldly in the presence of lions, have a T. gondii
greater risk of being killed by lions

While the 1994 animated classic  includes somewhat The Lion King
accurate antagonistic relationships between lions and spotted hyenas, 
Disney left out a critical player in the circle of life: the parasite 
Toxoplasma gondii T. gondii ( ).

Best known for its presence in house cats and a tendency to infect and 
alter the behaviors of rodents and humans, this parasite is also associated 
with bold behavior among wild hyena cubs and risk of death during 
interactions with lions, finds new CU Boulder research. 

The findings, published in Nature Communications, reinforce previous 
research which has found the parasite can prompt profound behavioral 
changes in its hosts, and potentially in the 2 billion people worldwide 
estimated to be infected by it. While T. gondii has been well studied in 
laboratory settings with humans and wild-caught rodents, this is one of 
the first studies to examine how the parasite affects wild host behavior 
during interactions with wild cats. 

The research uses a rich data set from more than three decades of 
continuous field research in the Maasai Mara National Reserve in 
Kenya. It reveals that hyena cubs, but not subadult or adults, infected by 
T. gondii behave more boldly in the presence of lions, and that infected 
cubs have a greater risk of being killed by lions.

“This project is one of a handful of long-term continuous studies on a 

long-lived mammal,” said Zach Laubach, co-lead author on the study 
and postdoctoral fellow in ecology and evolutionary biology. “Our 
findings suggest that infection early in life leads to bolder behavior and 
is particularly costly for young hyenas.” 

Multiple strains of  are found throughout the world, infecting T. gondii
warm blooded animals—including humans who have house 
cats—during different life stages through contaminated soil, drinking 
water or eating meat of other infected animals. It can also be passed 
down from mother to baby. 

The researchers found that in the hyena populations they studied, 
infections are widespread but more common in older animals, meaning 
that it's most likely that they become infected by consuming 
contaminated meat or water. 

For infected cubs—hyenas up to one year old—they found infected 
animals are bolder, approaching lions from closer distances than 
uninfected cubs, and that infection among cubs also corresponds to a 
higher probability of being killed by lions. In this study, lions were 
responsible for all hyena cub deaths among infected animals, but only 
17% of uninfected cubs died before the age of one due to lion attacks. 

This is a vulnerable time in the life cycle of spotted hyenas, who despite 
being proficient hunters, take a long time to develop and rely on support 

A subadult male lion and a spotted hyena in Kenya's Masai Mara National Reserve. (Credit: Wikimedia Commons) 
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Parasite can prompt profound behavioral changes in its hosts

and protection from their mothers, according to Laubach.

“Hyena moms invest a ton of both time and resources into their 
offspring. They nurse until they're about a year old and don't reach 
independence until they're about two or more years old,” said Laubach. 
“But after they're one year old, we found no difference in how close they 
got to lions, regardless of infection status.” 

Some scientists theorize that this parasite manipulates its hosts' behavior 
(whether that host is a hyena or human) in order to get back to cats, 
where it can sexually reproduce. But the data from this study doesn't 
provide enough evidence to disentangle the theory supporting an 
adaptive mechanism for the parasite from other plausible alternative 
theories. It does, however, show that  has a direct and T. gondii
detrimental impact on hyena fitness.

Measuring the cost of confidence 

Maasai Mara National Reserve is a biological hot spot in southwestern 
Kenya, between Lake Victoria and the bustling city of Nairobi. For more 
than 30 years now, the Mara Hyena Project, led by co-author Kay 

Holekamp of Michigan State University, has been gathering data on the 
health and behavior of spotted hyenas in one of the best places in the 
world to study a diverse array of large, carnivorous mammals. 

“It's really a one-of-a-kind system, especially for studying large 
carnivores in a natural setting, which is a rare opportunity,” said 
Laubach. “I can't think of another place in the world where you can see 
the same numbers and diversity of species of large mammalian 
carnivores, it's pretty spectacular.”

Laubach notes there are many misconceptions about hyenas. They're 
quite social and live in large groups, some with more than 120 

individuals. They're also formidable in size and strength, at up to a 170 
pounds when full grown (twice the size of a large dog) and they have one 
of the strongest jaws in the animal kingdom. 

“They can eat bone, their bite can crack the femur of a giraffe,” said 
Laubach. 

Yet hyenas and lions compete with one another for territory and food, 
and these interactions with lions are the leading natural cause of hyena 
injuries and mortality. 

Because previous research has shown that  can impact behavior T. gondii
in animals in laboratory settings, what the researchers wanted to know 
was: How does T. gondii affect wild hyenas' behaviors around lions, and 
what are the consequences? 

Laubach and co-lead author Eben Gering, of Michigan State University 
and Nova Southeastern University, analyzed archived data collect by 
numerous research assistants and graduate students. They gathered 
blood samples and documented the hyenas' interactions with each other 
and when they interacted with lions. From the safety of their vehicle, 
researchers Benson (Malit) Pioon and Holekamp of the Mara Hyena 
Project administered tranquilizers to 166 hyenas, in order to draw and 
test their blood for the parasite. They found 108, or 65%, had been 
previously exposed. 

Over the years, researchers spent many hours each morning and evening 
out in the field, recording hyena behaviors of individuals that can be 
identified by their unique spot patterns on their coats. The data revealed 
that infection with the parasite was related to boldness and T. gondii 
greater risk of lion mortality among hyena cubs but not older animals. 
The lack of an effect in older animals could be because they've had time 
to learn, while cubs have less than one year of experience to compete 
with the influence of the parasite. 

“One limitation of this work is that it was an observational study. But 
limitations are interesting, because it points to what one might do next,” 
said Laubach. “We'd like to go back and tease apart how behaviors 
change in individuals by comparing how their behaviors differ before 
versus after infection.” 

A lion and two hyenas just south of the border with Kenya's Masai 
Mara National Reserve, in Ngorongoro Crater, Tanzania. (Credit: 
Megan Coughlin / Flickr) 

 A cub, subadult and adult hyenas in Kenya's Masai Mara National 
Reserve. (Credit: Zach Laubach.)

Republished from C U Boulder news release, written by:Kelsey 
Simpkins
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How dogs got so good at reading people
After 14,000 years of domestication, dogs have some of the same cognitive abilities as human babies

You know your dog gets your gist when you point and say “go find the 
ball” and he scampers right to it.

This knack for understanding human gestures may seem unremarkable, 
but it's a complex cognitive ability that is rare in the animal kingdom. 
Our closest relatives, the chimpanzees, can't do it. And the dogs' closest 
relative, the wolf, can't either, according to a new Duke University-led 
study published July 12 in the journal Current Biology.

More than 14,000 years of hanging out with us has done a curious thing 
to the minds of dogs. They have what are known as “theory of mind” 
abilities, or mental skills allowing them to infer what humans are 
thinking and feeling in some situations.

The study, a comparison of 44 dog and 37 wolf puppies who were 
between 5 and 18 weeks old, supports the idea that domestication 
changed not just how dogs look, but their minds as well.

At the Wildlife Science Center in Minnesota, wolf puppies were first 
genetically tested to make sure they were not wolf – dog hybrids. The 
wolf puppies were then raised with plenty of human interaction. They 
were fed by hand, slept in their caretakers' beds each night, and received 
nearly round-the-clock human care from just days after birth. In 
contrast, the dog puppies from Canine Companions for Independence 
lived with their mother and littermates and had less human contact.

Then the canines were tested. In one test, the researchers hid a treat in 
one of two bowls, then gave each dog or wolf puppy a clue to help them 

find the food. In some trials, the researchers pointed and gazed in the 
direction the food was hidden. In others, they placed a small wooden 
block beside the right spot -- a gesture the puppies had never seen before 
-- to show them where the treat was hidden.

The results were striking. Even with no specific training, dog puppies as 
young as eight weeks old understood where to go and were twice as 
likely to get it right as wolf puppies the same age who had spent far more 
time around people.

Seventeen out of 31 dog puppies consistently went to the right bowl. In 
contrast, none out of 26 human-reared wolf pups did better than a 
random guess. Control trials showed the puppies weren't simply sniffing 
out the food.

Even more impressive, many of the dog puppies got it right on their first 
trial. Absolutely no training necessary. They just get it.

It's not about which species is “smarter,” said first author Hannah 
Salomons, a doctoral student in Brian Hare's lab at Duke. Dog puppies 
and wolf puppies proved equally adept in tests of other cognitive 
abilities, such as memory, or motor impulse control, which involved 
making a detour around transparent obstacles to get food.

It was only when it came to the puppies' people-reading skills that the 
differences became clear.

Scientists have debated for decades how dogs got so good at reading people. New research comparing dog puppies to human-reared wolf pups 
offers some clues. Credit: www.wildlifesciencecenter.org Roberta Ryan

continued on page14
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Impacts of climate warming on birds
New study finds link between the morphological changes- smaller bodies, longer wings and earlier spring 

migration

When a University of Michigan-led research team reported last year that 
North American migratory birds have been getting smaller over the past 
four decades and that their wings have gotten a bit longer, the scientists 
wondered if they were seeing the fingerprint of earlier spring 
migrations.

Multiple studies have demonstrated that birds are migrating earlier in 
the spring as the world warms. Perhaps the evolutionary pressure to 
migrate faster and arrive at breeding grounds earlier led to the physical 
changes the U-M-led team observed.

“We know that bird morphology has a major effect on the efficiency and 
speed of flight, so we became curious whether the environmental 
pressure to advance spring migration would lead to natural selection for 
longer wings,” said U-M evolutionary biologist Marketa Zimova.

In a new study published online June 21 in the Journal of Animal 
Ecology, Zimova and her colleagues test for a link between the observed 
morphological changes and earlier spring migration, which is an 
example of timing shifts biologists call phenological changes.

Advances in phenology, such as flowering plants blooming earlier in the 
spring, and changes in morphology, including body size reductions, are 
among the most described biological responses to globally warming 
temperatures.

But in this case, the U-M researchers unexpectedly found that the 
morphological and phenological changes are happening in parallel but 
appear to be unrelated or “decoupled.”

“We found that birds are changing in size and shape independently of 
changes in their migration timing, which was surprising,” said Zimova, 
lead author of the study and a postdoctoral researcher at the U-M 
Institute for Global Change Biology.

Both the new study and the 2020 paper that described the changes in 

body size and wing length were based on analyses of some 70,000 bird 
specimens from 52 species at the Field Museum. The birds were 
collected after colliding with Chicago buildings during spring and fall 
migrations between 1978 and 2016.

In addition to its finding about the decoupling of morphological and 
phenological changes, the new study is believed to be the first to use 
museum specimens from building collisions to examine long-term 
trends in bird migration timing. Several previous reports relied on data 
from bird-banding studies or, more recently, the analysis of weather 
radar records.

The U-M-led team confirmed previous findings about earlier spring 
migration and provided new insights about fall bird migrations in North 
America, which have been less studied. Specifically, they found that the 
earliest spring migrants are now arriving nearly five days sooner than 
they did four decades ago, while the earliest fall migrants are heading 
south about 10 days earlier than they used to.

Notably, the last fall stragglers now depart about a week later than they 
used to so that, overall, the duration of the fall migration season has been 
stretched considerably.

“It is unusual to have a dataset that can provide insights into multiple 
aspects of global change—such as phenology and morphology—at the 
same time,” said U-M evolutionary biologist and ornithologist Ben 
Winger, a senior author of the study.

“I was impressed that the collision data so clearly showed evidence of 
advancing spring migration. The collision monitors in Chicago have 
been collecting these data on bird building collisions for 40 years and, 
meanwhile, the birds have been changing the timing of their migratory 
patterns in ways that were imperceptible until the dataset was 
examined,” said Winger, an assistant professor in the Department of 
Ecology and Evolutionary Biology and an assistant curator at the 

University of Michigan evolutionary biologist and ornithologist Brian Weeks, a senior author of the new Journal of Animal Ecology paper. Image 
courtesy: Brian Weeks
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How dogs got so good at reading people

“There's lots of different ways to be smart,” Salomons said. “Animals 
evolve cognition in a way that will help them succeed in whatever 
environment they're living in.”

Other tests showed that dog puppies were also 30 times more likely than 
wolf pups to approach a stranger.

“With the dog puppies we worked with, if you walk into their enclosure 
they gather around and want to climb on you and lick your face, whereas 
most of the wolf puppies run to the corner and hide,” Salomons said.

And when presented with food inside a container that was sealed so they 
could no longer retrieve it, the wolf pups generally tried to solve the 
problem on their own, whereas the dog puppies spent more time turning 
to people for help, looking them in the eye as if to say: “I'm stuck can you 
fix this?”

Senior author Brian Hare says the research offers some of the strongest 
evidence yet of what's become known as the “domestication 
hypothesis.”

Somewhere between 12,000 and 40,000 years ago, long before dogs 
learned to fetch, they shared an ancestor with wolves. How such feared 
and loathed predators transformed into man's best friend is still a bit of a 
mystery. But one theory is that, when humans and wolves first met, only 
the friendliest wolves would have been tolerated and gotten close 

enough to scavenge on the human's leftovers instead of running away. 
Whereas the shyer, surlier wolves might go hungry, the friendlier ones 
would survive and pass on the genes that made them less fearful or 
aggressive toward humans.

The theory is that this continued generation after generation, until the 
wolf's descendants became masters at gauging the intentions of people 
they interact with by deciphering their gestures and social cues.

“This study really solidifies the evidence that the social genius of dogs is 
a product of domestication,” said Hare, professor of evolutionary 
anthropology at Duke.

It's this ability that makes dogs such great service animals, Hare said. “It 
is something they are really born prepared to do.”

Much like human infants, dog puppies intuitively understand that when 
a person points, they're trying to tell them something, whereas wolf 
puppies don't.

“We think it indicates a really important element of social cognition, 
which is that others are trying to help you,” Hare said.

“Dogs are born with this innate ability to understand that we're 
communicating with them and we're trying to cooperate with them,” 
Salomons said.

(Source: Duke University)

Museum of Zoology.

Last year in the journal Ecology Letters, the U-M-led team reported that 
nearly all of the 52 bird species in their study experienced both declines 
in body size and simultaneous increases in wing length over the four-
decade period.

At the time, they linked the measured body-size reductions to warmer 
temperatures at the birds' breeding grounds. Since smaller bodies are 
more efficient at dissipating heat, perhaps smaller birds gained a 
competitive advantage and were favored by natural selection. 
Alternatively, the body-size reductions could be the result of a process 
called developmental plasticity, the ability of an individual to modify its 
development in response to changing environmental conditions.

The researchers also suggested that the observed increases in wing 
length helped compensate for the smaller body size, allowing the birds to 
maintain migration by increasing flight efficiency.

But the previous study did not test to see whether the changes in body 
size and wing length were driven by climate-related shifts in migration 
timing. In the new study, they tested for that link.

For each of the 52 species, the researchers estimated temporal trends in 
morphology and changes in the timing of migration. Then they tested for 
associations between species-specific rates of phenological and 
morphological change, considering the potential effects of migratory 
distance and breeding latitude.

They found no evidence that rates of phenological change across years, 
or migratory distance and breeding latitude, are predictive of rates of 
concurrent changes in morphological traits.

“Scientifically, this is really the most interesting and novel finding,” said 

U-M evolutionary biologist and ornithologist Brian Weeks, a senior 
author of the new Journal of Animal Ecology study.

Many studies of plant and animal adaptive responses to climate 
warming have looked at either phenological or morphological changes, 
but few have been able to examine both at the same time. The depth of 
the Field Museum dataset enabled the U-M-led team to examine 
multiple responses to climate warming simultaneously and to test for 
connections between them.

“It is often assumed that morphological changes driven by climate and 
changes in the timing of migration must interact to either facilitate or 
constrain adaptive responses to climate change,” said Weeks, an 
assistant professor at the School for Environment and Sustainability. 
“But this has never to my knowledge been tested empirically at a 
significant scale, until now, due to lack of data.”

So, if increased wing length is not responsible for the earlier arrival of 
migratory birds in Chicago each spring, then what is? Previous studies 
suggest that shorter, less frequent stopovers during the northbound trek 
may be a factor.

“And there might be other adjustments that allow birds to migrate faster 
that we haven't thought about—maybe some physiological adaptation 
that might allow faster flight without causing the birds to overheat and 
lose too much water,” Zimova said.

In addition to Zimova, Weeks and Winger, the other author of the 
Journal of Animal Ecology study is David Willard of the Field Museum, 
the ornithologist and collections manager emeritus who measured all 
70,716 birds analyzed in the study. The Field Museum dataset has been a 
bonanza for bird researchers and has led to several recent publications.

(Source: Michagan University news release)

Impacts of climate warming on birds
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Millets are marvellous sources of nutrition. Traditional and rural 
societies everywhere in the country and agricultural scientists in the top 
echelons of the Indian government have long known it. But it took free 
India 70 years to notify millets as “Nutri-Cereals” --in 2018--which was 
also nationally declared as “The Year of Millets”.

According to a note prepared by the Union Agriculture Ministry, 
“Millets can help tackle health challenges such as obesity, diabetes and 
lifestyle problems as they are gluten-free, have a low glycemic index 
and are high in dietary fibre and antioxidants.”The note further states 
that “millets are nutritionally superior to wheat and rice owing to their 
higher levels of protein with a more balanced amino acid profile, crude 
fibre and minerals, such as iron, zinc, and phosphorous.”

Curative Power

A Mysuru-based scientist, Dr Khader Valli, popularly known as the 
“Millet Man of India”, explains why millets are superior to rice and 
wheat. How our body processes food is important to the absorption and 
value of food:

“Any food that takes a longer time to break down the glucose and 
fructose to be absorbed by the blood is truly healthy. While rice takes 
only 45 minutes to be absorbed by the blood, positive grains or millets 
take six hours”, says Dr Valli.

A post-doctoral fellow of Environment Science at Beaverton, Oregon, 
Dr. Valli did his PhD on steroids at the Indian Institute of Science, 
Bengaluru. But that was a long time ago. For the last 35 years, since he 
quit a lucrative job in the U.S., Dr. Valli has dedicated himself to the 
promotion of millets. He swears by their therapeutic value and 
prescribes a mix of five millets to his patients. Called the Siridhanya 
(rich grains) diet plan, it includes Kodo, Barnyard, Foxtail, Brown Top 
and Little Millets, and is reported to have cured patients suffering from a 
host of diseases, including anaemia, infertility, diabetes and cancer. Dr. 
Valli says, Barnyard millet, known as Udalu in Kannada and jhangora in 
Hindi, is his “personal favourite”.

Popular Dishes

In south India, Barnyard Millet flour is popularly used for making local 

Must-have millets
 A detailed look at nutri-cereals that offer food and nutritional security  

Finger millet can withstand cultivation at altitudes over 2000 metre above sea level, has high drought tolerance, and high level of micronutrients 

(Photo: Michael Major/Crop Trust)
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foods like idli and dosa. In the north, especially in Uttarakhand, it is 
mixed with milk and sugar/jaggery to make a sweet dish, madira ki 
kheer and with buttermilk known as paleu. Mixed millets khichdi is also 
popular in many parts of India while millet cookies, puffs, flakes and 
laddus are fancied items at high-end organic food stores all over the 
country. Research studies confirm the high nutrition of millets in general 
and Barnyard Millet in particular.

A 2019 research paper by V. G. Ranganathan and others of the Tamil 
Nadu Agriculture University, Madurai, titled “Barnyard Millet for Food 
and Nutritional Security: Current Status and Future Research”, 
published in Frontiers in Genetic Nutrigenomics, June 23, 2020, says: 
“The nutritive value of Barnyard Millet is superior to that of other major 
and minor millets. It is a rich source of calcium, protein, magnesium, fat, 
vitamins, and some essential amino acids.”

According to the paper, the average carbohydrate content of Barnyard 
Millet varies between 51.5 and 62.9/100 grams, which is lower than that 
of other millets; its fibre, ranging between 8.1% and 16.3%, is higher 
than in any other cereal and the protein content, between 11.2% and 
12.7%, is reasonably higher than in other millets and cereals. “The high 
ratio of carbohydrates to crude fibre ensures the slower release of sugar 
in the blood, aiding in maintaining blood sugar levels.”

Recognising their nutritional value, the agriculture ministry 
recommended the inclusion of millets in the Public Distribution System 
(PDS) for improving nutritional support, but the idea has not caught on. 
Only Karnataka, Odisha and Uttarakhand have introduced millets in 
PDS, the main problems being the low shelf life of millets and poor 
storage facilities. For the same reasons, millets have not been included in 
mid-day meal schemes, among the most important places for the 
implementation of the government's plan for millets.

Food as Status Symbol

While the government is still struggling against bottlenecks, private 
businesses are retailing millets successfully. Not just whole millets and 
millet flour, but also ready-to-eat items made out of them, are in high 
demand at upmarket food stores, which many find “unusual”. “Initially, 
I was surprised to find foreigners and high-profile Indians asking for 
items made out of such desi things as ragi and jhangora that I thought 
were rather crude,” says saleswoman Meenakshi at one such store. “But 
now I know better,” she adds. Experts understand why she thought 
poorly of millets.

According to Senior Scientist at the Indian Council of Agriculture 
Research (ICAR)--Indian Agriculture Research Institute, Delhi, Dr. R S 
Bana, the young population of traditional and tribal societies have an 
“inferiority complex” about millets, and need to be educated about their 
nutritional value. They perceive rice and wheat as superior foods, he 
says, an observation that is endorsed by researchers. However, the scene 
has changed over the last decade.

Coarse Vs Refined

Lifestyle diseases like diabetes, hypertension, and cancer, sourced to the 
preference for chemically processed and fast foods over the whole and 
coarse ones, have made the wealthy review their dietary choices. 
Refined and polished foods are being blacklisted by them and crude 
foods with good roughage are the order of the day.

Dr. Bana agrees that there is a sizeable section of the rich and educated 
that is lately quite sensitive to the value of millets. It is they who offer the 
best hope of promoting millets. “Once they adopt these cereals as a 

Must-have millets

staple diet, the approach of the poor people would also change.” As of 
now, Dr. Bana says, poor people are eating these nutritious foods “by 
default”.

POSHAN Atlas

A document,“The Current Position of Millets”, prepared by the Union 
Agriculture Ministry, talks about ways to promote the consumption and 
production of millets. Interestingly, it refers to a millet recipe book in 
regional languages published by The Indian Institute of Millets Research 
(IIMR).

As if to underline the importance of millets in the Prime Minister's 
Overarching Scheme for Holistic Nutrition (POSHAN), a “POSHAN 
Atlas” is being prepared under the guidance of the Principal Scientific 
Advisor; the atlas has information on state-specific recipes that account 
for cultural food preferences and palates. The Food Safety and Standards 
Authority of India (FSSAI) has designed and is running the “Eat Right 
India Initiative”, which, the ministry paper says, could be an avenue for 
pushing for a wider use of millets.

The flip-flop over millets—from being known as the poor man's food to 
being projected as a health food—also makes one wonder about the 
origin and composition of millets. According to a research paper by P. 
Ashoka and others, (published in November, 2020 in The International 
Journal of Current Microbiology and Applied Sciences), millets 
originated in and around India, and have been the staple diet and health 
guardians of traditional societies for centuries. Belonging to the 
Poaceae/Graminae family, they are small-seeded grasses, yielding two 
major millets (Sorghum and bajra) and six minor millets (Finger, Foxtail, 
Little, Proso, Kodo, and Barnyard millets). Recently, a few minor millets 
have been added to this group, like Fonio, Quinoa and Brown Top millet.

“Each of the millets”, the paper notes, “is three to five times nutritionally 
superior to the widely promoted rice and wheat in terms of proteins, 
minerals (calcium and iron), and vitamins and fibre.” Millets, it adds, 
“are an ideal food for all the people, irrespective of age, and especially 
beneficial for children, pregnant and lactating women who are prone to 
anaemia.”

Local to Global

Today, India is the number one producer and consumer of millets in the 
world with Rajasthan as the top producer of millets in the country 
followed by Karnataka.The most interesting part of the millet graph is 
that in March this year, the United Nations declared 2023 as “The 
International Year of Millets”. The resolution in the U.N. General 
Assembly was proposed by India, and the Union Agriculture Ministry is 
already busy planning its campaign.

With so much energy being injected into the campaign, it would be no 
surprise if millets, described as “the first crops” in a government book, 
“The Story of Millets”, turn out to be “the future crops”-- not just in India 
but across the globe.

(Republished from India Science Wire. Written by Jagpreet Luthra. 
The author is a senior journalist, based in Delhi)
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Many wild plant species, such as wild fruit, leaf, flower and wild tubers, 
etcetera are used by rural and tribal populations significantly 
contributing to their livelihood and nutrition security. Did you know the 
wild crop species used by different tribal people in Koraput, Odisha has 
nutritional value and health benefits?

“The wild crops are important biodiversity components available from 
natural habitat, which are neither cultivated nor domesticated. These 
plants are collected from the forest, for food and medicine by tribal 
people who developed various processing methods according to their 
needs,” says Dr. Debabrata Panda, an Assistant Professor in the Dept. of 
Biodiversity and Conservation of Natural Resources at the Central 
University of Odisha, Koraput.

Dr. Panda did his research on Agro-biodiversity, Underutilized Plant 
Species, and Wild Crops. He has made significant contributions in the 
field of collection, evaluation, and characterization of indigenous rice, 
millet, and other wild crop species found in Koraput.

“There are 122 wild edible plants used by 20 tribal villages in Koraput 
belonging to seven tribal groups, namely - Paroja, Bhumia, Gadaba, 
Bhatra, Saora, Gonda, and Kondha. The edible plants include wild fruit 
(39) species mostly consumed by the tribes compared to leafy 
vegetables (24), tuber (21) and flower (4),” informs Dr. Panda.

The wild edible tubers are largely collected during the winter season 
whereas the green leaves are collected in the rainy season and fruits and 
flowers are collected both in the winter and summer seasons. Notably, 
eight wild yam species are used as food by the tribes. Those are 
Dioscorea oppositifolia L., D. hamiltonii Hook.f., D. bulbifera L., D. 
pubera Blume., D. pentaphylla L., D. wallichii Hook.f., D. glabra Roxb 

Koraput's wild crops possess nutritional value
The wild crops are important biodiversity components available from natural habitat, which are neither 
cultivated nor domesticated

and D. hispida Dennst.

When a comparison between the tuber quality traits of wild and 
cultivated yams was made, it found that the percentage of proximate 
compositions of wild yam tubers ranged from 3.82-5.42% ash, 1.55-
1.90% fat, 1.45-1.60% fibre, 22.9-26.6% carbohydrate, 9.5-10.2% 
protein and 148-163 kcal gross energy compared to the cultivated (D. 
alata) species i.e. 3.16% ash, 0.91% fat, 1.40% fibre, 24.07% 
carbohydrate, 8.78% protein and 139 kcal gross energy.

Based on these findings, the wild Dioscorea species namely D. 
hamiltonii, D. pubera and D. oppositifolia have significantly higher 
amounts of nutritional and mineral content and nutritionally better than 
cultivated (D. alata) species.

The micronutrient composition analysis to know the quality and safety 
concerns about its use in the laboratory revealed that it ranged from 
60.33-89.4 mg/100 g of sodium, 1029-1248 mg /100 g of potassium 
compared to 55.06 mg /100 g of sodium and 989 mg / 100 g potassium in 
cultivated species.

The majority of the wild yam tubers were rich in some of the essential 
minerals like calcium (18.08 to 74.79 mg/100 g), iron (11.15 to 74.79 
mg/100 g), zinc (2.11 to 6.21 mg/100 g) and phosphorous (179 to 248 
mg/100 g). The level of anti-nutrients such as diosgenin, phytate and 
oxalate content in raw tuber was significantly higher in wild Dioscorea 
species compared to the cultivated species (D. alata).

However, it is also testified that the anti-nutrients were lower than the 
recommended tolerable levels proposed by WHO Expert Committee on 

Dr. Debabrata Panda along with Research Scholars at Central University of Odisha

continued on page 19
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Multisystem inflammatory syndrome in children (MIS-C), affects a few 
children who have been infected with COVID19. Several body organs, 
including the heart, lungs, kidneys, brain, skin, eyes, or gastrointestinal 
organs, become inflamed, threatening the child's life. With medical care, 
many are cured. Yet, the mechanisms by which the conduction results 
have remained a mystery until now.

The study led by Masschusetts General Hospital for Children (MGHfC) 
and Brigham and Women's Hospital,Boston,USA, has revealed the 
critical mechanism that triggers the onset of Multisystem Inflammatory 
Syndrome in children. The research, published in the prestigious Journal 
of Clinical Investigation says that the SARS-CoV-2 virus travels from 
the respiratory pathway to the gut and lurks there before entering the 
bloodstream to reach various parts of the body.

What is MIS-C?

Although it occurs only in one percent of the children and adolescents 
afflicted with SARS-CoV-2 infections, the rare condition, the 
Multisystem Inflammatory Syndrome in Children (MIS-C), is a post-
covid-19 severe complication, at times fatal.

Puzzlingly, the condition suddenly erupts post-infection when the 
patients and caregiver are ready to heave a sigh of relief. The debilitating 
illnesses occurs at times, several weeks after testing negative. However, 
the inflammation is caused by the SARS-CoV-2 virus, which somehow 
remains hidden and stealthily raises its head once again.

Researchers have found that the virus can hide and remain in the gut long 
after an initial COVID-19 infection is cleared in the respiratory tract. 
From the stomach, it spreads into the bloodstream, instigating infection 
and inflammation in various parts of the body, eventually threatening the 

Multisystem Inflammatory Syndrome in children
Researchers uncover of Multisystem Inflammatory Syndrome in childrenmechanism that triggers the onset 

child's life.

The syndrome can occur several weeks after initial infection. Initially, 
the child experiences symptoms include high fever, abdominal pain, 
vomiting, diarrhea, rashes and extreme fatigue. Once the infection 
spreads out from the gut, Child's immune response goes overdrive to 
clear the virus from various systems to which it has spread. The hyper-
inflammatory response and "cytokine storm" put the life of the young 
patient under threat.

Eighty percent of children hospitalized with MIS-C develop severe 
cardiac pathology and face a prolonged hospital stay and extensive 
recovery period. Current treatment strategies include an aggressive, 
long-term course of steroids and intravenous immunoglobulin; effective 
but not adequate.

Mystery solved

Early in the pandemic, other researchers had found that the virus 
migrates to the gut and can infect it. Thus, often the stool of the infected 
was found to contain virus particles. This means if the virus is waiting in 
the gut long after primary recovery, then the excreta must have virus 
particles.

To test this hypothesis, the researchers collected the stool samples of the 
MIS-C affected children. "We realized that 95 percent of the children 
with MIS-C had SARS-CoV-2 viral particles in their stool, but no or low 
levels of particles in their noses or throats," says Yonker, lead author of 
the paper.

The team hypothesized that SARS-CoV-2 viral particles linger in the 
gastrointestinal tract of children and then move into the bloodstream. 
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Food Additives. But these less familiar wild tubers should not be 
ignored. Rather, these tubers are the safe food sources for mass 
consumption and domestication and can be used as a good alternative 
source of food to alleviate hunger and malnutrition.

Talking to India Science Wire, Dr. Panda said the research was aimed to 
chronicle the nutritional value and health benefits of wild crop species 
used by the tribes. The data on consumption patterns and nutritional 
importance were collected through questionnaires and personal 
interviews with tribal people.

“The nutritional traits such as proximate, nutritional and anti-nutritional 
compositions as well as the physico-functional properties were carried 
out at our laboratory of the Central University of Odisha. These wild 
plants might prove useful for tribes, but are largely ignored by 
researchers, breeders and policymakers,” he added.

Food and nutritional security are key concerns of the world. The 
majority of the people in different countries, including India are 
suffering from inadequacy in nutrition and various micronutrient 

Koraput's wild crops possess nutritional value

deficiencies. With the onset of settled agriculture and modernisation, 
this knowledge is being lost at a rapid pace.

“The less familiar wild plants possess great potential as a good 
alternative source of food to alleviate hunger and malnutrition. 
Therefore, the mass consumption, commercialisation, popularisation 
and bio-prospecting of these valuable resources would be an appropriate 
approach for ensuring food and nutritional security of future 
generations,” Dr. Panda told India Science Wire.

Recommending the necessary steps to conserve these valuable resources 
at their natural habitat and validate it scientifically, Dr Panda has also 
underlined the need of conducting public awareness and community-
based programmes at all levels for the conservation of such species.

“A strategy to promote commercial production of these wild plants is 
required to boost the local economy by initiating processing, value 
addition, and creating a market to reach larger consumers,” he urges.

Republished from India Science Wire. Written by Partho Burman 

This then leads to the hyper-inflammatory immune response 
characteristic of MIS-C. The inner side of the gut is lined with a 
particular type of cells called gut epithelial cells. The epithelial gut cells 
have small spaces near the junctions where one cell meets the other. 
These gaps are the doorway for the transport of products of digestion 
such as glucose and amino acids from the gut epithelial cells lining the 
small intestine into the blood.

It was known earlier that big macro-molecule like gluten can seep 
through the small gaps between the epithelial cells into the 
bloodstream. The researchers speculated that the virus wiggles the 
same way into the bloodstream. They later found out that the patients' 
blood samples clearly showed the presence of the virus. "This is the first 
study showing viral particles in the blood of MIS-C coinciding with the 
hyper-inflammatory response," says Yonker.

What next?

Co-senior author Alessio Fasano, MD, head of MGHfC's Division of 
Pediatric Gastroenterology and Nutrition, an expert on the mechanics 
of intestinal immune responses to pathogens, came with an idea to stop 
the seepage of the virus from the guts into the bloodstream.

In 2000, Fasano and his team at the University of Maryland School of 
Medicine discovered that zonulin, a protein, regulates intestinal 
permeability by opening the tight junctions between gut epithelial cells 
in the small intestine. If one can block the zonulin, the gate will be shut 
for the virus to ooze into the bloodstream. The MIS-C syndrome can be 
averted.

Celiac disease is caused by gluten seeping into the blood from the gut. 
In the early 2000s, Fasano developed larazotide acetate to work as a 
zonulin blocker to shut the gaps between the gut epithelial cell to 
prevent gluten from transporting across. This provided a clue.

"Our hypothesis was that larazotide would reduce the hyper-
inflammatory by closing the tight junctions and preventing the large 
spike proteins of the SARS-CoV-2 virus from entering the 
bloodstream," says Fasano. The researchers measured high levels of 
SARS-CoV-2 virus in the stools and high levels of zonulin in the blood 

of children with MIS-C. This suggested that the SARS-CoV-2 was 
tunneled through the gaps between the gut cells into the blood.

The immune response in MIS-C is consistent with superantigenic 
activation of the blocking of the passage of the virus across the cell gap. 
"The large spike protein--the superantigen--basically holds onto a T-cell 
and makes it fire off a continuous immune response," says Yonker.

Clinical trials in India

The researchers hoped that zonulin blocker larazotide acetate could 
help health care providers assist children suffering from the MIS-C 
syndrome. After obtaining compassionate use permission from the 
Food and Drug Administration, USA, the research team tried larazotide 
acetate therapy on children affected with MIS-C. Preliminary data on 
the efficacy of larazotide acetate is encouraging. This has opened the 
possible use of larazotide acetate as the first oral treatment for COVID-
19 and its complications.

MIS-C cases are increasing in India, and Sir Ganga Ram Hospital, 
Delhi, has also geared up to tackle it. After a successful trial in the USA, 
the researchers are now hoping to conduct tests in India. Dr Dhiren 
Gupta, Covid Specialist and Pediatric Pulmonologist and Intensivist, 
Senior Consultant at Sir Ganga Ram Hospital, said that almost 70 
percent of these MIS-C patients require ICU bed. "Last year, we also 
had MIS-C cases, but this time the cases are much higher. At Ganga 
Ram, we have seen as many as 10 cases in 24 hours. We have 
transformed one of the acute COVID wards into an MIS-C ward," he 
said.

Gearing up

"We need to increase the testing among children," says Dr Ajay Gambir, 
Member, Delhi Medical Council. Only a handful of children and young 
below 18 are tested for COVID19. While pointing out at this stage that 
tertiary care is not the paramount need, Dr Gambir says, "We need to 
improve the primary and secondary care for children under 18 for 
COVID19; We need customized pulse oximeter for kids as the 
oximeters used for adults have a different interface.”

Multisystem Inflammatory Syndrome in children
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For the first time, researchers have confirmed the detection of a collision 
between a black hole and a neutron star. In fact, the scientists detected 
not one but two such events occurring just 10 days apart in January 
2020. The extreme events made splashes in space that sent gravitational 
waves rippling across at least 900 million light-years to reach Earth. In 
each case, the neutron star was likely swallowed whole by its black hole 
partner.

Gravitational waves are disturbances in the curvature of space-time 
created by massive objects in motion. During the five years since the 
waves were first measured, a finding that led to the 2017 Nobel Prize in 
Physics, researchers have identified more than 50 gravitational-wave 
signals from the merging of pairs of black holes and of pairs of neutron 
stars. Both black holes and neutron stars are the corpses of massive stars, 
with black holes being even more massive than neutron stars.

Now, in a new study, scientists have announced the detection of 
gravitational waves from two rare events, each involving the collision of 
a black hole and a neutron star. The gravitational waves were detected 
by the National Science Foundation's (NSF) Laser Interferometer 
Gravitational-wave Observatory (LIGO) in the United States and by the 
Virgo detector in Italy. The KAGRA detector in Japan joined the 
LIGO–Virgo network in 2020 but was not online during these 
detections.

"We suspected that these systems existed, but they had eluded us until 
now," says Ryan Magee, a postdoctoral scholar at Caltech who helped in 
analyzing the LIGO signals. "Continued observations of these binaries 
will reveal their formation channels and could one day help us 
understand how matter behaves at the extreme densities these processes 
probe."

The first merger, detected on January 5, 2020, involved a black hole 
about nine times the mass of our sun, or 9 solar masses, and a 1.9-solar-
mass neutron star. The second merger was detected on January 15 and 
involved a 6-solar-mass black hole and a 1.5-solar-mass neutron star. 
The results were published today, June 29, in The Astrophysical Journal 
Letters.

Astronomers have spent decades searching for neutron stars orbiting 
black holes in the Milky Way, our home galaxy, but have found none so 
far. "With this new discovery of neutron star–black hole mergers outside 
our galaxy, we have found the missing binary. We can finally begin to 
understand how many of these systems exist, how often they merge, and 
why we have not yet seen examples in the Milky Way," says Astrid 
Lamberts, CNRS researcher of the Virgo collaboration at Artemis and 
Lagrange laboratories, in Nice, France, and formerly a Caltech 
postdoctoral scholar.

The first of the two events, GW200105, was observed by the LIGO 
Livingston and Virgo detectors. It produced a strong signal in the LIGO 
detector but had a small signal-to-noise detection by Virgo. The other 
LIGO detector, located in Hanford, Washington, was temporarily 
offline. Given the nature of the gravitational waves, the team inferred 
that the signal was caused by a black hole colliding with a compact 
object, later identified as a neutron star. This merger took place 900 
million light-years away.

"Even though we see a strong signal in only one detector, we are certain 
that it is real and not just detector noise. It passes all our stringent quality 

checks and sticks out from all noise events we see in the third observing 
run," says Harald Pfeiffer, group leader in the Astrophysical and 
Cosmological Relativity department at the Max Planck Institute for 
Gravitational Physics in Potsdam, Germany, and formerly a 
postdoctoral scholar at Caltech.

Because the signal was strong in only one detector, the location of the 
merger on the sky remains uncertain, lying somewhere in an area that is 
34,000 times the size of a full moon.

"While the gravitational waves alone don't reveal the structure of the 
lighter object, we can infer its maximum mass. By combining this 
information with theoretical predictions of expected neutron star masses 
in such a binary system, we conclude that a neutron star is the most likely 
explanation," says Bhooshan Gadre, a postdoctoral researcher at the 
Max Planck Institute.

The second event, GW200115, was detected by both LIGO detectors 
and the Virgo detector. GW200115 comes from the merger of a black 
hole with a neutron star that took place roughly 1 billion light-years from 
Earth. Using information from all three instruments, scientists were 
better able to narrow down the part of the sky where this event occurred. 
Nevertheless, the localized area is almost 3,000 times the size of a full 
moon.

Astronomers were alerted to both events soon after they were detected in 
gravitational waves and subsequently searched the skies for associated 
flashes of light. None were found, but this is not surprising due to the 
very large distance between Earth and these mergers, which means that 
any light coming from them would be very dim and hard to detect with 
even the most powerful telescopes. Previously, in 2017, astronomers 
detected light from a collision between two neutron stars, first spotted in 
gravitational waves.

Additionally, researchers think that these neutron star–black holes 

Collision between a black hole and a neutron star
Scientists announce the detection of gravitational waves from two rare events, LIGO–Virgo–KAGRA finds elusive mergers 

Artwork of a neutron star–black hole merger.Credit: Carl Knox, 

OzGrav-Swinburne University
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mergers did not give off a light show because their black holes are big 
enough that they likely swallowed the neutron stars whole.

"These were not events where the black holes munched on the stars like 
the Cookie Monster and flung bits and pieces about. That 'flinging 
about' is what would produce light, and we don't think that happened in 
these cases," says Patrick Brady, a professor at the University of 
Wisconsin-Milwaukee and spokesperson for the LIGO Scientific 
Collaboration.

Previously, the LIGO–Virgo network found two other candidate 
neutron star–black hole mergers. One event called GW190814, detected 
on August 14, 2019, involved a collision of a 23-solar-mass black hole 
with an object of about 2.6 solar masses, which could be either the 
heaviest known neutron star or the lightest known black hole. Another 
candidate event, called GW190426, and detected on April 26, 2019, was 

thought to possibly be a neutron star–black hole merger, but researchers 
have since concluded that it was more likely the result of detector noise.

Having confidently observed two examples of gravitational waves from 
black holes merging with neutron stars, researchers now estimate that 
within 1 billion light-years of Earth roughly one such merger happens 
per month.

"The detector groups at LIGO, Virgo, and KAGRA are improving their 
detectors in preparation for the next observing run scheduled to begin in 
summer 2022," says Brady. "With the improved sensitivity, we hope to 
detect merger waves up to once per day and to better measure the 
properties of black holes and super-dense matter that makes up neutron 
stars."

Collision between a black hole and a neutron star

(Source: Caltech news release)

A new kind of visual illusion 
Developed by a visual artist and a psychology researcher, underscores the nature of visual perception

A new class of illusion, developed by a visual artist and a psychology 
researcher, underscores the highly constructive nature of visual 
perception.

The illusion, which the creators label “Scintillating Starburst,” evokes 
illusory rays that seem to shimmer or scintillate—like a starburst. 
Composed of several concentric star polygons, the images prompt 
viewers to see bright fleeting rays emanating from the center that are not 
actually there.

“The research illustrates how the brain 'connects the dots' to create a 
subjective reality in what we see, highlighting the constructive nature of 
perception,” explains Pascal Wallisch, a clinical associate professor in 
New York University's Department of Psychology and Center for Data 
Science and senior author of the , which appears in the journal i-paper
Perception.

“Studying illusions can be helpful in understanding visual processing 
because they allow us to distinguish the mere sensation of physical 
object properties from the perceptual experience,” adds first author 
Michael Karlovich, founder and CEO of Recursia Studios, a 
multidisciplinary art and fashion production company. 

The authors acknowledge that the visual effects of this illusion are 
superficially similar to a number of previously described effects of 
other, grid-based illusions. However, their Scintillating Starburst, 
unlike known visual illusions, evokes a number of newly discovered 
effects, among them that fleeting illusory lines diagonally connect the 
intersection points of the star polygons.  

To better understand how we process this class of illusion, the 
researchers ran a series of experiments with more than 100 participants, 
who viewed 162 different versions of the Scintillating Starburst, which 
varied in shape, complexity, and brightness. 

The research participants were then asked a series of questions about 
what they saw—for instance, “I do not see any bright lines, rays, or 
beams,” “I maybe see bright lines, rays, or beams, but they are barely 
noticeable,” and “I see bright lines, rays, or beams, but they are subtle 
and weak.” 

The authors found that the confluence of several factors, including 
contrast, line width, and number of vertices, matters.

“In particular, a large number of prominent intersection points leads to 
stronger and more vivid rays, as there are more cues to indicate the 
implied lines,” observes Wallisch.

Thus, this research illustrates how the brain “connects the dots” to create 
one's subjective reality, even on the perceptual level, highlighting the 
constructive nature of perception.

The “scintillating starburst” stimulus. This stimulus is made up of 
several concentric pairs of scaled star polygons. Most observers 
perceive fleeting rays, beams, or lines emanating from the center that 
appear to be brighter than the background. Courtesy of Michael 
Karlovich, Recursia LLC

(Source: New York University news release)
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Powerful people are less likely to be understanding 
when mistakes are made
Those with privilege are less aware of constraints others face and are more likely to punish subordinates

Those with power, such as the wealthy are more likely to blame others 
for having shortcomings and they are also less troubled by reports of 
inequality, according to recent research from the University of 
California San Diego's Rady School of Management.

The study published in Social Psychological, and Personality Science 
defines power as control over valuable resources. The paper finds that 
people in positions of power are more likely to adopt a “choice-
mindset,” which means that although they have more choices (the 
definition of power in many cases) they still see others with less power 
as having lots of choice, regardless of their situation. Consequently, 
high-power individuals are more likely to blame others if they perform 
poorly and they are also more likely to punish them.

“Being in a choice-mindset changes how individuals think, feel and 
behave,” said Yidan Yin, the first author of the paper and recent PhD 
graduate from the Rady School. “Compared to low-power people, high-
power people are less likely to be aware of others' constraints. As a 
result, they assign more blame when people make mistakes or have 
shortcomings. Thus, they see the current hierarchy as more justified.”

The results from the research were derived from three different studies 
the authors conducted to replicate the findings in different settings.

Research findings hold up in three robust study 
settings

The first study was conducted via a survey in which the researchers 
measured the sense of power of 363 members of the general public 
recruited through the platform Prolific. They also asked the participants 
to complete a separate survey, claiming it was unrelated, in which they 
were crowdsourcing how to resolve a human resources issue at the 
university. The survey explained that their academic department was 
weighing whether to give an administrative assistant a bonus though 
they had missed a deadline on a big project due to conflicting priorities. 
The survey participants who measured as having a greater sense of 
power overwhelming responded the administrative assistant did not 
deserve the bonus and that their excuses were without merit.

The second study was conducted with the platform Amazon Mechanical 
Turk involving 393 members of the general public who were randomly 
assigned to roles as supervisors and subordinates in completing various 
tasks. Though the assigned ranks were random, supervisors were told 
they earned the role for their proficiencies and subordinates were told 
they were designated as such because they were outperformed by 
supervisors.

The two groups had to judge the performance of an anonymous 
individual, who by design, made mistakes in completing their tasks. 
Once again, the researchers found that those with a greater sense of 
power (supervisors) were harsher, less understanding with their 
judgment and recommended punishment more than subordinates.

The third study was done in a lab with UC San Diego undergraduates 
and mirrored the second experiment. The main difference was that both 
supervisors and subordinates knew that the target person they had to 
judge had the rank of a subordinate and therefore less choices. The 
results from the first two studies held up with subjects that had more 

power assigning more blame and recommending more punishment.

“Each study was designed to build on the others,” Yidan and co-author 
Pamela K. Smith, associate professor of economics and strategic 
management at the Rady School write. “In study one, we were measuring 
power, in study two, we manipulated power and in study three, we 
created a world in which the judges knew the target person had less power 
and less choices. We wanted to see if the perceptions remained consistent 
in all three settings.  It was a combination of replication and adding these 
additional twists and turns.”

Implications for more equitable public policy and 
workplace environments

The results from the study have significant implications for public policy, 
according to the authors.

“Policymakers are in a position of power and privilege and may be less 
sensitive to the disadvantages of their constituents,” the authors write. 
“This is especially important as we come out of the pandemic when there 
are big discussions in the political domain on pulling back on 
unemployment benefits, or rent assistance. If you are in a position of 
power, you may assume people are choosing to stay home and not work 
and they can make better choices. However, you may need to think much 
more carefully about how many choices citizens have and if you are 
missing constraints they face.”

In addition, the implications are far-reaching for the workplace.

“Managers should be aware of how many more choices they have than 
their subordinates and their tendency to project their own choices onto 
others, especially when employees make mistakes.” Yin said.

Smith added, “It might require having more discussion with employees 
and being cognizant of their situation because sometimes lack of choice 
and constraints can be invisible to someone from the outside.”

(Source: University of California San Diego news release)

People in positions of power are more likely to adopt a “choice-
mindset,” which means that although they have more choices, they 
still see others with less power as having lots of choice, regardless of 
their situation. Credit: AndreyPopov/iStoc
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Circadian rhythm-based approach for cancer treatment
New insights into molecular mechanisms involved in the proliferation of cancer cells

A study by a team of researchers at the 
Government of India's Department of 
Biotechnology's Manesar-based National 
Brain Research Centre (NBRC) has helped 
gain new insights into molecular mechanisms 
involved in the proliferation of cancer cells, 
which may aid in the treatment of cancers 
based on the body clock. Among other things, 
the circadian rhythm keeps a check on the 
proliferation of cells in the body. However, 
when cells become cancerous, they break 
away from the circadian rhythm and escape 
from the circadian control system to undergo 
uncontrolled proliferation. The processes that 
promote cancerous growth can hijack the 
metabolic balance to fuel the rapidly 
proliferating cancer cells. The dysregulated 
metabolic balance in cancer cells results in the 
increased generation of a substance called 
lactate. Further, cancer cells produce large 
quantities of a protein called IL-1β that 
promotes the growth of tumors. Till now, it 
was not clear how cancer cells sustain the high 
rate of production of lactate and IL-1β in 
conjunction with the cellular circadian 

rhythm.

The researchers at NBRC have now unraveled 
the mystery. They have found that cancer cells 
modify the molecular com-ponents of cellular 
circadian rhythm to create a new regulatory 
network that produces more lactate and IL-1β. 
The network has been named as Lactate-
Inflammation-Clock (LIC).

In their first set of experiments, the research 
team used chemicals to activate/inhibit lactate 
and IL-1β in glioma cells, a type of tumor that 
occurs in the brain and spinal cord. They 
found that, when activated, lactate and IL-1β 
induce the expression of important circadian 
proteins called Clock and Bmal1. Further 
molecular experiments revealed that 
Clock/Bmal1 transcriptionally activates the 
expression of LDH-A (Lactate producing 
enzyme) and IL-1β thus confirming the 
existence of the LIC regulatory network. The 
team found that LIC controls the key 
pathways of glioma progression such as cell 
cycle, DNA damage and repair of cytoskeletal 
architecture and modification of chromatin, 

which is a complex of DNA and proteins that 
forms chromosomes within the nucleus of 
cells. In further studies, the researchers found 
that similar LIC regulatory networks were 
present in stomach and cervical cancer cells as 
well and that disruption of these networks can 
interfere with their tumor-promoting signals 
too.

Speaking to India Science Wire, leader of the 
team, Ellora Sen, said, “We noted significant 
correlation of LIC circuit with patient survival 
and anti-cancer drug sensitivity. Patients with 
stomach, cervical or brain cancers survived 
longer when they had lower levels of Clock, 
Bmal1, LDHA and IL1-β protein. We found 
that clinically approved EGFR inhibitors such 
as gefitinib and erlotinib can be utilized for 
disrupting the LIC regulatory loop in cancer 
cells”. The study has been accepted for 
publicat ion in American Society for 
Microbiology journal `Molecular and 
Cellular Biology'.

Source: India Science wire
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Tackling fungal eye infection
Researchers develop a novel peptide-based antifungal strategy for enhanced Natamycin penetration

According to the WHO, fungal keratitis is a 
leading cause of monocular blindness i.e, 
blindness in one eye, in the developing world. 
According to a recent study published in 
Lancet, the highest annual incidence per 1 
lakh people is reported in Southern Asia and 
India accounts for more than 50% of the 
fungal keratitis cases out of total microbial 
keratitis cases.

Currently, available drugs for fungal keratitis 
are less effective, especially in severe disease 
due to poor drug penetration, poor bio-
availability, and antifungal efficacy. US FDA-
approved Natamycin is employed as a primary 
line of treatment for fungal keratitis but due to 
poor ocular penetration, it requires prolonged 
and frequent dosing, causing discomfort to 
patients.

To develop a better antifungal strategy for 
fungal keratitis, an all-women team of IIT 
Delhi researchers led by Prof. Archana Chugh 
from Kusuma School of Biological Sciences 
has been working in collaboration with Dr. 
Sushmita G Shah, Ophthalmologist and 

Cornea Specialist from Dr. CM Shah 
Memorial Charitable Trust and Eye Life, 
Mumbai.  The team has successfully 
developed a novel peptide-based antifungal 
strategy for enhanced Natamycin penetration. 
The developed peptide-drug conjugate 
showed an appreciable antifungal effect in the 
lab.

“These peptides are known to have the ability 
to carry molecules with them in the cells. 
Therefore, when poorly permeable Nata-
mycin was attached to the peptide, the formed 
complex showed better antifungal effect”, 
Prof Archana Chugh said. The researchers 
found that conjugate drug penetration was 5-
fold higher than Natamycin in rabbits, thus 
enabling lowering of the dosage frequency. 
Further, 44% of mice showed complete 
resolution of fungal infection with the novel 
conjugate as compared with 13% of mice that 
were treated with Natamycin suspension only. 
The study has been recently published in the 
International Journal of Pharmaceutics.

The animal studies were carried out in 

collaboration with Dr. Shikha Yadav, Head of 
Animal Facility at the National Institute of 
Biologicals, NOIDA.  Prof Chugh further said, 
“This is a great example of “Make in India”; 
however, a few hurdles persist for us before 
this novel conjugate can enter the clinics and is 
useful to patients. With promising results 
obtained in the animal studies, we are hopeful 
that the Biotechnology/ Pharmaceutical 
industry will come forward for its clinical 
trials.”

Dr. Sushmita G Shah, Ophthalmologist & 
Cornea Specialist, Eye Life, Mumbai said, 
“Collaboration between Clinicians and 
Scientists is important to develop newer and 
better drugs, diagnostic devices, etc., which 
can improve patient care. We are very excited 
with the results obtained so far and look 
forward to initiating a clinical trial with the 
participation of the industry and other relevant 
agencies.”

Source: India Science wire
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Fatty acid accumulation in heart
A recent study provides important insights into how fatty acid uptake is regulated in cardiomyocytes

While many of the body's organs use glucose 
as their primary energy source, the heart 
derives most of its required energy from the 
oxidation of fatty acids. However, the 
accumulation of excess fatty acids in 
cardiomyocytes triggers harmful responses, 
often leading to severe cardiac diseases. A 
recent study published in Cell Reports by a 
team of researchers from India and the US, led 
by scientists at the Indian Institute of Science 
(IISc), provides important insights into how 
fatty acid uptake is regulated in cardio-
myocytes. “We identified a mechanism by 
which fatty acid transport to cardiomyocytes 
is critically regulated by a protein called 
SIRT6,” says team lead Ravi Sundaresan, 
Associate Professor in the Department of 
Microbiology and Cell Biology, IISc. The 
study shows that SIRT6 could be a potential 
therapeutic target for treating several 
metabolic diseases affecting the heart. 
Cardiomyocytes have several fatty acid 
transporters – specific proteins enhancing the 
uptake of fatty acids from the blood into the 
cells – to ensure sufficient supply. The authors 

say that this is the first study to show that 
SIRT6 regulates the genes responsible for the 
formation of these transporter proteins in 
cardiomyocytes. The team observed that 
cardiomyocytes devoid of the SIRT6 protein 
had higher levels of fatty acid transporters, 
resulting in higher uptake and accumulation 
of fatty acids. They also showed that 
increasing the level of SIRT6 in cardio-
myocytes lowered the levels of these 
transporters, thereby reducing fatty acid 
uptake and accumulation. The researchers 
carried out most of the studies in experimental 
mice models.

SIRT6 belongs to a family of proteins called 
sirtuins, which are important biological 
enzymes that require specific molecules, 
called cofactors, to function. Surprisingly, the 
researchers found that SIRT6 neither functions 
as an enzyme nor does it require any co-factor 
t o  r e g u l a t e  f a t t y  a c i d  u p t a k e  i n 
cardiomyocytes. Rather, it does so by binding 
with a specific protein involved in the 
production of fatty acid transporters.  “Fatty 
acids are very useful for the heart if properly 
utilised,” Sundaresan explains. However, the 
accumulation of more fatty acids than the heart 
can utilise in cardiomyocytes causes lipo-
toxicity – a condition in which accumulation 
of  l ipids  can eventual ly  have grave 
consequences such as inflammation and cell 
death. Notably, diabetes and obesity are 
among certain pathological conditions in 
which levels of fatty acid transporters are 
reportedly higher. Under such conditions, 
activating SIRT6 and increasing its expression 
might be a beneficial therapeutic intervention, 
the researchers suggest.

Source: India Science wire
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Genome of a salt-secreting mangrove
Researchers report a reference-grade whole genome sequence of a highly salt-tolerant true-mangrove species

Scientists at the DBT-Institute of Life 
Sciences, Bhubaneswar and SRM-DBT 
Partnership Platform for Advanced Life 
Sciences Technologies, SRM Institute of 
Science and Technology, Tamil Nadu have 
reported for the first time a reference-grade 
whole genome sequence of a highly salt-
tolerant and salt-secreting true-mangrove 
species Avicennia marina.  Avicennia marina 
is one of the most prominent mangroves 
species found in all mangrove formations in 
India. It is a salt-secreting and extraordinarily 
salt-tolerant mangrove species that grows 
optimally in 75% seawater and tolerates 
>250% seawater.It is among the rare plant 
species, which can excrete 40% of the salt 
through the salt glands in the leaves, besides 
its extraordinary capacity to exclude salt entry 
to the roots.  This study published in the recent 
issue of the Nature Communications Biology 
reports the assemblage of a 456.6 Mb of the 
estimated 462.7 Mb A. marina genome 
(98.7% genome coverage) in 31 chromosomes 
derived from 88 scaffolds and 252 contigs. 

The percentage of genomes in gaps was 
0.26%, thereby proving it to be a high-level 
assembly.The A. marina genome assembled 
in this study is nearly complete and can be 
considered as a reference-grade genome 
reported so far for any mangrove species 
globally and the first report from India”.

This study employed the latest genome 
sequencing and assembling technologies and 
identified 31,477 protein-coding genes and a 
“salinome” consisting of 3246 salinity-
responsive genes and homologs of 614 
experimentally validated salinity tolerance 

genes.The study reported identification of 614 
genes, including 159 transcription factors, 
which are homologous to the genes that were 
functionally validated for salinity tolerance in 
transgenic systems. This study assumes 
significance as agriculture productivity 
globally is affected due to abiotic stress factors 
such as limited water availability and 
salinization of soil and water. Availability of 
water is a significant challenge to crop 
production in dryland areas, accounting for 
~40 percent of the world's total land area. 
Salinity, is prevalent in ~900 million hectares 
globally (with an estimated 6.73 million ha in 
India), and it is estimated to cause an annual 
loss of 27 billion USD. The genomic resources 
generated in the study will pave the way for 
researchers to study the potential of the 
identified genes for developing drought and 
salinity tolerant varieties of important crop 
species of the coastal region that is significant 
for India with 7,500m of coastline and two 
major island systems.

Source: PIB
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Solitary Asian young male elephants
Understanding of the social behaviour of the gentle giants becomes crucial for their conservation 

As human-elephant conflicts increase with 
time and expanding human range, an effective 
understanding of the social behaviour of the 
gentle giants becomes crucial for their 
conservation and management. The Asian 
elephant is a charismatic species with a long 
history of coexistence with humans. Yet 
works on societies of wild elephants based on 
long-term observations are rare. To fill this 
gap, researchers from Jawaharlal Nehru 
Centre for Advanced Scientific Research 
(JNCASR), a Bengaluru-based autonomous 
Institute of the Department of Science and 
Technology, Government of India, studied 
how male Asian elephants associate among 
themselves. They used six years of field data 
on 83 animals from Nagarahole and Bandipur 
National Parks in Karnataka for this study. 
They identified the individual elephants using 
features of their ears, tails, and tusks.

An interesting finding of the study is that adult 
males spent greater proportions of their time 
solitarily rather than in mixed-sex or in all-
male groups. Old (over 30 years) males were 
sighted more frequently with their age-peers 

and less frequently with their younger (15–30 
years) counterparts than expected at random 
in all-male groups. These findings suggest 
that male associations among the old males 
were more intended for them to test their 
strengths against their age-peers than out of 
camaraderie. The young males also did not 
seem to `disproportionately' initiate asso-
ciations with old males unlike in African 
savannah elephants. It seemed that social 
learning from older individuals was not 
important for young Asian male elephants for 
some reason. Another interesting finding was 

that all-male groups were rarer and smaller 
than those seen with African savannah 
elephants. However, although in general male 
associations were weak, most males had a 
significant-top associate, with whom their 
association was the strongest.

In a paper published in the journal `Frontiers 
in Ecology and Environment', the researchers 
said  that  differences  in  male  social 
organization amongst Asian elephants from 
that of the related African savannah elephant 
that occupies a similar niche possibly arise 
from differences in ecology. “Studies on the 
foraging ecology of male elephants are 
required in the future to further understand the 
differences in social organization between 
species”, they noted. The study was conducted 
by P. Keerthipriya, S. Nandini and T.N.C. 
Vidya of the Evolutionary and Organismal 
Biology Unit at Jawaharlal Nehru Centre for 
Advanced Scientific Research.

Source: India Science wire
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Multi-drug resistance
New study promises to help decipher this and several other similar mysteries.

Multi-drug resistance is increasingly 
becoming a major public health issue. 
Scientists across the world have been working 
on finding ways to deal with the problem. A 
major issue has been that while some bacteria 
evolve multi-drug resistance some others 
don't. The reason for this is yet to be found out. 
A new study at the Population Biology 
Laboratory at Indian Institutes of Science 
Education and Research (IISER) - Pune 
promises to help decipher this and several 
other similar mysteries. The scientists at 
IISER, Yashraj Chavhan, Sarthak Malusare, 
and Sutirth Dey conducted their study on E 
Coli bacteria. They grew samples of the 
bacteria with varying population sizes across 
different environments and then subjected 
them to whole-genome, whole-population 
sequencing analysis. They found that samples 
with a small population size acquired a certain 
set of mutations which allow them to survive 
in a certain environment but not in others. 
Samples with large populations also 
developed these mutations. However, they 

further developed some certain compensatory 
mutations that together helped them to 
survive in multiple environments. It was clear 
that population size determined the kind of 
mutations available to the bacteria, which in 
turn, leads to the type of fitness they acquire.

The group studied about 480 generations of E. 
coli in four types of steady environments 
consisting of different carbon sources, 
namely, galactose, thymidine, maltose and 
sorbitol, and one fluctuating environment in 

w h i c h  t h e  c a r b o n  s o u r c e  c h a n g e d 
unpredictably amongst the four sources. The 
study assumes importance as so far it was 
understood that the ability of a bacteria to 
develop multi-drug resistance was based on 
what was termed as `fitness cost': when 
bacteria become fit in one environment, they 
either lose fitness or fail to increase fitness in 
other environments. The new study has 
clarified this by showing that when the 
environment is fluctuating, large populations 
can bypass this effect. However, the research 
work only shows that large population size can 
help in fluctuating environments. It is not yet 
clear as to what is the cut-off size. It will vary 
from one species to another. It would be 
interesting to figure them out for different 
kinds of organisms. The scientists have 
published a paper in the journal `Ecology 
Letters'.

Source: India Science wire

A tusked male Asian elephant in Bandipur 
National Park, Karnataka (Photo: Creative 
Commons)
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E-Coli bacterial responses to chemical signals
Scientists have now found the condition that is most suitable for getting the best chemotactic performance

E. coli bacteria show chemotaxis in response 
to different chemicals present in human 
gastrointestinal tract.  Scientists have now 
found the condition that is most suitable for 
getting the best chemotactic performance. The 
new finding will help track behavior of E. Coli 
bacteria in response to chemical signals. E. 
coli uses its run-and-tumble motion to migrate 
towards the region with more nutrients. The 
nutrient molecules bind to the chemo-
receptors present on the cell membrane, and 
this input signal is processed by the sensing 
module of the signaling network, finally 
modulating the run-and-tumble motion of the 
cell. The adaptation module of the signaling 
network ensures that the intracellular 
variables do not deviate too far from their 
average values.  One important aspect of 
signaling network of chemotaxis is the 
cooperativity or clustering tendency of the 
chemo-receptors, which helps amplifying the 
input signal, and as a result, E. coli can 
respond to even very weak concentration 
gradient. Thus receptor clustering was known 

to increase the sensitivity of the cell. 
However, some recent experiments have 
shown that receptor clustering also causes 
fluctuations in the signaling network 
triggering scientists to explore conditions that 
activate the best chemotactic performance. 

In a recent study, scientists from S. N. Bose 
National Centre for Basic Sciences, 
established under the Department of Science 
and Technology, Govt. of India, have 
theoretically shown that there is an optimum 
size of the receptor clusters at which the E. 
coli cell shows the best-directed motion 
guided by chemical signal received from its 
environment.  The team led by Sakuntala 
Chatterjee took the first step in understanding 
how the response can be made most efficient 
by tuning the receptor cooperativity in the 
study published in Physical Review E 
(Letters). 

To quantify performance, they measured how 
fast the cell climbs up the concentration 
gradient or how strongly the cell is able to 

localize in the nutrient-rich region. According 
to the team, good performance also means a 
strong ability of the cell to distinguish between 
nutrient-rich and nutrient-depleted regions in 
space. The team found all these measures 
reach a peak at a specific size of the receptor 
clusters.  They have shown this optimality is a 
result of a competition between sensing and 
adaptation modules of the network. According 
to the present work, as cluster size increases, 
sensing is enhanced, which improves 
chemotactic performance. But for large 
clusters, fluctuations also increase, and 
adaptation comes into play. The signalling 
network is now controlled by the adaptation 
module, and sensing plays a less significant 
role which brings down the performance. The 
study can improve understanding of 
chemotactic behavior, particularly of an 
organism forming the bulk of bacterial 
samples for experiments owing to its ability to 
replicate fast and adapt easily to change in its 
environment. 

Source: PIB
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Climate changed our body and brain sizes
The average body size of humans has fluctuated significantly over the last million years and is strongly 

linked to temperature

An interdisciplinary team of researchers, led 
by the Universities of Cambridge and 
Tübingen, has gathered measurements of 
body and brain size for over 300 fossils from 
the genus Homo found across the globe. By 
combining this data with a reconstruction of 
the world's regional climates over the last 
million years, they have pinpointed the 
specific climate experienced by each fossil 
when it was a living human. The study reveals 
that the average body size of humans has 
fluctuated significantly over the last million 
years, with larger bodies evolving in colder 
regions. Larger size is thought to act as a 
buffer against colder temperatures: less heat is 
lost from a body when its mass is large relative 
to its surface area. The results are published 
today in the journal Nature Communications.

A defining trait of the evolution of our genus is 
a trend of increasing body and brain size; 
compared to earlier species such as Homo 
habilis, we are 50% heavier and our brains are 
three times larger. But the drivers behind such 

changes remain highly debated. “Our study 
indicates that  cl imate -  part icularly 
temperature - has been the main driver of 
changes in body size for the past million 
years,” said Professor Andrea Manica, a 
researcher in the University of Cambridge's 
Department of Zoology who led the study. He 
added: “We can see from people living today 
that those in warmer climates tend to be 
smaller, and those living in colder climates 
tend to be bigger. We now know that the same 
climatic influences have been at work for the 
last million years.”

Brain size tended to be larger when Homo was 
living in habitats with less vegetation, like 
open steppes and grasslands, but also in 
ecologically more stable areas. In combination 
with archaeological data, the results suggest 
that people living in these habitats hunted large 
animals as food - a complex task that might 
have driven the evolution of larger brains. “We 
found that different factors determine brain 
size and body size – they're not under the same 
evolutionary pressures. The environment has a 
much greater influence on our body size than 
our brain size,” said Dr Manuel Will at the 
University of Tubingen, Germany, first author 
of the study. This research also suggests that 
non-environmental factors were more 
important for driving larger brains than 
climate, prime candidates being the added 
cognitive challenges of increasingly complex 
social lives, more diverse diets, and more 
sophisticated technology.

Source: Universities of Cambridge news 
release
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Aging is unstoppable
New study suggests that biological, rather than environmental factors, ultimately control longevity

We probably cannot slow the rate at which we 
get older because of biological constraints, an 
unprecedented study of lifespan statistics in 
human and non-human primates has 
confirmed. The study set out to test the 
'invariant rate of ageing' hypothesis, which 
says that a species has a relatively fixed rate of 
ageing from adulthood. An international 
collaboration of scientists from 14 different 
countries, including José Manuel Aburto from 
Oxford's Leverhulme Centre for Demo-
graphic Science, analysed age-specific birth 
and death data spanning centuries and 
continents. Led by Fernando Colchero, 
University of Southern Denmark and Susan 
Alberts, Duke University, North Carolina, the 
study was a huge endeavour requiring 
monitoring wild populations of primates over 
several decades. The study published in 
Nature Communications

Jose Manuel Aburto says, 'Our findings 
support the theory that, rather than slowing 
down death, more people are living much 
longer due to a reduction in mortality at 

younger ages. We compared birth and death 
data from humans and non-human primates 
and found this general pattern of mortality 
was the same in all of them. This suggests that 
biological, rather than environmental factors, 
ultimately control longevity. 'The statistics 
confirmed, individuals live longer as health 
and living conditions improve which leads to 
increasing longevity across an entire 
population. Nevertheless, a steep rise in death 
rates, as years advance into old age, is clear to 
see in all species.'

The team analysed data from primates, since 
they are our closest genetic relatives, and 
therefore most likely to shed light on our 
biology. The research team analysed 

information from 30 primate species, 17 in the 
wild and 13 in zoos, including gorillas, 
baboons, chimpanzees and guenons. And it 
examined birth and death records from nine 
diverse human populations in 17th to 20th 
century Europe, the Caribbean and Ukraine, 
and two hunter gatherer groups between 1900 
and 2000. All the datasets examined by the 
team revealed the same general pattern of 
mortality: A high risk of death in infancy 
which rapidly declines in the immature and 
teenage years, remains low until early 
adulthood, and then continually rises in 
advancing age. José Manuel Aburto says: 'Our 
f ind ings  conf i rm tha t ,  in  h i s tor ica l 
populations, life expectancy was low because 
many people died young. But as medical, 
social, and environmental improvements 
continued, life expectancy increased”. The 
team hopes its findings will lead to greater 
understanding of the ecology and evolution of 
a wide range of animal species worldwide, and 
their conservation.

Source: University of Oxford news release
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Mosquito love songs provide clues about immunity
A new study investigates how a mating cue called “harmonic convergence” might affect immunity in offspring

A new Cornell study of Aedes aegypti 
mosquitoes investigates how a mating cue 
called “harmonic convergence” might affect 
immunity against parasites, bacteria and 
dengue virus in offspring, which has 
important implications for trade-offs male 
mosquitoes make between investing energy 
towards immunity or investing it on traits that 
impact mating and fitness. “We decided to 
look to see if the cues that a female responds to 
might correlate with the downstream genes 
that a male passes on to offspring that could 
protect them against parasites and pathogens,” 
said Courtney Murdock, associate professor in 
the Department of Entomology in the College 
of Agriculture and Life Sciences. The study 
was published in Nature Communications 
Biology.

In their study, the researchers separated 
harmonically converging pairs and non-
converging pairs of Aedes aegypti, which 
transmit dengue, yellow fever, chikungunya 
and Zika viruses. Males and females of each 

group were housed together for up to four 
days. Though females avoid mating with non-
converging males in the wild, the males will 
harass the female into mating under these 
conditions. They tested humoral melan-
ization, a defence response where insects will 
coat a pathogen or parasite with melanin in its 
gut in order to wall it off and prevent infection. 
They did this by injecting a tiny bead into the 
mosquitoes' midsection, and then removing 
the bead and assessing whether the bead was 
uncoated, partially coated or fully coated. 
They also injected mosquitoes with 
fluorescently labelled Escherichia coli 
bacteria and tested how well they grew after 

24 hours. And they exposed the females (as 
males don't feed on blood) to dengue virus and 
looked for its presence in tissues, especially 
saliva glands, from where the virus is 
transmitted during a blood meal. Overall, 
males were less capable of melanizing beads 
and resisting bacterial infections than females. 
Additionally, male offspring from converging 
parents were significantly less able to melanize 
compared with nonconverging male offspring. 
At the same time, these males fended off 
bacterial infection better than their non-
converging peers at rates similar to females 
when they were young, but their defences 
dropped rapidly as they aged. With regard to 
dengue, females from converging parents 
showed higher immunity early in life, which 
waned and matched offspring from non-
converging parents as they aged. But overall, 
the presence of virus found in saliva was so low 
that the researchers concluded more study is 
needed.

Source: Cornell University news release
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Temperature control inside buildings
The composites can be added to building materials or 3D printed as decorative assets

In a new study, researchers at Texas A&M 
University have created novel 3D printable 
phase-change material (PCM) composites 
that can regulate ambient temperatures inside 
buildings using a simpler and cost-effective 
manufacturing process. Furthermore, these 
composites can be added to building 
materials, like paint, or 3D printed as 
decorative home accents to seamlessly 
integrate into different indoor environments. 
“The ability to integrate phase-change 
materials into building materials using a 
scalable method opens opportunities to 
produce more passive temperature regulation 
in both new builds and already existing 
structures,” said Emily Pentzer, associate 
professor in the Department of Materials 
Science and Engineering and the Department 
of Chemistry.  This study was published in the 
June issue of the journal Matter.  One of the 
materials that has gained a lot of interest for 
temperature regulation is phase-change 
materials. As the name suggests, these 
compounds change their physical state 
depending on the temperature in the 

environment. So, when phase-change 
materials store heat, they convert from solid to 
liquid upon absorbing heat and vice versa 
when they release heat. Thus, unlike HVAC 
systems that rely solely on external power to 
heat and cool, these materials are passive 
components, requiring no external electricity 
to regulate temperature. 

The traditional approach to manufacturing 
PCM building materials requires forming a 
separate shell around each PCM particle, like 
a cup to hold water, then adding these newly 
encased PCMs to building materials. 
However, finding building materials com-
patible with both the PCM and its shell has 
been a challenge. In addition, this con-

ventional method also decreases the number of 
PCM particles that can be incorporated into 
building materials. To overcome these 
challenges, past studies have shown that when 
using phase-changing paraffin wax mixed 
with liquid resin, the resin acts as both the shell 
and building material. This method locks the 
PCM particles inside their individual pockets, 
allowing them to safely undergo a phase 
change and manage thermal energy without 
leakage.

Similarly, Pentzer and her team first combined 
light-sensitive liquid resins with a phase-
changing paraffin wax powder to create a new 
3D printable ink composite, enhancing the 
production process for building materials 
containing PCMs and eliminating several 
steps,  including encapsulation.  The 
resin/PCM mixture is soft, paste-like, and 
malleable, making it ideal for 3D printing but 
not for building structures. By using a light-
sensitive resin, they cured it with an ultraviolet 
light to solidify the 3D printable paste, making 
it suitable for real-world applications. 

Source: Texas A&M University news release
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Sustainable fertilizer manufacturing
Researchers devise a new method which is more environmentally friendly and more competitive

An international research team that includes 
scientists and engineers from The University 
of Texas at Austin has devised a new method 
for making urea that is environmentally 
friendly. “Around the world we need to lower 
emissions. That's why we want to develop 
these more sustainable pathways to produce 
urea using electrocatalysis instead of this 
energy-intensive two-step process,” said 
Guihua Yu, an associate professor of materials 
science in the Cockrell School of Eng-
ineering's Walker Department of Mech-anical 
Engineering who co-lead the team that 
published a new milestone paper about the 
process in Nature Sustainability.

Today, synthetic urea is produced primarily 
via the Haber-Bosch method. It combines 
nitrogen and hydrogen to make ammonia, 
which then bonds with carbon dioxide to make 
urea. This two-step process requires heating to 
400- or 500-degrees Fahrenheit to perform the 
reaction, using huge amounts of energy and 
producing significant emissions along the 

way. Producing urea through electrocatalysis 
is an alternative process that is more 
sustainable and energy efficient. However, 
this method historically has not produced 
enough to make it viable. It created too many 
by-products and required much energy to 
break the bonds of the molecular building 
blocks to trigger the reaction. Finding the 
right elements or catalysts to create an 
efficient chemical reaction was the primary 
challenge. The UT team used nitrate, instead 
of the typical nitrogen, to bond with carbon 
dioxide. And the catalyst solution is 

composed of indium hydroxide nano-mat-
erials. This highly efficient nano-material 
electrocatalyst has “high selectivity,” Yu said, 
meaning it produces only what the researchers 
want it to produce, not a bunch of by-products. 
And it creates a higher yield of urea than 
previous attempts using electro-catalysis. “It 
takes much less energy to break the bonds of 
nitrate, compared to nitrogen, and that helps 
produce a lot higher yield of urea,” Yu said.

Yu sees this formula as applicable to large- and 
small-scale uses. Electrocatalytic devices 
could be operated by individuals and sold to 
individual farms so they could generate their 
own urea for soil. And the hope is to provide 
alternative solutions to large-scale industrial 
processes to reduce energy use, which can play 
a role in a more sustainable future as the 
population and demand for urea will surely 
grow.

(Source: The University of Texas at Austin 
news release)
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Spent catalyst can be battery-efficient
Study shows that waste catalysts from the energy industry deliver fresh catalysts and valuable metals 

We are perhaps looking at a future in which 
industrial waste will form the base for energy 
storage in batteries. Scientists have shown that 
the spent catalysts from the energy industry or 
the raw material for recycling operation that 
deliver fresh catalysts and valuable metals 
work as an efficient bifunctional oxygen 
electrocatalyst and can catalyze the core 
reactions that facilitate the operation of metal-
air batteries. It can help develop new 
strategies for effectively using industrial 
waste for energy storage in batteries.

Hydrogen energy offers a promising power 
generation route for the industry and transport 
sectors due to high energy density and clean 
output. One of the ways to produce hydrogen 
is by catalytic decomposition of methane 
using nickel catalyst embedded on alumina or 
zeolite. After several runs, the catalysts get 
spent due to carbon choking and lose their 
activity. The spent catalysts are typically 
subjected to energy-intensive processes such 
as high-temperature combustion for re-
cycling, releasing a large amount of CO  into x

the atmosphere during the process or 
chemical treatment for the reclamation of 
metal constituents. These protocols are 
neither economically viable nor enviro-
nmentally friendly, thus demanding alter-
native avenues to efficiently use the spent 
catalyst. One of the best possible routes is to 
use the retrieved spent catalyst for energy 
generation/storage applications. The compo-
sition of the given spent catalyst, Carbon 
nanotubes with Ni nanoparticles and porous 
alumina, may be ideal for direct use as 
electrocatalyst in electrochemical energy 
applications and thus, opens up a viable 
strategy for converting waste to wealth.

Dr C. Sathiskumar, Dr Neena S. John and Dr 

H.S.S. Ramakrishna Matte from the Centre for 
Nano and Soft Matter Sciences (CeNS), an 
autonomous institute under the Department of 
Science & Technology, Government of India, 
in collaboration with Hindustan Petroleum 
Corporation Ltd (HPCL) R&D Green Centre, 
Bengaluru, have demonstrated that the above-
spent catalyst works as an efficient bifun-
ctional oxygen electrocatalyst. It can catalyze 
both electrochemical oxygen evolution (OER) 
and oxygen reduction reactions (ORR), the 
core reactions that facilitate the operation of 
metal-air batteries. This research was recently 
published in the journal 'Sustainable Energy 
Fuels'. The spent catalyst shows stable current 
density for 20 hrs and 8 hrs towards OER and 
ORR. The potential difference for overall 
oxygen electrocatalyst (ΔE) reveals a superior 
bifunctional activity of the spent catalyst. 
Furthermore, the spent catalyst employed in 
Zn-air batteries displayed commendable 
charge-discharge performance up to 45 hrs 
with high reversibility.

Source: PIB
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Space-time induces neutrino oscillations
The geometry of space-time can cause neutrino oscillations through quantum effects 

Scientists have shown that the geometry of 
space-time can cause neutrinos to oscillate. 
Neutrinos are mysterious particles, produced 
copiously in nuclear reactions in the Sun, 
stars, and elsewhere. They also "oscillate"-- 
meaning that different types of neutrinos 
change into one another – as has been found in 
many experiments. Probing of oscillations of 
neutrinos and their relations with mass are 
crucial in studying the origin of the universe. 
Neutrinos interact very weakly with 
everything else – trillions of them pass 
through every human being every second 
without anyone noticing; a neutrino's spin 
always points in the opposite direction of its 
motion, and until a few years ago, neutrinos 
were believed to be massless. It is now 
generally believed that the phenomenon of 
neutrino oscillations require neutrinos to have 
tiny masses.

Professor Amitabha Lahiri of S N Bose 
National Centre for Basic Sciences (SNBN-
CBS) an autonomous institute under the 
Department of Science & Technology (DST), 

Government of India showed in a paper 
published along with Subhasish Chakrabarty, 
his student, that the geometry of space-time 
can cause neutrino oscillations through 
quantum effects even if neutrinos are 
massless. It was published in the journal 
'European Physical Journal C'.

Einstein's theory of general relativity says that 
gravitation is the manifestation of space-time 
curvature. According to the SNBNCBS team, 
neutrinos, electrons, protons and other 
particles which are in the category of fermions 

show a certain peculiarity when they move in 
presence of gravity. Space-time induces a 
quantum force in addition to gravity between 
every two fermions. This force can depend on 
the spin of the particles and causes massless 
neutrinos to appear massive when they pass 
through matter, like the Sun's corona or the 
Earth's atmosphere. Something similar 
happens for electroweak interactions, and 
together with the geometrically induced mass 
it is enough to cause oscillation of neutrinos.

Source: PIB
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Rare super luminous supernova spotted
The supernova shines with the energy borrowed from an exotic type of neutron star 

An extremely bright, hydrogen deficient, fast-
evolving supernova that shines with the 
energy borrowed from an exotic type of 
neutron star with an ultra-powerful magnetic 
field has been spotted by Indian researchers. 
Deep study of such ancient spatial objects can 
help probe the mysteries of the early universe. 
Such type of supernovae called Super-
Luminous Supernova (SLSNe) is very rare. 
This is because they are generally originated 
from very massive stars (minimum mass limit 
is more than 25 times to that of the Sun), and 
the number distribution of such massive stars 
in our galaxy or in nearby galaxies is sparse. 
Among them, SLSNe-I has been counted to 
about 150 entities spectroscopically con-
firmed so far. These ancient objects are among 
the least understood SNe because their 
underlying sources are unclear, and their 
extremely high peak luminosity is unex-
plained using the conventional SN power-

56 56 56source model involving Ni  - Co  - Fe  decay. 
SN 2020ank, which was first discovered by 
the Zwicky Transient Facility on 2020 
January 19, was studied by scientists from 
Aryabhatta Research Institute of Obser-

vational Sciences (ARIES) Nainital, an 
autonomous research institute under the 
Department of Science and Technology 
(DST) Govt. of India from February 2020 and 
then through the lockdown phase of March 
and April. The apparent look of the SN was 
very similar to other objects in the field. 
However, once the brightness was estimated, 
it turned out as a very blue object reflecting its 
brighter character.

The team observed i t  using special 
arrangements at India's recently comm-

issioned Devasthal Optical Telescope (DOT-
3.6m) along with two other Indian telescopes: 
Sampurnanand Telescope-1.04m and 
Himalayan Chandra Telescope-2.0m. They 
found that the outer layers of the onion 
structured Supernovae had been peeled off, 
and the core was shining with a borrowed 
energy source. The study led by Amit Kumar, a 
Ph.D. student working under Dr. S. B. Pandey 
published in the Monthly Notices of the Royal 
Astronomical Society, suggested a possibly 
powering source from an exotic type of 
neutron star with an ultra-powerful magnetic 
field (magnetar) with a total ejected mass of ~ 
3.6 一 7.2 times the mass of the sun. The study 
established the role of 3.6. DOT in exploring 
very rare distant SLSNe in the future. Deeper 
investigations could explore the underlying 
physical mechanisms, possible progenitors, 
and environments  host ing such rare 
explosions and their possible associations with 
other energetic explosions like Gamma-ray 
bursts (GRBs) and Fast Radio Bursts (FRBs).

Source: PIB

Earth & Planetary Sciences - Astrophysics

Heavy metals in oldest metal-poor stars
Scientists have now found a clue to this abundance in a nucleosythesis process called the i-process

The abundance of heavy metals in oldest 
metal-poor stars that are born from the ejecta 
of first stars has intrigued astronomers for long 
as already known processes of reaction of 
chemical elements by nuclear fusion within 
stars (nucleosynthesis) could not explain it. 
Scientists have now found a clue to this 
abundance in a nucleosythesis process called 
the i-process. Scientists earlier found that 
heavier elements are produced mainly by two 
processes of nucleosynthesis - slow and rapid 
neutron-capture processes called s and r 
processes respectively. The s-process ele-
ments were thought to be produced in low and 
intermediate mass stars towards a final stage 
of stellar evolution. The proposed sites of the 
r- process are exotic events such as superno-
vae and neutron star mergers. The CEMP stars 
showing enhancements of s-process and r-
process elements are known as CEMP-s and 
CEMP-r stars respectively. However, there is 
another surprising subclass of CEMP stars, 
known as CEMP-r/s stars which exhibit 

enhancement of both s- and r-process 
elements the production process of which had 
remained a puzzle.

A group of scientists lead by of Prof. Aruna 
Goswami, from the Indian Institute of 
Astrophysics (IIA) has achieved a significant 
advancement in unravelling this puzzle in a 
recent study published by in the journal, 
'Astronomy & Astrophysics (A&A). In this 
paper, they have found that an intermediate 
process which they called i-process operating 
at neutron densities intermediate between 
those for s-process and r-process is respon-
sible for the peculiar abundance pattern of 
CEMP-r/s stars. They have also put forward a 
new stellar classification criterion based on 
the abundances of barium, lanthanum and 
europium to distinguish between the CEMP-s 
and CEMP-r/s stars.

The team analyzed high quality, high 
resolution spectra of five CEMP stars 
acquired using 2-m Himalayan Chandra 

Telescope (HCT) at the Indian Astronomical 
Observatory, 1.52-m Telescope at the 
European Southern Observatory at La Silla, 
Chile, and the 8.2-m SUBARU Telescope at 
the summit of Maunakea, Hawaiʻi, operated by 
the National Astronomical Observatory of 
Japan. With the help of a large sample of 
CEMP-s and CEMP-r/s stars from the 
literature, the IIA team has critically analysed 
the different criteria used by various authors 
for CEMP-s and CEMP-r/s stars. They found 
that none of the existing classification criteria 
was efficient enough in distinguishing the 
CEMP-s and CEMP-r/s stars and hence put 
forward new criteria to fill this gap. Partha 
Pratim Goswami said “This scheme of 
classification is based on the abundance ratios 
of three very crucial neutron-capture elements 
barium, lanthanum and europium and can be 
effectively used to distinguish the CEMP-s and 
CEMP-r/s stars”.

Source: PIB
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Cosmic dawn occurred 250 to 350 million years after Big Bang
Analysing images from the Hubble and Spitzer Space Telescopes, researchers calculated the age of galaxies

A study published in the Monthly Notices of 
the Royal Astronomical Society, suggests that 
the NASA James Webb Space Telescope 
(JWST), scheduled to launch in November, 
will be sensitive enough to observe the birth of 
galaxies directly. Analysing images from the 
Hubble and Spitzer Space Telescopes, the 
researchers calculated the age of these 
galaxies as ranging from 200 to 300 million 
years, allowing an estimate of when their stars 
first formed. The UK-led research team 
examined six of the most distant galaxies 
currently known, whose light has taken most 
of the universe's lifetime to reach us. They 
found that the distance of these galaxies away 
from Earth corresponded to a “look back” 
time of more than 13 billion years ago, when 
the universe was only 550 million years old.

Lead author Dr Nicolas Laporte (University 
of Cambridge), who started the project while 
at UCL, said: “Theorists speculate that the 
universe was a dark place for the first few 
hundred million years, before the first stars 
and galaxies formed. “Witnessing the moment 

when the universe was first bathed in starlight 
is a major quest in astronomy. “Our 
observations indicate that cosmic dawn 
occurred between 250 and 350 million years 
after the beginning of the universe, and, at the 
time of their formation, galaxies such as the 
ones we studied would have been sufficiently 
luminous to be seen with the James Webb 
Space Telescope.” The researchers analysed 
starlight from the galaxies as recorded by the 
Hubble and Spitzer Space Telescopes, 
examining a marker in their  energy 
distribution indicative of the presence of 

atomic hydrogen in their stellar atmospheres. 
This provides an estimate of the age of the stars 
they contain.

This hydrogen signature increases in strength 
as the stellar population ages but diminishes 
when the galaxy is older than a billion years. 
The age-dependence arises because the more 
massive stars that contribute to this signal burn 
their nuclear fuel more rapidly and therefore 
die first. Co-author Dr Romain Meyer (UCL 
Physics & Astronomy and the Max Planck 
Institute for Astronomy in Heidelberg, 
Germany) said: “This age indicator is used to 
date stars in our own neighbourhood in the 
Milky Way, but it can also be used to date 
extremely remote galaxies, seen at a very early 
period of the universe. “We now eagerly await 
the launch of the James Webb Space 
Telescope, which we believe has the capability 
to directly witness cosmic dawn.

Source: University College London news 
release
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Black carbon and premature mortality
Unchecked emission of black carbon into the environment could have a significant adverse effect on human 

health 

A new study has found that unchecked 
emission of black carbon into the environment 
could have a significant adverse effect on 
human health and even lead to premature 
mortality. The Indo-Gangetic plain is exposed 
to significant emissions of black carbon (BC). 
However, most of the pollution-based 
epidemiological studies essentially relate 
exposure to particulate mass concentration 
(PM 10 / PM 2.5) that invariably treat all 
particulates with equal toxicity, without 
distinguishing individuals by their source or 
composition, though they may have different 
health consequences. Importantly, the health 
effects in terms of mortality due to black 
carbon aerosol exposure have never been 
evaluated in India.

A team of researchers from the Government of 
India's Department of Science & Technology-
Mahamana Centre of Excellence in Climate 

Change Research (DST-MCECCR) at the 
Varanasi-based Banaras Hindu University has 
filled the gap. They explored the individual as 
well as the cumulative impact of Black 
Carbon aerosol; fine (PM 2.5) and coarse (PM 
10) particulates; and trace gases (Sulphur 
dioxide, Nitrogen dioxide, and ozone) on 
premature mortality in Varanasi. The town, 
which is a typical urban pollution hotspot in 
the central Indo-Gangetic Plain, experiences 
very high aerosol loading and trace gas 
concentrations throughout the year due to the 
prevalence of a subsidence zone and observed 
decadal increasing trends both in Aerosol 
Optical Depth and Black Carbon aerosols.

The Scientists, supported by the Climate 
Change programme of the Department of 
Science and Technology, studied the daily all-
cause mortality and ambient air quality from 
2009 to 2016 and found a significant impact of 

Black Carbon aerosols, Nitrogen dioxide and 
PM2.5 exposure on mortality. The inclusion of 
co-pollutants (Nitrogen dioxide and PM 2.5) in 
the multi-pollutant model increased the 
individual mortality risks for Black Carbon 
aerosols. The effect of pollutants was more 
prominent for males, age group 5 to 44, and in 
winter. They found that the adverse effect of air 
pollutants was not limited to the current day of 
exposure but can extend as long as up to five 
days due to the lag effect. They further showed 
that mortality rose linearly with an increase in 
air pollutants level. Professor and Coordinator 
of MCECCR, Dr.R.K. Mall led the study. The 
team included Nidhi Singh, Alaa Mhawish, 
Tirthankar Banerjee, Santu Ghosh, R. S. 
Singh. They have published a report on their 
work in journal “Atmospheric Environment”.

Source: India Science wire
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Cloud bursts and forest fires
Study finds connection between the formation of the tiny particles, leading to the formation of clouds and 

forest fires

Are cloud bursts that are increasingly 
affecting life in the Himalayan foothills linked 
to the forest fires? A recent study has found a 
connection between the formation of the tiny 
particles, the size of a cloud droplet on which 
water vapor condenses leading to the 
formation of clouds and forest fires.  The 
quantity of such particles called the cloud 
condensation nuclei (CCNs) were found to 
have peaks associated with forest fire events. 
Scientists from Hemvati Nandan Bahuguna 
(HNB) Garhwal University and IIT Kanpur 
jointly measured the activation of cloud 
condensation nuclei and studied its impact on 
high altitude cloud formation and complexity 
of local weather phenomenon under the 
influence of different weather condition in the 
ecologically sensitive regions of Central 
Himalayas for the first time.

Cloud condensation nuclei (CCN), which can 
activate and grow into fog or cloud droplets in 

the presence of supersaturation (SS) was 
measured by a droplet measurement 
technology's (DMT) CCN Counter in the 
pristine Himalayan region at Himalayan 
Clouds Observatory (HCO), Swami Ram 
Tirtha (SRT) Campus of Hemvati Nandan 
Bahuguna (HNB) Garhwal University, 
Badshahithaul, Tehri Garhwal, Uttarakhand, 
India. This observation was carried out under 
a Climate Change Programme Division, 
Department of Science & Technology (DST) 
funded project in collaboration with Hemvati 
Nandan  Bahuguna  (HNB)  Garhwa l 
University and IIT Kanpur, where the 
variation of CCN was reported on diurnal, 
seasonal, and monthly scale.

This first-time study published in the 
'Atmospheric Environment' journal showed 
that the highest concentration of CCN was 
found to be associated with excessive fire 
forest activities of the Indian subcontinent. 

There were other peaks also associated with a 
variety of events, such as long-range 
transportation and local residential emission. 
The study led by Alok Sagar Gautam from 
H N B  G a r h w a l  U n i v e r s i t y  S r i n a g a r 
Uttarakhand and co-authored by S N Tripathi 
from Indian Institute of Technology, Kanpur, 
and Abhishek Joshi, Karan Singh, Sanjeev 
Kumar, R C Ramola from HNB Garhwal 
University Srinagar Uttarakhand can help 
improve the understanding of the complex 
mechanism of cloud burst, weather prediction 
and climate change condition over this region 
of Himalayas. This research will be helpful in 
source allocation of pollutants reaching the 
high-altitude regions of Garhwal Himalaya. 
Also, it will provide the better understanding 
for the cloud formation mechanism and 
weather extremities over this region.

Source: PIB
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Rise of the diatoms- tiny phytoplankton
May have become important much earlier in the development of Earth's Ocean ecosystems and carbon 

cycle than previously thought

Diatoms - tiny phytoplankton that are 
responsible for a fifth of all energy converted 
into matter by plants - may have become 
important much earlier in the development of 
Earth's Ocean ecosystems and carbon cycle 
than previously thought, according to a new 
Yale study.

In fact, much of what scientists knew about the 
rise of diatoms might be inaccurate. “Our 
results are critical for understanding every-
thing from the rise of whales to the carbon 
cycle,” said senior author Pincelli Hull, an 
assistant professor in the Department of Earth 
and Planetary Sciences.  Sophie Westacott, a 
doctoral student at Yale, is lead author of the 
s tudy,  which appears  in the journal 
Proceedings of the National Academy of 
Sciences. 

Diatoms were thought to have grown 
progressively more abundant from the start of 
the Cenozoic Era, 66 million years ago, until 
today, Westacott said. The prevailing view 

was that the rise of diatoms was particularly 
rapid in the past 20 million years — which 
coincided with a surge in the diversity of 
baleen whales and the abundance of terrestrial 
grasses. “One hypothesis was that the 
increased dominance of diatoms led to the rise 
in baleen whales,” Westacott said. “Another 
hypothesis was that since grasses contain a 
good deal of small silica particles, and 
diatoms make their tiny shells out of silica, 
then perhaps grasses also contributed to the 
abundance of diatoms by putting more 
bioavailable silica into the ocean.” The 
increase in diatoms also has been linked to the 

decline in atmospheric CO concentrations 2 

over the past 40 million years, sea level 
change, and the restructuring of ocean 
ecosystems. These theories were based on 
evidence of diatoms in the fossil record. But 
according to the new Yale study, diatoms may 
have been abundant much earlier — they just 
weren't being preserved.

The Yale researchers used numerical models to 
predict what happens to diatoms when they are 
buried beneath sediment that drops down onto 
the seafloor. Data for the model included 
estimates of sea water temperatures near the 
seafloor and sedimentation rates for the past 66 
million years. The findings suggest that diatom 
proliferation is not tied to either grassland 
development or whale evolution, but rather 
that all three were driven by a gradually 
cooling climate. This has important impli-
cations for understanding ocean eco-systems 
and the global carbon cycle over the last 66 
million years, the researchers said.

Source: Yale University news release
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Active flooding of Cold desert Ladakh due to post-glacial warming
It implies that in the scenario of global warming, when the higher Himalaya regions are expected to respond 

dramatically

A team of students and scientists lead by the 
Wadia Institute of Himalayan Geology at 
Dehradun, an autonomous institute of the 
Department of Science & Technology, 
Government of India, travelled through the 
tough terrains of Zanskar and Indus drained 
Himalaya and looked minutely into 
geological signatures of past floods in Ladakh 
region that date between 15-3 thousand years 
before present. This study was recently 
published online in the Geological Society of 
America Bulletin. Flood leaves a stack of fine 
sand and silts at places along its channel where 
the flood energy drastically reduces, for 
example, wider segments of river valleys, 
confluences, behind rock embayments which 
is called as Slack Water Deposits (SWDs). 
The SWDs were located at several locations 
along the Zanskar and Indus rivers, counted 
vertically for the number of floods, and were 
dated using technology called Optically 
Stimulated Luminescence (OSL) and 
Accelerator Mass Spectrometry of 14C. The 
flood deposits were also analysed for their 

source. This analysis showed that the cold 
desert once experienced a large flood that rose 
to more than 30 m above the present-day river 
level. The active flood plains nearer to river 
were also utilized by Humans, possibly as 
camping sites and cooking as indicated by 
presence of hearths at several locations and 
levels of flood deposits.

The chronology of the flood deposits pointed 
towards three phases of increased flooding 
occurred in Ladakh after the period called 
Last Glacial Maximum (14–11, 10–8, and 7–4 
(1000 years) or ka). These were times when 
due to warming, the Indian summer monsoon 

was active in Ladakh as well. The results also 
s u g g e s t  t h a t  L a d a k h  f l o o d s  a r e 
chronologically out-of-phase with those 
occurring in North-Eastern Himalayas and 
mainland China during the past 15 thousand 
years .  This  implies  that  the modern 
relationship between the ISM and EASM goes 
deep into more than 14 thousand years. 
Further, the rocks of Higher Himalayan 
Crystalline and Tethyan sequences equally act 
as hotspots of erosion in the regions during the 
flood phases. The preliminary study of hearths 
suggested that there was an inbound migration 
of people along the mountain corridors of 
Ladakh after the Last Glacial Maximum when 
temperatures were relatively warmer, and 
hydrology of the region was supporting. 
According to the WIHG team, a detailed 
genomic and isotopic-based study of these 
anthropogenic relics may further help 
understand the geographical antiquity of 
migrating humans and the kind of food and 
vegetation they were living on.

Source: PIB
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Climatic warming and glacier shrinkage
New study projects river runoff, glacier melt and seasonality of flow in rivers projected to increase in future

Snow and glaciers are melting rapidly in the 
Himalayan range due to climate change, 
altering water supplies in the rivers like Indus, 
Ganga and Brahmaputra in the Himalaya-
Karakoram (HK) ranges. The HK region in 
South Asia, often called the water tower of 
Asia or the Third Pole is one of the most 
heavily glacierized mountain regions on 
Earth. Understanding the response of HK 
rivers to climate change is crucial for almost 1 
billion people who partly depend on these 
water resources. Total river runoff, glacier 
melt, and seasonality of flow in these rivers are 
projected to increase until the 2050s, with 
some exceptions and large uncertainties, 
according to a study “Glacio-hydrology of the 
Himalaya-Karakoram” published in the 
journal 'Science'

The research led by Dr Mohd. Farooq Azam, 
assistant professor at the Indian Institute of 
Technology Indore gathered the results from 
more than 250 scholarly research papers to 
arrive at a more accurate understanding 
—something approaching a consensus— of 

the links between climatic warming, 
precipitation change and glacier shrinkage. 
The study shows that glacier and snow melt 
are important components of HK rivers with 
greater hydrological importance for the Indus 
than Ganga and Brahmaputra basins.

 “The Himalayan River basins cover an area of 
22.75 million km  and have the largest irrigated 

2area of 577,000 km , and the world's largest 
installed hydropower capacity of 26,432 MW. 
The melting glaciers fulfils the water 
requirements of more than a billion people of 
the region who will be affected when much of 

the glacier ice mass melts throughout this 
century and gradually stops supplying the 
required amount of water,” said Dr Azam. He 
added “region-wide, the total impact on each 
year's water supply varies. Glacier meltwater, 
and climate change impacts on glaciers, are 
more crucial for the Indus basin in comparison 
to the Ganga and Brahmaputra basins which 
are predominantly fed by monsoon rains and 
are affected mainly due to the changing rainfall 
patterns.” The authors recommend a tiered 
approach to address the identified gaps: Tier-1 
includes an expanded observation network that 
places fully automatic weather stations on 
selected glaciers. They also suggest devel-
oping comparison projects to examine glacier 
area and volumes, glacier dynamics, 
permafrost thaw, and snow and ice subli-
mation. Meanwhile, Tier-2 recommendations 
implement the knowledge of these studies in 
detailed models of glacier hydrology to reduce 
the uncertainty in projections of future change.

Source; PIB
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Preventing or reversing Alzheimer's disease
In lab tests researchers have created a metal-based molecule that inhibits the build-up of a peptide associated 

with Alzheimer's disease
A peptide is a fragment of a protein, and one of 
the key hallmarks of Alzheimer's disease is the 
build-up of a specific peptide known as 
amyloid-β. Some metal-based molecules have 
been previously designed to prevent amyloid-
β from building up. However, these are often 
toxic to cells, or are unable to cross the blood-
brain barrier (BBB) – a semi-permeable 
protective barrier that carefully regulates the 
passage of substances that enter and exit the 
brain. Now, a team from the Departments of 
Chemistry and Bioengineering at Imperial 
College London have designed a metal-based 
molecule that is highly effective at preventing 
the build-up of amyloid-β in lab-based 
studies. They also showed that the molecule is 
non-toxic to human brain-like cells, and that it 
can cross the blood-brain barrier in mice with 
the help of a technique using microbubbles 
and focused ultrasound. The results are 
reported in the journal Chemical Science.

First author Tiffany Chan, from the Depart-
ments of Chemistry and Bioengineering at 
Imperial, said: “Very few metal-based 

molecules have been investigated as potential 
inhibitors of amyloid-β build-up because of 
toxicity issues and difficulty crossing the 
blood brain barrier. "The molecule we have 
designed is able to interfere with amyloid-β 
and seems non-toxic, and it can be delivered 
across the blood brain barrier using 
ultrasound, which means you don't need an 
invasive procedure.” The molecule is centred 
around the metal cobalt, surrounded by 
organic molecules that form a complex, which 
binds to amyloid-β peptides, preventing them 
from binding to each other and building up. 

The molecule also incorporates chemical 
groups that prevent it from being taken up into 
human nerve cells, reducing its toxicity.

To demonstrate the molecule could cross the 
BBB, the team used a technique that involves 
injecting the molecule alongside micro-
bubbles into the veins of mice. When 
ultrasound is directed at the brain, the micro-
bubbles rapidly move back and forth, opening 
the BBB and allowing the molecule to enter 
the brain in a non-invasive and targeted 
manner. The team were able to focus the 
ultrasound on the hippocampal region of the 
brain, which is often strongly impacted by the 
build-up of amyloid-β in the early stages of 
Alzheimer's disease. They were also able to 
show how specific the ultrasound targeting can 
be by delivering the molecule only to the left 
hippocampus. The research is published in the 
journal Chemical Science.

Source: imperial College London news release
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Economic hydrogen extraction from water
Researchers demonstrate how a magnetised catalyst can speed up hydrogen production while bringing down 

the energy cost

In a recent study, the researchers from the 
Indian Institute of Technology Bombay (IIT 
Bombay) have used a new catalyst for 
extracting hydrogen from water. Researchers 
have demonstrated how a magnetised catalyst 
can speed up hydrogen production while 
bringing down the energy cost. They showed 
that their chosen catalyst had increased the 
speed of producing hydrogen and reduced the 
energy required to do so, compared to 
previous studies.

To extract hydrogen from water, researchers 
used electrolysis of water. Earlier studies have 
shown that metals like Platinum, Rhodium, 
and Iridium speed up electrolysis. “Although 
these metals work well, industrial systems 
don't prefer them because they are expensive,” 
says Prof Chandramouli Subramaniam of IIT 
Bombay and an author of the study. The study 
has used a compound consisting of cobalt and 
oxygen to achieve the same goal at a much 
lower cost. 

To achieve the increased energy efficiency, the 

researchers turned to less costly metal cobalt, 
already known for speeding up electrolysis. 
They decorated carbon nano-florets, nano-
carbon structures arranged like a marigold 
flower with cobalt oxide particles and placed 
these nanoflorets in the water. An electric field 
applied through the cobalt oxide to water 
molecules results in the electrolysis of water. 
Although cobalt oxide is a well-known 
electrochemical catalyst, it requires a high 
amount of energy and produces hydrogen at a 
low speed. To increase the speed of 
electrolysis, the researchers did not rely on the 
electric field alone. Magnetic fields, which 

are related to electric fields, can play a crucial 
role in these reactions. The researchers showed 
that if they introduced a small fridge magnet 
near their setup, the reaction speed increased 
about three times. Even after removing the 
external magnet, the reaction still took place 
about three times faster than in the absence of 
the magnetic field. It is easy to integrate 
accessible house-magnets into the existing 
designs at a low cost. “We can directly adopt 
the modified setup in existing electrolysers 
without any change in design or mode of 
operation of the electrolysers,” says Ranadeb 
Ball, another author of the study. “The 
intermittent use of an external magnetic field 
provides a new direction for achieving energy-
efficient hydrogen generation. Other catalysts 
can also be explored for this purpose,” says 
Prof. Subramaniam. The research was 
published in the journal ACS Sustainable 
Chemistry & Engineering.

Source: India Science wire
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Artificial leaf from semiconducting polymers
Researchers present a promising way towards economical and scalable solar fuel production

EPFL scientists are generating oxygen from 
sunlight, water and semiconducting polymers. 
They present a promising way towards 
economica l  and  sca lab le  so lar  fue l 
production. Natural photosynthesis evolved 
to covert water and sunlight into oxygen (O ) 2

and stored chemical energy. In plants this 
process is not very efficient, however the 
possibility to convert sunlight into chemical 
fuel in an economical and globally scalable 
manner is a very attractive method for 
reducing our dependence on fossil fuels. As 
such, scientists have been searching for routes 
toward efficient and inexpensive mimics of 
natural photosynthesis for decades. It turns 
out that the O  production step is quite tricky 2

and remains a major challenge toward 
artificial photosynthesis.

Now, in a recent report published in Nature 
Catalysis, Prof. Kevin Sivula and his co-
workers in the Laboratory for Molecular 
Engineering of Optoelectronic Nanomaterials 
(LIMNO) at EPFL describe a mixture of 
semiconducting polymers, commonly known 

as plastic electronics that demonstrates highly 
efficient solar-driven water oxidation (H O → 2

O ). Compared to previously reported 2

systems, which employ inorganic materials 
such as metal oxides or silicon and have not 
met the performance and cost requirements 
for industrialization, the polymeric materials 
reported in this new work have molecularly 
tunable properties, and are solution-
processable at low temperature, allowing 
large scale device fabrication at low manu-
facturing cost.

The EPFL team's breakthrough was realized 
by tuning the properties of the polymers to 
match the requirements of the water oxidation 
reaction and by assembling them into what is 

called “a bulk heterojunction” (BHJ) blend 
that further improves the efficiency of the 
solar-driven catalytic reaction. By also 
optimizing the conduction of the electronic 
charges in the device by using carefully 
engineered interfaces, they realized the first 
demonstration of a water oxidizing “photo-
anode” based on a BHJ polymer blend that 
exhibits a benchmark performance to date - 
performing two orders of magnitude better 
than previous organic-based devices. 
Moreover, the team identified key factors that 
influence the robust performance of O  2

production, which will help define paths 
forward to further improve the performance. 
By virtue of the potential of this approach, the 
system developed by Prof. Kevin Sivula and 
colleagues could substantially contribute to 
advancing the field of polymer-based 
electronics and establishing a promising route 
towards economical, efficient, and scalable 
solar fuel production by artificial photo-
synthesis.

Source: EPFL news release

Engineering Sciences - Electronics Engineering

Artificial skin with stretchable and bendable circuits
Researchers show how to print dense transistor arrays on skin-like materials to create circuits that flex with 

the body

Chemical engineer Zhenan Bao and her team 
of researchers at Stanford have spent nearly 
two decades trying to develop skin-like 
integrated circuits that can be stretched, 
folded, bent and twisted – working all the 
while – and then snap back without fail, every 
time. Such circuits presage a day of wearable 
and implantable products, but one hurdle has 
always stood in the way. In a new study, the 
group describes how they have printed 
stretchable-yet-durable integrated circuits on 
rubbery, skin-like materials, using the same 
equipment designed to make solid silicon 
chips. The process, detailed in the journal 
Science, allowed the researchers to squeeze 
more than 40,000 transistors in a single square 
centimeter of stretchable circuitry, but the 
team thinks double that number is within 
reach. While that would still be a far cry from 
the billions of transistors that can be squeezed 
into the same area on silicon chips, it would be 
enough to create simple circuits for on-skin 
sensors, body-scale networks and implantable 
bioelectronics with applications yet to be 

imagined. “Our method improves elastic-
transistor density by more than 100 times 
what anyone else has achieved so far. And it 
does it with excellent uniformity in the 
transistors while sacrificing nothing in 
electronic or mechanical performance,” said 
postdoctoral researcher Yu-Qing Zheng, co-
first author of the paper.

A major advantage of the Stanford process is 
that it can be done with the same equipment 
used to make silicon chips today. The process, 
known as photolithography, uses ultraviolet 

(UV) light to transfer an intricate, electrically 
active geometric pattern – a circuit – onto a 
solid substrate, layer by layer. It's a complex, 
multistep process of coating, exposing with 
light, chemical etching and rinsing that leaves 
behind the all-important circuit. “Our process 
is more efficient and might be able to produce 
stretchable circuits more cost-effectively than 
rigid ones,” said postdoctoral scholar Yuxin 
Liu, co-first author of the paper. The team used 
the new process to produce flexible circuits of 
roughly the same electrical performance as 
transistors used for current computer displays 
– useful for practical applications – then tested 
their materials for durability and performance. 
Stretching the circuits to double their original 
dimensions, both parallel and perpendicular to 
the circuit direction, the newly printed 
materials showed no cracks, delamination or, 
most  important ,  decline in function. 
Electrically, the transistors remained stable, 
even after 1,000 repeated stretches.

Source: Stanford University news release
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Energy from finger wrap
Engineers develop a thin, flexible strip that can be worn on a fingertip and generate small amounts of 

electricity

Engineers at the University of California San 
Diego developed a thin, flexible strip that can 
be worn on a fingertip and generate small 
amounts of electricity when a person's finger 
sweats or presses on it. This type of device is 
the first of its kind, said co-first author Lu Yin, 
a nanoengineering Ph.D. student at the UC 
San Diego Jacobs School of Engineering. 
“Unlike other sweat-powered wearables, this 
one requires no exercise, no physical input 
from the wearer in order to be useful. This 
work is a step forward to making wearables 
more practical, convenient and accessible for 
the everyday person.” The new wearable 
energy harvester is described in a paper 
published in the journal Joule. The device also 
generates extra power from light finger 
presses - so activities such as typing, texting, 
playing the piano or tapping in Morse code 
can also become sources of energy.

The device derives most of its power from 
sweat produced by the fingertips, which are 

24-hour factories of perspiration. It's a little-
known fact that the fingertips are one of the 
sweatiest spots on the body; each one is 
packed with over a thousand sweat glands and 
can produce between 100 to 1000 times more 
sweat than most other areas on the body. “The 
fingertips are always exposed to air, so the 
sweat evaporates as it comes out. So rather 
than letting it evaporate, we use our device to 
collect this sweat, and it can generate a 
significant amount of energy” said Yin.

This latest energy harvesting technology is 
especially unique in that it could serve as a 

power source anytime, anywhere. It does not 
have the same limitations as, say, solar cells, 
which only work under  sunl ight ,  or 
thermoelectric generators, which only work 
when there's a large temperature difference 
between the device and the surroundings. The 
device is a thin, flexible strip that can be 
wrapped around the fingertip like a Band-Aid. 
A padding of carbon foam electrodes absorbs 
sweat and converts it into electrical energy. 
The electrodes are equipped with enzymes that 
trigger chemical reactions between lactate and 
oxygen molecules in sweat to generate 
electricity. Underneath the electrodes is a chip 
made of what's called a piezoelectric material, 
which generates additional electrical energy 
when pressed. As the wearer sweats or presses 
on the strip, the electrical energy gets stored in 
a small capacitor and is discharged to other 
devices when needed.

Source: UC San Diego. News release

Engineering Sciences - Environmental Engineering

Excess irrigation over northern India
Irrigation practices influencing precipitation patterns and risk to agriculture increasing due to climate 

extremes

Climate researchers have discovered that 
excess irrigation over northern India shifts the 
September monsoon rainfall towards the 
north-western part of the subcontinent 
increases widespread weather extremes over 
Central India. These meteorological hazards 
expose the vulnerable farmers and their crops 
to risks of failure. The study which establishes 
that monsoon precipitation is sensitive to the 
choice of irrigation practices in South Asia can 
help plan agricultural practices in this region. 
South Asia is one of the most heavily irrigated 
regions of the world, largely using ground-
water, and its major summer crop is paddy 
which is cultivated in water flooded fields. 
Hence it was pertinent to study how such 
practices can influence the monsoons which 
form the fulcrum of this agro-based economy.

Subimal Ghosh, Professor in Department of 
Civil Engineering and Convener at Inter-
disciplinary Programme in Climate Studies 
(IDPCS), a Centre of Excellence at IIT 
Bombay supported by the Department of 

Science and Technology and his climate 
group, investigated the impact of agricultural 
water use on the Indian Summer Monsoon 
The research published in the journal 
'Geophysical Research Letters' recently 
showed that monsoon precipitation is 
sensitive to the choice of irrigation practices 
in South Asia. In another study, Prof. 
Subhankar Karmakar from IDPCS, IIT 
Bombay, and his research group identified for 
the first time that risks for rice and wheat have 
increased in the recent decade, with wheat at a 

two-fold higher magnitude than rice. The study 
followed the Assessment Report 5 of IPCC 
definition to quantify 'Risk' and has been 
published in 'Environmental Research Letters.'

Increasing crop risk is predominantly driven 
by the decreasing number of farmers, and the 
wheat risk is also attributed to increasing 
minimum temperatures during the crop 
growing season. This study provided 
compelling evidence indicating that the hydro-
climatic hazards related to precipitation 
extremes and drought are specifically 
alarmingly increasing the crops risk as 
compared to temperature extremes. Another 
finding obtained from this study was extreme 
rainfall in recent decades in Central India has 
been increasing, and this is also caused by an 
increase in irrigation and consequent increase 
in evapotranspiration (the sum of evaporation 
from the land surface plus transpiration from 
plants).

Source: PIB
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Doubling battery life
Researchers have developed a non-expensive way to coat carbon on lithium metal oxide electrodes 

Researchers have developed a non-expensive 
way to coat carbon on lithium metal oxide 
electrodes for lithium-ion batteries. The life of 
the lithium-ion cells prepared using these 
electrode materials is expected to be doubled 
due to protective carbon coating. Lithium-ion 
batteries are the most commonly used power 
source for electric vehicles. However, its 
penetration to the daily usage against 
gasoline-based vehicles require drastic 
improvement in the lifetime and cost as well 
as mileage per charge. The active components 
of lithium-ion batteries are cathode, anode, 
and electrolyte. While commercial graphite is 
used as anode, lithium metal oxides or lithium 
metal phosphates are used as a cathode in Li 
ion battery. The electrolyte is a lithium salt 
dissolved in organic solvents.  The capacity of 
the lithium-ion battery determines the mileage 
of the electric vehicle. Before the capacity 
reduces to 80%, the number of charging 
cycles determines the life of the battery. 

Carbon being inert to most chemicals and 
stable under the operating window is the best 
choice of coating material to improve the 

cyclic stability of the active materials. Carbon 
coating on the active materials can double the 
lifetime of the lithium-ion cells.  However, 
coating carbon on lithium metal oxide is very 
challenging, because of the difficulty 
involved in coating carbon during the 
synthesis of lithium metal oxide material in a 
single step. To address this issue, researchers 
at the International Advanced Research 
Centre for Powder Metallurgy & New 
Materials (ARCI), an autonomous institute of 
the Department of Science & Technology, 

Govt. of India, have developed a technique to 
coat carbon in situ on lithium transition metal 
oxides in single step while synthesizing the 
oxide itself. Generally, carbon is coated on 
oxide materials using a second step, which is 
not uniform and is expensive as well. In ARCI 
method, a carbon precursor is trapped in 
between the transition metal hydroxide layers 
to minimize the reaction with oxygen even 
when heat-treated in the air during solid-state 
synthesis. Uniform carbon coating on the 
lithium transition metal oxides LiNi0.-
33Mn0.33Co0.33O2 (NMC111) was achi-
eved through this technique. The electro-
chemical performance of the lithium-ion cells 
constructed using carbon-coated NMC111 is 
at par with that of the commercial lithium-
layered oxide cathodes. Superior cyclic 
stability of the carbon coated product with 
capacity retention of more than 80% after 1000 
cycles of charging/discharging is demon-
strated with an optimum carbon thickness 
matching commercial samples. 

Source: PIB

Engineering Sciences - Materials Engineering

Healing bones faster using electricity
Thin, flexible, self-powered, and bioresorbable implant dissolves within the body once the bone is knitted 

back together

In 2017, Green Bay Packers quarterback 
Aaron Rodgers broke his right collarbone in a 
game against the Minnesota Vikings. 
Typically, it takes about 12 weeks for a 
collarbone to fully heal, but by mid-December 
fans and commentators were hoping the three-
time MVP might recover early and save a 
losing season. So did Xudong Wang, a 
professor of materials science and engineering 
at the University of Wisconsin–Madison and 
an expert in creating thin, movement-powered 
medical devices.  

Researchers know that electricity can help 
speed up bone healing, but “zapping” 
fractures has never really caught on, since it 
requires surgically implanting and removing 
electrodes powered by an external source. A 
major update of that same electrostimulation 
concept, Wang's latest invention which may 
help many others by making electro-
stimulation a much more convenient option to 
speed up bone healing. His thin, flexible 

device is self-powered, implantable and 
bioresorbable, so once the bone is knitted 
back together, the device's components 
dissolve within the body. The device is 
described the new device in the journal 
Proceedings of the National Academy of 
Sciences. While there are external stimulators 
that create an electric field to accelerate 
healing indirectly, the ideal solution is 
stimulating the bone directly. Putting the 
device inside the body, however, has unique 
requirements — not the least of which is 
powering it, according to Wang.

To create the new fracture electrostimulation 
device, or FED, Wang and his team started 
with a triboelectric nanogenerator, a thin-film 
device with microstructured surfaces that 
converts mechanical energy produced by tiny 
movements into electric power. They coupled 
the nanogenerator with a pair of electrodes to 
distribute the electric field to the bone. They 
built these ultrathin, biodegradable and 

bioresorbable components on a substrate of 
poly(lactic-co-glycolic acid), a commonly 
used FDA-approved biocompatible polymer. 
The researchers' initial tests confirmed that 
small movements of the device did indeed 
create an electrical stimulation of about 4 volts, 
which it could sustain for over six weeks. They 
then tested the device on rats. The animals 
implanted with the device completely reco-
vered from a tibia fracture in about six weeks, 
much more quickly than animals in a control 
group. The mineral density and flexural 
strength of the healed bones also reached the 
same level as healthy bones in the animals that 
received the electrostimulation. After the 
treatment, the devices degraded and absorbed 
into the rats' bodies with no complications and 
no need for surgical removal.

Source: UW-Madison news release
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Nano-architected material with high impact resistance
The material made from tiny carbon struts that is, pound for pound, more effective at stopping a projectile 

Engineers at Caltech, MIT, and ETH Zürich 
have developed a nano-architected material 
made from tiny carbon struts that is, pound for 
pound, more effective at stopping a projectile 
than Kevlar, a material commonly used in 
personal protective gear. Pioneered by 
Caltech materials scientist Julia R. Greer, 
nano-architected materials have a structure 
that is designed at a nanometer scale and 
exhibit unusual, often surprising pro-
perties—for example, exceptionally light-
weight ceramics that spring back to their 
original shape, like a sponge, after being 
compressed. "The knowledge from this work 
could provide design principles for ultra-
lightweight impact resistant materials for use 
in efficient armor materials, protective 
coatings, and blast-resistant shields desirable 
in defense and space applications," says 
Greer, the Ruben F. and Donna Mettler 
Professor of Materials Science, Mechanics 
and Medical Engineering, whose lab led the 
mater ia l ' s  fabr ica t ion .  Greer  i s  co-
corresponding author of a paper on the new 
material that was published in Nature 

Materials on June 24.

The material, which is thinner than a human 
hair, consists of interconnected tetrakaid-
ecahedrons made out of carbon struts that 
have been formed under extreme heat (known 
as pyrolytic carbon). Tetrakaidecahedrons are 
structures with 14 faces: six with four sides 
and eight with eight sides. They are also called 
"Kelvin cells" because, in 1887, Lord Kelvin 
(physicist William Thomson, 1st Baron 
Kelvin, in whose honor we state absolute 
temperatures in units of "Kelvin") suggested 
that they would be the best shape to fill an 
empty three-dimensional space with equal-
sized objects using minimal surface area. 

While the strength of nano-architected 
materials has been studied using slow 
deformation (compression and tension, for 
example), Portela wanted to know how such a 
material might survive a high-speed impact. 
The researchers found that the denser version 
of the material was more resilient, with the 
microparticles tending to embed in the 
material rather than tearing straight through, as 
would be the case with either fully dense 
polymers or carbon sheets of the same 
thickness. Under closer examination, they 
discovered that individual struts directly 
surrounding the particle would crumple, but 
the overall structure remained intact until the 
projectile stopped. Pound for pound, the new 
material outperformed steel by more than 100 
percent and Kevlar composites by more than 
70 percent. "We show the material can absorb a 
lot of energy because of this shock compaction 
mechanism of struts at the nanoscale versus 
something that's fully dense and monolithic, 
not nano-architected," Portela says.

Source: Caltech news release
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Rapid wound-healing in diabetic patients
Researchers tested a therapeutic tool to facilitate diabetic wound healing in a laboratory animal model 

In individuals with diabetes, wounds tend to 
take longer to heal. A large proportion of 
extremity amputations result from diabetes-
induced impairment of wound repair. Timely 
healing of wounds is therefore pivotal to 
prevent such extreme consequences. A team of 
Indian researchers has devised a way to help 
this happen. A type of blood cells, called 
peripheral blood (PB) or bone marrow-
derived endothelial progenitor cells (EPCs), 
contribute to the formation of blood vessels, 
and thus help in wound healing. However, the 
ability of these cells to home-in to the site of 
the wound is impaired in individuals with 
diabetes, which adversely influences healing. 
If EPC cells from non-diabetics can be 
transplanted onto wounds in diabetic 
individuals it could enhance blood vessel 
formation, and thus help wounds to heal faster. 
But, so far there is no simple method to grow 
these cells outside the body and deliver them 
to the site of the wound.

Researchers have been investigating different 
means to solve the problem. These include the 

use of biocompatible scaffolds or matrices 
that support the growth of cells, to deliver the 
cells at the site of the wound. Most of the 
matrices created and tested experimentally, 
however, have had limitations or drawbacks. 
A team led by Dr. Vaijayanti Kale, a former 
scientist of the Department of Biotec-
hnology's Pune-based National Centre for 
Cell Science (DBT-NCCS) and Prof. Jayesh 
Bellare of the Department of Chemical 
Engineering at IIT-Bombay has come up with 
a solution that could break the impasse. 
Blending their expertise in cell biology and 
chemical engineering, they fabricated a 

nanofibre matrix from polycaprolactone (PC) 
and gelatin (G) using a new method. This 
matrix showed some very good properties, 
including its ability to promote the growth of 
EPCs. They tested its efficacy as a therapeutic 
tool to facilitate diabetic wound healing in a 
standard laboratory animal model for diabetes, 
using ethically approved experimental 
protocols. These investigations yielded prom-
ising outcomes, and the studies were reported 
in the journal PLOS ONE. The team proposed 
that their novel system could serve as a one-
step combined growth and delivery system for 
direct application on skin wounds, including 
those in diabetics.

Indian Patent Office has also recently granted a 
patent based on the research work. “Given its 
double advantage of the ease of handling along 
with good support for EPC growth, this matrix 
promises to hold the potential to be used 
therapeutically in human patients”, the 
scientists said.

Source: India Science wire



DISCOVERIES & INNOVATIONS

39 The Scitech Journal Volume 08 Issue 08 August 2021

Medical Sciences - Genetics

Gene editing therapy for genetic disorders
An investigational therapy which 'edits' a harmful gene in patients with a debilitating condition called 

amyloidosis

People with hereditary transthyretin (ATTR) 
amyloidosis  have a mutat ion in the 
transthyretin (TTR) gene, which means they 
produce an abnormal protein that gradually 
builds up in the heart and nerves. Symptoms 
include numbness in the hands and feet, loss 
of control of the bowel and bladder and 
immobility. The condition gets progressively 
worse and is ultimately fatal. Most of the 
treatment options available to patients have 
involved managing the symptoms and 
preventing progression of the disease. But 
following strong interim results from the first 
six patients in a Phase 1 clinical trial of a gene-
editing treatment led by the UCL National 
Amyloidosis Centre at the Royal Free 
Hospital, London it is hoped this therapy will 
be a breakthrough for patients suffering from 
this debilitating condition.

Patients on the trial receive, via a one-off 
infusion, a molecule known as CRI-
SPR/Cas9, which inactivates the incorrect 
gene within the liver cells. With the gene no 

longer active in the liver, it is expected that the 
patient will only produce negligible levels of 
the harmful transthyretin protein. In the first 
six patients, the investigational therapy 
reduced production of the harmful protein by 
up to 96% by day 28 following treatment. 
There were no serious adverse events 
observed. The data were published today in 
the New England Journal of Medicine. As the 
trial progresses, patients will be given higher 
doses of the gene editing therapy with the 
hope that will drive the levels of toxic protein 
even lower.

CRISPR/Cas9, a Nobel Prize-winning 
technology, has been used in the past to edit 
cells outside the body. These are the first 
clinical data for an investigational therapy in 
which CRISPR/Cas9 is used as a medicine 
itself, infused intravenously to inactivate a 
target gene in a specific organ -- in this case, 
the liver. Trial lead, Professor Julian Gillmore, 
of the UCL National Amyloidosis Centre, part 
of the UCL Centre for Amyloidosis and Acute 
Phase Proteins, said: “This is wonderful news 
for patients with this condition. If this trial 
continues to be successful, the treatment may 
permit patients who are diagnosed early in the 
course of the disease to lead completely 
normal lives without the need for ongoing 
therapy. The global trial involves patients from 
the Royal Free London and a hospital in 
Auckland, New Zealand. The investigational 
therapy, designated NTLA-2001, is being 
developed by U.S.-based biotechnology 
company Intellia Therapeutics, Inc.

Source: UCL news release

Medical Sciences - Microbiology
Probiotic for treating intestinal inflammation disorders

Researchers found that the probiotic bacterial species produced a rapid and marked increase in the function 
of the cells

A study by Penn State College of Medicine 
researchers suggests that a type of probiotic 
found in various brands of yogurt may help 
with treating certain intestinal inflammation 
disorders.

Dr. Thomas Ma, professor and chair of the 
Department of Medicine at the College of 
Medicine and Penn State Health Milton S. 
Hershey Medical Center, led a team that 
examined more than 20 probiotic bacteria to 
determine their ability to increase intestinal 
barrier function. Intestinal barriers protect 
against harmful biological agents that cause 
diseases like inflammatory bowel disease 
(IBD).

The research team found that the probiotic 
bacterial species L. acidophilus, specifically 
the LA strain, produced a rapid and marked 1 

increase in the function of the cells that make 
up the intestinal barrier in studies of animal 
cells that were grown in a lab. During proof-

of-concept studies, Ma determined that LA  1

enhanced the intestinal barrier in the small 
intestines and colons of mice. Treatment 
studies after onset of intestinal inflammation 
or colitis found that LA  was also effective in 1

the healing of intestinal barrier and colitis.

“Our data indicate that LA  is able to prevent 1

colonic inflammation formation and promote 
colitis healing,” Ma said. “The implications of 
these findings are that this bacterial strain 

could be used in a wide variety of intestinal 
permeability disorders, including IBD 
[inflammatory bowel disease], celiac disease, 
alcoholic liver disease, non-alcoholic fatty 
liver disease and necrotizing enterocolitis, to 
treat inflammation associated with leaky gut.”

Ma is in the process of getting approval from 
the U.S. Food and Drug Administration to 
conduct a clinical trial.

Rana Al-Sadi, Prashant Nighot, Meghali 
Nighot and Mohammad Haque of Penn State 
College of Medicine and Manmeet Rawat of 
the University of New Mexico School of 
Medicine also contributed to this research.

This research was supported by the National 
Institute of Diabetes and Digestive and Kidney 
Diseases and the Crohn's and Colitis 
Foundation of America. The researchers 
declare no conflicts of interest.

(Source: Penn State University news release)
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Rats prefer to help their own kind
Scientists discovered that lab rats will rescue a fellow rat in distress, but not a rat they consider an outsider

A decade after scientists discovered that lab 
rats will rescue a fellow rat in distress, but not 
a rat they consider an outsider, new UC 
Berkeley research pinpoints the brain regions 
that drive rats to prioritize their nearest and 
dearest in times of crisis. It also suggests 
humans may share the same neural bias. The 
findings, published on July 13, in the journal 
eLife, suggest that altruism, whether in 
rodents or humans, is motivated by social 
bonding and familiarity rather than sympathy 
or guilt. “We have found that the group 
identity of the distressed rat dramatically 
influences the neural response and decision to 
help, revealing the biological mechanism of 
ingroup bias,” said study senior author 
Daniela Kaufer, a professor of neuroscience 
and integrative biology at UC Berkeley. 

“Priming a common group membership may 
be a more powerful driver for inducing pro-
social motivation than increasing empathy,” 
said study lead author Inbal Ben-Ami Bartal, 
an assistant professor of psychobiology at Tel-
Aviv University in Israel. “The finding of a 

similar neural network involved in empathic 
helping in rats, as in humans, provides new 
evidence that caring for others is based on a 
shared neurobiological mechanism across 
mammals,” Bartal said.

Using fiber photometry, immunohis-
tochemistry, calcium imaging and other 
diagnostic tools, researchers found that all the 
rats they studied experienced empathy in 
response to another rat's signs of distress. 
However, to act on that empathy, the helper 
rat's neural reward circuitry had to be 

triggered, and that only occurred if the trapped 
rat was of the same type as the helper rat, or 
member of its ingroup. Specifically, the rats' 
empathy correlated with the brain's sensory 
and orbitofrontal regions, as well as with the 
anterior insula. Meanwhile, the rodents' 
decision to help was linked to activity in the 
nucleus accumbens, a reward center with 
neurotransmitters that include dopamine and 
serotonin. For the study, more than 60 pairs of 
caged rats were monitored over the course of 
two weeks. Some of the pairs were of the same 
strain or genetic tribe while others were not. 
“Overall, the findings suggest that empathy 
alone doesn't predict helping behavior, and 
that's really a crucial point,” she said. “So, if 
you want to motivate people to help others 
who are suffering, it may be that you have to 
increase their feeling of belonging and group 
membership, and work toward a common 
identity.”

Source: UC Berkeley news release
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Pain relief by yoga
Study explored benefits of yoga in chronic low back pain

Most of the yoga-based studies so far have 
relied on patient's experience and rating of 
pain and disability as an indicator of recovery 
and better quality of life. Researchers who 
measured pain, pain tolerance and body 
flexibility have found that yoga leads to pain 
relief, increases tolerance of pain and 
improves flexibility in patients of chronic low 
back pain.

Dr Renu Bhatia, Additional Professor, 
Department of Physiology, AIIMS, New 
Delhi conducted research to measure the 
impact of yoga on Chronic Low Back Pain 
(CLBP) along with Dr Raj Kumar Yadav 
(Professor, Department of Physiology, 
AIIMS, New Delhi), Dr Sri Kumar V 
(Associate Professor, Department of Physical 
Medicine & Rehabilitation, AIIMS, New 
Delhi).

The study conducted on 100 Chronic Low 
Back Pain (CLBP) patients of 50 years with 3 
years of history of the disease.  After 
systematic Yogic intervention of 4 weeks, 

Quantitative sensory testing (QST) showed 
increase in thresholds for cold pain and cold 
pain tolerance. Corticomotor excitability and 
flexibility improved significantly in the 
patients. They recorded objective measures 
for pain (electrophysiology), sensory 
perception (quantitative computerized 
sensory testing) and cortical excitability 
parameters. (using Transcranial Magnetic 
Stimulation of motor cortex). They found 
signif icant  changes between al l  the 
parameters in CLBP patients compared to 
healthy controls at baseline. Significant 
improvement in all parameters was found 
after yoga. This research supported by the 
Science and Technology of Yoga and 
Meditation (SATYAM) funded by the 
Department of Science and Technology, GoI 
has been recently published in the 'Journal of 
Medical Science and Clinical Research'.

Assessment of pain and corticomotor 
excitability parameters shall help in 
establishing strong ground with scientific 

evidence for yoga to be prescribed as 
therapeutic intervention for chronic low back 
pain relief with or without standard therapy 
depending on the pathology. Also, these 
parameters can be used for prognosis and 
follow-up of patients during recovery phase. 
The team also developed yoga protocol for 
CLBP patients and for fibromyalgia patientsin 
Pain Research and TMS laboratory, AIIMS, 
New Delhi. In patients with Chronic Low Back 
Pain, 4 weeks of yoga intervention improved 
pain status and pain-related functional 
disability, increased spinal flexibility and 
corticomotor excitability significantly more 
than standard care. The study suggests that in 
long term Yoga can be performed at home, and 
hence is  an inexpensive therapeut ic 
intervention. It not only relieves pain but also 
improves overall quality of life and bestows 
other health benefits.

Source: PIB
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Treating Depression by yoga
The study suggests that Yoga in addition to standard antidepressant treatment can bring relief to patients with 

Major Depressive Disorder (MDD)

A new research suggests that Yoga in addition 
to standard antidepressant treatment can bring 
relief to patients with Major Depressive 
Disorder (MDD) both clinically and biolo-
gically and can also bring about earlier 
remiss ion.  The research  led  by Dr. 
MuralidharanKesavan, Professor, Depart-
ment of Psychiatry, National Institute of 
Mental Health & Neurosciences (NIM-
HANS), Bangalore has assessed the thera-
peutic effects of Yoga in Major Depressive 
Disorder (MDD) as well as its effect on 
associated neurobiological underpinnings. 
This work was supported under the 'Science 
and Technology of Yoga and Meditation 
(SATYAM)'Programme of the Department of 
Science and Technology, GoI and has been 
published in the 'The Canadian Journal of 
Psychiatry'.

Earlier studies conducted at NIMHANS, have 
shown promising results of Yoga in reducing 
MDD symptoms, associated stress hormone 
levels and improving levels of inhibitory 
neurotransmitter called Gamma aminobutyric 
acid (GABA)in the brain as well as autonomic 
functioning of the brain. In this research, the 
team assessed the effectiveness of yoga 
therapy on clinical symptoms of depression 
and its mechanism of action through 
assessment of various biomarkers associated. 
They estimated biomarkers like GABA 
activity (Transcranial magnetic stimulation-
TMS), Blood bio-markers (Immune system 
abnormalities via Interleukin system), 
emotional processing & brain activity - 
functional Magnetic Reso-nance Imaging 
(fMRI) Autonomic functi-oning - Heart rate 
Variability (HRV) on 70 people through 
3.5years. They also found that early 

intervention of yoga can lead to good 
outcomes and better prognosisand also 
effective as monotherapy in mild to moderate 
depression.Due to the plausible therapeutic 
role of yoga in enhancing recovery of patients 
with depression, the same is being considered 
for routine recommendation in clinical 
practice for patients with depression in IP & 
OP services offered at NIMHANS.

Co-authors of the work: Dr. Gangadhar B. N., 
Dr. Venkatasubramanian G., Dr. Rose Dawn 
Bharath, Dr. Sathyaprabha T.N., Dr. Kaviraj 
Uduppa, Dr. Mariamma Philip, Dr. Monojit 
from National Institute of Mental Health and 
Neurosciences (NIMHANS), Bangalore and 
Dr. Sneha J. Karmani. Consultant Psychiatrist, 
Aditya Birla Hospital, Pune.

Source: PIB

Physical Sciences - Nanotechnology

Energy from vibrations
A simple, cost-effective, bio-compatible, nanogenerator that can generate electricity from mere vibrations for 

use in optoelectronics

A team of scientists has fabricated a simple, 
cost-effective, bio-compatible, nanogenerator 
that can generate electricity from mere 
vibrations for use in optoelectronics, self-
powered devices, and other biomedical 
applications. Search for renewable energy 
resources with reduced carbon emissions is 
one of the most urgent challenges due to the 
increasing threat of global warming and the 
energy crisis. Among other things, mere 
vibrations are being harnessed to produce 
electricity. Triboelectric nanogenerators 
(TENG) are new energy devices that generate 
electricity from vibrations. They work on the 
principle of the creation of electrostatic 
charges via instantaneous physical contact of 
two dissimilar materials followed by gene-
ration of potential difference when a mismatch 
is introduced between the two contacted 
surfaces through a mechanical force. This 
mechanism drives the electrons to move back 
and forth between the conducting films coated 
on the back of the tribo-layers.

The methods that are presently employed to 
design the nanogenerators use expensive 
fabrication methods like photolithography or 
reactive ion etching, and additional processes 

like electrode preparation. In the new study, 
researchers have designed one using therm-
oplastic polyurethanes (TPU) and Poly-
ethylene terephthalate (PET) as tribo layers. 
The easy availability of the active material 
and the simplicity of the fabrication process 
make it cost-effective over currently available 
fabrication techniques. The resulting device 
has also been found to be highly efficient, 
robust, and gives repro-ducible output over 
long hours of operation. The study showed 
that the device could light up eleven LEDs by 
gentle hand tapping and could be a potential 
candidate for use in optoelectronics, self-
powered devices, and other biomedical 

applications.

The study was conducted by researchers from 
the Centre for Nano and Soft Matter Sciences, 
a Bengaluru-based autonomous institute of 
Government of India's Department of Science 
and Technology; Indian Institute of Science, 
Bengaluru, and Southern University of 
Science and Technology, Shenzhen China. The 
team consis ted of  Dr.  Shankar  Rao, 
S.R.Srither, N.R.Dhineshbabu, S.Krishna 
Prasad, Oscar Dahlsten and Suryasarathi Bose. 
They have published a report on their work in 
'Journal of Nanoscience and Nanotechnology'.

Source: India Science Wire
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Two species of few-electron bubbles (FEB) in superfluid helium
These FEBs can serve as a useful model to study how the energy states of electrons and interactions between 

them in a material influence its properties

In a new study, scientists at the Indian Institute 
of Science (IISc) have experimentally shown 
the existence of two species of few electron 
bubbles (FEBs) in superfluid helium for the 
first time. These FEBs can serve as a useful 
model to study how the energy states of 
electrons and interactions between them in a 
material influence its properties. The research 
team included Neha Yadav, a former PhD 
student at the Department of Physics, 
Prosenjit Sen, Associate Professor at the 
Centre for Nano Science and Engineering 
(CeNSE), and Ambarish Ghosh, Professor at 
CeNSE. The study was published in Science 
Advances. An electron injected into a 
superfluid form of helium creates a single 
electron bubble (SEB) – a cavity that is free of 
helium atoms and contains only the electron. 
The shape of the bubble depends on the energy 
state of the electron. For instance, the bubble 

is spherical when the electron is in the ground 
state (1S). There are also MEBs – multiple 
electron bubbles that contain thousands of 
electrons, says IISc statement. FEBs, on the 
other hand, are nanometre-sized cavities in 
liquid helium containing just a handful of free 
electrons. The number, state, and interactions 
between free electrons dictate the physical 
and chemical properties of materials. 
Studying FEBs, therefore, could help 
scientists better understand how some of these 
properties emerge when a few electrons 
present in a material interact with each other. 
According to the authors, understanding how 
FEBs are formed can also provide insights 
into the self-assembly of soft materials, which 
can be important for developing next-
generation quantum materials. However, 
scientists have only theoretically predicted 
the existence of FEBs so far. “We have now 

experimentally observed FEBs for the first 
time and understood how they are created,” 
says Neha Yadav, 

The researchers first applied a voltage pulse to 
a tungsten tip on the surface of liquid helium. 
Then they generated a pressure wave on the 
charged surface using an ultrasonic transducer. 
This allowed them to create 8EBs and 6EBs, 
two species of FEBs containing eight and six 
electrons respectively. These FEBs were 
found to be stable for at least 15 milliseconds 
(quantum changes typically happen at much 
shorter time scales) which would enable 
researchers to trap and study them. There are 
several phenomena that FEBs can help 
scientists decipher, such as turbulent flows in 
superfluids and viscous fluids, or the flow of 
heat in superfluid helium. 

Source: India Science Wire

Physical Sciences - Quantum Physics

A new piece of the quantum computing puzzle identified
Researchers have found a missing piece in the puzzle of optical quantum computing

Jung-Tsung Shen, associate professor in the 
Preston M. Green Department of Electrical & 
Systems Engineering, Washington University 
in St. Louis has developed a deterministic, 
high-fidelity two-bit quantum logic gate that 
takes advantage of a new form of light. This 
new logic gate is orders of magnitude more 
efficient than the current technology.  His 
research was published in May 2021 in the 
journal Physical Review A.

Where voltage determines the value of a bit (a 
1 or a 0) in a classical computer, researchers 
often use individual electrons as “qubits,” the 
quantum equivalent. Electrons have several 
traits that suit them well to the task: they are 
easily manipulated by an electric or magnetic 
field, and they interact with each other. For the 
past two decades scientists have been trying to 
use photons as qubits instead of electrons. 
Photons have no charge, which can lead to the 
opposite problems: they do not interact with 
the environment like electrons, but they also 
do not interact with each other. It has also been 
challenging to engineer and to create ad hoc 
(effective) inter-photon interactions.  Less 
than a decade ago, scientists working on this 
problem discovered that, even if they weren't 

entangled as they entered a logic gate, the act 
of measuring the two photons when they 
exited led them to behave as if they had been. 
The unique features of measurement are 
another wild manifestation of quantum 
mechanics.

Shen was able to build a two-bit quantum 
logic gate with such efficiency because of the 
discovery of a new class of quantum photonic 
states — photonic dimers, photons entangled 
in both space and frequency. His prediction of 
their existence was experimentally validated 
in 2013, and he has since been finding 
applications for this new form of light. When a 

single photon enters a logic gate, nothing 
notable happens — it goes in and comes out. 
But when there are two photons, “That's when 
we predicted the two can make a new state, 
photonic dimers. It turns out this new state is 
crucial.” When two independent photons 
(representing two optical qubits) enter the 
logic gate, “The design of the logic gate is such 
that the two photons can form a photonic 
dimer,” Shen said. “It turns out the new 
quantum photonic state is crucial as it enables 
the output state to have the correct sign that is 
essential to the optical logic operations.”

Source: Washington University in St. Louis 
news release
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