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Eminent women leaders in science and 
technology underlined the need for a change 
in the mindset of people to end the of 
stereotyping of women and give them due 
respect and recognition at a panel discussion 
organized on the occasion of International 
Women's Day.

Dr. Anita Gupta, Adviser & Head, National 
Science & Technology Entrepreneurship 
Development Board (NSTEDB), urged 
women to take charge of their life at the panel 
discussion organized by Department of 
Science and Technology (DST), Government 
of India, Centre for Policy Research Indian 
Institute of Science and UNESCO on 
“Mainstreaming Gender in STEM: Policies 
and Practices”.

She observed that the secondary results show 
good results from girls, but the leaking 
pipeline at the later stages is mainly because of 
the mindset and attitude towards women. 

Talking about the unique perspective to 
science and research that women can bring, 
Director, British Council South India Janaka 
Pushpanathan pointed out that although 
employment in STEM is increasing, we need 
to take care of the issues that women face and 
provide girls more opportunity to engage with 
science and have role models for them.

Dr. Maan Singh Sidhu, Science, Technology 
and Higher Education Counsellor, Royal 
Norwegian Embassy in India, highlighted that 
women are the half population of the world, 
and they cannot be out of science technology 
ecosystem. “Leadership Development Prog-
ramme, changes in curriculum to attract girls, 
policy for gender balance in research are some 
of the ways that could help increase the 
number of women in STEM, and we have 
implemented these programmes for impro-
vement,” he said.

Speaking about the problems women face 
while breaking into the STI ecosystem, Dr 
Tonya Blowers, Programme Coordinator, 
Organization for Women in Science for the 
Developing World (OWSD), said that though 
efforts are being made at various levels, a lot 
still needs to be done to encourage women in 
the field of science, technology and inno-
vation.

Dr.  Mahaletchumy Arujanan, Global 
Coordinator, the International Services for the 
Acquisition of Agrobiotech Application 

Mainstreaming gender in STEM: Policies and practices

(ISAAA); and Executive  Director, Malay-
sian Biotechnology Information Centre 
(MABIC) stressed that STEM has been male-
dominated, and breaking the glass ceiling to 
enter boys group is not easy for women. She 
points out despite the increase in number of 
women scientists when asked to name a 
scientist, the image of male scientists emerge 
even in the minds of people from developed 
countries. “Women play an important role in 
this world, and they are 50 per cent of the 

Women in S&T

world population, but they are still missing the 
gains. We need to make them a part of this 
world for a better life and future”, she said.

The speakers deliberated on various policies 
and best practices at regional, national and 
global levels as well as various challenges and 
opportunities in planning and implementation 
of such interventions, models, and frame-
works for addressing gender inequities and 
biases in STEM and STI.

Women leaders deliberate on various policies and best practices to promote women in S&T

Department of Biotechnology supports 
women scientists 

The Department along with its PSUs and 
Autonomous Institutes has initiated several 
programmes to bring more women into 
science to achieve Sustainable Development 
Goals (SDG5). In an attempt to enhance the 
participation of Women Scientists in 
Biotechnology Research, the Department of 
Biotechnology launched a Biotechnology 
Career Advancement and Re-orientation 
Program (BioCARe) for women scientists in 
January 2011. The program is mainly for 
C a r e e r  D e v e l o p m e n t  o f  e m p l o y e d / 
unemployed women scientists for whom it is 
the first extramural research grant. The 
scheme is open for all areas of Life Sciences 
(including agriculture, veterinary science and 
medicine). Women scientists who are 
employed or unemployed or are desirous of 
coming back after a break can get back to the 
mainstream by getting their first grant as the 
Principal Investigator. Around 223 women 
scientists were supported during last 6 years.

Janaki Ammal-National Women Bioscientist 
Award is  being implemented by the 
Department to recognize outstanding research 
contributions of women scientists in basic and 
applied research in the areas of Biosciences 
and Biotechnology including agricultural, 
biomedical and environmental sciences with 
potential for application/product and 
technology development.The reward under 
senior category isone-time monitory award of 
Rs.5.00 lakhs. The women scientists who are 
below 45 years of age and have made 
significant research contributions in 
Biotechnology/Biological Sciences are 
awarded under young category with a minor 
research grant of Rs.5.00 lakh/year to pursue 
their ongoing research activities for a period of 
five years in addition to Award money of 
Rs.1.00 lakh (one time). Presently Department 
has provision to give one award under Senior 
category and two awards under Young 
category. In last 6 years 18 awards, 6 under 
Senior category and 12 under Young category, 
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has been given.

BIRAC, PSU of the Department, is also 
playing a significant role in promoting 
“women entrepreneurship” in the country. 
BIRAC-TiEWInER (Women In Entre-
preneurial Research)Award: BIRAC has a 
dedicated award to promote and recognize 
woman entrepreneurs in Biotech sector. This 
award is in partnership with TiE-Delhi NCR. 
Under this national annual award program, 15 
women entrepreneurs working on ideas that 
impact large sections of the society are 
awarded INR 5 lakhs each along with 

DST schemes encourage women to dream despite societal 
challenges

Women in S&T

mentoring, handholding, an opportunity to 
participate in an intensive accelerator 
programme. After the accelerator program, the 
15 contestants compete through Business 
Pitching for the award of INR 25 lakhs each to 
3 final winners. So far, in the three editions of 
WInER Award 46women entrepreneur 
awardees have been felicitated. BIRAC has 
also supported two Bioincubators, which 
provides incubation space and mentoring 
(business, IP, legal) specifically to women 
students/scientists/entrepreneurs. These 
include Golden Jubilee Biotech Park, Chennai 
and Sri Padmavati MahilaVisvavidyalayam, 

Tirupati.

The annual Women Leaders in Global Health 
(WLGH) conference is being co-hosted by the 
Department and WLGH in India during June – 
July 2021 to bring together established and 
emerging leaders from across the global and 
national health community to advance gender 
equity in health leadership. As part of a larger 
initiative hosted by Stanford University, the 
annual conference builds momentum, 
connection and ownership across societal 
influencers, institutions and change-agents 
focusing on women.

Dr. Ratna Prabha, an agricultural scientist with 
a potentially bright career before her, suddenly 
felt uncertain about her professional career as 
she launched her journey into the joys of 
motherhood. She was not sure how she would 
tackle the challenges of her professional life 
and the demands of motherhood at the same 
time.

It was at this time that the Women Scientist 
Scheme (WOS) of the Department of Science 
& Technology (DST) came to her rescue. In it, 
she found hope of fulfilling her research 
passion, and it launched her as an independent 
researcher. It also exposed her to fieldwork, 
interaction with various stakeholders and 
beneficiaries like farmers, rural youth, women 
and helped her develop as an observational and 
analytical scientist. It also helped develop the 
confidence to crack the Agricultural Research 
Service (ARS) examination securing the first 
rank in the Bioinformatics discipline.

An Assistant Professor at AIIMS Bilaspur, Dr. 
Deepti Malik, was uncertain about her future 
when she had a career break for family reasons. 
She was part of The WOS scheme between 
2016 and 2019, and this brought her back on 
track, boosted her confidence, have her a fresh 
perspective as well as financial security. 

For Payal Kalra, a student of Biotechnology, 
the programme changed the track of her career 
and launched her into a career in Intellectual 
Property Rights (IPR). Inspired by the one-year 
of training in IPR under the scheme, she has 

been trained in law and now finds ways to help 
people and society.

Dr. Anuradha Pughat, from an engineering 
background, had been reaching out to 
potential employers for restarting her career in 
science after a hiatus following the delivery of 
her child. However, she did not get options 
that would allow her to do science research. 
The WOS scheme allowed her to pursue 
research on the  subject  'Power  and 
Performance Analysis of Wireless Sensor 
Networks. The opportunity opened up 
options. She now works as a scientist in DST 
as one of the officials who drive science and 
technology research and development in the 
country.

These women of grit and determination are 
only a few among 3521 women across the 
country who were encouraged to dream 
despite the challenges of family and childcare 
because of the WOS scheme of DST.

“DST has been committed to give a platform 
and help women having a career break to 
come back to mainstream careers in science. 
Gradually the number of participants have 
picked up in the last few years, and now more 
women are approaching us to restart their 
career not only in science but other fields as 
well”, said Dr. Sanjay Mishra, Head, 
Knowledge Involvement for Research 
Advancement through Nurturing (KIRAN) 
programme.

The WOS scheme includes WOS-A, which 

caters to basic research and development, 
WOS-B, focusing on technology adaptation, 
upscaling of technology and societal 
component and WOS-C, which centres on 
Intellectual Property Rights (IPR) with a one-
year training 

“During the WOS programme tenure, women 
get a stipend, and more than 60 percent of 
women get employment in various professions 
in the IPR field. Some of the beneficiaries 
from this programme have opened their own 
firms in IPR and are doing very well in their 
career,” said Dr. Namita Gupta, Scientist G, 
and Program Officer of WoS-C program.

The women-exclusive schemes of DST aim to 
bring gender parity in S&T through various 
initiatives. It addresses various challenges 
faced by women scientists in Science, 
Technology, Engineering, Mathematics 
(STEM) education and career and expanding 
its wings for supporting women from all walks 
of life to build their careers in STEM fields.

Besides the Women Scientist Program, DST 
extends its commitment to empower women 
and increase their participation in STEM 
t h r o u g h  t h e  Vi g y a n  J y o t i ,  G e n d e r 
Advancement for Transforming Institutions  
(GATI), (Consolidation of University 
Research for Innovation & Excellence 
(CURIE), and Indo-U.S. Fellow-ship for 
Women in Science, Technology, Engin-eering, 
Mathematics and Medicine (WISTEMM) and 
is opening up more.

Department of Biotechnology supports women scientists

The women-exclusive schemes of DST aim to bring gender parity in S&T through various initiatives
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New programme encourages young girls to take an interest in science

Women in S&T

A group of school students from the North East 
of India were star-struck. They were visiting 
Indian Institute of Technology (IIT) Guwahati, 
where they were meeting scientists from 
NASA and interacting with them.

The students were introduced to various 
opportunities in science and technology and 
emerging technologies like 3D printing, 
flexible electronics, design, polymers, solar 
cells, and so on during a programme called 
Vigyan Jyoti.

This  new programme s ta r ted  by  the 
Department of Science & Technology (DST) 
encourages young girls to take an interest in 
science. It had been running successfully in 50 
Jawahar Navodaya Vidyalayas (JNV) since 
December 2019 and has now been expanded to 
50 more JNVs for the year 2021-22.

Vigyan Jyoti activities include student-parent 
counselling, visit to labs and knowledge 
centres, interactions with role models, science 
camps, academic support classes, resource 
material distribution, and tinkering activities. 
Online academic support to students includes 
streaming of video classes, study materials, 
daily practice problems, and doubt clearing 
sessions.

Participation of women in STEM in India is 
limited right from the entry-level to the highest 
stage because of several societal and mindset 

obstacles. They also face challenges in 
moving up the academic and administrative 
ladder due to systemic barriers and structural 
factors.

DST's commitment to increase participation 
of women in STEM starts by tapping the 
young and talented girls and triggering their 
interest in science through the Vigyan Jyoti 
programme and then extends to creating an 
environment for women to flourish despite 
their challenges.

The Gender Advancement for Transforming 
Institutions (GATI) is an attempt to bring 
about gender balance in the institutions, the 
Consolidation of University Research for 
Innovation and Excellence in Women 
Universities (CURIE) targets to improve 
infrastructure in women-only universities and 
the Indo-U.S. Fellowship for Women in 
Science, Technology, Engineering, Mathe-
matics and Medicine (WISTEMM) exposes 
women to some of the best international 
scientific institutions for boosting their 
capability and enthusiasm.

GATI was launched for mentoring of 
institutions for transforming them towards 
more inclusive and sensitive approach 
towards women and to promote gender equity 
in Science, Technology, Engineering, 
Mathematics, and Medicine (STEMM) 

domains.

Support from the CURIE programme resulted 
in a significant increase of student enrolment 
at undergraduate, postgraduate, and PhD 
levels in CURIE-supported universities. It has 
also enhanced the number of NET/GATE 
qualified students. Extramural funding has 
also been increased due to the presence of 
sophisticated labs, which resulted in 
publications in high impact factor journals. 
DST has also established an artificial inte-
lligence lab in 6 CURIE beneficiary 
universities to foster AI innovations and set up 
AI-friendly infrastructure to prepare skilled 
manpower for the future. 

The WISTEMM program in association with 
Indo-U.S. Science & Technology Forum 
(IUSSTF) has provided international 
exposure to several women scientists. Around 
40 women scientists have visited leading 
institutions across the United States of 
America in two batches for furthering their 
research work and training in the state-of-the-
art technologies related to their research.

DST's various women-exclusive schemes, 
with the mandate to bring gender parity in 
science and technology through various 
mechanisms, brings about support for women 
from all walks and stages of life to build and 
guide their career in STEM fields.

Experts highlight need to address challenges faced by women to 
increase their participation in S&T

Experts highlighted the need to address the 
challenges faced by women to increase their 
participation in science and technology at the 
India-Japan joint celebration of International 
Women's Day.

“Gender inequality is an international issue 
and needs to be voiced in the larger multilateral 
and plurilateral platforms. The UN theme of 
this International Women's day-- 'Women in 
Leadership' needs to be understood both in its 
context and content,” said Shri Sanjay Kumar 
Verma, Ambassador of India to Japan at the 
programme co-organised by K I R A N 
Division, DST, Embassy of India, Tokyo, 
Govt. of India, Japan Science & Technology 
Agency, Govt of Japan.

Comparing gender inequality to a bicycle 
which cannot run on only one wheel, Secretary 
Department of Science and Technology (DST) 
Professor Ashutosh Sharma said that 

participation of both women and men are 
necessary for development and progress of 
the country and society.  In India, there are 
various challenges for women, which are 
cultural, and DST has tried to address these 
problems through various programmes. Our 
focus is on creating next-generation role 
models for women and encouraging women 
leadership in science, technology, and 
innovation. We have launched Gender 
Advancement for Transforming Institutions 
(GATI), which would help make systemic 
change at institutional level. We want to create 
an environment where academia, industry, 
and R&D labs provide confidence and 
opportunity to women, encourage women in 
innovation, startups and help them explore 
their full potential”, he added.

Director General, Gender Equality Bureau, 
Cabinet Office, Government of Japan 

Tomoko Hayashi, pointed out that COVID-19 
had a major impact on women in Japan, 
especially the poor. There has been increase in 
number of households of single parents, 
increased depression, domestic violence, 
sexual violence. Japan Government has 
decided to tackle these and has taken various 
steps to prevent women from suffering 
because of their gender.

Outlining the new programmes started to 
promote gender equality President, Japan 
Science & Technology Agency, Government 
of Japan Dr. Michinari Hamaguchi, said that 
gender acceleration has already started and 
will be further accelerated in future. “We need 
to encourage women researchers. We have 
started an award for brilliant women 
researchers and have succeeded in finding new 
women talent in Japan,” Dr. Michinari 
Hamaguchi added.
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Global Bio India2021: The largest bio-technology conglomerate

 S&T Event

The largest bio-technology conglomerate 
Global Bio-India 2021 was inaugurated by Dr. 
Harsh Vardhan,Union Minister of Science & 
Technology,Earth Sciences and Health & 

stFamily Welfare on 1  March 2021. Smt. 
Nirmala Sitharaman, Union Minister of 
Finance & Corporate Affairs was special guest 
at the inaugural session. The first session of the 
Global Bio-India addressed how India's 
campaign of 'Make in India' has translated into 
"Atmanirbhar Bharat Abhiyaan" to provide 
resilience and self-sufficiency" to the country. 
The session highlighted the National Priorities, 
examples from India's experience in turning 
COVID pandemic challenges into oppo-
rtunities for developing domestic inno-vation 
ecosystem gaining self-sufficiency in requi-
rements e.g., Vaccine, Drugs, Diagnostics, 
Personal protective equipment (PPE) kits, 
ventilators, thermal scanners, Masks etc.

Dr. Deepak Bagla CEO, Invest India gave an 
overview of the vision of Atmanirbhar Bharat 
for India and the World. Speaking at this 
occasion, he said, “India is one of the most open 
economies on the planet and the top green field 
destination of the world. The country today is 
the largest, youngest and fastest economy in the 
World”.

The event also saw a global perspective with 
participation of the ambassadors from 
Netherlands and Switzerland.

Mr. Martin van den Berg, Ambassador, 
Embassy of Netherlands in India, Nepal  and 
Bhutan commented that COVID-19 showed us 
that the world needs more international 
collaborations in terms of science, technology, 
agriculture. India has proven to be a success 

s tory when i t  comes to the vaccine 
distribution, he said.

Dr. Ralf Heckner, Ambassador, Embassy of 
Switzerland in India and Bhutan said “India 
today is big part of solutions in science and 
innovation sectors. India is one of the most 
innovative countries in the world and 2021 
budget proves that, where a large amount has 
been allocated for R&D. We want India to 
know Switzerland as a highly competitive 
country in terms of innovation, development”.

The insights on how to create a truly 
AtmanirbharBioeconomy and be a part of the 
global financing, innovation and manu-
facturing ecosystem were also shared in the 
session.

Dr Vinod Paul, Member Health, NITI Aayog 
appreciated the efforts  of  scientif ic 
community and said that the speed with which 
the solutions during the pandemic appeared 
was phenomenal. The story of development of 
vaccines, are amazing examples of how time 
can be compressed and scientific mobilisation 
can be initiated.  The intent to have a global 
footprint in the manufacturing sector when it 
came to COVID-19 vaccine was path 
breaking and something to be proud of. We 
have realized that we have the potential to 
deliver in a speedy manner, like we did for 
vaccine distribution.”

Dr. V. K Saraswat, Member, NITI Aayog said, 
“Biotechnology known sometimes as the 
oldest profession in the world today has grown 
in various ways, technologically. During the 
pandemic, the #startups in the #biotech sector 
have come out as great success stories to show 
to the world. The India Biotech sector, a 62 Bn 
Dollars sector in 2012 is expected to grow to 
150 Bn by 2025”.

Mr. Junaid Ahmad, Country Director, World 
Bank highlighted how the Atmanirbhar 
Bharat is a framework to link India to the 
Global Value Chain.

P ro f .  M Vidyasaga r,  Cha i r,  N B D S 
Formulation Group, Distinguished Prof IIT - 
Hyderabad highlighted the National 
Biotechnology Development Strategy 2021-
25.  Dr Kiran Mazumdar Shaw, Executive 
Chairperson, Biocon gave an industry perce-
ptive of the Atmanirbhar Bharat.

In the closing remarks, Dr. Renu Swarup, 
Secretary, DBT India said that Global 
BioIndia 2021 is an opportunity to bring 
together the community and see how we can 
deliver not just locally but globally. We have 
to try and be self-reliant, not just for India but 

the World. We have to start looking inwards to 
see where we lack and to improve.

BIRAC's Technical Compendium 2021 was 
released at #GlobalBioIndia2021 in presence 
of Ms. Anju Bhalla, MD, BIRAC

The third session on Day 1 of Global Bio India 
2021 was on India Fights COVID-19. The 
COVID 19 Vaccine Journey from Science to 
Delivery First in class/ Biomanufacturing. 
This session showcased India's contribution in 
the development of Covid vaccine for our 
country as well as for the World. Concerted 
efforts resulted in the release of indigenously 
developed Covaxinin a record time and 
Covishield through a strong ecosystem of 
biomanufacturing facilities.

Addressing the session, Dr. Shirshendu 
Mukherjee, Mission Director of PMU, 
highlighted the contribution of DBT - BIRAC 
for creating a vibrant ecosystem which 
resulted in increased number of players in the 
Biopharma sector both in R & D and 
manufacturing. There are several vaccine 
candidates that are in the pipeline and are at 
various stages of development.

Dr. Pankaj Patel - Cadila Healthcare Ltd 
informed that the strategy was to try two 
vaccine platforms during Covid 19 pandemic, 
DNA Vaccine platform and Measles Vaccine 
platform. The other crucial issue was the 
setting up of a huge facility to develop 
vaccines that are stable at 25° C for two 
months and are very immunogenic and safe.

Dr. Soumya Swaminathan, Chief Scientist, 
WHO emphasized that we are at a very critical 
junction, as Covid-19 cases have gone up 
particularly in Europe and America. There are 
many uncertainties now, particularly of the 
different variants of the virus.“India has 
shown the capacity to be a manufacturer at the 
global scale and also be an innovator when it 
came to vaccine development. There is a huge 
amount of scope to study the impact of 
vaccines, which needs to be thought through 
by a very coordinated approach”, she said.

Dr. Krishna Mohan, Bharat Biotech informed 
that they have a whole range of vaccines of 
which 3 are WHO pre-qualified.  He 
commented that the regulatory system and the 
Governments support is required to scale up 
and roll out these in 100 days time.            

Key National and International efforts have 
been leveraged by Government of India's 
efforts to boost vaccine development and 
manufacturing, catalyze India's vaccine 
development activities.

Director, Strategic Programs Division 
(Research and System Reform), Science and 
Techno logy  Po l i cy  Bureau ,  M E X T, 
Government of Japan, Sano Takiko spoke 
about changes that have been brought about 
through the years

Dr. Sanjay Mishra, Head & Adviser, Kiran & 
INSPIRE, DST, Government of India, 
highlighted programmes launched by DST to 
tackle the problem of under-representation of 
women in STEM. “The efforts of Government 
of India and all ministries have brought 
women's participation in education sector 
close to the ideal situation. However, if we 
break the data, we find that women are under-
represented in various fields within STEM. 

Experts highlight ....
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DBT celebrates its 35th Foundation Day

 S&T Event

The Department of Biotechnology (DBT)  
thcelebrated its 35  Foundation Day.    “The 

Department's role in the fight against COVID-
19 pandemic is commendable. A special grant 
of Rs. 900 crore under Atm-anirbhar Bharat 3.0 
has been allocated to the Department for the 
COVID-SURAKSHA towards development 
of vaccines against COVID-19”, speaker at the 
function pointed out.

th The function to celebrate the 35  Foundation 
Day of DBT was held through video-
conferencing. Speakers highlighted that the 
Department is making tremendous efforts to 
make our country Atmanirbhar in the 
Biotechnology sector. “National Biomedical 
Resource Indigenisation consortium (NBRIC) 
being the classical example”, he said. “This 
platform aims to achieve self-reliance towards 
diagnostics, vaccines and therapeutics for 
COVID-19 and beyond”, they added.

Eminent speakers also lauded DBT for 
launching major missions in the Agri-Biotech 
Sector over past year towards the development 
of improved varieties of cereal crops. “BIO-
TECH KISAN programme of DBT has been 
implemented in 105 Aspirational districts and 
more than 50,000 farmers have been benefitted 
till date”, they informed. They also pointed out, 
“DBT-NGGF - National Genotyping and 
Genomics Facility- for advanced crop 
genomics technology and genotyping services 
to Public and Private Institutions has been 
established. Three improved maize hybrids 
have been developed by Enrichment of Nutr-
itional Quality in Maize through Mole-cular 

Breeding”. It was highlighted that DBT has 
released “Guidelines for evaluation of nano-
based agri-input and food products in India” 
released to push innovation in the agri-sector.

The participants emphasised, “Indian 
Biological Data Centre (IBDC) was esta-
blished by DBT for deposition, storage, 
annotation and sharing of biological data 
generated in the country through extensive 
funding from various Government Organ-
izations”. “Pan India Genome India was 
initiated for cataloguing the genetic variation 
in Indian population with a goal for whole 
genome sequencing and subsequent data 
analysis of 10,000 individuals”, said the 
speakers.

 The celebrations also marked giving away of 
prestigious BRITE (Biotechnology Research 
Innovation and Technology Excellence) 
Awards in various categories. The winners 
were congratulated by all “for receiving the 
Har Gobind Khorana- Innovative Young 
Biotechnologist Award (IYBA), Biotech 
Product, Process Development & Comm-
ercialisation Award (BPPDCA), TATA 
Innovation Fellowship (TIF), S. Rama-
chandran – National Bioscience Award for 
Career Development (SRC-NBACD) & J. 
Ammal- National Women Bio-scientist 
Award (JA-NWBA)”.

The e-book "DBT Fights COVID- From 
Virus to Vaccine" which showcases the 
initiatives and achievements of DBT in the 
mitigation of COVID-19 pandemic enco-
mpassing vaccines, diagnostics, biorep-

ositories, therapeutics and genome analysis 
and other interventions, was also unveiled on 
the occasion.

Speaking on the occasion, Dr. Renu Swarup, 
Secretary, DBT, informed that the department 
had undertaken several reforms in the past one 
year and emphasised on the generation of 
biotech products, process and technologies for 
enhanced efficiency, productivity and cost 
effectiveness in Agriculture, Food and 
Nutritional Security, Affordable Healthcare, 
Environmental Safety, Clean Energy, Biofuel 
and Biomanufacturing. Dr. Renu Swarup, also 
informed that the Department through its 
various programmes has made immense 
contributions to the National Mission 
launched by Prime Minister-Swasth Bharat, 
Swachh Bharat, Startup India, Make In India 
and Digital India.

To mark the occasion, DBT also organized 
webinar/s on “35 years of Biotechnology 
Growth in India – An exciting journey”. Dr. 
Manju Sharma, Former Secretary DBT 
wished DBT and all its institutions a bright 
future. Prof. VijayRaghavan, PSA to GoI and 
former Secretary DBT delivered the inaugural 
address. Eminent scientists like Prof. 
Padmanaban, IISc, Bangalore; Prof. Balaram, 
IISc, Bangalore; Prof. Akhilesh Tyagi, Former 
Director, DBT-NIPGR, New Delhi; Prof. 
Vijayalakshmi Ravindranath, Centre for 
Neuroscience, IISc, Bangalore; and Dr 
Dwipanwita Chattopadhyay, Chairman & 
CEO at IKP Knowledge Park, Hyderabad; 
also spoke on the occasion.
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National Science Day Celebration 
Professor K Vijay Raghavan highlights need for increasing opportunity of knowledge generation 

 S&T Event

At another function at the International 
Advanced Research Centre for Powder 
Metallurgy & New Materials (ARCI) on the 
occasion of National Science Day, scholars 
from some of the premier institutes all over 
India delivered talks on topics ranging from 3D 
printing, alloy design, water purification, 
artificial intelligence, renewable energy, smart 
materials etc. at a talk series.

The best three among the young research 
scholars from IISc, IITs, NITs and Universities 
who participated in the talk series were 
evaluated.  They were selected by a panel of 
eminent professors and senior scientists based 
on the novelty, scientific/technical content and 
relevance to societal needs.

The prize winners were Ms M. Sai Kiran, DST 
Inspire Fellow (SRF) from Sri Sathya Sai 
Institute of Higher Learning, Anantapur 

Campus, Ms Jagriti Singh, Research Scholar, 
Centre for Nanoscience and Engg., IISc, 
Bangalore and Ms S. Mamatha, Research 
Scholar, Centre for Ceramic Processing, 
ARCI, Hyderabad.

Speaking on the occasion, Dr G. Padma-
nabham, Director, ARCI, congratulated the 
young scientists for carrying out materials 
research in socially relevant areas such as 
energy, health, environment, advanced manu-
facturing and so on. He urged the young 
researchers to elevate their curiosity not only 
in understanding the scientific phenomena but 
also the social circumstances in which they 
live. While mentioning that the best science is 
happening at the interface of different science 
streams, he highlighted the importance of 
interaction among young researchers across 
disciplines. He underscored emerging 
materials research trends such as metam-

aterials, high entropy alloys, applic-ation of 
artificial Intelligence in under-standing & 
designing materials, 3D Printing and so on.

As a part of the ARCI's outreach activity, Dr 
Padmanabham released ten 'Science and 
Technology Demo Videos for Students' based 
on ARCI technology developments. These 
will be circulated to all schools in the form of a 
DVD and will also be available on the ARCI 
website (www.arci.res.in). More such videos 
will be periodically added on to the ARCI 
website.

Dr Rakesh K Mishra, Director, CSIR-CCMB 
Hyderabad, elucidated the challenge, the 
exciting science, the rigour and the practical 
aspect of deploying a usable vaccine in the 
current pandemic situation at the National 
Sc ience  Day  t a lk  on  'The  Sc ience , 
Development and Deployment of Vaccines'.

Remembering the architect of modern biology and biotechnology in 
India  
Council of scientific & Industrial Research 
(CSIR)'s Hyderabad-based constituent 
laboratory Centre for Cellular and Molecular 
Biology (CSIR -CCMB) recently celebrated 
its founder's day event commemorating the 
93rd birth anniversary of its founder-director, 
Dr Pushpa Mittra Bhargava.

Dr Pushpa Mittra Bhargava (22 February 1928 
– 1 August 2017) was an Indian scientist, 
writer, and administrator. He founded the 
Centre for Cellular and Molecular Biology 
(CCMB), a premier research institute. Dr 
Bhargava was a major architect of modern 
biology and biotechnology in India and a firm 
believer in the amalgamation of art and science 
in life.

He was a proponent of good scientific temper 
who never stepped back from speaking up 
against any claim that is not backed with 
scientific evidence. He was a giant in the world 
of biological research in India on whose 
shoulders stand hundreds of researchers who 
more than gladly follow his principles.

Dr. Rakesh Mishra, the director of CCMB, 
expressed his support towards ethical research 
and following the example set by Dr. P M 
Bhargava. “Dr P M Bhargava is always a 
source of inspiration and pride for Indian 

biologists. His vision is still relevant in 
delivering the fruit of science to the society” 
said Dr Mishra, on this occasion.

Talks were also given by Dr. Siyaram Pandey 
and Dr. Shradha Goenka, both alumni of 
CSIR-CCMB. Dr. Pandey is a full time 
professor at the University of Windsor, 
Canada from where he gave his talk online. 
He spoke about his research on the effect of 
indigenous plant extracts on neurodeg-

enerative diseases such as Alzhe-imer's and 
Parkinson's. Dr. Goenka is the founder and 
managing director of Biotech desk private 
limited, and holds directorship of three other 
companies. She spoke about the alternative 
career routes for students in academia. She 
emphasised on the development and vali-
dation of Indian reagents and kits to be taken 
forward in the call of Atma Nirbhar Bharat and 
Make in India intiatives.

(Source: India Science Wire)
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Computer History Museum honours tech legend Raj Reddy

 People

The Computer History Museum (CHM) has 
announced that Raj Reddy, the Moza Bint 
Nasser University Professor of Computer 
Science and Robotics at Carnegie Mellon 
University, is among its 2021 Fellow Award 
honourees. CHM's Fellow Awards recognize 
extraordinary individuals for a lifetime of 
achievement in computing and technology.

A visionary in artificial intelligence and 
robotics, Reddy has focused his career on how 
technology can serve society, particularly in 
education and in developing societies.

The founding director of CMU's Robotics 
Institute and a former dean of the School of 
Computer Science, Reddy developed the first 
system capable of recognizing continuous 
speech, and his research team developed many 
of the concepts underlying modern commercial 
speech recognition technology. These ideas 
were adopted in a variety of applied artificial 
intelligence systems.

His research interests extend beyond speech 
recognition to include robotics, human-
computer interaction, innovations in higher 
education and efforts to bridge the "digital 
divide," particularly for people in developing 
nations. He initiated CMU's autonomous 

vehicle program, which subsequently has 
spawned numerous innovations.

Reddy also created the The Universal Digital 
Library, a free, online digital library that 
includes more than 1.5 million volumes, with 
book digitization centers in China, India, 
Egypt and the United States. He was 
instrumental in establishing in 2008 the Rajiv 
Gandi University of Knowledge Tech-
nologies, which enrolls thousands of low-
income, gifted youth from rural south eastern 
India.

Reddy's contributions to science and 
statesmanship were recognized in 2006 by the 
National Science Board, which presented him 

its prestigious Vannevar Bush Award. In 1984, 
France awarded Reddy the Legion of Honour 
for his work in developing countries. He 
received computer science's equivalent to the 
Nobel Prize, the Association for Computing 
Machinery's Turing Award, in 1994 for his 
contributions to artificial intelligence.

Over its three-decade history, previous 
winners of the CHM Fellow Awards include 
CMU alumni James Gosling, Edward 
Feigenbaum, Charles M. Geschke and Ivan 
Sutherland and former faculty such as C. 
Gordon Bell. Other winners have included 
Apple cofounder Steve Wozniak, NASA 
mathematician Katherine Johnson, software 
pioneer Rear Adm. Grace Hopper and World 
Wide Web creator Tim Berners-Lee.

Museum CEO Dan'l Lewin said the impact of 
the CHM Fellows can be seen in art, 
healthcare, education, government and myriad 
other fields and disciplines.

"Their professional and personal stories 
transcend generations and inspire us all," 
Lewin said.

(Source: Carnegie Mellon University news 
release originally written by Heidi Opdyke)

'Touchdown confirmed': Swati Mohan  called Mars landing

All around the world, millions of people 
hushed on Feb. 18 to hear NASA aerospace 
engineer Swati Mohan calmly call the play-by-
play of the Mars 2020 Perseverance rover 
landing.

Mohan, who graduated with a degree in 
mechanical and aerospace engineering, 
described the capsule containing Perseverance 
as it entered the thin Mars atmosphere at 
12,000 mph, briefly becoming a fast-flying 
fireball and then deploying a supersonic 
parachute.

The craft slowed and tossed its back shield 
away, while looking for a parking spot on the 
red planet. With the help of retrorockets and a 
sky crane, Perseverance slowed to a gentle 1.7 
mph at Jezero Crater and came to rest.

“Touchdown confirmed,” Mohan said, at about 
3:55 p.m. EST. “Perseverance is safely on the 
surface of Mars, ready to begin seeking the 
signs of past life.”

Instantly, the mission controllers at the Jet 
Propulsion Laboratory in Pasadena, Califo-
rnia, jumped out of their seats, threw their arms 
in the air, breathed, cheered and finally smiled.

Mohan is the mission's guidance, navigation 
and controls operations lead, effectively the 
eyes and ears of the spacecraft on its seven-
month, 300 million-mile cruise to Earth's 
neighboring planet.

During the long journey, during which the 
craft averaged around 48,000 mph, Mohan 
and her colleagues made sure the spacecraft 
was pointed correctly in space. Other Cornell 
alumni at mission control included Aaron 
Stehura ', M.Eng.  and Kevin Lo , M.Eng. 

Mohan, who received her master's and 
doctorate from the Massachusetts Institute of 
Technology, has received media and social 
media notoriety as a result of Perseverance. 
She started her Twitter account in July 2020, 
about two weeks before the mission's launch 
on July 30 from Cape Canaveral. Currently, 
she has more than 34,000 followers.

(Source: Based on NASA news release 
originally written by Blaine Friedlander)
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DBT-ILS excelled in S&T applications for improving tribal livelihood

 S&T Organaisation

Minister of science & technology, earth 
sciences and health & family welfare; Dr Harsh 
Vardhan has hailed the scientific contribution 
of the Institute of Life Science (ILS), 
Bhubaneshwar, an autonomous institute of 
Department of Biotechnology (DBT), on its 
32nd Foundation Day.

'DBT-ILS has excelled in application of 
science and technology for improving 
livelihoods of the tribal population', said Dr 
Harsh Vardhan. He also praised the scientific 
achievements of the institute during COVID-
19 pandemic, in his online address. “The 
institute has sequenced around 500 viral 
genomes and established 17 virus cultures that 
will enable furthering the research and 
development efforts of COVID-19 in the 
coming days. He also appreciated DBT-ILS for 
testing over 1,50,000 samples from across 
Odisha.

Dr Harsh Vardhan also laid the foundation 
stone for the “Animal Challenge Study 
platform” at DBT-ILS and inaugurated 
Biorepository for COVID-19 clinical samples 

at ILS. The Minister dedicated ILS-IBSD 
partnership centre to the scientific community 
of the north east and also launchesdthe 
Himalayan Bioresources Mission, on this 
occasion.

Animal Challenge Study platform at DBT-
ILS will undertake evaluation studies of 
potential drug and vaccine candidates. 
Biorepository for the COVID-19 clinical 
samples at ILS now holds more than 1000 
samples of nasopharyngeal swabs, blood, 
urine and saliva etc from 202 COVID 
patients. The ILS-IBSD partnership centre 
aims at skill and capacity development of 
scientific communities of North East region, 
espec ia l ly  in  the  a rea  o f  advanced 
biotechnology. The Himalayan Bioresources 
Mission will carry out advanced research 
focusing on agriculture, horticulture, 
medicinal and aromatic plants, livestock and 
microbial resources, while taking up transl-
ational research for societal devel-opment. 
Speaking on the occasion, Shri Dharmendra 
Pradhan, Minister for Petroleum and Natural 

Gases, said that DBT-ILS is one of the premier 
institutions in Odisha and Eastern India and 
expressed satisfaction that ILS is working to 
create a visible impact on lives and livelihoods 
of the people of Odisha. The Minister further 
said that Odisha's coastline has been in focus 
for Prime Minister Shri Narendra Modi's 
vision of a blue economy. He requested Dr 
Harsh Vardhan that a Centre of Excellence on 
Marine Biotechnology at ILS be set up which 
will help unlock the true potential of a marine-
led sustainable economic growth in Odisha.

Dr. Renu Swarup, Secretary, Department of 
Biotechnology,  mentioned about  the 
impressive progress made by DBT-ILS 
particularly in the area of tribal health and 
nutrition using multi-omics approach which 
will have far reaching implications. Dr. Ajay 
Parida, Director, DBT-ILS gave a detailed 
presentation on the work carried out in the area 
of research and development, COVID 
management, societal work as well as 
entrepreneurship development.

(Source: India Science Wire)

Data and Artificial Intelligence are growing sectors among new job 
clusters   
Data and artificial intelligence are the fastest 
growing clusters and these sectors need to be 
included in schools, colleges, and university 
curricula, said Director IBM Research India, 
and CTO, IBM India and South Asia, Dr. Gargi 
B Dasgupta. She was discussing the jobs that 
would stay for the next ten years, at a special 
lecture on National Science Day (NSD) on the 
theme 'Future of STI: Impacts on Education, 
Skills and Work'.

She spoke about the future of jobs and the 
urgency of science, highlighting the recent 
study by the World Economic Forum (WEF) 
on the new emerging job clusters and the skills 
required for tomorrow's economy. She said 
that the fourth industrial revolution is creating 
demand for new skill sets, displacing existing 
jobs as well as giving rise to new ones.

Speaking on the recent study by WEF, she 
talked about the new professions and five new 
job clusters that have been identified. These are 
– Data and Artificial Intelligence (AI), Engin-
eering and Cloud, Product Development, 
People and Sales, and Marketing. She stressed 
that it was time to bring about changes in 
policies so that science (especially data 

science) will be pervasive, digital and human 
factoring in demand.

“Scientists have a broader role to play, and 
communities need to think scientifically. 
Urgency of science is greater now than in the 
past, and we should accelerate our scientific 
processes. Science and technology can solve 
various problems, and we are in a position to 
make a difference by focusing on engaging 

with the scientific community to solve 
problems”, she pointed out.

Dr. Dasgupta, highlighted that the science and 
scientist community gave hope and light as the 
world was going through the pandemic last 
year, and it is the need of the hour to use S&T in 
every sphere to keep safe people, jobs and 
economy.

(Source: India Science Wire)
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Models for biological research 
– from absolute in vitro to complete in vivo models

Research in biology involves the use of several model systems for 
characterization of molecules, testing safety and efficacy of drugs and 
elucidating the morphological and physiological parameters of the 
system. The various research models that have been extensively used in 
drug development studies are in-silco, in-vitro, ex-vivo, in-vivo and 
clinical trials.

When the outcomes of a research are to be extrapolated to human benefit, 
it becomes essential to involve a myriad of testing methods and test 
models. The requirements of an ideal test system are yet to be met by any 
of the available models, nevertheless existing testing models form a 
linked chain that cushions the transition between testing compounds in 
the laboratory to testing in actual human patients. With the advance of 
technology, nowadays researchers are able to computationally test the 
suitability of test molecules using computer generated models (termed as 

in-silico research). Through in-silico models, targets and leads are 
discovered and validated as potential drug interventions. Gene function 
analysis, chemoinformatics for giving rise to compound libraries and 
estimation of drug-likeness are some techniques which are performed 
prior to any laboratory work.

Once in-silico analyses have been performed, the molecules are tested 
in-vitro in a laboratory setting. Testing here involves the employment of 
various assays that serve to functionally quantify the effects observed 
prior to and after an intervention. Traditionally, once in-vitro tests 
yielded positive results, the molecules would be tested on animal 
models. Prior to direct administration of molecules into live animals for 
testing, they are tested in ex-vivo models. The model organism is first 
rendered unfit by artificially damaging the organ, to mimic the 
conditions which will be relieved by the molecule under study. The 
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The various models used in research ranging from in silico to in vivo models. In most cases, these components are used in tandem and more than 

one model is used at any stage of research. However, in vitro models are the first ones that are used and based on the results obtained, the most 

promising studies are extended for in vivo testing. The 3D cell cultures and organoid cultures bridge the gap between absolute in vitro and total in 

vivo models. 

When the outcomes of a research are to be extrapolated to human benefit, it becomes essential to involve a 

myriad of testing methods and test models. The requirements of an ideal test system are yet to be met by 

any of the available models, nevertheless existing testing models form a linked chain that cushions the 

transition between testing compounds in the laboratory to testing in actual human patients
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Models for biological research – from absolute in vitro to complete in vivo models

organs harvested may either be benefitted therapeutically by the lead or 
may be used to detect the toxicology profiles of the lead molecule.

Once ex-vivo organ testing received positive results, the molecules are 
tested on live animal models. Even with the obvious ethical issues 
surrounding animal testing, it remains an indispensable strategy due to 
the physiological and anatomical similarities between animals and 
humans. The complex physiological associations present in humans are 
mimicked in animal models like rats, mice, guinea pigs, dogs, rabbits, 
and monkeys. Another similarity observed is that the pathophysiology of 
infection is quite similar. This similarity is observed in disease states such 
as diabetes also, prompting the development of animal models.

But tests in in-vitro conditions are not sufficient for claiming safety of the 
test molecules. Testing it in- vitro conditions only often resulted in the 
molecules showcasing a different pharmacological profile than the one 
documented. This discrepancy is observed between animal and human 
models also, owing to the vast variations in the genetic makeup of 
animals across species. This manifests as a gap between successful lead 
detection and successful therapeutic application. As a counter to this 
disability, 3D cell cultures and organoid models were developed. These 
systems are more complex and closer to the in-vivo microenvironments 
than conventional in- vitro systems.

3D cell cultures, serve to provide more accurate information regarding 
human physiology and pharmacodynamics of drugs. The reason for a 
higher reliability while dealing with 3D cultures, is due to the 
resemblance of the cultured cells' architecture to actual physiologic 
environments. The freedom of growth spanning the third dimension 
allows cells to take up specific spatial orientations. This allows 
intracellular signaling and receptor organization which ultimately leads 
to variations in signal transduction. The effects of this can be seen in 
downstream processes including gene expression. Cells cultured in 3D 
scaffolds take up a variety of shapes, the most commonly observed shape 
being spheroids. Even among spheroids, the structural parameters of 
spheroids vary based on the underlying cell type. These 3D models have 
been extensively expanded using cancer cell lines. Allowing cancer cells 
to grow in 3 dimension allows cellular organization resembling in-vivo 
microenvironments closer than any monolayer culture could achieve. 
Hence these cultures are being inculcated within drug discovery and 
pathophysiology research extensively.

A newer research strategy involves the use of organoids to test molecules. 
Organoids have made it possible to study disease systems of humans in 
great detail. These are basically stem cell based or healthy tissue based 
3D cultures that contain the major cell types of the organ in question. The 
cells are also allowed to localize and orient themselves within the 
scaffold, giving rise to an organization akin to that seen in-vivo. A major 
advantage with organoids is its histological similarities to in-vivo tissues. 
To establish organoids, adult cells are first de-differentiated into induced 
pluripotent stem cells, which undergo expansion and organization to give 
rise to organoids. Hence they are also ideal to track developmental paths.

Given these advantages, it is more prudent to establish workflow in 3D 
cultures and organoids before indulging in animal testing. The use of 3D 
cultures is more widespread because of advantages like availability of 
cells and lack of pre-processing into iPSCs. For cancer research 3D cell 
cultures have become irreplaceable. The morphology of cancer cell 
lines observed in 3D cultures is a very good indicator of the processes 
that occur in-vivo. Hence, oncology and treatment strategies are being 
researched in 3D cultures over conventional monolayers. 
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First-in-human clinical trial to assess gene therapy 
for Alzheimer's disease

Researchers at University of California San Diego School of Medicine 
have launched a first-in-human Phase I clinical trial to assess the safety 
and efficacy of a gene therapy to deliver a key protein into the brains of 
persons with Alzheimer's disease (AD) or Mild Cognitive Impairment 
(MCI), a condition that often precedes full-blown dementia.

The protein, called brain-derived neurotrophic factor or BDNF, is part 
of a family of growth factors found in the brain and central nervous 
system that support the survival of existing neurons and promote growth 
and differentiation of new neurons and synapses. BDNF is particularly 
important in brain regions susceptible to degeneration in AD.

In previous published research, principal investigator Mark Tuszynski, 
MD, PhD, professor of neuroscience and director of the Translational 
Neuroscience Institute at UC San Diego School of Medicine, and 
colleagues described the prevention and reversal of brain cell 
degeneration and death in animal model

“We found that delivering BDNF to the part of the brain that is affected 
earliest in Alzheimer's disease —the entorhinal cortex and hippocampus 
— was able to reverse the loss of connections and to protect from 
ongoing cell degeneration,” said Tuszynski. “These benefits were 
observed in aged rats, aged monkeys and amyloid mice.”

Amyloid mice are genetically engineered to inherit a mutation in the 
gene encoding the amyloid precursor protein, and as a result develop 
amyloid plaques — aggregates of misfolded proteins in the brain that are 
considered a hallmark characteristic of AD.

BDNF is normally produced throughout life in the entorhinal cortex, an 
important memory center in the brain and one of the first places where 
the effects of AD typically appear in the form of short-term memory 
loss. Persons with AD have diminished levels of BDNF.

But BDNF is not easy to work with. It is a large molecule and cannot 
pass through the blood-brain barrier. As a result, researchers will use 
gene therapy in which a harmless adeno-associated virus (AAV2) is 
modified to carry the BDNF gene and injected directly into targeted 
regions of the brain, where researchers hope it will prompt production of 
therapeutic BDNF in nearby cells.

The injections are precisely controlled to contain exposure to 

surrounding degenerating neurons since freely circulating BDNF can 
cause adverse effects, such as seizures.

The three-year-long trial will recruit 12 participants with either 
diagnosed AD or MCI to receive AAV2-BDNF treatment, with another 
12 persons serving as comparative controls over that period.

This is the first safety and efficacy assessment of AAV2-BDNF in 
humans. A previous gene therapy trial from 2001 to 2012 using AAV2 
and a different protein called nerve growth factor (NGF) found 
heightened growth, axonal sprouting and activation of functional 
markers in the brains of participants.

“The BDNF gene therapy trial in AD represents an advance over the 
earlier NGF trial,” said Tuszynski. “BDNF is a more potent growth 
factor than NGF for neural circuits that degenerate in AD. In addition, 
new methods for delivering BDNF will more effectively deliver and 
distribute it into the entorhinal cortex and hippocampus.”

Despite billions of dollars of research investment and decades of effort, 
there are only two symptomatic treatments for AD. There is no cure or 
approved way to slow or stop progression of the neurological disorder 
that afflicts more than 5 million Americans and is the sixth leading cause 
of death in the United States.

Numerous clinical trials are ongoing to assess pharmaceutical 
remedies. Tuszynski said gene therapy, which debuted in 1980 and has 
been tested on multiple diseases and conditions, represents a different 
approach to a disease that requires new ways of thinking about the 
disease and new attempts at treatments.

“We hope to build on recent successes of gene therapy in other diseases, 
including a breakthrough success in the treatment of congenital 
weakness in infants (spinal muscular atrophy) and blindness (Leber 
Hereditary Optic Neuropathy, a form of retinitis pigmentosa),” 
Tuszynski said.

“BDNF gene therapy has the potential, unlike other AD therapies 
currently under development, to rebuild brain circuits, slow cell loss 
and stimulate cell function. We are looking forward to observing the 
effects of this new effort in patients with AD and MCI.”

(Source: University of California San Diego news release)

UC San Diego researchers will 

inject harmless virus carrying a 

restorative gene into participants' 

brains, where earlier animal studies 

suggest it may slow, prevent or 

reverse progression of the 

neurological disorder

Mark Tuszynski, MD, PhD, professor of neuroscience and director of 

the Translational Neuroscience Institute at UC San Diego School of 

Medicine
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NASA's Mars Perseverance Rover safely lands on 
Red Planet

The largest, most advanced rover NASA has sent to another world 
thtouched down on Mars on 18  February after a 203-day journey 

traversing 293 million miles (472 million kilometers). Confirmation of 
the successful touchdown was announced in mission control at NASA's 
Jet Propulsion Laboratory in Southern California at 3:55 p.m. EST 
(12:55 p.m. PST).

Packed with groundbreaking technology, the Mars 2020 mission 
launched July 30, 2020, from Cape Canaveral Space Force Station in 
Florida. The Perseverance rover mission marks an ambitious first step in 
the effort to collect Mars samples and return them to Earth.  

“This landing is one of those pivotal moments for NASA, the United 
States, and space exploration globally – when we know we are on the 
cusp of discovery and sharpening our pencils, so to speak, to rewrite the 
textbooks,” said acting NASA Administrator Steve Jurczyk. “The Mars 
2020 Perseverance mission embodies our nation's spirit of persevering 
even in the most challenging of situations, inspiring, and advancing 
science and exploration. The mission itself personifies the human ideal 
of persevering toward the future and will help us prepare for human 
exploration of the Red Planet.”

About the size of a car, the 2,263-pound (1,026-kilogram) robotic 
geologist and astrobiologist will undergo several weeks of testing 
before it begins its two-year science investigation of Mars' Jezero 
Crater. While the rover will investigate the rock and sediment of Jezero's 
ancient lakebed and river delta to characterize the region's geology and 

past climate, a fundamental part of its mission is astrobiology, including 
the search for signs of ancient microbial life. To that end, the Mars 
Sample Return campaign, being planned by NASA and ESA (European 
Space Agency), will allow scientists on Earth to study samples collected 
by Perseverance to search for definitive signs of past life using 
instruments too large and complex to send to the Red Planet.

“Because of today's exciting events, the first pristine samples from 
carefully documented locations on another planet are another step 
closer to being returned to Earth,” said Thomas Zurbuchen, associate 
administrator for science at NASA. “Perseverance is the first step in 
bringing back rock and regolith from Mars. We don't know what these 
pristine samples from Mars will tell us. But what they could tell us is 
monumental – including that life might have once existed beyond 
Earth.”

Some 28 miles (45 kilometers) wide, Jezero Crater sits on the western 
edge of Isidis Planitia, a giant impact basin just north of the Martian 
equator. Scientists have determined that 3.5 billion years ago the crater 
had its own river delta and was filled with water.

The power system that provides electricity and heat for Perseverance 
through its exploration of Jezero Crater is a Multi-Mission 
Radioisotope Thermoelectric Generator, or MMRTG. The U.S. 
Department of Energy (DOE) provided it to NASA through an ongoing 
partnership to develop power systems for civil space applications.

Members of NASA's Perseverance Mars rover team watch in mission control as the first images arrive moments after the spacecraft successfully touched 

down on Mars, Thursday, Feb. 18, 2021, at NASA's Jet Propulsion Laboratory in Pasadena, California. 



FEATURES

17 The Scitech Journal Volume 08 Issue 04 April 2021

NASA's Mars Perseverance Rover safely lands on Red Planet

Equipped with seven primary science instruments, the most cameras 
ever sent to Mars, and its exquisitely complex sample caching system – 
the first of its kind sent into space – Perseverance will scour the Jezero 
region for fossilized remains of ancient microscopic Martian life, taking 
samples along the way.  

“Perseverance is the most sophisticated robotic geologist ever made, but 
verifying that microscopic life once existed carries an enormous burden 
of proof,” said Lori Glaze, director of NASA's Planetary Science 
Division. “While we'll learn a lot with the great instruments we have 
aboard the rover, it may very well require the far more capable 
laboratories and instruments back here on Earth to tell us whether our 
samples carry evidence that Mars once harbored life.”

Paving the Way for Human Missions

“Landing on Mars is always an incredibly difficult task and we are proud 
to continue building on our past success,” said JPL Director Michael 
Watkins. “But, while Perseverance advances that success, this rover is 
also blazing its own path and daring new challenges in the surface 
mission. We built the rover not just to land but to find and collect the best 
scientific samples for return to Earth, and its incredibly complex 
sampling system and autonomy not only enable that mission, they set 
the stage for future robotic and crewed missions.”

The Mars Entry, Descent, and Landing Instrumentation 2 (MEDLI2) 
sensor suite collected data about Mars' atmosphere during entry, and the 
Terrain-Relative Navigation system autonomously guided the 
spacecraft during final descent. The data from both are expected to help 
future human missions land on other worlds more safely and with larger 
payloads.

On the surface of Mars, Perseverance's science instruments will have an 
opportunity to scientifically shine. Mastcam-Z is a pair of zoomable 
science cameras on Perseverance's remote sensing mast, or head, that 
creates high-resolution, color 3D panoramas of the Martian landscape. 
Also located on the mast, the SuperCam uses a pulsed laser to study the 
chemistry of rocks and sediment and has its own microphone to help 
scientists better understand the property of the rocks, including their 
hardness.

Located on a turret at the end of the rover's robotic arm, the Planetary 
Instrument for X-ray Lithochemistry (PIXL) and the Scanning 
Habitable Environments with Raman & Luminescence for Organics & 
Chemicals (SHERLOC) instruments will work together to collect data 
on Mars' geology close-up. PIXL will use an X-ray beam and suite of 
sensors to delve into a rock's elemental chemistry. SHERLOC's 
ultraviolet laser and spectrometer, along with its Wide Angle 
Topographic Sensor for Operations and eNgineering (WATSON) 
imager, will study rock surfaces, mapping out the presence of certain 
minerals and organic molecules, which are the carbon-based building 
blocks of life on Earth.

The rover chassis is home to three science instruments, as well. The 
Radar Imager for Mars' Subsurface Experiment (RIMFAX) is the first 
ground-penetrating radar on the surface of Mars and will be used to 
determine how different layers of the Martian surface formed over time. 
The data could help pave the way for future sensors that hunt for 
subsurface water ice deposits.

Also with an eye on future Red Planet explorations, the Mars Oxygen 
In-Situ Resource Utilization Experiment (MOXIE) technology 
demonstration will attempt to manufacture oxygen out of thin air – the 
Red Planet's tenuous and mostly carbon dioxide atmosphere. The 

rover's Mars Environmental Dynamics Analyzer (MEDA) instrument, 
which has sensors on the mast and chassis, will provide key information 
about present-day Mars weather, climate, and dust.

Currently attached to the belly of Perseverance, the diminutive 
Ingenuity Mars Helicopter is a technology demonstration that will 
attempt the first powered, controlled flight on another planet.

Project engineers and scientists will now put Perseverance through its 
paces, testing every instrument, subsystem, and subroutine over the 
next month or two. Only then will they deploy the helicopter to the 
surface for the flight test phase. If successful, Ingenuity could add an 
aerial dimension to exploration of the Red Planet in which such 
helicopters serve as a scouts or make deliveries for future astronauts 
away from their base.

Once Ingenuity's test flights are complete, the rover's search for 
evidence of ancient microbial life will begin in earnest.

“Perseverance is more than a rover, and more than this amazing 
collection of men and women that built it and got us here,” said John 
McNamee, project manager of the Mars 2020 Perseverance rover 
mission at JPL. “It is even more than the 10.9 million people who signed 
up to be part of our mission. This mission is about what humans can 
achieve when they persevere. We made it this far. Now, watch us go.”

More About the Mission

A primary objective for Perseverance's mission on Mars is astrobiology 
research, including the search for signs of ancient microbial life. The 
rover will characterize the planet's geology and past climate and be the 
first mission to collect and cache Martian rock and regolith, paving the 
way for human exploration of the Red Planet.

Subsequent NASA missions, in cooperation with ESA, will send 
spacecraft to Mars to collect these cached samples from the surface and 
return them to Earth for in-depth analysis.

The Mars 2020 Perseverance mission is part of NASA's Moon to Mars 
exploration approach, which includes Artemis missions to the Moon 
that will help prepare for human exploration of the Red Planet.

JPL, a division of Caltech in Pasadena, California, manages the Mars 
2020 Perseverance mission and the Ingenuity Mars Helicopter 
technology demonstration for NASA. (Source: NASA news release)

This image is part of a video taken by several cameras as NASA's 
Perseverance rover touched down on Mars. A camera aboard the descent 
stage captured this shot. Credit: NASA/JPL-Caltech. 
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How math can help us understand the human body

Healthy human bodies are good at regulating: Our temperatures remain 
around 98.6 degrees Fahrenheit, no matter how hot or cold the 
temperature around us. The sugar levels in our blood remain fairly 
constant, even when we down a glass of juice. We keep the right amount 
of calcium in our bones and out of the rest of our bodies.

We couldn't survive without that regulation, called homeostasis. And 
when the systems break down, the results can cause illness or, 
sometimes, death.

In presentations at the American Association for the Advancement of 
Science's annual meeting, researchers argued that mathematics can help 
explain and predict those breakdowns, potentially offering new ways of 
treating the systems to prevent or fix them when things go wrong. The 
meeting was held virtually earlier this year because of the COVID-19 
pandemic.

Homeostasis “is a biological phenomenon and biological systems 
wouldn't work without it,” said Marty Golubitsky, one of the presenters 
and a distinguished professor of natural and mathematical sciences at 
The Ohio State University. “And if you had detailed, accurate 
mathematical models, you could numerically explore those systems, 
find places where this control really happens, and then you could 
estimate how things go wrong and how you might be able to correct it.”

Scientists have a good handle on the biological reasons why that 
regulation happens: Certain systems in our bodies have to remain 
constant in order to function and keep our bodies alive. The math behind 
it, though, is less certain.

But understanding homeostasis – including predicting changes to it and 
calculating ways to keep the body regulated despite breakdowns in the 
body's systems that manage those regulations – could be a way to 
provide targeted medical care to people who need it, said Janet Best, co-
author of some of the research behind the presentations and professor of 
mathematics at Ohio State.

“This is part of precision medicine,” said Best, who is also co-director of 
Ohio State's Mathematical Biosciences Institute. “People are different, 
and you need a model that can work on different people. And we think 
that's what we've developed here.”

Researchers at the MBI and at other institutions who study how math 
and biology intersect have built models to explain how the body 
maintains homeostasis in a variety of systems. At the heart of those 
models is a graph, a mathematical concept that seeks to explain how 
objects relate to one another. (If you took algebra or geometry in high 
school, you likely learned some of the basics of graph theory.)

Golubitsky and Best said that graph theory can help explain and predict 
changes to homeostasis in the body. That explanation, they say, could be 
useful for biologists and others looking for ways to intervene when 
homeostasis breaks down. That breakdown causes a number of 
problems – too much glucose in a person's blood, for example, or not 
enough calcium in their bones.

The AAAS presentations focused both on a graph that models how the 
body regulates dopamine levels through homeostasis and how graph 
theory helps identify properties of graphs that can help predict 
homeostasis. Golubitsky and Best described how dopamine and the 
enzymes that break it down can be represented as a mathematical 
formula associated with a graph.

They showed that, by calculating changes in the nodes, it might be 
possible to calculate or predict changes in dopamine levels. That 
approach could be expanded to other systems, Golubitsky said, though 
future study is needed to know for sure. That study is already underway, 
he said.

“Homeostasis is an important enough area in biology that if 
mathematics can contribute anything, it's a success,” he said.

(Source: The Ohio State University news release written by Laura 
Arenschield)

Math -- specifically graph theory and the study of nodes in the body -- might help explain how the human body regulates everything from 
temperature to dopamine, according to a recent presentation at the American Association for the Advancement of Science's annual meeting. 
Illustration via Getty Images

Graph theory helps biologists study homeostasis
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Sixth Mirror Cast for Giant Magellan Telescope

The University of Texas at Austin and other partners of the Giant 
Magellan Telescope (GMT) announce the fabrication of the sixth of 
seven of the world's largest monolithic mirrors. These mirrors will allow 
astronomers to see farther into the universe with more detail than any 
other optical telescope before. The sixth 8.4-meter (27.5 feet) mirror — 
about two stories high when standing on edge — is being fabricated at 
The University of Arizona's Richard F. Caris Mirror Lab and will take 
nearly four years to complete.

“This mirror casting brings the faculty, students, and researchers of The 
University of Texas at Austin one step closer to having access to the 
unique scientific tool that is the Giant Magellan Telescope,” said Taft 
Armandroff, Director of the university's McDonald Observatory and 
Vice Chair of the GMT Organization's Board of Directors.

The process of casting the giant mirror involves melting nearly 20 tons 
(38,490 pounds) of specialized glass into the world's only spinning 
furnace designed to cast giant mirrors for telescopes. At the peak of the 
melting process, the furnace spins at five revolutions per minute, 
heating the glass to 1,165 degrees Celsius (2,129 F) for approximately 
five hours until it liquefies into the mold. The peak temperature event is 
called “high fire,” and will occur tomorrow, March 6.

The mirror then enters a one month annealing process where the glass is 
cooled while the furnace spins at a slower rate in order to remove 
internal stresses and toughen the glass. It takes another 1.5 months to 
cool to room temperature. This “spin cast” process gives the mirror 
surface its special parabolic shape. Once cooled, the mirror will be 
polished for two years before reaching an optical surface precision of 
less than one thousandth of the width of a human hair.

“The most important part of a telescope is its light-collecting mirror,” 
said James Fanson, GMT Project Manager. “Once operational, the 
Giant Magellan Telescope will produce images ten times sharper than 

the Hubble Space Telescope. The discoveries these mirrors will make 
will transform our understanding of the universe.”

With the first two giant mirrors completed and in storage in Tucson, the 
sixth mirror joins three others in various stages of production at the 
mirror lab. In the late 2020s, the giant mirrors will be transported more 
than 8,100 kilometers (5,000 miles) to the GMT's future home at Las 
Campanas Observatory in Chile. One of the best astronomical sites on 
the planet, it has clear skies, low light pollution, and stable airflow, 
producing exceptionally sharp images. The southern hemisphere 
location gives GMT access to the center of the Milky Way and its 
supermassive black hole — as well as many of the most interesting 
nearby galaxies.

Once the GMT becomes fully operational, its seven-mirror array will 
have a total light collecting area of 368 square meters (3,961 square feet) 
— enough to see the torch engraved on a dime from nearly 160 
kilometers (100 miles) away. The mirrors help give the GMT the widest 
field of view of any of the forthcoming telescopes in the 30-meter class.

“This unprecedented combination of light gathering power, efficiency, 
and image resolution will enable us to make new discoveries across all 
fields of astronomy, particularly fields that require the highest spatial 
and spectral resolutions, like the search for other Earths,” said Rebecca 
Bernstein, GMT Chief Scientist. “We will have unique capabilities for 
studying planets at high resolution, which is the key to understanding if 
a planet has a rocky composition like our Earth, if it contains liquid 
water, and if its atmosphere contains the right combination of molecules 
to signal the presence of life.”

The GMT project is the work of a distinguished international 
consortium of leading universities and science institutions.

(Source: University of Texas news release)

The 8.4-meter mirror joins five of the world's largest mirrors previously cast for the Giant Magellan Telescope, one of the world's largest and 
most anticipated extremely large telescopes.
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50-year survey reveals the values kids learn from 
popular shows

How important is fame? What about self-acceptance? Benevolence? 
The messages children between the ages of 8 and 12 glean from TV play 
a significant role in their development, influencing attitudes and 
behaviors as they grow into their teenage years and beyond, UCLA 
psychologists say.

Now, a new report by UCLA's Center for Scholars and Storytellers 
assesses the values emphasized by television programs popular with 
tweens over each decade from 1967 to 2017, charting how 16 values 
have waxed and waned in importance during that 50-year span. 

Among the key findings is that fame, after nearly 40 years of ranking 
near the bottom (it was 15th in 1967, 1987 and 1997), rose to become the 
No. 1 value in 2007, then dropped to sixth in importance in 2017. 

Achievement — being very successful — was ranked first in 2017, with 
self-acceptance, image, popularity and being part of a community 
rounding out the top five.  

The report, “The Rise and Fall of Fame: Tracking the Landscape of 
Values Portrayed on Television from 1967 to 2017” (PDF), evaluated 
two programs per decade (and four in 2017), from “The Andy Griffith 
Show” in 1967 and “Happy Days” in 1977 to “American Idol” and 
“Hannah Montana” in 2007 and “America's Got Talent” and “Girl 
Meets World” in 2017.

Like fame, values such as community feeling and benevolence have also 
seen dramatic rises and falls over the past half-century, with their 
rankings typically echoing changes in the larger culture, the researchers 
found.

Being part of community, for instance, which ranked No. 1 in 1967, 
1977 and 1997 (and No. 2 in 1987), plummeted to the 11th spot in 2007 
— 10 spots below fame — before rising again to fifth in 2017. Likewise, 
being kind and helping others, the No. 2 value in 1967 and 1997, fell to 
the 12th spot in 2007. It is now ranked eighth. 

“I believe that television reflects the culture, and this half-century of 
data shows that American culture has changed drastically,” said report 
author Yalda Uhls, founder and executive director of the Center for 
Scholars and Storytellers and an adjunct assistant professor of 
psychology. “Media plays an important role as young people are 
developing a concept of the social world outside of their immediate 
environment.”  

The concepts children develop can also vary widely based on what types 
of programs they're watching, according to the authors, who found a 
stark divergence between the values conveyed in reality shows — first 
evaluated in 2007 — and those of scripted fictional shows.

Values in reality TV vs. fictional programs

The most popular tween reality shows in 2017, based on Nielsen ratings, 
were “America's Got Talent” and “American Ninja Warrior,” while the 
top two scripted shows were “Thundermans” and “Girl Meets World.” 
In the scripted shows, the top values conveyed were self-acceptance, 
benevolence and being part of a community. In contrast, the top values 

conveyed in reality shows were fame, image and self-centeredness.

Reality shows, created for a broad audience and watched frequently by 
tweens, often highlight competition and the importance of being No. 1 
and include bullying, cheating and a winning-at-all-costs value system, 
the authors note.

“If tweens watch, admire and identify with people who mostly care 
about fame and winning, these values may become even more important 
in our culture,” said the report's lead author, Agnes Varghese, a fellow of 
the center and a UC Riverside graduate student. “Reality television 
shows continued to reflect the same trend we saw in 2007, with self-
focused values such as fame ranking highest.”

The authors recommend that parents help children understand that 
reality shows do not depict the experience of the average person and that 
fictional shows do not adequately depict the hard work and struggles 
associated with achieving fame.

TV values and the rise of social media

Uhls believes the explosive growth and popularity of social media 
platforms such as Facebook, launched in 2004, and YouTube, launched 
in 2005, may have influenced television content creators in the first 
decade of the 2000s to make fame-focused tween shows. Other research 
has shown that social media growth was accompanied by a rise in 
narcissism and a decrease in empathy among college students in the 
U.S., she notes.

“I don't think this is a coincidence,” said Uhls, who was formerly a 
movie studio executive. “The growth of social media gives children 
access to an audience beyond the school grounds.”  

By 2017, the social media landscape had expanded to include platforms 
like Snapchat and Instagram, and the access they provided to an ever-
widening audience made popularity seem more easily attainable. For 
that reason, Uhls believes, achieving fame may have become less 
desirable and unique. In addition, the severe recession of 2007–09 may 
have shifted the culture away from self-focused values such as fame and 
getting rich.

Research conducted by UCLA distinguished professor of psychology 
Patricia Greenfield and colleagues has shown that society tends to 
become more community-focused in times of collective distress, Uhls 
noted.

Because children, particularly in their tween years, are forming a belief 
system that integrates the many messages about desirable future 
aspirations they receive from parents, school, peers and media, it is 
crucial to understand the role television plays in promoting values — 
both positive and negative, the researchers say.

The report draws on research, both published and unpublished, by Uhls, 
Greenfield and former UCLA graduate students Jill Giardino and 
Caroline Fung.

(Source: UCLA news release)

Values have changed from decade to decade, often reflecting shifts in the broader culture
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Studying human-wildlife interactions: Why we 
need to look beyond conflict

Every year, several Mugger crocodile attacks are reported in Gujarat,  
claiming several human lives. But its districts have caught media 
attention, not because of the attacks but due to the positive relationship  
between the locals and the crocodiles. Communities are known to 
protect the mugger crocodiles actively and even build them small 
islands in the village ponds, despite the danger they pose. Researchers  
Anirudhkumar Vasava from Voluntary Nature Conservancy, Gujarat, 
and Simon Pooley from Birkbeck University of London, UK, met with 
the locals to understand how this coexistence came to be. They quickly 
realised that studying coexistence is no easy task. Observing the 
challenges, they have explored the need to shift how we think and study 
human-wildlife relationships in an essay in the journal Conservation  
Biology. 

Travelling around the districts of Kheda, Anand and Vadodara in 
Gujarat, the researchers interviewed people who had been bitten or were 
involved in human-crocodile conflicts. The locals often avoided their 
questions about the crocodile attacks or provided evasive answers. 
Moreover, communicating and translating their questions often proved 
to be challenging. 

“Human-wildlife coexistence is academically understudied. Our aim 
was to initiate a wider dialogue on the necessity and challenges of 
studying coexistence,” says Dr Saloni Bhatia, a postdoctoral fellow at 
the Indian Institute of Technology Bombay (IIT Bombay), who was 
involved in the study. Indeed, studies have shown that research on 
human-wildlife relations is skewed towards conflict. A conducted study 
in 2019 found 71% of the prominent literature on human-wildlife 
relations focused on conflict, while only 2% concentrated explicitly on 
coexistence. 

The authors explain that conservation research is often based on simply 
getting the numbers — deaths due to conflict, damage caused to crops 
and other economic costs. This might enhance our understanding of the 
effects of human-wildlife conflict but research conducted in this manner 
overlooks the more nuanced effects of the conflict, such as the trauma 
faced by both humans and animals and how it is dealt with in different 
socio-cultural contexts. Importantly, it also overlooks the cause of the 
conflict and how diverse populations and cultures perceive wildlife and 
the relationship they share with nature. 

The researchers also find Western value systems being incorrectly 
applied in India and other parts of the world while dealing with the 
impact of human-wildlife conflict on humans. For example, western 
ideas of psychology and behaviour are often used in research on human-
wildlife interactions and the role of local religious and cultural beliefs 
and rituals in helping people cope with the trauma of human-wildlife 
conflict is ignored. 

The researchers point to evidence of trauma in animals, like the 
psychological stress observed in caused by human-Asian elephants, 
wildlife conflict. But they find that there is very little research 
conducted on how animals are affected by and cope with conflict. A 
comprehensive understanding of human-animal coexistence is not 
possible from an approach centred around humans. This applies to not 
just conflict but also neutral and positive aspects of coexistence. 
According to the authors, the concept of coexistence “should assume 
that wild animals have the capacity to adjust to human presence in the 
landscape; it is not only humans who can adapt.” 

Another concern about current research practices is that many studies 
about human-wildlife conflict are conducted in the “wild”, where there 
is little or no human presence. The authors explain that this has proven 
to be ineffective as much of wildlife survives outside of protected areas, 
in human inhabited or altered landscapes like the wetlands of rural 
Gujarat. The human-wildlife relationship is often erroneously studied 
as if it were a dichotomy, separated by conflict. To truly understand the 
conflict, it is important to explore places with human activity such as 
agricultural areas or areas with habitat encroachment and deforestation. 
The authors urge the need for a paradigm shift: conflict is an inherent 
part of coexistence, and this coexistence arises from the shared 
experience of humans and wildlife. 

The researchers also attempt to explain the challenges of researching 
human-wildlife coexistence. Understanding the meaning of 
coexistence and how it could be achieved requires studying complex 
aspects of human and animal behaviour. Documenting and analyzing 
experiences and post-traumatic effects of life-changing encounters with 
wild animals, including attacks and disastrous loss of livestock, food or 
crops in different populations and cultures, would take a lot of effort, 
time and resources. Researchers would have to conduct ethnographic 
studies, spending several months or even years with a specific 
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Do atheists have a moral compass?
A new study looks into these questions based on what values people view as relevant for morality

Is there any truth to the cross-cultural stereotype that suggests that 
atheists are untrustworthy and lack a moral compass? Do atheists care 
less, or at least think differently about, morality than religious people 
do?

A new study from a University of Illinois Chicago social psychologist 
looks into these questions based on what values people view as relevant 
for morality, as well as what moral principles they rely on when making 
a moral judgment. It also explores where potential differences in moral 
values between religious believers and disbelievers may stem from.

Tomas Ståhl, UIC assistant professor of psychology, examined the 
matter in two large-scale cross-national surveys comparing Americans 
and Swedes, in addition to two smaller U.S. surveys.

“Disbelievers do have a moral compass. However, it is calibrated 
somewhat differently than that of religious believers in some respects, 
but not in others,” Ståhl said.

He found religious disbelievers' views about morality were comparable 
in the U.S., a highly religious country by western standards, and 
Sweden, one of the most secular countries in the world. Religious 
believers' views about morality also were alike across the two countries.

“In both the U.S. and Sweden, people who do not believe in God have 
similarly strong moral concerns as religious believers about not harming 
vulnerable individuals, and about fairness,” Ståhl said. “However, 
religious disbelievers were less inclined to view values that promote 
group cohesion — such as ingroup loyalty, respect for authority and 
sanctity — to be relevant for morality.”

Religious disbelievers from both countries also were somewhat more 
inclined than religious believers to focus on the relative harm done by 
actions versus inactions when deciding whether it is morally justifiable 
or not.

Why do disbelievers and believers have somewhat differing views 
about morality?

According to Ståhl, no causal conclusions to this question can be made 
from this study, but the data suggests the factors that are thought to lead 
people to become disbelievers in the first place may also be the factors 
that cause them to think somewhat differently about morality than 
religious people.

“Viewing society as a dangerous place is thought to gravitate people 
toward religion, whereas viewing society as relatively safe is thought to 
reduce motivation to believe in God,” he said.

The study finds religious believers in both countries view the world as a 
more dangerous place than religious disbelievers do, and it also 
suggests that this worldview is associated with moralizing values that 
serve to protect the group.

“Different levels of perceived existential threat can be a partial 
explanation to why believers and disbelievers have somewhat different 
moral values,” Ståhl said.

The surveys also find that the extent to which an individual has been 
exposed to “religious credibility enhancing displays,” such as religious 
meetings, money donations or fasting when growing up also is strongly 
associated with being a religious believer, as well as with endorsement 
of moral values that serve group cohesion. Thus, this may be another 
explanation for why disbelievers are less inclined to endorse values 
such as group loyalty, respect for authority and sanctity.

“It is possible that the negative stereotype of atheists may stem in part 
from the fact that they view respect for authority, in-group loyalty and 
sanctity as less relevant for morality than religious people do, and that 
they are more inclined to make moral judgments about harm on a 
consequentialist, case-by-case basis,” Ståhl said.

(Source: University of Illinois Chicago news release)

community to understand their beliefs and traditions and their 
relationship with nature. This would shift the approach from 
quantitative studies of human-wildlife interactions to more 
interdisciplinary studies of human-animal communities instead. 

However, several ethical concerns limit this kind of research. 
Conversations about traumatic events involving human-wildlife 
conflict can be unpleasant to discuss and document. In some cases, 
these discussions may revolve around illegal activities such as 
poaching for wildlife trade, which the researchers cannot share while 
abiding by the ethical that govern such research. guidelines 

In the essay, the researchers discuss that studies on conservation and 
human-wildlife coexistence must be placed in the context of larger 
issues such as climate change, emerging infectious diseases and 
ecological restoration. The studies must also consider how these factors 
intersect with social histories of communities and the use of land and 
other resources by humans. They acknowledge that open-ended, all 
encompassing research can prove to be challenging. Their suggestion is 
not that researchers dig deep into all these aspects. Instead, they advise 
that researchers begin with a broader approach of identifying the 

different factors that play a role in coexistence, explore the lived realities 
and concerns of the animals and humans involved and finally focus on 
more specific areas that require more in-depth research. 

The researchers describe coexistence as a sustainable and dynamic state, 
where humans and wildlife share landscapes and adverse human-
wildlife interactions are minimised by effective and socially acceptable 
management. It is important to acknowledge that conflict is an inherent 
part of human-wildlife communities and that more context-sensitive 
research is needed to understand how such communities function and 
cope with conflict. For now, this shift in thought still has a long way to 
go. “We need to persuade individual researchers of the value of studying 
coexistence, stimulate them to think about what coexistence is and 
motivate them to learn the necessary skills and conduct research into the 
subject. We also need to convince organisations that this is a legitimate 
research subject which will ultimately inform better policies,” 
comments Dr Bhatia. 

(Source: IIT Bombay news release written by Preetha K Joseph. Image 
credit: , Wikimedia Commons)Rupeshsarkar

Studying human-wildlife interactions: Why we need to look beyond conflict
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Promising potential for marine biofuel
A new aquaculture technique dramatically increases yielding four times more biomass than natural processes

Scientists at the USC Wrigley Institute for 
Environmental Studies on Santa Catalina 
Island, working with private industry, report 
that a new aquaculture technique on the 
California coast dramatically increases kelp 
growth, yielding four times more biomass 
than natural processes. The technique 
employs a contraption called the “kelp 
elevator” that optimizes growth for the 
bronze-colored floating algae by raising and 
lowering it to different depths. The team's 
newly published findings suggest it may be 
possible to use the open ocean to grow kelp 
crops for low-carbon biofuel similar to how 
land is used to harvest fuel feedstocks such as 
corn and sugarcane — and with potentially 
fewer adverse environmental impacts. 
“Forging new pathways to make biofuel 
requires proving that new methods and 
feedstocks work. This experiment on the 
Southern California coast is an important step 
because it demonstrates kelp can be managed 
to maximize growth,” said Diane Young Kim, 
corresponding author of the study, associate 
director of special projects at the USC 
Wrigley Institute and a professor of 
environmental studies at the USC Dornsife 

College of Letters, Arts and Sciences. The 
study was published in the journal Renewable 
and Sustainable Energy Reviews. The authors 
include researchers from USC Dornsife, 
which is home to the Wrigley Institute, and the 
La Cañada, California-based company 
Marine BioEnergy, Inc., which designed and 
built the experimental system for the study 
and is currently designing the technology for 
open-ocean kelp farms.

If it lives up to its potential, kelp is a more 

attractive option than the usual biofuel crops - 
corn, canola, soybeans and switchgrass - for 
two very important reasons. For one, ocean 
crops do not compete for fresh water, 
agricultural land or fertilizers. And secondly, 
ocean farming does not threaten important 
habitats when marginal land is brought into 
cultivation. The kelp elevator consists of 
fiberglass tubes and stainless-steel cables that 
support the kelp in the open ocean. Juvenile 
kelp is affixed to a horizontal beam, and the 
entire structure is raised and lowered in the 
water column using an automated winch. “We 
found that depth-cycled kelp grew much faster 
than the control group of kelp, producing four 
times the biomass production,” Kim said. 
Cindy Wilcox, co-founder and president of 
Marine BioEnergy, estimates that it would take 
a Utah-sized patch of ocean to make enough 
kelp biofuel to replace 10% of the liquid 
petroleum consumed annually in the United 
States. One Utah would take up only 0.13% of 
the total Pacific Ocean.

Source: University of Southern California 
news release

Detecting the effect of prolonged alcohol exposure on Red Blood Cells
Scientists develop high-resolution platform that can be tuned for a point-of-care screening of several other 

blood-related conditions in the future

Biological Science - Aquaculture

Biological Science - Biochemistry

Scientists have custom-made a platform to 
detect the effect of prolonged alcohol 
exposure on Red Blood Cells (RBC) through 
high-resolution measurements of their size. 
The high-resolution platform that shows the 
reduction in size of RBCs on alcohol exposure 
can be tuned for a point-of-care screening of 
multiple conditions that alter the size and 
count of RBCs in blood.

Although it is known that alcohol affects 
RBCs, the exact physiological changes are 
very subtle and difficult to measure. In order to 
overcome this challenge, scientists from 
Raman Research Insti tute (RRI),  an 
autonomous institution funded by the 
Department of Science & Technology (DST), 
Government of India led by Professor Gautam 
Soni, have developed custom-made electro-
fluidic platform that can detect the change by 
measuring the cell size in enhanced resolution.

The device made in RRI relies on the resistive 

pulse sensing principle. The team first 
developed techniques for making tiny micron 
(1/1000th of a millimetre) sized holes or 
micro-pores at the tip of a glass capillary with 
careful fabrication, flame polishing, and 
image verification. Cells passing through the 
pore created very tiny electrical pulses, which 
give direct and most sensitive information of 
cell count and volume. These results may also 
be used to explain the lack of oxygen-carrying 
capability of RBC under alcohol exposure 
leading to blurred vision, muscular in 
coordination, and altered mental states from 
alcohol abuse. This research work, recently 
published in ACS Sensors journal of the 
American Chemical Society, was carried out 
by researchers Saurabh Kaushik, Manohara 
M., and K.D Murugan under the guidance of 
Dr. Soni and Dr. V. Sundaramurthy from 
National Centre for Biological Sciences 
(NCBS), Bangalore.

 “Our lab had been working on building 
nanofluidic single-molecule detectors for the 
last few years. We found that some of the ideas 
used in the nanofluidic field may also be used 
in microfluidics in general and cell-biology in 
particular. We were pleasantly surprised with 
the reproducibility and resolution of our 
devices,” said Professor Soni. Cell volume 
changes are an important biomarker for 
multiple diseases, especially blood-related 
conditions. Accurate measurement of volume 
changes of RBCs has applications in detection 
as well as mechanistic studies of diseases such 
as sickle cell anemia and malaria. Similarly, 
small volume changes of RBCs could also be 
indicators of malnutrition states in a cell. With 
this work, the RRI team envisages that the 
high-resolution platform can be tuned for a 
point-of-care screening of several other blood-
related conditions.

Source: PIB news release
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New hope for a cure for Parkinson's Disease
Study shows that energy deficiency in certain cells in the human brain could be a major cause for the 

development of the neurodegenerative disorder.

Efforts to find a cure for Parkinson's Disease is 
expected to get a big boost with researchers at 
the Indian Institute of Technology-Madras 
finding that energy deficiency in certain cells 
in the human brain could be a major cause for 
the development of the neurodegenerative 
disorder. It is known that Parkinson's Disease 
is caused by the loss of a group of cells called 
dopaminergic cells in a portion of the 
midbrain called substantia nigra pars 
compacta (SNc). However, the decisive cause 
of this cell loss has not been elucidated before. 
The new study could fill the gap. The IIT 
Madras researchers developed a compu-
tational model that showed that energy 
deficiency might be a major reason for the loss 
of the specific cells in Parkinson's Disease.

The computational model was developed by 
Dr. Vignayanandam Ravindernath Muddapu, 
who completed his Ph.D. recently at IIT 
Madras, under the guidance of Prof. V. 
Srinivasa Chakravarthy at the Department of 
Biotechnology in IIT Madras. Dr. Mudappu is 
presently associated as a post-doctoral 
research scholar with the Blue Brain Project of 
EPFL, which is a technical university based in 
Switzerland. The Blue Brain project aims to 

establish simulation neuroscience as a 
complementary approach alongside expe-
rimental, theoretical, and clinical neuro-
science to understanding the brain, by 
building the world's first biologically detailed 
digital reconstructions and simulations of the 
mouse brain. Elaborating on the important 
findings of this research, Prof. Chakravarthy, 
said, “While existing treatments manage 
Parkinson's Disease symptoms – sometimes 
with great effect – a cure demands an 
understanding of the root cause of SNc cell 
loss. This is the main question addressed in 
our work.” This research was conducted at 

IIT-Madras's Computational Neuroscience 
Laboratory, which aims to build a simplified 
model of the whole brain and use it to develop 
applications in medicine and engineering.

Building on their findings, Prof. Chakravarthy 
and his team plan to develop a therapeutic 
computational testbench for Parkinson's 
Disease, wherein the proposed model of SNc 
will be the center of a larger framework. This 
will link cellular-level dysfunctions to beha-
vioural-level abnormalities. The rese-archers 
hope that moving forward, in the next five 
years, this type of framework will help in 
providing personalized medicine for Park-
inson's Disease patients rather than the 
currently employed trial and error approach. 
They also expect that their findings could lead 
to scientists and other stakeholders focusing 
on improving the efficiency of energy delivery 
to these cells, which might finally lead to a 
cure for Parkinson's Disease. The findings of 
this research have been published recently in 
the prestigious peer-reviewed International 
Journal Nature Scientific Reports

Source: India Science Wire

New platform to measure DNA modifications
The technique has potential application in early detection of Cancer, Alzheimer's & Parkinson's

Biological Science - Biotechnology

Biological Science - Biotechnology

Scientists have developed a new technique to 
measure DNA modifications that can have 
applications in early diagnosis of multiple 
diseases like Cancer, Alzheimer's, and 
Parkinson's diseases. Alteration in DNA 
affects their expression and functions. DNA 
controls cell survival through the genetic code 
as well as via modifications to its structure. 
There is a demand for techniques with very 
high resolution to measure such modifications 
of DNA structures and observe and under-
stand the molecular mechanisms associated 
with it to track rare diseases. The novel 
nanopore-based platform developed by the 
scientists can directly measure such 
modifications or branched DNA properties 
with the single-molecule resolution even with 
extremely low amounts of sample. The 
platform and associated analysis techniques 
developed by a team of scientists led by 
Professor Gautam Soni from Raman Research 

Institute, can quantitatively assess the 
distribution of supercoiled branches on DNA 
plasmids (DNA molecule outside the 
chromosome). This research work done by 
researchers Sumanth Kumar, Koushik S., and 
Dr. Soni has been recently published in the 
journal 'Nanoscale'.

The measurement principle of the novel 
platform is analogous to the Archimedes 
principle. Individual analyte molecules are 

driven through a nanopore under an applied 
voltage, which, during translocation, results in 
a tiny electrical blip. Charges excluded by the 
analyte  (supercoiled  DNA)  in the  nanopore 
is directly proportional to the volume of the 
particle and is directly measured as the current 
change. This method utilizes extremely low 
amounts of sample and can measure DNA 
structural changes ranging to a few nanometers 
resolution in the axis perpendicular to the 
translocation and few tens of nanometers along 
the translocation axis. Further optimization of 
the technique can help in the development of 
portable nano-bio sensors for detection and 
quantification of protein aggregates and cell-
free DNA or nucleosomes. This may help in 
the early diagnosis of many diseases like 
Cancer, Alzheimer's, and Parkinson's diseases. 
Currently, researchers at RRI are also 
exploring applications of this method for virus 
detection. Source: PIB release

Prof V Srinivasa Chakravarthy (L) and Dr 
Vignayanandam Ravindernath Muddapu (R)
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The glue that holds cells (and us) together
Study to find what keeps these cells together and how does this glue form and change to promote the 

functions of a tissue

Investigating how the glue that bind cells 
assembles was the focus of a collaborative 
project of the Mayor Lab at the National 
Centre for Biological Sciences, and the Lecuit 
Lab at the Turing Centre for Living Systems 
(CenTuri), France. The results were recently 
published in Current Biology. The team 
examined the organization and structure of 
Cadherins, which are a type of adhesion 
protein concentrated at cell-cell junctions, and 
necessary for the formation of tissues. In the 
case of epithelial tissues, they are named E-
cadherins, and specifically “dE-cad” refers to 
the E-cadherins in fruit fly (Drosophila 
melanogaster) epithelial cells. Cadherins are 
not naturally present in the Drosophila larval 
blood cells, so this primary cell system 
provided a good model system to test the role 
of dE-cad in cell-cell adhesion and org-
anization. By creating their own cell-cell 
interaction system in the Drosophila larvae, 
the researchers were able to gain insights into 
how these adhesive proteins work. The E-
cadherin system could be studied from a new 
perspective by this synthetic approach that is 
still set within the organism, using biophysical 

tools developed for the purpose in the Mayor 
Lab.

The Lecuit Lab provided and created new fly 
lines used in the experiments conducted at 
NCBS. They expressed dE-cad in the larval 
hemocytes, single cell systems that move 
around in the insect hemolymph, similarly to 
the immune cells in human blood. The dE-cad 
expression in the hemocytes was achieved 
through a powerful tool called the UAS-
G A L4 system. They found that  the 
organization of the cadherin protein in 
hemocytes mimics that of the epithelium of 
Drosophila embryos. With the convenience of 
fruit fly biology, various aspects of the 
cadherin system could thus be probed by 

utilizing specialized techniques such as FRAP 
(Fluorescence recovery after photobleaching), 
FCS (Fluorescence correlation spectroscopy) 
and Homo-FRET microscopy. 

 They found that cadherins can interact with 
molecules on the same cell membrane (cis 
interaction) as well as with molecules on the 
opposing membrane (trans interaction). They 
found that extra-junctional dE-cad are 
organized as immobile nanoclusters and 
loosely packed diffusive oligomers in 
hemocytes. Cis interactions of the extra-
cellular domain of dE-cad help in generating 
immobile oligomers, which promotes the 
formation of actomyosin sensitive nano-
clusters of extra-junctional dE-cad. The 
junctional dE-cad also exhibits trans paired 
nanoscale organization. “The observations 
suggest a hierarchical assembly mechanism 
for the generation of the actomyosin based 
nanoclusters,” says Ruma Chandran, the first 
author.

Source: NCBS, Banglore news release 

Potential drug candidate for the treatment of Alzheimer's
JNCASR scientists develop a new molecule that disrupts the mechanism through which neurons become 

dysfunctional

Biological Science - Cell Biology

Biological Science - Drug Discovery

Scientists have developed a small molecule 
that disrupts the mechanism through which 
neurons become dysfunctional in Alzheimer's 
disease (AD). The molecule could be a 
potential drug candidate to halt or cure the 
leading cause of dementia (70-80%) 
worldwide. In the Alzheimer's brain, abno-
rmal levels of naturally forming protein clump 
together to form plaques that collect between 
neurons and disrupt cell function. This is 
caused by production and deposition of the 
amyloid peptide (Aβ) that accumulates in the 
central nervous system. The multifactorial 
nature of Alzheimer's disease (AD) attributed 
to multifaceted amyloid toxicity has kept 
researchers from developing effective 
treatment. 

A team of scientists led by Professor T. 
Govindaraju from Jawaharlal Nehru Centre 

f o r  A d v a n c e d  S c i e n t i f i c  R e s e a r c h 
(JNCASR), an autonomous institute of the 
Department of Science & Technology, 
Government of India, designed and synthe-
sized a set of novel small molecules and 
identified a lead candidate which they found 
could reduce the toxicity of Amyloid Beta 
(Aβ) toxicity. The detailed studies established 
the molecule called TGR63 as the lead 
candidate to rescue neuronal cells from 
amyloid toxicity. Remarkably, the molecule 
was also found to reduced amyloid burden in 
the cortex and hippocampus, or a complex 
part embedded deep into the temporal lobe, 
thereby reversing cognitive decline. This 
research has been published recently in the 
journal Advanced Therapeutics. Currently 
available treatments provide only temporary 
relief, and there are no approved drugs that 
directly act on the disease mechanisms of 

Alzheimer's disease. Thus, there is an unmet 
need to develop drug candidates to halt or cure 
Alzheimer's disease.

Mice brain affected with Alzheimer's disease 
when treated with TGR63 showed a signi-
ficant reduction of amyloid deposits, valid-
ating its therapeutic efficacy. The mice also 
showed reduction of learning deficiency, 
memory impairment, and cognitive decline as 
revealed by distinct behavioural tests. These 
key attributes have validated the potential of 
TGR63 as a promising drug candidate for the 
treatment of AD. AD severely affects the 
patients, families, caregivers and hence is a 
major societal and economic burden globally. 
The novel drug candidate TGR63 developed 
by the JNCASR team has potential as a 
promising drug candidate for AD treatment.  

Source: PIB release
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Diphtheria could become a major global threat
Researchers have found that Diphtheria has started to become resistant to several classes of antibiotics

A team of researchers from India, the UK and 
Russia, has found that Diphtheria, which is a 
relatively easily-preventable infection, has 
started to become resistant to several classes 
of antibiotics, and in future, it may even 
become immune to vaccination. Diphtheria is 
a highly contagious infection. It can affect the 
nose and throat, and sometimes the skin. If left 
untreated it can prove fatal. In high-income 
countries, all babies are vaccinated against the 
infection. However, in low- and middle-
income countries, the disease can still cause 
sporadic infections or outbreaks in unva-
ccinated and partially-vaccinated com-
munities.

The researchers used genomics to map the 
infections, including a subset from India, 
where over half of the globally reported cases 
occurred in 2018. By analysing the genomes 
of 61 bacteria isolated from patients and 
combining these with 441 publicly available 
genomes that had been collected from across 
the world over 122 years (1896-2018), they 
build a phylogenetic tree - a genetic 'family 

tree' - to see how the infections are related, 
understand how they spread and assess the 
presence of antimicrobial resistance (AMR) 
genes and determine toxin variation. The 
main disease-causing component of C. 
diphtheriae is the diphtheria toxin, which is 
encoded by the ̀ tox' gene. It is this component 
that is targeted by vaccines. In total, the 
researchers found 18 different variants of the 
`tox' gene, of which several had the potential 
to change the structure of the toxin.

Catnip as mosquitoes repellent
The common plant shows promise as a new natural insect repellent

Biological Science - Infectious diseases

Biological Science - Plant Biology

Recent research shows catnip compounds to 
be at least as effective as synthetic insect 
repellents such as DEET.  But until now, the 
mechanism that triggered insects' aversion to 
this common member of the mint family was 
unknown. In a paper published in the journal 
Current Biology, a team of researchers from 
Northwestern and Lund universities report 
finding the underlying receptors that 
contribute to the mosquitoes' aversive 
reaction. “Catnip and its active ingredient, 
Nepetalactone, have been used for millennia 
to ward off insect pests, at least since the time 
of Pliny the Elder,” said Marcus C. Stensmyr, 
associate professor at Lund University and co-
corresponding author. “But why Catnip is so 
potent on such a broad range of insect species 
has remained unknown.” “We discovered that 
Catnip and its active ingredient Nepetalactone 
activate the irritant receptor TRPA1, an 
ancient pain receptor found in animals as 
diverse as flatworms, fruit flies and humans,” 
said Marco Gallio, an associate professor of 

neurobiology in the Weinberg College of Arts 
and Sciences. “We now think Catnip is so 
aversive to so many insect species because it 
activates this widespread irritant receptor.” 
“What is particularly interesting is that, unlike 
wasabi or garlic compounds that also activate 
these receptors in humans, catnip appears to 
selectively activate the insect receptor,” 
Gallio said. “This explains why humans are 
indifferent to it, and provides a serious 
advantage for its use as a repellent.”

The researchers studied various insect species 

to better understand how catnip and its active 
ingredient are working to repel a broad range 
of insects, while having no irritant effect on 
humans. To confirm their results, the team ran a 
range of tests, including offering mosquitoes a 
blood meal in a dish covered with a nylon sock 
doused in catnip, experiments involving a 
wind tunnel, as well as experiments in which 
volunteers place their hand in a cage with live 
mosquitos, with or without the protection of a 
catnip oil rub. Gallio believes that the 
mechanism they discovered also provides 
proof of concept for the development of next-
generation repellents that exploit the same 
logic – selectively targeting the mosquito 
irritant receptor. “This is an entry point to study 
how this molecule works on the receptor,” he 
said. “Once we understand its chemistry and 
how it interacts with the receptor, we could 
design even more powerful and selectively 
targeted molecules.” 

Source: Northwestern University news release 

The team looked for genes that might confer 
some degree of resistance to antimicrobials and 
they found that the average number of 
antimicrobial resistance genes per genome was 
increasing each decade. Genomes of bacteria 
isolated from infections from the most recent 
decade (2010-19) showed the highest average 
number of AMR genes per genome, almost 
four times as many on average than in the next 
highest decade, which was the 1990s.

In a report on their study published in Nature 
Communication, the team said, “While our data 
does not, at present, highlight any efficacy 
concern in the currently used tox variant type 
16 based diphtheria toxoid vaccine, the 
continually increasing toxin diversity and 
prevalence of non-toxigenic strains do 
however forecast a real possibility of vaccine 
escape and antitoxin treatment failure in future. 
While the current vaccine against diphtheria 
continues to remain largely effective, it is vital 
to conduct further in vitro and in vivo studies”.

Source: India Science Wire
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Worms without eyes still avoid the blues
How worms know to avoid the toxic, blue-reflecting bacterium known as Pseudomonas aeruginosa?

Worms don't like the blues. At least not the 
blue-tinged toxic bacteria that are common in 
the environments where they live. But how 
does a bacteria-foraging worm — without 
eyes, photoreceptors, or the opsin genes that 
help animals perceive color — know to avoid 
the toxic, blue-reflecting bacterium known as 
Pseudomonas aeruginosa?

Until recently, Yale's Michael Nitabach 
thought worms must recognize distinct 
chemosensory odors emitted by this 
bacterium. D. Dipon Ghosh, a former 
graduate student in Nitabach's lab, had a 
different hypothesis. He wondered if worms 
could also have the capacity to somehow 
sense colors. “I told him he was being 
ridiculous,” said Nitabach, professor of 
cellular and molecular physiology, of genetics 
and of neuroscience. But, it turns out, Ghosh 
was right. In the March 5 issue of the journal 
Science, Nitabach and Ghosh describe how 

worms manage to detect color despite 
compltely lacking a basic visual system. Their 
discovery expands our current ideas about the 
possible range of sensitivities to light that 
cells and organisms — even those that lack the 
proteins required for vision — might have.

In a series of experiments, the research team 
exposed different strains of the worm 
Caenorhabditis elegans to either the colorful 
P. aeruginosa bacteria in white light or to 

New mutations and proteins of novel coronavirus
IISc researchers identify multiple mutations and unique proteins in isolates of SARS-CoV-2, the virus that 

causes COVID-19.

Biological Science – Sensory Perception

Biological Science – Viral Proteins

A recent study from the Indian Institute of 
Science (IISc), published in the Journal of 
Proteome Research, has identified multiple 
mutations and unique proteins in isolates of 
SARS-CoV-2, the virus that causes COVID-
19. It has also shown that the host produces 
several proteins of their own as their body 
launches an immunological defense in 
response to the viral attack. To better 
understand how the virus is mutating and its 
protein biology an IISc team led by Utpal 
Tatu, Professor in the Department of 
Biochemistry, has carried out a compr-
ehensive “proteo-genomic” investigation – a 
series of analyses of SARS-CoV-2 isolates. 
The isolates or viral samples were recovered 
from nasal secretions of consenting COVID-
19 positive individuals in Bengaluru. 

The genomic analysis was done using what 
molecular biologists like Tatu call next 
generation sequencing (NGS), a technology 
that allows for rapid sequencing of the entire 
genome. He says that sequencing the genomes 
of viral strains from around the world is 
important because it helps keep track of 
mutations that are arising constantly. His 

team's analysis suggests that the virus is now 
mutating faster than before – the three 
Bengaluru isolates had 27 mutations in their 
genomes with over 11 mutations per sample, 
more than both the national average (8.4) and 
global average (7.3). 

To understand the spread and evolutionary 
history of the virus, the team constructed a 
global phylogenetic tree, or a tree of 
relatedness, of viral isolates using the 
sequence data. The phylogenetic analysis 
found that the Bengaluru isolates are most 
closely related to the one from Bangladesh. It 
also showed that the isolates in India have 

multiple origins rather than having evolved 
from a single ancestral variant. 

The SARS-CoV-2 genome codes for more 
than 25 proteins, but only a handful of these 
proteins have been identified so far. “Studying 
viral proteins provides functional information 
which is currently not well represented,” says 
Tatu. In the proteomic analysis, his team 
detected 13 different proteins – most of them 
previously unidentified – from clinical 
samples. One such protein called Orf9b, which 
suppresses the host's immune response, had 
been predicted, but the IISc team provided the 
first evidence of its expression.  

The proteomic analyses were carried out using 
a technique called high resolution mass 
spectrometry. The team is upbeat about the 
potential that this method has for large-scale 
testing. Proteins can be reliable markers of 
infections like COVID-19 because they are 
more abundant and stable as compared to RNA 
molecules on which the prevalent RT-PCR 
tests rely. 

Source: Indian Institute of Science news 
release 

colorless E. coli bacteria in light of varying 
color spectra. They found that some family 
members require both a chemical indicator 
and a specific color in order to avoid the toxic 
bacterIa, while other family members avoid 
the bacteria based on the color alone. In all 
cases, the worm's decision about whether to 
avoid the bacteria was influenced by the color 
of light in its environment. The lab also 
identified two genes in the worms that are 
associated with the ability to peceive color. In 
mammals, these same genes help regulate the 
response to stress and can be activated by 
exposure to ultraviolet light. “What the worm 
is doing is something very smart,” Nitabach 
said. “[It is] trying to generate a more accurate 
picture of external reality by employing 
multiple senses at same time.”

Source: Yale University news release 
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Evolution of SARS and COVID-19 type viruses
A new study shows how SARS-CoV-2, the virus that causes COVID-19, and SARS-CoV-1, which caused 

the 2003 SARS outbreak, are related to each other

A new study shows how SARS-CoV-2, the 
virus that causes COVID-19, and SARS-
CoV-1, which caused the 2003 SARS 
outbreak, are related to each other. The work, 
published in the journal Virus Evolution, helps 
scientists better understand the evolution of 
these viruses, how they acquired the ability to 
infect humans and which other viruses may be 
poised for human spillover. “How did these 
viruses come to be what they are today? Why 
do some of them have the ability to infect 
humans while others do not?” said Simon 
Anthony, associate professor of pathology, 
microbiology and immunology in the School 
of Veterinary Medicine at the University of 
California, Davis, and senior author on the 
paper.

Both SARS-CoV-1 and SARS-CoV-2 belong 
to a group called the sarbecoviruses, but they 
are quite different from each other. Scientists 
have divided the sarbecoviruses into five 
lineages, with SARS-CoV-1 belonging to 
lineage 1 and SARS-CoV-2 to lineage 5.  
Even though these two viruses belong to 

different lineages they both get into human 
cells using the ACE2 receptor. “That is 
striking,” Anthony said, “because there are 
other viruses more closely related to SARS-
CoV-1 that do not use ACE2. So how did 
SARS-CoV-1 end up having similarities to a 
virus that is more distantly related?”

Anthony and Heather Wells, a graduate 
student at Columbia University, constructed a 
family tree of all the SARS-like viruses. They 
found that lineage 5 - which contains SARS-
CoV-2 - is the ancestral lineage. They 
concluded that most of the lineage 1 viruses 
related to SARS-CoV-1 lost the ability to use 

Voltage from wood
Researchers chemically modify wood and make it more compressible to turn it into a mini generator

Biological Science - Virology

Chemical Science - Energy Technology

Researchers at ETH Zurich and Empa have 
chemically modified wood and made it more 
compressible, turning it into a mini- generator. 
Now, together with the Empa research group 
led by Francis Schwarze, the team has used 
one chemical and one biological process to 
generate electrical voltage from a type of 
wood sponge. In doing so, they amplify what 
is known as the “piezoelectric effect” of wood. 
When a piezoelectric material is elastically 
deformed, it generates an electrical voltage. 
Measurement technology, in particular, 
exploits this phenomenon by using sensors 
that generate a charge signal when mech-
anically stressed.  Wood also has a natural 
piezoelectric effect, but only generates a very 
low electrical voltage. If one wants to increase 
the voltage, the chemical compo-sition of the 
wood must be changed – and this also makes it 
more compressible.

In order to convert wood into an easily 
formable material, one component of the cell 
walls must be dissolved out. Wood cell walls 

consist of three basic substances: lignin, 
hemicellulose and cellulose. Lignin is the 
stabilising substance that trees need to grow 
tall. A few months ago, Jianguo Sun, a 
doctoral student in Burgert's team, together 
with colleagues from ETH and Empa, showed 
in a study published in ACS Nano how wood 
can be made deformable if the lignin is 
removed chemically. As a result,  its 
piezoelectric effect is enhanced. The resear-
chers achieved this “delignification” by 
placing wood in a mixture of hydrogen 
peroxide and acetic acid. The acid dissolves 
the lignin, leaving a framework of cellulose 
layers. “The process retains the hierarchical 
structure of wood and prevents disassembly 
of the individual fibres,” Burgert explains. In 
this way, a piece of balsa wood becomes a 
white, wooden sponge, made up of layer upon 
layer of thin cellulose. The sponge can simply 
be compressed and then returns to its original 
shape. “The wood sponge generates an 
electrical voltage 85 times higher than that of 

native (untreated) wood,” says Sun.

In a follow- up study just published in Science 
Advances, the ETH- Empa research team went 
one step further, seeking to produce the 
wooden sponge without using chemicals. The 
researchers found the solution in nature: the 
fungus Ganoderma applanatum causes white 
rot in wood, and degrades the lignin and 
hemicellulose particularly gently. “Although 
the electrical voltage generated was lower in 
initial tests than with chemically treated wood, 
the fungal process is more environmentally 
friendly,” says Burgert. There are clear 
advantages to such a simple, renewable 
piezoelectric system. The researchers see 
various potential applications for the wood 
sponges – for example, as sustainable building 
materials that harvest energy in the use phase, 
or skin- friendly pressure sensors for medical 
purposes.

Source: ETH Zurich news release

human ACE2 receptors long ago because of 
deletions in their genome. But SARS-CoV-1 
and a few other viruses regained the ability to 
use human ACE2 at some point. That 
probably occurred through a process called 
recombination, Wells said. For that to happen, 
two different viruses must have infected the 
same animal at the same time, producing a 
hybrid virus with the ability to infect humans 
through ACE2.

The family tree also gives insight into the 
geographic origins of these viruses, Wells 
said. So far, all ACE2-using viruses have been 
detected in Yunnan province, implying that 
SARS-CoV-2 did not originate in Wuhan, 
where the first cases of COVID-19 were 
reported, but elsewhere in China. This study 
provides evolutionary context for why these 
viruses behave as they do. It allows 
researchers to place newly discovered viruses 
within the family tree and estimate whether 
they have the potential to infect humans.

Source: University of California, Davis news 
release 
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Accelerated evaporation of droplets
IIT Guwahati researchers devise new method for rapid evaporation of droplets

Indian Institutute of Technology (IIT), 
Guwahati researchers have developed an 
advanced technique for rapid evaporation of 
droplets. It is a novel method of controlling 
the overall lifetime of droplet. The inferences 
drawn from this study could have far-reaching 
implications ranging from biomedical 
engineering to biological sample diagnostics, 
ink-jet printing, surface patterning and many 
more, say researchers. “We have seen in our 
daily life that fluids are transported either by 
using pumps and compressor, but with the 
advent of miniaturization, a small fluid 
volume can be transported whatever the 
distance it is, from one place to another place, 
using default either driving mechanism. Our 
research work is focusing on the manipulation 
of the small fluid volume using an externally 
applied magnetic field. This aspect of the field 
dynamics research is known as mag-
netofluidics. We have developed a new state 
of the art method of mixing using externally 
applied magnetic fields of two different fluid 
volumes”, says Dr. Pranab Kumar Mondal, 

Assistant Professor, Department of Mech-
anical Engineering, IIT Guwahati. “Mixing is 
important  especia l ly  in  the  area  of 
diagnostics. Very often we need to go to a 
pathological centre for diagnosis, but for the 
proper diagnosis, collected samples are 
needed to be mixed for different reasons. Our 
research will provide a new direction towards 
the development of a portable as well as cost 
effective device for the efficient mixing of 
fluid samples”, Dr. Mondal explains.

Also, using this magnetofluidics based 
technique researchers have explored a new 
avenue for controlling evaporation of small 
fluid volume. The evaporation of fluid 
volume is critical especially in applications 
such as inkjet printing, DNA patterning, and 
surface patterning. Researchers have 
established in their recent study that using 
magnetic particles of small volume fraction 
and the externally applied magnetic field, the 
evaporation rate of small fluid volume can be 
expedited. With the advent of miniaturization, 

Converting waste heat to electricity
Scientists identified a lead-free material which can efficiently allow recovery of electricity from 'waste heat'.

Chemical Science - Material Science

Chemical Science - Material Science

Scientists have found a new Lead (Pb) free 
material which can efficiently convert waste 
heat to power our small home equipment and 
automobiles .  Thermoelectr ic  energy 
conversion allows generation of electrical 
voltage when one end of a material is heated 
while keeping the other side cold. Finding an 
efficient material to realize this scientific 
principle has been a daunting task for 
scientists. It entails fitting in three seemingly 
different properties into a single material-- 
high electrical conductivity of metals, high 
thermoelectric sensitivity of semiconductors, 
and low thermal conductivity of glasses. Most 
efficient thermoelectric materials developed 
by scientists so far use Lead (Pb) as a major 
constituent element, restricting their use for 
mass-market applications.

Scientists from Jawaharlal Nehru Centre for 
Advanced Scientific Research (JNCASR), 
Bengaluru, an autonomous institution of the 
Department of Science & Technology (DST), 
Government of India led by Prof. Kanishka 
Biswas have now identified a lead-free 
material called Cadmium (Cd) doped Silver 

Antimony Telluride (AgSbTe ) which can 2

efficiently allow recovery of electricity from 
'waste heat' marking a paradigm shift in the 
thermoelectric puzzle. They have reported 

this major breakthrough in the journal Science. 
Prof. Kanishka Biswas and his group doped 
(internally introduced) Silver Antimony 
Telluride with Cadmium (Cd) and used an 
advanced electron microscopy technique to 
visualize the resultant ordering of atoms in 
nanometer scale. The nanometer-scale atomic 
ordering scatters phonons that carries heat in a 
solid and enhances electrical transport by 
delocalizing the electronic state in the 
material.

Previously reported state of the art material is 
exhibiting the thermoelectric figure of merit 
(ZT) in the range 1.5-2 in the mid-temperature 
range (400-700 K).   The team reported a 
record increase in thermoelectric figure of 
merit (ZT) to 2.6 at 573 K, which can provide 
the heat to electrical energy conversion 
efficiency to 14 %. Prof. Biswas is now trying 
to commercialize the high-performance 
thermoelectric materials and devices; in colla-
boration with TATA steel where lots of waste 
heat is generated in steel power plant.

Source: PIB release

the effective transfer of mass between species 
has attracted significant attention of global 
communities because of its wide range of 
industrial applicability. In particular, rapid 
evaporation and mixing between droplets 
have an extensive range of engineering 
applications such as biological sample 
diagnostics, ink-jet printing, surface patte-
rning and many more.

Researchers have found that by tuning the 
strength of applied magnetic field as well as 
its frequency, it is possible to have precise 
control over the lifetime of the droplet 
containing suspended magnetic nanopa-
rticles, which is an important area of 
biomicrofluidics. The research has shown that 
the evaporation rate of the droplet can be 
effectively controlled by varying the applied 
magnetic field frequency. The results of this 
study have recently been published in the 
journal Soft Matter.

Source: India Science Wire

Figure. (A) Schematic of the atomic ordering 
optimization strategy and its impact on 
thermoelectric parameters: electrical 
conductivity (s) and Seebeck coefficient (S). 
(B) Electron microscopic image exhibits the 
formation of cation ordering in 6 mol% Cd 
doped AgSbTe . (C) Temperature dependent 2

thermoelectric figure of merit, zT of pristine 
AgSbTe  and 6 mol% Cd doped AgSbTe2 2
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Paper without the microplastics
New technology protects paper products used in food service from oil and water without adding harmful 

pollutants to the environment
Michigan State University's Muhammad 
Rabnawaz has created a new coating for paper 
packaging that's both economical and 
ecofriendly. The coating, developed by 
Rabnawaz's Sustainable Materials Group, 
protects paper packaging from oil and water - 
making it useful for things like paper plates 
and juice boxes - using environmentally 
friendly ingredients. “If it enters the water, if it 
enters the ocean, it will decompose,” said 
Rabnawaz, an assistant professor in the 
School of Packaging, who shared the coating's 
latest formulation online on Jan. 18 in the 
Journal of Applied Polymer Science.

Manufacturers have explored alternatives to 
plastic coatings, but they usually come with 
other problems. One of the more popular 
options involves coatings that belong to the 
perfluoroalkyl and polyfluoroalkyl subs-
tances (PFAS) family of “forever chemicals 
which pose their own health concerns. “The 
question we asked was can we get rid of the 
plastics that become microplastics without 
using PFAS,” Rabnawaz said. The group 
formulated a coating based on biocompatible 

and biodegradable components. The coating 
contains an oil used in contact lenses, a water-
soluble polymer called polyvinyl alcohol and 
a natural starch-like polymer derived from 
shellfish (which is different from the shellfish 
proteins that trigger allergic reactions). 
Although this composition uses polymers, 
none are resilient as the thermoplastics 
currently used in paper products, Rabnawaz 
said.

“All plastics are polymers, but not all 
polymers are plastic,” he said. The new 

There might be many planets with water-rich atmospheres
University of Chicago study finds way that hot, rocky planets in other systems could form and keep 

atmospheres

Chemical Science - Polymer Technology

Earth and Planetary Science - Astronomy

A new study by University of Chicago and 
Stanford University researchers suggests a 
mechanism whereby these planets could not 
only develop atmospheres full of water vapor, 
but keep them for long stretches. Published in 
the Astrophysical Journal Letters, the 
research expands our picture of planetary 
formation and could help direct the search for 
habitable worlds in other star systems. “Our 
model is saying that these hot, rocky 
exoplanets should have a water-dominated 
atmosphere at some stage, and for some 
planets, it may be quite a long time,” said Asst. 
Prof. Edwin Kite, an expert in how planetary 
atmospheres evolve over time.

Generally, telescopes can tell you about an 
exoplanet's physical size, its proximity to its 
star and if you're lucky, how much mass it has. 
To go much further, scientists have to 
extrapolate based on what we know about 
Earth and the other planets in our own solar 
system. But the most abundant planets don't 

seem to be similar to the ones we see around 
us. “What we already knew from the Kepler 
mission is that planets a little smaller than 
Neptune are really abundant, which was a 
surprise because there are none in our solar 
system,” Kite said. “We don't know for sure 
what they are made of, but there's strong 
evidence they are magma balls cloaked in a 
hydrogen atmosphere.” There's also a healthy 
number of smaller rocky planets that are 
similar, but without the hydrogen cloaks. So 
scientists surmised that many planets 
probably start out like those larger planets that 

have atmospheres made out of hydrogen, but 
lose their atmospheres when the nearby star 
ignites and blows away the hydrogen. But lots 
of details remain to be filled out in those 
models. Kite and co-author Laura Schaefer of 
Stanford University began to explore some of 
the potential consequences of having a planet 
covered in oceans of melted rock. “Liquid 
magma is actually quite runny,” Kite said, so it 
also turns over vigorously, just like oceans on 
Earth do. There's a good chance these magma 
oceans are sucking hydrogen out of the 
atmosphere and reacting to form water. Some 
of that water escapes to the atmosphere, but 
much more gets slurped up into the magma. 
Then, after the nearby star strips away the 
hydrogen atmosphere, the water gets pulled 
out into the atmosphere instead in the form of 
water vapor. Eventually, the planet is left with a 
water-dominated atmosphere.

Source: Based on University of Chicago news 
release 

coating breaks down into water, carbon 
dioxide and other inert molecules instead of 
lingering in the environment as microplastics. 
“Another good thing is, once the paper is 
repulped, you can remove the coating,” he 
added, which means that the paper can be 
recycled. “The paper becomes just like 
pristine paper and you can use it over and over 
again.” Although the coating was motivated 
by environmental and public health concerns, 
Rabnawaz's team also developed it with an 
eye toward economics. For example, chitosan 
is naturally abundant, but the United States 
doesn't prepare a lot of it for manufacturing. 
So the Spartans figured out how to incorporate 
polyvinyl alcohol, which is more readily 
available and less expensive. It's what laundry 
pods use to encapsulate their detergent. This 
addition reduces the amount of chitosan 
required to make the coating, resulting in a 
more commercially viable product.

Source: Michigan State University news 
release 
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Metal rich environment crucial for light giant planets
Study explores connections between the planet and host star properties

Far away from our little home in the solar 
system, planets called exo-planets orbit stars 
similar to the Sun, forming their own stellar 
system. Scientists studying exo-planets found 
that while a metal-rich environment of host 
stars is vital for the formation of Jupiter-type 
light, but giant planets; it is not necessary for 
the long orbit heavy giant planets. This study 
which explores connections between the 
planet and host star properties, can help in 
understanding how planets form and evolve at 
large orbital distances.

With more than 4300 planets discovered till 
date, it has become essential to characterize 
the exo-planets in terms of their various 
properties. Correlation between star and 
planet properties can provide vital clues about 
the possible formation and evolution 
scenarios. Stars are largely made of Hydrogen 
and Helium with a small fraction of other 
elements.   In astronomical lingo, elements 
heavier than Hydrogen and Helium are 
collectively called as metals. Metal content is 
an important parameter of the star, and there is 
a consensus that planets (small or large) are 

more likely to occur around metal-rich stars. 
Although the stellar metallicity and planet 
occurrence rates for close-by systems have 
been investigated by many research groups, 
properties of stellar hosts of exo-planets, 
especially those located at large orbital 
distances, are not very well studied.

Researchers from the Indian Institute of 
Astrophysics (IIA), an autonomous institute 
of the Department of Science & Technology, 
Government of India, and Tata Institute of 
Fundamental Research, investigated the host 

Black clams can provide potential early warning
Sublethal exposure study of lead (Pb) on black clams to provide early warning information on marine pollution

Earth and Planetary Science - Astrophysics

Earth and planetary Science - Marine Biology

A research team in India has concluded that 
black clams (Villorita cyprinoides) can 
provide potential early warning information 
o n  m a r i n e  p o l l u t i o n  t h a t  c a n  h e l p 
environmental scientists to monitor and 
manage the overall fitness of the marine 
environment. In this integrated study 
involving observation of critical bio-lethal 
parameters coupled with a bioassay of the 
black clams, sensitive information could be 
obtained by the scientists. Results of the study 
revealed that information on sublethal 
exposure of metal lead (Pb) and its toxic 
effects on the black clam is an important 
precursor to assess pollution in a marine 
environment. The study also helped them to 
make a reliable risk assessment of other 
aquatic lives for enforcing stringent water 
quality management practices. The study 
showed that there was significantly higher 
pollution of heavy metals in the northern parts 
of the estuarine system water sample of the 
southwest coast of India during pre-monsoon, 
followed by monsoon and post-monsoon, 

except for lead and nickel. The research 
revealed that the alterations in antioxidant 
enzyme activities in black clams may lead to 
biochemical senescence. The utility of the 
study of cellular, physiological, biochemical, 
and histopathological biomarker responses 
was established in the study that can be used to 
monitor aqueous contamination of heavy 
metal.

The study found a significant increase in the 
concentration of leads (Pb) in the bodies of 
clams after chronic exposure. Even a small 
concentration of lead in the estuary can lead to 
many-fold increase in its concentration in 

black clams which may damage the genetic 
materials, proteins and lipid and lead to health 
risks to other marine organisms including 
humans consuming them. As per researchers, 
metal concentration was found to be higher in 
the sediment during pre-monsoon and post-
monsoon periods, except for lead and nickel in 
the estuary which might be due to the weaker 
flushing leading to the entrapment of metals in 
the sediment. Over a longer period, they can 
therefore help prevent the spread of harmful 
metal sediments into waterways used by local 
communities. A reduced discharge from the 
Periyar River was observed during the study, 
which may also lead to the increasing 
concentration of metals during pre-monsoon in 
the sediment. The researchers of this study 
found a direct correlation between the degree 
of industrialization and contamination of the 
Cochin Estuarine System (CES) of India's 
southwest coast by heavy metals leading to 
metabolic stress in black clams.

Source: India Science Wire

star properties for the directly imaged exo-
planets to understand various formation 
scenarios for these wide orbit celestial 
objects.

While earlier, scientists studying the short-
orbit exo-planets had found that a host star 
with a metal-rich environment provides the 
favourable condition for formation of Jupiter-
type low-mass giant planets, the new study 
published in the Astronomical Journal 
suggests that this is not necessarily the case 
for the long orbit high-mass giant planets 
discovered by the direct imaging technique. 
This finding seems consistent with an existing 
model called the core accretion model of 
planet formation. For planet mass greater than 
mass of Jupiter, the large scatter in metallicity 
distribution suggests that metallicity might 
not play a significant role in the formation of 
these celestial objects. This means there is no 
single dominating mechanism for planet 
formation at wider orbits. Planets in remote 
orbits could form either by core accretion 
process or gravitational instability.

Source: PIB release
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Slipping away from the surface
Study finds an increase in the rate of soil erosion post the extreme floods in August 2018

In a study, published in the Journal of the 
Indian Society of Remote Sensing, researchers 
from the Indian Institute of Technology 
Bombay (IIT Bombay) and Rural Data 
Research and Analysis (RuDRA), Mumbai, 
assessed the soil erosion rates before, during 
and after the Kerala 2018 floods. This data 
helped in understanding the extent of damage 
caused by the floods to the land and soil 
system in the state and can guide the relief 
measures needed to improve the overall 
conservation of natural resources. The 
researchers studied the factors affecting soil 
erosion rates using data such as precipitation 
and rainfall, digital soil map, elevations in the 
land and satellite imagery obtained from 
remote sensing platforms. They also analysed 
the variation in soil erosion rates across the 
state. The results were startling.  

“Rainfall in Kerala has always been higher 
than the average values due to the orographic 
effect from the Western Ghats, which is due to 

the undulating topography,” said Prof Pennan 
Chinnasamy from the Center for Technology 
Alternatives for Rural Areas (CTARA), IIT 
Bombay.  “With such higher rainfall rates in 
Kerala, it is necessary to protect the land from 
excess soil erosion as the rainfall quant-
itatively represents the impact on the soil 
surface,” he added. The Soil Erodibility 
Factor, estimating the susceptibility of the soil 
to erosion, was on the higher end, with the 
highest in Alappuzha district, indicating that 
the sandy soil present across the state is prone 
to erosion. This factor also pointed towards 
the highly undulating topography of the 
Western Ghats. The Cover Management 
Factor analysis showed that the vegetation 
cover decreased by around 63% from January 
2018 to August 2018. The vegetative land was 
converted to near barren condition due to the 
floods, making it further susceptible to soil 
erosion.  Similarly, the average Conservation 
Practice Factor, which quantifies the lack of 
impact of the soil and water conservation 

Automated system to detect colorectal cancer
Researchers designed an automated Artificial Intelligence-based system to detect colorectal cancer

Earth and Planetary Science – Soil Erosion

Engineering Science - Artificial Intelligence

A team of researchers from the Indian Institute 
of Technology Guwahati (IIT-Guwahati) has 
designed an automated Artificial Intelligence-
based system to detect colorectal cancer in 
collaboration with scientists from research 
institutions in Japan and the United States of 
America. The commonly used technique to 
detect colorectal cancer is colonoscopy which 
visually inspects the image obtained by a 
camera inserted into the colon of the subject. 
In  the current  manual  approach for 
colonoscopy examination, observation bias 
may sometimes lead to an erroneous 
diagnosis. The new technique promises to 
overcome this problem and help the physician 
to not only accurately but also rapidly detect 
cancer. It is also based on analysis of 
colonoscopy images. The only difference is 
that the system is based on artificial 
intelligence and does the analysis auto-
matically.

Scientists from the Cotton University, 
Guwahati, Aichi Medical University, Japan, 
and Harvard University and University of 
Texas in USA collaborated with Prof. Manas 

Kamal  Bhuyan ,  P rofessor,  Dep t  o f 
Electronics and Electrical Engineering of IIT 
Guwahati in this project. Assisted by his 
former postdoctoral student, Dr. Kangkana 
Bora, who is now an assistant professor at the 
Cotton University, Prof Bhuyan analysed real 
colonoscopy images generated by Dr. Kunio 
Kasugai of Aichi Medical University, to 
develop the new system. Prof. Zhongming 
Zhao from the University of Texas, Health 
Science Centre, Houston, USA, and Dr. 
Saurav Mallik of Harvard University, USA 
have also contributed to the study. “Our 
extensive experiments show that the proposed 

method outperforms the existing feature-based 
(conventional) approaches for colonic polyp 
detection,” scientists noted in their research 
paper published in Scientific Reports.

To evaluate the robustness of their system, they 
compared their work with four classical deep 
learning models and found theirs to be better 
than others. “Our AI algorithm can be easily 
integrated with the current methods of 
diagnosis, which is a significant USP for this 
work,” the team said. The research team is 
excited with their results and believes that their 
work would have a global impact on the 
detection of colorectal cancer. However, 
before commercialization, they have laid out 
an ambitious research plan to fine tune their 
system. “The work we have reported only 
focuses on single frames selected by the 
doctors. In the future, we will integrate it with 
video tracking and automatic frame selection”, 
says Prof. Bhuyan, who led the study. The team 
also proposes to implement their analytical 
approach into a computational tool for easy 
use.

Source: India Science wire

measures on minimising soil erosion, 
increased from 0.8 in January 2018 to 0.89 in 
August 2018. The highest increase, from 0.5 
to 1, was seen in Idukki, Kottayam, Erna-
kulam and Thrissur. The increase points 
towards cropland damage due to waterl-
ogging and washing away of topsoil due to the 
floods.  

On similar lines, the rate and total amount of 
sediment deposited increased dramatically 
during the 2018 floods, with Idukki being the 
worst affected. The data also shows that the 
high erosion rates are not only due to the 
heavy rainfall but also because of the 
unsustainable conversion of natural land into 
human settlements. It is, therefore, necessary 
to understand and improve the methods of 
human settlement and soil management 
towards a more sustainable, climate-friendly 
future. 

Source: IIT Bombay news release
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Enhanced wound healing through electricity
Electrical impulses may help vessels more quickly get healing agents to injuries

Electric stimulation may be able to help 
blood vessels carry white blood cells and 
oxygen to wounds, speeding healing, a new 
study suggests. The study, published in the 
Royal Society of Chemistry Journal Lab on a 
Chip, found that steady electrical stimul-
ation generates increased perm-eability 
across blood vessels, provi-ding new insight 
into the ways new blood vessels might grow. 
The electrical stimulation provided a 
constant voltage with an accompanying 
electric current in the presence of fluid flow. 
The findings indicate that stimulation 
increases permeability of the blood vessel – 
an important characteristic that can help 
wound-healing substances in the blood 
reach injuries more efficiently. “There was 
this speculation that blood vessels could 
grow better if you stimulated them 
electrically,” said Shaurya Prakash, senior 
author of the study and associate professor 
of mechanical and aerospace engineering at 
The Ohio State University. “And we found 
that the response of the cells in our blood 
vessel models shows significant promise 

towards changing the permeability of the 
vessels that can have positive outcomes for 
our ongoing work in wound healing.” But 
when there is an injury – for example, a cut on 
your finger – the architecture of the blood 
vessels at the wound site are disrupted. That 
also interrupts the vessels' ability to help the 
wound heal. Blood vessels regrow on their 
own, almost like the branches of trees, 
without external sources of electricity, as part 
of the healing process.

What they found, in laboratory tests 
performed using human cells, is that 

stimulating blood vessels with electricity 
showed a marked increase in blood vessel 
permeability, which is a physical marker 
suggestive of possible new vessel growth. Jon 
Song, co-author of the paper and associate 
professor of mechanical and aerospace 
engineering at Ohio State, said the results 
imply that one of the primary ways blood 
vessels work to heal injuries is by allowing 
molecules and cells to move across the vessels' 
walls. “And now we have better understanding 
for how electric stimulation can change the 
permeability across the vessel walls,” Song 
said.  The study suggested that changes in 
blood vessel permeability could get those 
bloodborne cells to a wound site more quickly. 
The study seemed to indicate that electricity 
affected the proteins that hold blood vessel 
cells together, but those results were not 
conclusive. The work indicated that electrical 
stimulation might also help manage infections 
at wound sites – a phenomenon the researchers 
also hope to research further.

Source: Ohio State University news release 

Preventing deaths caused by blood clots
New technology visualises clots forming in flowing blood promises to dramatically improve screening and 

treatment of stroke, heart attack and coronavirus-induced lung failure

New portable technology that visualises clots 
forming in flowing blood in a 3D holographic 
livestream promises to dramatically improve 
screening and treatment of stroke, heart attack 
and coronavirus-induced lung failure.  In a 
world first, the biomedical invention from The 
Australian National University (ANU) can 
measure a blood clot's "stickiness" and 
"optically weigh" it, within a thousand 
millionth of a gram, to assess a person's 
disease risk. ANU biomedical imaging 
scientist and research leader Dr Steve Lee said 
this technology advances his team's 
breakthrough 2018 prototype diagnostic 
device in two critical ways. His multidi-
sciplinary team has expertise in imaging 
sciences, medicine and biochemistry. "We can 
now measure the stickiness of the blood clot 
down to a single platelet and we've 
dramatically reduced the size of our invention 
so that it can fit on a small desk or bench space 
in a hospital or another healthcare setting," Dr 

Lee from the John Curtin School of Medical 
Research (JCSMR) said. The new high-speed 
imaging technology, known as COSI 
(coherent optical scattering and interfer-
ometry), revealed in experiments how 
individual platelets "grip and walk" along a 
collagen fibre under blood flow.  

Dr Lee explained that existing imaging tools 
are too slow to capture single platelet actions 
before they clump together within seconds of 
being activated. "COSI has a very fast and 
high-resolution imaging process with no 
labelling, so it can capture the behaviour of 
individual platelets before they clump 
together," Dr Lee said. The breakthrough 
could be vital to study micro-blood clots in 
capillaries involved in lung failure related to 
COVID19, Dr Lee said.  

Ms Yujie Zheng, the team's lead PhD scholar, 
said seeing a platelet move in an orchestrated 
way within a developing blood clot, before 

suddenly freezing as she added a chemical 
inhibitor was a Eureka moment. "That was a 
very exciting moment for us, because we could 
see these nanoscale events happening for the 
first time in a clot forming before our eyes," Ms 
Zheng said. Dr Lee's team has worked closely 
with JCSMR's National Platelet Research and 
Referral Centre led by Professor Elizabeth 
Gardiner. The collaboration has already 
received competitive research funding 
totalling $1.8 million. "We have now moved 
beyond the proof of principle and are trialing 
COSI on a variety of patient samples with 
NPRC medical researchers with the aim to 
commercialise the technology within two 
years," Dr Lee said. The research is published 
in the Biophysical Journal (Cell Press). 

Source: Australian National University news 
release
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Retinal implants for artificial vision
A team of EPFL engineers has developed technology that could partially restore vision in blind people

Diego Ghezzi, who holds the Medtronic 
Chair in Neuroengineering (LNE) at 
EPFL's School of Engineering and his team 
have been developing a retinal implant that 
works with camera-equipped smart glasses 
and a microcomputer. “Our system is 
designed to give blind people a form of 
artificial vision by using electrodes to 
stimulate their retinal cells,” says Ghezzi. 
The camera embedded in the smart glasses 
captures images in the wearer's field of 
vision, and sends the data to a micro-
computer placed in one of the eyeglasses' 
end-pieces. The microcomputer turns the 
data into light signals which are transmitted 
to electrodes in the retinal implant. The 
electrodes then stimulate the retina in such a 
way that the wearer sees a simplified, black-
and-white version of the image. This 
simplified version is made up of dots of light 
that appear when the retinal cells are 
stimulated. However, wearers must learn to 
interpret the many dots of light in order to 
make out shapes and objects. “It's like when 
you look at stars in the night sky – you can 

learn to recognize specific constellations. 
Blind patients would see something similar 
with our system,” says Ghezzi. “We aren't yet 
authorized to implant our device in human 
patients, since obtaining the medical approval 
takes a long time. But we came up with a 
process for testing it virtually – a type of 
work-around,” says Ghezzi. More specif-
ically, the engineers developed a virtual 
reality program that can simulate what 
patients would see with the implants. Their 
findings have been published in Commun-

ication Materials. 

The retinal implants they developed contain 
10,500 electrodes, with each one serving to 
generate a dot of light. We had to find just the 
right number so that the reproduced image 
doesn't become too hard to make out. The dots 
have to be far enough apart that patients can 
distinguish two of them close to each other, but 
there has to be enough of them to provide 
sufficient image resolution,” says Ghezzi. The 
engineers also had to make sure that each 
electrode could reliably produce a dot of light. 
The next step was to check whether 10,500 
light dots provide good enough resolution – 
and that's where the virtual reality program 
came in. The engineers also performed tests at 
constant resolution but different field-of-
vision angles.  All  these experiments 
demonstrated that the system's capacity 
doesn't need to be improved any further, and 
that it's ready for clinical trials. 

Source: EPFL news release

The 'violent' processes associated with wheezing
The study results could be used as the basis of a cheaper and faster diagnostic for lung disease that requires 

just a stethoscope and a microphone

The researchers, from the University of 
Cambridge, used modelling and high-speed 
video techniques to show what causes 
wheezing and how to predict it. The results are 
reported in the journal Royal Society Open 
Science. “Because wheezing makes it harder 
to breathe, it puts an enormous amount of 
pressure on the lungs,” said first author Dr 
Alas ta i r  Gregory f rom Cambridge 's 
Department of Engineering. “The sounds 
associated with wheezing have been used to 
make diagnoses for centuries, but the physical 
mechanisms responsible for the onset of 
wheezing are poorly understood, and there is 
no model for predicting when wheezing will 
occur.” Co-author Dr Anurag Agarwal, Head 
of the Acoustics lab in the Department of 
Engineering, said “since wheezing is 
associated with so many conditions, it is 
difficult to be sure of what is wrong with a 
patient just based on the wheeze, so we're 
working on understanding how wheezing 
sounds are produced so that diagnoses can be 

more specific”. 

In order to mimic the pulmonary system in the 
lab, the researchers modified a Starling 
resistor, in which airflow is driven through 
thin elastic tubes of various lengths and 
thicknesses. Co-author and computer vision 
specialist Professor Joan Lasenby developed 
a multi-camera stereoscopy technique to film 
the air being forced through the tubes at 
different degrees of tension, in order to 
observe the physical mechanisms that cause 
wheezing. Gregory, who is also a Junior 
Research Fellow at Magdalene College 
mentions “we found that there are two 

conditions for wheezing to occur: the first is 
that the pressure on the tubes is such that one or 
more of the bronchioles nearly collapses, and 
the second is that air is forced though the 
collapsed airway with enough force to drive 
oscillations.” Once these conditions are met, 
the oscillations grow and are sustained by a 
flutter mechanism in which waves travelling 
from front to back have the same frequency as 
the opening and closing of the tube. Using 
these observations, the researchers developed 
a 'tube law' in order to predict when this 
potentially damaging oscillation might occur, 
depending on the tube's material properties, 
geometry and the amount of tension. “We then 
use this law to build a model that can predict 
the onset of wheezing and could even be the 
basis of a cheaper and faster diagnostic for 
lung disease,” said Gregory. “Instead of 
expensive and time-consuming methods such 
as x-rays or MRI, we wouldn't need anything 
more than a microphone and a stethoscope.”

Source: Cambridge news release 
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Effective prevention of aerosols by multilayer masks 
The study shows that when a person coughs, large droplets (>200 microns) hit the inner surface of a mask at a 
high speed, penetrate the mask fabric and break up

When a person coughs, large droplets (>200 
microns) hit the inner surface of a mask at a 
high speed, penetrate the mask fabric and 
break up or “atomise” into smaller droplets, 
which have a greater chance of aero-
solisation and thereby carrying viruses like 
SARS-CoV-2 with them, according to a new 
study led by researchers at the Indian 
Institute of Science (IISc). Using a high-
speed camera, the team closely tracked 
individual cough-like droplets impinging on 
single-, double- and multi-layered masks, 
and noted the size distribution of the 
“daughter” droplets generated after 
penetration through the mask fabric. For 
single- and double-layered masks, most of 
these atomised daughter droplets were 
found to be smaller than 100 microns, with 
the potential to become aerosols, which can 
remain suspended in the air for a long time 
and potentially cause infection. “You are 
protected, but others around you may not 
be,” says Saptarshi Basu, Professor in the 
Department of Mechanical Engineering and 
senior author of the study published in 

Science Advances.  

Triple-layered masks ‒ even those made of 
cloth ‒ and N95 masks were found to 
successfully prevent atomisation, and 
therefore offered the best protection. The 
researchers, however, clarify that when such 
masks are unavailable, even single-layered 
masks may offer some protection, and hence 
must be used wherever mandated by health 
officials.  

To mimic a human cough, the team used a 
custom droplet dispenser to pressurise a 
surrogate cough liquid (water, salt with 
mucin, and a phospholipid) and eject single 
droplets onto the mask. “The pressurisation 

increases the velocity of the droplet and the 
[nozzle] opening time determines the size,” 
explains Shubham Sharma, a PhD student in 
the Department of Mechanical Engineering 
and first author of the study. “Using this, we 
could generate droplets ranging from 200 
microns to 1.2 mm in size.” The team used a 
pulsed laser to cast shadows of the droplets, 
and a camera and zoom lens to capture images 
at high speeds (20,000 frames per second). 
Apart from surgical masks, some locally 
sourced cloth masks were also tested. The 
team also investigated the effects of varying 
the speed at which the droplet is ejected and the 
impingement angle. They found that single-
layered masks could only block 30% of the 
initial droplet volume from escaping. Double-
layered masks were better (about 91% was 
blocked), but more than a quarter of the 
daughter droplets that were generated were in 
the size range of aerosols. Droplet trans-
mission and generation was either negligible 
or zero for triple-layered and N95 masks. 

Source: IISc news release 

Wearable sweat sensor bandages
The researchers develop a novel sensor that can be mounted on adhesive bandage and embedded on 

garments.
In a new study, researchers from the Indian 
Institute of Technology Bombay (I IT 
Bombay) and Tufts University, United States, 
have developed a novel sensor to detect 
metabolite levels from sweat. These sensors 
can be mounted on adhesive bandages and 
embedded on garments and the study was 
published in NPJ Flexible Electronics “There 
is a lot of interest in sweat monitoring as it 
provides a larger window into your health, 
more than any smartwatch,” says Prof Sameer 
Sonkusale. He is a Professor at Tufts 
University and a senior researcher in this 
study. “Looking for other metabolites in sweat 
will expand opportunities in medical 
diagnostics as well,” he adds. The sensors 
were connected to electronic circuit boards 
that  wirelessly relayed the gathered 
information to computer programs that 
calculated the concentrations of different 
metabolites. “As soon as the sensor sees a 
difference in ion concentration, the data is 
transmitted wirelessly almost instantaneously 
and displayed on the computer (or phone) 

screen. I would say it takes around a second 
for this transmission,” says Prof Sonkusale.  

Once the sensor threads and the electronic 
readout system were assessed individually, it 
was time to use them on humans. The sensor 
threads were first activated by placing them in 
dilute solutions containing their target ions. 
This was followed by calibration so that all 
sensor threads functioned at standard levels. 
“Chemical sensors need pre-calibration since 
each sensor may be different due to variations 
in the fabrication process,” explains Prof 

Sonkusale.

 The sensor threads for sodium ions, 
ammonium ions, and pH were integrated on 
one adhesive bandage. The lactate sensors 
were placed on a separate bandage since their 
information is processed using a different 
measuring device. The change in ionic levels is 
measured through a potentiometer that 
registers changes in voltage while the lactate 
concentration is measured in the form of 
current via an ammeter. 

The sensor patch was covered with gauze, 
which provided an absorbent surface to collect 
the sweat. The complete sensor bandages were 
placed on the arms, forehead and lower back of 
the study participants while performing mild 
exercises. They took 10–20 minutes to break 
into a sweat, which was absorbed by the gauze. 
The sensor detected different ions and allowed 
the researchers to gather data depicting real-
time changes in ionic levels. This data can be 
used to analyse the fitness of the participants.  

Source: IIT Mumbai news release 
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Computing Clean Water
Researchers' computational methods pave the way for next-generation membrane technology for water 

purification

Given increasing demand and increasingly 
stretched water resources, scientists are 
pursuing more innovative ways to use and 
reuse existing water, as well as to design new 
materials to improve water purification 
methods. “Fouling significantly reduces 
performance and is a major obstacle in 
designing membranes to treat produced 
water,” said M. Scott Shell, a chemical 
engineering professor at UC Santa Barbara, 
who conducts computational simulations of 
soft materials and biomaterials. “If we can 
fundamentally understand how solute 
stickiness is affected by the chemical 
composition of membrane surfaces, 
including possible patterning of functional 
groups on these surfaces, then we can begin 
to design next-generation, fouling-resistant 
membranes to repel a wide range of solute 
types.” Now, in a paper published in the 
Proceedings of the National Academy of 
Sciences (PNAS), Shell and lead author 
Jacob Monroe explain the relevance of 
macroscopic characterizations of solute-to-
surface affinity.

“Solute-surface interactions are particularly 

important in water separation and puri-
fication, where often many distinct types of 
solutes need to be removed or captured,” said 
Monroe, now a postdoctoral researcher at the 
National Institute of Standards and Tech-
nology (NIST). The computational research 
group developed an algorithm to repattern 
surfaces by rearranging surface chemical 
groups in order to minimize or maximize the 
affinity of a given solute to the surface, or 
alternatively, to maximize the surface affinity 
of one solute relative to that of another. The 
approach relied on a genetic algorithm that 
“evolved” surface patterns in a way similar to 
natural selection, optimizing them toward a 

particular function goal. Through simulations, 
the team discovered that surface affinity was 
poorly correlated to conventional methods of 
solute hydro-phobicity, such as how soluble a 
solute is in water. Instead, they found a 
stronger connection between surface affinity 
and the way that water molecules near a 
surface or near a solute change their structures 
in response. 

The finding is significant because it shows that 
in designing new surfaces, researchers should 
focus on the response of water molecules 
around them and avoid being guided by 
conventional hydrophobicity metrics. Based 
on their findings, Monroe and Shell say that 
surfaces comprised of different types of 
molecular chemistries may be the key to 
achieving multiple performance goals, such as 
preventing an assortment of solutes from 
fouling a membrane. According to the team, 
their findings show that computational 
methods can contribute in significant ways to 
next-generation membrane systems for 
sustainable water treatment.

Source: UC Barbara news release 

Friction-reducing material inspired by snakeskin
Researchers at CU Boulder have designed a new kind of synthetic “skin” as slippery as the scales of a snake.

The research published recently in the 
American Chemical Society journal Applied 
Materials & Interfaces, addresses an 
underappreciated problem in engineering: 
Friction. Yifu Ding, senior author of the new 
paper, explained that every day, machines 
from robots to cars lose tremendous amounts 
of energy simply because their parts rub 
together. To try to reduce that loss, he and his 
colleagues took cues from naturespecifically, 
its most slithery members. In their latest study, 
the researchers developed a tool called solid-
liquid interfacial polymerization (SLIP) that 
allows them to lay a thin layer of skin onto 
existing surfaces like rubber or stretchy 
materials called elastomers. That layer looks a 
lot like the scales of a snake and can turn an 
otherwise sticky surface into a slip hazard. 
The technology could be a boon for machines 
that battle friction but can't tolerate getting 
wet.

Snakes owe a lot of their success to their scales 

which are made up of many layers of tissue 
stacked on top of each other. The top layer is 
like keratin, which is very brittle and stiff. 
Then the scale gradually transitions to a much 
softer material below. That combination of 
hard on top of soft gives snakes their edge, 
helping them to keep their friction low while 
still remaining flexible. 

The group began with a base made out of 
polydimethylsiloxane (PDMS), an elastic 
mate r ia l  common in  many  medica l 

technologies. The researchers then used the 
SLIP technique to place a thin, scale-like layer 
of synthetic material onto that foundation. The 
method works by mixing small molecules into 
a film of liquid, then using light to get them to 
fall out of suspension—a bit like peas sinking 
to the bottom of a bowl of soup. Once there, 
those building blocks infiltrate the PDMS and 
form a hybrid skin layer. This results in the 
laboratory equivalent of snakeskin boots. 
“Nothing sticks to it,” Ding said. “You can 
touch it, and your finger will slip.” To prove 
just how snake-like their invention is, he and 
his colleagues ran a series of seemingly simple 
tests. The group attached weights to both the 
hybrid and normal PDMS, then put them on 
various slanting surfaces. The team's 
snakeskin-treated PDMS skidded down even 
slight inclines while the plain material didn't 
budge.

Source: Colorado University news release 
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Solar-powered fuel from water
New research could help make hydrogen useful, sustainable fuel

Scientists have been working on fabricating 
materials for photoelectrodes that can use 
solar energy to split water, creating a “solar 
fuel” that can be stored for later use. 
Scientists with the University of Chicago, 
the University of Wisconsin–Madison and 
Brookhaven National Laboratory published 
a new breakthrough in making such 
photoelectrodes. Their research, reported in 
Nature Energy, demonstrates that modifying 
the topmost layer of atoms on the surface of 
electrodes can significantly boost their 
performance. “Our results are crucial for 
both understanding and improving 
photoelectrodes used in solar fuel produ-
ction,” said Giulia Galli, the Liew Family 
Professor of Molecular Engineering and 
Professor of Chemistry at UChicago, senior 
scientist at Argonne National Laboratory 
and co-corresponding author of the paper. 

The team investigated a photoelectrode 
material called bismuth vanadate, which is 
promising because it strongly absorbs 
sunlight across a range of wavelengths and 
remains relatively stable in water. In 
particular, they wanted to investigate the 

electrode surface. At Brookhaven, Liu and 
graduate student Chenyu Zhou had perfected 
a method for growing bismuth vanadate as a 
photoelectrode with a well-defined orien-
tation and surface structure.  At UWMadison, 
Choi and graduate student Dongho Lee found 
a way to change the surface composition 
without altering the makeup of the rest of the 
electrode, and they fabricated a sample with 
more bismuth atoms on the surface. 

To understand on a molecular level what was 
happening, the two different surface 
compositions were examined using special 
instruments including scanning tunneling 
microscopy. Wennie Wang, a postdoctoral 

scholar in the Galli group, compared 
experimental and simulated microscopy 
images and identified the surface structure 
m o d e l s  t h a t  c l o s e l y  m i m i c k e d  t h e 
experimental samples. “Our quantum 
mechanical calculations provided a wealth of 
information, including the electronic 
properties of the surface and the exact 
positions of the atoms,” said Wang. “This 
information turned out to be critical to 
interpret experiments.” Next, the team 
compared what happened when light struck 
the surfaces. They found that surfaces with an 
excess of bismuth atoms are more favorable 
for water splitting reactions. “Our tightly 
integrated experimental and theoretical 
investigations were vital in gaining an atomic 
level understanding of how the surface 
modification can change the properties of a 
photoelectrode,” said Choi. “We identified an 
important piece of the complex puzzle of water 
splitting, and we're looking forward to 
continuing to explore ways to improve solar 
fuel production as a sustainable alternative to 
fossil fuels,” added Galli.

(Source: University of Chicago news release)

Zero-emission technology for E-waste management
The methodology is a three-step process which involves pyrolysis of e-waste, separation of metal fraction, 

and recovery of individual metals

Led by Professor K.K. Pant, his research 
group in the Catalytic Reaction Engineering 
Laboratory at Chemical Engineering 
Department, Indian Institutes of Technology 
(IIT) Delhi, has developed a sustainable 
technology to tackle the menace of e-waste. 
The adopted methodology is a three-step 
process which involves pyrolysis of e-waste, 
separation of metal fraction, and recovery of 
individual metals. The developed technology 
will cater to the need of “Smart Cities,” 
“Swachh Bharat Abhiyan,” and “Atmanirbhar 
Bharat” initiatives of the Indian government 
via waste to wealth generation in decen-
tralized units, researchers said.

e-waste is shredded and pyrolyzed to yield 
liquid and gaseous fuels, leaving behind a 
metal-rich solid fraction. On further sepa-
ration using a novel technique, the leftover 
solid residue yields a 90-95% pure metal 
mixture and some carbonaceous materials. 
The carbonaceous material is further 

converted to aerogel for oil spillage cleaning, 
dye removal, carbon dioxide capture, and use 
in supercapacitors. In the next step, a low-
temperature roasting technique is employed 
to recover individual metals such as copper, 
nickel, lead, zinc, silver and gold from the 
metal mixture. It gives a recovery of nearly 
93% copper, 100% nickel, 100% zinc, 100% 
lead, and 50% gold and silver each. It is a 
green process in which no toxic chemicals are 
released into the environment.

The research team has successfully installed a 
10 kg/h (Kilogram per hour) pyrolysis plant 
for e-waste recycling at IIT Delhi. It converts 
all types of e-waste to combustible gases of 28 
MJ/kg (Megajoule per Kilogram) calorific 
value, liquid fuel of 30 MJ/kg calorific value, 
and a metal-rich solid residue. The gaseous 
product obtained from the pilot plant is 
primarily composed of hydrogen and methane 
whereas the liquid product is rich in hydro-
carbons suitable for energy generation. The 

pilot plant is also equipped with a scrubbing 
system that captures halogenated compounds 
traces in the combustible gases.

Prof. K.K. Pant, Project Lead and Head of 
Chemical Engineering Department, IIT Delhi 
said, “The developed technology can be 
employed for recycling all types of e-waste as 
well as plastic waste, and it does not emit any 
toxic chemicals to the environment. Besides 
providing a sustainable solution for e-waste 
recycling, successful implementation of this 
technology has the potential to generate large 
number of jobs in the waste recycling 
industry.” The technology has also been 
patented and published in internationally 
reputed journals such as the Journal of Cleaner 
Production, Journal of Hazardous Materials, 
Waste Management and the Journal of 
Environmental Chemical Engineering.

Source: India Science Wire
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Sending entangled qubit states through a communication channel
The study results could help make quantum computing more feasible and could lay the groundwork for 

future quantum communication networks

In a breakthrough for quantum computing, 
University of Chicago researchers have sent 
entangled qubit states through a commu-
nication cable linking one quantum network 
node to a second node. The researchers, 
based in the Pritzker School of Molecular 
Engineering at the University of Chicago, 
also amplified an entangled state via the 
same cable first by using the cable to 
entangle two qubits in each of two nodes, 
then entangling these qubits further with 
other qubits in the nodes. The results 
published in Nature, could help make 
quantum computing more feasible and could 
lay the groundwork for future quantum 
communication networks. “Developing 
methods that allow us to transfer entangled 
states will be essential to scaling quantum 
computing,” said Andrew Cleland, the John 
A. MacLean Sr. Professor of Molecular 
Engineering Innovation and Enterprise, who 
led the research.

Cleland's group uses superconducting 

qubits, tiny cryogenic circuits that can be 
manipulated electrically. To send the 
entangled states through the communication 
cable—a one-meter-long superconducting 
cable – the researchers created an expe-
rimental set-up with three super-conducting 
qubits in each of two nodes. They connected 
one qubit in each node to the cable and then 
sent quantum states, in the form of microwave 
photons, through the cable with minimal loss 
of information. The fragile nature of quantum 
states makes this process quite challenging. 
Cleland's former postdoctoral fellow, paper 
first author Youpeng Zhong, was able to 
develop a system in which the whole transfer 
process—node to cable to node—takes only a 
few tens of nanoseconds. That allowed them 
to send entangled quantum states with very 
little information loss. The system also 
allowed them to “amplify” the entanglement 
of qubits. The researchers used one qubit in 
each node and entangled them together by 
essentially sending a half-photon through the 

cable. They then extended this entanglement 
to the other qubits in each node. When they 
were finished, all six qubits in two nodes were 
entangled in a single globally entangled state. 

In the future, quantum computers will likely be 
built out of modules where families of 
entangled qubits conduct a computation. 
These computers could ultimately be built 
from many such networked modules, similar 
to how supercomputers today conduct parallel 
computing on many central processing units 
connected to one another. The ability to 
remotely entangle qubits in different modules, 
or nodes, is a significant advance to enabling 
such modular approaches. “These modules 
will need to send complex quantum states to 
each other, and this is a big step toward that,” 
Cleland said. A quantum communication 
network could also potentially take advantage 
of this advance. 

Source: University of Chicago news release 

Heart disease diagnosis through retinal imaging
The finding suggests it may be possible to detect heart disease during an eye examination

In a new study from Shiley Eye Institute at UC 
San Diego Health, researchers have identified 
a  po ten t ia l  new marker  tha t  shows 
cardiovascular disease may be present in a 
pa t i en t  us ing  an  op t i ca l  coherence 
tomography (OCT) scan — a non-invasive 
diagnostic tool commonly used in ophth-
almology and optometry clinics to create 
images of the retina. The finding suggests it 
may be possible to detect heart disease during 
an eye examination. In the paper published 
March 2, 2021 in EClinical Medicine by The 
Lancet, the research team examined lesions of 
the retina, the inner-most, light-sensitive layer 
of the eye, to determine if a cardiovascular 
disorder may be present. “The eyes are a 
window into our health, and many diseases 
can manifest in the eye; cardiovascular 
disease is no exception,” said lead author 
Mathieu Bakhoum, a physician-scientist and 
retina surgeon at UC San Diego Health. 
“Ischemia, which is decreased blood flow 
caused by heart disease, can lead to inadequate 
blood flow to the eye and may cause cells in 
the retina to die, leaving behind a permanent 

mark. We termed this mark 'retinal ischemic 
perivascular lesions,' or RIPLs, and sought to 
determine if this finding could serve as a 
biomarker for cardiovascular disease.”

As part of the study, the team reviewed the 
records of individuals who received a retinal 
OCT scan at UC San Diego Health from July 
2014 to July 2019. From that cohort, two 
groups were identified after medical chart 
review: one consisted of 84 individuals with 
heart disease and the other included 76 
healthy individuals as the study's control 
group. An increased number of RIPLs was 
observed in the eyes of individuals with heart 
disease. According to the researchers, the 
higher number of RIPLs in the eye, the higher 
the risk for cardiovascular disease. “The 
retina in particular provides important 
evidence of the adverse effects of cardio-
vascular issues, such as high blood pressure,” 
said Anthony DeMaria, MD, Judith and Jack 
White Chair in Cardiology and cardiologist at 
UC San Diego Health. “It's my hope that the 
presence of RIPLs in the eye will serve as a 

marker for cardiovascular disease when 
patients are undergoing assessment of risk 
factors for heart disease, or when patients are 
undergoing evaluation for the suspected 
presence of heart disease.”

DeMaria said detection of RIPLs could result 
in identification of cardiovascular disease that 
would enable early therapy and preventative 
measures, and potentially reduce numbers of 
heart attacks or strokes. In the study, 
researchers found a correlation between the 
number of RIPLs in a patient's eye and their 
ASCVD risk score. Ophthalmologists at UC 
San Diego Health now consider referring 
patients to a cardiologist if RIPLs are 
identified during an OCT scan. The research 
teams hopes this paper and future studies will 
result in RIPLs becoming a common 
ophthalmological marker for identifying 
potential cardiovascular disease, and incor-
porated into the overall ASCVD risk score.

Source: University of California San Diego 
news release
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Antibiotic tolerance study paves way for new treatments
A new study finding could lead to new therapies that boost the effectiveness of treatments

A new study identifies a mechanism that 
makes bacteria tolerant to penicillin and 
related antibiotics, findings that could lead to 
new therapies that boost the effectiveness of 
these treatments. The study in mice, “A 
Multifaceted Cellular Damage Repair and 
Prevention Pathway Promotes High Level 
Tolerance to Beta-lactam Antibiotics,” 
published in the journal EMBO Reports, 
reveals how tolerance occurs, thanks to a 
system that mitigates iron toxicity in bacteria 
that have been exposed to penicillin. “We're 
hoping we can design a drug or develop 
antibiotic adjuvants that would then basically 
kill off these tolerant cells,” said senior author 
Tobias  Dörr,  ass i s tan t  professor  of 
microbiology in the Weill Institute for Cell 
and Molecular Biology in the College of 
Agriculture and Life Sciences.

In the study, the researchers developed a V. 
cholerae mutant that lacked a two-component 
damage repair response system that controls a 

gene network encoding diverse functions. 
Without the system, known as VxrAB, when 
the cell wall is damaged by antibiotics, the 
transfer of electrons across the cell membrane 
goes awry, leading to electrons ending up on 
the wrong molecules. This misdirection 
causes hydrogen peroxide to accumulate in 
the cell, which changes the oxidation state of 
cellular iron and disrupts signals for the cell to 
tell how much iron it has. In the presence of 
hydrogen peroxide, the mutant bacteria 
cannot sense how much iron has been 
acquired, and it behaves as if it is iron-starved 

and seeks to acquire more iron. Left 
unchecked, these circumstances cause iron 
toxicity, which will kill the cell, according to 
the experiments the researchers conducted. In 
further tests with mutant V. cholerae bacteria, 
both in test tubes and in mice, the researchers 
showed that reducing the influx of iron 
increased the bacteria's tolerance to beta 
lactams. Fortunately for normal V. cholerae, 
exposure to antibiotics and the breakdown of 
the cell's walls activate the VxrAB system, 
which works to repair cell walls and 
downregulates iron uptake systems, and 
thereby creates antibiotic tolerance. More 
study is needed to understand what triggers the 
VxrAB system in the presence of beta-lactam 
antibiotics.

The research opens the door for developing 
new drugs that could be combined with 
antibiotics to exploit oxidative damage and 
iron influx in tolerant bacteria. 

Source: Cornell University news release 

Gene therapy- opioid-free solution for chronic pain
A gene therapy for chronic pain could offer a safer, non-addictive alternative to opioids

Researchers developed the new therapy, 
which works by temporarily repressing a gene 
involved in sensing pain. A gene therapy for 
chronic pain could offer a safer, non-addictive 
alternative to opioids. Researchers at the 
University of California San Diego developed 
the new therapy, which works by temporarily 
repressing a gene involved in sensing pain. It 
increased pain tolerance in mice, lowered 
their sensitivity to pain and provided months 
of pain relief without causing numbness. The 
researchers report their findings in a paper 
published Mar. 10 in Science Translational 
Medicine. The gene therapy could be used to 
treat a broad range of chronic pain conditions, 
from lower back pain to rare neuropathic pain 
disorders—conditions for which opioid 
painkillers are the current standard of care. 
Moreno was working with a version of 
CRISPR that uses what's called “dead” Cas9, 
which lacks the ability to cut DNA. Instead, it 
sticks to a gene target and blocks its 
expression. Mali, who is a co-senior author of 

the study, says that this use of dead Cas9 opens 
the door to using gene therapy to target 
common diseases and chronic ailments.

The researchers engineered a CRISPR/dead 
Cas9 system to target and repress the gene that 
codes for Na 1.7. They administered spinal V

injections of their system to mice with 
inflammatory and chemotherapy-induced 
pain. These mice displayed higher pain 
thresholds than mice that did not receive the 
gene therapy; they were slower to withdraw a 
paw from painful stimuli (heat, cold or 
pressure) and spent less time licking or 
shaking it after being hurt. The treatment was 
tested at various timepoints. It was still 
effective after 44 weeks in the mice with 
inflammatory pain and 15 weeks in those with 
chemotherapy-induced pain. The length of 
duration is still being tested, researchers said, 
and is expected to be long-lasting. Moreover, 
the treated mice did not lose sensitivity or 
display any changes in normal motor 
function.

To validate their results, the researchers 
performed the same tests using another gene 
editing tool called zinc finger proteins. It's an 
older technique than CRISPR, but it does the 
same job. Here, the researchers designed zinc 
fingers that similarly bind to the gene target 
and block expression of Na 1.7. Spinal V

injections of the zinc fingers in mice produced 
the same results as the CRISPR-dead Cas9 
system. The researchers say this solution could 
work for a large number of chronic pain 
conditions arising from increased expression 
of Na 1.7, including diabetic polyneuropathy, V

erythromelalgia, sciatica and osteoarthritis. It 
could also provide relief for patients 
undergoing chemotherapy. And due to its non-
permanent effects, this therapeutic platform 
could address a poorly met need for a large 
population of patients with long-lasting 
(weeks to months) but reversible pain 
conditions, Yaksh said.

Source: University of California San Diego 
news release
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Genetic treatment extends fruit fly lifespan
Modifying brain cell activity can extend the lifespan of fruit flies while also preventing the damage 

characteristic of Alzheimer's disease

The researchers found that by modifying the 
levels of two different proteins that are active 
in two different types of brain cells, they could 
extend fruit fly lifespans by around 7-9% 
(close to an extra week), they report in PNAS. 
The treatments also reduced the buildup of 
amyloid,  the harmful brain proteins 
characteristic of Alzheimer's disease, in flies 
that have been bred as models for researching 
the disease. The research is notable for 
extending lifespan by only targeting one type 
of cell in the nervous system, rather than cells 
across the whole body.  In the latest study, the 
researchers were investigating ways to 
modify the insulin growth factor signalling 
pathway, which is being increasingly studied 
for its key role in the ageing process.

Co-lead author Dr Nathan Woodling said: 
“Insulin is very important to development, but 
it appears that we may have too much of it late 
in life. Insulin signalling likely developed 
through evolution due to its benefits early in 
life, in spite of its detrimental effects later in 

life. Here, we were seeking to understand how 
ageing predisposes the brain to dementia, in 
order to one day find new ways to help us live 
well for longer.”

The team identified several new factors 
involved in insulin signalling that contribute 
to ageing in the fruit fly (Drosophila) brain, 
and that found that two proteins – which are 
comparable to proteins in human brains – act 
on two different cell types as part of the 
ageing process. The scientists developed two 
new genetic treatments modifying the 
quantities of proteins which control whether a 

gene is active or silent, one of which was 
targeted at neurons in fruit flies and the other of 
which targeted glial cells. After finding that the 
treatments extended fruit fly lifespans, they 
tested the neuron treatment in flies that had 
been bred to produce amyloid, the protein 
believed to cause Alzheimer's disease, and 
found that the treatment protected these flies' 
brains from amyloid buildup while preserving 
behavioural function.

Co-lead author Dr Ekin Bolukbasi (UCL 
Institute of Health Ageing, UCL Biosciences) 
said: “Our work opens up new strategic 
directions for dementia therapeutics; 
specifically, future efforts will need to 
carefully consider how any potential treatment 
acts on the full diversity of cells in our brains. 
Trea tments  us ing  emerging medica l 
technology to target specific cell types may 
hold potential to extend how long we live in 
good health.”

Source: UCL news release

Brain sensor provided better understanding of Alzheimer's
Scientists have developed a tool to monitor communications within the brain in a way never before possible

Scientists at the University of Virginia School 
of Medicine have developed a tool to monitor 
communications within the brain in a way 
never before possible, and it has already 
offered an explanation for why Alzheimer's 
drugs have limited effectiveness and why 
patients get much worse after going off of 
them. The researchers expect their new 
method will have tremendous impact on our 
understanding of depression, sleep disorders, 
autism, neurological diseases and major 
psychiatric conditions. It will speed scientific 
research into the workings of the brain, they 
say, and facilitate the development of new 
treatments. “We can now 'see' how brain cells 
communicate in sharp detail in both the 
healthy and diseased brains,” said lead 
researcher J. Julius Zhu of UVA's Department 
of Pharmacology. The new method developed 
by Zhu and his collaborators lets scientists 
examine transmissions inside the brain at both 
the microscopic level and the far, far smaller 
nanoscopic level. It combines a biological 
“sensor” with two different forms of cutting-
edge imaging.

The approach can quant i fy  “neuro-
modulatory” transmissions, which are 
associated with major brain disorders, 
including addiction, Alzheimer's, depressive 
disorders and schizophrenia. They're also 
linked to autism, epilepsy, eating disorders 
and sleep disorders.

In Alzheimer's disease, Zhu and his 
colleagues discovered a surprising degree of 
“fine control and precision” in the supposedly 
shotgun neuromodulatory transmissions. 
Widely used Alzheimer's drugs known as 
acetylcholinesterase inhibitors may inhibit 
this precise communication, the scientists 
report. That may explain the limited 
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effectiveness of the drugs, they say. 

The researchers went on to identify potential 
changes in the brain that could be brought 
about by long-term use of the drugs, which 
could explain why patients often get much 
worse when they stop taking them. “The new 
method points out Alzheimer's defects in the 
unprecedented spatial and temporal resolution, 
defining the precise targets for medicine,” Zhu 
said. The new system has “broad applicability” 
across the spectrum of neurological and 
psychiatric diseases and disorders, they report 
in two new scientific papers. In the years to 
come, the scientists predict, it will help doctors 
understand neurological illnesses and 
psychiatric problems, screen drugs for 
potential treatments, identify disease-causing 
genes and develop better, more personalized 
medicine tailored for specific patient needs. 
The researchers have described new approach 
and their findings in the scientific journals 
Molecular Psychiatry and Nano Letters. 

(Source: University of Virginia news release) 
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How bacteria attack could help predict infection outcomes
Insights into how bacterial proteins work as a network to take control of our cells could help predict infection 

outcomes and develop new treatments

Much like a hacker seizes control of a 
company's software to cause chaos, disease-
causing bacteria, such as E. coli and 
Salmonella, use miniature molecular syringes 
to inject their own chaos-inducing agents 
(called effectors) into the cells that keep our 
guts healthy.

These effectors take control of our cells, 
overwhelming their defences and blocking 
key immune responses, allowing the infection 
to take hold.

Previously, studies have investigated single 
effectors. Now a team led by scientists at 
Imperial College London and The Institute of 
Cancer Research, London, and including 
researchers from the UK, Spain and Israel, has 
studied whole sets of effectors in different 
combinations.

The study, published in Science, investigated 
data from experiments in mice infected with 
the mouse version of E. coli ,  called 
Citrobacter rodentium, which injects 31 
effectors.

The results show how effectors work together 

as a network, allowing them to colonise their 
hosts even if some effectors are removed. The 
investigation also revealed how the host's 
immune system can bypass the obstacles the 
effectors create, triggering complementary 
immune responses.

The researchers suggest that knowing how 
the makeup of effector networks influences 
the ability of infections to take hold could 
help design interventions that disrupt their 
effects.

Study lead Professor Gad Frankel, from the 
Department of Life Sciences at Imperial, said: 
“The data represent a breakthrough in our 
understanding of the mechanisms of bacterial 
infections and host responses. Our results 
show that the injected effectors are not 
working individually, but instead as a pack.

During their experiments, the team were able 
to remove different effectors when infecting 
mice with the pathogen, tracking how 
successful each infection was. This showed 
that the effector network produced by the 
pathogen could be reduced by up to 60 percent 
and still produce a successful infection.

The team collected data on more than 100 
different synthetic combinations of the 31 
effectors, which Professor Alfonso Rodríguez-
Patón and Elena Núñez-Berrueco at the 
Universidad Politécnica de Madrid used to 
build an artificial intelligence (AI) algorithm.

The AI model was able to predict the outcomes 
of infection with Citrobacter rodentium 
expressing different effector networks, which 
were tested with experiments in mice. As it is 
impossible to test in the lab all the possible 
networks that 31 effectors can form, 
employing an AI model is the only practical 
approach to studying biological systems of this 
complexity.

Source: Based Imperial College London news 
release originally written by Hayley Dunning

Automated diagnosis of COVID-19 lung infection
The software tool developed by the IISc-led team reveals the severity of lung infections

A new software tool that reveals the severity 
of lung infections in COVID-19 patients has 
been developed by researchers from the 
Departments of Computational and Data 
Science (CDS) and Instrumentation and 
Applied Physics at the Indian Institute of 
Science (I ISc), in collaboration with 
colleagues from the Oslo University Hospital 
and the University of Agder in Norway. It has 
been described in a recent study published in 
the journal IEEE Transactions on Neural 
Networks and Learning Systems.  The 
software tool developed by the IISc-led team, 
called AnamNet, can 'read' the chest CT scans 
of COVID-19 patients, and, using a special 
kind of neural network, estimate how much 
damage has been caused in the lungs, by 
searching for specific abnormal features. Such 
a tool can provide automated assistance to 
doctors and therefore help in faster diagnosis 
and better management of COVID-19.  

 AnamNet employs deep learning and other 

image processing techniques, which have 
now become integral to biomedical research 
and applications. The software can identify 
infected areas in a chest CT scan with a high 
degree of accuracy.  The researchers trained 
AnamNet to look for abnormalities and 
classify areas of the lung scan as either 
infected or not infected ‒ this is called 
'segmentation'. “It basically extracts features 
from the chest CT images and projects them 
onto a non-linear space [a mathematical 
representation], and then recreates the 
[segmented] image from this representation. 
This is called anamorphic image processing,” 
explains Naveen Paluru, first author and PhD 
student in the lab of Phaneendra Yalavarthy, 
Associate Professor at CDS.  

AnamNet's performance not only matched its 
peers in its accuracy, but also performed just 
as well using fewer parameters. The neural 
network was also computationally less 
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complex, which allowed the researchers to 
train it much faster to detect anomalies. 
Another significant advantage of AnamNet is 
that the software is lightweight with a small 
memory footprint. This has enabled the team to 
develop an app called CovSeg that can be run 
on a mobile phone and hence potentially be 
used by healthcare professionals. According to 
the authors, AnamNet holds promise beyond 
merely identifying lung infections in COVID-
19 patients. “We are currently focusing on 
making our software more robust to handle 
COVID-19 scans, but we are also looking to 
diversify to other common lung diseases like 
pneumonia, fibrosis and even lung cancer in 
the near future,” Yalavarthy says. He suggests 
that with some changes to the present design, 
the software could even be used to read brain 
scans. The software tool is freely available to 
the public.  

Source: IISc news release
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Engineered light-emitting tattoo
The technology, which uses organic light-emitting diodes (OLEDs), is applied in the same way as water 

transfer tattoos.

Scientists at UCL and the IIT –Istituto 
Italiano di Tecnologia (Italian Institute of 
Technology) have created a temporary tattoo 
with light-emitting technology used in TV 
and smartphone screens, paving the way for a 
new type of “smart tattoo” with a range of 
potential uses. The technology, which uses 
organic light-emitting diodes (OLEDs), is 
applied in the same way as water transfer 
tattoos. That is, the OLEDs are fabricated on 
to temporary tattoo paper and transferred to a 
new surface by being pressed on to it and 
dabbed with water. The researchers, who 
described the process in a new paper in the 
journal Advanced Electronic Materials, say it 
could be combined with other tattoo 
electronics to, for instance emit light when an 
athlete is dehydrated, or when we need to get 
out of the sun to avoid sunburn. OLEDs could 
be tattooed on packaging or fruit to signal 
when a product has passed its expiry date or 
will soon become inedible, or used for fashion 

in the form of glowing tattoos.

Professor Franco Cacialli (UCL Physics & 
Ast ronomy and  London Cent re  for 
Nanotechnology at UCL), senior author of 
the paper, said: “The tattooable OLEDs that 
we have demonstrated for the first time can be 
made at scale and very cheaply. They can be 
combined with other forms of tattoo 
electronics for a very wide range of possible 
uses. These could be for fashion – for 
instance, providing glowing tattoos and light-

emitting fingernails. In sports, they could be 
combined with a sweat sensor to signal 
dehydration. “In healthcare they could emit 
light when there is a change in a patient's 
condition – or, if the tattoo was turned the other 
way into the skin, they could potentially be 
combined with light-sensitive therapies to 
target cancer cells, for instance. “Our proof-of-
concept study is the first step. Future 
challenges will include encapsulating the 
OLEDs as much as possible to stop them from 
degrading quickly through contact with air, as 
well as integrating the device with a battery or 
supercapacitor.” Once they had built the 
technology, the team applied the tattooable 
OLEDs, which emitted green light, on to a 
pane of glass, a plastic bottle, an orange, and 
paper packaging. Senior author Dr Virgilio 
Mattoli, researcher at Italian Institute of 
Technology said: “Tattoo electronics is a fast-
growing field of research. 

Source: University College London news 
release 

Ultrafast devices through artificial molecules
Researchers have shown that polaritons, the quirky particles that may end up running the quantum 

supercomputers of the future

Researchers  f rom the Univers i ty  of 
Cambridge and Skoltech in Russia have 
shown that polaritons, the quirky particles that 
m a y  e n d  u p  r u n n i n g  t h e  q u a n t u m 
supercomputers of the future, can form 
structures that behave like molecules – and 
these 'artificial molecules' can potentially be 
engineered on demand. Their results are 
published in the journal Physical Review B 
Letters. “We show that clusters of interacting 
polaritonic and photonic condensates can 
form a range of exotic and entirely distinct 
ent i t ies  – 'molecules '  –  that  can be 
manipulated artificially,” said first author 
Alexander Johnston, from Cambridge 
Department of Applied Mathematics and 
Theoretical Physics. “These artificial 
molecules possess new energy states, optical 
properties, and vibrational modes from those 
of the condensates comprising them.”

Johnston and his colleagues – Kirill Kalinin 
and Professor Natalia Berloff, noticed some 
curious asymmetric stationary states in which 

not all of the condensates have the same 
density in their ground state. “Upon further 
investigation, we found that such states came 
in a wide variety of different forms, which 
could be controlled by manipulating certain 
physical parameters of the system,” said 
Johnston. “This led us to propose such 
phenomena as artificial polariton molecules 
and to investigate their potential uses in 
quantum information systems.” Johnston 
mentions “We've found that there is a wide 
range of exotic, asymmetric states possible in 
tetrad configurations. In some of these, all 
condensates have different densities, despite 
all of the couplings being of equal strength, 
inv i t ing  an  ana logy  wi th  chemica l 
compounds.”

In specific tetrad structures, each asymmetric 
dyad can be viewed as an individual 'spin,' 
defined by the orientation of the density 
asymmetry. This has interesting conse-
quences for the system's degrees of freedom, 
or the independent physical parameters 
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required to define states. The spins introduce a 
separate degree of freedom, in addition to the 
continuous degrees of freedom given by the 
condensate phases. The relative orientation of 
each of the dyads can be controlled by varying 
the coupling strength between them. Since 
quantum information sem. “In addition, we 
have discovered a plethora of exotic 
asymmetric states in triad and tetrad systems,” 
said Berloff. “It is possible to seamlessly 
transition between such states simply by 
varying the pumping strength used to form the 
condensates. This property suggests that such 
states could form the basis of a polaritonic 
multi-valued logic system, which could 
enable the development of polaritonic devices 
that dissipate significantly less power than 
traditional methods and, potentially, operate 
orders of magnitude faster.”

(Source: University of Cambridge news 
release)
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