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The 105th Foundation Day of Bose Institute was celebrated on November 30, 2021. Professor
Gautam R. Desiraju, Honorary Professor, Solid State and Structural Chemistry Unit, Indian
Institute of Science, Bangalore, delivered 82nd Acharya J.C. Bose Memorial Lecture on
“Science and Society. What does Bose Institute owe them?”. Prof. Sabyasachi Sarkar, Honorary
Professor, Nanoscience and Synthetic Leaf Laboratory at Downing Hall, [IEST, Shibpur,
Howrah and Former Senior Professor and Head, Chemistry, IIT-Kanpur presided over the
programme. Sir Nilratan Sirkar Prize 2021 was awarded to Ms. Sreyashi Majumdar, Division of
Bioinformatics. Prof. B. B. Biswas Outstanding Student Award 2021 was presented to Mr.
Anindya Dutta, Department of Biophysics. Prof. Shyamadas Chatterjee Outstanding Student
Award (in the area of Physical and Environmental Science) was awarded to Mr. Sreyan Raha,
Department of Physics.
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MANAGEMENT OF THE INSTITUTE

Bose Institute is a grant-in-aid autonomous institution under the Department of Science and
Technology (DST), Ministry of Science & Technology, Government of India. It has a Governing
Body. The management of the Institute is vested in Bose Institute Council. The Institute also has
a Finance Committee responsible for the financial policies and management.

Bose Institute Governing Bod

1. Prof. S.N. Chatterjee 2. Shri Somnath Sanyal

3. Prof. D. Banerjea 4. Dr. Anutosh Chatterjee

5. Dr. Manish Sekhar Chakraborty 6. Shri D. Mandal

7. Shri Dilip Bhattacharyya 8. Prof. Parul Chakrabarti

9. Prof. Bikash Sinha 10. The Director, Bose Institute - Secretary

Bose Institute Council

1. Prof. Gautam R. Desiraju, Chairman
I1Sc, Bangalore

N

. Prof. Dipankar Chatterji
Honorary Professor, Molecular Biophysics Unit, 11Sc, Bangalore.

3. Prof. G. Balakrish Nair
Distinguished Professor, RGCB Bio Innovation Center, Thiruvananthapuram, Kerala

4. Prof. Subodh R Shenoy
Visiting Professor TIFR, Hyderabad

. Prof. Basanta Kumar Nandi
Dept. of Physics, IIT Mumbai.

(62}

(o2}

. Secretary, DST or his nominee
7. Financial Adviser, DST

8. The Chief Secretary, Govt. of WB or his nominee

9. The Director, Indian Association for the Cultivation of Science, Kolkata
10. The Director, S. N. Bose National Centre for Basic Sciences, Kolkata
11. The Director, Bose Institute

12. The Registrar, Bose Institute — Non-Member Secretary
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MANAGEMENT OF THE INSTITUTE
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Indian Institute of Science Education Director, IISER, Thiruvananthapuram
and Research Tirupati, Tirupati, AP Maruthamala PO, Vithura, Thiruvananthapuram

Dr. Amit Prakash Sharma, Member  Prof. Mahan Maharaj, Member
ICMR - Bnational Institute of Malaria School of Mathematics,
Research (Delhi Campus), New Delhi Tata Institute of Fundamental Research, Mumbai

Registrar, Non-Member Secretary, Bose Institute, Kolkata
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ABOUT BOSE INSTITUTE

INTRODUCTION

The doyen of modern science in India, Acharya Jagadish Chandra (J. C.) Bose was a pioneer in the real
sense of the word. He was the first to demonstrate wireless transmission of signals. That research paved
the way for radio communications, although Guglielmo Marconi received the Nobel Prize for the
discovery. J. C. Bose was the first in the world to employ semiconductor technology, sixty years ahead
of the times, in the words of the Nobel Laureate Sir Neville Mott. His seminal work on
electrophysiology started the discipline of Biophysics.

Despite all these achievements, the scientific career of J. C. Bose was full of continuous struggles.
The West promptly hailed his first discovery of wireless transmission, but they denied or often
ridiculed his later works on 'living and non-living'. To prove his results, J. C. Bose fabricated his
scientific instruments. The accuracy and ingenuity of those instruments amaze the scientific
community until now. Since he had no institutional support until then, J. C. Bose acutely felt the
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ABOUT BOSE INSTITUTE

need for an institute, which will cater to the need generations to come. He found generous support
in his resolve from stalwarts like Rabindra Nath Tagore, Sister Nivedita, Gokhale, and Mahatma
Gandhi, to name a few.

After retirement from Presidency College in Kolkata (then Calcutta), J. C. Bose devoted himself
entirely to the establishment of this haven, Bose Institute. He committed the savings of his and his
wife Lady Abala, and the inheritances to this task but that were, expectedly inadequate. Many
patriots, some of whom named above, helped and contributed him at that time. J. C. Bose even
resorted to giving scientific demonstration-lectures all over India. The organizers charged the
admission fees to help found the Institute. Thus, the establishment of Bose Institute is the
manifestation of India’s hope to establish the nation’s self-esteem as an equal to the colonizing
west. On 30th November 1917, which coincided with his birthday, J. C. Bose inaugurated Bose
Institute at the premises located at 93/1, Upper Circular Road (now A. P. C. Road) adjacent to the
Rajabazar Science College.

J. C. Bose encouraged his followers to pursue the investigation of the ever-opening problems of
developing science. In his own words "which includes both Life and Non-Life...The advance of
science is the principal objective of this Institute and also the diffusion of knowledge.. to associate
the advancement of knowledge with the widest possible civic and public diffusion of it, and this
without any academic limitations, henceforth to all races and languages, to both men and women
alike, and for all the time coming.. Thus the lines of physics, physiology and psychology converge
and merge. And here will assemble those who would seek oneness amidst the manifold”. These are
indeed prophetic words, motivating the pursuit of seamless science, or inter-disciplinary scientific
research, as we call it today.

With this lofty ideal, Bose Institute is striving for the past hundred years to justify the expectation
of its illustrious Founder. After his demise in 1937, his nephew, Dr. Debendra Mohan (D. M.)
Bose, then Sir Rashbehari Ghose Professor of Physics at the University of Calcutta, was prevailed
upon by Rabindra Nath Tagore to take over the reins of Bose Institute as Director. During his
leadership of 30 years, Bose Institute progressed to a modern laboratory to compete in the
international scientific scene. Under his tutelage, the research in high energy physics and nuclear
physics started for the first time in India. D. M. Bose and his student Biva Chowdhury succeeded in
detecting a new elementary particle, the mu meson, by exposing photographic emulsions at
mountain altitudes. The Nobel Prize also eluded them for this profound discovery. It is a matter of
ill-fate since they needed some emulsion of more acceptable resolution than the ones they were
using, quantifying their results conclusively but were unable to procure such films because of the
raging Second World War at the time.
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ABOUT BOSE INSTITUTE

Meanwhile, C. F. Powell independently succeeded in discovering with the required accuracy and
bagged the Noble Prize for it. In his Nobel Lecture, however, Powell did acknowledge the original
work of Bose and Chowdhury. After J. C. Bose, that was another occasion of Bose Institute, and
India, being deprived of a well-deserved Nobel Prize.

D. M. Bose set Bose Institute on a course of an international contemporary and competitive
programme. He established the first Microbiology Department in India at Bose Institute. D. M.
Bose initiated research in understanding the observations of J. C. Bose in plant electrophysiology
from the standpoint of biochemical processes. He paved the way for establishing the discipline of
molecular biology in India. Bose Institute was one of the first institutions in India to embark on
such studies and earned an enviable reputation in the area. Another significant discovery, worthy of
a Nobel Prize, was carried out in the Chemistry laboratory of Bose Institute, the seminal discovery
of the Cholera endotoxin, by Prof. Sambhu Nath De, a professor of pathology at Calcutta Medical
College. Nobel Laureate Joshua Lederberg did nominate De for the Nobel Prize on more than one
occasion, but unfortunately without success.

The later generations of scientists at Bose Institute have followed in these lofty paths, if not with
similar achievements but with intense dedication and commitment and commendable success. They
can boast of significant contributions in plant genetics and biotechnology, structural and
computational biology, microbiology, systems biology, molecular medicine, astroparticle, particle
and quantum physics, and the environmental sciences. The Bose Scientists have collaborated in
several international endeavours both in physical and biological sciences.

Faithful to the exhortation of the Founder, Bose Institute undertakes extensive social outreach
programmes in rural biotechnology, aiming at bringing the fruits of science and technology to the
economically weaker section. Bose Institute conducts regular science camps for school children and
science teachers, especially from the North-Eastern states of India through the hands-on
programme. The Institute also runs an integrated MSc- PhD programme in Physical and Life
Sciences besides training of a large number of doctoral and post-doctoral students. The activities of
Bose Institute encompass over seven academic campuses, and experimental field stations spread all
over the state of West Bengal.

Acharya J. C. Bose was an ardent nationalist who desired India to rediscover its glorious heritage
and reclaim its leading position in the world of science and technology. Bose Institute indeed is
fortunate to inherit his great legacy and tries to prove itself worthy of this inheritance. To keep the
spirit of inquiry alive and fulfil the Founder’s dream, the Institute plans to embark on some new
directions of research in the coming years, which would build on the present expertise and take on
new challenges.
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MANDATE, MISSION, VISION AND OBJECTIVES

Mandate

The Mandate of Bose Institute is basic research in emerging areas of Biology, Physics and
Chemistry as well as Rural Biotechnology Programme of direct societal benefit.

Mission

The core mission of Bose Institute can be summarized in the words of our founder, Acharya J. C.
Bose, “The advancement of science and also the diffusion of knowledge are the principal objectives
of the Institute”. Our mission is to provide a unique platform for cutting edge interdisciplinary
scientific research, both basic and applied, its dissemination among the society and human resource
development for a modern India. By encouraging interdisciplinary sciences, Bose Institute strives to
perform seamless research, as perceived by our founder and the first inter-disciplinary scientist,
which could lead to complete and in-depth understanding of scientific problems.

Vision

The vision of Bose Institute, is best captured in the declaration of the Acharya J.C. Bose’s
foundation day speech in November 30, 1917, “I dedicate today this Institute — not merely a
laboratory but a temple”. Acharya’s dream vision was to set up a research institute where Indians
could carry out scientific research, the backbone of any modern society, unhindered by the colonial
masters. The vision was not only the advancement of science by Indian scientists, but also the

diffusion of the generated knowledge among the larger society, to build a self-reliant and modern
India.

Objectives

The objectives of Bose Institute, Kolkata as laid down in the Memorandum of Association are as
follows:-

A. Advancement of knowledge by means of research

B. The diffusion of knowledge by organizing discourses, demonstration and lectures to be given by
original workers in it and thinkers.

C. To do all such things as are incidental or conducive to the attainment of the above objects or
any of them.
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AREAS OF FOCUS

Recent Activities:

Bose Institute pursues research for augmentation of fundamental knowledge-base and developing
solutions to national problems in the areas of healthcare, food security, environmental pollution and
climate change. Taking advantage of the diverse and complementary research expertise of the
faculty, coherent and synergistic multi-disciplinary research approaches focus on achieving
scientific goals that are completely aligned with the mandate of the Department of Science and
Technology, Government of India.
Areas of Focus: Research is pursued in following areas

> High Energy and Nuclear Physics — Understanding of Sub-atomic Particles

> Quantum Information and Communication

> Understanding of Response of Plants Under Biotic and Abiotic Stress

> System and Synthetic Biology

> Environmental Microbiology and Climate Change

> Structure and Functions of Macromolecules

> Bioinformatics

> Bioorganic Chemistry for Drug Development

> |dentification of Drug Target and Validation of Bioactive Molecules for Therapeutic
Intervention.
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MAJOR ACCOMPLISHMENTS

The efforts of the institute’s researchers have yielded several exciting results, which are as follows:

Microbes and Microbiome:

Identified and isolated the anti-bacterial compound from Cassia fistula Bark that inhibits
transcription. The compound is active against MDR-RNA polymerase.

Understanding of the functional role of DevR- an important transcription factor of M.
Tuberculosis.

Introduced an update of DAAB-V2 version of the database of allergy and asthma
biomarkers.

Characterization of an antimicrobial peptide from Pseudomonas aeruginosa revealing broad
spectrum antimicrobial activity.

A series of novel antimicrobial peptides have been synthesized and their antimicrobial
activities have been evaluated.

Disease, Therapeutics and Drug Target:

Established that Serine 106 preserves the tertiary structure, function, and stability of a
cyclophilin from Staphylococcus aureus.

A new insight on the molecular mechanism of fibrillation of Amyloidogenic peptide and
designing of inhibitors for A-b 40/42, insulin, a-synuclein, Lysozyme, h1APP etc.

Identification of several important miRNAs of Parkinson’s and Alzheimer’s disease from
the known drugs, human interactome, and high throughput data.

Identification of a tetrapeptide (consisting of four amino acid units) that prevents both heat
and storage induced insulin fibrillation and thereby loss of effective quantum of insulin.
Development of piRNAQuest v.2(2" version of piRNAQuest) which hosts varied
information about multi-species piRNAs.

Identification of a novel GM2-HIPPO-YAP/TAZ signalling axis, as well as a novel micro-
RNA regulatory activity of GM2 in inducing EMT and metastasis. Identified selective cyto-
toxic role of the plant derived flavonoid Eriodictyol against cancer cells, and uncovered the
mechanistic basis for its selectivity.

Understanding of key divergences between the protein-protein interactions present within
the ESCRT complexes of the host and the orthologous complexes of Giardia lamblia.

Synthesizedtwo oligosaccharides containing rare sugars important for antibacterial
glycoconjugate vaccinecandidate and selenium incorporated carbohydrate derivatives —
medicinally useful novel glycomematics.
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MAJOR ACCOMPLISHMENTS

Structure Function and Dynamic of Protein

Established the molecular mechanisms of microtubule over-stabilizing ligands that act on
the a,B-tubulin dimer.

Established that phosphorylation on the long unstructured loop region of Bcl-2  revises its
communication with the primary binding site that directly influences binding of its partner
protein Bax, which is an essential part of the mechanism of Bcl2 proteins to regulate
apoptotic machinery.

Proved the existence of a superantigenic motif in nucleocapsid phosphoprotein of SARS
COV2, which is analogous to a motif of its Spike protein.

Plant Development, Stress and Yield:

A set of two extracellular protease inhibitors, OsInl and OsIn2 from rice have been
demonstrated to induce disease resistance in Nicotiana benthamiana during infection with R.
solani.

Study of the role of Rice Trithorax factor ULTRAPETALA 1 (OsULTL1) in regulating
transcription during abiotic stress response

Germplasm (seeds) of a new hinter-specific hybrid sesame has been successfully submitted
to the National Bureau of Plant Genetic Resources (NBPGR), Indian Council of
Agricultural Research (ICAR) for its registration.

Demonstrated that tomato TORNADOL gene’s, involved in leaf vein development and
reticulation formation, expression is restored by tomato leaf curl virus infection in mature
leaves which is otherwise transcriptionally silenced by DNA-methylation.

Demonstrated that tomato miT6024 negatively impacts plant’s resilence against Alternaria
Solani.

Biological Systems, Information and Networks

The spread of diseases on different network topologies have been explored by treating
precautions as strategies and S, I, R, and D as states.

Established new insight on abundance criteria of feed-forward loop motif in terms of signal-
to-noise ratio.

High Energy and Nuclear Physics:

Established a novel scheme for obtaining possible equilibrium conditions of the hadrons
yielded in heavy-ion collision experiments.

Introduced a new technology of oil coating in RPC with bakelite electrodes. Cosmic test
showed the viability of this technology.

First measurement of excitations in 'Be(d,p)®Be* up to 22 MeV showed that contribution of
high lying states up to 16.63 MeV in ®Be does not solve the cosmological Li problem.
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MAJOR ACCOMPLISHMENTS

Physics of Material and Quantum Systems:

Achievement of amplification of light collection in the atomically thin MoSSe 2D
semiconductor, in a new experiment, exploiting enhanced light scattering and field
amplification from Au nanoantennas coupled to the 2D semiconductor

Demonstrated, for the first time, activation of quantum nonlocality in the scenario of local
discrimination of quantum states, as locally available quantum information distributed
between several physically separated observers can be locally locked without losing any
information.

Proved that the quantum switch constructed from quantum switches could outperform them
even if the individual switches are useful or even useless for quantum communication.

Climate Change, Aerosol and cloud Formation:

Demonstrated that in the atmosphere aged Hydrophobic black carbon aerosols have been
found to act as better cloud condensation nuclei than hydrophilic sea-salt aerosols.

Established that in the absence of fossil fuel emissions, biogenic VOCs emitted from eastern
Himalayan conifer forest play pivotal role in aerosol formation when VOCs get oxidized by
enhanced ozone.

J.C. Bose's designed Apparatus to study
Response in Living & Non-Living
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TOP TEN GOALS

> Understanding plant intelligence and information processing in response to environmental
stimuli.

> Unravelling the inherent complexities in key cellular processes and their implications in
disease biology.

> Exploring microbiomes to reveal biosphere functions, manage pollution, and improve lives.

> Employing multimodal approaches to understand pathogen biology and hostpathogen
interactions for designing novel intervention strategies against infectious diseases.

> Developing and deploying computational tools, data mining, database management, statistical
analysis, etc. for a holistic understanding of stem cell bioinformatics and regulatory RNAs,
oncogenomics, proteomics, drug design, structural bioinformatics and macromolecular
dynamics and for applications in healthcare.

> Application of sub-micron physics to understand macro physics: Universe to biological
systems.

> Microscopic origin of elementary matter in the universe .
> Microscopic processes in natural environment.
> Mesoscopic systems: Light matter interactions.

> Microscopic systems- Quantum information in many-body systems: Entanglement properties
and Quantum networks.
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IMPORTANT INTERNATIONAL AND NATIONAL COLLABORATIONS

In its journey of scientific pursuit for more than 100 years, Bose Institute has not only initiated new
areas of research, such as Cosmic Ray, plant physiology and others, Institute has also contributed to
areas directly relevant for society, such as agricultural innovations. Keeping with the changing time,
Institute is now part of the International and National scientific collaborations to unravel the mysteries
of nature and new innovations and efforts which would directly help to improve the quality of life.

International Collaborations - Mega Projects

=< Facility for Anti-proton lon Research (FAIR) is one of the largest accelerator facilities being
built at Darmstadt, Germany. This will facilitate research in low energy atomic physics to high-
energy heavy ion collision and physics with high energy anti-protons under the same roof. As a
founder member and shareholder of the FAIR, on behalf of DST, Govt. of India,Bose Institute
(BI) scientists are responsible to participate and oversee the designing, manufacturing and
supply of in-kind items (e.g. power converters, beam stoppers etc.) for accelerator and
coordinate participation of Indian scientistsin the experiments at FAIR. Physicists from BI are
also participants of the Compressed Baryonic Matter (CBM) experiment that will study and
characterize the matter created In the relativistic nucleus-nucleus collisions at FAIR. A large section
of the Muon Chamber (MuCh) detector system will be built at Bl in addition to the development of
analysis tools and analysis of data from this experiment.

=< A Large lon Collider Experiment (ALICE) is a dedicated heavy ion collision experiment at
Large Hadron Collider (LHC) at CERN for the understanding of physics of strongly interacting
matter at very high energy densities. Bl has been member of ALICE for last several years. Along
with the data analysis for the characterization of the system created in the collision, BI scientists have
played crucial role in the operation and maintenance of the indigenously built Photon Multiplicity
Detector (PMD). Group has also contributed to develop the firmware required for the Common
Readout Unit (CRU), a crucial component in ALICE Data Acquisition (DAQ) system.

National Collaborations

=< The development and implementation of sensors and treatment technologies for freshwater
systems in India : Development of biosensors for detecting Endocrine Disrupting Compounds
(EDC) in freshwaters for providing safe drinking water. Also, focusing to engineer biodegrader
bacteria for bioreactor-based remediation of EDC in industrial wastewater.

> DBT-NOW: Unraveling the role of PLC in plant drought and heat stress tolerance: Exploring the
potential of PI metabolism to improve crop yield; Hydrogenogenic carbon monoxide conversion
under mesophilic condition using anaerobic granular sludge biomass for biodesulpherization
with IIT Guwahati, Assam.

> Multi-Dimensional Research to Enable Systems Medicine: Acceleration using a Cluster
Approach with NIBMG, Kalyani, IISER Kolkata, TMC, Kolkata, ISI, Kolkata, 1ICB, Kolkata.

= Solid tumor targeting using homing peptides and plasmonicphotothermal technique with CSIR-
CSIO, CSIR-1IM, IIT Ropar, AIIMS, Delhi.

> National Carbonaceous Aerosols Programme (NCAP) WGIII: Carbonaceous Aerosols
Emmissions, Source appointment and Climate effects with 1T Bombay and 16 others.

> Bose Institute has been participating in the National Network program “Metflux” of MoES, Govt of
India. Investigation on “Eastern Himalayan coniferous forest: Source or sink of Greenhouse Gases”.

> Bose Institute has been actively participating in National Mission on Strategic Knowledge for
Climate Change (NMSKCC), DST since 2018. We are working on “Relative role of biogenic
and anthropogenic air pollutants on cloud formation over eastern Himalaya”.

> National clean air program: NCAP (MoEFCC, Govt of India) Strategic action plans to mitigate
air pollution state-wise. Bose Institute is the Nodal Institute and Dr. Abhijit Chatterjee, ESS is
the Nodal Faculty for West Bengal.

=< Fabrication of Infrared Photo-detector based on 2D systems and Tuning the Detection Windows
by coupling with Nanostructures with Jadavpur University.

= Fabrication of Infrared Photo-detector based on 2D systems and Tuning the Detection Windows
by coupling with Nanostructures with Jadavpur University.
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ACADEMIC INPUTS

TOTAL PUBLICATIONS 2021-22 202
AVERAGE PUBLICATION IMPACT FACTOR 2021-22 3.84
BOOKS/BOOK CHAPTERS/INVITED REVIEWS 20
PH.D. AWARDED/THESIS SUBMITTED 2021-22 15
NO. OF MANPOWER TRAINED (B.TECH., M.TECH., M.SC., DIPLOMA 28
ETC)
NO. OF SEMINARS, TRAINING, CONFERENCES, WORKSHOPS, 14
WEBINARS ETC.
PUBLICATIONS
m2017-18
m 2018-19
= 2019-20
m 2020-21
m2021-22
2021-22 3.84
2020-21
423
2019-20
3.60
2018-19 356
2017-18 3.37
0 1 2 3 4 5
AVERAGE PUBLICATION

IMPACT FACTOR 2821-22
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FINANCIAL INPUTS

DST GRANT RECEIVED 2021-22 9,781
EXTRA MURAL GRANT RECEIVED 2021-22 704.91
NO. OF ON-GOING EXTRA MURAL PROJECTS 2021-22 46
AVERAGE EXTRA MURAL PROJECTS PER FACULTY 1.35

(Rupees in Lakh)
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LIST OF PERSONNEL (ADMINISTRATION)
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Nitin Sharma

Arjun Das
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COMPLETION OF SHIFTING AT UNIFIED ACADEMIC CAMPUS, SALT LAKE

Finally, the entire construction of the building including reconstruction of Laboratories, shifting
of research equipments, instruments and other infrastructure, was ready. All administrative and
Academic activities are henceforth accomplished from this Campus since 14" July 2021. This is
indeed a milestone achievement for Bose Institute.
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PH.D. AWARDED

Biochemistry

Debabrata Sinha: Studies on an anti-sigma factor from Staphylococcus aureus. Supervisor:
Prof. Subrata Sau.

Biophysics

Bhisma Narayan Ratha: Peptide Based Biophysical Studies and Inhibitor Designing For
Signalling and Amyloidogenic Class of Proteins. Supervisor: Prof. Anirban Bhunia.

Swapna Bera: Structural Insights of AB Peptides in Membrane: Understanding the Role of
Fibrillation in Alzheimer’s Pathogenesis and Designing of Peptides for AR Fibril Inhibition.
Supervisor: Prof. Anirban Bhunia.

Humaira llyas: Structural And Functional Studies OF Designed Antimicrobial & Anti-
Inflammatory Peptides: Prospects In Plants And Animal Disease Control. Supervisor: Prof.
Anirban Bhunia.

Chemistry

Arijita Subuddhi: Dissecting the response of macrophages to Mycobacterium tuberculosis
infection: the role of epigenetic modifications and immune surveillance mechanisms.
Supervisor: Prof. Joyoti Basu.

Molecular Medicine

Baijayanti Ghosh Protein Quality Control Machinery In Modulation of Spinocerebellar
Ataxia Type 3 Pathogenesis. Supervisor: Prof. Atin Kumar Mandal.

Microbiology

Apurba Sarkar: Identification of a Novel Inhibitor of Mycobacterial Growth that Functions
by Targeting its Thymidylate Synthesizing Enzyme Thyx. Supervisor: Prof. Sujoy Kr. Das
Gupta.

Physics

Deeptak Biswas: Dynamical evolution of matter at extreme conditions. Supervisor: Prof.
Sanjay Kr. Ghosh.

Pooja Bhattacharjee: Study of Potential Self Annihilation Signal from Dark matter
Particles in some Prospective Astrophysical Dark matter Sources. Supervisor: Dr. Partha
Sarathi Joarder (Retd.) and Prof. Dhruba Gupta (Joint Supervisor).

Rathijit Biswas: Study of jet cross-sections and properties in hadronic and heavy-ion
collisions with ALICE at the Large Hadron Collider. Supervisor(s): Prof. Sibaji Raha and
Prof. Supriya Das.
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Prof. Srimonti Sarkar
1. September 2021: nominated as a Member of the Academic Council of Indian Association for
the Cultivation of Science.

2.  November 2021: nominated as member of the Ph.D. Research Advisory Committee of
Department of Genetics, University of Calcutta.

Prof. Shubhhra Ghosh Dastidar

1. Selected as the Associate Editor, Frontiers in Molecular Biosciences (IF 4.6)
Dr. Zhumur Ghosh

1. Member of the National Academy of Science.

Biophysics

Prof. Anirban Bhunia

1. Editorial Board member of (i) Journal of Colloid and Interface Science; (ii) Biochimica et
Biophysica Acta — Biomembranes; (iii) Scientific Reports (Nature Publishing Group); (iv)
PLoS One; (v) Frontiers in Chemistry.

2. Guest Editor of themed issue on “Protein Disorder in Proteostasis and Pathogenesis”, by
Biophysical Chemistry (Elsevier).
3. Miss Dipita Bhattacharyya received “Jharna Rani Samal Best Student Thesis Award” for the

year 2021-22 from Nuclear Magnetic Resonance Society (NMRS), India.

Environmental Sciences

Dr. Abhijit Chatterjee

e Three tripartite MoUs have been signed between:

A) Bose Institute, WBPCB and Kolkata Municipal Corporation

B) Bose Institute, WBPCB and Howrah Municipal Corporation

C) Bose Institute, WBPCB and Barrackpore Municipality
Dr. Abhijit Chatterjee has been working as the Scientific Advisor for the above three urban
local bodies to frame the policies and mitigation plans to combat air pollution.
The study on air pollution and regional climate over Kolkata metropolis and Sundarban was
covered and telecasted in DD News in May 2021.
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Dr. Sanat Kumar Das
Memberships:

1. Subject Expert Committee - Earth & Atmospheric Sciences Areas of “Fund for Improvement
of S&T infrastructures in Universities and Higher Educational institutions”(FIST) Program
of Department of Science and Technology (DST), Ministry of Science and Technology,
Govt. of India.

Institute of Repute (IoR) under the National Clean Air Mission, the Ministry of Environment,
Forest and Climate Change (MoEF-CC); and Central Pollution Control Board (CPCB).

Molecular Medicine

Prof. Kaushik Biswas
1. Editorial Board Member of the Journal PLoS One

Prof. Achintya Singha

2. Member of the Board of Studies (UG), Department of Physics, Midnapore College, till
February 15, 2020.

3. Member of Conference organizing committee: 3rd Annual Conference of Quantum
Condensed Matter (Q-MAT : 2020).

Prof. Soumen Roy

1. Regular Associate of the International Centre for Theoretical Physics (UNESCO), Trieste,
Italy.

Editorial Board member of: (1) PLOS ONE, (2) Indian Journal of Physics (Springer), (3)
Frontiers in Physics.

N

N

Dr. Saikat Biswas

1. Selected as member of the Advisory committee in the Workshop on Advanced Radiation
Detector and Instrumentation in Nuclear and Particle Physics (RAPID2021) 25-29 October
2021.

2. Chaired a session in the Workshop on Advanced Radiation Detector and Instrumentation in
Nuclear and Particle Physics (RAP1D2021) 25-29 October 2021.
3. Proud Indian - Georges Charpak Distinguished Scientist Award, 2022 from IMRF, Institute

of Higher Education & Research, India.
Dr. Sidharth Kumar Prasad
1. Appointed as the Physics Coordinator of the ALICE-STAR India Collaboration to
coordinate all Physics activities of the Collaboration in tune with the ALICE Physics
activities.
Work on “Jet quenching at finite magnetic field” presented by Ms. Debjani Banerjee,
received the best oral presentation award in the National Conference on Fundamental and
Applied Sciences organized by SVNIT, Surat, Gujrat during October 20 - 21, 2021.

n
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Mr. Sayak Chatterjee

1. Received the Ernest Rutherford best researcher award 2022 on 26.01.2022 by the
International Multidisciplinary Research Foundation (IMRF).

Plant Biolog
Prof. Shubho Chaudhuri

Elected Fellow of the West Bengal Academy of Science & Technology (WAST).
Prof. Gaurab Gangopadhyay

1. Invited as a guest at Vedantu Career Online Talk Show on 13.11.2021.

2. Selected as the external member for the '‘Board of Studies’ committee, Department of

Biotechnology and Microbiology of Swami Vivekananda University, Barrackpore, Kolkata
on 16.01.2022.

Senior Scientists

Prof. Gourisankar Sa

e  Editor-in—Chief: International J Immunology.

Sectional Editor: Scientific Reports, Frontiers in Immunology, Frontiers in Oncology,
Proceeding of National Academy of Science, India, Section-B, Head & Face Medicine;
Austin J. Clinical Immunology, J Cancer Research & Molecular Medicine.
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challenges. Vegetos, pp.1-10. https://doi.org/10.1007/s42535-022- 00401-7.

213. Sarkar, A*., Paul, S.*, Singh, C.*, Chowdhury, N.*, Nag, P.*, ...... Ringe, R.P., Das, S. (2022) A novel plant
lectin, NTL-125, interferes with SARS-CoV-2 interaction with hACE2. Virus Research 315:
198768. 10.1016/j.virusres.2022.198768

214. Nag, P., Paul, S., Shriti, S. and Das, S. (2022) Defence response in plants and animals against a common
fungal pathogen, Fusarium  oxysporum. Curr Res  Microbial Sc. 3: 100135
https://doi.org/10.1016/j.crmicr.2022.100135

215. Nag, P., Mandal, N., Sarkar, J. and Das, S. (2022) Paraburkholderia bengalensis sp. nov. isolated from roots
of Oryza sativa, IR64. Arch Microbiol. 204 : 347 10.1007/s00203-022-02960-4



Biophysics

LIST OF BOOK / BOOK CHAPTER / INVITED REVIEW
- Biphysics |

Prof. Anirban Bhunia

1. Edited a book on “NMR Spectroscopy for Probing Functional Dynamics at Biological
Interfaces”, invited by Royal Society of Chemistry, UK. The price of the book is £199.00.

Publishing Jo

NMR Spectroscopy for Probing Functional Dynamics at Biological Interfaces

Editors: Anirban Bhunia, Hanudatta S Atreya, Neeraj Sinha

About this book The print version of this book is planned for release on 17
August 2022. Information about this book is subject to

NMR spectroscopy has found a wide range of applications in life sciences over recent change without notice.

decades. Providing a comprehensive amalgamation of the scattered knowledge of how to
apply high-resolution NMR technigues to biomolecular systems, this book will break down

the conventional stereotypes in the use of NMR for structural studies. The major focus is on Pre-order hardback @

.
novel approaches in NMR which deal with the functional interface of either protein-protein £199.00

interactions or protein-lipid interactions. Bridging the gaps between structural and i 7
* Exclusive of taxes

functional studies, the Editors believe a thorough compilation of these studies will open an This book containg 720 pages.
entirely new dimension of understanding of crucial functional motifs. This in turn will be

helpful for future applications into drug design or better understanding of systems.

The book will appeal to NMR practitioners in industry and academia who are looking fora Request an inspection copy
comprehensive understanding of the possibilities of applying high-resolution NMR

spectroscopic techniques in probing biomolecular interactions.

2. Guest Editor of a themed issue on “Secondary Metabolites and Peptides as Unique
Natural Reservoirs of New Therapeutic Leads for Treatment of Cancer and Microbial
Infections” by Frontiers in Chemistry.

Dr. Wriddhiman Ghosh

e The monograph (DOI:10.1002/9781119554356) titled “Systems Biogeochemistry of major
Marine Biomes” - co-edited with Dr. AnindaMazumdar of Geological Oceanography
Division, CSIR National Institute of Oceanography, India — was published by John Wiley
and Sons, Inc., 111 River St, Hoboken, NJ 07030, USA on 28 March 2022. | have also
written three chapters of this book as a corresponding author.
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(1) Sarkar, J., Mondal, N., Mandal, S., Chatterjee, S. and Ghosh, W. (2022). Deep
Subsurface Microbiomes of the Marine Realm. In Systems Biogeochemistry of Major
Marine Biomes (eds A. Mazumdar and W. Ghosh).
https://doi.org/10.1002/9781119554356.ch6.

(i)  Mandal, S., Mondal, N., Bhattacharya, S., Ghosh, W. and Bhadra, B. (2022).
Biogeochemistry of Marine Petroleum Systems. In Systems Biogeochemistry of
Major ~ Marine  Biomes (eds A. Mazumdar and W.  Ghosh).
https://doi.org/10.1002/9781119554356.ch?.

(iii)  Mondal, N., Mandal, S. and Ghosh, W. (2022). Geomicrobiology at a
Physicochemical Limit for Life. In Systems Biogeochemistry of Major Marine
Biomes (eds A. Mazumdar and W. Ghosh).
https://doi.org/10.1002/9781119554356.ch12.

Systems Biogeochemistry of
Major Marine Biomes
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Senior Scientists

Prof. Sampa Das

1. Paul S, Jain A, Shriti S, Das S (2022) Possible bioremediation strategies for arsenic
detoxification by consortium of beneficial bacteria. In: Plant-Microbe Interactions.
Singh H B and Vaishnao A (Eds.) CRC Press,eBook ISBN: 9781003171416.
DOI: 10.1201/9781003171416-18.

2. Jain A, Bhar A and Das S (2021) Improving Biotic and Abiotic Stress Tolerance in Plants: A
CRISPR-Cas Approach. In Genome Engineering for Crop Improvement (pp. 217-237).
Springer, Cham. https://doi.org/10.1007/978-3-030-63372-1 9.

3. Bhar A, Jain A, Das S (2022) Development and regulation of microbial pesticides in the
post-genomic era. In Advances in bio-inoculant science, biopesticides Editor(s):
Rakshit A, Meena V' S, Abhilash P C, Sarma B K, Singh H B, Fraceto L, Parihar M, Singh A
K, Woodhead Publishing, pp 285-299, ISBN 9780128233559. https://doi.org/10.1016/B978-
0-12-823355-9.00018-3.



PARTICIPATION IN CONFERENCES / SYMPOSIA / WORKSHOPS /
INVITED TALKS DELIVERED

Biochemistry

Prof. Subrata Sau

e A poster entitled *A superbug under the radar: virulence factors and regulators contributing
to pathogenicity in Staphylococcus aureus’ was presented in India International Science
Festival held in Panaji, Goa during 10-13 December 2021.

Prof. Srimonti Sarkar
e Organized PhD Coursework Inauguration Lecture by Prof. Jan-e Alam, VECC.

e Organized International Women’s Day Keynote Lecture by Prof. Tanuka Chattopadhyay,
University of Calcutta.

e Organized and anchoredpanel discussion on ‘The Contribution of Women in Science,
Science Education & Science Management’ on the occasion of International Women’s Day.

e Delivered an invited lecture entitled Giardia lamblia: An Unusual Model Organism
Charts a Different Evolutionary Course at Amity University, Kolkata, on 18th August,
2021.

e Poster presentation in conference “32nd Molecular Parasitology Meeting” organised by
Marine Biological Laboratory, Woods Hole, MA, USA during October 5-9, 2021; Title of
Poster: Unique Proteasomal Architecture of Giardia lambliaand novel functions of
some of its subunits by Ankita Das, Atrayee Ray and Srimonti Sarkar.

e Poster presentation in conference “32nd Molecular Parasitology Meeting” organised by
Marine Biological Laboratory, Woods Hole, MA, USA during October 5-9, 2021; Title of
Poster: Giardia's Unique ESCRT Machinery with Altered Inter-subunit Interactions
Within Some Complexes by Nabanita Patra, Nabanita Saha and Srimonti Sarkar.

Dr. Abhrajyoti Ghosh

e Participated as a judge in the poster session and activity session in the ‘Vigyan
SarvatraPujyate’, a program under the aegis of the Azadi Ka Amrit Mahotsav (celebrating
the 75" Year of Indian Independence) held during February 22 -28, 2022 at Jagadis Bose
National Science Talent Search (JBNSTS), Kolkata, West Bengal, India.

o 4™ March 2022: Delivered an invited lecture entitled “Exploring tea rhizosphere
microbiome using deep sequencing” in the “Peek into Biodiversity and Beyond: A
hands-on training workshop on NGS” organized by the Indian Institute of Science,
Education and Research (IISER), Kolkata, India.

e 15" January 2022: Delivered an invited lecture entitled ““Evaluation of Plant Growth
Promoting Rhizobacteria and Influence of Rhizodeposition on the Tea Rhizosphere
Microbiome of Darjeeling, India” in the “Lecture series in celebration of AZADI KA
AMRIT MAHOTSAV” organized by the Department of Microbiology, Goa University,
Goa, India.

« 4" September 2021: Delivered an invited lecture entitled “Understanding stress adaptation in
thermoacidophilic archaea” in the “Faculty Development Program: Emerging Areas in
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Biological and Chemical Sciences” organized by the Department of Biosciences and
Department of Chemistry, JIS University, West Bengal, India.

« 27" August 2021: Delivered an invited lecture entitled “Deciphering the Role of Toxin
Antitoxin System in the archaeal stress adaptation” in the International Webinar series
"New horizons of integrative biology" curated by the Department of
Microbiology, Techno India University, West Bengal, India.

e 24™ July 2021: Delivered an invited lecture entitled “A tale of two small heat shock
proteins: insights into anovel substrate transfer pathway in archaea” in the “Faculty
development program: Advancements in life science research: a bird’s eye
view” organized by The Amity Institute of Biotechnology, Kolkata, West Bengal, India.

Prof. Shubhhra Ghosh Dastidar

e Keynote at the workshop organized by JIS institute of Advanced studies and research,
Kolkata, May 24, 2021

e Popular Science talk to the school students in the Science Day event at Bose Institute, Falta
Campus, Feb 28, 2022

e Talk in the web-conference organized by ACTREC, Mumbai, March 10-11, 2022

e Plenary talk at the 15th National Seminar cum Workshop on ‘Genomics and Bioinformatics
in the High-throughput era’ organized by Bioinformatics Facility, University of North
Bengal, March 26-27, 2022.

Dr. Zhumur Ghosh

e Delivered an invited talk entitled “Role of Long noncoding RNAs in guiding mammalian
development” at the meeting Perspectives in Computational Biology from April 1% to 3"
2021, organised by IISER-Mohali.

e Delivered an invited talk entitled “Regulatory Noncoding RNomics - shaping modern day
therapeutics” at DBT MANAV- Data Science Webinar Series 2021 on 30" September
2021, organized by IISER-Pune.

Dr. Sudipto Saha

< Invited talk on “LHSpred: a web based application for predicting lung health severity”,
at BIC Webinar IX: Computational Biology Approaches to Combat COVID-19, organized
by Bose Institute, online June 12, 2021.

e Invited talk on “Possible Paths Toward Panacea of Allergic Diseases: From Biomarkers to
Vaccines”, Health Informatics Summit, organized by HIT Delhi online, October 17, 2021.

Prof. Anirban Bhunia
 NMRS webinar, Organized by Nuclear Magnetic Resonance Society of India.

e Chemical Biology Society webinar, organized by 11ISER Kolkata and CSIR-11CB.
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Chemistr

Prof. Jayanta Mukhopadhyay

e Mechanism of functions of delta factor from B. subtilis, BioNext 2021, April 2021 Admas
University (online presentation).

Environmental Sciences

Dr. Abhijit Chatterjee

e Keynote address: Delivered a popular lecture on the occasion of “International Blue Sky
Day Celebration” held on 7" September, 2021 at West Bengal Pollution Control Board
(Physical).

e Invited Talk: International Webinar on Geology and Climate (GeoClimate 2021), September
28-29, 2021.

e International webinar series: Periodically hosting (in the alternate month) the international
webinar series, Air Quality Management Webinar, organized by The University of
Wisconsin-Madison, Duke University and Bose Institute since February 2021..

Molecular Medicine

Prof. Kaushik Biswas

e Presented an invited talk titled “Understanding Carcinogenesis : Multidirectional Role of
Gangliosides in Tumor Growth, Progression and Metastasis” at the Faculty Development
Lecture Series organized by Swami Vivekananda University, on August 06, 2021.

e Delivered an invited talk titled "Genome Editing : Past, Present and Future” in the Faculty
Development Programme organized by MAKAUT on Feb 07-11, 2022.

Physics

Prof. Somshubhro Bandyopadhyay
e Participated at Local Organizing Committee ICQIF2022, 1SI, Kolkata.
Prof. Dhruba Gupta

« Delivered a lecture on “Measurement of the ‘Be(d,p)®Be* reaction at 5 MeV/A” at the
ISOLDE Workshop and Users Meeting at CERN, December 14-16, 2021, Zoom Meeting
Attended EURO-LABS Town Meeting, May 3 - 4, 2021, Zoom Meeting.

 The paper "Elastic and inelastic scattering of 'Be on *2C at 5 MeV/A", presented by Kabita
Kundalia received the best poster prize in Nuclear Reaction and Nuclear Astrophysics
category at the 65th DAE Nuclear Physics Symposium, BARC, Mumbai, December 1-5,
2021.

Prof. Achintya Singha

e Delivered invited talk in the Webinar and online training program on '‘Raman Spectroscopy’,
during 11 to 12 November, 2021 organized by IIT Kharagpur and HORIBA Scientific India

e Delivered invited talk in the Webinar Internship Course on "Emerging Trends in
Nanomaterials for Different Device Architectures (ETNDDA-2021) during 15™September to
28 November 2021 organized by The Council of the Indian Chemical Society.
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e Delivered invited talk in Refresher Course in “Advances in Nano-Science and Nano-
Technology”, conducted by the UGC - Human Resource Development Centre, The
University of Burdwan from 26.11.2021 to 09.12.2021.

» Delivered 26" Lecture in Siksha ‘O’ Anusandhan Weekly Academic Lectures (SOAWAL -
2022) organized by Department of Chemistry, in Siksha ‘O’ Anusandhan, Deemed to be
University, Bhubaneswar, Odisha, India on 26" February 2022..

Prof. Supriya Das

e “Statistical Methods and Error Analysis” (Series of 4 online lectures) in ‘IV ALICE - India
School on QGP’, November 2021.

e Organised National Science Day 2022 on February 28, 2021 at Bose Institute.

e “Compressed Baryonic Matter: Peep into the Core of Neutron Stars” — Faculty talk at Bose
Institute on March 23, 2022.

Dr. Saikat Biswas
e Delivered two lectures in "IV ALICE-India School on Quark-Gluon Plasma”, on “Building

of Detectors for High Energy Physics Experiments” November 8 - November 20, 2021.

e Worked as the coordinator of selection of best student award in "IV ALICE-India School on
Quark-Gluon Plasma", November 8 - November 20, 2021.

e Participated in IISF 2021- Mega Science Expo, Goa and was in-charge of Bose Institute
stall.

Mr. Sayak Chatterjee

e Presented a poster on “Effects of charging-up on Gas Electron Multiplier detector” at the
CERN-Fermilab HCP Summer School on August 28, 2021

e Presented a talk on “Characterisation of Gas Electron Multiplier detector for high-rate
experiments” at the VIRTUAL SCHOOL ON FLAVOR STRUCTURE OF THE
STANDARD MODEL on September 11, 2021.

e Presented a talk on “Charging up effect in triple GEM detector” at the Workshop on
Advanced Radiation Detector and Instrumentation in Nuclear and Particle Physics
(RAPID2021) on October 26, 2021.

e Presented a talk on “Gain, energy resolution measurement of GEM detector and coincidence
setup demonstration using cosmic ray” at the Workshop on Advanced Radiation Detector
and Instrumentation in Nuclear and Particle Physics (RAP1D2021) on October 27, 2021.

e Presented a talk on “Characterization of Gas Electron Multiplier Detector” at 3" National
Conference on Frontiers of Modern Physics (NCFMP 2021) on November 26 - 27, 2021.
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Mr. Arindam Sen

e Presented a poster on “Bakelite RPC with a New Technique of Linseed Oil Coating” at
CERN-Fermilab HCP Summer School, August 23 - September 4, 2021.

e Presented a talk on “Bakelite RPC with and without linseed oil coating” at Workshop on
Advanced Radiation Detector and Instrumentation in Nuclear and Particle Physics
(RAPID2021), October 25 - 29, 2021.

e Presented a talk on “Gain, energy resolution measurement using GEM detector and
coincidence setup demonstration using cosmic ray” (Virtual lab visit) at Workshop on
Advanced Radiation Detector and Instrumentation in Nuclear and Particle Physics
(RAPID2021), October 25 - 29, 2021.

e Presented a talk on “A new technique of linseed oil coating in Resistive Plate Chamber” at
3rd National Conference on Frontiers of Modern Physics (NCFMP 2021), November 26 -
27, 2021.

Dr. Sidharth Kumar Prasad
1. Conference organised on “ALICE-STAR India Collaboration Meeting August 2021 during
17-20 August, 2021.
2. Conference organised on “Hindi Diwas and Hindi Pakhwada 2021” during September 14 —
28, 2021.
3. Organized “IV"™ ALICE-India school on Quark-Gluon Plasma” during November 08 — 20,
2021.
4. Organized following webinars:
a. April 22, 2021; Speaker: Prof. Paolo Giubellino, Scientific Managing director, FAIR,
Germany on “FAIR: The universe in the lab”.
b. June 06, 2021; Speaker: Prof. Ralf Rapp, Texas A&M University, USA on “In-Medium T-
Matrix approach for Heavy Quarks and the sQGP”.
c. September 30, 2021; Speaker: Prof. Sergei Voloshin, Wayne State University, Detroit,
USA on “Search for Chiral Magnetic Effect in isobar collisions at RHIC”.
d. February 19, 2022; Speaker: prof. Peter Braun-Munzinger, Scientific Director, EMMI, GSI
(Germany).
e. March 21, 2022; Speaker: Dr. Archana Sharma, Principal Physicist, CERN, Geneva on
“Gaseous detectors: State-of-the-art and future perspective”.
5. Delivered a talk on “PMD in ALICE” ALICE-STAR India Collaboration meeting on 17 — 20,
August, 2021.
6. Delivered a talk on “ALICE India Physics co-ordination” in ALICE-STAR India
Collaboration board meeting on 19 August, 2021.
7. Participated and represented Bose Institute on “Multiplicity and transverse spherocity

dependent study of inclusive charged jet properties in pp collisions using PYTHIA” in XXIV
DAE-BRNS HEP SYMPOSIUM on 14 — 18 December, 2020.

8. Mr. Abhi Modak presented a poster on “India International Science Festival — ISF” during
10 — 13 December, 2021.
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Plant Biology

Prof. Shubho Chaudhuri

e Poster presentation in conference “From 3D light to 3D electron microscopy” organised by
EMBL, Heidelberg, Germany during 13th- 16th March, 2022; Tittle of Poster: Unravelling
the role of a novel plant exclusive ARID-HMG protein in early stages of pollen grain
development by Ruby Biswas, Sonal Sachdev, Shubho Chaudhuri.

Prof. Gaurab Gangopadhyay

e Acted as the resource person (internal) for the National Science Day Celebration at the Falta
campus of Bose Institute on 28.02.2022; delivered the lectures entitled (1) Acharya JC Bose
— His transition from a Physicist to Biologist, and (2) Crop improvement: From traditional
techniques to the plant molecular biology and biotechnology.

e Invited to deliver a scientific lecture at the Department of Botany, Serampore College,
Hooghly for the under graduate and post graduate students on 11.03.2022; delivered the
lecture entitled “Plant developmental biology - a molecular insight and a few case studies of
plant transgenic technology”.

Prof. Pallob Kundu

e Ananya Mukherjee and Pallob Kundu, Developing an optimized toolkit for inducible
regulation of gene expression in tomato plants” has been selected for an E-poster
presentation in the Original Research category at iCRISPR-2021, the National Conference

on ‘CRISPR/Cas: From Biology to Technology”, November 25-27, 2021, virtual mode
organized by SRM University AP.

e For the celebration of National Science Day, we have organized a One-day scientific
programme for local school students on the topic “Commonly Used Biotechnological
Methods” at the Falta Experimental Farm, Bose Institute on 28 February 2022. Total 150
students and teachers have participated.

Senior Scientists

Prof. Gourisankar Sa
e 21 Online and offline talk delivered in various International and National Conferences.

e 9 International and National Conferences Sessions were Chaired.
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1 DBT
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LIST OF ON-GOING PROJECTS

Date of
Commencement

09-Jan-17

Date of
Termination

08-Jul-22

Principal
Investigator

Director, Bose
Institute

Title of the Projects

Multi-dimensional Reserch
to Enable Systems
Medicine: Acceleration
using a Cluster Approach’
at Kalyani, West Bengal

Grant
Sanctioned

14,05,32,000

2 DBT

13-Jul-17

12-Jul-21

Prof.
Manikuntala
Kundu

Transcriptional regulator
RegX3-dependent
modulation of the
macrophage immune
response by
Mycobacterium
tuberculosis

61,84,000

3 DBT

30-Jan-18

29-Jul-21

Prof. Mahadeb
Pal

Understand molecular
mechanism of action of a
protein chaperone inducer
azadiradione and its
therapeutic development
for Parkinson's disease
treatment

36,02,000

4 DBT

16-Jul-18

15-Jul-22

Dr. Pallob
Kundu

Developing an optimized
toolkit for induicible
genome editing and
regulation of gene
expression in tomato plant:
implicaitons in adjusting
complex traits via synthetic
biology approach

78,06,800

5 DBT

24-Sep-18

23-Sep-22

Prof.
Gaurisankar Sa

Development of delivery
system for miR-325-3p for
immunotherapy of cancer

79,29,800

6 DBT-WB

15-May-18

14-May-21

Dr. Gaurab
Gangopadhyay

Development of
Transgenic Pineapple
Over-expressing AcCSERK
to Combat Fungal
Pathogens

19,99,645

7 DBT-WB

02-Jul-18

01-Jul-21

Dr. Shubho
Chaudhuri

Investigating the role of
Trithorax factor
ULTRAPETALA1 in salt
stress response in rice

43,31,840

8 DBT-WB

28-Aug-18

27-Aug-21

Prof. Gautam
Basu

The significance of
feedback loop between
ZEB1 and PRMT in
Fbroblast growth factore
(FGF)-mediated epithelial-
mesenchymal transition in
Breast Cancer

30,30,000
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Date of
Commencement

28-Mar-19

Date of
Termination

06-Mar-22

Principal
Investigator

Prof. Sanjay K.
Ghosh

Title of the Projects

Development of a cost
effective and portable
electro-optical system for
effective investigation of
residual ambient gases
using spark emission
spectrometry towards the
estimation of atmospheric
gases compostiton w.r.t.
height using high flying
drones

Grant
Sanctioned

24,37,600

10

DST (SPLICE-
Climate
Change

Programme)

22-Mar-18

19-Mar-22

Dr. Abhijit
Chatterjee

Understanding the Role of
Local and Transported
Biogenic and
Anthropogenic Aerosols on
Microphysical and
Chemical Properites of
Low Level Clouds Over
Eastern Himalaya, India

74,08,800

11

IFCC

01-Aug-16

31-Jul-22

Prof. Sanjay K.
Ghosh

CBM MUCH

28,80,40,000

12

ITM(MOES)

13-Sep-18

12-Sep-21

Dr. Abhijit
Chatterjee

Study on Biosphere-
Atmosphere Exchange of
Carbon Dioxide, Water
Vapour and Energy in a
High Altitude Forest
Canopy at Eastern
Himalaya

25,08,000

13

MoEFCC

29-Mar-17

28-Jun-22

Dr. Abhijit
Chatterjee

National Carbonaceous
Aerosols Programme
(NCAP) WGIII: Carbo-
naceous Aerosols Emmi-
ssions, Source appointment
and Climate effects

1,06,08,000

14

SERB

24-Jul-18

23-Jan-22

Dr. Shubho
Chaudhuri

Investigating the role of
Arabidopsis ARID-HMG
protein, AtHMGB15, in the
pollen development
process

46,29,744

15

SERB

09-Aug-18

18-Jan-22

Dr. Zhumur
Ghosh

SERB Women Excellence
Award to Dr. Zhumur
Ghosh, BIC "LncRNA
target connectivity to Small
Molecules: Implication in
Cancer Therapy"

18,00,000

16

SERB

15-Sep-18

14-Sep-21

Dr. Achintya
Singha

Fabrication of Infreared
Photo-detector based on
2D systems and Tuning
the Detection Windows by
coupling with
Nanostructures

50,33,714

17

SERB

11-Oct-18

10-Oct-21

Dr. Jayanta
Mukhopadhyay

Evaluating the role and
mechanism of function of

30,69,000
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Date of

Commencement

Date of

Termination

Principal
Investigator

Title of the Projects

delta factor of Bacillus
subtilis

Grant
Sanctioned

18 SERB 26-Mar-19 25-Mar-22 Dr. Abhrajyoti | Response of B. 38,68,803
Ghosh aryabhattai AB211 to
maize root exudates:
insights from transcriptome
analysis
19 SERB(DST) 03-May-07 02-May-22 Prof. Pinakpani | Award of J.C. Bose 40,00,000
Chakrabarti Fellowship to
Prof. Pinakpani
Chakrabarti
20 SERB(DST) 26-Mar-07 31-Mar-22 | Prof. Siddhartha | Award of J.C. Bose 9000000
Roy Fellowship to (FOR LAST
Prof. Siddhartha Roy 5YEARS)
21 SERB(DST) 01-Apr-17 17-Dec-25 Prof. Joyoti Award of J.C. Bose 54,00,000
Basu Fellowship to
Prof. Joyoti Basu
22 CSIR 01-Aug-19 31-Jul-22 Prof. Developmental and 21,00,000
Gaurisankar Sa | functional aspects of newly
identified CD8+ T-
regulatory cells in tumor
microenvironment
23 DBT 20-Dec-18 16-Jun-22 Prof. Investigation of the 80,00,000
Gaurisankar Sa | Transcriptional Regulation
of miR-325 and Evaluating
its Potential as a
Therapeutic Agent for
Cancer
24 CCRH 01-Aug-19 31-Mar-22 Prof. Role of Silica in Cancer 11,59,830
Gaurisankar Sa | regression : A mechanistic
study
25 SERB 05-Dec-18 04-Jun-22 Dr. Anirban Intracellular Dyamics of 30,70,000
Bhunia Small Molecules During
Novel AMP-mediated
Resilience in Planta: A
Multidisciplinary Approach
26 SERB 06-Jul-19 05-Jan-23 Dr. Pallob Convergent miRNA 52,30,828
Kundu actions in coordination of
stress-response to
Alternaria solani infection
in tomato lines
27 SERB 07-May-19 06-May-22 Prof. Srimonti | Characterization of the 42,33,000

Sarkar

cellular roles of the
proteasome and its
deubiquitinase GIRpn11 of
the differently-diverged
eukaryote Giardia lamblia
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CSIR
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Date of
Commencement

01-Sep-19

Date of
Termination

31-Aug-22

Principal
Investigator

Dr. Sanat Kr.
Das

Title of the Projects

Physico-chemical factors
influencing Aerosol
Hygroscopicity during fog,
its effect on Aerosol
Radiative Properties and
fog nowcasting: a study in
the context of Regional
Climate Change over
Eastern India

Grant
Sanctioned

30,652,000

29

CSIR

26-Aug-19

31-Aug-22

Dr. Anupama
Ghosh

Deciphering the
involvement of
programmed cell death in
the pathogenic develop-
ment of Ustilago maydis

19,60,000

30

Indo-Swiss

24-Jun-19

23-Jun-23

Prof. Siddhartha
Roy

Next generation advanced
therapies for fight -
hemoglobino-pathies via
rational intervention in Y-
globin regulatory network

1,16,21,600

31

ICMR

08-Aug-19

07-Aug-21

Dr. Sudipto
Saha

Development of
knowledge base on
pulmonary diseases for
estimating the prevalece
and etiology : a pilot study
in eastern India

1,66,000

32

DBT

09-Oct-19

08-Oct-22

Dr. Anirban
Bhunia

Tailor Made
Peptidomimetics
Designing Against Human
Islet Amyloid Polypeptide
(hIAPP) Aggregation: A
Therapeutic Approach
Associated With Type-2
Diabetes

66,74,500

33

CSIR

26-Aug-19

31-Aug-22

Dr. Abhrajyoti
Ghosh

Decipherig the cross-talk
between rhizosphere
microbiome and the plant:
insights

from tea rhizosphere
microbiome, metabolome
and culture dependent
analyses

20,00,000

34

ICMR

28-Aug-19

27-Aug-22

Dr. Kaushik
Biswas

Understand the epigenetic
regulation of GM2-
synthase gene in cancer

25,30,000

85

SERB

04-Dec-18

03-Dec-21

Prof. Mahadeb
Pal

Understand regulation of
heat shock factor 1
activities in human cells

30,65,148

36

SERB

29-Jan-20

28-Jan-23

Prof. Anup
Kumar Misra

Synthesis of the
polysaccharide fragments
of opportunistic human
pathogens Providencia
strains and their
glycoconjugate derivatives

26,02,800
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Funding Date of Date of Principal Title of the Projects Grant
Authority Commencement  Termination Investigator Sanctioned
37 CSIR 12-Jan-21 11-Jan-24 Dr. Abhrajyoti | Diversity and Distribution 23,50,000
Ghosh of Antibiotic Resistance
Genes in the Sundarban
mangrove estuary :
coordination of
anthropogenic and
evolutionary influences
38 SERB 18-Dec-20 17-Dec-25 Dr. Smarajit Setting up a State-of-the- 28,60,33,520
Polley Art CryoEM
Dr. Atin K. Regional/National Facility
Mandal in Eastern Region at Bose
Dr. Jayanta Institute: Transforming the
Mukhopadhyay | Structure-guided Drug
Discovery and
Therapeutics Research
Landscape in India
39 DBT-WB 17-Mar-21 16-Mar-24 Dr. Atin Kumar | Characterizing the 21,40,000
Mandal interaction between
Phosphodiesterase 8
(PDE8A) and 14-3-3 with
CRAF: Gaining insights
into CRAF regulation
40 DST 30-Mar-21 29-Mar-24 Prof. Pallob Improvement and broad- 14,01,59,760
Kundu scale implementation of
different biotechnology-
oriented programmes for
the socio-economic
upliftment of Scheduled
Tribe community of West
Bengal
41 DBT 27-Sep-19 26-Sep-22 Dr. Subhrangsu | Unraveling the mechanism 69,28,000
Chatterjee of action of LINC00273
(Long intergenic Non
Coding RNA) in inducing
Epithelial to Masenchymal
Transition in Cancer
42 DST & DAE 31-Mar-26 DIRECTOR, India's participation in the 6,15,00,00,000
BOSE construction of the Facility
INSTITUTE for Antiporton and lon
Research (FAIR) at
Darmstadt, Germany
43 SERB 21-Jan-22 20-Jan-25 Prof. Kaushik | Mechanism of ganglioside 52,72,400
Biswas GM2-mediated regulation
of miR-615-5p in targeting
oncogenic ID1 to mediate
tumorigenesis
44 SERB 24-Jan-22 23-Jan-25 Dr. Anupama | Investigating the role of 29,61,495
Ghosh HSP20 in the pathogenic

development of Ustilago
maydis
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Funding Date of Date of Principal Title of the Projects Grant
Authority Commencement  Termination Investigator Sanctioned
45 DBT 23-Mar-22 22-Mar-27 Prof. Sbhbhra | Continuation of the 1,87,54,131
Ghosh Dastidar | existing Centre of
Dr. Zhumur Excellence in
Ghosh Bioinformatics and
expanding it as a
datacenter involving newer
direction of research to
address the healthcare
and environmental issues
of national need - BIC at
Bose Institute, Kolkata
46 DST & DAE 03-Nov-21 31-Oct-26 Prof. Supriya | Indian Participation in the 5,73,50,000
Das ALICE Experiment at
CERN
47 SERB 25-Mar-22 24-Mar-25 Dr. Sanat Kr. Revealing bioaerosol 38,14,360
Das movements within the area
spanning eastern
Himalayas and coastal
Bay of Bengal
48 Wellcome 01-Feb-2016 31-Jan-22 Dr. Smarajit Wellcome Trust DBT India 3,59,32,160
Trust DBT Polley Alliance Intermediate

Fellowship - Understanding
the Biochemical and
Structural Basis of Signaling
Modularity of Kinases in
Their Biological Context




-
— SCIENTIFIC REPORT -

DEPARTMENT OF
BIOCHEMISTRY



As a part of celebration of 75" year of Independence “AZADI KA AMRIT MAHOTSAV” Bose
Institute organised “Orientation Programme (Bose Institute Ph.D. Coursework)” on
November 17, 2021. Keynote Lecture on The Brownian Motion of Corona and Quarks, was
delivered by Prof. Jan-e Alam from Variable Energy Cyclotron Centre (VECC), Department of
Atomic Energy, Salt Lake City, Kolkata.
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‘ DEPARTMENT OF BIOCHEMISTRY

OVERVIEW

Since its inception in 1974, research at the Department of Biochemistry has focused on
understanding the properties of various biological macromolecules and their interactions with
other cellular components. The department's mission has been aimed at finding scientific
solutions to various national needs and also to educate and train the next generation of
researchers. Our scientists are studying how organisms respond to various kinds of stress, how
macromolecular complexes gain specificity, how the biology of pathogenic microbes differs
from that of the host, how to contain microbial virulence, and how to alleviate processes
contributing to neurodegenerative diseases. Our administrative and technical support staff are a
vital part of our research ecosystem. Students who join this department can look forward to a
vibrant and supportive research environment. We are proud of our alumni, many of whom have
achieved greatness in their chosen research fields.

LIST OF PERSONNEL

Faculty Members: Prof. Pinakpani Chakrabarti (J. C. Bose Fellow), Prof. Subrata Sau,
Prof. Srimonti Sarkar (Chairperson), Prof. Ajit Bikram Datta, Dr. Abhrajyoti Ghosh.

Research Scientist : Dr. Tanaya Chatterjee, DST-(WOS-A), Dr. Shreya Sengupta (DST-Woman
Scientist) (terminated on 14.02.2022).

Students : JRF/SRF : Avishikta Chatterjee, Pritha Mondal, Trisha Ghosh, Debasmita Sinha,
Sangita Mondal, Anurupa Sett, Manish Sarkar, Ankita Das, Mousam Roy, Sayantan Mukherjee
(terminated on 21.02.2022), Sayandeep Gupta, Tushar Chakraborty, Kaustav Bhakta, Arghya
Bhowmick, Agnita Acharya, Jagriti Das, Nabanita Patra. Senior Project Associate: Dr. Debarun
Acharya (from 01.10.2021). CSIR RA: Dr. Shyantan Mukherjee (from 15.03.2022). RA : Dr.
Triparna Mukherjee, Dr. Swapan Kr. Jana, Project Assistant (J. C. Bose Fellowship of Prof.
Pinakpani Chakrabarti) : Jesmita Dhar, Supriyo Bera.

Staff Members: Rama Chatterjee, Dipak Ch. Konar, Atanu Pramanik, Kissun Turi.



PROF. SUBRATA SAU

Professor
Department of Biochemistry

Group Members:
Tushar Chakraborty, SRF

Debasmita Sinha, SRF

Research background and vision:

Staphylococcus aureus remains one of the dreaded health hazards on the earth primarily due to
the emergence of antibiotic-resistant strains of this bacterium and the non-availability of a
vaccine. The virulence factors and virulence regulators, produced by S. aureus for causing
diseases, have not been elaborately investigated though these determinants may be exploited in
the discovery of new antistaphylococcal agents. To expedite the screening and designing of such
agents, we are, therefore, engaged in understanding the structure, function, folding mechanism,
and stability of various S. aureus-encoded virulence determinants, namely, alternative sigma
factor 6®, anti-o® factor RsbW, anti-RsbW factor RsbV, cyclophilin Cyp, and CapF, a capsule-
producing enzyme. RsbW not only blocks 6® but also phosphorylates RsbV. ¢® also manages
stress-response in S. aureus.

Summary of research during April 1, 2021 — March 31, 2022:

The residues Ser 106 and Trp 136 of S. aureus Cyp aligned with an Ala and a Phe residue of
other cyclophilins, respectively. To demonstrate their roles, mutants Cyp[S106A] and
Cyp[W136A], were constructed by replacing Ser 106 and Trp 136 of Cyp with an Ala residue.
Our studies have shown that the inhibitor binding affinity and enzymatic activity of
Cyp[W136A] are identical to those of Cyp, whereas these are different in Cyp[S106A]. The
stability, tertiary structure, surface hydrophobicity, and Trp accessibility of Cyp[S106A] are also
significantly different in comparison with those of Cyp. The computational investigations also
agreed with our in vitro studies. We have observed that Ser 106 of Cyp, compared to Ala at the
same position, generated a higher number of non-covalent bonds with the cognate inhibitor.

To understand the folding-unfolding mechanism of S. aureus CapF, urea- and guanidine
hydrochloride (GdnCl)-induced unfolding of a recombinant CapF (rCapF) was studied
separately. The unfolding of rCapF was reversible but occurred via the formation of multiple
dimeric intermediates. While intermediates, rCapF1, rCapF2, and rCapF3, were generated at 1
M, 2 M, and 3 M urea, intermediates, rCapF4 and rCapF5, were produced at 0.5 M and 1.5 M
GdnCl, respectively. No intermediate (except rCapF5) lost NADPH binding activity. rCapF3 had
a rCapF-like shape, whereas other intermediates had a relatively smaller shape. rCapF4 though
lost the maximum extent of shape, its secondary structure remained unaffected. In addition, the
tertiary structure and hydrophobic surface area of the intermediates not only varied from each
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other but also varied from those of rCapF. At least one of the four Trp residues in the rCapF
intermediates also had higher solvent accessibility. Our computational studies have indicated that
the region around Trp 137 of CapF is most sensitive, whereas the NADPH binding motif at the
N-terminal end of this protein is relatively resistant to unfolding.

A modeling study previously demonstrated that the putative dimeric region at the N-terminal end
of RsbW binds ¢®2, the domain 3 of ¢®. In addition, nine RsbW residues (Arg 23, Leu 24, Ser
31, Arg 32, Ala 35, Tyr 37, lle 40, Lys 44 and Glul47) form non-covalent bonds with ten
residues (Arg 19, lle 23, lle 26, Glu 34, Glu 35, Glu 36, Leu 38, Glu 39, Glu 42 and Tyr 47) of
623, Our computational studies have suggested that Arg 23, Leu 24, Ser 31, Arg 32, and Lys 44
might be essential for interaction between RsbW and the domain 3 of 6®. To verify the in silico
data, construction and purification of RsbW mutants are in progress.

Major accomplishment (significant results):

- Ser 106 preserves the tertiary structure, function, and stability Cyp.
- CapF unfolds via the formation of multiple intermediates.

e Constructed and purified additional RsbW mutants.

Future plan for 2022-23:

e Understanding the effects of zinc metal ion on CapF.

= Purification and characterization of CapF domains.

- Purification and characterization of RsbW and ¢ mutants.

Scientific Activities:

Participation in
Book Conference /
Chapter / Symposia / Extramural

Student
Awarded Publication
Ph.D.

Patent Award /
Applied / Honour /

Invited Workshop and Funding Granted Membership

Review Delivered Invited
Talk

01 02 - 01 - - -

Average publication impact factor: 3.392

S. aureus proteins RsbW, Cyp and CapF involved in
pathogenesis were investigated using different probes

'

Cyp residue Ser 106 was found critical for preserving its
structure, function, and stability

CapF was unfolded via the formation of structurally distinct,
biologically active unfolding intermediates

\

Two deletion mutants of RsbW were constructed and purified




PROF. SRIMONTI SARKAR

Professor
Department of Biochemistry

Group Members:

Nabanita Patra, CSIR-SRF Adhoc
Ankita Das, INSPIRE Fellow-SRF
Adhoc

Avishikta Chatterjee, INSPIRE
Fellow-SRF Adhoc

Pritha Mondal, CSIR-SRF Adhoc
Trisha Ghosh, UGC-SRF Adhoc
Anurupa Sett, UGC-JRF Adhoc
Shankari Prasad Datta, PA

Collaborators:

Prof. Alok Kumar Sil, Dept. of Microbiology,

Calcutta University

Dr. Sandipan Ganguly, Scientist F, Division of Parasitology,
National Institute for Cholera and Enteric Diseases

Research background and vision:

My laboratory is engaged in studying two different model organisms, the parasitic protist
Giardia lamblia and yeast Saccharomyces cerevisiae. We use molecular genetic approaches to
interrogate the functions and assemblies of various cellular machineries of Giardia. This
parasite is the causative agent for giardiasis, a diarrheal disease that is highly prevalent in
tropical countries such as India, with reports indicating that ~33% of the population may be
affected.We are studying pathways of Giardia that are not only important for its survival inside
the host, but also its transmission from one host to another. Our aim is to uncover parasite-
specific features of such pathways so that these may be targeted for therapeutic purposes. We
are also assessing the role of the yeast vacuole in mediating stress response,with the ultimate aim
of bioengineering yeast strains in order to make them better suited for food and beverage
production.

Summary of research during April 1, 2021 — March 31, 2022:

We have uncovered several parasite-specific attributes within the proteasomal and also the
lysosomal protein degradation machinery of Giardia. These may be exploited for developing
new therapeutic options that will specifically target the parasite and have little or no effect on the
host.Although Giardia is a basal eukaryote, it has many unique morphological features,
including having an intricate and complex microtubule-based cytoskeleton. Our research is
revealing that many of the giardial orthologues of well-characterized proteins from higher
eukaryotes, have gained additional functions that enable them to associate with subcellular
structures that are unique to the parasite.



Major accomplishment:

e Revealed an important mechanistic divergence between the host and giardial ESCRT
pathways and uncovered a possible role of the ESCRT machinery in sustaining the ventral
disc, which is an important virulence factor of Giardia

» Detected enhanced binary-interactions between several proteasomal lid subunit pairs, and
these are likely to compensate for the absence of lid-stabilizing factors in Giardia. Also, a
weaker interaction between the GIRpn8-GIRpn11 pair may be necessary to support the extra-
proteasomal role of GIRpn11.

e Proteomic studies indicated that the differential phosphorylation status of the GIaSNAPs
during encystation may be the underlying reason for their rapid subcellular redistribution
during encystation.

e Documented that the shape of the yeast vacuole changes in response to alcohol stress;
alcohol also inhibits ESCRT-mediated protein sorting into the vacuole.

Future plan for 2022-23:
e Conduct structure-function studies to uncovered the basis of selective interactions between
the paralogues of GINSF and GIaSNAPs.

e Understand how the giardial ESCRT pathway operates in the absence of Snf7, a key
component for membrane deformation in the corresponding host pathway.

e Map the interactions within the TRAPP tethering complex components of Giardia.

e ldentify cellular factors that contribute towards change in vacuole shape in presence of
alcohol.

Scientific Activities:

Participation in
[2]010] 4 Conference /
Chapter / Symposia / Extramural

Student
Awarded Publication
Ph.D.

Patent Award /
Applied / Honour /

Invited Workshop and Funding Granted Membership

Review Delivered Invited
Talk

Mysistoyl growp = 2
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Unlike the host orthologue, Glistl is myristoylated at an exposed lysine
residue.Myristoylation at this peripheral site, will allow the protein to anchor to the
membrane while still remaining accessible for binding with GIVVps4b and GIDid2b.




PROF. AJIT BIKRAM DATTA

Professor
Department of Biochemistry

Group Members:

Pritam Naskar,

Sayani Sarkar
Shubham Jha

Collaborator:
Prof. M. Dasgupta, Dept. of Biochemistry, University of Calcutta, Kolkata

Research background and vision:

X-ray crystallography and cryo-EM backed by biochemical assays and biophysical experiments
can be used to unravel diverse aspects of proteins and other macromolecules in terms of their
function and interactions that outline their roles in vivo. Most of the proteins, may be except a
few, need to interact with other proteins and macromolecules, such as DNA, RNA, and lipid
bilayer, to disburse their biological functions. These “specific” interactions are crucial for cell
survival. Thus even a single point mutation in a given protein that alters its interactions with a
critical partner can lead to drastic pathophysiological consequences. Our broad goal is to
decipher the structural basis behind the specificity of physiologically relevant interactions. To
make it a practicable approach, we focus on the interactions in ubiquitination, a post-translational
modification process of proteins that regulate numerous cellular processes including
transcription, proteostasis, localization, and signal transduction in eukaryotes. Ubiquitination in
cells require a concerted effort by three classes of enzymes, namely E1, E2, and E3; and these
enzymes interact among themselves in a highly specific and at times in a promiscuous manner to
ubiquitinate specific substrate protein(s) to initiate requisite physiological response(s). Our lab
works on novel and diverse members from these enzyme classes to understand the basis of their
specificity from a structural and biochemical point of view.

Summary of research during April 1, 2021 — March 31, 2022:

Different aspects of the ubiqutination machinery has been investigated this year and is
summarized in the following points.

e We previously showed that a class of ubiquitin conjugating E2 enzymes, Ube2Es, undergo
intramolecular autoubiquitination in the conserved lysine residues present in their N-terminal
extended regions. We probed for the presence of similar auto-ubiquitiation in another E2,
Ube2T, implicated in the Fanconi anemia pathway, containing lysines in its C-terminal tail.
We observed that Ube2T Cterminal also undergoes ubiquitination similar to Ube2Es. Thus it
appears that intramolecular autoubiquitination is a conserved phenomenon across diverse E2s
and act as a regulatory mechanism.

< Amongst the 30 E2s coded by the human genome, a few have been found to contain a second
ubiquitin binding site distal to the active site cysteine. This “backbinding” enhances the
ubiquitin transfer activity of E2s. The mechanism of this activation is yet to be deciphered.
We have identified a few amino acid residues which are distal from both the active and the
backbinding site, but appears to ‘relay” the information from the backbinding site to the
active site cysteine causing the allosteric activation.
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* We also compared the structure of the Uba6 Ufd domain solved in our laboratory with that of
the human Ubal and located large structural differences between them, particularly in the
loop regions. We therefore also designed and generated various multiple point mutants of
both Ubal and Uba6 by replacing each of these loops alone or in combination. Purification
of these mutant proteins have been carried out along with the cognate E2s.

Major accomplishments (significant results):

e An apparently unrelated network of amino acid residues plays critical role in Allosteric
regulation of enzymatic activity of ubiquitin conjugating E2 enzymes via backbinding of
a second ubiquitin molecule.

= Non-canonical ubiquin activating E1 enzyme, Uba6, has Ufd Domain that harbors
significant structural alterations from the canonical one despite overall similarity leading
to altered E2 recogntion pattern.

e Intramolecular autoubiquitination is a common phenomenon in Conjugating E2s and act
as a regulatory mechanism.

Scientific Activities:

Participation in
Book Conference /
Chapter / Symposia / Extramural

Patent Award /
Applied / Honour /
Granted Membership

Student
Awarded Publication

Ph.D. Invited Workshop and Funding

Review Delivered Invited

PCR-based
Site-directed mutagenesis

urd &
urd 8"

e hsUbabm*
hsUba1-6Ufd hsUba6-1Ufd

Domain Swap mutants Point mutants

Schematic showing the generation of various clones of human ubiquitin E1 enzymes, Ubal and
Uba6. The structure shown here are only for representative purposes as all E1s share a common
domain organization and fold and varies only in smaller details. hsUba6m* , indicates various
mutants that have been generated.



DR. ABHRAJYOTI GHOSH

Associate Professor
Division of Biochemistry

Group Members:

Chandrima Bhattacharyya, INSPIRE
Fellow-Adhoc

ShayantanMukherji, UGC-Adhoc
Mausam Roy, UGC-Adhoc
Sayandeep Gupta, CSIR-SRF Adhoc
Arghya Bhowmick, CSIR-Adhoc
Koustav Bhakta, Institute Fellow
Dr. Triparna Mukherjee, ICMR-RA

Research background and vision:

My laboratory works on understanding the stress response in model organisms as well as
microbial communities from different environmental niches. Two different ecosystems are
currently under investigation in the laboratory, namely Sundarban mangrove wetland and tea
rhizosphere ecosystems. We use a variety of techniques starting with biochemistry, microbiology
and genomics to unravel the molecular players important in adaptation and evolution of
microorganisms under stress conditions. The long-term vision of the laboratory is to decipher the
stress-induced molecular mechanism that led to evolution vis-a-vis pathogenicity of
environmental microorganisms.

Summary of research during April 1, 2021 — March 31, 2022:

During last one year, our biochemistry group has been involved in analyzing the cross-talk in the
heat shock response pathway of thermoacidophilic crenarchaeal model oraganism
Sulfolobusacidocaldarius. We we investigated the crosstalk in the heat shock response pathway
of thermoacidophilic crenarchaeon Sulfolobusacidocaldarius.In the present study, we
biophysically and biochemically characterize done of the small heat shock proteins, Hsp14, of S.
acidocaldarius. Moreover, we investigated its ability to interact with Hsp20 and Hsp60
tofacilitate the substrate proteins’ folding under stress conditions. LikeHsp20, we demonstrated
that the dimer is the active form of Hsp14, and it forms an oligomeric storage form at a higher
temperature. More importantly, the dynamics of the Hspl4 oligomer are maintained by rapid
subunitexchange between the dimeric states, and the rate of subunit exchange increases with
increasing temperature. We also tested the ability of Hspl4to form hetero-oligomers via subunit
exchange with Hsp20. We observed hetero-oligomer formation only at higher temperatures (50
°C-70 °C). Furthermore, experiments were performed to investigate the interaction between
small heat shock proteins and Hsp60. We demonstrated anenthalpy-driven direct physical
interaction between Hspl4 and Hsp60. Our results revealed that Hspl4 could transfer sHsp-
captured substrate proteinsto Hsp60, which then refolds them back to their active form.
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Our environmental microbiology group has been involved in analysing tea rhizosphere
microbiome in various tea estates of Darjeeling, India. India contributes 28% of the world’s tea
production,and the Darjeeling tea of India is a world-famous teavariety known for its unique
quality, flavour andaroma. This study analyzed the spatial distribution of bacterial communities
in the tea rhizosphere of six different tea estates at different altitudes. The organic carbon, total
nitrogen and available phosphate were higher in the rhizosphere soils than the bulk soils,
irrespective of the sites. Alpha and beta diversities were significantly (p < 0.05) higher in the
bulk soilthan in the rhizosphere. Among the identifiedphyla, the predominant ones were
Proteobacteria, Actinobacteria and Acidobacteria. At the genus level,only four out of 23
predominant genera (>1% relative abundance) could be classified, viz., Candidatus Solibacter
(5.36 _ 0.36%), Rhodoplanes (4.87 _ 0.3%), Candidatus Koribacter (2.3 _ 0.67%),
Prevotella(1.49 _ 0.26%). The rhizosphere effect was prominent from the significant depletion of
more ASVs (n = 39) compared to enrichment (n = 11). The functional genes also exhibit a
similar trend with the enrichment of N2 fixation genes, disease suppression and
Acetoinsynthesis. Our study reports that the rhizobiome of tea is highly selective by reducing the
alpha and beta diversity while enriching the significant functional genes.

Major accomplishment:
e Tea plants are highly selective in shaping their own rhizosphere microbiome in Darjeeling.
This feature might contribute towards the quality of tea produced in this region.

e Archaeal small Hsp14 drives the substrate shuttling between sHsps and hsp60 in the absence
of co-chaperone Hsp70. This hints towards how heat shock components evolved in all three
domains of life.

e Our collaborative effort has introduced a new concept ‘Bacteriobot’, which takes a drug
attached to it in the distal parts of the gut and delivers in a control manner.

Future plan for 2022-23:
e Evaluation of tea rhizobiome of different tea estates across India (Darjeeling, Assam, Palampur,
Kangra, and Nilgiri).

= Investigating the role of rhizodeposits in the interaction between plants and beneficial microbes.

e Cross-stress adaptation of thermoacidophilic crenarchaeon Sulfolobusacidocaldarius.

Scientific Activities:

Participation in

Student Book Conference / Patent Award /

Awarded | Publication CIEEL ) SYIETE ST Applied / Honour /
Ph.D. Granted Membership

Invited Workshop and Funding
Review Delivered Invited
Talk

Average publication impact factor: 6.7166
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Observance of Swacchta Pakhwada 2022 at Unified Academic Campus of
Bose Institute on 02.05.2022
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On November 18, 2021, Lectures on Nobel Prize Winning Works 2021 was organized by Bose
Institute at UAC Auditorium alongwith Ph.D. Orientation Programme 2021. Speakers were
Chemistry: Prof. Anup Mishra, Physics: Prof. Soumen Ray, Physiology: Prof. Smarajit Polley.
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‘ DIVISION OF BIOINFORMATICS

OVERVIEW

Today’s Division of Bioinformatics started its journey three decades ago as a DBT funded BTIS
Network's center at Bose Institute to offer Bioinformatics facility and skill-set. Later the full time
research was started at the center and thereby it evolved as a ‘Centre of Excellence in
Bioinformatics’, as graded by the DBT. The Bose institute has upgraded this center into its
regular Division. The broader objectives of the research carried out in this division are to provide
fundamental insights into Biology, to rationalize complex experimental observations, to make
applications with long term goal to come up with scientific strategies for modern therapeutic
approaches. The division has decent infrastructure of bioinformatics and computational biology
research. The scientific expertise of the division covers stem cell bioinformatics and regulatory
RNAs, oncogenomics, proteomics, drug design, structural bioinformatics and macromolecular
dynamics etc. The products of the divisions include databases software in addition to the human
resource development; it routinely conducts training and workshops for students in order to
spread scientific and technical skills in bioinformatics.

LIST OF PERSONNEL

Faculty Members: Prof. Shubhra Ghosh Dastidar, Dr. Zhumur Ghosh, Dr. Sudipto Saha.

Students : JRF/SRF : Gourab Das, Troyee Das, Byapti Ghosh, Sreyashi Majumdar, Saran N,
Abhirupa Ghosh, Jagannath Das, Paramita Roy, Shazia Firdous, Debarati Paul, Debadrita Basu,
Nibedita Ray Chaudhuri, Premananda Basak, Souvik Sinha, RA : Dr. Sibun Parida. Women
Scientist : Dr. Arpana Verma.

Staff Members: Sanjib Kumar Gupta, Sujata Roy, Jibananda Mondal, Birendra Kumar Bari.



SHUBHRA GHOSH DASTIDAR

Professor
Division of Bioinformatics

Group Members:
Souvik Sinha
Debadrita Basu
Debarati Paul

Nibedita Raychaudhuri
Premananda Basak

Research background and vision:

The broader and interdisciplinary areas of interests of our group includes Chemistry, Biophysics,
Biochemistry, Structural and Molecular Biology, etc. with aims to understand the molecular
mechanisms of biological events. We address questions whose answer may need insights not
only from the molecular structures but also from their dynamics of their constituent atoms. Our
work begins by mimicking such realistic molecular situations using computer simulations and
then their events of structural changes and interactions are analysed and utilized for making
predictions. We are currently working on the systems like, Bcl2 family of proteins, a,3-Tubulin
and microtubules, Kinases etc. and all of them have relevance in the battle against cancer and
against several other diseases.

Summary of research during April 1, 2021 — March 31, 2022:

(i) Investigations and analysis of the intrinsic dynamics of the Kinases to obtain an
understanding on the possible paths of their conformation switching, from inactive to active
states. A manuscripts will be communicated very soon.

(if) Obtaining a mechanistic insight into the conformational switching of o,p-tubulin dimer
under the influence of suitable molecules which can act as the ligands of tubulin; having
such a control over tubulins conformation is a possible key to diminish the cell proliferation
and the work has the promise for getting applied in designing promising therapeutic
molecules against cancers. We already have published several manuscripts, one has been
published recently and one more is under preparation.

(iii) Understanding the Allosteric impact of the intrinsically disordered region of Bcl2 portions
on the structured region of the protein and how that could constitute an important part of
mechanism of the proteins to function. We have been publishing our work in this field and
just recently one has been communicated for publication.

(iv) Started to work on the structural variations in the protein aggregates and their structural
polymorphism.

(v) Collaborative works, to complements the experimental findings, some of the work is already
published/accepted and more are under progress.

Major accomplishment (significant results):

(i) The molecular mechanisms of both the microtubule over-stabilizing ligands of the Taxol
binding site (Typel) and microtubule destabilizing ligands of the Colchicine Binding domain
(Type 2) upon binding the tubulin dimer, are being investigated at the dimeric level using a
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computational based approach, namely Molecular Dynamics Simulation followed by
analyses over the generated data. The investigations led to some key findings common to
both types of ligands such as: the subtle changes in the angle between the o,p-tubulin, the
alteration of the flexibility of the protein, disruption of the interaction patterns of the system,
drastic changes in the internal modes of motion, etc. all of which cumulatively determine
whether the ligand bound dimers get eligible to fit into the microtubular superstructure or
not. One manuscript has been published this year, several published earlier and one more is
under preparation.

(if) Residue phosphorylation in the long unstructured loop region of Bcl-2 revises its
communication with the primary binding site that directly influences binding of its partner
protein Bax. Phosphorylation increased its interaction with transmembrane domain thereby
hindering its release from the binding pocket. These insights would be are important for
understanding the roles of Bcl2 family of proteins in apoptosis. One manuscript has been
communicated and one is in preparation.

(iii) The current work elaborates on how minimal essential domains of kinase activators can
sufficiently sensitize the catalytic domain towards activity by claiming share on the kinase’s
internal interaction network. These activators can remarkably utilize conserved a-helices of
the catalytic domain as ‘lever-like’ elements to distantly switch active site interactions and
that too in a manner that modifies the free energy landscape and creates low energy routes
between inactive and active states of the enzyme. One manuscript will be communicated
very soon.

(iv) As a part of a collaborative work with experimentalists of other research institutes, a
bioinformatics analysis on the possible existence of the super-antigenic motif in the
constituent proteins of SARS COV2 was carried out. A recent report in literature from other
groups found the existence of such motif in the spike protein which has similarity with the
superantigenic motif present in the staphylococcus enterotoxin B. We have identified the
possibility of existence of a similar motif in nucleocapsidphosphoprotein of SARS COV2,
The work has been accepted for publication and also selected for cover story.

(v) In collaborative works with plant biologists in Bose Institute, we have achieved significant
molecular insight on pH sensitivity of some proteins and the work is still under progress.

Future plan for 2022-23:

Our projects on the following direction, which are long term, would continue:

(i) Investigations on the mechanisms of influence of the therapeutic molecules on the o,p-
Tubulin dimer and their control over cell proliferation

(if) Obtaining mechanistic insights into the allosteric activation and regulations of protein
kinases and exploring their possible therapeutic applications.

(iii) Probing the structure, dynamics and interactions of the Bcl2 family of proteins, their
cooperative interactions to understand their roles in apoptotic machinery and finding
molecular strategies to interfere with therapeutic objectives.

(iv) Obtaining molecular insights into thestructural polymorphism of protein aggregates and their
correlations with the diseases, to find possible ways of human interventions.

(v) Various collaborative works with experimentalists to complement their experimental
observations with our computational molecular insights.
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The figure shows the free energy (2D PMF) landscapes of DFGout ,1n transitions. 2D PMF
profiles, expresses as the functions of distance pairs, DS1 (H154(C%\)-F176(CZ)) and DS2
(N161 (CA)-F176(CZ)). The relative values of the free energy at various points in the plot are
shown in color scale. The lowest energy path of transitions (shown in blue arrows) between
DFG-out and DFG-in states in absence (left) and presence (right) of TBCTD have been shown.
(Details provided in Annexure-I).
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Associate Professor
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Gourab Das, ICMR SRF

Dr. Arpana Mukherjee, SERB WOS-A
Sibun Parida, Project RA

Research background and vision:

Our lab has the main focus to understand the role of regulatory noncoding RNAs in cancer and
early embryonic development where stem cell plays a crucial role.

Our lab’s vision is to develop relevant tools and databases (aligned to our lab’s research focus)
which will boost nation-wide implementation of omics facilities in clinical settings by efficient
big data management so as to promote personalized therapy in India.

Summary of research during April 1, 2021 — March 31, 2022:

a. Investigating the role of piwil interacting RNAS(piRNAs) and long noncoding
RNAs(IncRNAs) in cancer and early embryonic development and developing an online
resource for multispecies piRNAs (RNABiol.,2021).

b. Deciphering the role of parental non-coding RNAs in fertilization and early embryonic
development.

c. Investigating the noncoding RNA mediated epigenetic alterations in stem cell derivatives.

Work done:
Identification of INCRNA-mRNA targets:

LncRNA targets were identified using our lab’s protocol “LncRMultiBTPred”. Then such pairs
were studied for expression correlation (Pearson correlation) using R-Bioconductor. LncRNA-
MRNA pairs whose R score > 0.5 and p-value < 0.05 were selected.

Identification of potential miRNA targets:

The potential targets for differentially regulated miRNA were predicted using our in-house
protocol “miRTpred” and “TargetScan”.

Identification of potential piRNA targets:

The potential targets for up-regulated piRNAs were identified by searching for target sites within
3' UTRs of down-regulated mRNAs using miRanda algorithm and vice- versa. As proposed by
Hashim et. al target pairs with an alignment score (sc = 170) and energy (en < -20Kcal/mol) were
considered for analysis.

Functional analysis using IPA:

In order to perform functional annotation of the selected set of up- and down-regulated genes,
QIAGEN’S INGENUITY  Pathway Analysis (IPA, QIAGEN Redwood City
(http://www.ingenuity.com/) software was used.
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Figure 1: Venn diagram representing exclusive and shared mRNAs, IncCRNAs,
miRNAs and piRNAs as detected in Oocyte, Sperm and Zygote

Contribution of parental long RNAs (IncRNAs and mRNAS):

Oocyte and sperm contribute 1833 and 709 IncRNAs respectively. during zygote formation.
Most of them are novel IncRNAs. When it comes to protein coding transcripts, we have found
the contribution of 18261 and 1308 mMRNAs from oocyte and sperm respectively. Differential
gene expression analysis revealed 445 mRNAs and 11 IncRNAs to be differentially regulated
between zygote and oocyte as well as 599 mRNAs and 47 IncRNAs between zygote and sperm.
These long RNAs are taken for further IcRNA-mRNA expression correlation analysis in order
to predict the function of the IncRNAs. Next, we performed an exhaustive literature search on
the differentially expressed as well as correlated protein coding genes to screen out those which
are important towards maintaining the zygote till Zygotic Genome Activation (ZGA).

Major accomplishment (significant results):

Developed and launched piRNAQuest v.2(2" version of piRNAQuest) which hosts varied
information about multi-species piRNAs.

Future plan for 2022-23:

» Detecting the role of mMiRNAs as epigenetic modulators inducing oncogenicity in stem cell
derivatives.

e Validating the role of tRNA derived piRNAs in ovarian teratocarcinoma and elucidating
their role in maintaining cancer stem cell/progenitor populations.

= Validating the effect of the presence of SNPs within IncRNA loci in ovarian, breast and
cervical cancer.
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DR. SUDIPTO SAHA
Associate Professor

Division of Bioinformatics

Group Members:
Shazia Firdous, SRF
Abhirupa Ghosh, SRF
Saran N, SRF

Sreyashi Majumdar, SRF
Jagnnath Das, JRF
Paramita Roy, JRF

Dibakar Roy, JRF
Stuti Ghosh, JRF

Research background and vision:

My laboratory studies lung diseases including asthma, multi-drug resistant tuberculosis (MDR-
TB) with specific goal of understanding and improving diagnosis, prognosis and treatment using
bioinformatics and systems biology approaches.

Summary of research during April 1, 2021 — March 31, 2022:

My lab has contributed in three different research areas, during the period. First, we have
compiled expression biomarkers of allergic diseases in human and other organisms, along with
their single nucleotide polymorphisms (SNPs), gene ontology terminologies, structure and drug
information in Database of Allergy and Asthma Biomarkers—version2 (Majumdar et al.,
Allergy, 2021). Second, LHSPred, a web-based prediction server was developed using machine
learning techniques that allows to predict lung severity using only six blood test parameters
(Manuscript in 2" revision submitted, 2022). Finally, a meta-analysis of sputum microbiome
of lung diseases was performed that identifies specific taxonomic and functional signatures in
asthma, bronchiectasis, chronic obstructive pulmonary diseases (COPD), cystic fibrosis (CF) and
tuberculosis (TB) and healthy smoker (Manuscript submitted, 2022).

Major accomplishment (significant results):

» Updated DAAB-V2 version of the database of allergy and asthma biomarkers, which was
published in Allergy Journal (IF: 13:146]

e LHSPred (Lung Health Severity Prediction) tool was developed that enables users to
determine a score that evaluates the computed tomography (CT) scans, without radiologist
intervention, and predict risk of pneumonia with features of blood examination and age of

patient.
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Future plan for 2022-23:

« Develop a microbiome database of airway diseases with specific references to gut and
lung microbiome.

e Study the gut-lung axis in airway diseases

* Generate multi-omics data (Proteomics, transcriptomics, metablomics) from sputum of
asthmatics and COPD patients and identify potential biomarkers.
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Figure 1: The relative abundances of phyla in terms of read percentages across the groups. A) The abundant
phyla among all observed kingdoms, phyla with relative abundances < 1.0% are merged. B) The abundant phyla of
kingdom Bacteria, phyla with relative abundances < 1.0% are merged. C) The fungal phyla. D) The abundant phyla
of kingdom Virus, phyla with relative abundances < 0.001% are merged. *The phyla Chordata was removed before
converting to relative abundances.
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Professor

Department of Biophysics
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Sk. Abdul Mohid, SRF
Ranit Pariary, SRF

Dibakar Sarkar, SRF
Shruti Mukherjee, SRF

Research background and vision:

Biological membranes are an important functional interface for a plethora of physiological
reactions, taking place within the cell. Thus the determination of molecular structure and
dynamics of biomembranes and the associated functional peptides and proteins is, in fact, one of
the most significant challenges in contemporary science. My laboratory involves several
biophysical techniques, including cutting-edge solid- and solution-state NMR spectroscopic
techniques to characterization the membrane-associated functioning of several biologically
active peptides and proteins. This allows the atomistic understanding of the crucial structural
motifs that can be targeted for therapeutic interventions.

Summary of research during April 1, 2021 — March 31, 2022:

e Structural characterization of small amyloid oligomers at an atomic resolution.

e Membrane induced amyloid pathogenicity.

e Molecular mechanism of fibrillation of Amyloidogenic peptide and design of inhibitors.
< Rational design of antimicrobial peptides to develop pathogen-resistant transgenic plants

e Regulation of Lipopolysaccharide (LPS) induced signalling cascade in sepsis or septic
shock.

Major accomplishment (significant results):
1. Unravelling the molecular mechanism of Amyloid fibril formation.

2. In an attempt to develop novel antimicrobial peptides, a series of peptides were synthesized
and evaluated their antimicrobial activities; a number leads have been identified with
promising antimicrobial and antisepsis effects.

3. Molecular mechanism of fibrillation of Amyloidogenic peptide and designing of inhibitors
for AB40/42, insulin, a-synuclein, Lysozyme, hIAPP etc.

4. Biochemical and molecular biological experiments will be performed to study the effect of
the designed peptide on plant pathogen Xanthomonas campestrispv. Campestris, a Gram-
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negative, rod shaped gamma-proteobacterium. Also, in due course, a transgenic, over-
expressing the desired antimicrobial peptide would be developed using an Agrobacterium
based binary vector system. The transgenic plants would be challenged with the relevant
pathogen and their performance would be monitored along with the control.

5. Large efforts already have been devoted to clarifying the mode-of-action of antimicrobial
peptides (AMPs), and to optimize their selectivity. In contrast, drug delivery aspects of
AMPs have been much less investigated. Yet, drug delivery systems have potential to
improve the performance of AMPs in a range of contexts. For example, proteolytic
degradation, abundant in infected tissue, risks to dramatically reduce the effect of many
AMPs administered on their own. Furthermore, systemically administered AMPs risk rapid
clearance from bloodstream circulation due to binding to anionic serum proteins, in turn
resulting in reduced bioavailability, as well as accumulation-related toxicity. There is also a
need for approaches to facilitate cell internalization of AMPs for efficient antimicrobial
effect on cell-internalized pathogens, of interest, e.g., in tuberculosis.

Recently, we have started working on either nanoparticles or quantum dots for drug delivery
to specific site by taking advantage of intracellular permeability of gold nanoparticles to
mammalian cells and ‘clustering effect” upon attaching multiple copies of a short peptide
sequence to the nanoparticles. Coupling the two concepts resulted in remarkable outcomes in
both in vitro and in vivo experiments. We further elucidated the antimicrobial mechanism of
peptide-conjugated nanoparticles by live cell NMR spectroscopy and confocal microscopy
as well as determined the structure of the peptide assembly upon complexation with bacterial
components.

6. Membrane-amyloid protein interaction study using solution- and solid-state NMR
spectroscopy.

Future plan for 2022-23:

e Characterizing B-sheet breaker hybrid peptidomimetics (BSBHps&cBSBHps). The
main aim of this work is to design, synthesis of novel [-sheet breaker hybrid
peptidomimetics (BSBHps), which can either stabilize the monomeric AB40/42 or disrupt
the mature fibrils to non-toxic species. Fluorescence experiments will be performed to
evaluate the efficiency of inhibition of fibrillization and disruption of existing fibril of
AB40/42. Further, the structural characterization of these compounds is planned to use
solution state NMR such as STD, trNOESY and SOFAST-HSQC to define the binding
modes against AB40/42 monomer, oligomer and mature fibrils.

e Screening of small molecules against insulin fibrillation.Insulin, a peptide hormone
commonly used to treat diabetes, undergoes aggregation at the site of repeated injections in
diabetic patients as well as during its industrial production and transport. The reduced
bioavailability of insulin due to aggregation prevents the proper control of glucose levels in
diabetic patients. Although insulin therapy was first introduced about 100 years ago,
generating small molecules that can specifically and effectively inhibit insulin aggregation
remains a challenge. Further, no synthetic small molecules have been found to disintegrate
insulin amyloids to the best of our knowledge. Therefore, we shall be screening non-toxic
and non-hemolytic small molecules to inhibit the insulin aggregation as well as
disintegration of insulin fibrils to non-toxic ones. Furthermore, insulin biosimilars glargine
and lispro that the currently widely used for diabetic treatment will also be used as a
reference.
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DR. SUBHRANGSU CHATTERJEE

Associate Professor
Department of Biophysics

Group Members: Collaborators:

Meghomukta Mukherjee, SRF, Inspire Fellow  Prof.Tanya Das, Professor, Bose Institute
Pallabi Sengupta, CSIR-SRF Prof. Gaurishankar Sa, Professor, Bose
Nilanjan Banerjee, Instititute Fellow, SRF Institute

Suman Panda, CSIR-SRF Dr. Deba Prasad Mandal, Associate Professor,
Anindya Dutta, Institute Fellow, SRF WBSU

Ananya Roy, CSIR-SRF Dr. Shamme Bhattacharjee, Assistant
Debopriya Bose, Institute Fellow, JRF Professor, WBSU

Laboni Roy, CSIR-JRF Dr. Partha Chakrabarti, Scientist E2, 1ICB

Dr. Samit Chattopadhyay, Ex-Director, 1ICB
Dr. T. Govindraju, Associate Professor,
JNCASR

Research background and vision:

My research project mainly focuses on the various G-Quadruplex structures with different
sequence context. De novo design of ligands to arrest G rich quartet structures has become my
major area of interest. Small molecules, short sugar modified DNA/RNA aptamers, antimicrobial
peptides, natural products we screen to see their efficacy to bind telomeric DNA structures.

Summary of research during April 1, 2021 — March 31, 2022:

Targeting Oncogene Promoters and Ribosomal RNA Biogenesis by G-Quadruplex Binding
Ligands Translate to Anticancer Activity.

G-Quadruplex (GQ) nucleic acids are promising therapeutic targets in anticancer research due to
their structural robustness, polymorphism, and gene-regulatory functions. Here, we presented the
structure—activity relationship of carbazole-based monocyanine ligands using region-specific
functionalization with benzothiazole (TCA and TCZ), lepidine (LCA and LCZ), and quinaldine
(QCA and QC2Z) acceptor moieties and evaluated their binding profiles with different oncogenic
GQs. Their differential turn-on fluorescence emission upon GQ binding confirmed the GQ-to-
duplex selectivity of all carbazole ligands, while the isothermal titration calorimetry results
showed selective interactions of TCZ and TCA to c-MYC and BCL-2 GQs, respectively. The
aldehyde group in TCA favors stacking interactions with the tetrad of BCL-2 GQ, whereas TCZ
provides selective groove interactions with c-MYC GQ. Dual-luciferase assay and chromatin
immunoprecipitation (ChIP) showed that these molecules interfere with the recruitment of
specific transcription factors at c-MYC and BCL-2 promoters and stabilize the promoter GQ
structures to inhibit their constitutive transcription in cancer cells. Their intrinsic turn-on
fluorescence response with longer lifetimes upon GQ binding allowed real-time visualization of
GQ structures at subcellular compartments. Confocal microscopy revealed the uptake of these
ligands in the nucleoli, resulting in nucleolar stress. ChIP studies further confirmed the inhibition
of Nucleolin occupancy at multiple GQ-enriched regions of ribosomal DNA (rDNA) promoters,
which arrested rRNA biogenesis. Therefore, carbazole ligands act as the “double-edged swords”
to arrest c-MYC and BCL-2 overexpression as well as rRNA biogenesis, triggering synergistic
inhibition of multiple oncogenic pathways and apoptosis in cancer cells.



BOSE INSTITUTE ANNUAL REPORT 2021-2022

Curcumin arrests G-quadruplex in the Nuclear Hyper-Sensitive 1111 element of c-MYC
Oncogene leading to apoptosis in metastatic breast cancer cells.

c-MYC is deregulated in triple negative breast cancer (TNBC) pointing to be a promising
biomarker for breast cancer treatment. Precise level of MYC expression is important in the
control of cellular growth and proliferation. Designing of c-MY C-targeted antidotes to restore its
basal level of cellular expression holds an optimistic approach towards anti-cancer treatment.
MY C transcription is dominantly controlled by Nuclear Hypersensitive Element 111-1 (NHEIII1)
upstream of the promoter region possessing G-Quadruplex silencer element (Pu-27). We have
investigated the selective binding-interaction profile of a natural phytophenolic compound
Curcumin with native MYC G-quadruplex by conducting an array of biophysical experiments
and in silico based Molecular Docking and Molecular Dynamic (MDs) simulation studies.
Curcumin possesses immense anti-cancerous properties. We have observed significantly
increased stability of MYC-G Quadruplex and thermodynamic spontaneity of Curcumin-MYC
GQ binding with negative AG value. Transcription of MYC is tightly regulated by a complex
mechanism involving promoters, enhancers and multiple transcription factors. We have used
Curcumin as a model drug to understand the innate mechanism of controlling deregulated MYC
back to its basal expression level. We have checked MYC-expression at transcriptional and
translational level and proceeded for Chromatin Immuno-Precipitation assay (ChlP) to study the
occupancy level of SP1, Heterogeneous nuclear ribonucleoprotein K (hnRNPK), Nucleoside
Diphosphate Kinase 2 (NM23-H2) and Nucleolin at NHEIII1 upon Curcumin treatment of
MDA-MB-231 cells. We have concluded that Curcumin binding tends to drive the equilibrium
towards stable G-quadruplex formation repressing MYC back to its threshold-level. On
retrospection of the synergistic effect of upregulated c-MYC and BCL-2 in cancer, we have also
reported a new pathway [MY C-E2F-1-BCL-2-axis] through which Curcumin trigger apoptosis in
cancer cells.

Prion-derived tetrapeptide stabilizes thermolabile insulin via conformational trapping

Unfolding followed by fibrillation of insulin even in the presence of various excipients grappled
with restricted clinical application. Thus, there is an unmet need for better thermostable,
nontoxic molecules to preserve bioactive insulin under varying physiochemical perturbations. In
search of cross-amyloid inhibitors, prion-derived tetrapeptide library screening reveals a
consensus V(X)YR motif for potential inhibition of insulin fibrillation. A tetrapeptide VY YR,
isosequential to the $2-strand of prion, effectively suppresses heat- and storage-induced insulin
fibrillation and maintains insulin in a thermostable bioactive form conferring adequate glycemic
control in mouse models of diabetes and impedes insulin amyloidoma formation. Besides
elucidating the critical insulin-1S1 interaction (R4 of I1S1 to the N24 insulin B-chain) by nuclear
magnetic resonance spectroscopy, we further demonstrated non-canonical dimer-mediated
conformational trapping mechanism for insulin stabilization. In this study, structural
characterization and preclinical validation introduce a class of tetrapeptide toward developing
thermostable therapeutically relevant insulin formulations.



BOSE INSTITUTE ANNUAL REPORT 2021-2022

Promoter G-quadruplex favours epigenetic reprogramming-induced atypical expression of
ZEBL1 in cancer cells

Aberrant expression of Zinc-finger E-box binding homeobox 1 (ZEB1), which remains repressed
in normal cells, is frequently associated with cancer aggressiveness. However, transcriptional
mechanism underlying such atypical ZEB1 expression in cancer is not yet well-understood.
ZEB1 promoter G-quadruplexes were studied and modeled extensively using circular dichroism,
fluorescence spectroscopy, ITC and DMS protection assay. Luciferase assay, gPCR, FAIRE,
ChIP, western blotting, confocal microscopy was used to access the regulation of ZEB1
transcription. Our study unravels the occupancy of nucleolin to ZEB1 promoter as a crucial
determinant which facilitates the binding of SP1 transcription factor to chromatin, by locally
remodelling the region. SP1, subsequently, recruits P300 acetyl transferase leading to enriched
acetyl-histone H3 at promoter and activates ZEB1 transcription. ZEB1 promoter analysis
identifies presence of four putative G-quadruplex (G4) forming motifs within 700 bp of TSS;
each quadruplex is characterized structurally in details with an array of biophysical techniques.
Surprisingly, stabilization of G4 with cationic porphyrin TMPyP4 represses its transcription and
eventually impedes cell invasiveness. TMPyP4 binding to a selected G4 motif (5' -534/-511-3'
from TSS), where nucleolin/SP1/P300 co-occupies, prevents the association of nucleolin which
consequently hinders SP1 binding, leading to chromatin compactness and transcriptional
repression. Our findings demonstrate an epigenetic mechanism of ZEB1 reactivation where
dynamic occupancy of transcription regulators encompassing a G4 motif is crucial and thus,
small molecule induced G-quadruplex stabilization may act as a potential molecular switch to
turn-off gene expression.

Major accomplishment (Significant Results):

Insu-lock : We, the researchers from Bose Institute and CSIR-Indian Institute of Chemical
Biology, Kolkata have identified a tetrapeptide (consists of four amino acid units) which we
named Insu-lock that prevents both heat and storage induced insulin fibrillation and thereby loss
of effective quantum of insulin. Insulin was found to be stable up to 65 deg centigrade. We found
that this molecule can maintain insulin in the active form without any loss for months, prevent
amyloidoma formation, require no other toxic excipients and is compatible with various
commercial insulin preparations. Our discovery would thus lead the path for developing novel
insulin formulation that will not only be cheap but extremely useful in the hot tropical countries
where maintenance of cold-chain has always been a bottleneck in delivering insulin to the
patients particularly in the rural areas.
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DR. DEBJANI ROY

Assistant Professor
Department of Biophysics

Research background:

Over the past decades’ considerable research has been made in modern medicine through science
and technology. Therefore, there is a preponderance of global aging population. Alzheimer’s
disease (AD) and Parkinson’s disease(PD) are the most common aging associated diseases. This
poses a major reason of concern among older people worldwide. Several genetic disorders
including chromosomal aberrations and gene mutations play vital roles in developing pathogenic
mechanisms of AD and PD. Additionally epigenetic changes and environment are found to be
associated with these diseases. Both AD and PD are caused by the intricate interactions between
genetic and environmental factors.

We studied regulatory networks of PD where non-coding RNAs namely IncRNAs and miRsact
as epigenetic regulators of PD. Single nucleotide polymorphisms and their associated miRs have
been identified which may serve as biomarkers for identifying PD and AD at an earlier stage. We
studied RNA-Seq data obtained from brain and blood samples of PD. Pathways common and
unique to both samples were identified. For PD we proposed 9 repositioning drugs and their
targets. For AD we proposed 14 repositioning epigenetic drugs and their targets. Regulations of
non-coding RNAs of these drugs have also been studied.

The aim of this research work is to develop methods and identify new biomarkers for these aging
associated diseases. The ultimate goal is to decipher the complex biological interactions of the
normal human system and compare it with the disease state towards the development of precise
and personalized medicine in the near future

Summary of research during April 1, 2021 — March 31, 2022:

Studied several pharmacological aspects of proposed repositioning drugs including drug
scaffolds. It has been identified that anisole, piperidine, pyridine, and indole are the most
prominent fingerprints through which proposed drugs have shared the maximum structural
similarities with known and clinical trial Alzheimer’s drugs.We predicted five new molecules
with significant drug-likeness properties. Each new molecule contains the predicted
repositioning /known drug scaffolds. These five novel molecules have the potential of being
effective inhibitors of several Alzheimer-specific targets to develop new drugs for Alzheimer’s
Disease in the future.

We also studied repositioning of known drugs and micro RNAs of age associated diseases using
systems biology approaches.

Major accomplishment (significant results):

We predicted five new molecules with significant drug-likeness properties. These five novel
molecules have the potential of being effective inhibitors of several Alzheimer-specific targets to
develop new drugs for Alzheimer’s Disease in the future.

An Indian Patent has been granted in July 2021 based on the work entitled “systems level
methods for epigenetic drug development for human diseases”

Inventor: Dr. Debjani Roy, Biophysics Department, Bose Institute. Patent Number: 371983
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Future Plan for 2022-23:

Experimental:
1. Study the inhibitory properties of predicted repositioning drugs/ novel drug like molecules

under in vitro conditions and in cell culture assays.
2. Study drug-drug synergism.

3. Study the effects of natural compounds on the inhibitory activity of predicted repositioning

drugs to reduce the side effects of these drugs.

4. Experimental validations of predicted regulators/regulatory processes of Neurodegenerative
Diseases in Animal and Yeast Models.

Computational and experimental:

The development of a device that integrates one or several laboratory functions to achieve
automation and high throughput screening.

7. Establish novel method as required for a particular experiment and fast track drug and
microRNA clinical trials.

Computational:

Setting up of the loT based network that is able to collect and exchange data in real time using
the FPGA system for various clinical applications.

Scientific Activities:

Participation in
Book Conference /
Chapter / Symposia / Extramural

Student
Awarded Publication

Patent Award /
Applied / Honour /

Invited Workshop and Funding Granted Membership

Review Delivered Invited
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