
DBT-THSTI files patent for SARS-COV2 spike domain immunogenic peptide- based 

vaccine candidates 

 
At DBT’s Translational Health Science and Technology Institute (THSTI), Faridabad, a team 

of researchers led by Dr. Sweety Samal and Dr. Shubbir Ahmed worked under the 

supervision of Prof. Gagandeep Kang. The team has identified and synthesized synthetic 

peptides. These peptides target neutralizing B-cell or T-cell epitopes for developing 

antibodies against SARS-CoV2. This elicits a desirable immune response that could block 

viral invasion. The preliminary non-clinical studies in mice are promising. They have further 

developed a multiepitope-based vaccine candidate by stitching the desired peptides to 

produce the protein. This approach is unique as it generates potential neutralizing antibodies, 

while also reducing antibody-dependent enhancement or pulmonary immune pathology, a 

hallmark of SARS-CoV2 infection. 

 

The COVID-19 pandemic caused by the new coronavirus has resulted in 11,739,167 cases 

and 540,660 deaths globally, causing panic and significant economic damage across the 

world. Researchers all around the world are racing to develop a vaccine and antiviral drugs. 

Currently, most SARS-CoV2 vaccines under development focus on inactivated SARS-CoV2 

or its full-length spike (S) protein. However, based on the learning and experience of SARS, 

there are concerns about the induction of harmful immune responses or inflammatory 

reactions against non-neutralizing epitopes. 

 
 

 

 

 

 

 

Related Links  

1.http://dbtindia.gov.in/sites/default/files/THSTI%20files%20patent%20for%20SARS- 

COV2%20spike%20domain%20immunogenic%20peptide- based%20vaccine%20candidates.pdf 

2. https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02B_20July2020.pdf 

http://dbtindia.gov.in/sites/default/files/THSTI%20files%20patent%20for%20SARS-COV2%20spike%20domain%20immunogenic%20peptide-based%20vaccine%20candidates.pdf
http://dbtindia.gov.in/sites/default/files/THSTI%20files%20patent%20for%20SARS-COV2%20spike%20domain%20immunogenic%20peptide-based%20vaccine%20candidates.pdf
http://dbtindia.gov.in/sites/default/files/THSTI%20files%20patent%20for%20SARS-COV2%20spike%20domain%20immunogenic%20peptide-based%20vaccine%20candidates.pdf
https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02B_20July2020.pdf


Study by DBT-InStem researchers offers newer insights into ASD/IDs 

 
 

Autism Spectrum Disorders and Intellectual Disabilities (ASD/IDs) represent a major and 

growing public health challenge. Bengaluru-based Centre for Neurodevelopmental 

Synaptopathies (CNS) studies the pathophysiology of ASD/IDs. The Centre is supported by 

the Department of Biotechnology (DBT). It is a partnership between inSem and NCBS in 

Bangalore and the University of Edinburgh, UK. 

 
A major effort at the CNS has been on accelerating the discovery of effective therapeutics for 

these debilitating brain disorders. Gene editing technologies offer an unprecedented 

opportunity for the creation of in vitro human based systems that model aspects of ASDs. 

Hence, CNS has established human induced pluripotent stem cell (iPSC)-based in vitro 

assays for discovering cellular mechanisms underlying ASDs. 

 
A recent work led by Professors Sumantra Chattarji, David Wiyllie and Sidharthan Chandran 

in the CNS Programme has provided new insights into neural defects caused by Fragile X 

Syndrome (FXS) – the leading genetic cause of ASD/IDs. FXS is estimated to affect 1 in 

5,000 men and 1 in 4,000-6,000 women worldwide. Rates of FXS have been calculated to be 

similar in India. 

 
The work also throws light on the aberrant electrical activity patterns in human cortical 

neurons caused by FXS (see figure). Further, it identifies specific molecular mechanisms 

underlying these abnormalities, which can be reversed using pharmacological manipulations. 

Together, these observations offer new potential therapeutic targets that can be assessed in 

pre-clinical platforms and eventually lead to more efficient translation to the clinic. 

 



 
The research findings of this work was recently published in `The Molecular Autism’ Journal 

titled as ‘Cortical neurons derived from human pluripotent stem cells lacking FMRP display 

altered spontaneous firing patterns.’ 

 

 
The paper was authored by Das Sharma S., Pal R., Reddy B.K., Selvaraj B.T, Raj N., Samaga 

K.K., Srinivasan D.J., Ornelas L., Sareen D., Livesey M.R., Bassell G.J., Svendsen C.N., 

Kind P.C., Chandran S., Chattarji S. and Wyllie D.J.A. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Related Links 
1. Centre for Neurodevelopmental Synaptopathies (CNS):  

https://www.instem.res.in/bddm/cns 

2. https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01S_16July2020.pdf 

Research paper:  https://molecularautism.biomedcentral.com/articles/10.1186/s13229-

020- 00351-4 

 

 

https://www.instem.res.in/bddm/cns
https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01S_16July2020.pdf
https://molecularautism.biomedcentral.com/articles/10.1186/s13229-020-00351-4
https://molecularautism.biomedcentral.com/articles/10.1186/s13229-020-00351-4
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Orai3: Oncochannel with therapeutic potential for several cancers 

Current review by scientists at DBT’s Regional Centre for Biotechnology (RCB), Faridabad 

retrospect the evidences supporting Orai3 as an oncochannel. Authors have discussed the 

potential of therapeutically targeting Orai3 for better management and treatment of certain 

specific cancer subtypes. Most importantly, key outstanding questions have been highlighted in 

the field that demand urgent attention and further studies. 

 

 

 

 

 

 

 

 

 

 

Orai channels are responsible for Ca
2+

 influx across the plasma membrane in response to 

decrease in Endoplasmic Reticulum (ER) Ca
2+

 stores. STIM1/STIM2 proteins sense the 

reduction in ER Ca
2+

 levels and activate Orai channels for restoring ER Ca
2+

 as well as for 

driving the other cellular functions. Although Orai1 is the ubiquitous SOCE channel protein, 

Orai2 and Orai3 mediate SOCE in certain specific tissues. Further, mammalian specific 

homolog Orai3 forms heteromultimeric channel with Orai1 for constituting arachidonic acid 

regulated Ca
2+

 (ARC) channels or arachidonic acid metabolite Leukotriene C4 (LTC4) 

regulated Ca
2+

 (LRC) channels. 

Earlier work by the authors has highlighted a key role for Orai3 channel in different types of 

cancers. Ion channels in particular calcium (Ca
2+

) channels play a critical role in physiology by 

regulating plethora of cellular processes ranging from cell proliferation, differentiation, 

transcriptional regulation and programmed cell death. One of the most ubiquitous and highly 

regulated cellular Ca
2+

 influx pathways is Store Operated Calcium Entry (SOCE) mediated by 

Orai1-3 channels. 

 

 

Link:https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01B_21July2020.pdf 

 

https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01B_21July2020.pdf


OptraSCAN®-15: A digital pathology system 

OptraSCAN developed by OptraSCAN India Pvt Ltd and supported by DBT-Biotechnology 

Industry Research Assistance Council (BIRAC) provided with affordable scanners is thriving to 

bridge the above gaps and trying to bring a paradigm shift in digital pathology adoption. 

OptraSCAN is an affordable substitution to other similar products offered by MNCs which are 

priced much higher. 

 

 

 

 

 

 

 

OptraSCAN®-15 (OS-15) is a cloud-enabled 15-slide scanner with 20X & 40X magnification, 

convenient for bright field application. OS-15 provides flexibility for scanning, storing, 

archiving and managing digital images & metadata. These low and high throughput scanners 

with small footprint, are lightweight and can easily fit into small workspaces. It is easy to install 

and comes with a user friendly, intuitive LCD touch screen based on one-touch walk-away 

automation. Its proprietary software such as IMAGEPath®-image management system for 

viewing, storing and archiving and TELEPath®-Telepathology for real-time, remote 

consultations are included with OS-15 scanner. 

Digital Pathology (DP) is relatively at a nascent stage in India. Many tier II & III cities are yet 

to accept and adapt to DP completely. Mostly microscopes are preferred in many hospitals and 

labs. The transition from microscopy to digital slides is the need of the hour as DP offers many 

benefits including: viewing, storing, archiving, real-time sharing and reporting of data etc. The 

Medical Council of India has also made digital scanners compulsory in all medical colleges as a 

part of their curriculum as they offer an easy shift from static imaging to digitization. Such 

scanners can prove to be beneficial in cancer studies and research etc.  

Various AI (artificial intelligence) & ML (machine learning) based image analysis solutions 

offered here can provide rapid, reproducible and accurate analysis of various cancer biomarkers 

with these Bright field scanners. OptraSCAN has received approval from the Government of 

India for mass validation and use of digital pathology system in research and medical settings. 

 

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02B_21July2020.pdf 

https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02B_21July2020.pdf


DBT-NII wins patent on vaccine against ε-toxin of Clostridium perfringens 

DNA vaccines can theoretically result in more long-term production of an antigenic protein 

when introduced into a relatively non dividing tissue, such as muscle. In addition, DNA 

vaccine is relatively inexpensive and easy to produce than conventional vaccines. With high 

copy origin of replication, good yield of plasmid DNA can be purified from bacteria and 

suspended in a saline solution prepared for delivery which may enable timely immunization 

against emerging infectious diseases. 

 

Other advantages of DNA vaccine is that its design and modification is easy,  it  takes less time 

for production and formulation and more temperature stable than conventional vaccines. It has 

long shelf life and likely does not require cold chain. Notably, DNA vaccine vectors do not 

have a eukaryotic origin of replication which prevents replication within the host cell and 

prevent integration into chromosomal DNA. Other potential advantages of DNA vaccine over 

usual approaches include no threat of reversion to the pathogenic state. DNA vaccine 

represents an attractive approach against infectious diseases including design, stability, cost- 

effectiveness and safety. But, a major challenge for effective DNA vaccine development  is the 

development of vaccines which are capable of generating cellular immune responses. 

Particularly this invention provides membrane bound eukaryotic expression of epsilon toxin 

gene sequence and their use in effective vaccine compositions. 

Clostridium perfringens is a gram-positive, rod-shaped, anaerobic, spore-forming bacterium of 

the genus Clostridium. The genus Clostridium includes nearly 120-160 species of spore- 

forming obligatory anaerobic bacilli that usually stain gram positive. C. perfringens is a natural 

inhabitant of human and animal gastrointestinal tract and is commonly found in the soil. 

Epsilon-toxin (Etx) produced from type B and D cause a variety of diseases such as sudden 

death syndrome known as enterotoxemia or pulpy kidney disease. The ε-toxin, after tetanus 

and botulinum toxins, is most potent toxin produced by clostridia.  

 

 



The toxin is produced as an inactive prototoxin and is activated by proteolysis in the 

gastrointestinal tract. At DBT’s National Institute of Immunology (NII), New Delhi scientists 

have invented (Indian patent no. 339506) a recombinant DNA for use in vaccine which is 

capable of inducing protective antibodies against ε (epsilon) toxin (Etx) of Clostridium 

perfringens, when administered to animal. It provides protection against the infection of C. 

perfringens Etx. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Related Links  

1. Deshmukh SK, Kaushik H, Sharma N, Tiwari S, Trivedi P ,Garg LC (2020) Development of 

membrane bound expression based DNA vaccine against e-toxin of Clostridium perfringens. 

(Indian patent no. 339506 granted on 26.06.2020) 
2. https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01B_15July2020.pdf 
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DBT-NIBMG helps beef up COVID-19 Diagnostics facilities in W. Bengal 

 

 
New Delhi, July 20: The Department of Biotechnology’s Kolkata-based 

National Institute of Biomedical Genomics (DBT-NIBMG) has extended 

its support to the Institute of Post Graduate Medical Education & Research 

(IPGMER) and its associated Seth Sukhlal Karnani Memorial (SSKM) 

Hospital in the city to beef up COVID-19 diagnostics facilities in the state. 

SSKM Hospital is the only multi-super speciality hospital in West Bengal. 

DBT-NIBMG deputed a team of volunteers in the SDLD and VRDL 

laboratories of IPGMER where they were involved in hands-on viral RNA 

isolation and real-time PCR. They worked at COVID-19 testing labs at 

IPGMER for a few weeks for continuous periods of 5-6 hours every day 

wearing PPE kits. They assisted in performing COVID tests and also trained the in-house 

staff at the hospital. To date, they have processed more than 2,500 patient samples. In 

addition to the IPGMER and SSKM Hospital, volunteers from DBT-NIBMG are visiting 

other district hospitals in West Bengal to help set up COVID-19 testing labs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01S_20July2020.pdf 

 

 

 

 

https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01S_20July2020.pdf


DBT-NCCS studies on joint families show association of microbiome with age 

The human microbiome refers to the community of microorganisms associated with the 

human body, including those present inside and on external surfaces. The importance of the 

role played by this microbial ecosystem in maintaining human health, and its association with 

various diseases, has been gaining increasing recognition and attention. 

 

The microbiome comprises many different types of microbes that contribute in various ways 

to human health, such as by aiding digestion, protecting the body against pathogens, and 

regulating the central nervous system. Several factors like age, diet, ethnicity, geographic 

location, etc., can influence the human microbiome. To understand the individual influence of 

a single determinant, the microbiomes of people who share similarities with respect to the 

other influencing factors, would need to be examined. 

 
Ageing is a complex, progressive process involving several factors, which gradually results in 

decreased efficiency of functioning of the systems of the body. Studies in humans and 

laboratory animals have revealed that the microbiome also changes with age. Most of these 

changes may not have any significant influence on health, but some types of microbes found 

to be especially associated with the elderly, appear to be important. 

Artificially changing the gut microbiome of test animals like fruit flies and mice in the 

laboratory, has been shown to cause changes in the physiology, with a concomitant influence 

on health, and to even increase lifespan. It is no surprise, therefore, that the correlation of the 

microbiome and age has been an important subject of research. 

 
The majority of earlier studies to understand age-related changes in the human microbiome 

had mainly focused on the gut microbiome, or were conducted on populations from different 

geographical locations or with different dietary habits. Therefore, to more comprehensively 

understand this association, Dr. Yogesh Shouche and his group at the National Centre for  

Cell Science (NCCS), Pune, leveraged the unique joint family arrangement to track age- 

associated changes in the human microbiome. 

 
 

 

 

 



Extended Indian families, with multiple generations living together, are well suited for such 

studies, since they share similar dietary and social habits, sanitation conditions, economic 

status and geographic location. The researchers conducted an analysis of the microbial 

community from the gut, mouth and skin of healthy individuals, in collaboration with the 

KEM Hospital Research Centre, Pune, Government Institute of Science, Aurangabad, and 

Chest Research Foundation, Pune. The individuals selected for this study belonged to six 

different patrilineal families with three generations living together, from the same location in 

rural India. 

 
The studies have helped understand the precise and perceptible associations between age and 

the human microbiome. A larger variation with age was observed in the composition of the 

skin microbiome, than that of the gut and oral cavity. Bacteria belonging to the phylum 

Proteobacteria in the gut microbiome and phylum Fusobacteria in the oral microbiome 

showed higher abundance with increasing age. Such correlations were not observed with the 

skin microbiome. 

 
From amongst over a hundred and seventy bacterial genera in the gut microbiome, only those 

bacterial species that belong to the genus Bacteroides showed age-associated changes, and 

the abundance of Bacteroides species was found to decrease with increasing age. These 

studies suggest that the microbiomes undergo very specific age-related changes, which 

warrant further exploration. 

 
For example, it would be worthwhile to investigate the specific physiological role played by 

Proteobacteria in the gut. Similarly, understanding the influence of bacteria belonging to 

Treponema, Fusobacterium, Granulicatella and Streptococcus found in the human oral 

microbiome could reveal pertinent information. Moreover, data obtained from a section of the 

healthy Indian population, such as these, could serve as baseline reference for further 

microbiome studies focused on individuals with disease like diabetes and obesity. 

 
 

 

 

 

 

 

 

 

 

Related Links 

* Twitter: https://twitter.com/DBT_NCCS_Pune/status/1279324003295879170; 

https://twitter.com/theysslab/status/1245236636780122112 and 

https://twitter.com/Rajput_Diptraj/status/1245225668574502913s 

* Blog: https://ncmrnccs.wordpress.com/blog-feed/ 

* Research article: https://www.nature.com/articles/s41598-020-62195-5  

* Vigyan Samachar Link:  

https://vigyanprasar.gov.in/wp-

ontent/uploads/vigyan_samachar_dbt_01S_15July2020.pdf 
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DBT’s NCCS tests over 10000 samples for COVID 19 in ten weeks 

 

The Department of Biotechnology’s Pune based institute, the National Centre for Cell 

Science (NCCS) began testing samples for SARS-CoV-2 on 25
th

 April, 2020 to facilitate the 

ongoing COVID-19 surveillance. Institute has achieved a milestone of testing over 10,0000 

samples for Covid 19 in last 10 weeks. 

 
 

DBT’s NCCS tests over 10000 samples from Maharashtra for COVID 19: Crosses a major 
milestone. 

 
It was approved as a diagnostics facility by the DBT, the Indian Council of Medical 

Research (ICMR) and the Maharashtra State Government. Extensive and speedy 

preparations were made by this government research institution, including repurposing some 

of its laboratories to serve as a testing centre, procurement of supplies like PPE and kits, 

formulating and validating a standard operating procedure (SoP), getting technical and 

scientific staff trained at ICMR-NIV for COVID-related biosafety measures and sample 

testing, registering the facility with the appropriate authorities, and conducting mock testing. 

Initially, fewer samples were sent to this centre from within the Pune district of Maharashtra. 

However, with Maharashtra being the worst affected state in India, a large number of 

samples are required to be tested every day. Therefore, the centre experienced a surge in the 

numbers of samples received, in early May, and started receiving many samples from other 

districts of Maharashtra as well. Undaunted by this task, the team at this centre accelerated 

and doubled its efforts, frequently testing over two hundred samples per day. Within less 

than a month and a half, this centre tested its first 5000 samples. 

Speeding up efforts further, DBT-NCCS tested 5000 more samples in just a month, and 

crossed a major milestone by completing over 10000 tests in a total of ten weeks. This was 

made possible only by the tireless, diligent and persistent efforts of several scientists and 

technical and other staff, who have been working long hours, seven days a week.  

 

 

 



Furthermore, NCCS has also provided guidance and assistance to other research 

organizations, such as IISER-Pune and ARI to set up COVID testing facilities on their 

respective campuses. A short video shared on the NCCS social media and website offers a 

glimpse into the activities of the diagnostics team. Updates are also posted on the website 

and social media of DBT-NCCS, to keep the public abreast of the activities of this testing 

centre. 

The timely and much-needed support provided by ICMR-NIV, the Armed Forces Medical 

college, and the B. J. Medical college in Pune, and the Directorate of Medical Education and 

Research, in Mumbai, have been invaluable in successfully initiating and implementing the 

activities at NCCS. The financial requirements were primarily met through the intramural 

funds of NCCS from the Government of India, and partially supported by Lupin Ltd, and 

Gennova Biopharmaceuticals Ltd. The Director of NCCS, Dr. Manoj Kumar Bhat, is 

thankful to the scientific staff, technical staff and their families for their constant support in 

NCCS’s contribution towards this national cause. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Related Links 

Website link: https://www.nccs.res.in/index.php/Events/Covid 

YouTube link: https://youtu.be/lCgBoPiZNu4 

Vigyan Samachar Link: 

 https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01B_20July2020.pdf 
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DBT-inStem organises virtual popular talks on gene therapy and ageing 

 

Science Café is a monthly series of curated science talks by scientists associated with the 

Bangalore Life Sciences Cluster that consists of inStem, NCBS and C-CAMP. It is an effort to 

bring science to lay people in the city with various initiatives that allow interactions with the 

general public and local communities. To adapt to the changing situation, Science Café’ has 

changed to an electronic mode in the wake of the Covid 19 pandemic. 

 

 

 

 

 

 

 

 

 

 

This month’s Science Café featured two speakers – Dr. Arvind Ramanathan from inStem; and 

Prof. Alok Srivastava from Centre for Stem Cell Research, a centre of inStem at CMC Vellore. 

While Prof. Srivastava spoke about gene therapy, its development and applications in India and 

the world, Dr. Ramanathan gave a talk on `the biology of ageing – why and how we age?’, with 

recent scientific insights into this mystery using the medium o f comic book art, hand-drawn by 

him. 

In his talk, Dr Alok mentioned that gene therapy related research has the potential to cure 

presently incurable diseases such as hereditary diseases, genetic disorders, and cancers. He 

concluded his talk stating that a team at CMC Vellore is working on mRNA based vaccine for 

SARS-CoV-2 for which animal studies have been initiated. Dr. Arvind, in his talk, spoke about 

the natural variations in aging in the animal kingdom and about the various studies trying to 

understand how lifespan is regulated, mapping it with early discoveries in genetic regulation of 

lifespan in C.elegans that established nutrient sensing as a central axis. Further, he mentioned 

the discovery of the target of Rapamycin protein and interaction of nutrients with circadian 

rhythms. He concluded the talk with the role of senescent cells in aging and their emergence as 

a target in diseases of aging. 

This 100 minutes session was LIVE streamed on BLiSC India YouTube channel and live 

tweeted on DBT-inStem Twitter handle. It was a houseful session with nearly 150 participants. 

This session was recorded on July 08, 2020 and can be watched here. 

 

 

 

 

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01S_21July2020.pdf 

https://www.instem.res.in/faculty/arvind
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Celebrating W♀W: Women of Wonder 

At DBT’s National Institute of Plant Genome Research, New Delhi, to celebrate the 

“Pioneering Women of Science” and “Women Scientists of 21
st
 Century”, IASc (Bengaluru), 

DST (Rajasthan) and IAS Literary Society, Rajasthan have jointly organized series of lectures 

to celebrate the Women of Wonder. In this webinar series, Dr. Subhra Chakraborty (Senior 

Scientist & J.C. Bose National Fellow, DBT-NIPGR, New Delhi) delivered a lecture on 

“Pioneers to be remembered: JanakiAmmal&Archana Sharma” 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Related Links 
Facebook Link: https://www.facebook.com/NIPGR/posts/2739087956375097 
Twitter Link: https://twitter.com/NIPGRsocial/status/1278926347310559232 
Vigyan Samachar Link: 
https://vigyanprasar.gov.in/wp-
content/uploads/vigyan_samachar_dbt_02B_15July2020.pdf 
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