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Technology demonstration and networking meet

CSIR-National Institute of Science Communication & Policy Research 

(CSIR-NIScPR), Unnat Bharat Abhiyan (UBA) and Vijnana Bharati 

(VIBHA) have jointly undertaken a major initiative for the 

dissemination of CSIR technologies to create livelihood opportunities 

in rural areas. In this context, CSIR-NIScPR, CSIR-IHBT, UBA and 

VIBHA jointly organized a tow-days 'Technology Demonstration and 

Networking Meet' on 29-30 June 2022 at CSIR-IHBT, Palampur. The 

key objective of this Meet was to showcase and demonstrate rural 

technologies developed by CSIR-IHBT that can help in farmers' 

livelihood creation and enhance their income through the development 

of business opportunities. The meet brought scientists, researchers, 

investigators, Regional Coordinating Institutes (RCIs) and 

Participating Institutions (PIs) of UBA, SHGs, FPOs, and village 

communities together on a single platform to discuss opportunities as 

well as challenges in the successful translation of the identified 

technologies.
Prof. Ranjana Aggarwal, Director, CSIR-NIScPR set the agenda of the 

meet by highlighting the CSIR-NIScPR's efforts in facilitating the 

demonstration and deployment of CSIR Technologies in association 

with Unnat Bharat Abhiyan and VIBHA for the overall development of 

the rural societies in the country. She emphasized the significance of 

resolving issues of technology adoption by organizing such 

demonstration meet. She highlighted the vast reach of CSIR which has 

37 laboratories and is engaged in developing technologies in almost all 

the sectors to help support society in every walk of life. She informed 

that CSIR-NIScPR has established a bridge between institutes and 

society through its communication and policy research. She said that the 

technologies developed by CSIR-IHBT will help to achieve the 

objectives of creating livelihood and income generation in rural areas, 

and restrict further people migration.
Dr. Sanjay Kumar, Director, CSIR-IHBT appreciated the efforts of 

CSIR-NIScPR, UBA and the VIBHA in the dissemination of the CSIR 

Technologies and bridging the gaps between R&D Laboratories and 

society. He suggested to develop technologies that must be able to fulfill 

the needs of society and strengthen Atmanirbhar Bharat Abhiyan. He 

also hailed the researchers to solve the problems of society through 

science and technology intervention. He highlighted technologies 

developed in CSIR-IHBT like aromatic marigold suitable for rural 

areas affected by wild animals. The success of the Aroma and 

Floriculture Mission as well as the introduction of crops like Heeng and 

Cinnamon was also underlined in creating livelihood opportunities and 

reducing imports.
Prof. Vivek Kumar, National Co-coordinator, Unnat Bharat Abhiyan, 

IIT Delhi highlighted the Unnat Bharat Abhiyan efforts for transforming 

rural livelihood through science and technology. He emphasized the 

importance of deploying technologies for the development of society, 

amending academic curriculum and research programs considering 

societal needs and problems and sustainability of regional resources. He 

also quoted the efforts made by UBA in formulating 15 different 

subject-expert groups and undertaking 292 projects to solve societal 

problems.

Dr. Yogesh Suman, Senior Principal Scientist, CSIR-NIScPR 

discussed about the joint efforts of CSIR-NIScPR, UBA and VIBHA 

which are aimed at creating livelihood opportunities in rural areas. Dr. 

Suman highlighted the linkages that have been established with various 

stakeholders like the North Eastern Center for Technology 

Development and Outreach (NECTAR), Foundation for Integrated 

Support and Solution (FISS), North Eastern Development Finance 

Corporation Ltd (NEDFi), Ministry of Development of North Eastern 

Region, and National Bank for Agriculture & Rural Development 

(NABARD) and other Government of India Ministries. He gave a brief 

description of the events jointly organized by CSIR-NIScPR, UBA, 

VIBHA and NECTAR to showcase CSIR Technologies for the 

benefits of stakeholders. He pointed out the challenges faced by 

farmers and entrepreneurs in arranging resources for adopting CSIR 

technologies like generating finance and locating market etc.
Prof. A.M. Rawani, Director, NIT Raipur presented the perspective of 

UBA- RCIs for fast tracking rural livelihood through Unnat Bharat 

Abhiyan. He stressed upon the importance of educational institutions 

in identifying regional problems and finding solutions for them. He 

also highlighted the success of programs such as Orientation, Sahyog 

Club and Rural Development to support infrastructure undertaken by 

NIT Raipur.
Shri Praveen Ramdas, National Secretary, Vijnana Bharati discussed 

the peoples' migration from urban areas to rural areas and then the 

livelihood challenges faced by them during the COVID pandemic; and 

the need for generating livelihood for villagers and income generation, 

in which CSIR can play an important role through the large number of 

technologies developed by it.  He emphasized that our country has 

about 6 lakh villages that need to be brought into the mainstream 

through scientific and technological interventions. He also highlighted 

the progress made so far in creating livelihood generation based on 

CSIR Technologies through joint efforts of CSIR-NIScPR, UBA and 

VIBHA.
On this occasion, the Chief Guest Dr. Shashi K. Dhiman, Vice-

The key objective of this Meet was to showcase and demonstrate rural technologies developed by CSIR-

IHBT that can help in farmers' livelihood creation and enhance their income through the development of 

business opportunities.
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Chancellor, Himachal Pradesh Technical University said that the Unnat 

Bharat Abhiyan was conceptualized in the 'Hind Swaraj' 100 years ago 

for the prosperity of the population residing in the villages. He 

emphasized that technology should be society centric and used for the 

welfare of the society. Dr. Dhiman highlighted the importance and need 

of organic farming as synthetic fertilizers-based farming is polluting the 

soil, water, air, and human health. He underlined the need for 

technological interventions for the efficient management of water and 

soil. He expected that all R&D institutions, academic institutions, and 

industries should come together to solve the problems of society. Dr. 

Dhiman admired the CSIR-IHBT efforts for technology development 

and their transfer for the upliftment of society.
In the second session of the meet CSIR-IHBT showcased and 

demonstrated about 43 Technologies like Vitamin D  enriched shiitake 2

mushrooms, Ready to Eat crispy fruits and vegetables, Ready to Drink 

Teas, Tea based Wine, Tea Catechins, Tea Vinegar, Tea mouthwash, 

agro and processing technologies related to aromatic, floriculture as 

well as industrially important crops like Heeng, Cinnamon, and 

Saffron.
During the third session of the Meet, interaction took place among 

scientists, technology developers and the stakeholders from different 

places across the country like Andaman and Nicobar Islands, Punjab, 

Uttar Pradesh, Tamil Nadu, Laddakh, Gujarat, Chandigarh, Assam, 

Jammu and Kashmir, Uttarakhand, Himachal Pradesh, Chhattisgarh, 

Manipur. The stakeholders showed their keen interest in the 

technologies developed by CSIR-IHBT like food processing and 

packaging technologies, Aroma Mission and floriculture mission 

technologies, Bamboo Technologies, Shiitake mushroom, Tea based 

wine, Heeng, etc.

AI boosts rural connectivity & healthcare

A total of 15 villages in different parts of the country may soon be 

seamlessly connected through a next-generation networking solution 

that can address congestion issues in 4G infrastructure and provide high-

tech and affordable internet connectivity,

The network solution called GigaMesh wirelessly provides fibre-like 

backhaul capacity and paves the road for 5G.

The solution has been developed by Astrome, a deep-tech startup 

expediting the implementation of 5G and rural telecommunications 

infrastructure through its patented millimetre wave E-band radios and 

satellite communication solutions. They have signed a contract with the 

Department of Telecomm-unication to start the pilot with 15 villages in 

India. Plans are afloat to scale the activity to more rural parts of India on 

the basis of the pilot.

The startup is supported by AI & Robotics Technology Park 

(ARTPARK), the Technology Innovation Hub (TIH) at the Indian 

Institute of Science (IISc), which aims to chart the future for millimetre 

wave wireless communication on Earth and in space.

ARTPARK is a not-for-profit foundation promoted by the Indian 

Institute of Science (IISc), Bengaluru, with support from the AI 

Foundry in a public-private collaborative model to promote technology 

innovations in artificial intelligence (AI) & Robotics with seed funding 

from the Department of Science & Technology (DST), Govt. of India, 

under the National Mission on Interdisciplinary Cyber-Physical 

Systems (NM-ICPS) and from the Government of Karnataka. It is 

designed to bring about a collaborative consortium of partners from 

industry, academia, and government bodies.

GigaMesh, developed by Astrome, supported by ARTPARK, is 

world's first multi-beam E-band Radio that is able to communicate 

from one tower to multiple towers simultaneously while delivering 

multi GBPS throughput to each of these towers. A single GigaMesh 

device can provide up to forty links with 2+ Gbps capacity, 

communicating up to a range of ten kilometres. This flexibility in range 

makes it suitable for both decongesting the dense urban networks and 

extending rural coverage. With India's huge population in the rural 

segment, Astrome can help improve domestic internet connectivity.

Major original equipment manufacturers (OEMs) like Ericsson, Siklu, 

Huawei and NEC have developed E-band products. While all of these 

products can only do point-to-point communication, requiring a large 

number of devices which increases the cost of deployment, Gigamesh 

by ARTPARK's startup, features multiple point-to-point 

communication in E-Band, lowering cost and is driven by software to 

make it easy to deploy, maintain and repair remotely.

Besides this, AI researchers at ARTPARK, in collaboration with 

HealthTech startup Niramai Health Analytix and the Indian Institute of 

Science (IISc), have also developed XraySetu, a platform that can 

interpret chest X-rays with 98.86 % sensitivity toward COVID-19 

within few seconds.

ARTPARK also organised the ARTPARK Innovation Summit that 

brought industry, academia and the government under one roof to 

discuss important topics such as how to create next-generation 

connectivity in rural areas, health AI for Bharat, connecting Bharat 

with Drones, inclusive learning for the future and building AI and 

research ecosystem. Apart from this, t articipated in an unmanned hey p

ground vehicle (UGV) experiment of the Indian Army and showcased 

India's only Legged Robotic Dog. 
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First-of-its-kind, state-of-the-art “Autonomous Navigation” facility

Union Minister of State Science & Technology, Dr Jitendra Singh 

inaugurated first-of-its-kind, state-of-the-art “Autonomous Navigation” 

facility to develop unmanned ground and aerial vehicles in the IIT 

Hyderabad campus.

The Minister also interacted with Startups developing unmanned 

ground motor vehicles like driver-less self-driven motor cars, driver-less 

self-driven bicycles etc., and unmanned aerial vehicles including drones 

in different shapes and sizes.

Funded by the Union Ministry of Science & Technology at a budget of 

Rs.130 crore, the “Technology Innovation Hub on Autonomous 

Navigation” is a multidisciplinary initiative, which will make India a 

global player in the futuristic and next generation “Smart Mobility" 

technology”.

Dr Jitendra Singh keenly listened to the experience of the young 

Startups, engaged in unmanned vehicle navigation projects and 

suggested that they should be linked with industry for further sustenance 

and growth.

The Minister also appreciated that IIT Hyderabad has established a new 

Post-Graduation course of M.Tech in “Smart Mobility”, which is the 

first-of-its-kind in India. He said, he was glad to know that the Ministry 

of Science & Technology has played a role in promoting this visionary 

and futuristic initiative in India, which is going to be of global relevance 

in the years to come.

The Minister said, the vision of TiHAN-IITH, is to become a global 

player for next generation smart mobility technologies and the Ministry 

of Science & Technology has come forward to support this initiative, 

which will be a trendsetter for others as well.

Dr Jitendra Singh informed that limited testbeds or proving grounds 

exist worldwide to investigate the operation of unmanned and connected 

vehicles in a controlled environment by simulating various scenarios 

that may occur in real-life traffic operations, ranging from frequently 

occurring to extreme cases. A few examples include Millbrook Proving 

Grounds in the UK, M-City in the USA, CETRAN in Singapore, K-

City in South Korea, JARI in Japan, etc. In India, there is presently no 

such testbed facility for assessing autonomous vehicle performance, and 

hence the need for this TiHAN Testbed, the Minister added.

Dr Jitendra Singh said, giving a mega push to Prime Minister Narendra 

Modi's Technology vision, Technology Innovation Hub on Autonomous 

Navigation Foundation (TiHAN)-IITH has already taken many forward 

looking initiatives to promote innovation in the mobility sector. He said, 

TiHAN Testbed will provide a unique platform for high quality research 

between academia, industry and R&D labs both at the national and 

international level, thus making India a global leader in autonomous 

navigation technologies.

Dr Jitendra Singh said, India's mobility sector is one of the world's 

largest markets and the TiHAN - IITH will be the source of futuristic 

technology generation for autonomous vehicles. He also added that the 

TiHAN-IITH testbed on Autonomous Navigations (Aerial & 

Terrestrial) will allow us testing the next generation autonomous 

navigation technologies accurately and allow faster technology 

development and global market penetration.

Dr Jitendra Singh reiterated that the nation has progressed a long way 

technologically under the leadership of our visionary Prime Minister 

Narendra Modi and many programs have been launched to make India a 

leader and destination for futuristic technologies. One such initiative is 

the setting up of 25 technology innovation hubs by the Department of 

Science and Technology (DST) across the country under National 

Mission on Interdisciplinary Cyber Physical Systems (NM-ICPS).

The Minister said, specifically, TiHAN is developing and deploying a 

real-time CPS system utilising autonomous UAVs and ground/surface 

vehicles for many application sectors of the national importance of this 

decade. He said, this testbed includes simulation platforms that allow 

for non-destructive testing of algorithms and prototypes.

Also, several real-world scenarios can be emulated on the testbed. In 

terrestrial systems, a few examples of these scenarios are Smart Cities, 

Signalised Intersections, Autonomous Vehicle Interactions with 

Cyclists and Pedestrians, Wireless Networking among vehicles and 

Road-Side Units, etc. The autonomous vehicle testbed also provides 

dummy signboards, pedestrians, overpasses, and bikers to test all real-

world conditions.

Secretary, Department of Science and Technology, Dr. Srivari 

Chandrasekhar informed that the testing facility also includes an 

airstrip, soft landing area, hangar for keeping drones, a Ground control 

station (GCS), Telemetry Station for Performance Evaluation. 

Performance evaluation of Payloads such as LiDAR, radar, camera, 

etc., is being evaluated. Control transition between manual and 

autonomous operation, and studies on public acceptance of driverless 

vehicles. The standard operating procedures for unmanned vehicles, 

will significantly aid in formulating the regulations and operating 

policies for different applications in the Indian scenario.

Under this national mission, IIT Hyderabad has been awarded the 

Technology Innovation Hub in the technological vertical of 

'Autonomous Navigation and Data Acquisition Systems (UAVs, 

ROVs. etc.)'. NMICPS Technology Innovation Hub on Autonomous 

Navigation Foundation (TiHAN) is a multi-disciplinary initiative, 

including researchers from Electrical Engineering, Computer Science 

and Engineering, Mechanical and Aerospace Engineering, Civil 

Engineering, Mathematics, Design, Liberal Arts and Entrepreneurship 

at IIT Hyderabad. TiHAN is recognized as a Scientific and Industrial 

Research Organization (SIRO) by the Department of Scientific and 

Industrial Research.

Dr. B.V.R. Mohan Reddy (Chairman, Board of Governors, IIT 

Hyderabad), and Prof. B.S. Murty (Director, IIT Hyderabad), and 

senior officers, faculty and students joined today's event.

The project at IIT Hyderabad to promote collaborative research between academia, industry and R&D labs 

for next-generation mobility solutions both at national and global level.
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S&T Minister interacts with INSPIRE program beneficiaries

Union Minister of State Science & Technology, Dr Jitendra Singh has 

asked government agencies, including Department of Science & 

Technology, Technology Development Board and BIRAC, to reach out 

to potential Start-Ups and support them, in addition to offering support 

to those who themselves reach us. This way, we will not miss out on 

many a deserving innovative mind whose Start-Ups initiative may not 

have taken off because of inadequate support or resources, he said.

Addressing students and faculty at an interaction meeting on 

"Innovation in Science Pursuit for Inspired Research" (INSPIRE) 

Program beneficiaries at Moradabad, UP, Dr Jitendra Singh called for 

launching a massive countrywide hunt for innovative young minds and 

potential Start-ups, as they are the ones going to shape India's future 

economy. 

The Minister highlighted that INSPIRE scheme is expanding R&D base 

of the country by building a pipeline of quality human resources and 

cultivating a talent pool. He emphasised that India needs to attract 

talented young students into science and give them a supportive, 

creative, and challenging educational environment from their school 

days so that they can become successful entrepreneurs and job givers 

through innovative ventures. More than 100 students / beneficiaries of 

INSPIRE Fellowships, INSPIRE Scholarships and INSPIRE-

MANAK participated in the programme.

Referring to Prime Minister Narendra Modi's monthly radio address 

'Mann Ki Baat', in May this Year, wherein Modi said, “Today India's 

Startup ecosystem is not limited to just big cities, but entrepreneurs are 

emerging from smaller cities and towns as well which shows that in 

India, the one who has an innovative idea, can create wealth”, Dr 

Jitendra Singh said, as per various reports, about 50% of Startups hail 

from Tier-2 and Tier-3 cities, spanning many states and cities where 

opportunities and resources are comparatively less.

Taking a cue from Prime Minister's call for right mentoring of Startups, 

Dr Jitendra Singh said, Department of Science and Technology will take 

up the mentorship role to promote start-ups in Tier-2 and Tier-3 cities as 

wealth creators and problem solvers in varied areas like industries, 

agriculture, dairy sectors as well as in areas like E-commerce, Fin-Tech, 

Ed-Tech and Bio-Tech. He expressed satisfaction that Uttar Pradesh is 

fast catching up in the Start-up ecosystem, which was earlier mainly 

confined to Southern States. 

Dr Jitendra Singh said, DST conceptualised, designed, developed, and 

is now implementing INSPIRE Scheme to attract meritorious youth to 

study natural sciences subjects at the college and university level and to 

pursue research careers in both basic and applied science areas including 

engineering, medicine, agriculture, and veterinary sciences. INSPIRE 

Scheme caters to students in the age group 10-32 years with several 

components.

Referring to INSPIRE Awards MANAK (Million Minds Augmenting 

National Aspiration and Knowledge), Dr Jitendra Singh said, this is a 

unique initiative to attract talented school students at an early age to 

study science and pursue research career apart from fostering a culture 

of innovation among them. Scheme caters to school children in the age 

group of 10-15 years and studying in Class 6-10. He said, INSPIRE 

Award MANAK scheme targets ten lakh ideas from more than five 

lakh middle and high schools across the country every year. Out of 

these, one lakh ideas are given INSPIRE Award of Rs. 10,000/-each. 

So far, more than 16 lakh students of 6-10th classes have presented their 

ideas on a national S&T platform.

Similarly, INSPIRE Internship aims to provide exposure to the top 1% 

students at Class X Board level by organising Science Camps either 

during summer or winter which provides them opportunity to interact 

with science icons from India and abroad, including Nobel Laureates, 

to experience the joys of scientific pursuit. Annually 50,000 students 

who are among the top one percent in their class X Board Examination 

and pursuing science in 11th class are benefited through these summer/ 

winter camps. So far, more than 1900 INSPIRE Internship Camps have 

been organised across the nation and about 4 lakh students of 11th & 

12th classes availed this opportunity.

Scholarship for Higher Education (SHE) component of INSPIRE aims 

to encourage meritorious students to study basic and natural sciences at 

undergraduate level through attractive scholarship and mentorship 

opportunities. Selections are based on performance (top 1%) in Class 

XII examinations of State/Central School Examination Boards and/or 

in selected national level competitive examinations like IIT-JEE etc. 

So far, more than 1.3 lakh Higher secondary students have been offered 

INSPIRE scholarships to pursue a career in natural and basic sciences.

INSPIRE Fellowship component offers 1000 Fellowships every year 

to bright students in the age group of 22-27 years to pursue Ph.D. in 

basic and applied sciences including engineering, medicine, agriculture 

and veterinary sciences. So far, around 10,000 fellowships have been 

awarded to postgraduate students for carrying out doctoral degrees in 

both basic and applied sciences for building research careers in S & T.

INSPIRE FACULTY FELLOWSHIP component provides 

opportunities to 100 persons every year with Ph.D. qualification in the 

age group of 27-32 years for 5 years to carry out post-doctoral research 

in both basic and applied science areas including engineering, 

medicine, agriculture and veterinary sciences. So far, around 1400 

faculty fellowships were awarded to the young doctoral students to 

establish themselves as independent researchers in the Global S&T 

Community for building a career in Research and Development.
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NASA reveals Webb telescope's first 
images of unseen universe

The dawn of a new era in astronomy has begun as the world gets 

its first look at the full capabilities of NASA's James Webb 

Space Telescope, a partnership with ESA (European Space 

Agency) and CSA (Canadian Space Agency). The telescope's first full-

color images and spectroscopic data were released during a televised 

broadcast at 10:30 a.m. EDT (14:30 UTC) on Tuesday, July 12, 2022, 

from NASA's Goddard Space Flight Center in Greenbelt, Maryland. 

These listed targets below represent the first wave of full-color scientific 

images and spectra the observatory has gathered, and the official 

beginning of Webb's general science operations. They were selected by 

an international committee of representatives from NASA, ESA, CSA, 

and the Space Telescope Science Institute.

“We present humanity with a ground-breaking new view of the cosmos 

from the James Webb Space Telescope – a view the world has never seen 

before,” said NASA Administrator Bill Nelson. “These images, 

including the deepest infrared view of our universe that has ever been 

taken, show us how Webb will help to uncover the answers to questions 

we don't even yet know to ask; questions that will help us better 

understand our universe and humanity's place within it.

“The Webb team's incredible success is a reflection of what NASA does 

best. We take dreams and turn them into reality for the benefit of 

humanity. I can't wait to see the discoveries that we uncover – the team is 

just getting started!”

NASA explores the unknown in space for the benefit of all, and Webb's 

first observations tell the story of the hidden universe through every 

phase of cosmic history – from neighboring planets outside our solar 

system, known as exoplanets, to the most distant observable galaxies in 

the early universe. 

“This is a singular and historic moment,” said Thomas Zurbuchen, 

associate administrator for NASA's Science Mission Directorate. “It 

took decades of drive and perseverance to get us here, and I am 

immensely proud of the Webb team. These first images show us how 

much we can accomplish when we come together behind a shared goal, 

to solve the cosmic mysteries that connect us all. It's a stunning glimpse 

of the insights yet to come.”

“We are elated to celebrate this extraordinary day with the world,” said 

Greg Robinson, Webb program director at NASA Headquarters. “The 

beautiful diversity and incredible detail of the Webb telescope's images 

and data will have a profound impact on our understanding of the 

universe and inspire us to dream big."

“We are elated to celebrate this extraordinary day with the world,” said 

Greg Robinson, Webb program director at NASA Headquarters. “The 

beautiful diversity and incredible detail of the Webb telescope's images 

and data will have a profound impact on our understanding of the 

universe and inspire us to dream big.

SMACS 0723: Webb has delivered the deepest and sharpest infrared 

image of the distant universe so far – and in only 12.5 hours. For a person 

standing on Earth looking up, the field of view for this new image, a color 

composite of multiple exposures each about two hours long, is 

Webb's first observations tell the story of the hidden universe through every phase of cosmic history – from 

neighboring planets outside our solar system to the most distant observable galaxies in the early universe. 

SMACS 0723

WASP-96b (spectrum
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NASA reveals Webb telescope's first images of unseen universe

may one day become a new star or planet. 

Stephan's Quintet: Webb's view of this compact group of galaxies, 

located in the constellation Pegasus, pierced through the shroud of dust 

surrounding the center of one galaxy, to reveal the velocity and 

composition of the gas near its supermassive black hole. Now, 

scientists can get a rare look, in unprecedented detail, at how interacting 

galaxies are triggering star formation in each other and how the gas in 

these galaxies is being disturbed.

Carina Nebula: Webb's look at the 'Cosmic Cliffs' in the Carina 

Nebula unveils the earliest, rapid phases of star formation that were 

previously hidden. Looking at this star-forming region in the southern 

constellation Carina, as well as others like it, Webb can see newly 

forming stars and study the gas and dust that made them.

“Absolutely thrilling!” said John Mather, Webb senior project scientist 

at NASA's Goddard Space Flight Center in Greenbelt, Maryland. “The 

equipment is working perfectly, and nature is full of surprising beauty. 

Congratulations and thanks to our worldwide teams that made it 

possible.”

The release of Webb's first images and spectra kicks off the beginning 

of Webb's science operations, where astronomers around the world will 

have their chance to observe anything from objects within our solar 

system to the early universe using Webb's four instruments.

The James Webb Space Telescope launched Dec. 25, 2021, on an 

Ariane 5 rocket from Europe's Spaceport in French Guiana, South 

America. After completing a complex deployment sequence in space, 

Webb underwent months of commissioning where its mirrors were 

aligned, and its instruments were calibrated to its space environment 

and prepared for science.

The public can also view the new Webb images Tuesday on several 

digital screens in New York City's Times Square and in London's 

Piccadilly Circus beginning at 5:30 p.m. EDT and 10:30 p.m. GMT, 

respectively.

The James Webb Space Telescope is the world's premier space science 

observatory. Webb will solve mysteries in our solar system, look 

beyond to distant worlds around other stars and probe the mysterious 

structures and origins of our universe and our place in it.

Source: NASA news release

approximately the size of a grain of sand held at arm's length. This deep 

field uses a lensing galaxy cluster to find some of the most distant 

galaxies ever detected. This image only scratches the surface of Webb's 

capabilities in studying deep fields and tracing galaxies back to the 

beginning of cosmic time.

WASP-96b (spectrum): Webb's detailed observation of this hot, 

puffy planet outside our solar system reveals the clear signature of 

water, along with evidence of haze and clouds that previous studies of 

this planet did not detect. With Webb's first detection of water in the 

atmosphere of an exoplanet, it will now set out to study hundreds of 

other systems to understand what other planetary atmospheres are made 

of. 

Southern Ring Nebula: This planetary nebula, an expanding cloud 

of gas that surrounds a dying star, is approximately 2,000 light years 

away. Here, Webb's powerful infrared eyes bring a second dying star 

into full view for the first time. From birth to death as a planetary nebula, 

Webb can explore the expelling shells of dust and gas of aging stars that 

Southern Ring Nebula

Stephan's Quintet

Carina Nebula
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Bottlenecks reduced genetic 
diversity throughout human history

According to the authors, the findings will be useful not only to 

archeologists and historians tracking the movement and mixing of 

populations around the world, but also to scientists and doctors studying 

human genetic variation. The genetic diseases of inbred populations 

have helped scientists find many disease-causing mutations in the 

human genome and discover the causes of numerous genetic and 

inherited diseases.

“Genomic data is really powerful because it not only tells us about where 

we come from, it tells us about our history at various different time 

scales, and you can look at how closely related different individuals are 

to each other,” said senior author Priya Moorjani, an assistant professor 

of molecular and cell biology at UC Berkeley. “But also, it tells us about 

bits of DNA that are functionally important and can cause diseases. So, 

they become quite important to study from a biomedical perspective.”

Many of the populations represented by individuals in the sample were 

or are much more inbred than ethnic Ashkenazi Jews, who some 

scientists have estimated once dwindled to a population of less than a 

couple of thousand individuals about 1,000 years ago. The Onge, a group 

in the Andaman Islands of the Indian Ocean, underwent a population 

bottleneck 10 times more extreme than that of Ashkenazi Jews, and today 

it numbers only about 100 individuals.

Human populations have waxed and waned over the millennia, 

with some cultures exploding and migrating to new areas or 

new continents, others dropping to such low numbers that 

their genetic diversity plummeted. In some small populations, 

inbreeding causes once rare genetic diseases to become common, 

despite their deleterious effects.

A new analysis of more than 4,000 ancient and contemporary human 

genomes shows how common such “founder events” were in our 

history. A founder event is when a small number of ancestral individuals 

gives rise to a large fraction of the population, often because war, 

famine or disease drastically reduced the population, but also because 

of geographic isolation — on islands, for example — or cultural 

practices, as among Ashkenazi Jews or the Amish.

More than half of the 460 groups represented by these individuals had 

experienced a population bottleneck somewhere in their past that 

decreased their genetic diversity and likely increased the incidence of 

recessive hereditary diseases.

The analysis by population geneticists at the University of California, 

Berkeley, is the first comprehensive look at founder events across a 

broad swath of human populations over the past 10,000 years or so of 

human history and pinpoints when these events occurred.

From contemporary and ancient DNA, UC Berkeley researchers estimated when population bottlenecks occurred for several hundred groups 

around the world and throughout recent human history. The colors indicate the number of generations the bottleneck or founder event preceded 

the individuals whose DNA was sequenced. (Graphic courtesy of Rémi Tournebize, UC Berkeley)
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Bottlenecks that reduced genetic diversity 

the journal  on June 23PLOS Genetics

Working with incomplete ancient DNA

The study was made possible by a genomics analysis program called 

ASCEND (Allele Sharing Correlation for the Estimation of Non-

equilibrium Demography), which was created by Tournebize and 

Moorjani specifically to analyze partial genome sequences — in 

particular, ancient DNA. This DNA is generally sequenced from bones 

or teeth that are hundreds to thousands of years old and represent not 

only our  ancestors, but other human groups, like Homo sapiens

Neanderthals and Denisovans.

Such DNA is typically damaged so that only a portion of the 

individual's genome can be sequenced. But since human genomes 

contain about 3 billion base pairs of DNA, even a mere 100,000 base 

pairs can provide information about that person's heritage, Moorjani 

said. Many genome analysis programs today work only with nearly 

complete genome sequences, primarily from contemporaneous 

peoples.

“While ancient DNA is really powerful, one of the challenges is that it 

has much lower quality compared to data from living people, because 

once an individual dies, the DNA starts degrading, and it's very hard to 

recover very high quality data compared to present-day individuals,” 

Moorjani said. “But the majority of the demographic inference 

methods are built thinking that you can get large numbers of samples 

from populations and high-quality data across the genome. Our 

methods were developed to leverage this low-coverage, highly 

degraded DNA to really understand our evolutionary history.”

ASCEND measures the sharing of DNA between individuals within 

and across populations. When a population undergoes a founder event, 

its size dwindles to a few individuals. The offspring of these founder 

individuals, in turn, share long blocks in their genome that are inherited 

“identical by descent” from these few ancestors. As time passes, these 

blocks will become smaller due to crossover events that occur during 

meiosis, when chromosomes duplicate and mix before segregating into 

sperm or egg cells. The rate of crossovers is well characterized and 

provides a kind of molecular clock. The ASCEND program compares 

how large the shared blocks are within individuals in a population to 

infer when the individuals might have shared a common ancestor, that 

is, when a founder event occurred in the population's history. A large-

scale, pair-wise statistical comparison of genomic DNA allows an 

estimation of when and how intense the bottleneck was.

The genome data came from the Allen Ancient DNA Resource, a 

database created by David Reich and collaborators at Harvard 

University, with whom Moorjani earned her Ph.D. The public database 

currently includes available present-day and ancient genomes from 

more than 14,000 individuals and more than a million common 

mutations or variants — single nucleotide polymorphisms, or SNPs — 

within those DNA sequences. At the time Moorjani started her study, 

the database held fewer ancient and modern genomes. She and 

Tournebize focused on the genomes of 2,310 present-day individuals 

from 184 groups, then expanded their study to look at an additional 

1,947 individuals representing 164 worldwide ancient populations.

“Applying this method, we uncovered founder events that had not been 

identified previously, for instance, in populations from ancient 

The researchers found that many Native American populations and 

groups from Oceania and South Asia also suffered severe population 

bottlenecks. Some coincide with known historical events — for 

instance, the residents of Rapa Nui (Easter Island) underwent a founder 

event about 260 years ago, coincident with the migration of Europeans 

to the island.

Others correlate well with the known movement of peoples into an area 

and with changing cultural artifacts and practices. For example, 

Anatolian farmers and Eurasian steppe pastoralists moved into Europe 

between about 4,000 and 10,000 years ago, and the groups intermingled 

with existing European hunter-gatherers.

“The first surprise was that over half the groups we surveyed had 

evidence for founder events,” Moorjani said. “So, it's not just Ashkenazi 

Jews or Finns that have a unique history, but many populations living 

today have had strong founder events — in fact, stronger founder events 

than these two groups, like several contemporary South Asian groups, 

hunter-gatherers or populations living on islands. And many of these 

groups would be really important for prioritizing functional studies. We 

have learned so much about genetic variation from groups like 

Ashkenazi Jews and Finns that the potential for discovery is really high 

if we can expand these studies to other worldwide populations.”

Moorjani, former UC Berkeley undergraduate Gillian Chu and first 

author Rémi Tournebize, now a postdoctoral fellow at the Instituto 

Gulbenkian de Ciência in Oeiras, Portugal, published their findings in 

A founder event impacts the genetic diversity of a population. In this 

graphic, individuals in a population have genomes containing 

various genomic segments (colored bars at top) that are inherited 

'identical-by-descent' from a common ancestor. A bottleneck, however, 

reduces the diversity of segments. Because of recombination events 

over time, the length of these segments gradually shortens (moving 

clockwise around clock). Together, these tell researchers about the 

founder strength and age, respectively. (Graphic courtesy of Rémi 

Tournebize, UC Berkeley)
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Tournebize turned to dogs. The genome sequences of about 40 modern 

dog breeds are available, so the researchers ran them through the 

program to determine how long ago founder events occurred in breeds 

ranging from African village dogs — the least inbred — to breeds like 

boxers, dobermans and rottweilers, the most inbred. Consistent with 

the establishment of many dog breeds during Victorian times, they 

confirmed extreme founder events in most breeds within the last 25 

generations, that is, 75 to 125 years.

Morocco or Siberia,” Tournebize said. “As a French guy, I was really 

surprised to discover a founder event in Basque people, dated around 

the 1st century BCE and possibly related to Roman colonization of this 

region. We'll need more genetic data, especially from ancient samples, 

and collaboration with social scientists to understand the detailed 

historical events that might be associated with this bottleneck.”

To test the ASCEND program in other species, Moorjani and 

Using ASCEND, Berkeley researchers determined the intensity and timing of founder events in 40 breeds of dogs. The most intense, with the 

greatest inbreeding, are labeled purple at upper right, with less intense founder events as you move clockwise. African village dogs are the least 

inbred. (Graphic courtesy of Rémi Tournebize, UC Berkeley)
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Bottlenecks that reduced genetic diversity 

to some studies, are responsible for the spread of Indo-European 

languages. Archeological studies suggest these groups inhabited 

regions of the steppe in present day Russia and Ukraine from 3,300 to 

2,600 BCE. Using the genetic dating method, the researchers found 

these groups were genetically formed between 4,400 and 4,000 BCE, 

predating previous findings by over a half a millennium.

“Our study emphasizes the power of dating population mixtures and 

formation, rather than just using temporal sampling and tracking the 

presence or absence of a particular ancestry in ancient samples, which 

is highly dependent on sampling choice and density,” said UC Berkeley 

postdoctoral fellow Manjusha Chintalapati, first author of the paper.

Moorjani plans to use ASCEND and DATES to take a closer look at 

many ancient populations, in particular those in India, that have strong 

founder events that suggest the possibility of many unrecognized 

recessive diseases that could help to reduce disease burden in the group 

and shed light on the basic functions of human genes.

“In our analysis, we find that 64% of South Asian populations have very 

strong founder events, so we are trying to do targeted sample collection 

in these groups to characterize some of the deleterious variants due to 

the founder events,” she said.

DATES, for example, suggests that each isolated population in South 

Asia has admixtures of local indigenous hunter-gatherers, Near Eastern 

farmers and Steppe pastoralists or herders, but in different proportions 

that remained the same for many hundreds of generations. Strikingly, 

most European populations also derive ancestry from similar three 

groups, though the groups have continued to freely mix with each other 

after the initial mixture.

Source: UC Berkeley news release. Author: Robert Sanders

“Dogs are so interesting that it was exciting to expand the analysis to 

another species, but it was really sad to see how strong the founder 

events are,” she said. “Most dogs these days have so many more 

problems than village dogs. Their rates of cancers and congenital 

diseases are pretty high. And that's largely because of these very severe 

founder events in their history during breed formation.”

Population mixing

In another recent paper, Moorjani and her colleagues described a 

different genomics analysis program that analyzes a single individual's 

genome, whether complete or partial, and estimates the amount of 

admixture of other populations over time. The researchers used this 

program, called DATES (Distribution of Ancestry Tracts of 

Evolutionary Signals), to analyze about 1,100 ancient genomes and 

reconstruct major gene flow events in Europe since about 10,000 BCE.

One surprising finding was that the genomes of Anatolian farmers, who 

lived in what is today Turkey, show admixture of genes from Iranian 

Neolithic farmers long before the advent of agriculture in Anatolia. This 

suggests that farming did not originate in Anatolia, as many 

archeologists have suggested.

“We had samples of Anatolian hunter-gatherers who don't have Iranian 

ancestry and samples of Anatolian early farmers who have Iranian 

ancestry, but we didn't know when this mixture occurred,” she said. “In 

our case, we were able to actually figure out the key time point when this 

group formed, which predates agriculture in the region. And based on 

that, we are able to tell that farming must have spread through cultural 

diffusion, rather than having originated in Anatolia.”

Another discovery was the timing for the formation of Bronze Age 

steppe pastoralists. These groups made a large impact, both genetically 

and demographically, in Eurasia during the Bronze Age and, according 

The genomic ancestry of present-day Europeans is a mixture of three ancestral groups from the European Holocene: hunter-gatherers (blue), 

Anatolian farmers (orange) and steppe pastoralists (green). Using a new method called DATES, UC Berkeley researchers provided the time of 

formation for Anatolian farmers and steppe pastoralists as well as their spread into Europe. At right are the relative mixtures of the three groups 

in populations from various regions in Europe. (Graphic by Manjusha Chintalapati, UC Berkeley)
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How humans evolved to get along 
(to extent that we do)

beyond borders.”

The study is a result of three consecutive years of observing the bonobo 

community in the Kokolopori reserve from 2017 to 2019. Previous 

research showed evidence of the 59 bonobos forming four separate 

groups that routinely crossed paths to interact, groom each other, and 

share meals. What hasn't been clear is the extent to which the behavior of 

these bonobo groups resembles that of chimpanzee subgroups that form 

within one larger community.

Primatologists refer to chimp subgroups, which are highly territorial and 

hostile to those in different communities, as neighborhoods. Essentially, 

members of these subgroups don't spend all their time together as part of 

one large group but are all still part of it, maintaining relationships with 

each other and (most importantly) not battling each other when they 

meet.

Bonobos have been far less studied than chimps due to political 

instability and logistical challenges to setting up research sites in the 

forests of the Democratic Republic of Congo, the only place where the 

primates are found. In addition, studying relationships among and 

between Bonobo groups has been further complicated by the fact that 

subgroups appear to intermingle with some frequency.

“There aren't really behavioral indications that allow us to distinguish 

this is group A, this is group B when they meet,” Samuni said. “They 

behave the same way they behave with their own group members. People 

are basically asking us, how do we know these are two different groups? 

Maybe instead of those being two different groups, these groups are just 

one very large group made up of individuals that just don't spend all their 

time together [as we see with chimpanzee neighborhoods].”

Humans display a capacity for tolerance and cooperation 

among social groups that is rare in the animal kingdom, our 

long history of war and political strife notwithstanding. But 

how did we get that way?

Scientists believe bonobos might serve as an evolutionary model. The 

endangered primates share 99 percent of their DNA with humans and 

have a reputation for generally being peace-loving and sexually active 

— researchers jokingly refer to them “hippie apes.” And interactions 

between their social groups are thought to be much less hostile than 

among their more violent cousins, the chimpanzees.

Some, however, have challenged this because of a lack of detailed data 

on how these groups work and how they separate themselves. A new 

study led by Harvard primatologists Liran Samuni and Martin Surbeck 

on the social structure of bonobos may begin to fill in some of the 

blanks.

The research, published in PNAS, shows that four neighboring groups 

of bonobos they studied at the Kokolopori Bonobo Reserve in the 

Democratic Republic of Congo maintained exclusive and stable social 

and spatial borders between them, showing they are indeed part of 

distinct social groups that interact regularly and peacefully with each 

other.

“It was a very necessary first step,” said Samuni, a postdoctoral fellow 

in Harvard's Pan Lab and the paper's lead author. “Now that we know 

that despite the fact that they spend so much time together, 

[neighboring] bonobo populations still have these distinct groups, we 

can really examine the bonobo model as something that is potentially 

the building block or the state upon which us humans evolved our way 

of more complex, multilevel societies and cooperation that extends 

Shared grooming among bonobos is indicative of their group dynamics, which includes tolerance and cooperation. Courtesy of Martin Surbeck

continued on page 16
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Top predators could 'trap' 
themselves trying to adapt to 
climate change

“phenological trap,” according to lead author Briana Abrahms, a UW 

assistant professor of biology and researcher with the Center for 

Ecosystem Sentinels. In a phenological trap, a species changes the 

timing of a major life event in response to an environmental cue — but, 

that shift proves maladaptive due to unprecedented environmental 

conditions like climate change.

“It is an unfortunate 'out of the frying pan, into the fire' situation,” said 

Abrahms. “African wild dogs shifted birthing dates later in order to 

keep pace with optimal cool temperatures, but this led to hotter 

temperatures during the denning period once those pups were born, 

which ultimately lowered survival.”

The study demonstrates that species on high “trophic levels” in 

ecosystems — like large predators — can be just as sensitive to climate 

change as other species, something that scientists were uncertain about. 

Other research has shown that long-term warming can trigger 

phenological shifts, or shifts in the timing of major life events, in 

“primary producer” species like plants and “primary consumers” that 

feed on plants, including many birds and insects. But, until now, 

scientists had never documented a climate-driven phenological shift in 

a large mammalian carnivore. Abrahms and her colleagues show that 

large predators can indeed exhibit strong responses to long-term 

climate change, even though predators are “farther removed” up the 

food chain.

For this study, the team analyzed more than three decades of data that 

A
s climate change alters environments across the globe, 

scientists have discovered that in response, many species are 

shifting the timing of major life events, such as reproduction. 

With an earlier spring thaw, for example, some flowers bloom sooner. 

But scientists don't know whether making these significant changes in 

life history will ultimately help a species survive or lead to bigger 

problems.

A study published the week of June 27 in the Proceedings of the 

National Academy of Sciences shows for the first time that a species of 

large carnivore has made a major change to its life history in response to 

a changing climate — and may be worse off for it.

A team led by researchers at the University of Washington, in 

collaboration with Botswana Predator Conservation, a local NGO, 

analyzed field observations and demographic data from 1989 to 2020 

for populations of the African wild dog — . They Lycaon pictus

discovered that, over a 30-year period, the animals shifted their average 

birthing dates later by 22 days, an adaptation that allowed them to match 

the birth of new litters with the coolest temperatures in early winter. But 

as a result of this significant shift, fewer pups survived their most 

vulnerable period because temperatures during their critical post-birth 

“denning period” increased over the same time period, threatening the 

population of this already endangered species.

This study shows that African wild dogs, which are distantly related to 

wolves and raise young cooperatively in packs, may be caught in a 

African wild dog pups.Bobby-Jo Vial
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was seen within chimpanzee subgroups.

When it comes to the Kokolopori bonobos, this helped the researchers 

not only confirm the four groups — which they named the Ekalakala, 

the Kokoalongo, the Fekako, and the Bekako — but also come up with a 

reliable way to predict which bonobos were most likely to stick together 

when the different groups of bonobos met and separated.

Samuni and Surbeck, an assistant professor in the Department of 

Human Evolutionary Biology and the paper's senior author, say the 

results show that bonobos, like humans, are capable of complicated 

relationships outside their immediate core network.

Now that the researchers have firmly established that these bonobos 

have distinct groups, they want to dig further into what cooperation and 

trade look between these groups and whether it can potentially 

represent what it looked like in our common ancestor. This would help 

explain how humans, to an extent, overcame antagonism between 

different groups and developed peaceful cooperation.

Surbeck, who founded and directs the Kokolopori Bonobo Research 

Project, points out the window to gain these powerful insights is closing 

as bonobos near extinction.

“There are very few left,” he said. “We gather here information that 

potentially will not be available anymore in 50 years if things continue 

the way they do.”

Source:  Harvard University news release. Author:  Juan Siliezar

To get at the answer, at least two observers from the reserve followed 

each bonobo group daily from dawn to dusk, recording behavioral and 

location data that was then analyzed.

The researchers primarily tracked how much time individual bonobos 

spent together, with whom, and what activities they engaged in. This 

helped the researchers perform a statistical method called a cluster 

analysis. This method groups data points in a cluster so that points from 

the same group are clustered closely on a plot, while data points not in 

the same group are clustered in another space.

Essentially, they tracked which bonobos shared significant associations 

with one another, which ones tended to come together for meals more 

often, which ones tended to stick together when faced with a choice of 

whom to go with, and which ones interacted more in the same home 

range. This helped them draw clear distinctions between what bonobos 

were part of the same group and when members of one group were 

peacefully interacting with neighboring groups across each other's 

borders.

They compared this to data collected on 104 chimpanzees that lived in 

the Ngogo community in Uganda's Kibale National Park between 2011 

and 2013.

The researchers found the bonobo clusters were overall more consistent 

and stable than the subgroups of chimps. This suggests that the bonobos 

within each cluster had a stronger social preference for one another than 

they and collaborators collected on 60 packs of African wild dogs that 

live across a more than 1,000 square-mile region of northern Botswana. 

This species breeds annually each winter. After birth, pups spend about 3 

months with their mother at the den before beginning to travel and hunt 

with the pack.

Abrahms and her colleagues analyzed the dates that African wild dog 

mothers gave birth to their litters each year, which is how they 

determined that adults gradually delayed breeding by about one week 

per decade over the 30-year study period.

“Although most animal species are advancing their life history events 

earlier in the year with climate change, this finding represents a rare 

instance of a species delaying its life history, and at a rate twice as high as 

the average rate of change observed across animal species”, said Jeremy 

Cohen, a researcher at Yale University and the Center for Biodiversity 

and Global Change, who was not involved in the study.

Such a large shift is likely due to the rapid pace of warming in the region, 

and because African wild dogs have evolved to breed within a narrow 

“thermal window,” according to Abrahms.

The team used long-term demographic data to calculate how many pups 

survived the denning period each year. They discovered a correlation 

between temperatures during the denning period and survival: Warmer 

denning periods led to fewer pups recruiting to packs at the end of 

winter, which indicated that fewer pups survived the denning period.

Average daily maximum temperatures in the study period rose by about 

1.6 degrees Celsius, or 2.9 degrees Fahrenheit, over 30 years. Over the 

same time frame, annual maximum temperatures spiked by 3.8 degrees 

Celsius — just over 6 degrees Fahrenheit.

The team could not have come to its unexpected conclusions without 

those decades of detailed field observations led by Botswana Predator 

Conservation, Abrahms said.

“We could only conduct this study because of the existence of this 

unique, long-term dataset for a large predator, which is really rare,” said 

Abrahms. “It shows the value for this kind of data in studying how 

climate change will impact ecosystems.”

The study area in northern Botswana is part of the largest continuous 

habitat for African wild dogs, which are threatened by habitat 

fragmentation and loss, disease and conflicts with people. The 

International Union for Conservation of Nature estimates that there are 

only about 1,400 mature adults left in the wild.

“Large predators play extraordinarily important roles in ecosystems, but 

we still have a lot to learn about the implications of climate change for 

these animals,” said Abrahms. “Big climate-driven shifts like the one we 

found may be more widespread in top predators than originally thought, 

so we hope our findings will spur new climate-change research on other 

predator populations around the planet.”

Co-authors on the study are Kasim Rafiq, a UW postdoctoral researcher 

in biology; Neil Jordan with the University of New South Wales; and 

J.W. McNutt with Botswana Predator Conservation.

Source: University of Washington news release. Author: James Urton

Top predators could 'trap' themselves trying to adapt to climate change
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W
hen heat waves hit, they don't just take a toll on people -- the 

plants we depend on for food suffer too. That's because 

when temperatures get too high, certain plant defenses 

don't work as well, leaving them more susceptible to attacks from 

pathogens and insect pests.

Now, scientists say they have identified a specific protein in plant cells 

that explains why immunity falters as the mercury rises. They've also 

figured out a way to reverse the loss and bolster plant defenses against 

the heat.

The findings, published June 29 in the journal Nature, were found in a 

spindly plant with white flowers called  that is the Arabidopsis thaliana

“lab rat” of plant research. If the same results hold up in crops too, it 

would be welcome news for food security in a warming world, said 

Duke University biologist and corresponding author Sheng-Yang He.

Scientists have known for decades that above-normal temperatures 

suppress a plant's ability to make a defense hormone called salicylic 

acid, which fires up the plant's immune system and stops invaders 

before they cause too much damage. But the molecular basis of this 

immunity meltdown wasn't well understood.

In the mid-2010s, He and his then-graduate student Bethany Huot found 

that even brief heat waves can have a dramatic effect on hormone 

defenses in  plants, leaving them more prone to infection by Arabidopsis

a bacterium called .Pseudomonas syringae

Normally when this pathogen attacks, the levels of salicylic acid in a 

plant's leaves go up 7-fold to keep bacteria from spreading. But when 

temperatures rise above 86 degrees for just two days -- not even triple 

digits -- plants can no longer make enough defense hormone to keep 

infection from taking hold.

“Plants get a lot more infections at warm temperatures because their 

level of basal immunity is down,” He said. “So we wanted to know, how 

do plants feel the heat? And can we actually fix it to make plants heat-

resilient?”

Around the same time, a different team had found that molecules in 

plant cells called phytochromes function as internal thermometers, 

helping plants sense warmer temperatures in the spring and activate 

growth and flowering.

So He and his colleagues wondered: could these same heat-sensing 

molecules be what's knocking down the immune system when things 

warm up, and be the key to bringing it back?

To find out, the researchers took normal plants and mutant plants whose 

phytochromes were always active regardless of temperature, infected 

them with  bacteria, and grew them at 73 and 82 degrees to P. syringae

see how they did. But the phytochrome mutants fared exactly like 

normal plants: they still couldn't make enough salicylic acid when 

temperatures rose to fend off infections.

Co-first authors Danve Castroverde and Jonghum Kim spent several 

years doing similar experiments with other gene suspects, and those 

mutant plants got sick during warm spells too. So they tried a different 

strategy. Using next-generation sequencing, they compared gene 

readouts in infected  plants at normal and elevated Arabidopsis

temperatures. It turned out that many of the genes that were suppressed at 

elevated temperatures were regulated by the same molecule, a gene 

called CBP60g.

The CBP60g gene acts like a master switch that controls other genes, so 

anything that downregulates or “turns off” CBP60g means lots of other 

genes are turned off, too -- they don't make the proteins that enable a 

plant cell to build up salicylic acid.

Further experiments revealed that the cellular machinery needed to start 

reading out the genetic instructions in the CBP60g gene doesn't 

assemble properly when it gets too hot, and that's why the plant's immune 

system can't do its job anymore.

The team was able to show that mutant  plants that had their Arabidopsis

CBP60g gene constantly “switched on” were able to keep their defense 

hormone levels up and bacteria at bay, even under heat stress.

Next the researchers found a way to engineer heat-resilient plants that 

turned on the CBP60g master switch only when under attack, and 

without stunting their growth -- which is critical if the findings are going 

to help protect plant defenses without negatively impacting crop yields.

The findings could be good news for food supplies made insecure by 

climate change, He said.

Global warming is making heat waves worse, weakening plants' natural 

defenses. But already, up to 40% of food crops worldwide are lost to 

pests and diseases each year, costing the global economy some $300 

billion.

At the same time, population growth is driving up the world's demand for 

food. To feed the estimated 10 billion people expected on Earth by 2050, 

forecasts suggest that food production will need to increase by 60%.

When it comes to future food security, He says the real test will be 

whether their strategy to  protect immunity in  plants works Arabidopsis

in crops as well.

The team found that elevated temperatures didn't just impair salicylic 

acid defenses in  plants -- it had a similar effect on crop Arabidopsis

plants such as tomato, rapeseed and rice.

Follow-up experiments to restore CBP60g gene activity in rapeseed thus 

far are showing the same promising results. In fact, genes with similar 

DNA sequences are found across plants, He says.

In , keeping the CPB60g master switch from feeling the heat Arabidopsis

not only restored genes involved in making salicylic acid, but also 

protected other defense-related genes against warmer temperatures too.

Climate change is making plants 
more vulnerable to disease
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A
n international team of scientists, led by researchers at 

University of California San Diego, report a new method 

called untargeted metabolomics to identify the vast number of 

molecules derived from food that were previously unidentified, but that 

appear in our blood and our stool. 

The method, described in the July 7, 2022 issue of Nature 

Biotechnology, matched all of the products of metabolism in a specimen 

to large databases of samples where chemical inventories were 

available, providing an unprecedented catalog of the molecule 

signatures created by consuming food or by processing it in our gut.

The authors said that, used broadly, the new approach could 

dramatically expand understanding of the sources of chemicals in many 

kinds of human, animal and environmental samples.

“Untargeted mass spectrometry is a very sensitive technique that allows 

for the detection of hundreds to thousands of molecules that can now be 

used to create a diet profile of individuals,” said co-corresponding 

author Pieter Dorrestein, PhD, director of the Collaborative Mass 

Spectrometry Innovation Center at Skaggs School of Pharmacy and 

Pharmaceutical Sciences at the University of California San Diego. 

”The expanded ability to understand how what we eat translates into 

products and byproducts of metabolism has direct implications for 

human health. We can now use this approach to obtain diet information 

empirically and understand relationships to clinical outcomes. It is now 

possible to link molecules in diet to health outcomes not one at a time 

but all at once, which has not been possible before.”

Metabolomics involves the comprehensive measurement of all 

metabolites in a biological specimen. Metabolites are the substances, 

usually small molecules, made or used when an organism breaks down 

food, drugs, chemicals or its own tissues. They are the products of 

metabolism. The study also used a related technique, metagenomics, to 

measure genetic material in biological samples and characterize 

microbes present. 

Current metabolomics studies annotate or identify only 10 percent of 

molecular features in sampled specimens, leaving 90 percent of the 

material unknown. The new approach uses reference-data-driven 

(RDD) analysis to match metabolomics data derived from tandem mass 

spectrometry or MS/MS (an analytical tool that measures molecular 

weight using two analyzers instead of one) against metadata-annotated 

data is a pseudo-MS/MS reference library. 

Essentially, each molecule is stripped of electrons to make it charged. 

The charged ion is weighed using a very sensitive scale, then smashed 

into pieces and those pieces weighed, creating a unique fingerprint for 

each molecule. 

These collections of pieces or “fragmentation spectra” can be matched 

between the sample being analyzed and a reference database. However, 

until now the process has been very challenging.

In the new work, researchers investigated thousands of foods contributed 

by people around the world in the Global FoodOmics initiative launched 

at UC San Diego seven years ago, building on the success of the citizen-

science American Gut Project/The Microsetta Initiative. The scientists 

increased their data output more than five-old over conventional 

techniques. Most importantly, the new method allowed untargeted 

metabolomics to be used to determine the diet based on a stool or blood 

sample.

The authors said RDD analysis allowed them to parse dietary patterns 

(vegan versus omnivore, for example) and consumption of specific 

foods and more generally, match the data against any existing reference 

databases. 

“This advance is crucial because traditional methods for measuring diet, 

such as food diaries or food frequency questionnaires, are a pain to fill 

out and very hard to do accurately,” said co-corresponding author Rob 

Knight, PhD, director of the Center for Microbiome Innovation at UC 

San Diego. 

“The potential to read out diet from a sample directly has huge 

implications for research in populations like people with Alzheimer's 

Disease, who may not be able to remember or explain what they ate. And 

in wildlife conservation applications. Good luck getting a cheetah or a 

gorilla, to name just two species out of the hundreds we're studying, to 

fill out a food diary.”

Of particular interest, said Dorrestein and Knight, were the large 

improvements in how many of the molecules in blood or stool that could 

be explained when food items were matched to population, such as 

matching food from Italy to people from the Cilento peninsula where UC 

San Diego scientists are collaborating on a study of centenarians.

“This really shows how important it will be to get both food specimens 

and clinical samples from people around the world in order to understand 

how our molecules and microbes work together to improve or degrade 

our health based on the diets we eat,” said Knight. 

“This study also points the way toward using RDD to explain the dark 

matter in our metabolome,” added Dorrestein, “not only in terms of diet, 

but in exposures to chemicals from the clothes we wear, the medications 

we take, the beauty products we apply and the environments we are 

exposed to. It will truly let us explore the chemical connections between 

ourselves and the world we inhabit.”

Source: UC San Diego news release. Author: Scott LaFee

'You are what you eat,' 
and now researchers know exactly what you're eating
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Frog-eating bats remember ringtones years later

Frog-eating bats trained by researchers to 

associate a phone ringtone with a tasty treat 

were able to remember what they learned for 

up to four years in the wild, according to a new 

study published in Current Biology. Rese-

archers acquainted 49 frog-eating bats with a 

series of ringtones that attracted their 

attention, and trained them to associate flying 

toward just one of the tones with a reward: a 

baitfish snack. Between one and four years 

later, eight of those bats were recaptured and 

exposed again to the food-related ringtone. All 

of them flew toward the sound, and six flew all 

the way to the speaker and grabbed the food 

reward, meaning they expected to find food. 

Control bats without previous training on the 

sounds were comparatively unmoved by the 

exposure to the unfamiliar tones. “I was 

surprised,” said lead author May Dixon “I 

went into this thinking that at least a year 

would be a reasonable time for them to 

remember, given all the other things they need 

to know and given that long-term memory 

does have real costs. Four years strikes me as a 

long time to hold on to a sound that you might 

never hear again.”

In the first phase, individual frog-eating bats 

captured for a series of cognition tests were 

exposed to a highly attractive sound in the lab: 

the mating call of the male túngara frog, one 

of this species of bats' preferred prey. Flying 

to that sound was rewarded with a piece of 

baitfish placed on mesh above the speaker. 

Over time, the sound was mingled with and 

gradually replaced by a ringtone, but the 

reward was the same. Researchers then 

introduced three other ringtones, none of 

which was connected to a food reward. Bats 

were trained to discern the differences and 

eventually no longer flew toward the unrew-

arded sounds. All bats were microchipped and 

returned to the wild. Beginning a year later and 

for three additional years, Dixon captured bats 

and identified eight from the initial trial by 

their microchips. In a follow-up test of their 

response to the original rewarded ringtone, all 

eight trained bats quickly flew to the sound and 

were able to tell the difference between that 

ringtone and a new, steady tone, though many 

of the bats did fly to an unrewarded sound from 

the initial training.

Source: The Ohio State University news 

release

Biology

Secrets of reptile and amphibian aging revealed

An international team of 114 scientists, led by 

Penn State and Northeastern Illinois 

University, reports the most comprehensive 

study of aging and longevity to date, 

comprising data collected in the wild from 107 

populations of 77 species of reptiles and 

amphibians worldwide. Among their many 

findings, which they reported in the journal 

Science, the researchers documented for the 

first time that turtles, crocodilians and 

salamanders have particularly low aging rates 

and extended lifespans for their sizes. The 

team also found that protective phenotypes, 

such as the hard shells of most turtle species, 

contribute to slower aging, and in some cases 

even "negligible aging" — or lack of 

biological aging. “Anecdotal evidence exists 

that some reptiles and amphibians age slowly 

and have long lifespans, but until now no one 

has actually studied this on a large scale across 

numerous species in the wild,” said David 

Miller. “If we can understand what allows 

some animals to age more slowly, we can 

better understand aging in humans, and we can 

also inform conservation strategies for reptiles 

and amphibians, many of which are threatened 

or endangered.”

In their study, the researchers applied 

comparative phylogenetic methods — which 

enable investigation of organisms' evolution 

— to mark-recapture data — in which animals 

are captured, tagged, released back into the 

wild and observed. Their goal was to analyze 

variation in ectotherm aging and longevity in 

the wild compared to endotherms (warm-

blooded animals) and explore previous 

hypotheses related to aging — including 

mode of body temperature regulation and 

presence or absence of protective physical 

traits. Miller explained that the "thermo-

regulatory mode hypothesis" suggests that 

ectotherms - because they require external 

tempera tures  to  regula te  the i r  body 

temperatures and, therefore, often have lower 

metabolisms - age more slowly than 

endotherms, which internally generate their 

own heat and have higher metabolisms. The 

team's findings, however, reveal that 

ectotherms' aging rates and lifespans range 

both well above and below the known aging 

rates for similar-sized endotherms, suggesting 

that the way an animal regulates i ts 

temperature - cold-blooded versus warm-

blooded - is not necessarily indicative of its 

aging rate or lifespan. The protective 

phenotypes hypothesis suggests that animals 

with physical or chemical traits that confer 

protection - such as armor, spines, shells or 

venom - have slower aging and greater 

longevity. The team documented that these 

protective traits do, indeed, enable animals to 

age more slowly and, in the case of physical 

protection, live much longer for their size than 

those without protective phenotypes.

Source: Penn State University news release

Biology, Medical Science and Engineering
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A newly identified stem cell regulator enables lifelong sperm production

Men can continue to produce sperm 

throughout their adult lives and to do so, they 

require a constant renewal of spermatogonial 

stem cells, which give rise to sperm. This 

reinvigoration of stem cells depends on a 

newly characterized stem cell self-renewal 

factor called DOT1L, according to research 

by Jeremy Wang of the University of 

Pennsylvania School of Veterinary Medicine 

and colleagues. When mice lack DOT1L, the 

team showed, they fail to maintain sperm-

atogonial stem cells, and thus, lack the ability 

to continuously produce sperm.The work was 

published in the journal Genes & Develo-

pment. “This novel factor was only able to be 

identified by finding this unusual genetic 

phenotype: the fact that mice lacking DOT1L 

were not able to continue to produce sperm,” 

says Wang, the corresponding author on the 

paper. “Identifying this essential factor not 

only helps us understand the biology of adult 

germline stem cells, but could also allow 

scientists to one day reprogram somatic cells, 

like skin cells, to become germline stem cells. 

That is the next frontier for fertility 

treatment.”

The researchers stumbled upon DOT1L's role 

in stem cell self-renewal serendipitously. The 

gene is expressed widely; mice with a mutant 

version of DOT1L in all of their cells don't 

survive past the embryonic stage of develo-

pment. “When we did this, the animals lived 

and appeared healthy,” Wang says. “When we 

looked closer, however, we found that the 

mice lacking DOT1L in their germ cells could 

complete an initial round of sperm production, 

but then the stem cells became exhausted and 

the mice lost all germ cells.” This drop-off in 

sperm production could arise due to other 

problems. But various lines of evidence 

supported the link between DOT1L and a 

failure of stem cell self-renewal. In particular, 

the researchers found that the mice experi-

enced a sequential loss of the various stages of 

sperm production, first losing spermatogonia 

and then spermatocytes, followed by round 

spermatids, and then sperm. In a further 

experiment, the researchers observed what 

happened when DOT1L was inactivated in 

germ cells not from birth, but during 

adulthood. As soon as Wang and colleagues 

triggered the DOT1L loss, they observed the 

same sequential loss of sperm development 

they had seen in the mice born without DOT1L 

in their germ cells.

Source: University of Pennsylvania news 

release

Evolutionary Science

Study reveals how did vertebrates first evolve jaws

Five-hundred million years ago, it was 

relatively safe to go back in the water. That's 

because creatures of the deep had not yet 

evolved jaws. In a new pair of studies in eLife 

and Developmen , scientists reveal clues about t

the origin of this thrilling evolutionary 

innovation in vertebrates. In the studies, Mathi 

Thiruppathy from Gage Crump's laboratory at 

USC, and collaborator J. Andrew Gillis from 

the University of Cambridge and the Marine 

Biological Laboratory, looked to embryonic 

development as way to gain insight into 

evolution—an approach known as “evo-

devo.” In fishes, jaws share a common 

developmental origin with gills. During 

development, jaws and gills both arise from 

embryonic structures called “pharyngeal 

arches.” The first of these arches is called the 

mandibular arch because it gives rise to jaws, 

while additional arches develop into gills. 

There are also anatomical similarities: the 

gills are supported by upper and lower bones, 

which could be thought of as analogous to the 

upper and lower jaws. “These developmental 

and anatomical observations led to the theory 

that the jaw evolved by modification of an 

ancestral gill,” said Thiruppathy, who is the 

eLife study's first author. 

In the absence of clear fossil evidence, the 

eLife publication presents “living” evidence in 

support of the theory that jaws originated from 

gills. Nearly all fishes possess a tiny 

anatomical structure called a “pseudobranch,” 

which resembles a vestigial gill. However, this 

structure's embryonic origin was uncertain. 

Using elegant imaging and cell tracing 

techniques in zebrafish, Thiruppathy and her 

colleagues conclusively showed that the 

pseudobranch originates from the same 

mandibular arch that gives rise to the jaw. The 

scientists then showed that many of the same 

genes and regulatory mechanisms drive the 

development of both the pseudobranch and the 

gills. In a related study published in 

Development, Gillis and his Cambridge 

colleague Christine Hirschberger show that 

skates also have a mandibular arch-derived 

pseudobranch with genetic and developmental 

similarities to a gill. While zebrafish are bony 

fish, skates represent an entirely different 

evolutionary class of jawed vertebrates: 

cartilaginous fish. “Our studies show that the 

mandibular arch contains the basic machinery 

to make a gill-like structure,” said Crump, the 

eLife study's corresponding author. “This 

implies that the structures arising from the 

mandibular arch—the pseudobranch and the 

jaw—might have started out as gills that were 

modified over the course of deep evolutionary 

time.”

Source: USC news release

Biology, Medical Science and Engineering
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Research brings new light to unsolved genetic diseases in children

A team of scientists from the National 

University of Singapore (NUS) led by 

Assistant Professor Xue Shifeng from the 

Department of Biological Sciences has 

discovered a new way to interpret unsolved 

Mendelian diseases – diseases inherited from 

either parent due to gene mutations in the 

developing egg or sperm – through studying 

the inheritance of a protein known as 

SMCHD1 which is coded by the SMCHD1 

gene. Mutations in the SMCHD1 gene can 

cause diseases such as facioscapulohumeral 

muscular dystrophy (FSHD) which is a 

muscle degenerative disorder, and Bosma 

arhinia microphthalmia syndrome (BAMS) 

which causes abnormalities of the nose and 

eyes. The researchers found that SMCHD1 

from mothers controls the expression of a 

group of genes in offspring, known as the 

HOX genes, which determines the position of 

body parts in an embryo along the axis from its 

head to tail. The researchers also found that 

the inactivation of SMCHD1 in female 

zebrafish results in alterations to HOX gene 

expression leading to skeletal defects in their 

offspring. The study led by NUS researchers, 

in collaboration with A*STAR, Yale-NUS 

and Aix-Marseille University, was published 

in Nature Communications.

In mammals, SMCHD1 plays a key role in X-

inactivation in females, a process where one 

of the copies of the X chromosome is 

randomly selected and disabled. This makes it 

challenging to study the role of the SMCHD1 

gene inherited from mothers because 

inactivating the SMCHD1 gene is lethal for 

female mammals. The research team decided 

to use zebrafish, a vertebrate commonly used 

as a model organism in biomedical research, 

to circumvent this issue. Zebrafish lack X-

inactivation, allowing the team to study the 

role of the SMCHD1 gene inherited from 

mothers. The researchers inactivated the 

SMCHD1 gene in zebrafish to study how it 

will affect gene expression and structural 

development in zebrafish offspring. NUS 

scientists observed that SMCHD1 protein is 

placed into the egg by the mother. The 

inactivation of the SMCHD1 gene in female 

zebrafish caused alterations in HOX gene 

expression in their fertilised eggs. HOX genes 

play an important role in ensuring the specific 

patterns and identities of different body parts 

in the baby. The loss of the SMCHD1 gene 

resulted in premature activation of HOX genes 

resulting in skeletal patterning defects in the 

zebrafish offspring.  The researchers 

demonstrated a new concept that gene 

products such as proteins from the mother's 

egg can control gene expression occurring in 

the developing embryo. Factors that control 

gene expression produced by the mother in the 

developing egg can set up the conditions for 

proper gene activation after the egg is fertilised 

with a sperm. Through further lab studies, the 

team found that the same principle applied to 

mammals.

Source: National University of Singapore 

news release

Microbiology

Maternal microbiome promotes healthy development of the baby

A new study has found that a species of gut 

bacteria, known to have beneficial effects for 

health in mice and humans, changes the 

mother's body during pregnancy and affects 

the structure of the placenta and nutrient 

transport - which impacts the growing baby. 

The bacteria, Bifidobacterium breve, is widely 

used as a probiotic so this study could point to 

ways of combating pregnancy complications 

and ensuring a healthy start in life across the 

population. The research was published in the 

journal Cellular and Molecular Life Sciences.

Microbes in our gut, collectively called the gut 

microbiome, are known to play a key role in 

maintaining health by combating infections 

and influencing our immune system and 

metabolism. They achieve these beneficial 

effects by breaking down food in our diet and 

releasing active metabolites that influence 

cells and body processes. Little is known 

about how these interactions influence fetal 

development and the baby's health pre-birth. 

To address this, Professor Lindsay Hall from 

the Quadram Institute and University of East 

Anglia, and Dr Amanda Sferruzzi-Perri and 

Dr Jorge Lopez-Tello from the University of 

Cambridge analysed how supplementation 

with Bifidobacterium bacteria affected 

pregnancy in mice. “This study, carried out in 

mice, identifies the maternal microbiome as a 

new player in the communication between 

mother, placenta and fetus. Finding out how 

this form of communication works and how to 

improve it may help many women who 

develop pregnancy complications, as well as 

helping their developing child.”

In this study, the researchers also looked at the 

effect of feeding germ-free mice the probiotic 

Bifidobacterium breve. In the germ-free mice, 

the fetus did not receive adequate sugar and 

failed to grow and develop properly. 

Excitingly, providing Bifidobacterium breve to 

germ-free mice improved fetal outcomes by 

restoring fetal metabolism, growth and 

development to the normal levels. “Our 

findings reveal that the maternal microbiome 

promotes development of the placenta and 

growth of the fetus,” said Hall. “We think that 

this is linked to the altered profile of 

metabolites and nutrients, which affects 

nutrient transport from mother to baby across 

the placenta. Excitingly it appears that adding 

in a probiotic Bifidobacterium during 

pregnancy may help to boost how the placenta 

functions, which has positive effects on the 

baby's growth in the womb.” These findings 

are strong indicators of a link between the 

microbiome of the mother and the develo-

pment of the baby.

Source: University of Cambridge news release

Biology, Medical Science and Engineering
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Virus discovery offers clues about origins of complex life

The first discovery of viruses infecting a 

group of microbes that may include the 

ancestors of all complex life has been found, 

researchers at The University of Texas at 

Austin report in Nature Microbiology. The 

discovery offers tantalizing clues about the 

origins of complex life and suggests new 

directions for exploring the hypothesis that 

viruses were essential to the evolution of 

humans and other complex life forms. “This 

study is opening a door to better resolving the 

origin of eukaryotes and understanding the 

role of viruses in the ecology and evolution of 

Asgard archaea,” Ian Rambo, the lead 

researcher said. “There is a hypothesis that 

viruses may have contributed to the emer-

gence of complex cellular life.” Rambo is 

referring to a hotly debated hypothesis called 

viral eukaryogenesis. It suggests that, in 

addition to bacteria and archaea, viruses might 

have contributed some genetic component to 

the development of eukaryotes. 

The newly discovered viruses that infect 

currently living Asgard archaea do have some 

features similar to viruses that infect 

eukaryotes, including the ability to copy their 

own DNA and hijack protein modification 

systems of their hosts. The fact that these 

recovered Asgard viruses display chara-

cteristics of both viruses that infect 

eukaryotes and prokaryotes, which have cells 

without a nucleus, makes them unique since 

they are not exactly like those that infect other 

archaea or complex life forms. “The most 

exciting thing is they are completely new 

types of viruses that are different from those 

that we've seen before in archaea and 

eukaryotes ,  infect ing our  microbial 

relatives,” said Baker, associate professor of 

marine science and integrative biology and 

corresp-onding author of the study.

The Asgard archaea, which probably evolved 

more than 2 billion years ago and whose 

descendents are still living, have been 

discovered in deep sea sediments and hot 

springs around the world, but so far only one 

strain has been successfully grown in the lab. 

To identify them, scientists collect their 

genetic material from the environment and 

then piece together their genomes. In this latest 

study, the researchers scanned the Asgard 

genomes for repeating DNA regions known as 

CRISPR arrays, which contain small pieces of 

viral DNA that can be precisely matched to 

viruses that previously infected these 

microbes. These genetic “fingerprints” 

allowed them to identify these stealthy viral 

invaders that infect organisms with key roles 

in the complex origin story of eukaryotes.

Source: University of Texas at Austin news 

release

Microbiology

A rhythmic small intestinal microbiome prevents obesity and type 2 
diabete

In a new paper, published in the journal Cell 

Reports, researchers at University of 

California San Diego School of Medicine 

used mouse models to explore how diet and 

feeding patterns affect intestinal microbes — 

and the health of the hosts, particularly with 

obesity and type 2 diabetes. In both mice and 

men, the ileum is the final stretch of the small 

intestine, connecting to the cecum, the first 

part of the large intestine. In the ileum, 

nutrients are drawn out of liquefied food; in 

the cecum, which also marks the beginning of 

the colon, the process of extracting water 

begins. “It's important to realize that the gut 

microbiome is constantly changing, not only 

based on what we're eating, but also based on 

the time of day,” said senior study author Amir 

Zarrinpar. “Most researchers are getting 

snapshots of this constantly shifting 

environment, which makes it hard to 

understand what is going on in the gut. With 

this study, we are trying to get multiple 

snapshots throughout the day, almost like a 

movie, to better understand how food and the 

microbiome interact to affect weight gain and 

diabetes. “And what we've learned is that 

cyclical changes in the gut microbiome are 

quite important for health since they help with 

the circadian clock, and with that the 

regulation and control of glucose, cholesterol 

and fatty acids — and overall metabolic 

health.”

In their latest work, Zarrinpar and colleagues 

further elucidate the impact and interplay of 

these factors, particularly in terms of the 

ileum and its unique functions related to 

digestion and absorption. Specifically, they 

looked at how diet-induced obesity (DIO) and 

time-restricted feeding (TRF) alter ileal 

microbiome composition and transcriptome 

(the protein-coding part of an organism's 

genome) in mouse models. The researchers 

found that in mouse models, DIO and the 

absence of TRF (mice could eat as much as 

they wanted whenever they wanted) resulted in 

disruptions to gut microbiome rhythms and the 

signaling pathways that help modulate 

intestinal clocks. In other words, the mice 

became fat and unhealthy. “These findings 

underscore the influence of diet and time 

restricted feeding patterns in maintaining a 

healthy gut microbiome, which in turn 

modulates circadian rhythms that govern 

metabolic health,” said Zarrinpar. “It's a very 

complicated relationship between the 

microbiome and the host, with the former 

helping determine the latter's gastrointestinal 

functioning and health.”

Source: Source: UC San Diego news release

Biology, Medical Science and Engineering
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Bacterial intimacy insights could help tackle antimicrobial resistance
Since the discovery of bacterial conjugation in 

the 1940s, much research has been done to 

show how two bacterial cells initially contact 

each other in preparation for transfer. 

However, the mechanism by which donor and 

recipient bacteria made the intimate 

attachments that enabled efficient DNA 

transfer was unknown. Now, a team led by 

Imperial College London researchers have 

uncovered the proteins that mediate these 

intimate contacts. The results are published in 

Nature Microbiology. The new knowledge 

could also help scientists predict the spread of 

emerging resistance amongst bacterial 

pathogens, as it demonstrates why some DNA 

packets, called plasmids, are found in specific 

bacterial species. Lead researcher Professor 

Gad Frankel said: “The spread of antimi-

crobial resistance is an acute problem 

affecting human health globally, and we 

urgently need new tools to fight it. “Under-

standing, and ultimately interrupting, the 

process by which bacteria share their abilities 

to evade antimicrobial drugs will go a long 

way to helping stall the spread of resistance.” 

Plasmids are packets of DNA that sit inside 

bacterial cells but replicate separately from 

the main chromosomal DNA. They carry 

small numbers of genes that can encode for 

certain functions, including resistance to 

antimicrobial drugs.

The team found that during conjugation, a 

protein from the donor bacteria, termed TraN, 

acts as a 'plug' to attach itself to a unique outer 

membrane receptor, or 'socket', in recipient 

bacteria. Plasmids that are shared by 

conjugation express one of four variants of the 

protein TraN, with each variant binding a 

specific outer membrane receptor in the 

recipient bacteria, which enables efficient 

transfer of plasmids from one cell to the other. 

The team from Imperial worked with 

colleagues at the University of Virginia, USA, 

to use high-power cryo-electron microscopy 

to visualise the intimate attachment process, 

alongside structural biologists also based at 

Imperial. The group used recent advances in 

artificial intelligence and bioinformatics to 

analyse the TraN proteins of several resistance 

plasmids and the recipient bacteria receptors 

for several important human bacterial 

pathogens. First author Wen Wen Low, from 

the Department of Life Sciences and the MRC 

Centre for Molecular Microbiology and 

Infection at Imperial, said: “These protein-

receptor pairings explain conjugation species-

specificity. Using plasmid datasets from 

Enterobacteriaceae – a family of bacteria that 

include Salmonella and E. coli – we showed 

how our classification reflects the real-world 

distribution of resistance plasmids."

Source: Imperial College London news 

release

Microbiology

With roommates, it's all about chemistry, molecularly speaking

Within and upon every human being reside 

countless microorganisms — the microbiota 

that help shape and direct the lives of their 

hosts. A similar phenomenon occurs between 

people, microbes and the homes they share. 

Writing in the June 24, 2022, issue of Science 

Advances, scientists at University of Califo-

rnia San Diego School of Medicine and 

elsewhere report on the molecular impact of 

life indoors, describing how the presence of 

humans interacts with their microbial 

roommates, changing the home's biology and 

chemistry. The findings, suggest the authors, 

should influence future building designs. An  

experimental test home was erected in Austin, 

Texas during the summer of 2018. The house 

was designed for ordinary use and included 

bathrooms, a kitchen, gathering and work 

areas. Overnight stays were prohibited, but 45 

study participants, plus visitors, spent time in 

the house, occupying it for approximately six 

hours per day for 26 days, during which they 

performed scripted activities, such as cooking, 

cleaning and socializing.

Researchers sampled the distribution of 

detectable molecules and microbes throu-

ghout the occupied areas of the house at the 

beginning of the experiment, dubbed T1, and 

again 28 days later, dubbed T2, largely by 

swabbing surfaces and conducting different 

genomic, metabolic and chemical analyses. 

Before T1, the house was deep cleaned with a 

bleach solution. Nonetheless, researchers said 

traces of molecules associated with humans 

were still present. At T2, after almost of month 

of human occupation, the house was alive with 

molecular and microbial abundance and 

diversity, albeit unevenly distributed. At the 

end of the test period, less than half of the 

house's original microbiome remained, but it 

accounted from more than 96 percent of all 

microbial life counted. Most of the detected 

microbiome at T2 was derived from human 

occupants, mainly commensal species that 

reside on human skin or in the gut. Free-living, 

environment-associated microbes had been 

depleted by human activities. In other words, 

cleaned or pushed out. “We don't know exactly 

how the human-related microbes squeezed out 

the environmental microbes because there are 

many ways this could happen, but it's clear that 

they do,” said Rob Knight, PhD, one of the 

study's principal investigators and director of 

the Center for Microbiome Innovation at UC 

San Diego. “Understanding this phenomenon 

will be a key goal of future research on the 

microbiology of the built environment.”

Source: University of California San Diego 

news release

Biology, Medical Science and Engineering



DISCOVERIES & INNOVATIONS

24 The Scitech Journal Volume 09 Issue 08 August 2022

Microbiology

Scientists hijack bacteria to ease drug manufacturing

For more affordable, sustainable drug options 

than we have today, the medication we take to 

treat high blood pressure, pain or memory loss 

may one day come from engineered bacteria, 

cultured in a vat like yogurt. And thanks to a 

new bacterial tool developed by scientists at 

The University of Texas at Austin, the process 

of improving drug manufacturing in bacterial 

cells may be coming sooner than we thought. 

In a paper published in Nature Chemical 

Biology, the UT Austin team introduces a 

biosensor system, derived from E. coli that 

can be adapted to detect all kinds of 

therapeutic compounds accurately and in 

mere hours. “We're figuring out how to give 

bacteria 'senses,' similar to olfactory receptors 

or taste receptors, and use them for detection 

of the various compounds they might make,” 

said Andrew, the corresponding author on the 

paper.

The genetic code of bacteria can be easily 

manipulated to become factories for drug 

production. In a process called biosynthesis, 

the bacteria's biological systems are harnessed 

to produce specific molecules as part of the 

natural cellular process. And bacteria can 

replicate at high speed. All they need to do the 

job is sugar. Unfortunately, manufacturers 

have not had a way to quickly analyze 

different strains of engineered bacteria to 

identify the ones capable of producing 

quantities of a desired drug at commercial 

volumes — until now. Accurately analyzing 

the thousands of engineered strains on the 

way to a good producer can take weeks or 

months with current technology, but only a 

day with the new biosensors. “There are 

currently no biosensors for most plant 

metabolites,” said Simon d'Oelsnitz, first 

author on the paper. “With this technique, it 

should be possible to create biosensors for a 

wide range of medicines.” The biosensors 

developed now quickly and accurately 

determine the amount of a given molecule that 

a strain of bacteria is producing. The team 

developed the biosensors for several types of 

common drugs, such as cough suppressants 

and vasodilators, which are used to treat 

muscle spasms. Molecular images of the 

biosensors taken by X-ray crystallographers 

Wantae Kim and Yan Jessie Zhang show 

exactly how they tightly grab onto their partner 

drug. When the drug is detected by the 

biosensor, it glows. Additionally, the team 

engineered their own bacteria to produce a 

compound found in several FDA-approved 

drugs and used the biosensors to analyze 

product output, in essence showing how 

industry might adopt biosensors to quickly 

optimize chemical manufacturing.

Source: The University of Texas at Austin 

news release

Neuroscience

Gene discovery indicates motor neuron diseases caused by abnormal 
lipid processing

A new genetic discovery adds weight to a 

theory that motor neurone degenerative 

diseases are caused by abnormal lipid (fat) 

processing pathways inside brain cells. The 

team behind the current work developed a 

hypothesis to explain a common cause of 

Motor Neuron Disorders (MNDs) stemming 

from their discovery of 15 genes responsible 

for MNDs. The genes they identified are all 

involved in processing lipids - in particular 

cholesterol – inside brain cells. Their new 

hypothesis, published in the journal , Brain

describes the specific lipid pathways that the 

team believe are important in the develo-

pment of MNDs. Now, the team has 

identified a further new gene – named 

TMEM63C – which causes a degenerative 

disease that affects the upper motor neurone 

cells in the nervous system.  Also published 

in , their latest discovery is important as Brain

the protein encoded by  is located TMEM63C

in the region of the cell where the lipid 

processing pathways they identified operate. 

This further bolsters the hypothesis that 

MNDs are caused by abnormal processing of 

lipids including cholesterol. “This new gene 

finding is consistent with our hypothesis that 

the correct maintenance of specific lipid 

processing pathways is crucial for the way 

brain cells function, and that abnormalities in 

these pathways are a common linking theme 

in motor neurone degenerative diseases,” said 

study co-author Professor Andrew Crosby.

Using state-of-the-art microscopy methods, 

the Cambridge team's work showed that a 

subset of  is localised at the TMEM63C

interface between two critical cellular 

organelles, the endoplasmic reticulum and the 

mitochondria, a region of the cell required for 

lipid metabolism homeostasis and proposed by 

the Exeter team to be important for the 

development of MNDs.

 “From a mitochondrial cell biologist point of 

view, identification of  as a new TMEM63C

motor neurone degenerative disease gene and 

its importance to different organelle functions 

reinforce the idea that the capacity of different 

cellular compartments to communicate 

together, by exchanging lipids for example, is 

critical to ensure cellular homeostasis required 

to prevent disease,” said a co-researcher 

“Understanding precisely how lipid proce-

ssing is altered in motor neurone degenerative 

diseases is essential to be able to develop more 

effective diagnostic tools and treatments for a 

large group of diseases that have a huge impact 

on people's lives,” said study co-author Dr 

Emma Baple. “Finding this gene is another 

important step towards these important goals.”

Source: University of Cambridge news release
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Neuroscience

Neuroscientists find new factors behind better vision

The size of our primary visual cortex and the 

amount of brain tissue we have dedicated to 

processing visual information at certain 

locations of visual space can predict how well 

we can see, a team of neuroscientists has 

discovered. Its study, which appears in the 

journal Nature Communications, reveals a 

new link between brain structure and 

behavior. “We have found that we can predict 

how well someone can see based on the 

unique structure of their primary visual 

cortex,” explains lead author Marc Himm-

elberg. “By showing that individual variation 

in the structure of the human visual brain is 

linked to variation in visual functioning, we 

can better understand what underlies 

differences in how people perceive and 

interact with their visual environment.” 

Himmelberg and his co-authors, Jonathan 

Winawer and Marisa Carrasco sought to 

illuminate the relevance of these brain traits to 

how we see.

The primary visual cortex (V1) is arranged 

into a map of the image projected from the 

eye. But like many kinds of maps, it is 

distorted, with some parts of the image 

enlarged compared to others. Using functional 

magnetic resonance imaging (fMRI), the 

scientists mapped the primary visual cortex 

(or “V1”) size of more than two dozen 

humans. The researchers also measured the 

quantity of V1 tissue these individuals have 

dedicated to processing visual information 

from different locations in their field of 

view—locations to the left, right, above, and 

below fixation. These participants also 

undertook a task designed to assess the quality 

of their vision at the same locations in their 

field of view as the V1 measurements. The 

participants discriminated among the 

orientation of patterns shown on a computer 

screen, which were used to gauge “contrast 

sensitivity,” or the ability to make distinctions 

among images.  

Their results showed that differences in V1 

surface area could predict measurements of 

people's contrast sensitivity. First, people with 

a large V1 had better overall contrast sensi-

tivity than did those with a small V1 (the 

largest surface area being 1,776 square 

millimeters [mm2] and the smallest being 832 

mm2). Second, people whose V1 had more 

cortical tissue processing visual information 

from a specific region in their field of view had 

higher contrast sensitivity at that region 

relative to those with less cortical tissue 

dedicated to the same region. Third, across 

participants, higher contrast sensitivity at a 

specific location (e.g., left) than at another 

location equidistant from fixation corresp-

onded to regions with more or less cortical 

tissue, respectively. 

Source: New York University news release

Plant Science

Understanding the “romantic journey” of plant reproduction
Researchers at UC Berkley, in the Department 

of Plant and Microbial Biology, (PMB) have 

uncovered the intricate molecular processes 

that precede reproduction in flowering plants. 

Published in the journal Nature, the findings 

document a previously unknown molecular 

process that serves as a method of commu-

nication during fertilization. According to 

Professor Sheng Luan, the paper's senior 

author, the exact mechanism for signaling has 

previously eluded researchers. “At the 

molecular level, this whole process is now 

more clear than ever before,” he said. Flowers 

reproduce sexually through pollination, a 

process that involves the transfer of pollen 

from a flower's stamen (the male fertilizing 

organ) to the stigma on the pistil (the female 

reproductive organ). Once the pollen grain 

lodges on the stigma, a pollen tube grows 

from the pollen grain to an ovule to facilitate 

the transfer of sperm to the egg. Luan said 

researchers have previously recorded the 

presence of calcium waves preceding the 

fertilization process and noted that “they 

knew the calcium signal is important but 

didn't know exactly how it is produced.”

To analyze how the calcium wave was 

produced by the female cell, Luan and his co-

authors introduced a biosensor to report 

calcium levels in the specific cell to look for 

signals from the male parts that trigger 

calcium waves. They found that pollen tubes 

emit several small peptides—short chains of 

amino acids—that can be recognized by 

peptide receptors on the surface of the female 

cell. Once activated, these receptors recruit a 

calcium channel to produce a calcium wave 

that guides the pollen tube to the ovule and 

initiates fertilization. The calcium waves 

ultimately cause the pollen tube to rupture and 

release the immobile sperm once it is inside 

the ovule, ensuring a successful fertilization 

process. “In a way, they basically commit 

suicide to release the sperm,” Luan said. 

“Sometimes the female reproductive cell also 

dies in order to expose the egg so they can meet 

and produce new life. It's kind of a romantic 

journey for plant reproduction.” According to 

Luan, understanding the intricate molecular 

processes of fertilization may help improve the 

commercial yields in flowering plants. Other 

researchers or plant geneticists might use the 

findings to break the interspecies barrier, 

potentially opening the door to the creation of 

new hybrid crop species through cross-

pollination. But, in addition to the potential 

commercial application, these findings further 

highlight plants' miraculous ability to 

communicate via molecular emissions. 

Source: UC Berkley news release. 
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Chemistry

Solar-powered chemistry uses carbon dioxide and water to make 
feedstock for fuels

Solar-powered synthesis gas could recycle 

carbon dioxide into fuels and useful 

chemicals, an international team of resea-

rchers has shown. “If we can generate syngas 

from carbon dioxide utilizing only solar 

energy, we can use this as a precursor for 

methanol and other chemicals and fuels. This 

will significantly reduce overall CO2 

emissions,” said Zetian Mi, who led the study 

published in the Proceedings of the National 

Academy of Science. Composed mainly of 

hydrogen and carbon monoxide with a little 

methane, syngas is commonly derived from 

fossil fuels with the help of electricity. In 

addition, toxic chemicals are often added to 

make the process more efficient. “Our new 

process is actually pretty simple, but it's 

exciting because it's not toxic, it's sustainable 

and it's very cost effective,” said Roksana 

Rashid, first author of the study, who 

performed the experiments as a doctoral 

student in electrical and computer engineering 

at McGill University in Canada.

To create a process that uses only solar energy, 

Mi's group overcame the difficulty of splitting 

carbon dioxide molecules, which are among 

the most stable in the universe. For this, they 

peppered a forest of semiconductor nanowires 

with nanoparticles. Those nanoparticles, 

made of gold coated with chromium oxide, 

attracted the carbon dioxide molecules and 

bent them, weakening the bonds between the 

carbon and oxygen. The gallium nitride 

nanowires used the light energy to free 

electrons and the positively charged spaces 

they leave behind, known as holes. The holes 

split water molecules, separating the protons 

(hydrogen) from the oxygen. Then, at the 

metal catalysts, the electrons split the carbon 

dioxide, producing carbon monoxide and 

sometimes drawing in the free hydrogen to 

make methane. Processes are under develo-

pment to separate the oxygen from the other 

gases. “Our technology sheds light on how to 

build distributed syngas production from air, 

water and sunlight,” said Baowen Zhou, co-

corresponding author of the study. By 

changing the ratio of gold to chromium oxide 

in the nanoparticles, Mi's team was able to 

control the relative amounts of hydrogen and 

carbon monoxide produced in the reaction. 

This is important because the ratio of hydrogen 

to carbon monoxide affects how easy it is to 

produce a type of fuel or chemical. Mi's 

tunable syngas setup uses standard industrial 

manufacturing processes and is scalable. 

While Rashid used distilled water in this 

experiment, seawater and other electrolyte 

solutions are also expected to work, and Mi has 

used them in related water-splitting studies. 

Source: University of Michigan news release

Chemistry

Chemists crack complete quantum nature of water
Chemists have produced the first full quantum 

mechanical model of water — one of the key 

ingredients of life. The Journal of Physical 

Chemistry Letters published the break-

through, which used machine learning to 

develop a model that gives a detailed, accurate 

description for how large groups of water 

molecules interact with one another. “We 

believe we have found the missing piece to a 

complete, microscopic understanding of 

water,” says Joel Bowman, senior author of 

the study. The researchers developed free, 

open-source software for the model, which 

they dubbed “q-AQUA.”  The q-AQUA 

software provides a universal tool for 

studying water. Despite water's simplicity and 

ubiquity, describing the interactions of 

clusters of H O molecules under any condi-2

tions presents major challenges. Newton's law 

governs the behavior of heavy objects in the 

so-called classical world, including the 

motion of planets. Extremely light objects, 

however, at the level of atoms and electrons, 

are part of the quantum world which is 

governed by the Schrodinger equation of 

quantum-mechanical systems.

“The hydrogen atom is the lightest atom of all, 

which makes it the most quantum mech-

anical,” Bowman explains. “It has the 

quantum weirdness of being both a particle 

and a wave at the same time.”

Researchers have tried to produce a quantum 

model of water by breaking it into the 

interactions of clusters of water molecules. 

Bowman compares it to people at a party 

clustered into conversational groups of two, 

three or four people. For the current paper, the 

researchers used powerful machine-learning 

techniques that enabled computers to capture 

the interactions of groups of two, three and 

four molecules. “Taking it to the four-body 

level was very hard and something that no one 

had done and published before,” Bowman 

says. “We knew that if we could achieve that 

we would be far along to having a nearly 

complete solution. In a sense, it was the 

capstone of the whole process.” To test their 

model, the researchers ran computer simul-

ations over a range of temperatures for as many 

as 256 water molecules interacting in groups of 

two, three and four molecules simultaneously. 

The results showed that the model was highly 

accurate even at that scale. The model may also 

serve as a springboard to develop similar, more 

simplified, models that require less computer 

power but are still accurate enough to make 

useful predictions regarding the quantum 

mechanics of water, Bowman says.

Source: Emory University news release
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Chemistry

Exploring the chemistry of outer space

Astronomers have been seeking to identify 

new molecules in space for more than five 

decades, a search that has led to date to the 

discovery of 276 specific molecule types. The 

latest discovery comes from an international 

collaboration including the contributions of a 

University of Virginia associate professor of 

chemistry and astronomy and his research 

group. Associate professor Rob Garrod's lab 

provided the theoretical and chemical 

modeling analysis in a collaboration with 

astrophysicists from the Max Planck Institute 

for Radio Astronomy in Bonn, Germany, 

reporting the first identification of the 

molecule iso-propanol in interstellar space. 

Well known for its use as a hand sanitizer, iso-

propanol is the largest alcohol detected so far, 

demonstrating the increasing complexity of 

one of the most abundant classes of molecule 

found in space. The discovery is being 

published online in a European astronomy 

journal, Astronomy & Astrophysics. “We're 

discovering molecules that are more and more 

complicated at the very early stages of star 

formation,” Garrod said. 

The team's identification of iso-propanol in 

space was made possible through obser-

vations of a particular star-forming region in 

our galaxy where many molecules have 

already been detected. Sagittarius B2 is 

located close to the center of our galaxy and is 

the target of an extended investigation of its 

chemical composition with the Atacama 

Large Millimeter/submillimeter Array 

telescope in Chile. Microwave-wavelength 

emission from molecules floating around in 

Sgr B2 provides spectral patterns that can be 

recognized back on Earth, but these patterns 

can be weak and difficult to distinguish from 

each other. ALMA's introduction 10 years 

ago has made it possible to go beyond what 

could be achieved with earlier, single-dish 

telescope technology. So far, the team's 

ALMA observations have led to the 

identification of three new organic molecules 

(iso-propyl cyanide, N-methylformamide, 

urea) since 2014. The ALMA project's latest 

result is now the detection of propanol 

(C3H7OH). “Our group began to investigate 

the chemical composition of Sgr B2 more than 

15 years ago,” said Arnaud Belloche from the 

Max Planck Institute for Radio Astronomy, the 

lead author of the detection paper. “These 

observations were successful and led in 

particular to the first interstellar detection of 

several organic molecules, among many other 

results.” “The star formation process is 

associated not just with forming very complex 

molecules, but it's also important for heating 

them up, releasing them from the dust grains 

and into the gas phase where we can actually 

detect them,” Garrod explained.

Source: University of Virginia news release

Material Science

Scientists develop rapidly charging E-cycle using nanomaterials

Scientists have used nanomaterials to develop 

Na-ion-based batteries and supercapacitors, 

which can be rapidly charged and have 

integrated them in e-cycles. The low-cost Na-

ion-based technologies would be cheap and 

are expected to reduce the cost of the e-cycles 

significantly.

Sodium-ion (Na-ion) batteries have triggered 

academic and commercial interest as a 

possible complementary technology to 

lithium-ion batteries because of the high 

natural abundance of sodium and the 

consequent low costs of Na-ion batteries. 

Professor in the Department of Physics at the 

Indian Institute of Technology Kharagpur, Dr. 

Amreesh Chandra, has been researching to 

develop energy storage technologies, which 

are based on Na-ion, and his team has 

developed a large number of nanomaterials. 

The team has used sodium iron phosphates 

and sodium manganese phosphates which 

they synthesized to obtain Na-ion-based 

batteries and supercapacitors with support 

from the Technology Mission Division 

(TMD) of the Department of Science and 

Technology (DST), Government of India. 

These sodium materials were combined with 

various novel architectures of carbon to 

develop a battery.

These sodium materials are cheaper than Li-

based materials, high performing, and can be 

scaled up to industrial-level production. The 

Na-ion cell can also be totally discharged to 

zero volt, similar to a capacitor, making it a 

safer option in comparison to many other 

storage technologies. Taking advantage of the 

fact that Na-ion batteries can be charged 

rapidly, Dr. Amreesh has integrated it in e-

cycles – an easy, affordable option for the 

general public. With further development, the 

price of these vehicles can be brought down to 

the range of Rs. 10-15 K, making them nearly 

25% cheaper than Li-ion storage technologies-

based e-cycles. As disposal strategies of Na-

ion-based batteries would be simpler, it can 

also help in addressing the climate mitigation 

issue. The research on the Supercapacitors was 

published in the Journal of Power Sources, and 

a few patents are in the pipeline on the use of 

these Na-ion-based batteries in e-cycles.

Source: PIB
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Material Science

Ultrathin heteroprotein film for applications in biomedical and food 
packaging

Scientists  have developed ultra-thin 

heteroprotein films with excellent thermal, 

mechanical and pH stability which can pave 

the way for expanding applications of thin 

films in biomedical and food packaging 

industries. These films are much thinner as 

compared to the other protein or plastic films. 

They are soft and thin and have the advantage 

of being more flexible than the other films. In 

the recent past, several modifications of these 

protein films with the help of suitable 

heteroprotein complexes were reported by 

different research groups. These complexes 

were usually developed from bulk solutions. A 

research group from the physical sciences 

division of Institute of Advanced Study in 

Science and Technology (IASST), Guwahati, 

an autonomous institute under the Department 

of Science and Technology, has successfully 

developed ultrathin monolayer protein films 

consisting of two globular proteins: bovine 

serum albumin (BSA) and lysozyme (Lys). 

They used the technique called using 

Langmuir-Blodgett (LB) technique which 

gives the films thickness in the order of 

nanometer. This research work is led by Dr. 

Sarathi Kundu, Associate Professor, along 

with Mr. Raktim J. Sarmah, SRF, a Ph.D. 

student developed a monolayer heteroprotein 

film – the first one using this technique. They 

explored the different structures and 

morphologies of this complex films at 

variable pH conditions to explore its stability 

and related properties.

The complex formation between the two 

proteins occurred at a unique pH of 9.2 as a 

result of an electrostatic attraction along with 

hydrophobic interactions. This monolayer 

complex was formed at the air-water interface, 

which was later transferred to the silicon 

substrates at a surface pressure of 18 mN/m for 

further study. It  was shown that the 

monolayers at the air-water interface can hold 

its intrinsic structure for a sufficiently longer 

period of time due to the complexation 

forming a highly stable film. Films of such 

protein complex of BSA and Lys can be useful 

for fabricating highly stable biodegradable 

thin films of different protein complexes for 

expanding its applications in the area of thin-

film technology. Diverse physicochemical 

methods such as parameter alteration or 

incorporation of different fatty acids or polyol 

moieties (glycerol, starch, gelatin, etc.) into 

this protein complex can make the film free 

standing for diverse applications. This 

research work was recently published in the 

esteemed Journal of Food Hydrocolloids 

under the reputed Elsevier publishers.

Source: PIB

Material Science

New material can convert infrared light to renewable energy

Scientists have discovered a novel material 

that can emit, detect, and modulate infrared 

light with high efficiency making it useful for 

solar and thermal energy harvesting and for 

optical communication devices. Electr-

omagnetic waves are a renewable energy 

source used for electricity generation, 

telecommunication, defence and security 

technologies, sensors, and healthcare 

services. Scientists use high-tech methods to 

manipulate such waves precisely -- in 

dimensions that are thousands of times 

smaller than the human hair,  using 

specialized materials. However, not all the 

wavelengths of light (electromagnetic 

waves) are easy to utilize, especially infrared 

light, since it is difficult to detect and 

modulate. For infrared light applications, 

intelligent and cutting-edge materials are 

required which can enable excitation, 

modulation, and detection at desired spectral 

range with high efficiencies. Only a few 

existing materials can serve as hosts for light-

matter interactions in the infrared spectral 

range, albeit with very low efficiencies. The 

operational spectral range of such materials 

also does not cover industrially important 

short wavelength infrared (SWIR) spectral 

range.

In a significant development, researchers 

from Bengaluru's Jawaharlal Nehru Centre 

for Advanced Scientific Research (JNC-

ASR), an autonomous institute of Department 

of Science and Technology (DST) have 

discovered a novel material called single-

crystalline scandium nitride (ScN) that can 

emit, detect, and modulate infrared light with 

high efficiencies. K. C. Maurya and co-

workers have utilized a scientific pheno-

menon called polariton excitations that occur 

in tailored materials when light couples with 

either the collective free electron oscillations 

or polar lattice vibrations to achieve this feat. 

They have carefully controlled material 

properties to excite polaritons (a quasi-

particle) and achieve strong light-matter 

interactions in single-crystalline scandium 

nitride (ScN) using infrared light. These 

exotic polaritons in the ScN can be utilized for 

solar and thermal energy harvesting.  Also, 

belonging to the same family of materials as 

gallium nitride (GaN), scandium nitride is 

compatible with modern complementary-

metal-oxide-semiconductor (CMOS) or Si-

chip technology and, therefore, could be easily 

integrated for on-chip optical communication 

devices. “From electronics-to-healthcare, 

defense and security-to-energy technologies, 

there is a great demand for infrared sources, 

emitters and sensors. Our work on infrared 

polaritons in scandium nitride will enable its 

applications in many such devices,” said Dr. 

Bivas Saha, Assistant Professor at JNCASR. 

Apart from JNCASR, researchers from the 

Centre for Nano Science and Engineering from 

the Indian Institute of Science (IISc.) and the 

University of Sydney also participated in this 

study published recently in the scientific 

journal Nano Letters. 

Source: PIB
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Astronomy

Chandra Observatory shows black hole spins slower than its peers

Supermassive black holes contain millions or 

even billions of times more mass than the Sun. 

Astronomers think that nearly every large 

galaxy has a supermassive black hole at its 

center. While the existence of supermassive 

black holes is not in dispute, scientists are still 

working to understand how they grow and 

evolve. One critical piece of information is 

how fast the black holes are spinning. “Every 

black hole can be defined by just two 

numbers: its spin and its mass,” said Julia 

Sisk-Reynes who led the study, published in 

the Monthly Notices of the Royal Astronom-

ical Society.  For this result, researchers 

observed X-rays that bounced off a disk of 

material swirling around the black hole in a 

quasar known as H1821+643. Quasars 

contain rapidly growing super-massive black 

holes that generate large amounts of radiation 

in a small region around the black hole. 

Located in a cluster of galaxies about 3.4 

billion light-years from Earth, H1821+643's 

black hole is between about three and 30 

billion solar masses, making it one of the most 

massive known. By contrast, the super-

massive black hole in the center of our galaxy 

weighs about four million Suns.

The strong gravitational forces near the black 

hole alter the intensity of X-rays at different 

energies. The larger the alteration the closer 

the inner edge of the disk must be to the point 

of no return of the black hole, known as the 

event horizon. Because a spinning black hole 

drags space around with it and allows matter 

to orbit closer to it than is possible for a non-

spinning one, the X-ray data can show how 

fast the black hole is spinning. “We found that 

the black hole in H1821+643 is spinning about 

half as quickly as most black holes weighing 

between about a million and ten million suns,” 

said co-author Christopher Reynolds. “The 

million-dollar question is: why?” The answer 

may lie in how these supermassive black holes 

grow and evolve. This relatively slow spin 

supports the idea that the most massive black 

holes like H1821+643 undergo most of their 

growth by merging with other black holes, or 

by gas being pulled inwards in random 

directions when their large disks are disrupted. 

“The moderate spin for this ultramassive 

object may be a testament to the violent, 

chaotic history of the universe's biggest black 

holes,” said co-author Dr James Matthews. 

Source: University of Cambridge news release

Astrophysics

Cosmic radio pulses probe hidden matter around galaxies

Powerful radio pulses originating deep in the 

cosmos can be used to study hidden pools of 

gas cocooning nearby galaxies, according to a 

new study appearing in the journal Nature 

Astronomy. So-called fast radio bursts, or 

FRBs, are pulses of radio waves that typically 

originate millions to billions of light-years 

away (radio waves are electromagnetic 

radiation like the light we see with our eyes but 

have longer wavelengths and frequencies). 

The first FRB was discovered in 2007, and 

since then, hundreds more have been found. In 

2020, Caltech's STARE2 instrument (Survey 

for Transient Astronomical Radio Emission 2) 

and Canada's CHIME (Canadian Hydrogen 

Intensity Mapping Experiment) detected a 

massive FRB that went off in our own Milky 

Way galaxy. Those earlier results helped 

confirm the theory that the energetic events 

most likely originate from dead, magnetized 

stars called magnetars.

As more and more FRBs roll in, researchers 

are now asking how they can be used to study 

the gas that lies between us and the bursts. In 

particular, they would like to use the FRBs to 

probe halos of diffuse gas that surround 

galaxies. As the radio pulses travel toward 

Earth, the gas enveloping the galaxies is 

expected to slow the waves down and disperse 

the radio frequencies. In the new study, the 

researchers looked at a sample of 474 distant 

FRBs detected by CHIME, which has 

discovered the most FRBs to date, and 

showed that the subset of two dozen FRBs that 

passed through galactic halos were indeed 

slowed down more than non-intersecting 

FRBs. "Our study shows that FRBs can act as 

skewers of all the matter between our radio 

telescopes and the source of the radio waves," 

says lead author Liam Connor, the Tolman 

Postdoctoral Scholar Research Associate in 

Astronomy, who works with assistant 

professor of astronomy and study co-author, 

Vikram Ravi. "We have used fast radio bursts 

to shine a light through the halos of galaxies 

near the Milky Way and measure their hidden 

material," Connor says. The study also reports 

finding more matter around the galaxies than 

expected—specifically, about twice as much 

gas as theoretical models predicted. This new 

FRB method allows astronomers to measure 

the total amount of material in the halos, which 

will help piece together a picture of how 

galaxies grow and evolve over cosmic time.

Source: Caltech news release
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A weird star produced the fastest nova on record

Astronomers are buzzing after observing the 

fastest nova ever recorded. The unusual event 

drew scientists' attention to an even more 

unusual star. As they study it, they may find 

answers to not only the nova's many baffling 

traits, but to larger questions about the 

chemistry of our solar system, the death of 

stars and the evolution of the Universe. The 

paper is published in the Research Notes of the 

American Astronomical Society. The research 

team, led by Sumner Starrfield, Charles 

Woodward and Mark Wagner. Every nova is 

created by a white dwarf — the very dense 

leftover core of a star — and a nearby 

companion star. Over time, the white dwarf 

draws matter from its companion, which falls 

onto the white dwarf. The white dwarf heats 

this material, causing an uncontrolled reaction 

that releases a burst of energy. The explosion 

shoots the matter away at high speeds, which 

we observe as visible light. The bright nova 

usually fades over a couple of weeks or longer. 

On June 12, 2021, the nova V1674 Hercules 

burst so bright that it was visible to the naked 

eye — but in just over one day, it was faint 

once more. Nova events at this level of speed 

are rare, making this nova a precious study 

subject. Every 501 seconds, there's a wobble 

that observers can see in both visible light 

waves and X-rays. A year after its explosion, 

the nova is still showing this wobble, and it 

seems it's been going on for even longer. “The 

most unusual thing is that this oscillation was 

seen before the outburst, but it was also 

evident when the nova was some 10 

magnitudes brighter,” said Wagner. “A 

mystery that people are trying to wrestle with 

is what's driving this periodicity that you 

would see it over that range of brightness in 

the system.”

The team also noticed something strange as 

they monitored the matter ejected by the nova 

explosion — some kind of wind, which may be 

dependent on the positions of the white dwarf 

and its companion star, is shaping the flow of 

material into space surrounding the system. 

“Standard candles are so bright that we can see 

them at great distances across the universe. By 

looking at how the brightness of light changes, 

we can ask questions about how the universe is 

accelerating or about the overall three-

dimensional structure of the universe,” 

Woodward said. “This is one of the interesting 

reasons that we study some of these systems.” 

Additionally, novae can tell us more about how 

stars in binary systems evolve to their death, a 

process that is not well understood. They also 

act as living laboratories where scientists can 

see nuclear physics in action and test 

theoretical concepts.

Source: University of Minnesota Twin Cities 

news release

Astrophysics

Slow spin of early galaxy observed for the first time

One of the most distant known galaxies, 

observed in the very earliest years of the 

Universe, appears to be rotating at less than a 

quarter of the speed of the Milky Way today, 

according to a new study involving University 

of Cambridge researchers. For the study, 

published in The Astrophysical Journal 

Letters, an international team of researchers 

analysed data from a galaxy known as 

MACS1149-JD1 (JD1), obtained from 

observations by the Atacama Large Millim-

eter/submillimeter Array (ALMA), an 

assembly of radio telescopes in Chile. The 

galaxy is so far away that its light comes to us 

from a time when the Universe was only 550 

million years old – 4% of its present age. The 

researchers, led by Tsuyoshi Tokuoka of 

Waseda University, found subtle variations in 

the wavelengths of the light indicating that 

parts of the galaxy were moving away from us 

while other parts were moving towards us. 

From these variations, they concluded that the 

galaxy was disc-shaped and rotating at a speed 

of 50 kilometres a second. By contrast, the 

Milky Way, at the Sun's position, rotates with 

a speed of 220 kilometres per second today. 

From the size of the galaxy and the speed of its 

rotation, the researchers were able to infer its 

mass, which in turn enabled them to confirm 

that it was likely 300 million years old and 

therefore formed about 250 million years after 

the Big Bang.   “This is by far the furthest 

back in time we have been able to detect a 

galaxy's spin,” said co-author Professor 

Richard Ellis from University College 

London (UCL). “These measurements 

support our earlier findings that this galaxy is 

well-established and likely formed about 250 

million years after the Big Bang. On a cosmic 

time scale, we see it rotating not long after stars 

first lit up the Universe.” “Our findings shed 

light on how galaxies evolved in the early 

Universe,” said co-author Dr Nicolas Laporte, 

from Cambridge's Kavli Institute for 

Cosmology. “We see that, 300 million years 

after massive molecular clouds condensed and 

fused into stars, a galactic disk has developed 

and the galaxy has acquired a shape and 

rotation.” From the new observations, the team 

concluded that JD1 was only 3,000 light years 

across (by comparison, the Milky Way is 

100,000 light years across) and that its total 

mass was equivalent to 1-2 billion times the 

mass of the Sun.

Source: University of Cambridge news release
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Study explains why the inside of the solar system does not spin faster

The motion of a tiny number of charged 

particles may solve a longstanding mystery 

about thin gas disks rotating around young 

stars, according to a new study from Caltech, 

published in the Astrophysical Journal. These 

features, called accretion disks, last tens of 

millions of years and are an early phase of 

solar system evolution. They are called 

accretion disks because the gas in these disks 

spirals slowly inward toward the star. 

Scientists realized long ago that when this 

inward spiraling occurs, it should cause the 

radially inner part of the disk to spin faster, 

according to the law of the conservation of 

angular momentum. Over the years, 

researchers have investigated many possible 

explanations for why accretion disk angular 

momentum is not conserved. As Bellan, the 

lead researcher explained, over the years in a 

series of papers and lectures that were focused 

on "first principles"—the fundamental 

behavior of the constituent parts of accretion 

disks—charged particles (i.e., electrons and 

ions) are affected by both gravity and 

magnetic fields, whereas neutral atoms are 

only affected by gravity. This difference, he 

suspected, was key. Ultimately, Bellan and 

Zhang, a co-researcher created a computer 

model of a spinning, super-thin, virtual 

accretion disk. The simulated disk contained 

around 40,000 neutral and about 1,000 

charged particles that could collide with each 

other, and the model also factored in the 

effects of both gravity and a magnetic field. 

The computer simulation showed collisions 

between neutral atoms and a much smaller 

number of charged particles would cause 

positively charged ions, or cations, to spiral 

inward toward the center of the disk, while 

negatively charged particles (electrons) spiral 

outward toward the edge. Neutral particles, 

meanwhile, lose angular momentum and, like 

the positively charged ions, spiral inward to 

the center. A careful analysis of the underlying 

physics at the subatomic level—in particular, 

the interaction between charged particles and 

magnetic f ields—shows that  angular 

momentum is not conserved in the classical 

sense, though something called "canonical 

angular momentum" is indeed conserved. It is 

a small distinction, but makes a huge 

difference on a solar system-wide scale, says 

Bellan, who argues that this subtle accounting 

satisfies the law of conservation of canonical 

angular momentum for the sum of all particles 

in the entire disk; only about one in a billion 

particles needs to be charged to explain the 

observed loss of angular momentum of the 

neutral particles.

Source: Caltech news release.

Earth Science

Study on how the plates of the Earth's crust move

The face of our planet is shaped by forces deep 

within its interior. These push the plates of the 

Earth's crust against each other, causing 

mountains and volcanoes to form along the 

collision zones. But when reconstructing what 

exactly is happening inside the Earth, we are 

limited to indirect observation; for example, 

by conducting pressure experiments on rocks 

from the Earth's mantle or by analysing 

seismic waves triggered by earthquakes. 

Factors that may not seem particularly 

important at first glance can also turn out to 

play a key role, as a new study from the 

Structural Geology and Tectonics group at the 

ETH Department of Earth Sciences, 

p u b l i s h e d  i n  N a t u r e  G e o s c i e n c e 

demonstrates. With their new simulations, the 

researchers are able to show that one crucial 

factor has not been adequately considered in 

previous models, even though it is known to 

have a potential effect: the grain size of the 

mantle rocks. The latest simulations now 

show how great the effect of grain size 

actually is. Grain size is relevant because it 

affects how the rocks deform in the upper 

mantle. If the grain size is in the range of a few 

millimetres, the minerals in the rocks deform 

mainly through the shifting of the minerals' 

crystal lattice along planes. This leads to what 

is known as dislocation creep, considered the 

most  impor tant  mechanism of  rock 

deformation in the Earth's mantle. If, on the 

other hand, the grain size is smaller, another 

mechanism becomes more important: 

diffusion creep. The rocks then deform, not by 

dislocations in the crystal lattice of the 

minerals, but by individual atomic vacancies 

in the crystal lattice migrating through the 

crystal structure. Depending on which 

deformation mechanism prevails, the strength 

of the rocks changes accordingly.

The researchers were able to show that grain 

size reduction, the activation of diffusion 

creep, and the consequent weakening of the 

uppermost mantle significantly lowers the 

boundary forces needed to initiate rifting and 

facilitates continental breakup. The new model 

now resolves a paradox: “The fine- grained, 

ductile shear zones relieve the high stresses to 

the point where earthquakes can no longer 

occur,” Ruh explains. “At the same time, the 

uppermost part of Earth's mantle remains 

strong enough to be consistent with observed 

flexure geometries of descending slabs in 

collision zones.”

Source: ETH Zurich news release
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New insights into the Earth's formation

Although the Earth has long been studied in 

detail, some fundamental questions have still 

to be answered. One of them concerns the 

formation of our planet, about whose 

beginnings researchers are still unclear. An 

international research team led by ETH 

Zurich and the National Centre of Comp-

etence in Research PlanetS is now proposing a 

new answer to this question. The researchers 

have published their study in the journal 

Nature Astronomy. “The prevailing theory in 

astrophysics and cosmochemistry is that the 

Earth formed from chondritic asteroids. These 

are relatively small, simple blocks of rock and 

metal that formed early on in the solar 

system,” explains the study's lead author, 

Paolo Sossi. “Dynamic models with which we 

simulate the formation of planets show that 

the planets in our solar system formed 

progressively. Small grains grew over time 

into kilometre- sized planetesimals by 

accumulating more and more material 

through their gravitational pull,” Sossi 

explains. Similar to chondrites, planetesimals 

are also small bodies of rock and metal. But 

unlike chondrites, they have been heated 

sufficiently to differentiate into a metallic 

core and a rocky mantle. “What is more, 

planetesimals that formed in different areas 

around the young Sun or at different times can 

have very different chemical compositions,” 

Sossi adds. The question now is whether the 

random combination of different planet-

esimals actually result in a composition that 

matched that of Earth. To find out, the team 

ran simulations in which thousands of 

planetesimals collided with one another in the 

early solar system. The models were designed 

in such a way that, over time, celestial bodies 

were reproduced that correspond to the four 

rocky planets Mercury, Venus, Earth and 

Mars. The simulations show that a mixture of 

many different planetesimals could actually 

lead to the Earth's effective composition. 

What's more, Earth's composition is even the 

most statistically likely outcome of these 

simulations.

“Even though we had suspected it, we still 

found this result very remarkable,” Sossi 

recalls. “We now not only have a mechanism 

that better explains the formation of the Earth, 

but we also have a reference to explain the 

formation of the other rocky planets,” the 

researcher says. The mechanism could be 

used, for example, to predict how Mercury's 

composition differs from that of the other 

rocky planets. Or how rocky exoplanets of 

other stars might be composed.

“Our study shows how important it is to 

consider both the dynamics and the chemistry 

when trying to understand planetary 

formation,” Sossi notes. 

Source: ETH Zurich news release

Earth Science

Researchers try to solve a continental question

The Earth is covered by two kinds of crust — 

continental and oceanic. The thinner oceanic 

crust is normally a little more than four miles 

thick, while the thicker continental crust is 

often as much as 25 miles thick. Continental 

crust is also much less dense than its oceanic 

counterpart. The notion of a water world for “

the early Earth has become quite popular these 

days, and at the same time, there is also 

growing evidence for the massive amount of 

early continental crust,” said Jun Korenaga, a 

professor of earth & planetary sciences in 

Yale's Faculty of Arts and Sciences. 

“However, a water world and a large volume 

of continents don't really make sense together, 

if continental thickness is controlled as Hess 

speculated. Continents can always be 

thickened to reach the sea level, and a water 

world is not possible.”

The new study in the journal Geology, 

authored by Korenaga and a former Yale 

undergraduate student, Vuong Mai, offers an 

explanation. According to their analysis, the 

strength of continental crust, rather than sea 

level, was the prevailing regulator of crust 

thickness for the ancient Earth. Mai, the 

study's first author, created a model to analyze 

the strength of continental crust and test its 

stability against gravitational forces. She 

found that during the Archean eon, Earth's 

continental crust was hotter and weaker — 

and was not strong enough to reach the 

thickness it attained millions of years later. 

“When we first began this project, we 

analyzed results from rock mechanics studies 

to characterize the strength of Earth's 

continental crust,” said Mai. “While we have 

enough data to understand the strength of the 

continental crust today, extrapolating what we 

know of early-Earth conditions to characterize 

the Archean continental crust strength is a 

difficult problem. The plausibility of a water “

world hinges on the crustal strength. A weak 

crust won't be able to support itself and 

accumulate above sea level, which provides a 

mechanism for a water world, whereas a strong 

crust will inevitably form continents and thus a 

water world would not be possible.” Mai and 

Korenaga said that in addition to solving a 

geological paradox, the findings are significant 

because they will help scientists understand 

the landscape of the early Earth, which played 

a critical role in the origin of life.

Source: Yale University news release. 
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Martian meteorite upsets planet formation theory

A new study of an old meteorite contradicts 

current thinking about how rocky planets like 

the Earth and Mars acquire volatile elements 

such as hydrogen, carbon, oxygen, nitrogen 

and noble gases as they form. The work is 

published in the journal Science. A basic 

assumption about planet formation is that 

planets first collect these volatiles from the 

nebula around a young star, said Sandrine 

Péron, a lead researcher. Scientists expect that 

the volatile elements in the interior of the 

planet should reflect the composition of the 

solar nebula, or a mixture of solar and 

meteoritic volatiles, while the volatiles in the 

atmosphere would come mostly from 

meteorites. These two sources — solar vs. 

meteoritic — can be distinguished by the 

ratios of isotopes of noble gases, in particular 

krypton. Mars is of special interest because it 

formed relatively quickly — solidifying in 

about 4 million years after the birth of the solar 

system, while the Earth took 50 to 100 million 

years to form. “We can reconstruct the history 

of volatile delivery in the first few million 

years of the solar system,” Péron said. Some 

meteorites that fall to Earth come from Mars. 

Most come from surface rocks that have been 

exposed to Mars' atmosphere. 

By making extremely careful measurements 

of minute quantities of krypton isotopes in 

samples of the meteorite using a new method 

set up at the UC Davis Noble Gas Laboratory, 

the researchers could deduce the origin of 

elements in the rock. “Because of their low 

abundance, krypton isotopes are challenging 

to measure,” Péron said. Surprisingly, the 

krypton isotopes in the meteorite correspond 

to those originating from meteorites, not the 

solar nebula. That means that meteorites were 

delivering volatile elements to the forming 

planet much earlier than previously thought, 

and in the presence of the nebula, reversing 

conventional thinking. “The Martian interior 

composition for krypton is nearly purely 

chondritic, but the atmosphere is solar,” Péron 

said.  The results show that the planet must 

have acquired atmosphere from the solar 

nebula after the magma ocean cooled, to 

prevent substantial mixing between interior 

meteoritic gases and atmospheric solar gases. 

The new results suggest that Mars' growth was 

completed before the sun's radiation dissipated 

the solar nebula. But the irradiation should 

also have blown off the nebular atmosphere on 

Mars, suggesting that atmospheric krypton 

must have somehow been preserved, possibly 

trapped underground or in polar ice caps.

Source: University of North Carolina news 

release

Computer Science

P-computers (probabilistic computers) that operate at room 
temperature

The rise of artificial intelligence (AI) and 

machine learning (ML) has created a crisis in 

computing and a significant need for more 

hardware that is both energy-efficient and 

scalable. A key step in both AI and ML is 

making decisions based on incomplete data, 

the best approach for which is to output a 

probability for each possible answer. Current 

classical computers are not able to do that in an 

energy-efficient way, a limitation that has led 

to a search for novel approaches to computing. 

Kerem Camsari, an assistant professor of 

electrical and computer engineering (ECE) at 

UC Santa Barbara, believes that probabilistic 

computers (p-computers) are the solution. P-

computers are powered by probabilistic bits 

(p-bits), which interact with other p-bits in the 

same system. Unlike the bits in classical 

computers, which are in a 0 or a 1 state, or 

qubits, which can be in more than one state at a 

time, p-bits fluctuate between positions and 

operate at room temperature. In an article 

published in Nature Electronics, Camsari and 

his collaborators discuss their project that 

demonstrated the promise of p-computers. 

“We showed that inherently probabilistic 

computers, built out of p-bits, can outperform 

state-of-the-art software that has been in 

development for decades,” said Camsari. 

Camsari's group developed a unique sparse 

Ising machine (sIm), a novel computing 

device used to solve optimization problems 

and minimize energy consumption. Camsari 

describes the sIm as a collection of proba-

bilistic bits which can be thought of as people. 

And each person has only a small set of trusted 

friends, which are the “sparse” connections in 

the machine.

The team's prototyped architecture included a 

field-programmable gate array (FPGA), a 

powerful piece of hardware that provides 

much more flexibility than application-

specific integrated circuits. The researchers 

showed that their sparse architecture in 

FPGAs was up to six orders of magnitude 

faster and had increased sampling speed five to 

eighteen times faster than those achieved by 

optimized algorithms used on classical 

computers. In addition, they reported that their 

sIm achieves massive parallelism where the 

flips per second — the key figure that measures 

how quickly a p-computer can make an 

intelligent decision — scales linearly with the 

number of p-bits.  Their work also showed an 

ability to scale p-computers up to five thousand 

p-bits, which Camsari sees as extremely 

promising, while noting that their ideas are just 

one piece of the p-computer puzzle.

Source: UC Santa Barbara news release
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Scientists use GPUs to discover human brain connectivity

A new GPU-based machine learning 

algorithm developed by researchers at the 

Indian Institute of Science (IISc) can help 

scientists better understand and predict 

connectivity between different regions of the 

brain. The algorithm, called Regularized, 

Accelerated, Linear Fascicle Evaluation, or 

ReAl-LiFE, can rapidly analyse the enormous 

amounts of data generated from diffusion 

Magnetic Resonance Imaging (dMRI) scans 

of the human brain. Using ReAL-LiFE, the 

team was able to evaluate dMRI data over 150 

times faster than existing state-of-the-art 

algorithms. “Tasks that previously took hours 

to days can be completed within seconds to 

minutes,” says Devarajan Sridharan, the 

corresponding author of the study published 

in the journal Nature Computational Science.

Millions of neuronal connections are essential 

for computations that the brain performs. 

“Understanding brain connectivity is critical 

for uncovering brain-behaviour relationships 

at scale,” says Varsha Sreenivasan, first author 

of the study. The cables (axons) that connect 

different areas of the brain are its information 

highways. Because bundles of axons are 

shaped like tubes, water molecules move 

through them, along their length, in a directed 

manner. dMRI allows scientists to track this 

movement, in order to create a comprehensive 

map of the network of fibres across the brain, 

called a connectome. To identify these 

networks accurately, conv-entional algo-

rithms closely match the predicted dMRI 

signal from the inferred connectome with the 

observed dMRI signal. Scientists had 

previously developed an algorithm called 

LiFE (Linear Fascicle Evaluation) to carry 

out this optimisation, but one of its challenges 

was that it worked on traditional Central 

Processing Units (CPUs), which made the 

computation time-consuming.

In the new study, Sridharan's team tweaked 

their algorithm to cut down the computational 

effort involved in several ways, including 

removing redundant connections, thereby 

improving upon LiFE's performance signi-

ficantly. To speed up the algorithm further, the 

team also redesigned it to work on specialised 

electronic chips – the kind found in high-end 

gaming computers – called Graphics 

Processing Units (GPUs), which helped them 

analyse data at speeds 100-150 times faster 

than previous approaches. This improved 

algorithm, ReAl-LiFE, was also able to 

predict how a human test subject would 

behave or carry out a specific task.  Such 

analysis can have medical applications too. 

“Data processing on large scales is becoming 

increasingly necessary for big-data neuro-

science applications, especially for under-

standing healthy brain function and brain 

pathology,” says Sreenivasan.

Source: IISc news release

Computer Science

New software to revolutionise computer use for millions

A new software could revolutionise the way 

that millions of people use computers by 

allowing those with mobility issues to easily 

interact with their PCs without the need to buy 

adapted computers and use pointer devices. It 

has already been endorsed by charities 

including the International Alliance of 

ALS/MND Associations, which supports 

people with Motor Neurone Disease (MND) 

around the world and is making a positive 

impact on people's daily lives. Called 'UCL 

MotionInput Version 3', the software removes 

the need for a keyboard or mouse, allowing 

users to interact with their computer by 

moving their hands, fingers, head, eyes, nose, 

eyebrows, mouth or full body in front of the 

webcam. They can also simultaneously give 

spoken commands and dictate text, for 

example to fill in a website form, captured by 

their computer microphone.

Professor Dean Mohamedally (UCL Com-

puter Science), the lead researcher who tasked 

the team of 54 students with developing the 

software, said: “We initially worked on the 

software in response to the Covid-19 

pandemic as a means of supporting NHS 

frontline staff. We wanted a way to help 

prevent the spread of viruses and other bugs by 

enabling medical staff to use communal 

computers without touching the keyboard or 

mouse, but the applications are much further 

reaching than that.” “It is unique in that it can 

be used on the majority of Windows PCs and 

doesn't require any specific equipment other 

than the webcam and microphone, which most 

laptops already have, meaning there are very 

few barriers to access. People don't need 

pointers, or a mouse, to move a cursor. They 

can simply raise an eyebrow or open their 

mouth to click and use their eyes to direct the 

cursor. “I'm incredibly proud of what the 

students have achieved with colleagues in 

industry and the real-life, positive impact this 

is already having on people with mobility 

issues and those working in high-risk 

environments.” The software uses and 

combines the latest open-source machine 

learning, natural language processing and 

computer vision software from globally 

recognised tech firms like Intel and Google, in 

a way that hasn't been done before. As well as 

its clinical uses and for those with mobility 

issues, the software can also be used for 

teaching and present ing in  schools , 

universities and businesses, and by people 

playing Windows computer games.

Source: UCL news release
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Ultra-fast photonic computing processor to enhance computing density 

New research uses multiple polarisation 

channels to carry out parallel processing – 

enhancing computing density by several 

orders over conventional electronic chips. In a 

paper published in the journal Science 

Advances, researchers at the University of 

Oxford have developed a method using the 

polarisation of light to maximise information 

storage density and computing performance 

using nanowires. Light has an exploitable 

property – different wavelengths of light do 

not interact with each other – a characteristic 

used by fibreoptics to carry parallel streams of 

data. Similarly, different polarisations of light 

do not interact with each other either. Each 

polarisation can be used as an independent 

information channel ,  enabling more 

information to be stored in multiple channels, 

hugely enhancing information density.

First author June Sang Lee, Department of 

Materials, University of Oxford said: 'We all 

know that the advantage of photonics over 

electronics is that light is faster and more 

functional over large bandwidths. So, our aim 

was to fully harness such advantages of 

photonics combining with tunable material to 

realise faster and denser information 

processing.' In collaboration with Professor C 

David Wright, University of Exeter, the 

research team developed a HAD (hybridized-

active-dielectric) nanowire, using a hybrid 

glassy material which shows switchable 

material properties upon the illumination of 

optical pulses. Each nanowire shows selective 

responses to a specific polarisation direction, 

so information can be simultaneously 

processed using multiple polarisations in 

different directions. Using this concept, 

researchers have developed the first photonic 

computing processor to utilise polarisations of 

light. Photonic computing is carried out 

through multiple polarisation channels, 

leading to an enhancement in computing 

density by several orders compared to that of 

conventional electronic chips. The computing 

speeds are faster because these nanowires are 

modulated by nanosecond optical pulses. 

Since the invention of the first integrated 

circuit in 1958, packing more transistors into a 

given size of an electronic chip has been the 

go-to means of maximising computing density 

– the so-called 'Moore's Law'.  Professor 

Bhaskaran, who led the work, said: 'This is just 

the beginning of what we would like to see in 

future, which is the exploitation of all degrees 

of freedoms that light offers, including 

polarisation to dramatically parallelise 

information processing. Definitely early-stage 

work, but super exciting ideas that combine 

electronics,  non-linear materials and 

computing. Lots of exciting prospects to work 

on which is always a great place to be in!'

Engineering Science

Root Zone Heating system and Vermi-Bed technology to grow plants at 
high altitudes

A team of scientists and researchers from the 

Indian Institute of Technology (IIT), Kanpur, 

has developed a solar energy-based Root Zone 

Heating system and Vermi-Bed method for 

plants in high altitude areas. The novel 

technology has been developed keeping in 

view the scarcity of fresh vegetables or 

agricultural produce and the lack of effective 

organic waste management in high altitude 

areas like the Leh-Ladakh region. A team 

comprising M.Tech student Anshul Rawat, 

and Prof. Mukesh Sharma, and Prof. Anubha 

Goel from the Department of Civil Engin-

eering has been granted patent for this 

technology. At the root of this development 

was the scarcity of fresh vegetables faced by 

our defence forces deployed in high altitude 

areas like the Leh-Ladakh region, especially 

during winters because of the extreme 

climatic conditions which make agriculture 

difficult. Another major challenge faced in 

high alt i tude areas is  organic waste 

management.  Prof. Abhay Karandikar, 

Director, IIT Kanpur said, “The high-altitude 

areas pose some crucial problems when it 

comes to availability of fresh produce and 

organic waste management, especially for our 

defence forces that require a good amount of 

fresh produce in their daily diet. 

The basic premise of the technology is a 

greenhouse (polyhouse) plantation of 

vegetables and a provision of the heating root 

zone of the plants. The root zone heating is 

scientifically studied and modelled by laying 

a network of GI (Galvanised Iron) pipes 

below the ground carrying solar-heated water 

and by integrating aluminium sheet fins with 

the buried GI pipes, to enhance the heat 

transfer. A significant temperature increase 

(7oC to 18oC) in soil was achieved during the 

trial, depending upon the temperature of hot 

water being flown inside the GI pipes. This 

raised temperature helped plants grow in a 

faster and healthier way than the plants grown 

outside at relatively low temperatures. Such a 

system in high altitude areas can better the 

cropping cycle to produce fresh vegetables 

even in winter conditions. This technology was 

field-tested that provided efficient solution 

producing good quality of vegetables in a 

protected environment and results were 

projected for high altitude areas where the 

temperature goes to - 150C and below. To 

resolve the issue of waste management, on-site 

treatment of organic waste by vermi-comp-

osting was also carried out inside the 

polyhouse in a pit, wherein additional heat was 

provided to the vermi-bed by running hot water 

through buried rubber pipes. Hence, this 

technology developed a symbiotic system that 

not only enhances the fresh food supply in high 

altitude areas during winters but also provides 

solutions for producing nearly zero waste.

Source: IIT Kanpur news release
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Nano Science

Nanoparticles control light like road signs direct traffic
Physicists at The Australian National Univ-

ersity (ANU) have developed tiny translucent  

slides capable of producing two very different 

images depending on the direction in which 

light travels through them. The ability to 

produce two distinctly different images is 

possible thanks to the ANU scientists' ability 

to control the direction in which light can and 

can't travel at the nanoscale. The development 

could pave the way for new light-based 

devices that could lead to faster, cheaper and 

more reliable Internet. It could also serve as 

the foundation for many of the technologies of 

tomorrow. Developed in collaboration with 

colleagues from China, Germany and 

Singapore,  the new technology uses 

nanoparticles, so small that about 12,000 of 

them can fit within a cross-section of a human 

hair. These tiny particles are arranged into 

unique patterns on the slides.  The research is 

published in Nature Photonics. "The particles 

control the flow of light like road signs control 

traffic on a busy road by manipulating the 

direction in which light can, or can't, travel," 

project leader Dr Sergey Kruk said.   "Some 

particles allow light to flow from left to right 

only, others from right to left or the pathway 

might be blocked in either direction."  Dr Lei 

Wang, from Southeast University in China 

said: "While the purpose of these images is 

mainly artistic, they demonstrate the potential 

for this new technology.   According to Dr 

Kruk, the ability to control the flow of light at 

the nanoscale ensures light "goes where it's 

supposed to go and doesn't go where it's not 

supposed to". "By ensuring light flows 

exactly where it needs to flow, we would 

resolve many issues with current techn-

ologies." 

"Optical isolators are indispensable in many 

high-end light-based technologies such as 

powerful lasers and ultra-fast optical 

communication networks, but they are quite 

large in size and are also expensive, which 

prohibits a wider deployment of these 

components," Dr Kruk said. "By contrast, our 

devices are created using nanofabrication 

technology. This allows us to drastically 

reduce the size of a component to less than one 

thousandth of a millimetre and reduce 

production costs to just a fraction of an 

Australian dollar. "A wide deployment of tiny 

components that can control the flow of light 

could potentially bring technological and 

social changes similar to transformations 

brought about in the past by the development 

of tiny components that control the flow of 

electricity, which are known as diodes and 

transistors," he said. 

Source: Australian National University news 

release

Nano Science

Nanoparticle sensor can distinguish between viral and bacterial 
pneumonia

Many different types of bacteria and viruses 

can cause pneumonia, but there is no easy way 

to determine which microbe is causing a 

particular patient's illness. This uncertainty 

makes it harder for doctors to choose effective 

treatments because the antibiotics commonly 

used to treat bacterial pneumonia won't help 

patients with viral pneumonia. In addition, 

limiting the use of antibiotics is an important 

step toward curbing antibiotic resistance. MIT 

researchers have now designed a sensor that 

can distinguish between viral and bacterial 

pneumonia infections, which they hope will 

help doctors to choose the appropriate 

treatment. “The challenge is that there are a lot 

of different pathogens that can lead to 

different kinds of pneumonia, and even with 

the most extensive and advanced testing, the 

specific pathogen causing someone's disease 

can't be identified in about half of patients. 

And if you treat a viral pneumonia with 

antibiotics, then you could be contributing to 

antibiotic resistance, which is a big problem, 

and the patient won't get better,” says Sangeeta 

Bhatia, the John and Dorothy Wilson 

Professor of Health Sciences and Technology 

and of Electrical Engineering and Computer 

Science at MIT and a member of MIT's Koch 

Institute for Integrative Cancer Research and 

Institute for Medical Engineering and 

Science.

In a study of mice, the researchers showed that 

their sensors could accurately distinguish 

bacterial and viral pneumonia within two 

hours, using a simple urine test to read the 

results. Bhatia is the senior author of the study, 

which appears in the journal Proceedings of 

the National Academy of Sciences. In 

designing their sensor, the research team 

decided to focus on measuring the host's 

response to infection, rather than trying to 

detect the pathogen itself. Viral and bacterial 

infections provoke distinctive types of 

immune responses, which include the 

activation of enzymes called proteases, which 

break down proteins. The MIT team found that 

the pattern of activity of those enzymes can 

serve as a signature of bacterial or viral 

infection. The researchers tested their sensors 

in five different mouse models of pneumonia, 

caused by infections of Streptococcus 

pneumoniae,  Klebsiel la pneumoniae, 

Haemophilus influenzae, influenza virus, and 

pneumonia virus of mice. After reading out the 

results from the urine tests, the researchers 

used machine learning to analyze the data. 

Using this approach, they were able to train 

algorithms that could differentiate between 

pneumonia versus healthy controls, and also 

distinguish whether an infection was viral or 

bacterial, based on those 20 sensors.

Source: MIT news release
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Photonic Science

Boosting light power revolutionizes communications and autopilot
EPFL scientists have built a compact 

waveguide amplifier by successfully 

incorporating rare-earth ions into integrated 

photonic circuits. The device produces record 

output power compared to commercial fiber 

amplifiers, a first in the development of 

integrated photonics over the last decades. 

Erbium-doped fiber amplifiers (EDFAs) are 

devices that can provide gain to the optical 

signal power in optical fibers, often used in 

long-distance communication fiber optic 

cables and fiber-based lasers. Now, resea-

rchers at EPFL, led by Professor Tobias J. 

Kippenberg, have built an EDWA based on 

silicon nitride (Si N ) photonic integrated 3 4

circuits of a length up to half meter on a 

millimeter-scale footprint, generating a record 

output power of more than 145 mW and 

providing a small-signal net gain above 30 dB, 

which translates to over 1000-fold ampli-

fication in the telecommunication band in 

continuous operation. This performance 

matches the commercial, high-end EDFAs, as 

well as state-of-the-art heterogeneously 

integrated III-V semiconductor amplifiers in 

silicon photonics. The researchers reported 

the development in the journal Science “We 

overcame the longstanding challenge by 

applying ion implantation – a wafer-scale 

process that benefits from very low 

cooperative upconversion even at a very high 

ion concentration – to the ultralow-loss 

silicon nitrideintegrated photonic circuits,” 

says Dr Yang Liu, a researcher in Kippen-

berg's lab, and the study's lead scientist. “This 

approach allows us to achieve low loss, high 

erbium concentration, and a large mode-ion 

overlap factor in compact waveguides with 

meter-scale lengths, which have previously 

remained unsolved for decades,” says Zheru 

Qiu, a PhD student and co-author of the study. 

“Operating with high output power and high 

gain is not a mere academic achievement; in 

fact, it is crucial to the practical operation of 

any amplifier, as it implies that any input 

signals can reach the power levels that are 

sufficient for long-distance high-speed data 

transmission and shot-noise limited detection; 

it also signals that high-pulse-energy femto-

second-lasers on a chip can finally become 

possible using this approach,” says Kippen-

berg.

The breakthrough signals a renaissance of 

rare-earth ions as viable gain media in 

integrated photonics, as applications of 

EDWAs are virtually unlimited, from optical 

communications and LiDAR for autonomous 

driving, to quantum sensing and memories for 

large quantum networks. It is expected to 

trigger follow-up studies that cover even more 

rare-earth ions, offering optical gain from the 

visible up to the mid-infrared part of the 

spectrum and even higher output power.

Source: EPFL news release 

Physics

Experimental framework in fluid dynamics can help in 
landslides/earthquakes warning

Scientists have developed a novel experi-

mental framework in fluid dynamics to 

describe deformation in disordered soft solids 

formed by mixing solid grains at significant 

proportions in a simple liquid which can help 

in developing early warning systems to 

minimize damage due to catastrophic events 

like landslides/earthquakes. Granular systems 

exist all around us - in material processing 

industries that deal with dry grains and slurries 

flowing through pipelines over large distances 

and in catastrophic natural phenomena like 

earthquakes and landslides. These systems are 

comprised of grains that are essentially similar 

to grains of rice. Rice grains can be packed 

better into a container by shaking the 

container. The forces coming from shaking 

make the grains gradually more compact until 

it reaches a critical degree of compaction. 

Interestingly, such critical compaction 

encodes the information about the interactions 

between the grains coming from inter-particle 

friction, the shape of the particles, sticky-ness, 

and so on.

Although it is well known from previous 

studies that the complex flow behaviour in 

dense suspensions is determined by the inter-

particle interactions, a quantitative correl-

ation between the flow behaviour and the 

inter-particle interactions remains missing.

A group of researchers from Raman Research 

Institute, an autonomous institute of the 

Department of Science and Technology has 

proposed a novel experimental framework, 

combining the concept of fluid dynamics and 

how grains become gradually immobile at 

high enough compaction (called the jamming 

transition), to describe the deformation and 

failure in disordered soft solids formed by 

dispersing granular particles in simple fluids. 

They have established a quantitative correl-

ation between the flow behaviour and the 

inter-particle interactions and validated it over 

a wide parameter range. The researchers have 

used the concept motivated by the compaction 

of rice grains to understand dense suspensions 

and have further confirmed the idea by tuning 

the inter-particle interactions using surfactants 

(which are essentially soap molecules). Using 

a combination of experi-mental techniques 

like shear-rheology which essentially 

measures the force-deformation response of 

materials, particle settling to determine the 

degree of compaction, and boundary imaging 

to observe the nature of flow in the system, 

they establish such a correlation in a 

quantitative manner in a paper recently 

published in the Communications Physics 

Journal of Nature publishing group.

Source: PIB
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Quantum Science

 'Quantum flute' that can make particles of light move together
University of Chicago physicists have 

invented a “quantum flute” that, like the Pied 

Piper, can coerce particles of light to move 

together in a way that's never been seen 

before. Described in two studies published in 

the journals Physical Review Letters and 

Nature Physics  the breakthrough could point ,
the way towards realizing quantum memories 

or new forms of error correction in quantum 

computers, and observing quantum pheno-

mena that cannot be seen in nature. Assoc. 

Prof. David Schuster's lab works on quantum 

bits which tap the strange properties of 

particles at the atomic and sub-atomic level to 

do things that are otherwise impossible. In this 

experiment, they were working with particles 

of light, known as photons, in the microwave 

spectrum. The system they devised consists of 

a long cavity made in a single block of metal, 

designed to trap photons at microwave 

frequencies. The cavity is made by drilling 

offset holes—like holes in a flute. “Just like in 

the musical instrument,” Schuster said, “you 

can send one or several wavelengths of 

photons across the whole thing, and each 

wavelength creates a 'note' that can be used to 

encode quantum information.” The resear-

chers can then control the interactions of the 

“notes” using a master quantum bit, a 

superconducting electrical circuit.

In nature, photons hardly ever interact—they 

simply pass through each other. With 

painstaking preparation, scientists can 

sometimes prompt two photons to react to 

each other's presence.

“Here we do something even weirder,” 

Schuster said. “At first the photons don't 

interact at all, but when the total energy in the 

system reaches a tipping point, all of a sudden, 

they're all talking to each other.” To have so 

many photons “talking” to one another in a lab 

experiment is extremely strange, akin to 

seeing a cat walking on hind legs. “Normally, 

most particle interactions are one-on-

one—two particles bouncing or attracting 

each other,” Schuster said. “If you add a third, 

they're usually still interacting sequentially 

with one or the other. But this system has them 

all interacting at the same time.” The 

researchers are also excited about the behavior 

itself. No one has observed anything like these 

interactions in nature, so the researchers also 

hope the discovery can be useful for 

simulating complex physical phenomena that 

can't even be seen here on Earth, including 

perhaps even some of the physics of black 

holes.

Source: University of Chicago news release
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Robotic Science

Tiny robots to bring health care closer to precisely targeted drug 
delivery

Stanford University mechanical engineer 

Renee Zhao is working on many millirobot 

designs at once – including a magnetic 

crawling robot, which was recently seen 

worming its way through a stomach on the 

cover of Science Advances. Powered by 

magnetic fields – which allow for continuous 

motion and can be instantly applied to 

generate torque and change the way the robots 

move – her robots can self-select different 

locomotive states and overcome obstacles in 

the body. Just by shifting the strength and 

orientation of the magnetic field, Zhao's team 

can send the robot sailing across the body at 

distances in a single leap that are 10 times the 

robot's length. A key aspect of her research, 

the magnetic actuation also provides 

untethered control for non-invasive operation 

and separates the control unit from the device 

to allow for miniaturization. Zhao said their 

most recent robot, featured in the journal 

Nature Communications, is “the most robust 

and multifunctional untethered robot we have 

ever developed.”

This new “spinning-enabled wireless 

amphibious origami millirobot” is as 

multifunctional as its name implies. It's an 

elegantly conceived single unit that's able to 

speedily travel over an organ's slick, uneven 

surfaces and swim through body fluids, 

propelling itself wirelessly while transporting 

liquid medicines. Unlike pills swallowed or 

liquids injected, this robot withholds 

medicine until “it reaches the target, and then 

releases a high-concentration drug,” said 

Zhao. What's groundbreaking about this 

particular amphibious robot, according to 

Zhao, is that it goes beyond the designs of 

most origami-based robots, which only utilize 

origami's foldability to control how a robot 

morphs and moves. On top of looking at how 

folding could enable the robot to perform 

certain actions Zhao's team also considered 

how the dimensions of each fold's exact shape 

influenced the robot's rigid motion when it 

was not folded. As a result, the robot's 

unfolded form inherently lends itself to 

propulsion through the environment. Another 

unique aspect of the design of the robot is the 

combination of certain geometrical features. A 

longitudinal hole into the robot's center and 

lateral slits angled up the sides reduced water 

resistance and helped the robot swim better. 

“This design induces a negative pressure in the 

robot for fast swimming and meanwhile 

provides suction for cargo pickup and 

transportation,” Zhao said. “We take full 

advantage of the geometric features of this 

small robot and explore that single structure 

for different applications and for different 

functions.”

Source: Stanford University news release



39 The Scitech Journal Volume 09 Issue 08 August  2022

The Scitech Journal, monthly in print and digital format is  compilations of current 
developments in the fields of science and technology that impact our understanding 
of the ever changing world.

The publication started in 2001 titled as “Advanced Biotech” was renamed in 2014 as 
the present one “The Scitech Journal” with a view to cover the wide-ranging area of 
science and technology. The mission is to spread awareness about latest scientific 
discoveries and technological advancements and innovations among the students 
and public. The news journal aims to enhance the knowledge of the readers with the 
current developments in various disciplines of science and technology. In the 
present situation the impact of science and technology is experienced in all walks of 
life such as health care, food, agriculture, environment, habitat, communication, 
transportation, manufacturing, energy, education, research, administration, 
management, accounting, finance, economics, justice, policing, defence 
entertainment, history, arts, culture, social media etc. The knowledge about scientific 
advancements would be a helping factor in analyzing the happenings around, to 
gain a better understanding about the life and the universe.
 
The publication would be use full to students, teachers and public as the latest 
research and discoveries already published in highly reputed peer reviewed journals 
are presented in simple language and format. The readers may considerably save 
their time as our editorial team is collecting the information through browsing 
thousands of web pages every month. This news journal would be apt for any 
institutional library.
 
The annual subscription, 12 issues - INR 1200 (Jan-Dec) 

Payment by NEFT, in favour of Samanthi Publications Pvt Ltd. Current Account 
014010200021863
Axis Bank. T. Nagar, Chennai 600017 IFS Code: UTIB0000014
For enquiries/pro-forma invoice or assistance Phone/SMS: +91 9444385694, 
Email: info@thescitech.com

www.thescitech.org

TheScitech.Org



40 The Scitech Journal Volume 09 Issue 08 August 2022


	01 cover.pdf

