DBT-ICGEB Bioenergy Centre Enzyme Technology: Overview
The DBTs International Centre for Genetic Engineering and Biotechnology (ICGEB),
New Delhi’s Centre for Advanced Bioenergy Research is an integrated centre for performing
cutting-edge basic research and its translation into reality. It thrives upon ICGEB mandate to
perform research in the field of molecular biology and biotechnology and serves as platform for
the synthetic biologists to work in diverse bio-energy areas such as microbial engineering,
biochemical engineering, algal engineering and systems biology.

The Centre made a major leap in cellulosic enzyme development for 2G ethanol. Via its
robotic high-throughput technology platform and using its unique mathematical model-based
screening approach, a hypercellulolytic strain of fungi was isolated for cellulase enzyme
preparation for 2G-ethanol production. Synthetic biology and Omics approaches were further
implemented to genetically engineer the Fungal genome to produce higher quantity of more
effective cellulase enzyme.

This genetic engineering led to reduced repression in enzyme production and improved content
of most crucial cellulases in the enzyme preparation. Higher efficiency and superior recycling
ability of this in-house developed fungal enzyme preparation were found as compared to
commercial enzymes for hydrolysis of pre-treated biomass. This technology has been verified

and validated by other Centres. Intellectual properties for this technology have been protected
and patent has been granted in various countries, including USA and China. The technology is in
the process of being scaled-up to 500L and then to 5000L scale in near future. The cellulase
enzyme preparation developed at DBT-ICGEB Centre will be available to 2G-ethanol
commercial plant in India as well as abroad.

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01BB_22Sep2020.pdf

DBT-CDFD scientists study the genetics of coronavirus in Telangana
India is suffering from one of the worst pandemics ever. The Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), also called the novel coronavirus, has
infected a large number of individuals in the country with significant morbidity. After a slow
progress between February and April, the state of Telangana in South India has witnessed a
rapid increase in the rate of infection.
Identifying sequence variations (called mutations) in the virus obtained from infected
patients over a period of time provides a means to understand how the virus may be evolving
and adapting in a particular population during infection and transmission. Constructing a
genome-wide map of all mutations is also important to identify which virus strain (called
clade) is prevalent in a region vis a vis other parts of the country.
Researchers at the Department Of Biotechnology’s Centre for DNA Fingerprinting
and Diagnostics (DBT-CDFD), therefore, conducted whole genome sequencing of 210
independent novel coronavirus samples using state of the art technology and generated a
comprehensive map of all mutations in the southern State.
The study has revealed that a clade named 20B was the predominant strain in the
state, similar to other states in South and West India but different from North and East India.
Interestingly, several mutations were specifically identified in virus samples obtained from
asymptomatic patients. They also identified mutations affecting proteins important for the
virus’s entry into the host cell as well as for its propagation within the host.
The data can be a starting point for the state government to conduct further studies on
virus transmission and help take informed decisions. Further, the genomic mutations
highlight possible mechanisms being employed by the virus as a mode of adaptation to evade
the host’s immune response besides indicating the trend towards increasing or decreasing
pathogenicity being developed over the span of time, thus significantly impacting efforts in
vaccine development.

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01S_21Sep2020.pdf

DBT-NII scientists seek to unravel tuning of inflammatory gene response

Inflammation is important for limiting microbial infections; however, there can be
aberrations in the process of inflammation, which can cause human ailment, including
inflammatory bowel disease and newly emerging COVID-19. Therefore, an improved
understanding of inflammatory gene control has profound relevance for human health.
Interestingly, various pathogen-derived substances activate a common set of intracellular
pathways and yet produce cell-type-selective and stimulus-specific inflammatory gene
responses. Although it is known that a defect in this regulatory circuit causes aberrant
inflammation, the molecular mechanism involved in context-specific tuning of the
inflammatory gene response has not been elucidated.
Focusing on the NF-kappaB signaling system, researchers at the Department of
Biotechnology’s National Institute of Immunology (DBT-NII) have discussed in a review
article on how a handful of intracellular pathways produce such diverse cell-type-selective
and stimulus-specific inflammatory responses.
As such, microbial substances activate the canonical NF-kappaB pathway, which
induces the nuclear translocation of the RelA:p50 transcription factor. RelA:p50 activates the
expression of dozens of inflammatory and immune response genes in multiple cell types.
However, this mainstay RelA:p50 transcriptional output is curated, providing for stimulustype-specific and cell-type-specific inflammatory responses.
They have put forward a conceptual framework where the dynamical attributes and
the composition of the nuclear NF-kappaB complexes cumulatively instruct context-specific
inflammatory gene patterns. They discuss how dynamical activity of RelA:p50 in the nucleus
and context-specific, concomitant activation of non-RelA:p50 NF-kappaB factors eventually
instructs the specificity of the inflammatory gene program. They propose that an improved
understanding of NF-kappaB mediated inflammatory gene controls may provide specific
therapeutic targets in human ailments in the future.
Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01S_22Sep2020.pdf

COVID-19 initiatives taken up by the DBT’s institute IBSD
The DBT’s Institute of Bioresources and Sustainable Development (DBT-IBSD), Imphal,
has started a new initiative on “Phytopharmaceuticals Mission and Centre of Excellence for
Phytopharmaceuricals”. IBSD is extensively working on exploration and documentation of large
number of medicinal plants of NE India for scientific intervention for the characterization of
bioactive compounds having antiviral activity. The institute is planning to establish phytomarkers library useful as standard reference compounds for evaluation of phytopharmaceuticals.

Link:https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02BB_21Sep2020.pdf

DBT-NCCS scientist delivers public talk on genome studies on coronavirus
Since the start of the COVID-19 pandemic and identification of the virus that causes
the disease, a global rush to sequence its genome has resulted in over 75,000 viral genomic
sequences from across the globe being uploaded on the global GISAID database. This is not
surprising, since genome sequences provide valuable insights that are necessary to track and
trace the outbreak, to design and evaluate diagnostic tests, and to identify potential
intervention strategies.

The National Centre for Cell Science (DBT-NCCS) in Pune, an autonomous institute of the
Department of Biotechnology (DBT), has been contributing to the national efforts towards
these goals, through virus genome sequencing as well as other ongoing diagnostics and
research initiatives. It is a participant of DBT’s pan-India 1000 genome consortium and is
involved in sequencing the genome of SARS-CoV-2, the virus that causes COVID-19.
This consortium is a collaborative initiative between several national research institutions,
coordinated by the National Institute of Biomedical Genomics (NIBMG). It was set up to
sequence the genomes of the virus from clinical samples collected at different locations in the
country, and was aimed at understanding the genetic variations in the virus across the
country.

DBT-NCCS has been contributing to the ongoing COVID surveillance in Maharashtra,
having tested almost 20,000 samples. It also submitted 90 whole genome sequences of the
COVID-causing virus to the global database, GISAID. The viral genome sequences were
obtained from samples of patients from the Pune, Satara and Nashik districts, who tested
positive for COVID. These sequences were compared with those reported from other Indian
and global sources, to identify any variations.
Although this study involved a small number of samples, some interesting preliminary
observations were made. Four variations were found to be predominant, being present in most
of the sequences. Mutations D641G and C5700A were found to be dominant in the genomes
sequenced, and the 20A and 20B clades of the virus were found to be predominant. Some
correlations were also observed between sequence variations and symptomatic status, gender
and age of the patients. New and distinct patterns of mutations were observed in the viral
genomes from each of the districts included in this study. These analyses thus revealed a
newly emerging pattern of unique linked mutations in the genome sequences from western
India, indicating that region-specific evolution of the virus genome might have occurred
during the lockdown period. This work was carried out by NCCS in collaboration with the B.
J. Medical College and the Armed Forces Medical College in Pune, and with support from
Dr. T. P. Lahane, Director, DMER, Maharashtra. The findings of this study were uploaded on
the preprint server, bioRxiv.
Dr. Yogesh Shouche, senior scientist who was involved in virus genome sequencing at DBTNCCS, shared the preliminary insights gained from this work, with the general public through
a talk in Marathi, on the The changing nature of the corona virus in Maharashtra. This talk

was delivered by him on 13th September as part of the virtual Vidnyan Samvad virtual series
organized by Vidnyan Bharati, Pune.

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02S_21Sep2020.pdf

RCB signed the MoA with Evoluto Biotech, Bengaluru, to identify the scope of services for
the antiviral activity testing against SARS-CoV-2

To meet the growing need for the in vitro antiviral assays for the new drug candidate/test
substance (TS), DBT’ Regional Centre for Biotechnology (RCB), Faridabad is providing
antiviral activity testing against SARS CoV-2 in the cell culture model at a non-cytotoxic
concentration of the TS, while Evoluto Biotech, Bengaluru, shall be reimbursing the cost of
services.

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_04BB_21Sep2020.pdf

DBT-InStem scientists develop a sensor that could help identify new drugs

Microtubules are cytoskeleton polymers made of alpha/beta tubulin subunits that perform
a variety of cellular functions such as chromosome segregation, intracellular cargo transport, and
maintaining cell shape and organization. Many of these microtubule functions are regulated by
post-translational modifications (PTMs) that occur in the tubulin subunits. A key limitation in
understanding microtubule PTMs in these processes is the lack of tools to study their spatialtemporal organization.
Dr. Minhaj Sirajuddin’s laboratory at the cytoskeleton lab in the Cardiovascular Biology
and Disease theme at DBT- Institute for Stem Cell Science & Regenerative Medicine (inStem)
has developed and validated a live cell sensor against tyrosinated form of microtubules a unique
microtubule PTM. The group used a yeast display library to identify a binder against terminal
tyrosine of α-tubulin, a unique PTM site. Extensive characterization has validated the robustness
and non-perturbing nature of the binder as a tyrosination sensor, a live-cell tubulin nanobody
specific towards tyrosinated microtubules. The tyrosination sensor reported in this study is the
first tubulin nanobody or sensor that can be used to study microtubules PTMs in live cells. Their
research work has also shown the application of this sensor for studying small-molecule (anticancer drugs) compounds that target microtubules. Thus, this sensor will facilitate studying
microtubule functions for many researchers and will aid identifying new drugs of therapeutic
value in future. Further, provisional patenting application has been filed for the commercial use
of tyrosination specific sensor; jointly by inStem, Bangalore, India and North Carolina State
University, Rayleigh, USA.The work has been published recently in Rockefeller University
Press’s Journal of Cell Biology (Sept 2020) titled ‘Genetically encoded live-cell sensor for
tyrosinated microtubules.’

Reference:
Kesarwani S., Lama P., Chandra A., Reddy P. P., Jijumon A. S., Bodakuntla S., Rao B. M.,
Janke C., Das R., Sirajuddin M. (2020) Genetically encoded live-cell sensor for tyrosinated
microtubules. Journal of Cell Biology (IF-7.432) (Published on Sept 04, 2020)

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02S_22Sep2020.pdf

SUPER STARCHY1 controls rice grain development

Scientists at DBTs National Institute of Plant Genome Research (NIPGR), New Delhi has
found a rice gene, which was named as SUPER STARCHY1 (SS1) or ONAC025. This gene
codes for a transcription factor, which are essential proteins that control a process. By
performing multiple plant molecular biology based experiments, we have found the function of
SS1. We have seen that this gene is very active in only the rice grain, in both embryo and
endosperm. In endosperm, SS1 causes the production of amylopectin rich starch, and hence the
name SUPER STARCHY. SS1 also promotes synthesis of some types of seed storage proteins.
Both starch and seed storage proteins are essential parts of the rice grain.SS1 is also responsible
for formation of proper embryo. Research team has found that SS1 opposes vegetative growth of
the plant and at the same time favors rice grain formation.

Rice is the staple food of a large majority of people. Grain is the edible and commercially
important part of the rice plant. It is our quest to understand the molecular mechanisms
underlying the process, so that the quality and yield of rice grain can be enhanced. Rice grain is
composed of embryo and endosperm. The endosperm covers a large area of the mature grain,

and is eaten by us. The major constituents of endosperm are starch and seed storage proteins.
Starch has two components, amylose and amylopectin. Higher quantities of amylose make rice
non-sticky while amylopectin makes rice sticky. Different regions have preference for either type
of rice. Sticky rice is easier to eat with chopsticks and is favored in some dishes as sushi. Though
seed storage proteins form a small part of rice endosperm, they are an important protein source
since rice is cheaper than legumes, and is consumed by a larger population.

Link: https://onlinelibrary.wiley.com/doi/epdf/10.1002/pld3.249
Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01BB_25Sep2020.pdf

DBT-BIRAC supports a portable microscopy module for TB diagnosis

Tuberculosis (TB) remains a serious public health challenge in India, accounting for
the highest number of cases in the world. As pronounced by our Honourable Prime Minister,
several ambitious programs and plans have been implemented by the Government of India to
meet an ambitious goal of ending TB by 2025. However, there is still a large gap between the
number of new cases reported and the estimated incident cases (in 2018). This gap is due to a
combination of underreporting of detected cases and underdiagnosis.

As a small add-up to India’s effort to improve the diagnosis of TB, Grand Challenges
India through one of its programs has supported start-up Valetude Primus Healthcare Pvt Ltd.
This early stage company is attempting to address the problem of TB diagnosis with a simple
point-of-care diagnostic device called “See TB”. This efficient screening method can help
break the cycle of infection by a high sensitive screening of every TB patient at designated
microscopy centres.
The most rapid, inexpensive, widely used screening method for TB diagnosis in India
is sputum smear microscopy using bright field microscopes. With “See TB”, the company
has upgraded the existing bright-field microscopes for highly sensitive fluorescence-based
TB diagnosis systems. It converts the existing simple bright-field microscope and a
fluorescent microscope to the total internal reflection fluorescence without any hassle of
optical filters, and lens installation.

This innovation is highly compact (approximately the size of a calculator), robust, costeffective and allows rapid diagnosis of tuberculosis without added infrastructure cost and
training. This small device can be attached to a simple optical microscope to convert it into a
fluorescence microscope, thus enabling better TB diagnosis at the point-of-care.
The device is battery operated and allows quick identification of the bacteria. “SeeTB”
utilizes the company’s two novel techniques:
● Compact Total Reflection Fluorescence (cTIRF) -excitation device, a novel-patented
planar waveguide-based illumination technology developed by Valetude. cTIRF can
be used with bright-field microscopes to convert it into a fluorescence microscope,
without expensive instrument modifications to the existing microscopy setup.
Evanescent wave-based illumination enhances the z-resolution in fluorescence
imaging and reduces the background noise.
● Sputum Thinning Reagent (SLR): Sputum processing reagent is a novel method for
sputum thinning. No-specific labelling of debris in sputum leads to poor sensitivity
and specificity. Sputum digestion with clearing reagent removes debris and frees the
bacilli present in sputum for fluorescent labelling.
The results have shown that compared to fluorescence microscopy, the CLR-SeeTB system
has higher sensitivity.

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_01S_25Sep2020.pdf

Director IBSD Delivered a talk in the 2nd International Conference on “Science and
Technology” organized by Manipur Technical University (MTU) Imphal
The Director DBT’s Institute of Bioresources and Sustainable Development (IBSD), Imphal,
IBSD Prof. Pulok Mukherjee delivered a talk on the topic “Exploring natural products as drugs;
chemo profiling and evidence-based validation” on the 2nd International e-conference on
‘Science and Technology’ organized by Manipur Technical University (MTU) Imphal on 9th
September.

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02BB_23Sep2020.pdf

DBT-NCCS holds webinar on AI & Machine Learning for biologists

Artificial intelligence (AI), machine learning (ML) and deep learning have become
buzzwords in recent times. People are often aware of popular technologies, such as driverless
cars, that depend on AI. However, they are less aware of the fact that AI and ML play a big
role in basic sciences too.

To give science enthusiasts an opportunity to learn about how AI and ML are
becoming an integral part of research in biology, a webinar on the topic, Introduction to AI &
Machine Learning for Biologists‟ was held on 17 September, 2020. This session was
presented by Dr. Gitanjali Yadav, Scientist at the National Institute of Plant Genome
Research, India, and Lecturer at the Department of Plant Sciences, University of Cambridge,
UK. She discussed what AI & ML entail, what tasks can be accomplished with these tools,
how AI differs from human intelligence and how bridging this gap between the two could be
approached. She also presented an overview of how this emerging area has been influencing
the Indian health and agricultural sectors, and presented a few case studies from her own
research, where she uses deep learning to understand plant chemistry. The webinar was open
to all and free of cost. Interested participants were invited to register at the link:
shorturl.at/dlzT8
This webinar is one of several in the data science webinar series which was initiated
to help increase awareness about various aspects of data science. This includes applications
of data science across disciplines, from public health and pandemics to astronomy, as well as
the entrepreneurial opportunities available in this field. These webinars also give the
participants an opportunity to interact with experts from diverse fields around the world,
during the Q&A session. This series is aimed mainly at college students, but is open to

everyone. It is being organized under the auspices of the “Manav: Human Atlas Initiative”, a
collaborative project between the National Centre for Cell Science (DBT-NCCS), the Indian
Institute of Science
Education and Research (IISER-Pune) and Persistent Systems. This initiative,
exemplary of a public-private partnership, is funded by the Department of Biotechnology
(DBT), Government of India, and co-funded by Persistent Systems. It aims to annotate the
extensive information related to the human body that is available in the scientific literature
and databases, to initiate steps towards creating a human atlas eventually. The project aims to
help students across India to learn how to comprehend and analyze scientific literature, and
extract relevant information from it using a digital annotation tool. Online workshops on how
to read scientific literature are also routinely conducted. Colleges interested in having a
session organized for their students can write to manav.iiserpune@gmail.com. Students,
faculty members and researchers interested in participating in the project can learn more from
the project‟s website (https://manav.gov.in/) and social media: Twitter (Manav Human Atlas;
@ManavAtlas) & Facebook (MANAV Human Atlas). The Rajya Sabha TV has also featured
this initiative on Gyaan Vigyaan & Science Monitor.
The data science webinar series was initiated to meaningfully engage students and
other science enthusiasts in an interactive educative experience during the lockdown. It was
kick-started at the end of April with a webinar on “R0: How scientists quantify the intensity
of an outbreak”. This was followed by webinars on diverse topics, including “Data Science
Approaches for Genomics and Pandemics”, “Biomedical NLP at Scale: Automated inference
of Biological Networks”, “The Future Research Scientist in the Age of AI and Big Data”,
“When and where to divide to conquer: Personalized medicine using systems and machinebased biology approaches”, “Game Theory: Applications in biology & in a pandemic”,
“Networks matter! Estimating the spread of disease in heterogenous, connected
environments”, “Machine Learning & Deep Learning Applications in Astronomy &
Biology”, “Personalized Precision Cancer Therapy”, and “Entrepreneurial Promises of Data
Science”. This series has been hugely successful, having attracted thousands of registrations,
mainly from students.

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02S_23Sep2020.pdf

From a benzene contaminant to an anti-TB candidate
`Ueber den Begleiter des BenzolsimSteinkohlenteer’ This translates as “On a
substance that accompanies benzene in coal tar”. This is the title of a paper that was
published way back in 1883 when thiophene was discovered as nothing more than a
contaminant of the by then more popular benzene. Recent studies have found thiophenebased compounds to possess antimicrobial, analgesic, anti-inflammatory, antihypertensive
and antitumor activity. Two teams at the Department of Biotechnology’s Translational Health
Science and Technology Institute (DBT-THSTI) are exploring these compounds for their
anti-tubercular activity.
The teams of infection biologist, Dr. Ramandeep Singh and synthetic biochemist, Dr.
Dinesh Mahajan has reported synthesis and screening of a novel library of thiophene-based
compounds for activity against Mycobacterium tuberculosis. They have identified few novel
compounds that are more potent than isoniazid and also exhibit synergy with bedaquiline, an
FDA-approved drug meant for individuals with multidrug resistance-TB. The compounds
they identified also possess activity against intracellular bacteria in THP-1 macrophages.
The World Health Organization (WHO) reported nearly 1.2 million and 0.25 million
deaths due to TB infection and HIV-TB co-infection, respectively in 2018. “The current
efforts of TB control are focused on the development of potent chemotherapeutics, sensitive
diagnostics and efficacious vaccines”, the authors note. The teams recognize the need of nextgeneration chemotherapeutics with a novel mechanism of action and compatibility with the
current regimens. The new chemical entities or NCEs are expected to have low toxicological
profile and be effective against drug-resistant Mycobacterium tuberculosis.

Link: https://vigyanprasar.gov.in/wp-content/uploads/vigyan_samachar_dbt_02S_24Sep2020.pdf

