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From the Director's Desk

It is with immense pride and a deep sense of responsibility that | present the Status Report for the CSIR
Institute of Microbial Technology (CSIR-1MTech) for the period of 2021-2023.

In the past 40 years of its existence, CSIR-IMTECH has reinforced its position as a leader in microbial
biotechnology research and has gone from strength to strength in multiple areas of microbial technology
including microbial diversity and taxonomy, molecular genetics and genomics, microbial bioactive
discovery, molecular, cellular and immuno-biology of microbes, infectious diseases, fermentation and
bioprocess development, proteinscience, structural biology, biotherapeutics, bioinformatics, and bigdata
analytics, As we navigate the complexities of global health and environmental challenges, our research
initiatives have been increasingly aligned with pressing concerns such as ESKAPE pathogens and
antimicrobial resistance (AMR), neglected infectious diseases, and the development of novel therapeutic
strategies.

The period 2021-2023 saw significant achievements across several domains of our work. The research
groups in CSIR-IMTECH have continued to push the boundaries of research in microbial biotechnology
and have published 328 research papers in top-tier international journals. Fourteen unique patents were
filed showcasing our multifaceted contributions to the fields of microbial biotechnology. Our scientists
were able to secure forty highly competitive extramural grants from various funding agencies including
DBT, DBT/Wellcome Trust India Alliance, DST, SERB, ICMR, etc. During this period, some of our scientists
were also recognized by the scientificcommunity for their research contributions. Dr. Ashwani Kumarwas
conferred with the prestigious 'Dr. Shanti Swaroop Bhatnagar Award’ for the year 2022 in the area of
Biological Sciences. Dr.Sanjeev Khosla received the JC Bose Fellowship. An Award of Excellencein Service
for Empowering Persons with Disabilities was conferred on Dr. Alka Rao. Dr. Neeraj Khatri received the
Pashudhan Samridhi India Award. Dr. KPS Sengar was awarded the best Librarian of the Year-2023 Award
by MP Library Association. Dr Ashwani Kumar was also elected Fellow of NASI, India. Several students
received best poster/oral presentation awards at national and international conferences.

To support our growing research needs, we are committed to investing significantly in maintaining and
upgrading the Institute's infrastructure. These upgrades have significantly bolstered our ability to conduct
high-throughput, multi-disciplinary research and have contributed to the efficiency and scope of our
ongoing projects. During the period, the institute dedicated to the nation a National Repository of GMP
Microbial Cell Banks for Biopharmaceuticals Products (NRGCEIO).

CSIR-IMTECH showcased its scientificwork, legacy, innovations, and technological breakthroughs during
the One Week One Lab (OWOL) events held from 19th to 24th June 2023. These events included an
Academia-Industry meet, student-scientist connect, skill development training, etc. The Professor BK
Bachhawat Memorial lecture was delivered by Dr. Shekhar C. Mande, Former Secretary of DSIR and DG-
CSIR, on 30th January 2023. The 50th National Seminar on Crystallography (NSC50) was organized at
CSIR-IMTECH during 22nd-24th November, 2023, The NSC50 was jointly organized by CSIR-IMTECH
and the Indian Crystallographic Association (ICA) and served as an excellent platform for
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crystallographers nationwide to meet and discuss their latest research findings.

One of the key goals of CSIR-IMTECH is to bridge the gap between research and real-world application by
providing services and solutions to institutions and the biotech industry. In this period, CSIR-IMTECH
provided an environmentally friendly sustainable indigenous solution for the bioremediation of
ammonium perchlorate, present in spent rocket fuel, to ISRO. A group of scientists working on
tuberculosis research provided lead identification, optimization, and candidate selection of novel anti-
tuberculosis compounds to the Indian multinational pharmaceutical company, Zydus Lifesciences
Limited. During the COVID pandemic, CSIR-IMTECH was at the forefront of the national efforts towards
mitigation of COVID-19, and SARS-CoV-2 research ranging from monitoring SARS-CoV-2 transmissionin
sewage and air to biosensor development for COVID-19 diagnosis, anti-viral testing of anti-SARS-CoV2
compounds and products, multi-centric genome surveillance, and the development of COVID-19 vaccine
immunogens and protein-based vaccine. During this period, 10 MOUs and 35 agreements were executed
withvariousindustries and organizations.

Emphasis on high-end skill development continues to be a bedrock for our training programs, workshops,
and capacity-building initiatives that have trained hundreds of young scientists, students, and
professionals in cutting-edge microbial technologies. Along with 7 workshops and 26 special scientific
lectures, CSIR-IMTECH, under the CSIR-Integrated Skill Initiative, trained 2171 participants under
various training programs, thereby contributing significantly to the "Skill Mission” of the Government of
India. The Ph.D. program and postdoctoral fellowship initiatives of CSIR-IMTECH have grown, attracting
talented individuals from across the country and abroad. During this period, 74 students were awarded
Ph.D.degrees.

As we begin the fifth decade of our existence, we continue with unwavering dedication toward our
mandate, raising the bar of our expectations and striving for greater excellence, while leveraging our
strengths and embarking ontangential niche areas of microbial research.

This is an exciting time for microbiologists, as we move from studying individual microbes to delving
deeper into microbial communities and their relationship with humans, animals, and plants. This concept
of 'One Health' provides a roadmap of challenges that society will be confronted with in the coming years.
As we look to these future challenges, we remain committed to strengthening our research excellence,
fostering innovation, and providing for the unmet needs of society. | would like to extend my deepest
gratitude to our scientists, staff, students, collaborators, and funding agencies for their unwavering
dedication and contributions. The accomplishments of team CSIR-IMTECH are a testament to their hard
work and innovative thought process. We look forward to continuing this path of discovery, innovation,
andsocietalimpact.

A
SANJEEV KHOSLA

Director, CSIR-Institute of Microbial Technology,
Chandigarh
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Alka Rao, Ph.D

Protein Science and Engineering lab
BN N . ...

Understanding bacterial post-translational modification and their applications

Our lab focuses on studying post-translational modifications, particularly glycosylation and N-terminal acetylation,
in microbes. Through genome mining and manual curation, we recently identified 220 new putative glycocin
biosynthesis gene clusters (PGBCs)in 153 bacterial species across seven phyla. Thiseffort led to the discoveryofrare
0Q/S glycosyltransferases involved in glycocin biosynthesis and we found an inverting S/O-HexNAc-transferase
(SvGT) and its substrate (SvC) in Streptomyces venezuelae ATCC 15439, marking the first experimental evidence of 5-
glycosylation in Actinobacteria. Additionally, we updated and launched Proglycprot V3.0, a comprehensive web
repository of experimentally characterized glycoproteins and glycosyltransferases in prokaryotes, Using CRISPR
interference (CRISPRI), we silenced riml/rimJ genes involved in N-terminal acetylation, revealing a potential link
between N-terminal acetylation and antibiotic resistance against isoniazid, Moreover, we're exploring the
application of glycocin-coated biodegradable nanocrystal films for preventing Listeria monocytogenes and
investigating the glycoprofile of SARS-CoV-2 using lectin arrays. Additionally, we're studying the impact of
glycosylation on wound healing and hydrogel-forming peptides, Concurrently, we're engineering Bacillus subtilis
strainsforfood-grade glycocin production using atailored integrative plasmid vector system,

CSIR-ISLEVL Lab

ISLEVL is a one-of-its-kind project, which aims at making STEM education accessible for deaf people. We conducted
the Yusuf Hamied chemistry camp in collaboration with RSC. The team also attended many conferences nationally
and internationally to spread awareness about STEM through Indian Sign Language. we created a special vertical
known as ISL ISL-enabled STEM dictionary which is included in the national Indian Sign Language dictionary of

ISLRTC.
| _D;TFdTmF;ﬁE"; u'_:'-'u?'-ﬁ:'-— |
Selected Publications: iy
1. Sharma Y, Ahlawat S, Ashish n, Rao A (2023), | i
Global shape of SvGT, a metal-dependent o ',:.; PO
bacteriocin modifying $/0-HexNActransferase 3 i
from actinobacteria: ¢ -terminal dimerization . ' e — iy

modulates the function of this GT. Journal of
Biomolecular Structure and Dynomics 42(19),
10150-10164,

2. Sran KS, Sharma Y, Kaur T, Rao A {2022), Post-
translational medifications and glycoprofiling of
palivizumab by UHPLC-RPLC/HILIC and mass
spectrometry. Journal of proteins and
proteomics, 13:95-108.

3. SinghV, RaoA(2021). Distribution and diversity
of glycocin blosynthesis gene clusters beyond
Firmicutes. Glycobiology. 31:8%-102.

Figure: In silico prediction of PGBCs, experimental characterization of
SvGT andits substrate SvC, and development databasefor
experimentally validated prokaryoticglycoproteins.

Team (L to R):

Kulwinder Sran, Vivekanand Jaiswal, Muhammad Aquib,
Shimona, Bhupendra Nath Shukla, Alka Rao, Navjot Singh,
Sakshi Sharma, Hoshiyar Singh, E. Theresa Arulvathy

(Mot in the photograph: Digvijay Singh, Vied Prakash Giri)
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Amit Kumar, Ph.D.

Genome Instability & Cell Integrity lab

Dissecting the mechanistic insights of how are distinct cellular processes coordinated in time to guard genome
integrity

My lab's research focuses on investigating the canonical and non-canonical functions of DNA damage checkpolint

proteins in the maintenance of cell physiclogy. We determine how these proteins coordinate with other cell

processes, including phosphoinositide signaling and oncogenes-induced cell stress pathways. This involves

studying their roles in distributing mechanical cues, maintaining stem cell potency and stem cell lineage

commitment, and coordinating DNA damage with transcriptional response and autophagy, in response to changes

inchromatindynamicsthrough various unknown mechanisms.

We have recently identified the roles of nuclear phosphoinositide kinases in coordinating non-conventional ATM
kinase activation to regulate RNA splicing following UV-irradiation-induced DNA damage. Pl-kinases are
deregulated in tumors with poor prognosis, and pharmacological inhibition of these is considered promising. We
show a kinase-independent role of PIP4AK2A/PIPAK2E in gene expression regulation (mMRNA quantity and
alternative splicing patterns) under genotoxic stress conditions. Mechanistically, PIP4K2A under-expression or
PIP4K2B over-expression induces PIP42B enhanced interaction with RNA processing factors, including RNA
polymerase |l, and affects the UV-induced gene expression response that enhances cell sensitivity to genotoxic
stress. We suggest that genotoxic stress exposure is deleterious to tumors with reduced PIP4K2A or elevated
PIP4K2Bexpressionlevels.

Oncogene Constitutively active K-Ras oncogene mutation at G12V changes the proteome of cells and influences
macroautophagy to its advantage. We have recently shown that K-Ras G12V cells' dependency on macroautophagy
and CMA partly compensates for its loss of survival but not hyperproliferation; which implies that targeting both
macroautophagy and CMA as apromising therapeutic target in G12V mutation-associated K-Ras cancers.

Selected Publications:

1 Awasthi, P, Srivastava, A K, Yadav, V. I, Singh,
R, Yadav, 5.5., Kidiyoor, G.R. and Kumar, A.
(2022) Proteome profiling of
phosphatidylinositol-5-phosphate 4-kinase
type 24 and 2B knockdown cells identify
maodifications in key regulators imvolved in cell
homeostasis and genome integrity. Genome
Instability & Disease 3,88-107.

2. VYadav, V., Awasthi P, Behl, R. and Kumar, A
(2022) H5c70 interactome reveal major role of
macroautophagy and minor role of chaperone
mediated autophagy in K-Ras G12V cell
proliferation and survival. Journal of Proteomics
264,104514,

3. Kosar M. et al, (2021). Human nucleoporin Tpr
coordinates mRNA processing with Figure: PIP4K2A & PIP4K2B are critical for chemosensitivity of tumor
chromosome replication. Nature cell hyperproliferation
Communications 12, 3937,

Team (L toR):
Radhika Singh, Amit Kumar, Amit Kumar, Kishan Gupta
(Standing L to R): Sonu Kumar, Anuja Gautam, Charu Rastogi
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Amit Tuli Ph.D.

Membrane Trafficking lab

Understanding the role of small GTP-binding proteins in regulating cellular homeostasis

Membrane and organelle trafficking is critical for normal cell function, as it is required for the internalization and
transport of nutrients and cell surface receptors. It is becoming increasingly clear that dysregulation of cellular
trafficking pathways is at the root of diseases ranging from atherosclerosis to diabetes and cancer. In order to gain
mechanisticinsights into various human diseases, my lab research focuses on understanding how cellular trafficking
functions at the molecular level. Additionally, we aim to generate knowledge about how various intracellular human
pathogens manipulate the cellular trafficking machinery to establish replicative niches within the host cells. In
particular, we are trying to mechanistically understand the function of Arf-like (Arl) small GTP-binding proteins in
membrane transport and cellular signaling. The human genome encodes over 20 Arl GTPases, with the few
characterized Arls implicated in regulating diverse cellular processes. Currently, we are exploring the role of Arl
proteins in host-pathogen interactionusing 5. typhimurium and M. tuberculosis as model pathogens.

Selected Publications:

1. Rawal, 5, Chatterjee, D., Marwaha, R, Charak,
G., Kumar, G., Shaw, 5., Khatter, D., Sharma, S.,
de Heus, C.,, Liv, N, Klumperman, J., Tuli, A, and
Sharma, M. (2023) RUFY1 binds Arl8b and
mediates endosome-to-TGN CI-M&PR
retrieval for cargo sorting to lysosomes. J Cell
Biol 222

2. Kumar, G, Chawla, P, Dhiman, N., Chadha, S.,
Sharma, 5., Sethi, K., Sharma, M., and Tuli, A
[2022) RUFY3 links ArlBb and JIP4-Dynein
complex to regulate |lysosome size and
positioning. Nat Commun 13, 1540

3. Sharma, A, Kumar, G, Sharma, 5, Walia, K,
Chouhan, P, Mandal, B., and Tuli, A. (2021)
Methods for binding analysis of small GTP-
binding proteins with their effectors. Methods
Cell Biol 166,235-250

Figure: Expression of SARS-CoV-2 virulence factor ORF3a induces
vacuolation of lysosomes, The image displays a representative confocal
micrograph of Hela cells expressing SARS-CoV-2 ORF3a (green signal) and
stained for lysosomes,/LAMP1-positive compartments (magenta signal).

Team (L toR):
Pramod, Kshitiz, Amit, Priva, Arshdeep, Medha
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Anil Kumar Pinnaka, Ph.D.

Microbial Diversity lab

Culturomics and metagenomics-based discovery of microbesand their bioactive molecules

Qur laboratory investigates microbial diversity across diverse ecological niches, aiming to harness these
microorganisms for industrial and environmental applications. Utilizing both culturomics and metagenomics, we
capture the broadest microbial diversity possible. Through culturomics, we isolate microorganisms, including yeast
and bacteria, focusing on marine and phototrophic bacteria. These isolates are then examined for the production of
bioactive compounds, such as antimicrobial peptides, biosurfactants, pigments, enzymes with agronomic
significance, and polyaromatic hydrocarbon-degrading enzymes. We further explore the potential applications of
these compounds to develop cost-effective solutions to healthcare and environmental challenges. The metagenomic
approach enables the study of microbiomes from environments that are difficult to capture with culture-based
techniques. This also allows us to identify bioactive molecules, such as therapeutic enzymes and antimicrobial
peptides, that may remain undiscovered through culturomics alone, using both functional and sequence-based
metagenomics. Additionally, our |ab has significantly improved the biodegradation of ammonium perchlorate and
polyethylene terephthalate {PET) plastic. In collaborationwith the Vikram Sarabhai Space Centre (V55C) of ISRO, we
successfully identified a bacterial culture that degrades the toxic rocket propeller ammonium perchlorate and
optimized the culture conditions foroptimum degradation and scale-up studies.

1L Kumari, A, Kumari, 5, Prasad, G5, & Pinnaka,
A K. {2021), Production of saphorolipid
biosurfactant by insect-derived novel yeast
Metschnikowia churdharensis fa,, sp. nov, and its

antifungal activity against plant and human Metagenomic i by
pathogens. Front, Microbiol, 12:678658, doi; mining for ,m"m""imt
10.3389/fmich.2021.678668, therapeutic paschlorate

2. Vasudeva, G, Sidhu, C., Kalidas, N., Ashish, & proteins
Pinnaka, A (2021). Shape-function of a novel
metapyrocatechase, RW4-MPC: E
Metagenomics to SAXS data based insight into wml“' Eichipicntiaf
deciphering regulators of function, Int J, Biol, ‘species for nmtgpgﬂ;mﬁa
Macromol. 188:1012-1024. doi: 10.1016/]. potential AMPs ;

ijbiomac.2021.08.031.

3. Kumarl, A, Mihooliya, K.N., Sahoo, DK, et al,
(2023). Description of lipase producing novel
yeastspecies apisf.a,sp.nov, and
a modified pH indicator dye-based method for
the screening of lipase producing
microorganisms. Sci. Rep. 13:11819. doi:
10.1038/s41598-023-38241-3.

Figure: Flowchartfortheongoingresearchworkinthelab

Team (L to R):
Tarun Kothuri, Hardik Chavda, Sakshi Paliwal, Anil Kumar
Pinnaka, Naveen, Divya Sharma, Anant, Riya Kumar
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Anirban ROYA Choudhury Ph.D.

Microbial Fermentation and Application Development lab

Harnessing Microbial Polysaccharides, Fluorescent Pigments, and Nanopolyphenols for Innovative Biomaterial
Development

Our laboratory is at the forefront of harnessing microbial metabolites for diverse industrial applications. Through
meticulous fermentation and optimization processes, we have unlocked the potential of microbial polysaccharides
such as pullulan, gellan, and xanthan gum, scaling up pullulan fermentation to a 500 L fermenter, and nearing
commercialization. Exploiting the versatility of polysaccharides, we have developed hydrogels and nanogels with
stimuli-responsive behavior, facilitating environmental remediation and controlled delivery of bipactive molecules.
Innovating in the area of functional foods, we are pioneering biotechnological production of nano-nutraceuticals,
focusing on polyphenaols for their reported advantageous properties. Qur approach emphasizes fermentative and
enzymatic methods to enhance water solubility, stability, and bioactivity of polyphenols, utilizing fruit industry waste
as asustainable source. Moreover, we are delving inta the realm of microbial fluorescent pigments, tapping into their
biocompatibility and non-toxicity for various applications. By isolating and screening microbes from different
sources, we aim to uncover novel fluorescent pigments and advance their characterization and application
development, thus expanding the horizons of bioprocess development and biomaterial innovationinour|ab.

wmm Pl evtiaction fram S wae
1. Roychowdhury, R, Srivastava, M., Kumari, S., p
Pinnaka, A. K, and Roy Choudhury, A, (2021) i, _;___,_"'lél_ e
Isolation of an exopolysaccharide from a novel .L;I.u..l‘i'::"“”“ - B Vanm et
marine bacterium Neorhizoblum urealyticum sp. e i | _“__H
nov, and its wtilization in nanoemulsion i 3 m e v
farmation for encapsulation and stabilization of ‘“@' —_— ;
astaxanthin.LWT. 151,112105 BB e il o Jree= _.E
2. Richa, and Roy Choudhury, A. (2023) Self- S et v R - 7. o
assembled pH-stable gellan/c-carrageenan *-Ikw?m
bigel: Rheological studies and viscosity J
prediction by neural network. (nt. J. Biol. — . D
Macromaol. 237:124057 — [ - “
3. Srivastava, N., Richa, and Choudhury, A. R — f/m .
{2023) Enhanced encapsulation efficiency and \ _ = T &

controlled release of co-encapsulated Bacillus
coagulans spores and vitamin BY in gellan/x-
carrageenan/chitosan tri-composite hydrogel.

ik Bk k20 Figure: Exploring bioprocessing strategies for production of novel

biomaterial
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Tixit Sagpariya, Padma Thapa, Dinesh Kumar,
Dr. Anirban Roy Choudhury, Nandita Srivastava,
Sheetal Katiyar, Sonla Parashar
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Anshu Bhardwaj, Ph.D.

Integrated Data Science lab

Applications of datascienceininfectious diseases and systems medicine

The Integrated Data Science Lab focuses on data science applications in genomics and drug discovery in infectious
and mitochondrial diseases. We apply state-of-the-art methods in understanding complex biological phenomena
with current focus onantimicrobial resistance and mitochondrial dysfunction comorbidities.

During this period, we developed two platforms, Galaxy-ASIST and MitoLink. Galaxy-ASIST is a unique platform
towards implementing global standards for reporting phenotypic and genotypic antimicrobial susceptibility test
(AST) data as recommended by CLSI and EUCAST. Evaluation of over 6,500 Acinetobacter baumannii (AB) strains
indicated that only 10% of publicly available datasets have metadata to implement these standards. Furthermore,
discrepancies are observed in the classification of resistant and susceptible isolates as per Cohen's kappa statistics.
The platform also offers fine mapping of antimicrobial-resistant determinants. MitoLink is a scalable and modular
web-based workflow system developed to study genotype-phenotype correlations in human mitochondrial
diseases. It integrates applications for assessment of genomic variation and houses datasets from GenomeAsia Pilot
project, gnomAD, ClinVar and DisGenNet. In this study, cbservations were made on potential comorbidities as
evident from gene-disease networks in the Asian population, however, the platform is generic and can be applied to
any populationdataset. We also published an article capturing the evolution of Human genomics from the Reference
Human Genome to Pangenomes.

During this period, ArMoR, the video game on AMR, was also listed as a finalist in the 9" Educational Games
Competitionat ECGBL 2021.

Selected Publications:

1. Sharma, T, Kumar, R, Kalra, 1. 5, Singh, 5., Bhalla,
G.S., & Bhardwal, A.[2023). Galaxy ASIST: Aweb-
based platform for mapping and assessment of
global standards of antimicrobial susceptibility:
A case study In Acinetobacter baumannii
genomes. Frontiersinmicrabiology, 13, 1041847,

2. Singh, V., Pandey, 5., & Bhardwaj, A. (2022), From
the reference human genome to human
pangenome: Premise, promise and challenge.
Frontiersingenetics, 13, 1042550

3. HKumar, R, K Rajput, N, Jolly, B, Narwade, A, &
Bhardwaj, A. (2021). MitoLink: A generic
integrated web-based workfiow system to
evaluate genotype-phenotype correlations in
human mitochondrial diseases: Observations
from the GenomeAsia Pilot project.
Mitochondrion, 61, 54-61.
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Figure: Representation of Galaxy-ASIST, MitoLink, ArMoR and
Human Pangenome projects

Team (L to R):
Bhupeander Singh, Shreya Singh, Anshu Bhardwa], Shweta
Pandey, Simran Gambhir, Somnath Chindhe

(Not in the photograph): Tina Sharma, Rakesh Kumar,
Romita Trehan
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Ashwani Kumar, Ph.D.

Tuberculosis Pathogenesis Lab

Molecular basisof tuberculosis pathogenesis

ium tuberculosis (Mtb) represents a major public health problem. Tuberculosis (TB) treatment relies upon
the use of multiple drugs for several months. It is the phenotypic drug tolerance that necessitates the prolonged
treatment with multiple drugs. Currently, two hypotheses have been proposed to explain the phenotypic drug
tolerance. The first hypothesis is that a large population of persistent bacteria resides in humans upon Mtbinfection.
The ability of Mtb to persist within humans for decades without any clinical symptoms and then to reactivate, causing
active disease, is key to its success as a pathogen, which ensures its continued maintenance, viability, and efficient
dissemination in humans. The second hypothesis is that Mtb is capable of forming biofilms in vivo. Currently, my
laboratory focuses on understanding the mycobacterial biofilms and whether they exist in infected animals or
humans, My laboratory has demonstrated that intracellular thiol reductive stress induces mycobacterial biofilm
formation. We have shown further that cellulose is a major component of the extra polymeric substance of
Mycobacterial biofilms, and its degradation results in the disruption of mycobacterial biofilms [Nature
Communications, 2016], Intrigued by these findings, we used cellulose as a biomarker and demonstrated the
presenceof mycobacterial biofilms inthe lungs of experimentally infected mice and non-human primates.

We further observed the presence of mycobacterial biofilms in the human clinical samples. Using a mouse model of
tuberculosis, we have also demonstrated that in vivo biofilms protect the resident biofilms from antimycobacterial
drugs[Nature Communications, 2021).

Selected Publications:

1. Chakraborty, P, Bajell, 5., Kaushal,D,,
Radotra, B.K., Kumar, A, {2021) Biofilm
farmation in the lung contributes to virulence
and drug tolerance of Mycobacterium
tuberculosis. Nature Communications.
12:1606.

2. |gbal, LK Bajeli,5, Sahu, S, Bhat, S.A., Kumar,
A. (2021) Hydrogen sulfide-induced GAPDH
sulfhydration disrupts the CCAR2-SIRT1
interaction to initiate autophagy. Autophagy.
17{11):3511-3529,

3. Akela, ALK, and Kumar, A. (2021)
Bloenergetic heterogeneity in Mycobacterium
tuberculosis residing in different subcellular
niches. mBio. 12(3):e0108821.

1. Vinod Dinkar Chaudhari, Ashwani Kumar,
Murina Saini, Ajit Kumar Akela. Small
molecule for the treatment of mycobacterial
diseases. Indian Patent Application no.
202311007303 Filingdate: 02-02-2023

2. Supankar Das, Harry Garg, Subramaniam
Anantha Ramakrishna, Rajesh P. Ringe,
Ashwani Kumar, Sanjeev Khosla. Equipment
design and assays for monitoring infectivity
of air-borne agents. Indian Patent Application
Mo. 202111016274 Fllingdate:07-04-2021

Team (Lto R):

Jagtar, Ranish, Utkarsha, Shivani Sahu,
Koustubha, Shweta Singh, Jitender Singh,
Ashwani Kumar, Rinku Thakran, Rajendra Singh
Rajpurehit, Vandana Sharma, Deepall Agarwal,
Pramod Kumar

(Mot in the photograph: Sapna Sharma, Akriti
Sharma, Rajkumar, Navin Baid, Ajit Kumar Akela)
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B. Devadatha, Ph.D.

Fungal Biology Lab

Exploring Fungal Biodiversity for Sustainable Solutions

Our laboratory explores fungal biodiversity, particularly in marine environments, the Pangong Lake, and the
Himalayan forests. We are driven by the pursuit of discovering new and unique fungal species and recognizing their
significant impacts on animal, human, plant, and ecosystem health. Qurresearch endeavors have ledtothe collection
and characterization of over 80 fungi, predominantly categorized under Ascomycota, Basidiomycota, and
Mucoromycota, from diverse habitats. We are actively involved in bioprospecting, focusing on antimicrobials, fatty
acids, and enzymes, with potential applications in agriculture and biotechnology, Additionally, we are investigating
antifungal resistance mechanisms in Candida auris, aiming to identify associated genes crucial for combating fungal
infections, especially in healthcare settings. Furthermore, we are optimizing culture conditions for marine
Thraustochytrid cultures from Pichavaram mangroves to explore their potential for fatty acid production. Through
rigorous exploration and bioprospecting efforts, we aimto harness the untapped potential of fungi for applicationsin
agriculture, biotechnology, and environmental conservation.

Selected Publication{s):

1 Hyde, KD, Abdel-Wahab, M. A., Abdollahzadeh,
J., Abeywickrama, P. D, Absalan, 5., Afshari, M.
Devadatha B, et al. (2023) Global consortium for
the classification of fungi and fungus-like taxa
Mycosphere 14,1960-2012

Figure : Overview of omega-3 fatty aclds production from
Aurantiochytriumstrains under investigation inthe laboratory.

Team (L to R}
Neeraj Singh, B. Devadatha, Kritika Saini
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Balvinder Slnéh Ph.D.

Computational Biology and M cular Dynamics Simulations Lab

Recognition of a Glutathione Analog by Aldose Reductase: New Insights

Our labutilizes computational technigues to comprehend the conformational changes following the binding of small
molecules withthe protein of interest. Among these, molecular dynamics simulation and docking enable researchers
to study the stability, binding strength, and interactions of these molecules with proteins. In one such study, our lab
has explored the interactions of glutathione backbone with Aldose Reductase. Aldose reductase (AR) isan NADPH-
dependent oxidoreductase that is well studied for its role in Diabetes Mellitus. Glutathione-conjugated aldehydes
are efficiently catalyzed by AR. The investigation of dynamics of a glutathione analog, y-glutamy!-5-(1,2-di-
carboxyethyl)-cysteinyl-glycine (DCEG) in the binding pocket of AR was closely followed via MD simulations. This
study revealed that backbone nitrogen atoms of Ala-299 and Leu-300 formed a tiny pocket gated by the thiol group
of Cys-298 and the glycine moiety of DCEG was able to displace the thiol group of Cys-298 to make hydrogen bond
interactions with the backbone of Ala-299, Leu-300, and Leu-301. The highlight of study is that the precise
movement of the Cys-298 side-chain is crucial for the specific recognition of glutathione by AR. The findings have
consequences for the specific recognition of substrate by AR and shall aid in the design & discovery of differential
inhibitors.

Selected Publications:
1. Yadav,5,Shinde, R.N, Singh, 5., Karthikeyan., A
S.and Singh, B.(2022) Structurally disordered
C-terminal residues of GTP cyclohydrolase Il
are essential for its enzymatic activity. J
Biomolecular Structure and Dynamics40, 9318- +
9331 Vi
2.  Sekhon,G., Singh, B. and Singh, R. {2022} Role T
of Cys-298 in specific recognition of
glutathlone by aldose reductase. J
Blomolecular Structure Dynamics 40, 6880-

6888

3. Arya, P, Kaur,M,, Chosyang 5. Kushwaha,N.,
and Singh, B., (2023) Decrypting Skin
Microbiome in Psoriasis: Current Status, J
Psorlasis and Psoriatic Arthritis8,166-178

s
-

Figure: A.Superimposed conformations of AR:NADPH:DCEG In the open
{Green) and close (Magenta) states. B. DCEG (shown as ball and sticks)
displaces sulfur of Cys-298 toaccess the pocket.

Team (L to R}

Stanzin Chosyang, Manpreet Kaur, Balvinder
Singh, Meelam Kushwaha, Sayilpreet Kaur,
Gurprit Sekhon
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Barnali Chaudhuri, Ph.D.

Structural Biology lab

Understanding protein assembly and dynamics

Our major goal is to understand protein assembly and dynamics, which enable their biological functions. We use a
consolidative structural biology approach that includes a number of techniques, such as X-ray crystallography, small
angle X-ray scattering, and electron microscopy, to understand the mechanisms of actions in biclogical protein
machines. Recent work includes elucidation of conformational changes in ParB CTP switch using chromatography-
coupled SAXS and Alphafold-predicted structural models. To decipher the mechanism of a key conformational
switching in bacterial cell division motor FisZ, we used multi-temperature, multi-conformer crystallography.
Solution SAXS and crystallography were used to elucidate the structural organization of the mycobacterial polar
scaffold Wag31. Lastly, we aim to develop wavelength-dependent K-edge anomalous SAXS as a new tool for the

structural biology community.

Selected Publication(s):

1 Virk K. Yonezawa, K, Choukate, K., Singh, L.
Shimizu, N., and Chaudhuri, B. (2022) K-edge
anomalous SAXS for protein solution structure
modeling. Acta Crystalfogr D Struct Biol. D78, 204-
211. {Highlighted 'n Photon factory Highlights.
Anomalous solution scattering for protein
structure modelling. K. Virk , K. Yonezawa, K.
Choukate, L. Singh, N. Shimizu and B. Chaudhuri.
{https:/fwww2 kel p/imss/pffeng/science/publ/
pfhi/})

Team (L to R):
Sneh Lata, Barnali Chaudhuri, Anu

bic's &

Structural hFDIOB"f to
understand protein
assembling and dynamics

Figure: Combiningcomplementary technigues tounderstand blological

proteinmachines.
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Beena Krishnan, Ph.D.

Protein Engineering lab
4 4 & 0 0 F |

Investigating cellular processes using sequence- and structure-based proteinengineering approach

Our lab research is focused on 2 molecular-level understanding of sequence-structure-function relationships in
proteins using biophysical methods. Proteins key toimportantcellular processes such as RNA spliced isoforms inthe
human proteome, viral proteins key to host-pathogen interactions, and proteins invoived in imparting antibiotic
resistance and motility in bacteria are themes of ocur current research. The human Vascular Endothelial Growth
Factor Aa (hWEGFAa), a key regulator of anglogenesis, undergoes extensive RMNA splicing forming multiple isoforms.
We have discovered a novel role of one of the hWVEGFA spliced isoforms in 5, aureus infection. In our COVID research,
we have engineered and produced mini-variants of SARS-CoV2 Spike and hACE2 proteins and developed a method
to test human serum samples for COVID infection in post-vaccinated and infected individuals using all indigenously
produced protein reagents. Other ongoing work involves investigating SARS-CoV2 nucleoprotein domain analysis
and itsinteraction with nucleic acids including the viral genomic RNA, and agenotype-phenotype correlational study
to explain phenotypic differences such as in antibiotic sensitivity and motility observed infour near-isogenic Bacillus
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Figure: Depiction of sequence-struciure-function-interaction study of human (RVEGFA), viral {(SARS CoV2 Spike
and Nucleoprotein}, and bacterfal proteins {flagellaand extracellular enzymes) undertaken in our research,

Team [L to R):
Arpit Jain, Shalini Bharti, Anita Kumari,
Beena Krishnan, Harsha Saini
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Charu Sharma, Ph.D.

Host-Pathogen Interactions and Cell Signaling lab

M, tuberculosis Spoligo-SNP studiesin India

Single Nucleotide Polymorphisms (SNP) and genotypic co-analyses of drug resistance and specific lineages are
increasingly being undertaken globally. Most of the reports correlating the drug-resistant mutations with specific
genotypes in India are based on the First Line Drug resistance and streptomycin resistance. However, inadequate
information exists on the relationships of SLD-resistant mutations with different lineages. Besides, the Indian
geographical diversity with respect to lineage prevalence has been evaluated only to a limited extent. Therefore,
owing to the limited information on Mtb strain diversity in Western and Northern Indian settings, we analyzed the
mutational characteristics in rrs, eis, whiB7, gyrA, gyrB, and tlyA target loci and lineages of 126 clinical Mtb isolates
from Lucknow (Northern India); and Mumbai (Western India). The novel mutations observed in our study contribute
to the existing pool of information on genetic polymorphisms in the drug-resistant strains from India and indicate the
need for geo-specific diagnostics. Besides, our analyses unveiled a potential polymorphic and phylogeographical
demarcation amongtwo distinctregions.

Selected Publication(s):

1. Rana,V.Singh, M., Chaitali, M., Kambli, P, Singh, P
K., Singh, U, Jain, A, Rodrigues, C.,and Sharma,C.
(2022) Molecular epidemiology and
polymorphism analysisindrug-resistant genesin
M. tuberculasis clinical isolates from Western and
Northern india. Infect Drug Res 15,1717-1732

Figure: Percentage of different lineages for the isolates of Mumbai (A)
and Lucknow (B) upon spoligotyping analysesusing SITVITZ.

Team (L to R):
Ranjodh Singh, Sandhya Koli, Charu Sharma,
Vandana Basra
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Deepak Kumar Sharma, Ph.D.

Chaperone Biology lab

Targeting Chaperonome to Modulate Balance between Protein Folding and Degradation

Research interests: We are primarily interested in understanding chaperone machinery in the context of
neurodegenerative diseases. The major focus is to gain insight into cellular factors that regulate chaperone function
in either folding or degradation of Parkinson'sdisease-associated proteins through processes such as autophagy.
Chaperone-mediated autophagy (CMA): Cellular proteins containing KFERQ-like motifs are translocated into
lysosomes under stress. Cytosolic Hsp70 plays a key role in recognizing such substrates and translocating them to
LAMP-2A receptor protein on lysosomes. We are exploring regulatory aspects of the role of Hsp70s in the CMA in
neuronal cells.

RNAphagy: RNA translocates into lysosomes/vacuoles under stress. We are exploring various components of the
cellularmachinerythat regulates this process,

Hsp70interactome: Eukaryotes encode multiple cytosolic Hsp70s of which some are constitutive and others stress-
inducible. Hsp70s interact with Hsp40s and nucleotide exchange factors (MEF). Similar to Hsp70s, there are multiple
Hsp40s and NEFs, We are exploring whether specific Hsp70-Hsp40-NEF complexes are formed under different
cellular conditions, and if formed what is the functional significance of such network.

The lab utilizes cellular models such as yeast and mammalian cells or animal models such as C. elegans and mouse
modelsof Parkinson'sdisease.

Selected Publications: a9
1 Kurnar, P, Sahoo, [ K., and Sharma, D. (2021} "ﬂf;-ﬁ o
The identification of novel promoters and
terminators for protein expression and mm A Like Patirway
metabolic engineering applications in
Kluyveromyces marxianus. Metabolic
Communications 12,e00160
2. Purl, A, Singh, P, Kumar, N, Kumar, R, and — //m **vfi
Sharma, [, {2021) Tah1, a key component of @ ,5,
R2ZTP compliex that regulates assembly of
snoRMP is involved inde novo generationand
malntenance of yeast prion [URE3]. Journal of _ (V2 \\“mum '
3. Gaur, D., Kumar, N., Ghosh, A., Singh, P, - : L Chapaioss itgesetome
Kumar, P, Guleria, J.. Kaur, 5., Malik, N, Saha, 4 o\ X *
5., and MNystrom, T, Sharma D. (2022) Yd[1 - .
interaction at nucleotide-binding-domain of
yeast Ssal impacts Hsp%0 collaboration and
client maturation. PLo5 Genetics 18,
21010442

f

Patent(s): Figure: Ourlabisinvelved Inthe understanding of quality control pathways
Deepak Kumar Sharma, Arpit Gupta, Gajendra Pal that could be targeted to prevent amyloid-associated neuronal toxicity.
Singh Raghava, Ankur Gautam, Anil Koul, Privanka
Singh. Peptide to treat alpha-synuclein amyloid
based disorders. Indian Patent Application No.
202211016557 Flling date: 23-03-2022

Team(LtoR}):
Ravindra Dhawan, Avinash Kushwaha, Deepak
Sharma, Surjeet Singh, Arpit Tyagi,Sreeragh

(Sitting L to R): Meenal Rastogi, Akshya Sharma,
Mamra Farooqgi, UpasanaSharma, Madhumita Dey
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Dibyendu Sarkar, Ph.D.

Biochemistry and Molecular Microbiology Lab

Probing metabolic remodeling of Mycobacterium tuberculosis that integrates stress response to intracellular
survival

We have been studying the stress response and virulence regulation of Mycobacterium tuberculosis (Mtb) with an
emphasis on the phoP-phoR two-protein regulatory system, which is essential for Mth virulence, Studies from our
group have led to the consideration of how PhoP functions as a global regulator of mycobacterial physiology. We
demonstrated that PhoP interacts with a number of other regulators and numerous DNA sites interspersed over
the mycobacterial chromosome. We showed stress-specific convergence of PhoP (a two-component regulator) and
two mycobacterial genome-encoded heat-shock repressors to coordinate the heat-shock response of Mtb. These
studies represent the first of their kind showing how protein-protein interactions contribute to the stress-specific
regulation of gene expression in Mtb, Along the line, we studied global regulation of gene expression inresponse to
acid stress and hypoxia, the two critical players in mycobacterial persistence. Using genetic experiments coupled
with biochemical analyses, we uncovered that PhoP interacts with stress-inducible extra-cytoplasmic sigma
factors, SigE and SigH, to integrate stress response, coupling low pH with the maintenance of mycobacterial redox
homeostasis. We continue to investigate the origin(s) of binding specificity in protein complexes, and probe
determinants of complex formation to understand the biological consequences of these interactions impacting
mycobacterial physiology.

Selected Publications:
1. Goar, H, Paul, B, Khan, H,, Sarkar, D. (2022), tow pH
Molecular Connectivity between &
Extracytoplasmic Sigma Factors and PhoP P normal lw pH
Accounts for Coupled Mycobacterial Stress """ (0 " . P
Response. ) Bacteriol. 204:e0011022. 7 P~PioP Pho?
2.  Khan, H., Paul, P, Sevalkar, R.R,, Kachhap, 5. Pyiall S WAty
Singh, B,, Sarkar, D, (2022), Convergence of two @_-
global regulators to coordinate expression of -/,\\'d i @'-
essential virulence determinants of N B
Mycobacterium tuberculosis, Elife. 11. ! Phosphatase acivil | poR function | Kinase adiny
3. Singh, PR, Goar, H., Paul, P, Mehta, K., Bamniya, Swikching OFF Swilching ON
B, Vijjamarri, AK., et al, (2023}, Dual functioning
by the PhoR sensor Is a key determinant to —e,
Mycobacterium tuberculosl virulence. PLoS Genet. ' r e, @5 Lo
19:1011070. oy sy
PhoP reguion genas
Figure; ' Schematic models highlight that PhoR senses low pH to activate
PhoP-PhoR system and how dual functioning of PhoR as a kinase and
phosphatase subsequently regulates the expression of the mycobacterial
phoPregulon.
Team (L to R):

{Standing L to R} - Bhuwaneshwar Thakur, Khushboo
Mehta, Bhanwar Bamniya, Kajal Verma, Partha Paul

{Sitting L to R)- Rajendra Das, Dibyendu Sarkar
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Dipak Dutta, Ph.D.

Molecular Biochemistry lab

Gene regulation and bacterial physiologyunder environmental challenges

My laboratory is dedicated to exploring the biochemical basis of the survival strategy of bacteria by looking at the
functioning of the central dogma and metabolic pathways. We employ various approaches (gene cloning, protein
expression and purification, genetic manipulation using homologous recombination and P1 transduction, reporter
gene assays, radioisotope-mediated transcription and replication assays to visualize the products in urea-
denaturing PAGE, enzyme kinetics, microarray, metabolomics, 2D proteomics in situ footprinting, confocal
microscopy, flowcytometry, etc,) to address the fundamental questions, The ongoingprojects are:

synthesis

Impact of Replisome and RNA polymerase collision on the plasmid copy numbers

Unravelling genetic circuits forintrinsicalkalization and riboswitch activationunder metal stress
Rho-dependent transcription termination and stress response mechanism

Unravelling spermidine stress management in E. coli, Shigella, Salmonella and Staphylococcus

Industrial production and formulation of T7 RNA polymerase and pyrophosphatase enzymes for mRNA

1. Kumar, V., Mishra, R.K, Ghose, D., Kalita, A,
Dhiman, P, Prakash, A., Thakur, N., Mitra, G,

Chaudhari, V.D., Arora, A, Dutta, D. (2022) Free
spermidine evokes superoxide radicals that
manifesttoxicity. Efife. 1177704,

2. Kalita, A, Mishra, R.K., Kumar, V, Arora, A,
Dutta, D. {2022} An Intrinslc Alkalization Clrcult
Turns on mntP Riboswitch under Manganese 2 Hours
Stress in Escherichia coli. Microbiol Spectr, 10,

0336822,

3. Shikha, S., Kumar, V., Jain, A., Dutta, D.,
Bhattacharyya, M.5. Unraveling the mechanistic
insights of sopheorolipid-capped gold
nanoparticle-induced cell death in Vibrio 5 Hours
cholerae. (2023) Micrebiol Spectr.

11(4):20017523.

Team{LtaR):

Ankita Lamba, Ruchilka Thakur, Dipak Dutta, Neha

Verma, Kanlka Bhardwaj
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Flgure:  Fluorescence microscopy images showlng distribution of
replication initiation foc! (green) and plasmid foci (red) in non-dividing and
dividing E.colicells after 2and 5 hoursof growth.




E. Senthil Prasad, Ph.D.

Fermentation Scale-up and Technology Development lab
(...

Fermentation process development for the production of Inulinase enzyme

Our research team focuses on developing chicory plant-based bioproducts like Inulin, FOS and Fructose. Inulinase
(EC 3.2.1.7), also known as 1-D-fructan fructanohydrolase, catalyzes the hydrolysis of inulin into fructose and
fructan polymers by targeting the B-1,2-glycosidic bonds. Exoinulinase specifically removes terminal fructose
residues from the non-reducing ends of inulin molecules, whereas endoinulinase acts on internal bonds within inulin,
producing inulotriose, inulotetrose, and other fructan polymers (Xu et al., 2024). Fructose is widely used to produce
high-fructose syrup, an essential sweetener. FOS, on the other hand, serve as prebiotics in food and beverages,
dietary supplements, and animal feed. Among various microbial sources, fungi have garnered significant interest for
inulinase production due to their unique advantages. Qur lab has screened fungal isolates from inulin syrup samples
sourced from a factory in Himachal Pradesh, Our primary focus is to produce endoinulinase for fructo-
oligosaccharides (FOS)} production. In this study, we isolated 4 promising endoinulinase-producing fungal strains
from 16 screened isolates. The incubation time for inulinase production varied among these fungal strains. The
extracellular enzyme-containing broth was filtered, and centrifuged, and the supernatant underwent ultrafiltration
using a 10kDa filtration membrane. The retentate was subjected to ammonium sulfate precipitation for partial
enzyme purification. The precipitate was dissolved in a small volume of 10 mM sodium acetate buffer (pH 5.0) and
subsequently dialyzed using 3 kDa Millipore concentrators. The dialyzed enzyme was utilized for quantitative
analysis, such as DNS-A, and for characterization under various physical and chemical conditions. The enzyme
exhibited optimal inulinase activity at pH 5.5 and a temperature range of 55°C to 65°C, with an activity of 28 IU/mL
and a specific activity of 123.9 U/mg. High-purity inulinase was achieved through ammonium sulfate precipitation,
followed by a purification process involving hydrophobic interaction, anion exchange, and gel filtration

chromatography.

Selected Publications:

1.  Selvaraj, M. K, Thakur, A., Kumar, M., Pinnaka, A.
K., Suri, C. R., Siddhardha, B, Prasad ES. (2023).
lon-pumping microbial rhodopsin protein
classification by machine learning approach. BMC
Bioinformatics.24: 29,

2. Espinoza-Araya, C., Starbird, R., Prasad, ES.,
Renugopalakrishnan, V., Mulchandani, A., Bruce,
B.D. and Villarreal, C.C. (2023). A
bacteriorhodopsin-based biohybrid solar cell
using carbon-based electrolyte and cathode
components. Biochimica et Biophysica Acta (BBA)-
Bicenergetics. 1864(4). 148785,

Figure: Schematic representation of onsite inulinase production,
purification, and application.

Team (L to R):
Khadim Husain, E. Senthil Prasad, Sandeep, Rajesh Kumar
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Easa Naga Malleswari, Ph.D.

Molecular Microbiology and Infectious Diseases lab

Host-Microbial Dynamics: Deciphering Molecular Interactions in Infectious Disease Pathogenesis

The continuous increase in multidrug resistance among clinical pathogens is a significant public health threat.
However, our understanding of the cellular and molecular pathogenesis of clinical bacterial strains remains limited.
Consequently, treating such infections is increasingly challenging for hospitals and governments alike, Therefore,
understanding bacterial pathogenesis is essential for developing mare effective antibiotic treatments, Our research
group focuses on elucidating the molecular and biochemical mechanisms contributing to bacterial resistance.
Additionally, we are exploring "Host-Pathogen” interactions through post-translational modifications. These efforts
aimtodevelopintervention strategies and provide insights into disease progression.
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Govindan Ra Rjamt:ih:f;m, Ph.D.

Bacterial Signaling and Drug Resistance lab

Antimicrobial Resistance and Phospho-signaling in priority pathogens

Antimicrobial resistance (AMR) is a major issue in healthcare and communities across the globe. Despite several
antibiotic discovery to development programmes and policles to prevent AMR, pathogens continue to (re-)emerge
and persist, causing millions of deaths each year, and by 2050, they are anticipated to be the primary cause of death,
The World Health Organization and the Government of India have published lists of priority pathogens of global
concern. Therefore, there is critical need for the development of novel antibacterials to tackle the infections.
Acinetobacter baumannii, a Gram negative 'Superbug', causes simple to severe nosocomial infections and incidences
have been reported worldwide. At present, there remains a substantial knowledge gap in understanding the biology
in how, why and when the Priority Gram negative and positive pathogens (A. baumannii, Klebsiella pneumonaie,
Escherichia coli, Staphylococcus aureus, Clostridipides difficile) develop resistance to clinically accessible antibiotics,
Currently, we are focusing on understanding the trends of innate and acquired resistance genes, novel molecular
mechanisms of AMR, and idiosyncratic phospho-signaling pathways that modulate antimicrobial resistance and
cellular functions, all of which have the potential to act as promising drug targets and enable us in designing effective
intervene strategies to control healthcare associated infections.

Selected Publications: Signal 7

1, Bharathl 5V, RajJamohan G. Blocide-Resistant . Signal ?
Escherichia coff ST540 Co-Harboring ESBL.dfrA 14 ‘L
Confers QnrS-Dependent Plasmid-Mediated
Quinolone Reslstance. Antiblotics (Basel). 2022
Nov30;11(12):1724.

2, Bharathl 5V, Venkataramalah M, RajamohanG.
Genotypic and Phenotypic Characterization of
Movel Sequence Types of Carbapenem-Resistant
Aclnetobacter baumannll, With Heterogeneous
Resistance Determinants and Targeted Variations
in Efflux Operons. Front Microbiol, 2021 Dec
23;12:738371,

Figure: Schematicdiagramdepicts the phosphorylation mediated one and
two component signaling proteins and regulation of prominent
antimicrobial resistant determinantsin thecritical bacterial pathogens.
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Hemraj S. Nandanwar, Ph.D.

Clinical Microbiology & Antimicrobial Research lab

Development of New Antibiotics, Potentiators, and Inhibitors to tackle AMR

Multi-drug resistance (MDR) and extensive-drug resistance (XDR) are serious problems in infectious diseases
because resistance to new drugs arises rapidly as they are introduced. Mostly, hospital-acquired infections and
community-acquired resistance are becoming more common where resistant bacteria become dominant very
rapidly. Therefore, there is an urgent need for new/alternate bio-actives. In addition, our research is focused on the
preclinical development of antibiotics, and inhibitors as a drug candidate to manage antibiotic resistance in bacteria.
We apply all scientific approaches for drug development up to the preclinical stage to translate further. Currently, we
aredeveloping efflux pumpinhibitors against both Gram-positive and negative bacteria, a new antibioticwith a novel
mode of action against Gram-negative bacterial infections, and a novel antibiotic against mupirocin-resistant MRSA.
We employ various aspects of clinical microbiology as well as molecular, chemical, biochemical, bio-informatics,
structural biclogy and pharmacological approaches, detailed molecular characterization, and evaluation of drug or
druglike molecules.

Selected Publications:

1. Chandal, N., Tambat, R., Kalla, R., Kumar, G.,
Mahey, M., Jachak, S. and Mandanwar, H. (2023}
Efflux pump inhibitory potential of indole =
derivatives as an arsenal against norA over- 14
expressing Staphylococcus oureus. ASM's L
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2 Tambat, R, Mahey, N., Chandal, N., Verma, D. K, n
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3. Mahey, N., Tambat, R., Verma, D, K., Chandal, M., HPLE el M
Thakur, K. G., Mandanwar, H. (2021) Antifungal R
Azoles as Tetracycline Resistance-Modifiers in
Staphylococcus aureus, Applied and Emvironmental
Micrebiology, 13;87(15):e0015521.
Patunt(s); .
1 Hemraj Santuji Nandanwar, Krishan Gopal Figure: : Microbial fermentation, bimolecular separation & discovery of
Thakur, Rushikesh Tambat, Dipesh Kumar, Nisha _antLIh‘l‘ntll:s. anﬁmi:rqbial peplides,_ efflux pump Ipl:llbiturs. B-lactamase
Mahey and Nishtha Chandal. Composition for the inhibitors, etc. from microbes and their further pre-clinical development

treatment of multi-drug resistant gram-positive
bacterial infections. Indian Patent Application no.
202111015518, Filingdate: 31-03-2021.

2 Vinod Dinkar Chaudhari, Pulkit Dhiman, Hermraj
Santuji Nandanwar, Vikas Pathania, Krishan
Gopal Thakur, Satyajeet Das. Substituted tricyelic
heterocyclic compounds as metallo-beta-
|lactamase inhibitors. Indian Patent Application
no. 202111024755, Filingdate: 03-06- 2021,
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Imtiyaz Yaseen, Ph.D.

Chromatin Biology and Antimicrobial Resistance lab
L4 1 ° 1 | I |

Involvement of Epigenetic mechanisms in driving antimicrobial drug resistance

Drug resistance arising from the genetic mutations of the key genes responsible for driving the resistance has been
the key focus for a long time. The generation and development of genetic mutation Is a slow and irreversible process
and thus aren't ideal for the microbes to survive in rapidly changing environments. Recent studies have challenged
this conventional wisdom that resistance stems only from genetic mutations by showing mechanisms by which
resistant cells harbour distinct epigenetic set-ups over multiple genes whose change in expression confers
resistance to them, We started our lab towards the fall of 2023 and are interested in understanding the role of
epigenetic mechanisms in these bet-hedging survival mechanisms. In one of the projects, we are currently
performing screens to identify and isolate these unstable resistant isolates in a few members of the ESKAPE
pathogen family, The outcome from multiple screens has shown around 50% of the population was resistant even
after growing them without the drug for 600 generations, suggesting the involvement of genetic mutations. The
other 50% of the resistant isolates harbour unstable resistance, losing resistance after growing for 600 generations
without a drug, suggesting the involvement of epigenetic-like mechanisms. We are now in the process of identifying
the mechanisms responsible for the generation of this unstable resistance survival. We are simultaneously carrying
out the same screens with fungal pathogens like candida albicans. Our long-term goal Is to identify the drivers
respoensiblefor the generation of unstable resistance phenotypes, whichwe believe can be used asdrugtargets.
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Figure: :(A) Screen strategy to distinguish between genetic mutants and epimutants (B) Representative image of a screen showing the
tracing of five isolates performed with one member of ESKAPE pathogen family, showing gradual loss of resistance suggesting the
Involvement ofeplgenetic-like mechanism.
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Karthikeyan Subramanian Ph.D.

Protein Crystallography lab

Characterization of proteins involved in bacterial riboflavin biosynthesis pathway

Inriboflavin biosynthesis pathway, GTP cyclohydrolase Il (GCHII) catalyses the conversion of GTP to 2,5-dlamino-6-
ribosylamino-4{3H)-pyrimidinone-5-phosphate (DARP) and is shown to be essential for most of the pathogens.
Earlier crystal structure studies on GCHII revealed that the last 20-25 C-terminal residues were unstructured and
thus their function remained elusive. To understand the role of unstructured C-terminal residues, a series of C-
terminal deletion mutants of GCHII from Helicobacter pylori (hGCHII) were generated and their catalytic activitywas
compared with its wild-type. We observed that none of the C-terminal deletion mutants showed any enzymatic
activity indicating that these residues are essential for GCHII function. To get additional insights for such loss of
activity, homology models of full-length and deletion mutants of hGCHII were generated and subjected to molecular
dynamics (MD) simulation studies. MD studies revealed that antepenultimate His-190 is essential for the catalytic
activity as it plays a role in the hydrolysis of GTP as well as in the release of product DARP. This explains our
observation wherein even the deletion of only the last four amino acids from the C-terminal region lost the catalytic
activity of hGCHII, In summary, we suggest that the unstructured C-terminal residues of GCHI| must be considered

duringrational drug designing.

!tllnhlll’uhll:atlﬁ'u: . P o
Yadav, 5., Shinde, R. M., Singh, 5., Karthikeyan, 5. A WGOHIL = B B & F F ﬁp ;’Q
and Singh, B, (2021) Structurally disordered C- RGCHIT™ B i P
terminal residues of GTP cyclohydrolase Il are ) o 17 olle-
essential for its enzymatic activity. Journal of hGCHI'™ W T i -

Biomolecular Structure and Dynamics. 40, WGOHIT™ e "
9318-9331 . ';4—”- -

2. Singh, P.R, Goar, H, Paul, P, Mehta, K, Bamniya,  C ] - 4
B., Vijjamarri, A.K., Bansal, R., Khan, H., ol Heficobacter pylorf D . ;
Karthikeyan, S., and Sarkar, D, (2023) Dual g ¥ Coslovydrclasal S, <
functioning by the PhoR sensor is a key B (h&CHIY b L
determinant to Mycobacterium tuberculosis i-
virulence, PLOS Genetics, 10.1371 fjournal. pgen, it
1011070

3" K“i' k' Man. A‘ K'umar MW" Asianian' Bﬂ “:n'm '™ ™ "

Martin Garcla Chavez, MG, Vudatha, V., Wang,
R., Vangipurapu, R., Chen, L., Kennedy, P,
Subramanian, K., Quirke, ). C. K., Beato, F,
Underwood, P. W, Fleming, J. B, Trevino, J,
Hergenrother, P. J., Gavathiotis, E., and Sebti, S.
M. (2023) Discovery of KRB-456, a KRAS G12D Figure: : Characterization of hGCHII. Schematic (A), SDS-page of purified
Switch-1/1l Allosteric Pocket Binder That Inhibits hGCHII deletion mutant proteins (B) and their enzymatic activity (C). Active
the Growth of Pancreatic Cancer Patient-derived site of modeled hGCHII showing the interaction of His'™with the phosphate

Tumeors, Cancer Res, Commun. 3{12), 2623-2639 groupof GTP(D).
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Krishan Gopal Thakur, Ph.D.

Structural Biology lab

Structural biology techniques tounderstand biological processes and aid drug discovery

Coordinated protein-protein interactions (PPls) play important roles in most biological processes like signal
transduction, transcription, translation, cell division, etc. Studying protein-proteininteractions is thus imperative to
get a broader view of a biological process. PPls have also been of particular interest in the recent past as they
representimportantand novel drug targets for future therapeutic applications. The more ambitious goal of my group
is to identify and validate 'hotspots' on protein-protein interfaces that could be targeted for drug design. We use X-
ray crystallography along with a combination of other biophysical/biochemical techniques like mass spectrometry,
surface plasmon resonance (SPR), isothermal titration calorimetry (ITC), analytical centrifugation, etc. to reveal
high-resolution molecular details of proteins and protein-protein complexes and characterize their interactions. At
present, our group s actively working in the area of drug discovery to tackle viral (SARS-CoV-2) and antimicrobial-
resistant bacterialinfections.

Selected Publlcations:

1

Kapoor, 5., Kodesia, A, Kalidas, M., Ashish, and
Thakur, K. G. {2021} Structural characterization
of Myxococcus xanthus MgIC, a component of the
palarity control system, and its interactions with
its paralog MglB. J Biol Chem 296, 100308
Verma, D. K., Kapoor, 5., Das, 5., and Thakur, K. G.
{2022} Potential Inhibitors of SARS-CoV-2 Main
Protease {Mipro)) Identified from the Library of
FDA-Approved Drugs Using Molecular Docking
Studies. Blomedicines 11

Deep, A., 5ingh, L., Kaur, J., Velusamy, M,,
Bhardwaj, P, Singh, R, and Thakur, K G. (2023)
Structural insights into DarT toxin neutralization
by cognate DarG antitoxin: ssDNA mimicry by
DarG C-terminal domain keeps the DarT toxin
inhibited. Structure 31, 780-789e784

Patents):

Hemraj Santuji Nandanwar, Krishan Gopal
Thakur, Rushikesh Tambat, Dipesh Kumar, Misha
Mahey and Nishtha Chandal. Composition for the
treatment of multi-drug resistant gram-positive
bacterial infections. Indian Patent Application no.
202111015518, Filing date: 31-03-2021.

Vinod Dinkar Chaudhari, Pulkit Dhiman, Hemraj
Santuji Nandanwar, Vikas Pathania, Krishan
Gopal Thakur, Satyajeet Das. Substituted tricyclic
heterocyclic compounds as metallo-beta-
|lactamase inhibitors. Indian Patent Application
no. 202111024755, Filing date: 03-06-2021.
Thakur Krishan Gopal, Arora Anjuman, Verma
Dipesh. Thakur Krishan Gopal, Arora Anjuman,
Verma Dipesh. Indian Patent Application No.
202117043402 Filingdate: 24-09-2021.

Vinod Dinkar Chaudhari, Krishan Gopal Thakur,
Rajesh Ringe, Deshkanwar Singh, Simran Kaur,
Ravneet Singh Chawla, Akshay Joshi. Substituted
benzimidazoles for treating viral diseases. Indian
Patent Application no. 202211044091 Filing
date:01-08-2022.

Vinod Dinkar Chaudhari, Krishan Gopal Thakur,
Rajesh Ringe, Simran Kaur, Manjot Kaur, Ravneet
Singh Chawla, Akshay Joshi. Compound for
treating viral infections. Indian Patent
Application No. 202311007365. Filing date: 06-
02-2023.

Vinod Dinkar Chaudhari, Pulkit Dhiman, Krishan
Gopal Thakur, Satyajeet Das. Dihydrochromeno-
pyrrole compounds as metallo-beta-lactamase
inhibitors and process for the preparation
thereof. Indian Patent Application No.
202311041398 Filingdate: 14-05-2023.
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Figure: We use X-ray crystallography and other biophysical/biochemical
techniquestounderstand biological processesat the molecular level,
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Mani Shankar Bhattacharyya, Ph.D.

Biocatalysis and Fermentation lab

Exploring biocatalytic routesfor thedevelopment of sophorolipid derivatives for biotechnological application

My research group focuses on the production and biotechnological utilization of biosurfactants. Biosurfactants, suchas
sophorolipid (SL), produced by fermentation, have been demonstrated to have applications in drug delivery and as
antifungal agents. After establishing the antimicrobial properties of SL-capped gold nanoparticles (Microbiology
Spectrum, 2023), by harnessing the structure forming attributes of the acidic SL (ASL), we have synthesized novel
(biosurfactant-based) nanostructures, noisome, for cargo delivery applications of drug and other biomaterials. Further,
followed by the establishment of the fact that the SL exhibits antifungal properties; derivatives of the ASL have been
synthesized by esterification with naphthyl ethanols, using lipase as a biocatalyst. One of the derivatives (ASLdC3) has
been proven toexhibitsuperior antifungal properties (Figure 1) withthe potential to be developed as a potent antifungal
drug candidate. Moreover, biocatalytic synthesis of drugs and drug intermediates, especially chiral intermediates, has
remained one of the priority areas in the pharmaceutical sector. We have recently established the biocatalytic synthetic
route for chiral naphthyl ethanol synthesis using Rhodotorula kratochvilovae (isolated from the high-altitude Himalayan
region) as whole cell oxidoreductive biocatalyst (Sustainable Chemistry and Pharmacy, 2022). The biocatalyst is also
capable of deracemization of racemic naphthyl ethanols by using its battery of enzymes (Frontiersin Bioengineering and

Biotaechnology, 2023).
Selected Publications: . r,‘-'j_';""“'"'_'_".':
1. Kumar,S. Verma, N. K, Basotra, S. D., Sharma, D. i h e :
Prasad, G. S., Bhattacharyya M. S, (2023) },,f;;;,;" Qerdad.
Harnessing dual applications of a novel e f 4
ascomycetes yeast, Starmerella ceranasp.nov., asa A /} @ o Lg
biocatalyst for stereoselective ketone reduction e i
and biosurfactant production, Frontiers in W ;é':-'-:::" M s s
Bivengineeringand Biotechnology 11, 1264826 *e
2. 5Shikha, 5., Kumar, V., Jain, A., Dutta, D, Comtred ASLOCE  ASLACY
Bhattacharyya, M.S. (2023) Unraveling the i RS AEME e moiemsn asac
meechanistic insights of sophorolipid-capped gold { i
nanoparticle-induced cell death in Vibrio cholerae, B A | 8
Microbiology Spectrum 11,e00175-23 3
3. Verma, N. K., Kumar, S., Prasad, G. 5., Lo eungtl
Bhattacharyya, M, 5. (2022) Biocatalytic !
deracemization of racemic naphthyl alcohols by
using a novel yeast isolate Rhodetorula k
kratochvilovae {MTCC 13029), Sustaingble
Chemistry and Pharmacy, 26, 100608. Flgure: : Antifungal activity of ASLAC3 agalnst C. albicans. (A) Schematic
representation of the effect of ASLdC3 on mitochondrial membrane
potential (MMP} and generation of oxidative stress in C. albicans, (B)
Representative dot plot showing the effect of ASLAC3 on MMP measured
using DIOCA(3) using flow cytometry. (C) Representative CLSM Images of
Candida atbicans stained with H2DCFDA indicating ROS generation in the
presence of ASLdC3. (D) TEM images of cells 3 h after treatment with 10
ug/mLASLAC3and 1pg/mLamphotericin B
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Manoj Kumar, Ph.D.

Virology and Bioinformatics lab

Developing bioinformatic tools for viral research

Dr.Manoj Kumar's laboratory focuses on emerging and re-emerging human viruses. The team has developed Al/ML
tools for identifying inhibitors against various viruses, including 'antiCorona’, 'antiDengue! 'antiHCV', 'antiEbola’, and
‘antiNipah' accessible from http://bioinfo.imtech.res.in/manojk/. To validate these inhibitors as potential antiviral
agents, the lab employs molecular docking approaches. The group has also created the 'Biofilm-1' and ‘anti-Biofilm'
algorithms, which predict biofilm inhibitors to address antimicrobial resistance (AMR). Additionally, the lab has
established databases such as 'DrugRepV' for repurposed drugs targeting emerging viruses and 'AntiVIRmiR' for
host and viral miRNAs.

Their research extends to RNA sequencing (RNAseq) analyses for identifying therapeutic targets and repurposing
drug candidates for Epstein-Barr virus (EBV) and human papillomavirus (HPV)-associated cancers. The team has
benchmarked genome assemblers for viral next-generation sequencing (NGS), including SARS-CoV-2. Furthermore,
they have performed metaviromic analyses to study the diversity of bacteriophages and DNA viruses from
frashwater sources, including the N-Choe stream and the River Ganges,

The lab has experimentally validated the potential drug repurposing candidates. We cultured SARS-CoV-2 variants
of concern (VOCs), including the Wuhan, Delta, and Omicron strains, evaluated the antiviral efficacy and toxicity of
these repurposed drugs, and produced SARS-CoV-2 pseudovirus particles to study drug interactions with the viral
spike protein (asillustrated in Figure).

Selected Publications:
b RapiA, St KX, Thakon A Kime, BRI ERRE SARSCEV-2 TOIDS0 BARSL V-1 VOO e sy
(2023). Anti-Biofilm: Machine Learning Assisted TR

Prediction of IC,, Activity of Chemicals Against - _ m--
Bioflms of Microbes Causing Antimicroblal 3 HEH uu ﬂﬂ l
Resistance and Implications in Drug prol
Repurposing. /Mol Biol. 435(14):168115. “f" "{""’ﬁﬂf‘ ‘ .
2. Kamboj, S., Rajput, A., Rastogi, A, Thakur, A, 2= T
Kumar, M (2022). Targeting non-structural
proteins of Hepatitis C virus for predicting " "o OIS SASENT it esing Pl MY sty
repurposed drugs using QSAR and machine = o Y ST i -
learning approaches. Computational and .- 4 . e ol
Journal, 20,3422-3438. | { 17 2= B il
3. Rajput, A., Thakur, A., Mukhopadhyay, A., Hn
Kambaoj, 5., Rastogi, A., Gautam, 5., Jassal, H., .
Kumar, M. (2021). Prediction of repurposed e e £ " Tt
drugs for Coronaviruses using artificial el
intelligence and machine learning. Comput Struct
Biotechnol . 19:3133-3148.

Figure: Owerview of antiviral screening of potential repurposing drugs
against SARS-CoV-2V0OCs
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Neeraj Khatri, Ph.D.

iCARE lab

Therapeutic Potential of Lactiplantibacillus plantarum 2621: Combating Bacterial Infections, Oxidative Stress, and
PromotingWound Healing

Lactiplantibacillus plantarum MTCC 2621 (Lp2621) is a well-characterized probiotic strain with numerous health
benefits, though its wound-healing potential remains underexplored. This study evaluated the antibacterial, anti-
biofilm, antioxidant, and wound-healing properties of its cell-free supernatant. Lp2621 exhibited strong
antibacterial activity against indicator bacteria, showed no hemolytic activity, and was confirmed safe through askin
irritation assay in BALB/c mice, with no adverse dermal reactions. Its supernatant provided 60-100% protection
against HzOz-induced oxidative stress in A549 cells and significantly accelerated wound healing in both in vitro
scratch assays and in vivo excision wound models. In mice, topical application of Lp2621 gel promoted faster wound
healing compared to vehicle or betadine treatments, including in wounds infected with Staphylococcus aureus and
MRSA 831. Histological analysis revealed enhanced wound repair, characterized by early upregulation of the pro-
inflammatory cytokine IL-6, followed by increased IL-10 expression. Additionally, Lp2621 effectively countered
MRSA infections by inhibiting biofilm formation and supporting wound healing through its immunomodulatory and
antibacterial properties. These findings highlight the therapeutic potential of Lp2621 in combating bacterial
infections, reducing oxidative stress, and acceleratingwound healing

Selected Publications:

1 Dubey, A K., Podia, M., Privanka, N,, Raut, 5,
Singh, 5., Pinnaka, A. K., & Khatrl, M. (2021).
Insight Into the Beneficial Rale of
Lactiplantibacillus plantarum Supernatant
Agalnst Bacterial Infections, Oxidative Stress,
and Wound Healing in AS49 Cells and BALB/c
Mice. Frontiersin Pharmacology, 12, 728614,

2, Dubey, A. K., Sharma, M., Parul, M., Raut, 5.,
Gupta, B, & Khatri, M. {2023), Healing wounds,

defeating biofilms; Lactiplantibacillus plantarum
in tackling MRSA Infections. Frontiers In
Microbiology, 14, 1284195
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Nithya Vadakedath, Ph.D.

Microbial Ecology and Genomics lab

Deciphering microbial diversity, its interactions, and bioprospecting of novel natural chemicals

Decoding the microbiome of unconventional ecological niches will result in collecting countless new and unique
cultures for developing therapeutics and biochemicals of commercial importance. We study bacterial,
cyanobacterial, and microalgal diversity, map genomes of rare and uncultivable microbes, and develop rational,
directed screening techniques to isolate novel species and metabolites from non-traditional environmental niches.
We are committed to orchestrating credible research in the bioprospecting of natural compounds, unraveling the
hidden biosynthetic potential of microbes, and converting gene sequences encoding novel metabolites into purified
molecules in tubes. The coupling of the genome mining program with synthetic biology will allow us to generate
novel biochemicals sustainably, modulate their quality and titers, and elucidate the molecular mechanism of unique
phenotypic traits, etc. We are involved in developing anti-Quorum sensing and anti-biofilm molecules as the next
generation of antimicrobial agents from unique and untapped natural resources and understanding their role in
biofilm formation and virulence inhibition to address the multidrug resistance problem. We also focus on finding
micrabial solutions for the remediation of hazardous chemicals and carbon sequestration, Omics-based approaches
are being used to understand how microbes adapt to these environments and metabolize toxic chemicals and turn
theminto value-added metabolites.

1. Prasad, B, Richter, P, Vadakedath, N., Haag, F W,
Strauch, 5. M., Mancinelli, R., Schwarzwilder, A,
Etcheparre,E., Gaumne, N., Lebert, M. {2021).How
the space environment influences organisms: An
astrobiological perspective and review.
International Journal of Astrobiology, 20{2), 159-
177.

2. Sharma, P, Tripathi, S, Vadakedath, M., & Chandra,
R {2021). In-situ toxicity assessment of pulp and
paper industry wastewater on Trigonella foenumn-
groecum L: potential source of cytotoxicity and
chromosomal damage. Environmental Technology
&innovation, 21,101251.

3. Yadav, V., Manjhi, A, & Vadakedath, M. (2023),
Mercury remediation potential of mercury-
resistant strain Rheinheimera metallidurans sp.
nov. isolated from a municipal waste dumping
site. Ecotoxicology and Environmental Safety, 257,

114888 Figure: GraphicalabstractofLabresearchinterest
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Pawan Gupta, Ph.D.

Molecular Biology lab

Understanding nuclear receptors in infection and disease

Host-Pathogen Interaction (Mycobacterium tuberculosis, Mtb): Mtb is the etiologic agent of tuberculosis in humans
and is responsible for more morbidity than any other bacterial disease. We are investigating host-pathogen
interaction, in the context of host lipid sensing nuclear receptor and pathogen lipids, contributing towards Mth
pathogenesis or clearance. We are also investigating transcription factors modulation of macrophage polarization,
plasticity and acting as combats or cohorts to Mtb survival. We are elucidating mechanisms of Autophagy and drug
non-responsiveness emanating from the host,

Immune Cells Plasticity and Inflammatory Disease: Inflammatory mice models of rheumatoid arthritis (RA),
encephalomyelitis (EAE), and allergic asthma (AA) are being used to study the differential expression and function of
nuclearreceptorsin plasticity, polarization, and activation of T cell, Bcell, DCs, and macrophage.

Metabolic Diseases: Neuron, Cancer biology, Anemia, Sepsis: We plan to investigate the molecular circuitry of
neuron function, differentiation, and cancer st the level of nuclear receptors and associated coactivators and
COrepressors.

SMART and Switchable Therapeutic Proteins and Post-Translational Modification (PTM): We are deciphering the
PTM and complex regulation of orphan/nuclear receptors. We are attempting oral/bronchial protein vehicle, next-
generationswitchable recombinanterythropoietin, insulin, growth factors, and cytokines.

Selected Publications:

1. Kumar, S, Nanduri, R, Bhagyaraj, E.,, Kalra, R,
Ahuja, N., Chacko, AP, Tiwari, D., Sethi, K., Saini,
A., Chandra, V, Jain, M., Gupta, 5., Bhatt, D,
Gupta, P. (2021} Vitamin D3-VDR-PTPNS axis
mediated autophagy contributes to the
inhibition of macrophage foam cell formation.
Autophagy 17(9):2273-2289.

2. Tiwarl, D, Ahuja, M., Kumar, 5, Kalra, R, Nandur,
R., Khare, AK_ Gupta, 5., Bhagyara], E., Arora, R,
Gupta, P. (2022) Nuclear receptor Nridi
alleviates asthma by abating GATA3 gene
expression and Th2 cell differentiation. Cell Mal
Life Sci. 79{6); 308.

3. Kalra, R, Tiwari, D, Dkhar, H.KK, Bhagyara], E,
Kumar, R, Bhardwaj, A, Gupta, P. {2023) Host
factors subverted by Mycobacterium tuberculosis:
Potential targets for host directed therapy. int
Revimmunol. 42(1); 43-70.
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Prabhu B. Patil, Ph.D.

Bacterial Genomics and Evolution lab

Insightsinto host-pathogen-microbiome-microenvironmentinteractionsusingrice asamodel plant

Using high-throughput culturomics and genomics we are trying to understand other facets of host-pathogen and
host-microbe interactions, This can be unique and new microenvironment that a host or the pathogen or the
commensal is exposed during its life-time. Our hypothesis is that this micro-environment is leading to emergence of
predominant and unique lineages with more pathogenicity potential thereby undermining efforts to understand and
manage this pathogen. For example, as rice is grown under intensive submerged conditions, this microenvironment
represent a never seen ecology for a rice microbe in general and a serious pathogen like Xanthomonas oryzae pv.
oryzae (Xoo). Similarly, Xoo has deal with the host microbiome that also consist of non-pathogenic counterparts ie.,
non-pathogenic Xanthomonas (NPX). Using the case study of Xoo and rice, we provide evidence on the role of
microenvironment in shaping population structure of the pathogen and also community structure of microbiota
associated with the host.

Selected Publications:

L

2,

3

Rana, R, Jalswal, G, Bansal, K., and Patil, P. B.
(2023) Comparative genomics reveals the
emergence of copper resistance in a
non-pigmented Xanthomonas pathogen of
grapevine, Environ. Microbiol. Rep. 15,716-724
Singh, A., Bansal, K, Kumar, 5., and Patil, P. B,
(2022) Deep Population Genomics Reveals
Systematic and Parallel Evolution at a
Lipopolysaccharide Biosynthetic Locus in
Xanthomonas Pathogens That Infect Rice and
Sugarcane, Appl. Environ. Microbiol, 88, e00550-
00522

Bansal, K., Kumar, 5., Kaur, A, Singh, A., and Patil,
P. B. (2021) Deep phylo-taxono genomics
reveals Xylella as a variant lineage of plant
associated Xanthomonas and supports their
taxonomic reunification along with
Stenotrophomonas and Pseudoxanthomonas,
Genomics 113, 3989-4003
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Flgure: A horizontally acquired arsenic resistance (Ars) cassette in X
oryzoe py, oryzae population A) Global phylogenomic tree depicting dotted
lineage harbouring 12kb Ars cassette B) Gain of function genetic studies
with Arscassette inasusceptibleisolate
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Pradip Sen, Ph.D.

Cell Biology and Immunology lab

Role of TIM-3 receptor inimmunoregulationduring Leishmania donovaniinfection

Visceral leishmaniasis (VL), caused by Leishmania doenovani (LD), is the second most deadly parasitic disease in the
world after malaria. A key pathogenic factor accounting for disease progression is immunosuppression, the
molecular basis for which is not yet fully understood. Since dendritic cells (DCs) normally initiate antileishmanial
immune responses, we investigated whether DCs are dysregulated during LD infection, and assessed its role in
immunosuppression. Accordingly, we determined the regulatory effect of LD on DCs. Notably, whether LD promotes
or inhibits DC activation/maturation remains obscure. Furthermore, the receptor through which LD exerts
immunoregulatory effect on DCsis still ill-defined. Our study for the first-time has demonstrated that LD inhibits DC
activation and maturation via the T cell immunoglobulin and mucin protein-3 (TIM-3) receptor, and thereby
attenuates the capacity of DCs to trigger antileishmanial immune responses in vivo. In addition, TIM-3 promotes
conventional type-2 DC (cDC2) polarization that favors disease-promoting type-2 T helper cell (Th2) response.
These findings uncover a unique mechanism by which LD subverts host immune responses, and suggests TIM-3 asa
potential newtarget forimmunotherapy against VL,
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Raman Parkesh, Ph.D.

Computational and Medicinal Chemistry lab

Convergence of Biology and Chemistry: Advancing Antimicrobial Therapies and Nanomaterials

My current research focus involves delving deep into the intricate roles of enzymes, both bacterial and mammalian,
within physiological and pathological processes. Through this exploration, | aim to unveil insights that could pave the
way for identifying small molecule therapeutics tailored to combat human diseases. In pursuit of these objectives,
our group champions the development and application of cutting-edge technologies at the convergence of
chemistry, biology, and chembioinformatics, ascribing to the philosophy that addressing the most pressing
biomedical challenges necessitates innovative, multidisciplinary approaches, In particular, we utilize a
multidisciplinary approach to explore mechanisms of disease pathology and identify chemical probes and lead
molecules for both disease diagnosis and treatment, with particular emphasis on the development of small molecule
therapeutics for tuberculosis, ESKAPE pathogens, and epigenetic proteins, Further, my laboratory specializes in
bottom-up synthesis of functionalized nanoparticles, leveraging novel chemical molecules for applications in
biological and environmental sensing.

Selected Publications:

1. Loharch,5.,Chhabra,S., Kumar, A, Swarup, S.and
Parkesh, R. (2021) Discovery and
characterization of small molecule SIRT3-

specific inhibitors as revealed by mass zg 'ﬂ ¢ ‘J .:..'JF’J

spectrometry. Bioorganic Chemistry, 110, Ll A :‘
p.104768. . ; > - 2 y —
2. Kumar, A, Loharch, S, Kumar, S, Ringe, R.P. and supasTs ¥ St LL> & & (CQ
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inhibitors of SARS-CoV-2. Computational and i i e . £
Structural Biotechnology Journal, 19, pp.424- ey =
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:'nlega,ﬂlﬂ;rpp.ilii 4_'?'1125_ Figure: Synthesisatthenterfaceof Chemistry and Biology.

1. Raman Parkesh, Sonall Chhabra.
Benzo[delisoquinoline-1,3-dione based
compound and use thereof. Indian Patent
Application No. 202311053145. Flling date:
07-08-2023.
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Ramya T.N.C.,, Ph.D.

Molecular Glycobiology lab

Glycan-binding proteins, Glycoconjugates, and Glyco-enzymes

Our laboratory is interested in the study of microbial glycoproteins, carbohydrate-active enzymes, and
carbohydrate-bindingmodules (CBMs). Inthe period of this report, we werefortunate to make some seminal findings
in these research areas. We identified two new glycosidic linkages, Ser/Thr-O-Neu5Ac and Ser/Thr-O-KDOQ, in the
course of our studies on recombinant and heterologously expressed Maf flagellin nonulosonic acid
glycosyltransferases of the Gram-positive bacteria, Clostridium botulinum, and Geobacillus kaustophilus. We
demanstrated the potential of microbial alginate lyases in disrupting the alginate-rich biofilms of Pseudomonas
aeruginosa, a common pathogen in cystic fibrosis lung, We also successfully constructed a ~10 Gb metagenomic
phage display library from the metagenomic DNA of healthy human fecal samples (Figure} and fine-tuned the
biopanning procedure using a L-fucose-binding phage to identify the carbohydrate-binding domain present at a copy
number of just 100 (amidst a total of ~10™ phages). Using this system, we identified several previously unannotated
carbohydrate-binding domains, which do not find a hit to any known Pfam domain - four complex N-glycan binding
domains (MG1, MN3, MU1, and MU3), a levan binding domain (Lev-Lev5), a beta-D-glucan binding domain (BDG-
BDG4), and adextran/laminarin/pectin binding domain (Dex-Dex7/Lam-Glc%/Lam-Lam9/Pec-Pec1) (Figure).

= Blopanning .
; w "
Selected Publications; ik Li)
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3. Khairnar, A, Sunsunwal,S., Babu, P, and Ramya, T. ' = B il e
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288-306

Figure: :Construction of a metagenomic phage display llbrary from the
metagenomic DNA of healthy human fecal samples, and identification of
new carbehydrate binding domains by biopanning against
glycoconjugates
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Rashmi Kumar, Ph.D.

Immunology lab
L i 11 111

Host-microbiota interaction in health and disease

Research in my lab focuses on characterizing the resident microbicta and host immune system interaction in the
context of inflammation and aging. Chronic inflammation is the underlying factor of many diseases and ailments
associated with old age. We have studied the dynamics of resident microbiota (intra-tumoral or gut microbiota), their
communal interactions, and the modulation of the host's immune system in the onset and progression of oral
squamous cell carcinoma (OSCC) and Inflammatory bowel diseases (IBD), which are important in the Indian context.

Our study identified microbial signatures of oral squamous cell carcinoma (OSCC) for early and late-stage
stratification and their immunomodulatory potential. This study advocates combining the microbiome and immune
signature of tumors for their prognostic and diagnostic application. Another areaof researchinourlabiscentered on
understanding the influence of microbial dysbiosis on age-associated immune dysfunction. Recently, we established
the correlation between gut dysbiosis and loss of DCs tolerance in old age. Furthermore, we show the impact of gut
replenishment with beneficial bacteria on the reinvigoration of theimmune system,

Currently, we are exploring the mechanism of probiotic-mediated immunomedulation to ameliorate chronic
inflammation and fulfill our long-term goal of microbiota-based therapeuticmanagement of diseases.

m%h:lhﬂt:u?s Singh, R. P, Agrewala, J. N, e o VI T
and I(Imrllar. Ii'..I [i023] Age“-medlated gut
microbiota dysbiosis promotes the loss of
dendriticcellstolerance. Aging Cell 22,e13838

2. Gautam, 5. S., Singh, R. P, Karsauliya, K., Sonker, S
A, K., Reddy, P. ), Mehrotra, D., Gupta, S, Singh, P> :
5. Kumar, R., and Singh, 5. P. (2022} Label-free
plasma proteomics for the identification of the g &
putative biomarkers of oral squamous cell ’ ;‘ P
carcinoma. J Proteomics 259, 104541 i Ly -

3. PratapSingh, R, Kumari, N, Gupta, 5, Jalswal, R, e it e
Mehrotra, D.,Singh,S., Mukherjee, 5, and Kumar, feacing o varioizs iofimmraiiy
R (2023} Intratumoral Microbiota Changeswith
Tumor Stage and Influences the Immune Microblal seplenishmant 10
Signature of Oral Squamous Cell Carcinoma. Toster raguisied imemune

Microbiol Spectr 11,e0459622

Figure: Microbiota-mediated modulationofhost'simmune system
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Ravi Pratap Narayan Mishra, Ph.D.

Vaccines and Biotherapeutics lab

Vaccine & Biotherapeutics research and bioprocess development

Vaccine Design and Bioprocessing: We use reverse vaccinology-linked bioprocess technologies to create vaccine
antigens against bacterial and viral infections, construct processes, and scale up those processes in order to prove
the technology's feasibility, we use reverse vaccinology-linked bioprocess technologies.

Innovative Approaches in Monoclonal Antibody (mAb) Development: We use a CHO cell-based bioprocess platform
to create stable cell lines and scale up bioreactor-based production of therapeutic monoclonal antibodies (mAbs)
that are compatible with the industry. In order to increase therapeutic efficacy and specificity, we are also looking
into new protein/antibody-drugconjugates for targeted cancer therapy.

Cell Bank Development and Strain Engineering in Biopharmaceuticals: Ensuring GMP ComplianceWe have state-of-
the-art facilities for the development of cGMP-compliant cell banks and vectors used in the early development and
biomanufacturing of biopharmaceuticals, such as vaccines, biotherapeutics, fermentation-based APIs, industrial
enzymes, and diagnostics. Strain engineering and biopharma cell bank development under GMP conditions are also
available.

Selected Publications:

1. Jitender,Kumar, BV, Singh, 5, Verma, G., Kumar,
R., Mishra, PM., Kumar, 5., Nagara], S.K., Nag, J.,
Joy, C.M. and Nikam, B., (2023). A broadly
protective CHO cell expressed recombinant
spike protein subunit vaccine [IMT-CVAX)
against SARS-CoV-2. bioRxiv, 2023-04.

2. Mandal, J, Mihooliva, K. M., Verma, H., Kalidas,
M., Ashish, F, Mishra, R. P. M., & Sahoo, D. K.
{2022). Evaluation of physicochemical and
functional similarity of a new CHO derived anti-
EGFR antibody P-mAb to its reference
medicinal product. Artificial Cells, Nanomedicine,
and Blatechnology, S0(1),17-28.

1 Ravi Pratap Narayan Mishra, Reetesh Kumar, Figure: Vaccineand biotherapeuticdevelopmentworkflow
Jitender, Bhusarapu Vikram Kumar, Sneha Singh.
Recombinant protein for management of SARS-
COV-2 infection. Indian Patent Application No.
202211030140, Fllingdate: 25-05-2022.

2. Ravi Pratap Narayan Mishra, Jitender, Reetesh
Kumar, Bhusarapu Vikram Kumar, Sneha Singh.
Process for recombinant production of SARS-
COWV-2 spike protein. Indian Patent Application
Mo, 202211051218, Filingdate: 08-09-2022.
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Srinivasan Krishnamurthi, Ph.D.

Bacterial Diversity, Systematics and Genomics Research Lab

Deciphering Prokaryotic Diversity and Functional Roles Across Different Extreme Habitats and the Gut
Microbiome Using Multi-Omics Approaches

Our lab is dedicated to uncovering and characterizing prokaryotic diversity from a wide array of natural and
anthropogenically influenced habitats, with a strong emphasis on both taxonomic and functional studies. We have
successfully isolated, purified, and characterized several bacterial strains from diverse environments, including
marine macroalgae, sediments, salt pans, river Ganges, Pangong Lake, Lonar Lake, contaminated sites, and the
human gut. Our studies have identified around 35 genera, with Vibrio, Pseudomonas, Staphylococcus, and Bacillus being
the most frequently isolated from coral samples. Notably, 17 novel taxa belonging to genera such as Algoriphagus,
Azoarcus, Crocelbacterium, Microvirga, Nitratireductor, Paracoccus, Pseudidiomarina, Safinimicrobium, Sulfitobacter,
Myxococcus have been identified with detailed genome sequencing of key strains revealing unique functional
features. Our investigations into macroalgal-associated surface microblal communities have unveiled a rich
distribution of CAZyme activities, especially in Bacillus and Vibrio spp. that degraded raw sugarcane bagasse and
citrus peels. Metabolome profiling identified several metabolites on macroalgal surfaces, with significant roles in
bacterial and plant processes.

Our research group has proposed several novel taxa Yangia mangrovi, Halomonas icarae, and Geoalkalibacter
halelectricus. Culture-independent approaches revealed Proteobacteria and Bacteroidetes as dominant phyla in
marine seaweeds whereas Firmicutes, Verrucomicrobia, and Planctomycetes formed part of the core microbial
communities in Pangong Lake and the river Ganges. At explosive-contaminated sites, Euryarchaeota, Crenarchaeota,
and Thaumarchaeota, alongside functional genes like cyt P450, xenA/B, and xplA/B, were associated with contaminant

degradation.

Incollaboration with premier medical institutes, PGIMER Chandigarh and DMCH Ludhiana, we are investigating gut
microbiotaalterations inIBD patients.

Dlversity, Extrimsphile andd Cemimios Rescareh bal

Selected Publications:

1. Kumar, P, Verma, A, Sundharam, 5.5, Olha, ALK,
and Krishnamurthi, 5.{2022) Exploring Diversity
and Polymer Degrading Potential of Epiphytic
Bacteria Isolated from Marine Macroalgae.
Microorganisms. 10.3390/ microorganisms
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2. Pal, ¥, Mayllral, S, and Krishnamurthi, 5. {2022}
Exploring the Distinct Distribution of Archaeal
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haloalkaline environment. Environ. Microbiol. 24,
5066-5081
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S. Kumaran, Ph.D.

Structural and Quantitative Biology lab

Elucidating principles of competitive-allostery mechanism

In our lab, we focus on understanding the regulatory principles of the multi-enzyme cysteine regulatory complex
{CRC) using quantitative structural biochemistry and computational methods. CRC is formed by associating two
enzymes, cysteine synthase (CS), and serine acetyltransferase (SAT). Our research has uncovered a novel
competitive-allosteric regulatory mechanism that allows CRC to overcome high-affinity competitive inhibition. This
mechanism facilitates substrate binding through a ternary complex within the active site tunnel. Remarkably, the
small molecule substrate, despite its lower affinity compared to the larger high-affinity enzyme binding partner, can
bind site-specifically to cysteine synthase, triggering the dissociation of serine acetyltransferase. This discovery
provides insight into CRC regulation and guides us in designing and developing target-specific small molecule
interventions. By applying these principles, we have developed computational and experimental methods to design
small molecule ligands that specifically bind to Tumor Necrosis Factor-alpha (TNF-alpha), offering potential
therapeuticapplications.

Selected Publications:
1. Singh, R P, Saini, N., Sharma, G., Rahisuddin, R., Exploring facilitated/ competitive-allonters mechanism for design of target
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regulatory complex) and design of target-specific competitive-allastery inhibitor
against Tnf-a
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Sanjeev Khosla, Ph.D.

Epigenetics lab

Epigenetis of host-microbe interaction

Qur laboratoryisinterested inientifying epigenetic events that occur during inter-species interaction, particularly in
theinteraction of the human hostcells with microbes.

We have identified mycobacterial epigenetic effector proteins, Rv2966c and Rv1988 that interact with the host
cellular machinery. Rv2966c is a non-CpG-specific methyltransferase, causing repression of genes in THP1
macrophages infected with M. tuberculosis H37Rv (Sharma et al 2016, Nucleic Acids Research 43:3922). Our recent
work has shown its interaction with the host RNA methyltransferase complex proteins, METTL3 and METTL14.
Furthermore, Rv2966c significantly reduces méA RNA methylation in the host. Rv1988, the mycobacterial histone
methyltransferase that targets histone H3 at R42, causes transcriptional repression of specific host genes, triggering
attenuation of the host defense machinery (Yaseen et al 2015, Nature Communications &:8922). We have now
identified the interaction of multiple host epigenetic effector proteins with Rv1988.

Our laboratory has shown that the host epigenetic effector, SUV39H1 inhibits M. tuberculosis biofilm formation
through trimethylation of HupB on its cell surface. We now show the interaction of HupB with eDNA in the
extracellular matrix of M. tuberculosis biofilm.

We are also interested inunderstanding the influence of Lactocaseibacillus, a2 commensal bacterium presentin the
human gut, on epigenetic regulation of gene expression in cocultured intestinal cells. Coculture with L. rhamnosus
was found to alter the packaging of host DNA in chromatin through histone modifications and méA mRNA
methylation. Furthermore, we showed the interaction of Lactocaseibacillus histone-like protein, HU, with histone H3
intheintestinal cell nucleus.

Patent(s):
Selected Publications: 1 Supankar Das, Harry Garg, Subramaniam Anantha Ramakrishna, Rajesh P.
1. Singh, PR, Dadireddy, V., Udupa, 5, Kalladi, 5.M., Ringe, Ashwani Kumar, Sanjeev Khosla. Equipment design and assays for
Shee, 5., Khosla, 5., Rajmanl, R.S., Singh, A, monitoring infectivity of alr-borne agents. Indian Patent Application Ne.
Ramakumar, S., Nagaraja, V. (2023) The 202111016274, Filingdate: 07-04-2021,
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Nature Communications 14,8497,

2.  Moharir, S.C, Thota, S.C., Goel, A, Thakur, B,
Tandel, D., Reddy, 5.M., Vodapalli, A., Singh
Bhalla, G, Kumar, D, Singh Maruka, D, Kumar, A,
Tuli, A, Suravaram, 5., Chander Bingi, T., Srinivas,
M., Mesipogu, R., Reddy, K., Khosla, &, Harshan,
K.H., Bharadwaj Tallapaka, K., Mishra, R.K.
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interaction of microbes with their mammalian
hosts. Journalof Blosclences 46, 94.
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Saumya Ray Chaudhuri, Ph.D.

Microbial Physiology and Molecular Biology lab

Biology of Vibrios and gut commensals

Moalecular insight on the ligand binding pocket of HapR: Vibrio cholerae is a prolific bacterium. Cumulative studies
demonstrate the key role of quorum sensing in the lifecycle of this bacterium. Of the sensory network components,
HapR is known as a high cell density master regulator. Until now, no information is available on native HapR ligand
despite the protein having a ligand binding pocket. Interestingly, the function of SmcR, a HapR homologue of Vibrio
vulnificus, is inhibited by a small molecule of Qstatin. Structural analysis of SmcR with Qstatin identifies key
interacting residues in SmcR ligand binding domain. Despite bearing significant homology with SmcR, HapR function
remained unabated by Qstatin. Sequence alignment indicates divergence in the key residues of the ligand binding
pocket between these two regulators. A series of ligand-binding domain mutants of HapR was constructed where
only the HapR quadruple mutant responded to Qstatin and newly synthesized IMT-VC-212. Crystal structure
analysis revealed four key residues are responsible for changes in the volume of the ligand binding pocket of the
HapR quadruple mutant compared to the wild-type counterpart, thereby increasing the accessibility of Qstatin and
its derivative in the case of the former. The mechanisticinsights exuberating from this study will remain instrumental
indesigning inhibitors against wild-type HapR

Selected Publications:

1. Farr, D., Nag, D., Chazin, W. 1., Harrison, 5.,
Thummel, R., Luo, X, Raychaudhuri, 5., Withey, J.
H. (2022} Neutrophil-associated responses to
Vibrio cholerae infection Ina natural host model.
Infect Immun, 90(3), 1-13. doi: 10.1128/iai.
00466-21

2. Nag, D, Farr, D, Raychaudhuri, 5., Withey, J. H.
(2022) An adult zebrafish model for adherent-
invasive Escherichiacoli indicates protection from
AIEC infection by probiotic E. coli Nissle.. iScience
:25(7):104572. doi: 10.1016/]. isci.2022.
104572

3. Sen, H, Choudhury, G. B, Pawar, G, Sharma, Y.,
Bhalerao, §. E., Chaudhari, ¥. D,, Datta, §.,
Raychaudhuri, 5. (2023) Diversity in the ligand
binding pocket of HapR attributes to its
uniqueness towards several inhibitors with
respect to other homologues-A structural and
molecular perspective. Int J Bial Macromaol.
1;233:123495, doi: 10.1016/], ijbiomac. 2023,
123495
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Srikrishna Subramanian, Ph.D.

Protein and Genome Evolution lab

Data-drivenexploration of protein and microbial genome evolution

We have developed and optimized workflows for microbial genomics and metagenomics. We have assembled
several microbial genomes using data obtained from the long-read PacBio technology. We explored the Minicystis
rosea DSM 24000' genome, a soil myxobacterium with the largest known complete bacterial genome (16,04 Mbp).
Gene duplication plays a significant role in its genome expansion, contributing to its many signal transduction genes
linked to complex social behaviour and diverse niche adaptation. We identified a putative gene cluster for the

biosynthesis of polyunsaturated fatty acid (PUFA).

Additionally, we compared transporter proteins of pathogenic and non-pathogenic ESKAPE strains to understand
their role in drug resistance. We used sequence and structure-based approaches to identify novel transporter
proteins and predict virulence factors and drug resistance-related motifs. We are also investigating plasmid
genomes tounderstand gene duplication'simpact on host bacteria function and evolution. Finally, we are developing
'HiFiBGC' a tool todetect biosynthetic gene clusters (BGCs)in long, accurate HiFi metagenomes.

Selected Publications:

1. Pal, S, Sharma, G, and Subramanian, S. (2021)
Complete genome sequence and identification
of polyunsaturated fatty acid biosynthesis genes
of the myxobacterium Minicystis rosea DSM
24000(T). BMC Genomics 22,655

2, Akhtar, A, Lata, M., Sunsunwal, 5., Yadav, A, Lnu,
K., Subramanian, S., and Ramya, T. N. C. (2023)
Mew carbohydrate binding domains identified
by phage display based functional metagenomic
sereensof human gut microbiota, Commun Biol 8,
arn

3. Singh, D, Pal, 5., Subramanian, 5., and Manickam,
N. (2023) Comparative genomic analysis of a
multidrug-resistant ExPEC strain IITR156
isolated from the confluence of three Indian
rivers. Journal of Hozardous Materials Advances
12,100364
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Figure: (A)Schematicrepresentation of HIFIBGC workflow for identification of
BGCs in PacBio HiFi metagenomes. (B) An Upset plot displaying the contribution
from three different HiFi-tailored metagenome assernblies and unmapped reads
to the total count of BGCs returned by HIFIBGC for the chicken gut cecum
metagenome.
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Suresh Korpole, Ph.D.

Bacterial Research lab

Microbial diversity and antimicrobial peptides from prokaryotes

We are studying the microbial diversity of complex ecosystems for their biotechnological applications. Bacteria
existing in complex environments often produce antimicrobial compounds as a competitive advantage for their
establishment. Our lab focus is on the identification and characterization of antimicrobial peptides (AMPs), and so
far, we have isolated AMP-producing strains pertaining to genera like Bacillus, Brevibacillus, Paenibacillus,
Lactobacillus, Lysinibacillus, Clostridium, Weisella, Streptomyces, etc. and characterized most of them. Interestingly, a
strain GI-9 identified as a Brevibacillus secreted AMP of class |ld bacteriocins and named laterosporulins revealed
structural homology with beta-defensins and a striking architectural similarity with alpha-defensins. Another AMP
characterized as a lanthipeptide was yielded by a Paenibaciflus sp. strain A3 and named penisin, which reduced
bacterial burden and protected BALB/c mice in a bacteremia model infected with Staphylococcus aureus MTCC 96,
Laterosporulin homologs were observed from various Brevibacillus spp. strains. Presently, we are involved in the
recombinant expression of laterosporulins for the production of effective molecules. Further, we are characterizing
probioticstrainsisolated from soil and oral environments to check their potential of being probiotics or GRAS strains,
Some Lactobacillus strains exhibited high bile salt hydrolase (BSH) enzyme activity and other probiotic properties.
Alsp, establishing novel taxa by polyphasic taxonomy and providing authenticmicrobial strains.
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Figure: Characterization of an antimicrobial lantipeptide from Brevibacillus sp.
strain Af8
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Venkata Ramana Vemuluri, Ph.D.

Environmental and Applied Microbiology lab

Exploration and Exploitation of Environmental Microorganismsfor Sustainable Solutions

Our current research primarily focuses on identifying and developing novel antimicrobial photosensitizers derived
from photo-responsive microbial pigments such as bacteriochlorophylls, carotenoids, chlorins, and indole/pyrrole
derivatives, These photosensitizers show promise for the non-invasive treatment of microbial infections,
particularly in tropical applications such as wounds, scalp, and skininfections, through photodynamic therapy (PDT).
Parallelly, we also work on exploring and exploiting the vast biodiversity of microbes to discover potential bioactive
molecules such as antimicrobials and industriallyimportant enzymes. In addition, our study includes surveillance and
understanding the antimicrobial resistance (AMR) in diverse habitats. Furthermore, our lab is also discovering and
characterizing novel microbial taxa using phenotypic and genotypic approaches.

Selected Publications: Photodynamic tjlaraplp
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Sindhu, D. K., and Vemuluri, V. R. (2021)

Polyphasic characterization of and genomic Tiee . '
insightsinto a haloalkall-tolerant Saccharibacillus *
alkalitalerans sp. nov., that produces three F:5 muced wnghnt siate
cellulase isorymes and several antimicrobial *\—@ __m .
compounds. Antonie Van Leeuwenhoek 114, P Ingiet state
1043-1057

2. Lugani, Y., and Vemuluri, V. R. (2022) ‘§ uﬁ; Broad spectrue
Extremophiles diversity, biotechnological o microorganisms

applications and current trends. in @ . killing
mmh“!srcnc PI*H-'-PP‘I'@J P ground singlel siste

3. Patil V.5, Lugani, ¥, Chaudhari, R. D, Karodi, P
P, Mane, P C., Mehrotra, P, Pawar, 5. P, Shouche,
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Figure: Themechanism of photodynamic therapy tokill pathogenic microbes by
using photosynthetic bacterial pigments developed inour study,
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Vijayender Bhalla, Ph.D.

Immunodiagnostics and Biosensars lab

Nanotechnology, Immunodiagnostics and Biosensors for Healthcare

Our research team focuses on developing detection methods to address major public health issues by exploring
nanotechnology-based state-of-the-art biosensing technologies. We intend to uncover simple solutions to complex
problems related to rapidly detecting microbes in water and food products, pesticides and explosives in
environmental samples, and typhoid and cardiac biomarkers in clinical samples. Considering the major key
requirements of sensitivity, specificity, rapid and low-cost detection, we focus on developing point-of-care
colorimetric, electrochemical, immunodiagnostic and LFlA-based sensing platforms, Our lab's prime interest is
bioconjugation chemistry, nanomaterial synthesis/fabrication, nanocomposites, and bifunctionalized nanobioprobe
development. We also focus on the expression and purification of biomarkers, synthesis of aptamers, and antibody
generation. We develop peptidesthat can be used as diagnosticmarkersinstead of proteins.

We investigate Affordable and Indigenous Rapid Detection (AIRD) platforms such as enzyme and nanoparticle-
based techniques employing nanoclusters-polymeric/biological coatings, etc. for developing on-site biosensing
techniques.

We have developed aptamers for potential cardiac biomarkers i.e. Troponin |, BNP, and NT proBNP. Using these
aptamers, we have developed new kinds of gold nanoparticle assays that are technically more advanced than the
classical assay and can be used for rapid detection of troponin| (1, 2). We have developed a novel nanoparticles-based
color-shift technology for Typhoid diagnostics and performed clinical evaluation (3). We have identified afew potent
exposed epitopes as diagnostic hits within the outer membrane associated with Salmonella virulence. We use these
peptides to detect Salmonella serotypes in food and water to achieve the high specificity required for samples loaded
with probiotics. We have designed a rapid and highly sensitive electrochemical assay for Saimonella employing a
perfectly blocked silver nanobioprobe developed using our optimized surface coatings.

Selected Publications:
1. Kakkar, 5, Chauhan, S., Bharti, Rohit, M., and
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Vinod Dinkar Chaudhari, Ph.D.

Medicinal Chemistry lab

Drug Discovery and Methodology Development

Our lab focuses on drug discovery in different therapeutic areas, such as antimicrobial resistance and infectious and
neglected diseases. Apart from this, the other areas of our research are green methodology development and total
synthesis of bioactive natural products.

Metallo Beta-lactamase inhibitors: We have designed and synthesized a library of compounds, and tested against
clinically relevant MBLs. Our lead compound showed potency in the nanomolar range, and the compounds showed
synergywith |ast-resortantibiotics.

Bd-oxidase inhibitors: Mycobacterium tuberculosis is one of the most successful human pathogens and remains the
leading cause of death despite the availability of treatment and prevention methods. Qur lab is working on small
molecule drug discovery targeting mycobacterial respiration through novel mechanisms, designed and synthesized
several novelinhibitors.

Novel Anti-virals drug discovery: Over the last century, the rate of viral infections has been burgeoning at an
alarming pace illustrated by devastating outbreaks. Our research team aims to discover novel small molecules to
target broad-spectrum antivirals. We have synthesized a library of compounds and evaluated their anti-viral activity
with SAR study.
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Rajeev K. Tyagi, Ph.D.

Biomedical Parasitology and Translational-immunclogy Lab

Immunology of infectious and inflammatory diseases

QOur lab has recently explored the phyto-compound (oleuropein; OLP) and its anti-inflammatary,
immunomodulatory role in the macrophage-model of inflammation (MMI). We saw that OLP mediated reduction in
the inflammation was controlled by the PI3K-Akt1 signalling to establish the “immune-homeostasis”, Also, OLP
treatment influenced the cell death/autophagy axis leading to the modulated inflammation for extended cell-
survival. The autophagy like escape-mechanisms employed by the P. falciparum in the routine asexual blood stage
infection and in the challenge model of P. berghei infection to circumvent anti-plasmodial defences has been a
remarkable finding.

The anti-cancer role of OLP in the breast cancer cells confirmed by the modified gene expression patterns has been
confirmed by the RNA seq analysis.

We are exploring the therapeutic efficacy of combination of aceclofenac and methotrexate to treat the rheumatoid
arthritis (RA), and the mechanism underlying the reduction of inflammation and alleviation of painand sufferings due
to RA pathogenesis. Our investigations on patients with RA suggeststhat combinationtreatment regimen checks the
conversionof Thlto Th17 cell phenotype. Experiments are underway tovalidate the retention of Thi cell phenotype
by the combination treatment in the mouse model of experimental RA.

Hﬂhl‘ll‘uﬂlﬂﬁl‘ﬂ:
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Rajesh P. Ringe, Ph.D.

Virology Lab

Designing vaccine immunogens against viruses

The principal objective of the research is to understand the entry of HIV and SARS-CoV-2 in the host cells. Although
HIV strains from subtype B and African subtype C lineages have been well characterized, the Indian clade C strains
remarkably differ in terms of pathogenesis., As predominantly circulating strains in India, we focus our research on
these strains. The goal of our research is to design native-like Env glycoprotein immunogens for the induction of
broadly neutralizing antibodies (bNAbs} against clade C HIV-1 strains. HIV has an Envelope glycoprotein (gp160)
anchored on the viral membrane and is the principal target of neutralizing antibodies. Using a novel strategy, we
stabilized the soluble glycoprotein trimers that retained native-like structure which could be potential immunogens
to elicit virus-neutralizing antibodies. These immunogens representing the Indian Clade C strains are being studied
for their immunogenicity in mice and rabbits. The initial observations suggest that the soluble trimers do induce
virus-neutralizing antibodies against the desirable epitopes present on the trimer whereas the induction of non-
neutralizingantibodies is suppressed.

Qurother key research areas are SARS-CoV-2 Spike-based immunogendesign and anti-SARS-CoV-2 drug discovery.
The RBD-based protein subunits with stabilizing mutations were generated as vaccine candidates which showed
induction of potent and broadly active neutralizing antibodies. We could also optimize the cell-based assays for
screening of hundreds of compounds for anti-viral activity which identified potential patentable compounds
exhibiting strong anti-viral activities. We are also studying the role of viral glycoprotein conformation and host
factorsthatinfluenceviralentry inthe hostcells.

Selected Publications: Patent(s):

1 Kumear, 5., Delipan, R, Chakraborty, D.. Kanjo, K., L Supankar Das, Harry Garg, Subramaniam Anantha Ramakrishna,
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Microbial Type Culture Collection &
Gene Bank (MTCC): A National Facility

Microbes are vital to biological diversity and play a crucial role in ecosystem health, biogeochemical cycles,
bioremediation, human health, soil fertility and nutrient recycling. They are intrinsically linked to all life forms on the
Earth, demonstratingimmense diversity and functional versatility. As key players in biotechnology, microbes require
proper preservation to ensure their availability for future use. Authorized culture collections are critical for
maintaining microbial diversity. Over the last 3 decades, there has been increasing demand for reliable and
authenticated microbial cultures due to the increased growth of biotech, pharmaceutical industries etc. Microbial
Type Culture Collection & Gene Bank [MTCC) is a National facility jointly funded by the Council of Scientific and
Industrial Research (CSIR) and the Department of Biotechnology (Govt. of India). It is an affiliate of the World
Federation for Culture Collections (WFCC) and is registered with the World Data Centre for Microorganisms
{(WDCM). The main objectives of MTCC are 1) procurement of cultures and ex-situ conservation of microorganisms,
2) provide authentic microbial cultures to industries as well as academic and research institutes, 3) deliver
identification, freeze-drying and other microbiology-related services, 4) act as a depository of patent cultures and
conduct research on micrabial diversity, taxonomy and related areas. During the last 34 years, MTCC has established
itself as a premier culture collection in the country. Initially, MTCC activities were mainly related to supplying
microbial cultures and providing microbial identification services. Realizing the need for an internationally
recognized patent depositary in India, Govt. of India has approved it to make MTCC an International Depositary
Authority (IDA) under the Budapest Treaty. The MTCC was recognized by the World Intellectual Property
Organization (WIPO), Geneva, Switzerland, as an International Depaository Authority (IDA) on October 4, 2002, thus
becoming the first IDA in India, Several researchers from India and other countries deposit their microorganisms as
part of the patent procedure in MTCC. MTCC is also designated as the Repository of India's National Biodiversity
Authority (NBA) for accepting microorganisms for deposit. Over the last 19 years, it has expanded its service and
research activities, and it is nowcomparable with any of the best culture collections in the world in terms of expertise,
services provided and research publications. Asummary of MTCC activitiesfrom 202010 2023 includes:

Conservation of Microbial Resources: MTCC explores the microflora from different ecological niches of the
country. MTCC scientists regularly go on scientific expeditions, collect samples from various environmental niches,
and characterize and conserve them using long-term preservation methods. This activity helps map and document
the microbial diversity of the country and description of novel microbial taxa from the region. The microorganisms
collected are also used to screen various natural chemicals, e.g, enzymes, bioactive molecules, biofertilizers,
probiotics, bioremediation, etc. As a Designated Repository (DR), MTCC receives several microbial cultures for
general deposit from researchers all over Indiaand conserves them inits repository.

Catalog of Microorganisms: MTCC maintains a database of the cultures collected from various locations in India;
information related to the microbial cultures is avallable on the website https:/www.mtccindia.res.in. More than
80% of MTCC's general collection is of Indian origin from various ecological niches of India. About 12,000 are listed
on the online catalog (https://www.mtccindia.res.in/catalog) and are available for distribution. This collection
includes reference strains, type strains of novel taxa, strains used for teaching purposes, genetic stock, etc. Relevant
informationis computerized foreasy searchand retrieval,

Confidential deposits: MTCC accepts actinobacteria, bacteria, fungi, plasmids and yeasts for confidential deposit
purposes under various categories such as: 1) Safe deposit- Confidential deposit service for those valuable cultures
for which patent protection has not been sought. 2) Deposits under the Budapest Treaty- The Budapest Treaty on the
International Recognition of the Depaosit of Microorganisms for the Purposes of Patent Procedure, 199 cultures
were deposited under thesecategories during2021-2023.

Supply of authentic microbial cultures: MTCC has been at the forefront in offering quality services related to
microbiology to several thousands of researchers, MTCC's customer database has more than 10,000 unique
customers from all over the country. Schools, colleges, universities, research organizations, and pharmaceutical,
biotech and food companies involved in microbiology and biotechnology-related work depend on MTCC for
authentic microbial cultures, During the last three years (2021-2023), MTCC has supplied 15051 microbial cultures
tovarious research organizations, academicinstitutions and industries.
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Microbial characterization: Microbial characterization is a specialized field that requires special training and
expertise. MTCC has state-of-the-art facilities, skilled personnel, and extensive knowledge to support microbial
characterization. The center offers various services, including phenotypic characterization, ribosomnal RNA gene
sequencing, fatty acid methyl esters (FAME) profiling using MIDI, MALDI biotyper analysis, Biolog, VITEK2 etc.
These services cater to researchers from academic, research and commercial organizations. During the last three
years, 359 service requests have been processed using these methodologies. MTCC provides services with 1SO
certification as per 2001:2015in 2018 guidelines.

MOU with Indian Pharmacopoeia Commission: CSIR-Institute of Microbial Technology and Indian Pharmacopoeia
Commission (IPC) signed a Memorandum of Understanding (MOU) on October 25, 2013, to provide certified
reference microbial cultures to the Indian pharma stakeholders. Dr. Girish Sahni (Director; CSIR-IMTECH) and Dr.
G.N. Singh [Secretary-cum-Scientific Director; Indian Pharmacopoeia Commission, and Drug Controller General
India (DGCI)] released the first batch of "Reference microbial cultures” in a function organized in CSIR-Institute of
Microbial Technology (CSIR-IMTECH), in the presence of distinguished guests and staff members of CSIR-MTECH.
The MoU has entered asecond phase, and as part of this MOU, IPC has designated MTCC as the provider of "Certified
Reference Microbial Cultures, to pharma stakeholders. The supply of "Certified Reference Microbial Cultures" from
MTCC benefits all pharma stakeholders in terms of quality, availability, supply duration, and cost.

Research activity on Microbial Diversity, Taxonomy, Genomics and exploitation: MTCC scientists are actively
involved in research activities related to microbial diversity, taxonomy, environmental biotechnology etc. They have
described over 150 novel microbial taxa and published draft genomes for 40 species. The research activities of
individual scientists are given separately under research programs.

MTCC Earnings
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Hands-on Training Workshops: MTCC has conducted hands-on workshops on the 'ldentification of Microbes by
MALDI-MSand Microscopy' in2022t0 2023.

MTCC has expanded its services to include testing the antimicrobial activity of compounds, such as extracts,
disinfectants and antiseptics, Testing microbiological growth on the product and Isolation and Identifying
microorganisms from samples (water, food & other finished products). MTCC has also established a COVID-19
clinical specimen repository designated by ICMR and actively participated in societal research initiatives, such as
COVID-19 surveillance in domestic sewage. Also, a new division of Microlage and Cyanobacteria is being
established.

Team:

K. Suresh, P Anll Kumar, 5. Krishnamurthi, V. Venkata
Ramana, Amit Kumar, Nithya \Vadakedath, Devdatta,
Easa Nagamalleswari, Dhan Prakash, 5. Muthukrishnan,
Hariom Kushwaha, Sumit Mittal, Amit Gautam, Kavita
Kumari, Girja Ditya.
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Biochemical Engineering Research And
Process Development Centre (BERPDC)

BERPDC is one of India's largest and most sophisticated centers for research in technology development, process
optimization, and scale-up in Bioprocess Technology. The center has state-of-the-art facilities to carry out cutting-
edge research in fermentation technology and is backed up by excellent downstream facilities. it is well equipped
with fermenters (1L to 500L), a downstream facility for therapeutic proteins, and a GMP-compliant facility for
therapeutic proteins & biopharmaceutical cell bank. It is a unique amalgamation of expertise in biochemical
engineering & applied microbiology with vast experience working with Industries and government organizations.
The facility has been catering to the fermentation and bioprocess requirements of various users from the Industry
and other R&D establishments.

Mandate: Translating thetechnology fromthe labto the pilot plant

Obijectives: The overall objective is the discovery & development of fermentation-based products. Under the
umbrella of overall objective, the sub-objectives are asfollows:

Todemonstrate proof of concept (POC) to technologies up to pilot scale

Toestablishin-house fermentation-based technology platforms

To provide services &solutionsto Industry and Academia

To provide state-of-the-art upstream & downstream processingfacilities

Tocarry out problemtosolution-based collaborative /sponsored research

Tocreateskilled HRIn“Bioprocess Technology" to cater tofermentation-based biotech industries

Corecompetencies:

e Development and scale-up of batch & fed-batch fermentation processes using microbial fermentation
platforms.
High cell density fermentation-based technology platform for recombinant bacteria and yeast strains
Design, development & scale-up of downstream and purification process for fermentation-based small
molecules, secondary metabolites, and therapeutics
Expression and purification of recombinant proteins, biosimilars and biotherapeutics
Mammalian cell culture-based process: CHO Cell-based cell-line generation and process development

L]

Recently completed translational projects:

s Fermentation-based technology development for biodegradation of ammonium perchlorate

¢ Production of a bio-medically important glycolipid bio-surfactant sophorolipid and its evaluation for

antifungal activity (CSIR-funded)

= Novel xylanase for the production of xylo-oligosaccharides & Pectinase for bio-scouring application in the

textile industry {In-house funded)

L ]

Ongal ngtranslational projects:
Biotechnological productionof nano-polyphenol from fruit processing industry wastes (CSIR-funded)

s Development of the state of the art Pilot Plant Facility for microbial fermentation & down-stream at
Biochemical Engineering Research and Process Development Centre of CSIR-IMTECH (CSIR-funded)
Preclinical development antibiotic against colistin-resistant Gram-negative infections (CSIR-funded)
Development of efflux pump inhibitor-antibiotic combination therapy to treat bacterial infections (DBT-
funded)

s  |nvestigation of in-vivo efficacy and probable mechanism of action for newly discovered antibiotic against
MDR bacterial pathogens (DST-funded)

e  The development of a plasmonic photothermal-based sterilization device for surgical instruments (CSIR-

funded)

Process Development for a-Amylase (Industry-funded)

Process development for inulinase enzyme (In-house-funded)

Setting-up of cGMP-grade microbial cell-bank facility (BIRAC-funded)

Development of POC for COVID-19 Vaccine: m-RNAbased vaccine & bio-therapeutics (CS/R-funded)
RecombinantE. colibased technology at 5 Lfermentation scalefor rCRM,,, (In-house-funded)

Development of novel & efficient drug delivery system especially for water soluble BC class IV drugs using
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glycolipids {In-house-funded)
s Biocatalytic process development for chiral amine synthesis as pharmaceutical intermediates (Industry-
funded)

Long-term vision:
=  Developing fermentation-based processes for industrially important biomolecules & bio-chemicals: Active
pharmaceutical ingredients (APIs) as an import substitution; Nutraceuticals and food additives; Anti-infectives,
antibiotics & inhibitors; Anti-oxidants, Microbial polysaccharides, Industrial enzymes, Bio-surfactants; etc.
Providingsolutions to Indian fermentation and allied industries
Augmentation of existing facility to meet the industry requirement
Bioprocessing research using synthetic & precision biology/ 3D tissue modeling
Skilldevelopment in“Bioprocesstechn ology” for academia &industries

Team:
Hemraj Nandanwar, Anirban Roy Choudhury, E. Senthil Prasad, Ravi Mishra, Mani Shankar Bhattacharya, Ravinder Kanojia,
Devinder Singh, Vinest Kumar, Sandeep Kumar, Jaideep Mehta, Dinesh Kumar
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Bioinformatics Centre

Bioinformatics Centre (BIC) at the CSIR-Institute of Microbial Technology (IMTECH) served as a national facility
supported by the Department of Biotechnology (DBT) under the BioTechnology Information Systems Network
(BTISnet) programme of DBT till March 2020. The staff of BIC has been conducting Research and Development
(R&D) activities in bioinformatics and computational biology. This facllity houses Computational Resources for Drug
Discovery (CRDD) and maintains infrastructure for protein modeling and engineering, in addition to providing
information technology (IT) services to IMTECH. The Government of India established the Biotechnology
Information System Network (BT|Snet) in 1987, the first of its kind worldwide. BIC at CSIR-IMTECH, Chandigarh,
was one of the DICs supported by DBT under the BTISnet programme. It has shown consistent growth in
bioinformatics, whether in carrying out peer-reviewed research (in different areas viz. infectious and rare diseases,
genome assembly and annotation, virology, protein structure evolution and modeling, etc) or in providing services,
databases and software to worldwide community. BIC has developed more than ~200 prediction web servers and
biological databases, which get 2.5 million hits every month on average. CSIR-IMTECH Bioinformatics Centre, with
57 databases, has been ranked é" in the world out of >2000 Institutions from 80 countries as per BIGD
{http://ngdc.cncb.ac.cn/databasecommons/#stat). The users are from major institutions/universities, including
Cambridge, Harvard, Yale,and Stanford, in addition to stateuniversities in developed countries and restof the world.

The major activities of BIC staff are as follows:

Computational Resources for Drug Discovery (CRDD): BIC staff has developed CRDD, animportant in silico module
of Open Source Drug Discovery (OSDD), a2 mega project of CS5IR. CRDD web portal provides computational
resources related to drug discovery on a single platform, including methods for drug target identification,
cheminformatics, and pharmacoinformatics. CRDD provided computational resources for researchers in the field of
computer-aided drug design.

3D Virtual Reality and 3D Printing: 3D Virtual reality is popular among visitors at CSIR-IMTECH. This virtual reality
system comprises a 3D graphics facility with an immersive virtual reality system and graphics workstations, In India,
this lab is the first of its kind to foster an atmosphere of active discussions in the area of structural biology and drug
design as it is used for high-end visualization of protein structure data. A 3D printing facility has been established at
BIC. These facilities were made available for visitors and users at CSIR-IMTECH,

Infrastructure for big data analytics: BIC maintains state-of-the-art infrastructure for data science projects,
including applications of machine learning and Al in genomics, structural biclogy, and drug discovery. Recently, CSIR-
IMTECH established a two-petabyte (PB) state-of-the-art Scale-out NAS and several high-end compute nodes for
the analysisof |arge and complex biological datasets.

IT Services: The IT team at CSIR-IMTECH is responsible for IT hardware, software issues, and networking support.
The team offers excellent e-connectivity in the institute and addresses all major day-to-day issues of IT
infrastructure and networking.

Team:

Balvinder Singh, Srikrishna Subramanian, Manoj
Kumar, Anshu Bhardwaj, Chander Shekhar Sharma,
Harminder Singh, Sandeep Kumar, Paramjit Lal,
Amit.
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IMTECH Centre for Animal Resources &
Experimentation (iCARE)

The IMTECH Centre for Animal Resources & Experimentation (ICARE) provides resources and assistance to
IMTECH researchers In the design and conduct of animal experiments in compliance with the most thorough ethical
and scientific guidelines issued from time to time by the Committee for the Control and Supervision of Experiments
on Animals (CCSEA). In addition to breeding and caring for high-quality laboratory animals, iCARE also provides
veterinary services, training for new users and technical support for facility users.

Unique features of the facility

CCSEA, Govt.of India accredited breeding and experimentation facility

Facility maintainsmice (inbred and transgenic), rats, hamsters, and rabbits in different rooms
Adequateinfrastructure and space for isolation of experiments on different species of animals
Well-equipped areasto handleinbred, transgenic/knockout, disease, and surgical models

Dedicated service corridor for better barrier management

Independent AHU for different areas

The facility is constructed/segregated in such a way as to provide dedicated places and services to users as
pertheirrequirements

The facility is under electronic surveillance with CCTV cameras, and only authorized persons are allowed in
thefacility through biometricaccess

The facility has Animal Bio-safety Level |l (ABSL-11) laboratory for working on infectious agents

s Theestablishment of an ABSL-3laboratory iniCARE isunderway

The cutting-edge, barrier-maintained building has been constructed as per the guidelines of the Committee for the
Control and Supervision of Experiments on Animals (CCSEA), Department of Animal Husbandry and Dairying
{DAHD), Ministry of Fisheries, Animal Husbandry and Dairying (MoFAH&D), India, under registration number
55/G0O/ReRcBIBt/5/99/CPCSEA. The 30,000-square-foot facility is divided into three floors and has rooms for
housing laboratory animals, a surgical and in vivo imaging laboratory, procedure rooms, and an animal biosafety
laboratory (ABSL-1I). When entering the animal and procedure rooms, staff members and facility users must wear
personal protective equipment (PPE), such as disposable coveralls, face masks, head coverings, shoe covers, and
gloves.

The facility keeps rats, hamsters, and rabbits in separate rooms, as well as fourteen strains of mice (inbred and
knockout mice) (see Table 1 for details). Each colony of inbred and knockout mice is kept in an individually ventilated
cage (IVC) system. The genetic and health quality control of the animals is regularly monitored according to standard
quality control procedures.

. 8 § 8 & ¥ @

Inbred mice BALB/cAnNCrl C57BL/GNCrl NOD/MrkTac
DBA/ DBA/2
Transgenic mice B6.129584-VdpmutMbd/] B6.12982-Ajire tml1Dai/] C57BL/6N-Tg (Thyl-
SNCA)15M;fE]
FVB.12952(B6)- B6.129-PpargmIiey/] B6.Cg-Tg (THY1-
Hmox 1 miPoss/] SNCA*AIOP)TS28ud/]
B6.Ce-Nrld1mIVen/[_ az] B6.12956-Nr 1 h3tmIDim/J B6.Cg-Tg (THY1-
SNCA*AS3T)F535ud/]
Rat Sprague Dawley
Hamster Golden Syrian
Rabbit New Zealand White

Table 1: Laboratory animals maintained at iCARE

All animal experiments at IMTECH are regulated by the Institutional Animal Ethics Committee (IAEC), whichwas set
up in accordance with CCSEA guidelines. During the reporting period, the IAEC held 6 meetings at which 63 new
projects, 48 amendments in already IAEC-approved projects and progress/completion reports of 153 ongoing
projects were reviewed and approved by the committee. The facility can meet the requirements of animal users for
various |IAEC-approved projects and has supplied B886 inbred mice, 197 transgenic/knockout mice, 921 rats, 42
rabbits, and 46 hamsters to various IAEC-approved projects of the institute as well as to external institutes
registered with CCSEA under Technical Service Projects (TSP) as per CSIR guidelines. During the reporting period,
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ICARE users published 33 papers in prestigious journals after using animals from ICARE. In addition to these
publications, manystudents have alsoused animals for their theses.

ICARE provides users with various sophisticated and specialized facilities such as fluorescence tomography {whole-
body imaging system for small animals), laser Doppler blood flow meter, stereotactic instrument, surgical
microscope, automated analyzers for hematology and blood biochemistry, an animal biosafety level Il (ABSL 11}
laboratory, and a neurobehavioral research laboratory (Figure 1). In addition to breeding, veterinary care, and
management, iICARE staff provide technical and professional support to the scientific community of the Institute to
facilitate their research on animals. In addition, as part of CSIR-IMTECH's CSIR Integrated Skill Initiative, iCARE has
organized various training/workshop programs on the basic bio-methodology of laboratory animals to facilitate the
facility's users to conduct humane and ethical animal research. CSIR-IMTECH has been conditionally accredited by
NSDC, Agriculture Skill Council of India, for the course "Laboratory Animal Attendant” (AGR/Q4606; duration: 304
hours), and the same course is organized by iICARE regularly.

\ BT
Figure 1: Glimpse of iCARE

Team:
Bhupinder Singh Chopra, Sachin Raut,
Meeraj Khatri
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INTELLECTUAL PROPERTY

INDIAN PATENTS FILED (2021-2023)

Title

Campasition for the treatment of multi-drug
resistant gram-positive bacterlal Infections

Equipment design and assays for monitoring
infectivity of air-borne agents

Substituted tricyelic heterocyclic compounds
as metallo-beta-lacamase inhibitors

DMNA aptamers

Fusion protein for cancer therapy

Peptide to treat alpha-synuclein amylold based

disorders

Recombinant protein for management of SARS-

COV-2infection

Substituted benzimidazoles for treating viral
diseases

Process for recombinant production of SARS-
COV-2 spike protein

Engineering 5' native transcript of human
therapeutics for enhanced production ina
heterologous expression system

Smiall molecule for the treatment of
mycobacterlal diseases

Compound for treating viral infections

Dihydrechromenc-pyrrole compounds as

metallo-beta-lactamase inhibitors and process

for the preparation thereof

Benzo[delisoguinoline-1,3-dione based
compound and use thereof

Inventors

Hemraj Santuji Nandanwar, Krishan Gopal
Thakur, Rushikesh Rajeshbhal Tambat,
Dipesh Kumar Verma, Nisha Mahey,
Mishtha Chandal

Supankar Das, Harry Garg, Subramaniam
Anantha Ramakrishna, Rajesh P. Ringe,
Ashwani Kumar, Sanjeev Khosla

Vined Dinkar Chaudhari, Pulkit Dhiman,
Hemraj Santuji Nandanwar, Vikas Pathania,
Krishan Gopal Thakur, Satyajeet Das

Vijayender Bhalla, Virendra Kumar, Saloni
IKakkar, Bharti

Thakur Krishan Gopal, Arora Anjuman,
Verma Dipesh

Deepak Kumar Sharma, Arpit Gupta,
Gajendra Pal Singh Raghava, Ankur
Gautam, Anil Koul, Privanka Singh

Ravi Pratap Narayan Mishra, Reetesh
Kumar, Jitender, Bhusarapu Vikram Kumar,
Sneha Singh

Vinod Dinkar Chaudhari, Krishan Gapal
Thakur, Rajesh Ringe, Deshkanwar Singh,
Simran Kaur, Ravnest Singh Chawla,
Aleshay Joshi

Ravi Pratap Narayan Mishra, Jitender,
Reetesh Kumar, Bhusarapu Vikram Kumar,
Sneha Singh

Sonal Datta, Akshit Vikram Jain
Vined Dinkar Chaudhari, Ashwani Kumar,
MNurina Saini, Ajit Kumar Akela

Vinod Dinkar Chaudhari, Krishan Gopal
Thakur, Rajesh Ringe, Simran Kaur, Manjot
Kaur, Ravneet Singh Chawla, Akshay loshi

Vined Dinkar Chaudhari, Pulkit Dhiman,
Krishan Gopal Thakur, Satyajest Das

Raman Parkesh, Sonali Chhabra

Flling Date
31-Mar-21

07-Apr-21

03-Jun-21

24-5ep-21

24-Sep-21

23-Mar-22

25-May-22

01-Aug-22

08-Sep-22

26-Dec-22

02-Feb-23

0&-Feb-23

14-Jun-23

07-Aug-23
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FOREIGN PATENTS FILED (2021-2023)

Title Inventors Filing Date Application No.
Recombinant microbial system(s) for directed Alka Rao, Pravinkumar Vishavanath 26-Feb-21 17/272221
evolution of glyeocing and method(s) of Choudhary

preparation thereof

Recombinant microbial systemls) for directed Alks Rao, Pravinkumar Vishavanath 26-Feb-21 19855190.5
evolutionof glycocins and methodis) of Choudhary

preparation thereof

Fibrinolytic composition and method of its MNavneet Kaur, Prakash Kumar, Girish ~ 23-Jul-21 17/425619
preperation Sahni

Fibrinolytic composition and method of its Navneet Kaur, Prakash Kumar, Girish ~ 26-Jul-21 20744605.5
preperation Sahni

Vector for high-espression of proteins inyeast ~ Sharma, Deepak Kumar, Sahoo, 23-Jan-22 17/429395

debendra Kumar, Kumar, Pradeep,
Swiami, Laxmi, Nahar, Anubhav Singh

Vector for high-expression of protelns Inyeast ~ Sharma, Deepak Kumar, Sahoo, 01-Feb-22 20845019.7
debendra Kumar, Kurnar, Pradeep,
Swami, Laxml, Nahar, Anubhav Singh

Vector for high-expression of proteins in yeast Sharma, Deepak Kumar, Sahoo, 24-Feb-22 202080080401
debendra Kumar, Kumar, Pradeep,
Swiami, Laxm, Nahar, Anubhav Singh

Substituted tricyclic heterocyclic compoundsas  Vinod Dinkar Chaudhard, Pulkit Dhiman, 02-Jun-22 PCT/IN2022/050513
metallo-beta-lacamase Inhibitors Hemra] Santuli Nandanwar, Vikas

Pathania, Krishan Gopal Thakur,

Satyajeet Das
Diphenyl thiourea and diphenyl urea derivatives  Nirmal Kumar, Irshad Maajid Taily, 15-5ep-22 17/932386
asinhibitors of endocytosis Charandeep Singh, Anshul Sharma,

Priyanka Singh, Krishna Gopal Thakur,
Rajesh P Ringe, Prabal Banerjee, Indranil

Banerjee
Cell-penetrating peptide for the treatment of Deepak Kumar Sharma, Arpit Gupta, 21-Mar-23 PCT/IN2023/050274
alpha-synucleinamyloid based disorders Gajendra Pal 5ingh Raghawva, Ankur

Gautam, Anil Koul, Priyanka Singh

Substituted benzimidazoles for treating viral Vinod Dinkar Chaudharl, Krishan Gopal 01-Aug-23 PCT/IN2023/050737
diseases Thaleur, Rajesh Ringe, Deshkanwar

Singh, Simran Kaur, Ravneet Singh

Chawla, Akshay Jashi

Process for recombinant production of sars-cov-2 Ravi Pratap Marayan Mishra, Jitender, 08-5ep-23 PCT/IN2023/050848
spike protein Reetesh Kumar, Bhusarapu Vikram

Kurnar, Sneha Singh
Substituted tricydic heterocyclic compoundsas  Vinod Dinkar Chaudhari, Pulkit Dhiman, 30-Now-23 18/565742
metallo-beta-lacamase inhibitors Hemraj Santuji Nandanwar, Vikas

Pathania, Krishan Gopal Thakur,

Satyajest Das
Substituted tricyclic heterocyclic compoundsas ~ Vined Dinkar Chaudhar], Pulkit Dhiman, 01-Dec-23 22815523
metallo-beta-lacamase inhibitors Hemraj Santul Nandanwar, Vikas

Pathania, Krishan Gopal Thakur,

Satyajeet Das
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Substituted tricydlic heterocyclic compounds as  Vinod Dinkar Chaudharl, Pulkit Dhiman, 01-Dec-23

metallo-beta-lacamase inhibitors

Hemraj Santuji Nandanwar, Vikas
Pathania, Krishan Gopal Thakur,
Satyajeet Das

Substituted tricyclic heterocyclic compounds as  Vinod Dinkar Chaudhari, Pulkit Dhiman, 01-Dec-23

metallo-beta-lacamase inhibitors

Hemra] Santuji Nandanwar, Vikas
Pathania, Krishan Gopal Thakur,
Satyajeet Das

INDIAN PATENTS GRANTED (2021-2023)

Tide
Novel uricase mutant

Aptarmers for purifying amd

quantifying gelsolin and its
variants

Metal nanoparticle synthesis by
gelsolin variants

Genetically modified yeast cells
and methods for expressing clot-
specific streptokinase

Strain Independent anti-
Influenza peptides for targetinga
noveld drug site in hemagglutinin
trimer

A method for O-and 5-
ghycosylation of peptides or
polypeptides usinga
multifunctional
glycosyttransferase

A synthetic peptide antigen,
process for the detection of
salmonellcsis and optical reader
for detection thereof

Erythropoietin variants with
increased protease resistance

Imventors FllingDate  Application No.
Prasad Gandham 17-Apr-13 1145DEL2013
Satyanarayana, Yelchuri

Ravikumar

Aghish, Reru Garg, Magesh 07-Oct-14 2852DEL2014
Peddada

Ashish, Yogendra Singh 30-Mar-15 0B70DEL2015
Rathore, Nagesh Peddada,

Kunzes Dolma, Renu Garg

Girish Sahni, Kishore Kumar 26-Oct-15 3448DEL2015
Joshi

Ashish, Pandey Kalpana, 14-Feb-12 0411DEL2012
Rathore Yogendra Singh

Alka Rao, Rupa Nagar 05-Apr-14 201611011974
Praveen Rishi, Chander 15-Jan-19 201911001767

Raman Suri, Priyanka
Sabherwal, Rupinder Teward,
Preet| Pathania, Harmanjit
Kaur

Sarkar Dibyendu, Samue! 17-0Oct-13 2403DEL2013
Jesse Sabastian, Agrewala

Javed Naim, Chodisett] Sathi

Babu

FOREIGN PATENTS GRANTED (2021-2023)

Title

Inventors Grant Date

Aptamars for purifying and quantifying gelsolin - Ashish, Renu Garg, Nagesh Peddada 17-Fab-21

and its variants
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Grant Date Patent No.
24-Jun-21 370160
2%9-Jul-21 373209
07-Dec-21 333809
24-Mar-22 392822
25-Mar-22 393005
22-Aug-22 403994
14-Jan-23 434650
31-Jan-23 419846
Patent No. Country Code
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A method to screen cancer

Genetically modified cells and methods for
expressing clot-spedfic streptokinase and
methods of purifying same

Aptamers for purifying and guantifying gelsolin
and its variants

In vitro method for detecting active
mycobacterium tuberculosis using hair small
angle X-ray scattering profile

Cellulase derived from metagenomics

Amethod for O- and S- glycosylation of

peptides or polypeptides usinga
multifunctional glycosyltransferase

In vitro method for detecting active
mycobacterium tuberculosis using hair small
angle X-ray scattering profile

A method to sereen cancer

A method to screen cancer

Aptamers for purifying and quantifying gelsolin
and its variants

Cellulase derived from metagenomics

A method for O-and 5- ghycosylation of

peptides or polypeptides usinga
multifunctional glycosyltransferase

Genetically modified cells and methods for
exprassing clot-specific streptokinase and
methods of purifying same

Genetically modified cells and methods for
expressing clot-spedfic streptokinase and
methods of purifying same

Genetlcally madified cells and methods for
expressing clot-specific streptokinase and
methods of purifying same

Movel peptide as potent inhibitor of protein
ageregation

Amethod to screen cancer
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Ashish, Sagar Amin, Badmalia Maulik 11-Mar-21
D, Dhiman Kanlka, Yadav Shiv
Pratap Singh

Girish Sahni, Kishore Kumar Joshl  18-May-21

Ashish, Renu Garg, Magesh Peddada  01-Jun-21

Ashish, Ashwani Kumar, Amin Sagar 25-Jun-21

Roma Garg, Vilaya Brahma, Lata 27-Jul-21
Verma, Girish Sahni
Alka Rao, Rupa Nagar 12-Apr-22

Ashish, Ashwani Kumar, Amin Sagar 26-Apr-22

Ashish, Sagar Amin, Badmalia Maulik 27-Apr-22
D, Dhiman Kanika, Yadav Shiv
Pratap Singh

Ashish, Sagar Amin, Badmalia Maullk 27-Apr-22
D, Dhiman Kanika, Yadav Shiv
Pratap Singh

Ashish, Renu Garg, Nagesh Peddada 27-Jul-22

Roma Garg, Vijaya Brahma, Lata 23-Aug-22
Verma, Girish Sahni

Alka Rao, Rupa Magar 01-Nov-22
Girish Sahnl, Kishore Kumar Joshl  O7-Mov-22
Girish Sahni, Kishore Kumar Joshl  30-Mov-22
Girlsh Sahni, Kishore Kumar Joshi  30-Nov-22

Deepak Kumar Sharma, Arpit Gupta, 13-Jan-23
Gajendra Pal Singh Raghava, Ankur
Gautamn, Manisha Kurnari

Ashish, Sagar Amin, Badmalia Maulik 24-Jan-23
D, Dhiman Kanika, Yadav Shiv
Pratap Singh

2019246661

11008370

ZL201580049315.8

ZL 2017800723159

SA 8371

ZL201780031562.4

11313815

3724645
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ZL 2016800784196

11485591

T171434

3248549

3358549

7210560

11561187
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CN

P
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Protein fusion constructs possessing
thrombolytic and anticoagulant properties

Genetically modified cells and methods for
expressing clot-specific streptokinase and
methods of purifying same

Aptamers for purifying and quantifying gelsolin
and itsvariants

Granulocyte-colony stimulating factor variants
and their covalenthy modified derivatives

In vitro method for detecting active
mycobacterium tuberculosis using hair small
anele X-rav scatterine orofile

Neeraj Maheshwari, GirishSahni ~ 28-Feb-23

Girish Sahni, Kishore Kumar Joshi  09-May-23

Ashish, Renu Garg, Magesh Peddada 25-Jul-23

Sonal Datta, Girish Sahni 22-Aug-23

Ashish, Ashwani Kumar, Amin Sagar 31-Aug-23

2807749

ZL201680073102.3

BR 112017 005141-%

11732016

2017365237

BR
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EXTERNAL LINKAGES

Project Leader: Dr.S. Krishnamurthi

Title: Understanding therole of sponge-coral-microbe interactions onreef ecosystem

Agency: Science & Engineering Research Board {SERB)

ProjectLeader: Dr. Mano] Raje

Title: In silico, Biochemical and Structural Charecterization of the Mycobacterium tuberculosis
(M. tb) elongationfactors (EF-Tu, EF-Tsand EF-G)

Agency: Indian Council of Medical Research (ICMR)

Project Leader: Mr.Chander Shekhar Sharma

Title: Science Technologyand Innovation Hubin Leh, Leh Block, Leh Ladakh District, Ladakh UT

Agency: Department of Science and Technology (D5T)

ProjectLeader: Dr. Ashwani Kumar
(Dr. Renu Dharra under Mentorship of Dr. Ashwani Kumar for National Post - Doctoral
Fellowship Scheme)

Title: Identification of novel structural proteins and polysaccharies present in Mycobacterium
tuberculosis (Mth) biofilms

Agency: DST-Science & Engineering Research Board (DST-SERB)

Project Leader: Dr. DeepakSharma
{Dr. Abhishek Sharma under Mentorship of Dr. Deepak Sharma for Mational Post -
Dactoral Fellowship Scheme)

Title: Tolllustrate the mechanismofaction of Hsp40co-chaperone in autophagy

Agency: DST-Science &EngineeringResearch Board (DST-SERB)

Project Leader: Dr.Sanjeev Khosla

Title: J.C.Bose National Fellowship

Agency: Science & Engineering Research Board (DST-SERB)

Project Leader: Dr. KrishanGopal

Title: Development of potential anti-cancer biotherapeutic bi-specific nanocbody

Agency: Biotechnology Industry Research Assistance Councll (BIRAC)

ProjectLeader: Dr.Rajni Gargunder mentorship of Dr. Sanjeev Khosla

Title: Charecterizationof Rv1997 (ctpF) of Mycobacterium tuberculosis H37Rv

Agency: Department of Science and Technology (DST-INSPIRE Faculty Award)

Project Leader: Dr. Rajeev Kumar Tyagiunder mentorshipof Dr. Pradip Sen

Title: Co-dilivery of pacitaxel and betacaryophyllene (BCP) through lipid-nanocarriers confers
synergistic effect for treatingendocrine tumors

Agency: Indian Council of Medical Research (ICMR)

Project Leader: Dr.Neeraj Khatri

Title: Workshop on Ethical Contemplationof Animal Resources for Experimentation
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Agency:
Project Leader:

Title:
Agency:

Project Leader:
Title:

Partner:

ProjectLeader:
Title:
Partner;

2021-22:

Project Leader:
Title:

Agency:

Project Leader:
Title:

Agency:

Project Leader:
Title:

Agency:

Project Leader:
Title:

Agency:
Project Leader:
Title:

Agency:
Project Leader:
Title:

Agency:

Science & Engineering Research Board (DST-SERB)
Dr. Ashwani Kumar

Relevance of Mycobacterium tuberculosis biofilms in tuberculosis pathogenesis and drug

tolerance
DET/Wellcome Trust India Aliance

Dr. DeepakSharma

Compounds targeting cytotoxic oligomers for diagnostic and therapy in Parkinson's
Disease

Aarhus University, Denmark (International)

Dr.DeepakSharma

ENDFLU: Evaluation of Rationally Designed Influenza Vaccines
Indo-EU (DBT-Stiftung Tieraerztliche Hochschule Hannover, Germany)
(International)

Dr.Pawan Gupta
Exploring host nuclear receptors as targets for host directed adjunct therapy to antl-

tuberculosis drugs
Science &Engineering Research Board (DST-SERB)

Dr. AnshuBhardwaj
Mitolnfect: An integrative Approach to Dissect Mitochondria associated Host-Pathogen
Interactions

Science & Engineering Research Board (DST-SERB)

Dr. Neeraj Khatri
Workshop on Biosecurity, Biosafety, Capacity and Capability Building ;: Working with
Infectious Agents (BBCCB-2022)

Science & EngineeringResearch Board (DST-SERB)

Dr.Neera] Khatri
VRITIKA (Researchinternship) on ModernBiology Technoques

Science & Engineering Research Board (DST-S5ERB)

Dr.S. Krishnamurthi
Training and skill internshipfor PG level students in Microbioclogy
(SERBVRITIKA programime)

Science & Engineering Research Board (DST-SERB)

Dr. Ashwani Kumar
Explore the role of microbs in enhancing crop productivity under the organic production
systemin Ladakh

DRDO- Defence institute of High Attitude Research (DRDO-DIHAR, Leh-Ladakh)
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Project Leader:
Title:

Partner:
Project Leader:
Title:

Partner:

Project Leader:
Title:

Partner:

2022-23:

Project Leader:
Title:

Agency:

Project Leader:
Title:

Agency:

Project Leader:
Title:

Agency:

Project Leader:
Title:

Agency:

Project Leader:
Title:

Project Leader:
Title:

Project Leader:
Title:

Dr.P.Anil Kumar

Optimization of Microbial Resource/ Consortiaand processdevelopment
fhiodegradationof Ammonium Perchlorate{AP) - Part-l and Scale-up studieson
biodegradation of Ammonium Perchlorate {AP)-Part-l|

ISRO-Vikram Sarabhai Space Centre {|SRO-V55C), Trivandrum

Dr. Ashwani Kumarand Dr. Deepak Sharma
Exploring the Role of MicrobesinNatural Farming
State Project ImplementationUnit (SPIU) Himachal Pradesh

Dr.PradipSen
Emerging role of TIM-3 asanewimmunoregulator of dendritic cellsduring Leishmania
donovani infection {Global network for Neglected Tropical Diseases)

UK sponsored by Global Challenges Research Funds {GCRF) (University of Durham)
{Intermational)

Dr.RamanParkesh

Design, synthesis and biological applications of next generation
cyanoimidazopyridine based fluorescent chemosensor
Sclence & Engineering Research Board (DST-SERB)

Dr. Padmani Sandhuunder mentorshipof Dr. 5. Srikrishna

Comparativestructural and functional analysis of bacterial transporter proteomes
tostudy theirevolutionand rolein pathogenesis

Science & Engineering Research Board (DST-SERB)

Dr.Karthikeyan Subramanian

Identification, Charachterization and Validation of Inhibitors that are specificto
Bifunctional GTP Cyclophydrolase [1/3,4 Dihyd roxy0-2-Butanone-4-Phosphate
Synthase of Mycobacterium Tuberculosis

Indian Council of Medical Research (ICMR)

Dr. Deepti Sethiunder mentorship of Dr. Krishan Gopal

Structural and functional characterizationof bicistronic loci
Rv0461-Rv0440 (holing protein) from Mycobacterium tuberculosis
Department of Science and Technology (DST)

Dr, Suresh Korpole

Microbial Type Culture Collection and Gene Bank {MTCC), a Microbial
Resource Centre and International Depositary Authority {IDA)
Department of Biotechnology (DBT)

Dr. Ashwani Kumar

Genomic Surveillance program for SARS-CoV-2: Consortiumof Indlaand
SriLanka

IGIB, New Delhifunding fromWelcome Trust, UK

Dr.RamyaT.N.C.

Biochemical characterizationofthe transfucosylation potential of microbial
fucosidases for the synthesis of fucocylated human milk oligosaccharides
Science &Engineering Research Board (DST-SERB)
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ProjectLeader:
Title:

Agency:

ProjectLeader:
Title:

Agency:

ProjectLeader:
Title:

Agency:
Project Leader:
Title:

Agency:

2023-24:

Project Leader:
Title:

Agency:
ProjectLeader:
Title:

Agency:
ProjectLeader:
Title:

Agency:

Project Leader:
Title:

Agency:

Project Leader:
Title:

Agency:

ProjectLeader:
Title:

Agency:

Dr. Amit Tuli
Molecular Mechanisms Regulating Lysosome Secretion
Science & Engineering Research Board (DST-SERB)

Dr, PradipSen

The Roll of Interleukin (IL}-35in Dendritic Cell Suppression During Leishmania
Donovani Infection

Science & Engineering Research Board (DST-SERB)

Dr. Prabhu Patil

Geneticand transcriptomicinsights into anti-pathogenic activity and
ecology of Xanthomonas sontii, 2a non-pathogenicspecies of rice microbiome
Science & Engineering Research Board (DST-SERB)

Dr. Pawan Gupta
impactof Chronodisruption on Female Infertility
Department of Biotechnology {DBT)

Dr. Anshu Bhardwaj
Multiplayer game labonthecloud toincrease Awareness on pressing
health problemslike Antimicrobial Resistance

SERB - Indian Natienal Academy of Engineering (SERB-INAE)
Dr. Deepak Sharma (Dr. Suresh Korpole & Dr. Krishnamurthi- Co-Pls)
Natural product-Based Theraputic Approach for the Treatment of Parkinson's Disease

Indian Council of Medical Research (ICMR)

Dr. Anshu Bhardwaj { Dr. S.Srikrishna - Co-Pl)
Machine Learning Models to Predict MIC in Indian Priority Pathogen & Identification of Novel
Antimicrobial Resistance Mechanisms

Indian Council of Medical Research (ICMR)

Dr. AnshuBharadwal
Unveilingthe Impact of sleep Deprivation on comorbiditiesinthe population

of Chandigarhwith emphasison Awareness
Department of Science & Technology and Renewable Energy, Chandigarh
Administration (DSTRE)

Dr. DibyenduSarkar
Probing metabolic remodelling of Mycobacterium tuberculosis that integrates stress
responsetointracellularsurvival

Science & Engineering Research Board (DST-SERB)

Dr. Dipak Dutta{Co-PI-Dr. Prabhu Patil)

Investigating the overlapping functions of Rho and H-NS proteins in silencing foreign DNA
and virulence facrors in bacteria: the role of intrinsic pH fluctuation in the absence of
optimum Rhofunction

Science & Engineering Research Board (DST-SERB)
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Project Leader: Mr. Manuj Tripathi

Title: Advancing Research & Development (R&D) through Corporate Social Responsibility (CSR)
Agency: DBT Wellcome Trust India Alliance
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MEMORANDUM OF UNDERSTANDINGS

2021

MOUSIGNED

Vikram Sarabhal Space Centre (V55C),
Indian Space Research Organisation,

1  Thumba PO, Thiruvananthapuram- 695
022

DATE

04.08.2021

2 SPIU, Department of Agriculture, Govt. of 25.10.2021
Himachal Pradesh, Shimla

2022
MOU SIGNED DATE
Centre for DNA Fingerprinting and 23.09.2022

1 Diagnostics (CDFD), Hyderabad

Vel Tech Rangarajan Dr. Sagunthala R&D 14.11.2022
Institute of Scence and Technology,

2 Chennai
3 ICAR- Indian Institute of Maize Research, 22,11.2022
Ludhiana
MOU SIGNED DATE
CSIR-Institute of Genomics and 10.03.2023
1  Integrative Biology (IGIB)
Punjab Biotechnology Incubator (PBTI), 24.06.2023
2 Maohall
Gujarat State Biotechnology Mission 24062023
3 (GSBTM), Gandhinagar
Guru Angad Dev Veterinary and Animal  24.06.2023

4  Sclences University (GADVASU), Ludhiana,
Punjab
Indian Sign Language Research and
5  Tralning Centre (ISLRTC), New Delhl

0211.2023

PURPOSE

Optimization of Microbial Resource/ Consortia and process
development for biodegradation of Ammonium Perchlorate
{AP)- Part | & Scale-up studies on biodegradation of
Ammonium Perchlorate (AP)- Part Il

Exploring the role of Microbes in Natural Farming

PURPOSE

Collaboration with CDFD for using their facilities and
carrying out next-generation sequencing for rapid, accurate
and reliable high throughput sequencing.

For various Internship training programs under Skill
Development Initiative

Development of innovative microbial based solution for pre
and post-harvest management of aflatoxin contamination of

PURPOSE

Genomic Surveillance program for SARS-CoV-2: Consortium
of India and Sri Lanka

Facilitation of exchange of ideas, development of new
knowledge, promote collaborative research and enhance high
quality research acumen

For various Internship training programs under Skill
Development Initiative
For various Internship training programs under Skill
Development Initiative

Facilitation of mutual engagements In short and long-term
internship training opportunities for students and training of
human resources jointly under JIGYASA (ISLEVL) and Skill
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10

11

12

13

14

15

16

17

18

19

Agreements Signed
Enviro AVS Solutions LLP, Delhi
Aslan Paints Limited, Mumbai

Semper Trading and Engineering Services LLP,
Bangalore

Godrej & Boyce Manufacturing Co Limited,
Mumbai

Emecure Pharmaceuticals Ltd, Pune

Emcure Pharmaceuticals Ltd, Pune

Pidilite Industries Ltd, Mumbai

National Agri Food Technology{MAEI), Punjab

Sri Kumaran Textiles, Coimbatore, Tamil Nadu

Tristar Pharmaceuticals Pvt Ltd, Chandigarh

Taxila Technologles Pyt Ltd, New Delhi

Airth Research Private Ltd, New Delhi

Serum Institute of Indla Private Ltd (SIIPL), Pune

Nitya Innovations LLP, Navi Mumbai

AAL Biosciences Research Pvt Ltd, Panchkula
Sanosil Biotech Pvt Ltd, Mumbai

Vikram Sarabhai Space Centre{WS5C) ISRO,
Trivandrum

Airth Research Private Ltd, New Delhi

Shycocare Technologies Pvt Ltd, Bengaluru

N9 World Technologies Pvt Ltd, Bengaluru
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Date

04.01.2021
13.01.2021

20.01.2021

21.01.2021

22012021

02.02.2021

03.02.2021

03.05.2021

07.05.2021

03.06.2021

07.06.2021

09.06.2021

15.046.2021

21062021

05.07.2021

13.07.2021

04.08.2021

14,09.2021

15.09.2021

14.10.2021

Purpose

Testing of Anti-Viral efficacy of Nano Coat Plus
solution against SARS-COV-2 virus
Testing of Anti-Viral efficacy of Disinfectant against
SARS-COW-2 virus.

Testing of Anti-Viral efficacy of Ozone based
Sanitization against SARS-COV-2 virus.

Testing of Anti-Viral efficacy of COVID-19 FREE
Washing Machine

SAXS based characterization of Ferric Carbaxymaltose
samples,

Solid State Characterization by TEM Analysis for Ferric
Carboxymaltose samples.

Testing of Anti-Viral efficacy of Sanitizers and Coated
surface against SARS-COV-2 virus.

Breeding and supply of specialized C57BL/6 mice and
Sprague Dawley rats for research and experimentation
pUrDOsSEs

Testing of Anti-Viral efficacy of Bale Leaf extract
apainst SARS COV-2 virus.

Testing of Anti-Viral efficacy of Pentox, a
Hypochlorous acid based disinfectant against SARS-
COV-2virus.

Testing of Antl-Viral efficacy of DPShield surface
disinfectant agalnst SARS-COV-2 virus.

Testing of Anti-Viral efficacy of AiRTH air purifier
against SARS-COV-2 virus.

Testing of vaccine sera to determine SARS-COV-2
pseudovirus neutralizing activity.

Testing of Anti-Viral efficacy of Vayutron, an air lonizer
based sanitization device against SARS-COV-2 virus.

Testing of Virucidal efficacy for surface protectant
apainst Pseudo Viral Particles (PSV's),
Testing of Anti-Viral efficacy of Virosil surface
disinfectant against SARS-COV-2 virus,
Optimization of Microbial Resource/Consortia and
process development for biodegradation of Ammonium
Perchlorate(AP)- Part | &

Secale-uo studies on biodesradation of Ammaonium
Testing of fungal entrapment and killing efficacy of
AIRTH air purifier.

Testing of Anti-Viral efficacy of Shycocan virus
attenuation device.

Testing of Anti-Viral efficacy of the coating an N9
Plastix Agua against SARS-COV-2 virus,



2022

1 Toray Industries (India) Private Limited, Andhra
Pradesh

2 Exposome Private Limited, Mumbai

3 Healfo Private Limited, Chandigarh

S Toray Industries (India) Private Limited, Andhra
Pradesh

5 Emcure Pharmaceuticals Ltd, Pune

& Toray Industries (India) Private Limited, Andhra
Pradesh

7 Matlonal Agri Food Technology(NABI), Punjab

8 IFB Agro Industries Ltd, Kolkata

2 Rallis India Ltd, Bangalore

i Healfo Private Limited, Chandigarh

2 Cognnate Biotech Private Ltd, Hyderabad

3 Fido Pharma Pyt Ltd, Panchkula

L Rallis India Ltd, Mumbai

5 Ind-Swift Labaratories Ltd. Chandigarh

& Revelations Blotech Pvt. Ltd., Hyderabad

27.01.2022

01.02.2022

08.02.2022

2503.2022

29.03.2022
03.06.2022

30.06.2022

05.08.2022

15.09.2022

08.02.2023

05.04.2023

17.07.2023

09.11.2023

16.11.2023

06.12.2023

AGREEMENTS

Testing of Anti-Viral efficacy of Air Filter against SARS-
COV-2 virus

Studies on assessment of ideal parameters for drinking
water quality, maintenance and storage in various
household establishments

Advisory consultancy for planning and formation for
company's bloprocess strategy for alternate dairy
Testing of Anti-Viral efficacy of Air Filter against SARS-
COV-2 virus

Solid State Characterization by TEM Analysis for Ferric

Carboxymaltose samples.
Testing of Antl-Viral efficacy of Alr Filter against SARS-
COV-2 virus

Breeding and supply of specialized C57BL/é& mice and
Sprague Dawley rats for research and experimentation
DUrpOses

Advisory consultations for planning and Installation of
fermenter, downstream processing equipment and
fermentation plant trial for aloha-amylase production.
Soil microbial analysis to assess effect of cultivation of
transgenic maize hybrids (Biosafety Research Level |
trials)

Precision Bioprocess optimization for in-vitro milk
secretion

Advisory consultations to train and assist the
microbiolegists and guide the microbiological
processes for imorovement.

Advisory consultations to design the qualitative
prabiotic blends for human use based on published
scientificdata.

Sofl microbial analysis to assess effect of cultivation of
transgenic malze hybrids (BRL-| trials, 2nd year)"

Enzymatic bioconversion of phenyl Acetone and Diketo
Ester to corresponding amines as pharmaceutically

important chiral intermediates
Screening and selection of the Carbohydrate Active
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AWARDS AND HONORS

e @ @ @

Dr. Ashwani Kumar: Shanti Swarup Bhatnagar (S5B) Prize in Biology, 2022

Dr. Ashwani Kumar: Feliow of the National Academy of Sciences, India (NASI), 2022

Dr. Ashwani Kumar: Member, Guha Research Conference, 2021

Dr. Sanjeev Khosla: J. C. Bose Fellowship, 2020

Dr. Nithya Vadakedath: Fellowship for short stay research trip to France in 2023 funded by the French
Institute in India and the Embassy of France in India. Visited the Faculté de Médecine, 22 Avenue Camille
Desmoulins, 29238 Brest, France

Dr. Alka Rao: Award of Excellence in Service (Empowering Persons With Disabilities) conferred by the
Honorable Governor of Haryana and President of Society

Dr. Alka Rao: Honorary Advisor, Science and Technology of the Haryana Welfare Society for Persons with
Speech & Hearing Impairment, 2022

Dr. Alka Rao: Council nominee, Board of Governors of the Indian Institute of Science Education & Research
(IISER) Mohali, 2022

Dr. Alka Rao: Distinguished Visiting Faculty, Department of Microbiology, MDU, Rohtalk, 2022

Dr. Neeraj Khatri: Pashudhan Samridhi India Award for recognition of outstanding professional work and
significant contributions for the advancement of Livestock Sector in India, 2022

Dr. Neeraj Khatri: Vice President, Laboratory Animal Veterinarian's Association (LAVA)-2022

Dr. Neeraj Khatri: Member of State Expert Appraisal Committee, Chandigarh

Dr. Neeraj Khatri: Member of Committee for the Purpose of Control and Supervision of Experiments on
Animals (2021-24).

Dr. Meeraj Khatri: Co-opted Member, SERB-Program Advisory Committee on Organismal and Evolutionary
Biology (OEB)

Dr. Neeraj Khatri: Member Task Force on SERB Intensification of Research in High Priority Areas (IRHPA)
Program to establish SERB National Biosafety Level Facilities (BSL/ABSL-3)

Dr. Neeraj Khatri: President, Laboratory Animal Science Association of India (LASAI) - 2023

Dr. Rajeev K. Tyagi: Dr. V.P. Sharma Award for malaria and medical entomology for outstanding contributions
in the field of host-malaria parasite interaction during the 15th international conference of “Medical
anthropodology on control of malaria and other vector borne and zoonotic diseases: Challenges and
opportunities in implementation research” organized during 12-14 December 2022 by Dept of Zoology,
Osmania University, Hyderabad

Dr. K.PS. Sengar: Best Librarian of the Year- 2023 (Special/Research Library Category) by the Madhya
Pradesh Library Association (MPLA) at Rani Durgawati University, Jabalpur (M.P)

Mr. Manuj Tripathi: India Research Management Initiative (IRMI) Grant Awardee under DBT/Wellcome
Trust India Alliance, 2023
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Ph.D. DEGREES AWARDED

2021

Mame of student Date of viva-voce MName of the Guide{s)

Rajesh Kumar 07.01.2021 Dr. Balvinder Singh/ Dr. GPS Raghava
Harpreet Kaur 11012021 Dr. Balvinder Singh/ Dr. GPS Raghava
Prabhat Ranjan Singh 19.01.2021 Dr. Dibyendu Sarkar

Pragya Priyadarshini 27012021 Dr. Balvinder Singh

Pravinkumar Vishavanath Choudhary 02022021 Dr. Alka Rao

Himanshu Verma 15.02.2021 Dr, Mani Shankar Bhattacharyya/ Dr. D K Sahoo
Dristiti Tiwari 02.03.2021 Dr. Pawan Gupta

Marijula Ekka 23.03.2021 Dr. Saumya Ray Chaudhuri

Shekhar Kumar 24032021 Dr. P Anil Kumar

Pradeep Kumar 25032021 Dr, Deepak Sharma/ Dr. D K Sahoo

Poushali Chakraborty 01.04.2021 Dr. Ashwani Kumar

Ramita Taggar 26042021 Dr. Mani Shankar Bhattacharyya/Dr. D K Sahoo
Prashant Singh 28.04.2021 Dr. Deepak Sharma

Vibhuti Rana 28.05.2021 Dr. Charu Sharma

Gundawar Krishna Dhondiram 03.06.2021 Dr. Suresh Korpole

Rahisuddin 04.06.2021 Dr. S, Kumaran

Asmita 15.06.2021 Dr. Manoj Raje

Vinod Kumar 24062021 Dr. Balvinder Singh/ Dr. GPS Raghava

Yogita Sharma 08072021 Dr. Alka Rao

Vaidhvi Singh 08.07.2021 Dr. Alka Rao

Srajan Kapoor 2207.2021 Dr. Krishan Gopal

Nitish Kumar Verma 28.07.2021 Dr. Mani Shankar Bhattacharyya

Kanti Nandan Mihooliya 23.08.2021 Dr. Mani Shankar Bhattacharyya/ Dr. D K Sahoo
Choukate Komal Ashok 16.09.2021 Dr. Barnali Chaudhuri

Deepjyoti Kumar Das 28.09.2021 Dr. Vijayender Bhalla / Dr. Javed N. Agrewala
Meha Saini 29092021 Dr. 5. Kumaran

Shelley Sardul Singh 30.09.2021 Dr. Suresh Korpale

Amit Kumar Gupta 28102021 Dr. Manoj Kumar

Alka Kumari 17.11.2021 Dr. P. Anil Kumar / Dr. G. 5. Prasad
Chandrabhan Dhruw 22112021 Dr. Vijay Sonawane/ Dr. Manoj Kumar

Nancy Ahuja 26112021 Dr. Pawan Gupta

Priyanka Singh 03.12.2021 Dr. Deepak Sharma

Anuradhika Puri 07.12.2021 Dr. Deepak Sharma

Mavin Baid 16.12.2021 Dr. Ashwani Kumar

Md Naushad Akhtar 16.12.2021 Dr. Pradip Sen

2022

Urvashi 07.01.2022 Dr. Suresh Korpale
Amandeep Kaur 09.02.2022 Dr. Prabhu b. Patil
Jitender 06.05.2022 Dr. Ravi PN Mishra/ Dr. D K Sahoo
Rakesh Kumar (AcSIR) 10.05.2022 Dr. Anshu Bhardwaj
Tina Sharma (AcSIR) 11.05.2022 Dr. Anshu Bhardwaj
Rahu! Dilawari 13.05.2022 Dr. Manoj Raje
Harsh Goar 18.05.2022 Dr. Dibyendu Sarkar
Hina Khan 23.05.2022 Dr. Dibyendu Sarkar
Gunjan 30.05.2022 Dr. P. Anil Kumar
Sumeeta Kumari 8062022 Dr. P. Anil Kumar
Manish Mishra 02.08.2022 Dr. Pradlip Sen
Sumit Kumar 05.08.2022 Dr. Pawan Gupta
Gaurav Kumar 24,08.2022 D, Amit Tuli
Manisha Yadav 27.09.2022 Dr. Pradip Sen
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Gaurav Kumar Chaubey 29.09.2022 Dr. Manoj Raje/ Dr. Saumya Ray Chaudhuri

Hilal Bashir 02.11.2022 Dr. Rashmi Kumar/ Dr. Javed Agrewala
Sanpreet Singh 30.11.2022 Dr. Rashmi Kumar/ Dr. Javed Agrewala
Megha Choudhary 07.12.2022 Dr. Vilayender Bhalla/ Dr. P Anil Kumar
Saloni Kakkar 22122022 Dwr. Vijayender Bhalla

2023

Partha Paul 16012023 Dr. Dibyendu Sarkar

Arunima Kalita 17.01.2023 Dr. Dipak Dutta

Debarghya Ghose 31.01.2023 Dr. Dipak Dutta

Sapna Bajeli 15022023 D, Ashwani Kumar

Rajesh Kumar Mishra 27022023 Dr. Dipak Dutta

Madhuri Patel 03.03.2023 Dr. 5. Kumaran

Aanand Prakash 10.03.2023 Dr. Dipak Dutta

Sonali Eknath Bhalerao 14.03.2023 Dr. Saumya Ray Chaudhuri

Shalini Gupta 27.03.2023 Dir. Pawan Gupta/ Dr, Anshu Bhardwaj/ Dr. Alka Rao
Latika 03.04.2023 Dr. Krishan Gopal

Nittu Singh 21042023 Dir. Charu Sharma

Radheshyam 28.04.2023 Dr. Saumya Ray Chaudhuri / Ex- Dr. Manoj Raje
Narender Kumar 12,05,2023 Dr. S, Kumaran

Sonali Sunsunwal 07.07.2023 Dr. Ramya TNC

Lucky Singh 10.07.2023 Dr. Barnali Chaudhuri

Poaja Yadav 21.07.2023 D 5. Krishnamurthi

Anu Singh 08.09.2023 Dir. Prabhu B. Patil

Ms. Sharmila Talukdar 13.10.2023 Dwr. Saumya Ray Chaudhuri/ Dr. Mano] Raje
Misha Mahey (AcSIR) 20.11.2023 Dir. Hemnraj Nandanwar

Jagrity Choudhury 21122023 Dr. Barnali Chaudhuri
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DIRECTOR'’S SECRETARIAT

The Director's Secretariat at CSIR-
IMTECH functions as the central
coordinating office, supporting the
Director in administrative, strategic, and
research-related activities. It serves as the
primary channel of communication
between the Director’s Office, scientific
staff, administrative divisions, and external
stakeholders.

ADMINISTRATION

Administration (CoA) who s a Deputy Secretary and
the designated Vigilance Officer for the institute.
The CoA is assisted by an Administrative Officer
(AO)whols an Under Secretary and Section Officers.
The General Administration Department (GAD)
manages all the administrative aspects and assists
the Director with all non-R&D and allied matters.
The GAD is broadly organized into the following
sections, each headed by a Section Officer -
Recruitment/Assessment Section, Establishment
Section, Bill Section, and General Section. Apart
from these four well-defined sections, the
administration also deals with all legal matters, court
cases, vigilance mechanisms, works, etc.
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FINANCE & ACCOUNTS SECTION

The Finance and Accounts Division caters to the financial e
needs of the Scientific, Technical, and Administrative @& =
staff of the institute. The Division maintains the
institute's accounts on behalf of the Director. The 255
utilization of the budget allocation received from CSIR &
Headquarters, New Delhi, is monitored, and the division
suggests remedial measures for effective utilization to
the appropriate authorities. Thedivisionalso handlesthe |
financial transactions relating to the budget allocated for .
sponsored and Grant-in-aid projects, and thechargesfor ==
technical services. Other functions of the Finance & 5
Accounts Division include coordination with the Head, =
PMBD in project monitoring and other project-related |
activities, ensuring that the economy instructions of the
Government India are scrupulously followed, releasing
payments to all suppliers/contractors for their services through the PFMS portal and commercial bank,
representation in various Committees relating to procurement, Management Council, DPC, etc, making payment to
all staff for their personal claims and advances, fixation of pay proposals and other financial matters, monitoring
loans and advances paid to Staff, Govt. departments, Private parties, etc., finalization of pension and issue of pension
Payment Orders, Family pension, retiring pension, Retiring Gratuity, Gratuity, Commutation, etc,, liaisoning and
coordinating the works related to Internal Audit and External Audit (CAG) and furnishing replies to the concerned
authorities, generating various Financial Statements, Monthly Accounts, Annual Accounts, Transfer of funds
statements, Monthly progressive expenditure statements, etc, render advice to the Director on all financial matters
and provide support services to all Scientific staff and bench-level scientists. The Finance & Accounts Division
handles its duties in a time-targeted manner tofulfill the smooth and effective attainment of its goals on the acne hand
withfinancial prudence ontheaother.

STORES & PURCHASE DIVISION

The unit of Stores & Purchase Division, headed by the Sr.
CoSP/SPO, is exclusively engaged in the procurement of ¥
goods for CSIR-IMTECH and aims to provide an efficient
and effective supply support system to facilitate the R&D
objectives of the institute by employing new-age
technologies and management techniques. The |
procurement of goods is made by adopting the CSIR
Manual of Procurement of Goods (MPG) 2019, GFR 2017,
and time-to-time amendments. The Stores & Purchase B8
Division also procures annual maintenance or =
comprehensive contract agreement services for .=
equipment maintenance and repairs, if any. The Stores &
Purchase Division maintains an inventory system |
comprising a personal inventory, a divisional inventory, an
institutional inventory, and afixed asset inventory. Also,to
keep the premises clean and usable, the division arranges for the timely disposal of unserviceable goods from time to
time. An inventory of consumable goods repeatedly required for ongoing projects/R&D, i.e., chemicals, glassware,
plasticware, commonly used stationery, and general items, as decided by the Purchase Committee, in the central
Stores by this division. The division also carries out the important role of coordinating and liaising with various
government agenciestofilereportsand returns.
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PROJECT MANAGEMENT AND BUSINESS
DEVELOPMENT (PMBD)

¢ The Project Management and Business Development (PMBD) Group s an important arm of the Research
Management Group in the Institute. Itis also part of the India Research Management Initiative (IRMI) network to
connect and network with other research management groups nationwide. PMBD has three verticals, viz.,
Project & Technology Management, Business Development, and Intellectual Property Rights Management.

¢ The major activities of the Project & Technology Management (PTM) vertical are project monitoring of
CSIR/Non-CSIR Projects, preparation of annual plans, budget documents, performance review documents, R&D
progress reports for IMTECH Research Council and Management Council, and work related to G5T, RT, etc. as
assigned to the group. It also prepares the technical reports sent by the Institute for use by various units of CSIR
headquarters, Parliamentary Standing Committee on Science and Technology, Environment and Forests,
Department of Biotechnology, Department of Science and Technology, ICMR, ICAR, DOE, various industrial
houses, etc., and answers public relations, audit, and technical queries.

¢ The Business Development Group (BDG) vertical is mandated to interact and build partnerships with the
industry for various research and development projects. It aims to strengthen industry-academia ties through
MOUs, agreements, and dissemination of information regarding IMTECH's technology portfolio along with
project management of all industry projects. BDG also interfaces with various media houses for press coverage,
as well as print, electronic, and web portals, to improve the overall brand architecture of the institute. It also
liaisons with the industries for various Corporate Social Responsibility (CSR) activities and funding. The group
also occasionally provides input on the Performance Appraisal Board (PAB) evaluation parameters of the
institute and other policydocuments.

¢ Thelntellectual Property Rights (IPR)} Management vertical manages all matters related to Institutes Intellectual
Property. It provides diligenct services for the preparation of patent case and prosecution documents. The
vertical extensively corresponds with and instructs national and international Attorneys regarding patent
prosecution and responds to Patent Office Actions queries from Attorney’s and Examiners of worldwide patent
offices. The vertical also maintains patent docketing for all domestic and international cases including patent file
preparationand management.
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STUDENTS AFFAIRS OFFICE

The Ph.D. program at CSIR-IMTech enables doctoral
students to take up challenging projects in various areas
of modern biology by strengthening their analytical
thinking. The students are registered for the Ph.D.
program in Biological Sciences at CSIR-IMTech and are
awarded degrees by the Academy of Scientific and
Innovative Research (AcSIR), Ghaziabad. The Ph.D.
program is implemented by the Students Affairs Office
(SAQD), which consists of a Coordinator, Co-Coordinator,
and support staff. All the academic activities related to
the Ph.D. program starting from student admission, &
placement of students in the various labs, Pre-Ph.D.
course work, Research/Doctoral Advisory Committee =
{RAC/DAC) meetings, Comprehensive Examination, |

Ph.D. thesis submission, Viva-voce examination, award

of Doctoral Degree, issuing of Transcripts & certificates and verification thereof, organization of Academic
Committee (IMTech-JNU & IMTech-AcSIR) meetings, etc. are taken care of by the SAO. The induction of students to
the Ph.D. program at C5IR-IMTech takes place twice a year — in January and August. The students apply through the
AcSIR web portal and are shortlisted as per published criteria. The shortlisted applicants are called for two rounds of
interviews, and the placement of the selected students in the various labs is based on mutual consent of students and
scientists.

Currently, 154 students are pursuing a Ph.D. program affiliated with AcSIR, and 14 students are pursuinga Ph.D.with
Jawaharlal Nehru University (JNU), New Delhi. In this period, 35 students in the year 2021, 19 students in the year
2022, and 20 students in the year 2023 were awarded Ph.D. degrees and are pursuing careers in science in reputed
institutionsin India and abroad.

KNOWLEDGE RESOURCE CENTRE

Knowledge Resource Centre (KRC) is the primary source of
research and academic information for the CSIR-IMTECH
community. The KRC has a collection of bound volumes of print
journals, books, e-journals, e-databases, and Ph.D. theses in the
areas of microbiology, medicinal chemistry, protein engineering,
bioinformatics, cell biology, biochemistry, immunology, genetics,
and biotechnologyto support thelearning and research activities

During the reporting period, 151 new books, including 109 Hindi
books, were added to the KRC collection, and more than 370 58
research articles / Ph.D. thesis were added to the Digital
Institutional Repository of CSIR-IMTech. A Hindi book exhibition was also organized. KRC regularly provides training
on citation databases, scientific writing skills, reference management tools, literature search, prevention of
plagiarism, etc. Most recently, KRC has, with the collaboration of INFLIBNET, a UGC centre, generated the IRINS
profiles of CSIR-IMTechscientists.

KRC coordinates all the special seminars, workshops, training programs, mini-symposiums, lectures, etc., of the
institute, and coordinates the visits of various dignitaries, such as distinguished scientists, heads of the institutes, and
the top management of the corporate sector. In addition, KRC staff manages and maintains the V. C. Vora Auditorium
and the Main Seminar Hall.
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INFORMATION TECHNOLOGY (IT) UNIT

information Technology (IT) UnitThe IT team in CSIR-
IMTECH is Responsible for IT hardware commerce
software issues and networking support. The team
offers excellent e-connectivity in the institute and
addresses all the major day-to-day issues of IT
infrastructure and working.

INSTRUMENTATION SERVICES
DIVISION (ISD)

e The Instrumentation Services Division (ISD) of Kk
CSIR-IMTECH is a supportive group that takes
care of the testing, maintenance, and repair of
instruments. All the small- & medium-level
instruments of the Institute are repaired and
maintained with minimumdowntime duetothe
support and services provided by the group.
Many of the Major Facilities of the Institute for
research work are also operated by the
membersofthe group.

= A full-fledged testing and measuring facility, =
which has sophisticated instruments like =
Digital Storage Oscilloscope, Variable Power | =
Supply, Multimeters, Function Generator,
Soldering Workstation, etc., has been setup to
helpintherepairs.

& The Instrumentation Services Division {I5D) also maintains the Modular Instrument Laboratories (MILs) of the
Institute. The Modular Instrument Laboratories (MILs) at the Institute offer round-the-clock instrumentation
services to users for carrying out experiments. Eight such MILs have been set up spread across the CSIR-IMTECH
campus, providing researchers access to state-of-the-art analytical instruments to support basic and
translational research in a broad range of scientific fields. The facility offers normal spectrophotometric
technigues such as UV/visible spectrophotometers, spectrofluorometers, ELISA readers, centrifuges, gel-doc
systems, phosphorimager, and high-end purification systems, toname afew.
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ENGINEERING SERVICES DIVISION

The Engineering Services Division provides vital Engineering
and Utility Services support across the wide spectrum of
institutional R&D activities and national faciiities of CSIR-
IMTECH. Thisdivision of CSIR-IMTECH Includes several areas
of expertise such as electrical, civil and mechanical
engineering, air conditioning and refrigeration, to cater to

various specificinstitutional requirements.

Services Offered:

The division is equipped with basic facilities required for

electrical, mechanical & HVAC maintenance as well as for

metal cutting, welding, plumbing and carpentry etc. It also
looks after the steam requirements of the institute through operation of oil fired and electrical boilers. Additionally, it
perfonnsspedﬁcmles inthefollowing fields/works.

Planning, estimation and execution of building design, layout, construction and maintenance

s Operation and maintenance of electrical services of the institute and housing which includes a2 11 KV HT
substation, transformers, DGsets, firefighting & detection system, electrical panels, rising mains, PDB,LDB etc.

o Operation and Maintenance of utility services like HVAC, consisting of central AC plants, AHUs, pumps, and
cooling tower, looking after the utilities like air compressors, boilers, cold rooms, lifts, window & split ACs, water
supplysystemetc.

» Operation and maintenance of the facilities of utmost importance i.e. BSL3 Lab, virology Lab, GMP and other

cleanroom areas

During this period, the engineering servicesdivision undertook the following major projects.

Establishment of the BASL3

Replacementof DG Setsand AHUs

Renovation of Canteen, PAMess, Toilets and Labs

HOUSEKEEPING, HORTICULTURE &
GUEST HOUSE

The Housekeeping division plays an important and pivotal role in supporting the R&D
activities of the researchers, and maintaining neat and clean surroundings. The Guest House
at CSIR-IMTech offers a comfortable and homely space for visiting scientists and renowned
dignitaries of national and international repute. The Housekeeping & Guest house services
play animportant & supportive role during conferences, workshops, seminars, etc. heldatthe
institute.

The Horticulture division takes care of the development and maintenance of the horticultural
and landscaping work of the campus. Thanks to the horticultural expertise of the division, ~——
CSIR-IMTech boasts a beautiful and serene environment with ornamental trees, shrubs, '
creepers, and ground cover, and cooler and greener climes compared to the city outside the
campus. During 2021-2023, asin the past, CSIR-IMTech Gardenswon appreciation and prizes B
incompetitions of best gardens (large and small) and flower shows organized in thecity.

The CSIR-IMTECH Guest house, located at a peaceful location within the institute, has 24 air
conditioned rooms a common dining area with well mannered staff and Wi-fi facility and is
manned by security staff round the clock. It provides a comfortable stay and an "at home”
experience tothe visitors on official business at CSIR-IMTECH
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SECURITY

The Security branch of the institute is
headed by the Security Officer and consists
of 06 security supervisors and 34 security
guards. The security supervisors and guards
are hired through a private security agency.
They provide round-the-clock security
services at various vital points to ensure a
safe and secure environment for the
scientists, staff, students, families, and
institute visitors. Not only do they work
diligently towards the security of the people
and the material assets of the institute, but
they also contribute towards fire safety. Beit
the peak of summer, heavy monsoon rains,
or bone-chilling winter, the security staff
stands guard at all times to keep CSIR-
IMTECH safe,

CANTEEN/MESS

The spacious canteen and mess facilities on
the campus offer a variety of Indian foods
and snack items to the students and staff of
the institute at subsidized rates with the
highest quality. Our canteen and mess are
blessed with a family atmosphere, with
various delicious and nutritious delicacies
touched by a homemade flavor, cooked to
perfection, and served with great courtesy.
Refreshments are available at affordable
rates. Adequate seating facilities are
provided to accommodate students and
staff even during peak times. It is a place
where students and staff unwind and relax
with their colleagues to enjoy good quality,
delicious, and healthy food.
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JIGYASA STUDENT -SCIENTIST CONNECT PROGRAMME

CSIR Jigyasa/ Jigyasa 2.0 program with the concept of Virtual Lab integrated & Indian Sign Language Enabled
Virtual Laboratory (ISLEVL)

The Jigyasa team at CSIR-IMTECH conducted the following activities during this period.

5 No, Model of Engagement No.of Programes  No.of Teachers Mo, Students

1 Visits of Scdlentists to Schools/Qutreach Programme 14 95 1428

2 Shadow A Scientist 5-Days Residential Program 1 4] 14

3 Open Day-Visit to IMTECH 2 &8 &20

4 Training of Tralners 3 Days Program 2 292 1]

5 Visit to IMTECH-Lab specific activities / Onsite Experiments 17 187 1953
Industrial Visit/ Educational Visit

& Yusuf Hamiled Chemistry Camp {3 Days)/ Deaf Inclusive Proteomics Day 2 20 255

7 Visit of students to STI Hub, Ladakh 1 10 400

8 Wehinars (Duration 1-4 Days) 10 292 2245
Grand Total 964 6915

A brief of some activities is given below:

Lﬂ.huh}ﬂg

Virtual Lab Content Development: The following virtual lab content was developed during this period.
Activity Names Developed
Animations

Videos

Games

Simulations

Interactive 360- degree Virtual Tours

LHU\HNE

Immersive 3D Projection facility: One of its kind “first in CSIR' Immersive 3D Projection facility developed at CSIR-
IMTECH which enhances STEM education. It fosters experiential learning, engages students with complex concepts, and
accommodates diverse learning needs, including those of students with disabilities.

State's Largest Climate Clock Assembly and Display Event: With Energy Swaraj Foundation (ESF), organized the 'State’s
Largest Climate Clock Assembly' on Dec 1, 2023, with 950+ students from 31 schools to promote energy awareness.
Training of Trainers on the Internet of Things in Healthcare: A 3-day tralning program was organized for Atal Tinkering Lab
In-charges and school teachers from June 23-25, 2023. The tralning was attended by 14 participants from 9 states.
Shadow A Scientist Program: CSIR-IMTECH's organized 'Shadow a Scientist' program, part of the 'One Week One Lab'
inttiative. It was a 5-day residential event to nurture curiosity, bridge theory with practice, and inspire the next generation
of scientists. Dr. M. Kalaiselvi, Director General of CSIR & Secretary of DSIR, praised the program's impact on student
engagement and scientific curiosity .

Demonstration and Distribution of DIY Kits: The Millk Testing DIY Kits were demonstrated to the students of KVs, JNVs,
and other state govt. schools, to promote awareness of food adulteration. More than 1000 students attended the
demonstration.

Playtests of the ArMor Game: The Playtest of the ArMor Game was conducted for over 1000 students to promote
awareness of AMR.

CSIR Jigyasa Vigyan Mahotsav 2022: Boot Camps on App Development & Animations: Two (2) boot camps were
organized on Android App Development, and one (1) was organized on Animation Development.

Schools adoption under the CSIR Jigyasa and NITI Aayog's Atal Tinkering Lab Initiative: Seven schools with ATL labs are
adopted by CSIR-IMTech for mentoring through Teacher training programs & Capacity Bullding for students.

Indian Sign Language Enabled Virtual Laboratory (ISLEVL)

ISLEVL defines the unique vertical of the CSIR Jigyasa Virtual Laboratory initiative. It is aimed at developing spedialized digital
content to empower and educate the deaf by providing I5L translated content in various streams of STEM subjects. Some
highlights are here below.

CSIR-IMTECH and HWSPSHI launched India's 1st indian Sign Language Astronomy Lab in Karnal for Divyangjan students
to integrate them into sclence education.
CSIR-IMTECH, with the Proteomics Society of India and CSIR Jigyasa Mission, held India's first deaf-inclusive sclence

IS i wfades 2021-2023 | 103



No.

outreach, attracting 225+ attendees, including S0 deaf students and teachers.

Deaf ISLEVL members joined a workshop at HWSPSHI with Gallaudet University trainers, sharing STEM accessibility
strategies, and benefitingteachersand attendees.

CSIR IMTECH introduced India's first deaf-inclusive science outreach via ISLEVL, featuring a tailored STEM dictionary and
STEM News for ongoing scientific updates, benefiting students and teachers in STEM education.

CSIR IMTECH and the Royal Society of Chemistry UK-India organized India's first deaf-inclusive chemistry camp, attended
by 450+ people,including 170 Deaf participants

Collected feedback from HWSP5H| students and other Deaf community Institutions, alongwith input from stakeholdersand
experts.

CSIR-IMTECH completed an 11-day internship for OT15L students, emphasizing STEM exposure and sign language learning,
fostering Industry readiness as perthe MOU signed between CSIR-IMTECH and ISLRTC.

The deaf community embraces ISLEVL content: STEM tools. Yusuf Hamied Chemistry Camp was lauded by the Hon'ble
Governor for deaf awareness. Shri Rajesh Agarwal highlighted IMTECH and RSC for their importance in Indian Sign
Language.

CSIR-IMTECH team showcased "Microbial Magic of Protein Glycosylation Explained in ISL" at Science City, Ahmedabad,
drawingnationwide interest.

Team ISLEVL's Innovative concept, "Providing STEM In Signs." caught the attention of Mature. They interviewed us to
showcase our methodology and raise awareness about our groundbreakingwork.

Our teamn spoke at a three-day Zero Project conference at the UN Office in Vienna, Austria. Dr. Rao discussed "Innovative
tech solutions for sign language communicationOur team presented at a three-day conference, March 2-4, 2024, in person
andvirtually. Adeafinstructor discussed ISLSTEM lexicon development with an Interpreter aid.

Duration

Model of Engagement  Program Name Exposureon (Domain)  Student Grade No.of Teachers Mo of Students

1* April 2023-3 1" December 2023

1 Yusuf Hamied Chemistry  Yusuf Hamied 3Days Simple chemistry & gh-12% 10 205
Camp(RSC) Chemistry Camp Hands-on
1 January 2021-3F March 2022
2 Hybrid - Physical&  Deaf Inclusive 1Day Protein Engineering  1X-XI 10Teachers& 50
Virtual Proteomics Day Trainess
Deaf Students
Webinars (1" January, 2021~ 31st December, 2023)
S.no Webinar on Spealeer name and designation Organized on Mo. of Mo.of Teachers
Students
g Deaf Inclusive  Sh Jayant Sahasrabudhe (NOS Vibha) 21 Mar 2022 225+ 10 [Specia
Proteomics Day Prof. Unnat P Pandit {Prof. IPM Cell, JNU) Educators)
Dr. Girish Sahni (Former DG, CSIR)
Dr Shubhra Chakraborty (Director, NIGPR)
Dr Rupa Nagar (University of Dundee, UK}
Dr Sanjesv Khosla (Director, CSIR-IMTECH)
Virtual Lab Content Developed
SNO Activity Names Jan-March 2021 April 21 -March22  April 22 - March 23 April23 -Dec23
1 Animations - 1 - | 1
2 Videos - 45 77 50
3 Games 1 - 5 -
4 Quiz - 2 2 2
5 Comics - - 28 10
-] Simulations 1 1 13 18
7 Infographics - - 20 5
a8 Podeasts - - 5 £
9 STEM Dictionary - - - 101
10 STEM News . - - 4
11 Astronomy Lab - - - 96
12 RSC content translztion = - = 18
13 RSC Experiments Demonstration = S -
14 Sensitization videos for Instagram - - - 43
15 Astrolab VL - ISLEVL = - 129 =
14 Interactive 360-degree Virtual Tours 4 - - -
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SKILL DEVELOPMENT PROGRAMME

e CSIR-IMTECH Training Programs under the CSIR Integrated Skill Initiative

CSIR-IMTECH is dedicated to developing a highly specialized and skilled workforce for the life sciences industry
through various training programs. These initiatives aim to equip students, researchers, and professionals with
cutting-edge knowledge and practical expertise.

I. Dissertation/Internship Training Program (6 months)

This program introduces outstanding students pursuing B.Sc., M.Sc., M. Pharma, B. Pharma, B. Tech., and M. Tech. to
fundamental biomedical research techniques through hands-on laboratory training over six months. Between
2021-2023, three training sessions were conducted wherein a total of 84 students completed their dissertation
training as partof their master's degree reguirements.

Il. Basic Training Program (1-3 months)

Designed for undergraduate students, this program provides essential training in key laboratory techniques across
multiple disciplines mentored by IMTECH scientists. A total of 23 students participated in this program, gaining
valuable l[aboratory experience,

11l. Short-term/Summer Internship Training Programs

CSIR-IMTECH has established Memorandums of Understanding (MoUs) with several institutions such as
GADVASU, Ludhiana, Punjab, Gujarat Biotech Mission (GSBTM), Vel Tech University, Chennai, Tamil Nadu and Indian
Sign Language Research and Training Centre (ISLRTC), New Delhi to offer specialized short-term internship
programs. Additionally, the institute also offers tailored training programs for students selected by the Joint National
Academies of Sciences and BITS Pilani. Under these programs, CSIR IMTECH offered internship to 52 students
duringthe reported period.

IV. Short-Term Courses, Training, and Workshops (5-35 days)

CSIR-IMTECH conducted 14 specialized training programs that benefitted 233 trainees in areas such as bio-
methodology of laboratory animals, bioinformatics, genomics, bioprocess technologies, etc.

Key Highlights:

e Basic Bio-methodology of Laboratory Animals - This program trained participants in the ethical and
scientific handling of laboratory animals.

s \irtual Workshop on Ethical Contemplation of Animal Resources for Experimentation (WeCARE-2021) -
Focused on theethical considerations inanimal research.

=  Workshops on Bio-methodology & Ethical Use of Laboratory Animals - Provided hands-on experience in
laboratory animal care.

e EraofBigDatainGenomics - Aspecialized warkshop on genomic data analysis.

¢ Winter Research Internship: Microbes to Mouse [(VRITIKA) - A 28-day intensive internship covering
advanced biological techniques.

¢ KARYASHALA on Biosecurity, Biosafety & Infectious Agents (BBCCB-2023) - Designed to enhance
knowledgein biosafety practices.

s GSBTM, Gujarat sponsored Skill Development Program for Animal Attendants - Targeted skill
enhancementinlaboratoryanimal care.

s Skill Vigyan Training Program (SVTP) - Conducted in collaboration with Vinoba Bhave University,
Jharkhand.,

¢ National Workshop on Advances in Bioprocess Technologies (ABT-Bio 2023) - Focused on bioprocess
engineering advancements.
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e Junior Software Developer Program - a 400-hour IT training program for students with 12th/ITI
qualifications.

¢ |dentification of Microbes by MALDI-MS and Microscopy - A one-day hands-on training on microbial
identification techniques.
V. Cutting-Edge & High-End Skill Development Centre: Merck-IMTECH Innovation Lab

CSIR-IMTECH, in collaboration with Merck, has established a High-End Skill Development Centre at IMTECH,
Chandigarh. This facility is equipped with next-generation technologies. During the reporting period, the center
organized 47 training programs, benefiting 1,779 participants.

impact:

Qverall, CSIR-IMTECH under the CSIR-Integrated Skill Initiative trained 2171 participants/trainees under various
training programs, thereby, contributingsignificantly to the “Skill Mission” of Government of India.

Team: Ms. Neha Rana; Dr. Neeraj Khatri-Coordinator

Glimpses of CSIR Integrated Skill Initiatives @CSIR-IMTECH during 2021-23

= LB =) v @
i = v - mim
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INSTITUTE COMMITTEES -




Research Council (constituted on 1 September 2020)

Prof. UMESH VARSHNEY (Chairperson)
Department of Microblology & Cell Blology
Indian Institute of Science

Bengaluru - 560012

Dr. RAJESH S. GOKHALE (Member)
Staff Scientist VI

Mational Institute of Immunclogy

Aruna Asaf All Marg

Mew Delhi - 110087

Dr. MEENAKSHI MUNSHI

[Agency Represantative)

Scientist'G’

Department of Blotechnology (DBT)

&th-Bth Floor, Block 2, CGO Complex, Lodi Road
New Delhi - 110003

Dr. R.P. SINGH

(CSIR Hgrs. Invites)

Head, Innovation Management Directorate (IMD)
Council of Scientific & Industrial Research

2, Rafi Marg, New Delhi- 110001

Prof. SWATI SAHA (Member)
Head, Department of Microbiology
University of Delhi South Campus
Benito Juarez Road

MNew Delhi - 110021

Sh. VISHAL WARKE (Member)
Director

R&D Cell Culture and Immunology
Himedia Laboratories

B-516, Swastl Disha Business Park

Via Vadhani |ndustrial Estate, LBS. Marg

Dr. ANURAG AGARWAL
(Sister Laboratory)

Director
CSIR=Institute of Genomics and
Integrative Biology

Sukhdev Vihar, Mathura Road
Mew Delhi - 110020

Research Council (constituted on 10 July 2023)

Prof. ANURAG AGARWAL (Chairperson)
Dean

BioSciences and Health Research

Trivedi School of Biosciences

Plot No. 2, Rajiv Gandhi Education City, National
Capital Region PO, Rai, Sonepat Haryana-131029

Sh. VISHAL WARKE (Member)
Director

R&D Cell Culture and Immunology
Himedia Laboratories Pvt. Ltd,, Mumbai
Plot No. C40, Road No, 21, MIDC
Wagle Industrial Area,

Thane (West) - 400604

DIRECTOR

{Sister Labaratory)

Director

CSIR-Centre for Celiular and Molecular Biology
Uppal Road

Hyderabad - 500007
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Dr. RUPINDER KAUR {Member)
Staff Scientist

Centre for DNA Fingerprinting and
Diagnastics (CDFD)

Inner Ring Road, Uppal Road
Hyderabad - 500039

Dr. Debashis Mitra (Member)
Intarim CED
DBT/Wellcome India Alllance Trust and
Professor of Eminence

SPPU Campus, Ganeshikhind Road
Pune-411007

Dr. SANJEEY KHOSLA
(Laboratory Director)

Director
C5|R-Institute of Microbial Technology
Sector 39

Chandigarh - 160036

Dr. RUPINDER KAUR (Member)
Staff Scientist

Centre for DNA Fingerprinting and
Diagnostics (CDFD)

|nner Ring Road, Uppal Road
Hyderabad - 500039

Dr. VILAS SINKAR (Member)

Formal Vice Fresident

Unilever R&D

Hindustan Unilever Research Centra

64, Znd Main Rd, Palm Meadows, Whitefield
Bengaluru - 560064

Dr. SANJEEV KHOSLA
[Laboratory Director)

Director

CSIR-Institute of Microbial Technology
Sector 39

Chandigarh - 160034

Dr. AMIT SINGH (Membar)
Associate Professor

Centre for Infectlous Disease Research
Indian Institute of Sclence

Bengaluru - 560012

Dr. ANAMIKA GAMBHIR
(Agency Representative)
Scientist'G'

Department of Biotechnology (DBT)
CGO Complex, Lodi Road

MNew Delhi - 110003

Dr. R.P.SINGH

{DG's Representative)

Head, Innovation Management Directorate (IMD)
Councll of Sclentific & |ndustrial Research

2, Rafi Marg, New Delhi- 110001



Management Council (1 January 2020 to 31 December 2021

Dr. Sanjeev Khosla, Director, CSIR-IMTECH
Director, CSIR-CSIO, Chandigarh

Shri R. Soni, Chief Scientist & Head, PTM

Dr. V. C. Sonawane, Senior Principal Scientist
Dr.S. Kumaran, Senior Principal Scientist

Dr. P. Anil Kumar, Principal Scientist

Dr. Sachin Raut, Scientist

Shri H. B. K. Bhatti, Superintendent Engineer
COFA/F&AD

COA/AD

Chairman

Member

Member

Member

Member

Member

Member

Member

Member
Member-Secretary

Management Council (1 January 2022 to 31 December 2023)

Dr. Sanjeev Khosla, Director, CSIR-IMTECH
Director, CSIR-CSIO, Chandigarh

Dr. 5. Karthikeyan, Chief Scientist

Dr. Ravi P. Mishra, Principal Scientist

Dr. Beena Krishnan, Principal Scientist

Dr. Nithya Vadakedath, Senior Scientist

Shri Rajinder Dass, Principal Technical Officer
Shri Kailash T. Bhamare, Principal Scientist
COFA/F&AD

COA/AD

Chairman

Member

Member

Member

Member

Member

Member

Member

Member
Member-Secretary
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CSIR-IMTECH STAFF

SCIENTIFIC STAFF

AlkaRao

Amit Kumar

Amit Tuli

Anirban Roy Chaudhury
Anshu Bhardwaj

Ashish

Ashwani Kumar

B.Devadatta
(Newjoining w.e.f. 24.03.2023)

Balvinder Singh

Barnali Chaudhuri
BeenaKrishnan
Chandershekhar Sharma
CharuSharma

Deepak K.Sharma
DibyenduSarkar
DipakDutta

E.Senthil Prasad

Easa Nagamalleswari
(New joining w.e.f.04.09.2023)

G.Rajamohan
Garry Bedi
H.S.Nandanwar
Harvinder Jassal

imtiyaz Yaseen
(Mewjoining w.e.f. 06,09.2023)

KailashBT.
Krishan Gopal
M.S.Bhattacharya
Manaoj Kumar
Manoj Raje
Manuj Tripathi
Mohit Paul

Neeraj Khatri
NithyaVadakadth
P.Anil Kumar
Pawan Gupta
Prabhu B. Patil
Pradip Sen
R.5.Shaligram

TECHNICAL STAFF

Ajay Kumar

Amit Kumar

Anil KumarSharma

Anil Theophilus
AnjaliKoundal
AnuragKashyap
Asheesh Kumar Khare
Ashok Kumar

Bhimi Ram

Bhumika Vaidya
Bhupinder Singh Chopra
Chander Prakash Midha
Chetna

DavinderSingh
Dawinder Singh
DeepakBhatt
DhanParkash

Digvijay Singh Maruka
Dinesh Kumar

Ganesh Lal Meena
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Girja Kumari Ditya
Har Bhupinder Kumar
Hariom Kushwaha
HarminderSingh
JaideepMehta
Jankey Prasad
K.PS.Sengar

Kewal Krishan
Malkit Singh

Md. Mustafa
NehaRana
NitinSharma
Paramjeet Kaur
ParamjitKashyap
ParamijitLal

Pradeep Kumar Patel
R.K.Kano]ia

Raj Kumar Mehta

Raj Kumar-|

Ra] Kumar-Il

Rajendra Soni

Raman Parkesh
RamyaT.N.C.

Rashmi Kumar
RaviPratap N, Mishra
RisabhVerma
S.Karthikeyan

5. Krishnamurthi
S.Kumaran
5.R.Chaudhuri

Sanjeev Khosla
SrikrishnaSubramanian
Suresh Korpole
VemulariVenkata Ramana
Vijayender K. Bhalla
Vinod D.Chaudhari

RajendraDass

Rakesh Kumar Dhiman
Ramesh ChanderSharma
Ramesh Singh
Randeep Sharma

Renu

RohtasRanga

5. Muthu Krishnan
5.5.Bawa

Samir K. Nath
SandeepKumar-|
Sandeep Kumnar-11
Sharanjit Kaur
ShashiDhar

Sumit Mittal
SurinderSingh

Surjeet Singh
UpendraSingh

Vineet Kumar



ArunKhurana
AvtarSingh

Baljit Kaur

Bhupal Singh Rawat
Dharminder Kumar
Dhiraj Goswami
Farid Mohammad
GurdeepSingh
HarnekSingh
InduYadav
Jitender Singh
K.5.Galra

Kanika Goel
KapilVerma
Karnalil Singh
Kavita Kumari
KuldipKaur
Manish Kumar
Manoj Kumar

Arvind Kumar
BirSingh
G.5.Verma
Kamal Kumar
Mohinder Kumar
Praveen Kumar
Ram Singh
RaviGarg
Ravinder Singh
Tajinder Kaur
Vipan Kumar

Byomkesh Pandey
H.5.Sekhon

Ishwar Dass

Raju Bansal

Rani Devi

S K. Vohra

5.K.Vohra

Sudesh Sharma
Surinder Kumar Narad
Yash Pal

ADMINISTRATIVE STAFF

Manoj Rani
Mand Lal

Neeru

Nitin Kamra
Poonam
R.N.Manjhi
RaguNath
Rajinder Kumar
Rajinder Nautiyal
RallaRam
5.D.Rishi
SanakKhatun
Sandeep Kumar
SheelaDevi
Sonl

Sunil Kumar
Sushil Kumar
Tajinder Kaur
VikramSingh

PURCHASE SECTION

FINANCE & ACCOUNTS SECTION
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PROMOTIONS

Mame of Employee & Designation

Dr. ManiShankar Bhattacharya, Sr.Sclentist
Dr. S R.Chaudhuri, 5. Pr. Scientisit

Dr. Srikrishna Subramanian, Sr. Pr. Seientist
Dr. TN.C. Ramya, Sr. Pr.Sclentist

5Sh. SurjeetSingh, T.O

Sh. ParamjitLal, TO

Sh. Sandeep Kumar, T.O

5h. Sandeep Kumar, TO

Sh. Asheesh KumarKhare, TO

Sh. Vinest Kumar, TO

Sh. SumitMittal, TO

Dr. VemulariVenkata Ramana, Sr.Sct.
Sh. Harlom Kushwaha. T.O

Dr. Pawan Gupta, Sr. Pr. Scientist

Sh. DeepakBhatt,5TO(1)

Sh. Bhupinder Singh Chopra, TO

5h. Harvinder Jassal, 5r. Scientist

Sh. Digvijay SinghMaruka,STO(1)
Dr. Ashish, 5r. Pr. Sclentist

5h. DavinderSingh,STO(1)

Dr. Suresh Korpole, Pr. Sclentist

Sh. RajuBansal, ASO(FEA)

Sh. KamalKumar, 5.0(S&P)

Ms. Tajinder Kaur, ASO (Gen.)

Sh. Sandeep Kumar, JSA

5h. Garry Bedi, Principal Sclentlst

Sh. Chander Sekhar Sharma, Sclentist
Sh. Manuj Tripathi, Sr. Sclentist

Dr. Charu Sharma,Sr. Pr. Sclentist

Sh. Arvind Kumar, 5.0 (S&P)

Sh. Kailash B.T.

Dr. Rachmi Kumar, Sr. Sclentist

Sh. Mohinder Kumar, CoSP

TRANSFERS

Mame of Employee & Designation

Sh. Avtar Singh, AQ

Sh. 5. Narad, R&AD

Sh. Dilip Gehlot, SPO

Sh. Byomkesh Pandey, 5.0 (FEA)
Sh. Virender Lamba, 5.0 (Gen.)
Sh. Gajinder Kumar, 5.0 (Gen.)
Sh. Ravinder Singh, ASO (S&P)
Sh. Parveen Kumar, ASO (S&P)
Sh. Ishwrar Dass, CoFA

Sh. G.5, Verma, SPO

Sh. Manoj Kumar, 5.0 (Gen.)
Sh. Vikram Singh, COA

Sh. H.5. Sekihon, F&AD

Sh [€S. Gaira, 5.0 (Gen)

Sh. Arvind Kumar, SPO

Mrs. Ranl Devi, ASO {F&A)

Sh. Sushil Kumar, Sr. Steno
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Post to which promoted

Pr.Scientist
ChiefScientist
ChiefSclentist
Sr.Pr.5clentist
STO(1)
STO{(1)
5TO(1)
STO(1)
STO(1)
STO(1)
STO(1)

Pr. Scientist
STO(1)
ChiefScientist
STO(2)
STO{1)
Pr.Scientist
STO(2)
ChiefSclentist
STO{2)
Sr.Pr.Sclentist
SO(F&A)
SO(s&P}

ASO (Gen.)
55A[Gen.)
Sr.Pr.5clentist
Sr.Sclentist
Pr.Scientist
ChiefScientist
SPO

Sr. Pr.5cientist
Pr. Scientist
Sr.CoSP

Lab/Instt. to which

transferred

CSIR-CSIO
CSIR- CSIO
CSIR- 1M
CSIR-CSI0
CSIR-IHBT
CSIR-1l
CSIR- IHBT
CSIR-1IM
CSIR-CSIO
CSIR-CDRI
CSIR-11IM
CSIR-1IIM
CSIR Complesc
CSIR-IGIB
CSIR-CSlO
CSIR-CSIO
CSIR-CslO

Date of Assessment Promotion

01.03.2021
05.03.2021
08.03.2021
08.03.2021
11.03.2021
12.03.2021
12.03.2021
16.03.2021
20.03.2021
23.03.2021

Date of Relieving

08.04.2021
12.04.2021
09.04.2021
28.12.2021
15.08.2021
16.08.2021
30.12.2021
25022022
11112022
25.11.2022
13.12 2022
25012023
10.07.2023
3107.2023
14.08.2023
3108.2023
30.11.2023



RESIGNATION(S)

Mame of Employes & Designation Date of resignation
D (Ms) Chetna, TO 18.06.2023
. 1 7 7 1 01 471
Name of Employee Designation Date of retirement
5h. Raj Pal Wark Assistant JLo1rz021
Sh. Anil Theophllus Sr. Technician 28.02.2021
Sh. Upendra Singh Sr. Technician 31.03.2021
Sh. Gurdeep Singh ASD(G) 30.04.2021
Sh. Malkit Singh Sr. Technician 30062021
Mrs. Sudesh Sharma 5.0 (FRA) 31072021
5h. Raghu Nath ASO 31052022
Dr. Manoj Raje Chief Scientist 31.07.2022
Sh. Raj Kumar Sr. Technician 30.09.2022
5h. Kewal Krishan Sr. Technician 30112022
Sh. R.K. Kanajia STO 30.11.2022
Sh. Rajendra Soni Chief Scientist 31122022
5h.5.5. Bawa PTO 21.01.2023
Sh. Nand Lal MTS 28.02.2023
Sh. Paramjit Kashyap Sr. Technician 31.03.2023
Sh. LN, Manjhi MTS 30.06.2023
Sh. RallaRam MTS 31082023
Mrs. Baljit Kaur Senior Stenographer 30.11.2023
5h. Ramesh Singh Lab Assistant 21.10.2023

TRANSFER FROM OTHER
LABS/INSTT TO CSIR-IMTECH

N ..
Mrs. Kanika Goel, AD CSIR-HRDG 12.08,2021
Sh. Ram Singh, 5.0 (S&P) CSIR-IHBT 23.08.2021
Sh. Mano| Kumar, 5.0 (Gen.) CSIR-11IM, Jammu 31122021
5h, K.5. Gaira, 5.0 (Gen.) CSIR Hars 1110.2021
Dr. Amit Kumar, Sr. Sclentist CSIR-IITR, Lucknow 03.05.2021
Sh. HLS. Sekhon, F&AD CSIR-CSIO 16.04.2021
Sh, Harnek Singh, PPS CSIR-CSIO 21.01.2022
Sh, Amit Kumnar, TO 11IM, Jammu 04,11.2022
Sh. Arvind Kumar, SPO CSIR-CSIO 10.11.2022
Sh. Sanjeev Kumar Vohra, Sr. CoFA CSIR-CSIO 11112022
Sh, Yashpal, F&AQ CSIR-IHBT 27122022
Sh.5.D. Rishl, AO CSIR-CSIO 2301.2023
Ms. Poonam, ASO CSIR-NPL 27.03.2023
Sh. Manish Kumar, 5.0 (Gen.) CSIR-CEERI-Pilani 01.08.2023
Sh, Farid Mohammad, 5.0 (Gen.) CSIR-1IP, Dehradun 01.08.2023
Sh. Mohinder Kumar, 5r. CoSP CSIR-CSIO 0%.08.2023
Sh, Ravi Garg, SPO CSIR-NIScPR 10.08.2023
Sh, Kapil Verma, PS CSIR-CSIO 156.08.2023
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MAJOR EVENTS

CSIR-IMTech Foundation Day Lecture (Virtual Mode) by Dr. Manu Union Minister Dr. Harsh Yardhan inaugurates Bio-innovation
Prakash, Professor of Bioengineering at Stanford University, CentreinCSIR-|MTechon 21st March, 2021
California,on 25th January, 2021

C.5LR. ruumml nay

| l F L
| Luptemher 30, 202E

Fit India Freedom Run/Walk (5 km) on the occasion of Gandhi CSIR Foundation Day Lecture by Prof. Dulal Panda, Director

Jayantion 2nd October, 2021 at CSIR-IMTech. MNIPER, Maohali, titled "Lessons from 55 years of tubulin research:
Implications in human health and disease” at V.C. Vora Auditorium,
on 30thSeptember, 2022

CSIR-IMTech celebrated the 7th Ayurveda Day titled “Ayurveda CSIR-IMTech Foundation Day Lecture delivered by Prof. T.

Everyday Ayurveda Everywhere” on 20th October, 2023 Mohapatra, Former Secretary, Dept. of Agricultural Research and
Education, Govt. of India and Former Director General, Indian
Council of Agricultural Research. Celebrations on 24th January,
2023
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Inaugurationof CSIR-1MTech's One'Week One Lab (OWOL) Events Inauguration of National Repository of GMP Microbial Cell Banks

{19th June -24Th June 2023) by Chief Guest, Hon'ble Governor of for Biopharmaceuticals Products {NRGCBIQ) at CSIR-IMTech,
Punjab and Administrator, Chandigarh, Shri Banwarilal Purohit on Chandigarh, by Hon'ble Governor of Punjab and Administrator,
19thJune, 2023 Chandigarh, Shri Banwarilal Purohit inthe presence of Dr. Sanjeev

Khaosla, Director, CSIR-IMTech, Chandigarhunder CSIR-IMTECH's
OneWeek One Lab (OWOL) Eventson 17thJune, 2023

Inauguration of the second bilateral meeting of INST, Maohali, and CSIR-IMTech and the Royal Society of Chemistry invited Sh.
C5IR-IMTech, Chandigarh, on Bth August, 2023 Bandaru Dattatreya, Hon'ble Governor of Haryana as a Chief

Guest and Sh. Rajesh Aggarwal, Secretary (DEPwD), Govt. of India
asaGuest of Honour in the inauguration of Yusuf Hamid Chemistry
Campon 2nd November, 2023,

Il

=

l‘
|
—T

The 50th Mational Seminar on Crystallography (NSC50) was
organized at CSIR-IMTech during Movember 22-24, 2023, The
MNSC50 was jointly organized by CSIR-IMTech and the Indian
Crystallographic Association (ICA). It served as an excellent
platform for crystallographers nationwide to meet and discuss
their latestresearch findings.
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SPECIAL SCIENTIFIC LECTURES AND FOUNDATION

DAY LECTURES

01.01.2021-31.12.2023

Date
25.01.2021

16.03.2022

2106222

06.07.2022

07.07.2022

2807.2022

29.07.2022

15.09.2022

29.09.2022
29.09.2022

31.10.2022

08.12.2022

Name of Speaker
Dr. Manu Prakash

Dr. Poonam Thakur

Prof. Jeffrey Withey

Dr. Privadarshan Kinatukara

Dr. Ankisha Vijay

D, Manish Grover

Dr. Meetali Singh

Dr. Satya Prakash

Dr. Pratik Jagtap

Dr. Amit Dutt

Sh. Bhupesh Upadhyay
Ms. Radha Pathak

Sh. S, Bramha

Sh. Ashok Sharma

Dr. Mac Santolini
Dr. Liubov Tuplkina

Dr. Sandeep Kumar Dhanda

Dr. Ravikanth Nanduri
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Affiliation

Professor of Bioengineering,
Stanford University, California

IISER, Thiruvananthapuram

School of Medicine, Wayne State
University, Detroit, Michigan
Postdoctoral Research Associate,
CSIR-CCMB, Hyderabad

Postdoctoral Research Associate,
Indian Institute of Technalogy

Bombay
Imperial College Londan, UK

Pastdoc, |nstitute Pasteur, Paris

Research fellow synthetic biology,
Imperial college, London

Research Assistant Professor,
University of Minnesota, US.A.

Principal Investigator, Sclentific
Officer G, ACTREC, Navi Mumbai

Shivalik Solid Waste Management,
Malagarh, H.P./ Zirakpur, Punjab

C.R.\. Research University of Paris
University of Paris

Bioinformatics Research Scientist
Salnt Jude Children's Research
Hospital, Memphis, TN

Visiting Fellow, Laboratory of
Metabolism, National Cancer
Institute, M.LH., US.A,

Title

Foundation Day Lecture: Fungal Science in the age
of curiosity

a-Synueclein fibrils induced disruption of
pacemaker firing in dopamine neurons is
dependent on selective K-ATP channel activation

Zebrafish models for enteric pathogens

Diversity in lipids & cellular homeostasis:
Unconventional regulation of the fiux of fatty
acids

Bioelectrochemical systems-A sustainable
approach for simultaneous waste bloremediation
and energy production

HOW SPICED UP HOSTS CHIL-OUT
PATHOGENS: Understanding immune signaling
and recognition of comycetes in Caenorhabditis
elegans

Navigating the balance between translation and
small R.NLA. bingenesis

De-novo engineering of regulatory system in Ecoll

Enabling Proteo-informatics Analysis via Galaxy-P
Platform

Genetic Alterations and Microbial Dysbiosis
Underlie Lymph Nodal Metastasis in Tongue
Cancer

Chemical & hazardous waste management with
respect to R & D institute: Safety measures and
Emergency response plan

Metwork medicine in the era of bigdata

Epidemics modeling on small networks: from S.L.5.
to 5..R. models

Translational Bioinformatics

Epigenetic Regulation of White Adipose Tissue
Plasticity and Energy Metabolism by Nucleosome
Binding HMGN proteins



09.01.2023

01.02.2023

27.02.2023

10.03.2023

14.03.2023

11.04.2023
15.05.2023

19.05.2023

06.07.2023

27.09.2023

11122023

Prof. Wolf B.

Dr. Himani Tandon

Prof. Harinder Singh

Dr. Vishal M. Gohil

Prof. P.J. Bhat

Dr. Venkat Koushik Pulla

Dr. Balaji Prakash

Prof. Krishanu Ray

Dr. Ramesh Chandra

Dr Raj Kumar Halder

Prof. Ramanarayanan
Krishramurthy

Frommer Institute of Molecular
Physiology Heinrich Heine
University, Germany

Postdoctoral Fellow, MRC-
Laboratory of Molecular Biology,
Cambridge, UK.

Professor & Director
Center for Systems Immunology
The University of Pittsburgh, U.S.A

Associate Professor, Biochemistry
& Biophysics, Texas ASM
University, U.S.A

Former -Faculty, Biosciences and

Bioengineering Dept., Indian
Institute of Technology, Bombay

Senior Product Manager, Merck.

Associate Dean, Sciences,
Ahmedabad University

Director of Mational Brain
Research Centre
(NBRC} Gurugram (HR}

Asstt. Prafessor, Anatomy and
Neuroblology Department
University of Maryland, Baltimore,
USA

CEQ and Founder of Ruhvenile
Biomedical, Mew Delhl, India

The Scripps Research |nstitute,
LISA,

Healthy Crops

Does mouse cell biology translate to human? - An
exploration through the lens of cell
reprogramming

Gene regulatory networks orchestrating immune
cell fate dynamics

Mitochondrial Copper Biology: From Yeast
Genetics to Human Disease Therapeutics

Maolecular evolution of ammaonium transporters:
What lessons did we learn?

Cultivate The Reality: 2D to 3D Cell Culture

Building universities that matter

Lipld Metabolism in the Cilia and its iImpact on the
Brain and Behaviour

Altered mitochondrial dynamics in brain reward
circultry in addiction

Biolife and its importance

The emergence versus origination of RMA and
DA (How versus Why) in the context of Origins
of Life
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CONFERENCES / WORKSHOPS / SYMPOSIUMS

Name

Neeraj Khatri

Manaoj Kumar

Chander Shekhar

Venkata Ramana Vemulurl
Neeraj Khatri

Neeraj Khatrl

Anshu Bhardwa]
Mearaj Khatrl

Amit Tuli

Neeraj Khatrl

Chander Shekhar Sharma

Amit Tull
Suresh Korpole

Chander Shekhar Sharma
Hemraj Mandarmwar

Hemra] Nandanwar
Chander Shekhar Sharma
Ramya TNC and Vinod
Chaudhari

Rashmi Kumar

Karthikeyan Subramanian

Hemra] Nandamwar

Title of Conference / Workshop/ Symposium

Virtual Workshop on Ethical Contemplation of Animal
Resources for Experimentation (WeCARE-2021)

Indo-US online workshop on the "Analysis of functions
expressed by microblomes™

Training of Trainers on loT and Embedded Systems

A webinar on 'Understanding the microbes’

Skill Development program on Care and Hushandry
Practices for Small Laboratory Animals

Workshop on Bio-methodology and Ethical Use of
Laboratory Animals

Warkshop on Era of Blg Data In Genomics 2022

KARYASHALA:HIgh end workshop Blosecurity,
Biosafety, Capacity and Capability Building: Working
with Infectious Agents (BBCCB-2023)

Autophagy India Nebwork (AIN) Meeting
"Laboratory Animal Attendant” (AGR/Q460&:; duration:
304 hours) course conditionally accredited by NSDC,

Agriculture Skill Councli of India, sponsared by GSBTM,
Gujarat

Open-labs’ activities on National Science Week 2023

EMBO Young Investigator Network Meeting

Warkshop on Identification of Microbes by MALDI-MS
and Microscopy

Shadow a scientist programme.

Advances in Bioprocess Technologles (ABT-Bio 2023)
An Industry Academia Meet

Training of Trainers on Internet of Things (oT) in
Healthcare

Second bllateral meeting of INST Maohall and CSIR-
IMTECH

Good Clinical Practice {(GCP) Workshop
50th Mational Seminar on Crystallography

Curtain Raieer for ||SF-2024
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Date (from)

20-07-2021

15-11-2021

14-03-2022

31-03-2022

02-06-2022

10-10-2022

07-11-2022

16-01-2023

19-02-2023

20-02-2023

21-02-2023

01-03-2023
24-03-2023

19-06-2023
20-06-2023

20-06-2023

23-06-2023

08-08-2023

17-10-2023
22-11-2023

15-12-2023

Date {to)

2607-2021

24-11-2021

16-03-2022

31-03-2022
08-07-2022

14-10-2022

12-11-2022

22-01-2023

19-02-2023

24-03-2023

24022023

01-03-2023
24-03-2023

23-06-2023
30-06-2023

20-06-2023

25-06-2023

08-08-2023

17-10-2023
24-11-2023

15-12-2023



STAFF CLUB ACTIVITIES: SPORTS

2023

2022

Achievemenis

Fareed Md. of CSIR -IMTECH has been nominated as the captain of CSIR National Yolleyball team for
the session 2023-25

Digvijay Singh Maruka qualified for finals in the chess tournament in SSBMT(Zonal) held at CSIR-NEIST
and played the finals at IMMT Bhubaneshwar.

Women's Table Tennis team Sana, Kajal & Indu were qualifed for finals in the SSBMT(Zonal) held at
CSIR -NEIST and played finals at CSIR-IMMT, Bhubaneshwar.

CSIR-IMTECH volleyball team stood victorious in SSBMT Zonal held at CSIR-NIEST, Jorhat and
qualified for the finals and played finals at CSIR -1 ICT, Hyderabad,

Kshitiz Walia was awarded the player of the match in one of the matches for his outstanding
performance In the final held at CSIR-ICT, Hyderabad.

Mr. Jaideep Mehta played in SSEMT Basketball tournament held at CSIR  -N|O Goa and Selected for
C5IR National Basketball team and represented the CSIR Team In Anusandhan Basketball tournament.

Ashwani Bhardwa] was awarded the player of the tournament  for his outstanding performance in the
SSBMT football tournament held at CSIR-IMMT, Bhubaneshwar.
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Student Organized Lectureson Science (SOLOS)

SOLOS is ascientific seminar series conducted monthly by the Ph.D. student community of CSIR-IMTECH. This series
isaninitiation from Dr. Sanjeev Khosla, Director, CSIR-IMTECH, and the first seminar was delivered by Dr.Gagandeep
Kangon6thOctober 2021. The fourth-year Ph.D. students of the institute organize the event with advice and support
from Dr. Beena Krishnan and Dr. TN.C Ramya. The CSIR-IMTECH SOLOS lecture series aims to bring eminent
scientists and budding researchers on a single platform. The interactive lectures focus on the latest research trends
and are envisioned to provide a chance for students to connect and interact with renowned scientists and researchers
across the globe. Each hour-long session conducted in an online mode as a webinar or in an offline mode features a
lecture by an eminent speaker followed by an interactive Q&A session, Speakersincluded

e Dr.ManjulaReddy e Prof ArunShukia = Prof KaustuvSanyal

e Ms Kiran Mazumdar-Shaw ® Dr.Sanjay Phogat e Prof.Ullas Kolthur Seetharam

o Prof KimLewis e Dr.SantoshChauhan o Dr.Kumarswamy Thangaraj

@ Dr.PrivaAbraham & Dr.SameerVelankar e Prof.JayantaHaldar
CURIO-2022

The Student's Science Club members of CSIR-IMTECH organized a five-day science festival named CURIO-2022
from 21-25 March 2022, The festival aimed to promote creativity in science by blending various art and technology
events. The five-day celebration included science art competitions to develop ingenious expressions of
understanding of different scientific concepts, science talks by budding researchers to nurture the scientific
temperament and discussions, and informative workshops from invited guest speakers to help future scientists
channel their potential in the right directions. The workshops included various topics like science careers, steps
towards a joyful and productive Ph.D. experience, science communication, and manuscript writing conducted by Dr.
Shantala Hari Dass from India Bioscience, Dr. Mohit Kumar Jolly from I1Sc Bangalore, Mr. Ratneshwar Thakur from
DBT-NIPGR, and Dr.Samrat Mukhopadhyay from IISER-Mohali, respectively. Dr. Vinay K. Nandicoori, Director, CSIR-
CCMB, delivered a special lecture to commemorate World TB Day on 24th March. The event concluded with an
exhibition of various science artentries and a prize distribution ceremony to encourage the participation of students.

WORKSHOPS AND TRAINING

2021-2023

Date Trainer/Convener Affiliation Title

2007.2021 Dr. Neera] Khatri Senior Principal Scientist, CSIR-  Virtual Workshop on Ethical Contemplation of
Imtech Animals Resources for Experimentation

(WeCARE-2021)

20-21.07.2021 Mr. Chander Shekhar Senior Scientist, Workshop on futuristic technology in
CSIR-Imtech Agriculture (online)

14.03.2022 Mr. Chander Shekhar Senior Scientist, Training of Trainers on loT and Embedded
CSIR-Imtech Systems

10.10.2022 Dr. Neeraj Khatri Senior Principal Scientist, CSIR- Workshop on Bio-methodelogy and Ethical Use
Imtech of Laberatory Animals

07.11.2022 Dr. Anshu Bhardwaj Principal Scientist, CSIR-Imtech Warkshop on Era of Big Data in Genomics 2022

2403.2023 Dr. Suresh Korpole Senior Principal Scientist, CSIR- Workshop on Identification of Microbes by
Imitech MALDI-MS and Microscopy

2208.2023 Dr. Manoj Kumar Senior Principal Scientist, CSIR- Woarkshop on Al/ML and Big Data Analytics
Imtech

23062023 Mr. Chander Shekhar Senior Scientist, Training of Trainers on Internet of Things {loT)
CSIR-Imtech inHealthcare

I vefc wftde 2021-2023 | 125






LECTURES DELIVERED & PAPER PRESENTED

Anirhan Roy Choudhury

Mano| Kumar

Mana] Kumar

Anirban Roy Choudhuary

Mano| Kemar

Pradip 5en

Mano| Kismar

Mana] Kumar

Surash Korpols

Mano] Kumar

Anlrban Roy Choudhury

Karthikeyan Subramanian

Mano] Kumar

Anirban Roy Choudhury

Pradip Sen

09-02-2021

12:02-7021

22-03-201

20-05-2021

2207-2021

at-08-2021

Oé-10-2021

17-10-2021

23-10-2021

28-10-2021

02-11-2021

13-11-2021

1511-2021

17-11-2021

27-11-2021

03-12-2021

04-12-2021

08-12-2021

Tithe

Asweet trail mix of ghyeans, proteing, microbes

and more...
plHfinercn e s doy i
tricamposita hydrogel of natural

polysaccharides for selective adsorotion and
Prediction of mIRMA using bloinformatics
pipeline

Viral Genomiles and its Applications In
Healthcare

pH-responsive adsarption and separstion of
organic dyes using salf-assambled
palysaccharide campasite hydrogel for
wastewater treatrnent

In-sifico Prediction of Repurposed Dirugs for
Viruses

Adalimumab, other moecules and R&D
capabilities

Non-traditicnal approach 1o tackie AMR In
ESKAPE pathogens.

Developmant of Public domaln resources [n the

fleld ofviral blainformetics

Name of Conference/Seminar/MWorkshop

“Empomerng Diversity in Sclanca” evert of
IJPAL Global Women's Breakfast 2021

International Online Congress on
Masnbranas and Mambrang Asslsted
Processes [JICMMAP 2021)

Sidll Development on Advanosd
Bipinformatics in Genome Analysls of
Livestock and Pets

Internaticonal YWeblnar on "Advances In
Gencmics and Gene Technology' Theme
*Microbial Genomics and Hurman Welfare

ALCS Pulblication Symposium: The Power of
Chemical Transformation

Avirtual Workshop on "Ethical
Conteraplation of Animals Resources for
Experimentation WeCARE-2021)

Technology Matchmaker on Bicsimilars
Showcase: Biosimiar molecules and RED

capahilifes

International Conference on Emerging
Trends in Combating MDR Superbugs- 2021

“Health Informatics Summit”™ from 16thto
159th Detaber 2021

In-siffem tools for soreening of neveer compounds A Hybrid CME on "COVID-19; Human

and repurposed drugs against SARS-CoV-2

Nor-tradtional approach to tackie AMR 1n
ESKAPE pathogens

Microbial Type Cultire Collection and Gana
bank, an Intemational Dopository Authority

Drug repurpeasing for managem snt of
communiity-based bacterial Infections
Viral metagenomics

Process deveslopment and scale upfar

Structural and blochemical characterization of
Rv1B828: An essantial protein In Mycobacterium

tubercufasts

Reslfenca, Innovation & Hope 19: Human
Resilience, innovation & Hope™

Lecture Serles, MIO Goa

Meating of Member States and international
Depasitary Authorities undar the Budapest
Treaty, IDA-WIPO biannual meeting (virtual
masde]

Doctora| Consartium: CUDC-2021

Indo-LS onling workshop on the "Analysis of
functions expressed by microblomes”

Micrabes In Sustalnable Devalopment

48th National Seminar an Crystallograpty

Role of Computational Immunoiogy n Designing DBT supportad Shill Vigyan Program for

vacrines

Miicrobial polysaccharides: production and
application development

TIM-3: 2 regulator of antileishmanial immuna
response
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training the faculty on “Trends In Immuno
Technigues™

Microbial Biotechnolcgy: A New Eraof
Sustainable Developmant

GCRF Network for Negiected Tropical
Diseases {onllne seminar series)

University/nstitute/ Organlzation, Clty,

Country

Online event drganizad by Phill ppine-Amarican
Acadamy of Sclence and Englneering (PAASE],
Philippines

Mahatma Gandhl Unhersity, Kottayam, Keraln,
India

College of Animal Blotechnology, Guru Angad
Dev Vietzrinary and Animal Sciences University
Ludhiana, Punjab, Ineia

Inter University Certira for Ganamies and Gene
technology (IUCGGT). Department of
Biotechnology, University of Kerala, Kerala,
india

Onfine mode, ACS Publication Symposium

FCARE, CSiR-institida of Microblal Technology,
Chandigarh, india

Durham University, UK TechExin, Venture
Center, Pune, India

Abeda Inamdar Senlor College, Pune, indls

Indraprastha Institute of Infarmation
Technalogy (IITT), Dalhl, India

Micoblology Departrment, AllMS Ralpur,
Chhattisgarh, Indla

CSIR-NID, Goa, India

Worid Intellectusl Property Organliation
WIPC), Generva

Chitakars University,Chardigarh, , India

CSIR-nstirts of Microbial Technology [CSIR-
IMTECH), Chandigarh, Inda, and Galaxy-P team,
University of Minnesata, Minneapasis, LIS

Indfan Network far Sofl Contamination
Reseanch, india

Indian Institute of Technology Roorkee,
Roorkee, indla

Department of Blochemisiry, Panfab Unhrersity,
Chandigarh, india

Department of Blotechnology, HP
University.india

Dwrham Univarsity, UIK



[Dr. Karthileeyan
Subramanian

Manao] Kumar

PradipSen

Maro] Kumar

Ravi Mishra

Anirban Rey Chowdhury

IManof Kumar

Hemra] Mandamaor

Saresh Korpole

Rl Mishra

K.P5. Sengar

PradipSen

Karthikeyan Subramanian

Hemra] Nandanwar

Mithya Vadaledath

Anfrban Roy Choudhury

At Tull

Mann] Kumar

Hermra] Nandamwar

Ravi Mishra

08-01-2022

12-01-2022

04-02-2022

09-03-3032

08-06-2022

21-04-2022

27-09-2022

11-10-2022

22-30-2007

08-11-2022

11.11.2022

29-11-2022

17-12-2022

11-01-2023

A8-01-2023

20-[1-2023

Discovery to Developmant: An antiblotlc against Invited Seminar

Gram negathve bacterial infections

Protein Structure Solution and Refinement

Computational Antiviral Drug Discavery and
Drug Repurposing

Rusmx proteins promate antileshmanisl
Immiumnitty

Role of Artfficial Intelligence and maching
learning in anthviral drug discovery

Abvances in Bloproeess for Purification of
Bloact!ve Protein from Inciusban Body

Protein to Structure

VIBCON2 Mational Conference on
*Transforming Livestock Economy through
Innavaiians in Immunology and

Biotechnology™ and ¥XV1 Annual Corventlon

of Indian Sockety of Veterinary Immunclogy
and Biotechnology (ISVIB)

GCRF NTD Metwork Closing meeting and
ECR conferance 202 (india Hub mesting)

the Faculty Development Programme on
"Challenges Tn Tackling Human Dissases: A

Movel Approaches™

Hands-on tralning workshop organired by
Centre of Excellence In Blopharmaceutical
Technology (CoE-CBT), IIT Dedhl

Polysaccharide-based smart tydrogel for in vitre Insights into the Key Trends in Biomaterial

delvery of oo-encErsulated bloactve
enmpaunds

In-sMco Prediction of Repurposed Drugs for
Viruses

Patri Plate to Disoovery: A case study for New
Antihiotic

MTCC, a Miorobizl Resource Cemtre: Rala in
conservation and distribution of microbial
diversity

Roverss Vaccinology Approach for Developing
Vaccine aguinst AMR bacterla! pathogens

An assessment of sockal media usape patterns
among Librarians of CSIR and DST- Institste's
Librarbes: A Prefiminany Study

T =3 & new immunoregu lator of
amtileishmanial Immune response

A Journey from Phosphatase to Mutase: In
search of 2n essential enzyme involved in
Ribeftavin Blosynthesls pathway of
Mycobacterium tubemidozis

Approaches for Screening and Characterization
of Preclinfcal Drus Candidates [ Tridecaptin M
Discovery and Predinical studies)

Amtitiofilm and quorum quenching compounds
from microbes/ medicina! plarts agsingt
muitidrug reslstant pathogens

Polysaccharide-basad seif-assembled smart
Iycinoge! for invitrg delivery of co-encepsulated
probiotics and folic add

Investigating novel Tadn-Anthtoxin Systams, the
mobecular breaks, in Mycobacterium
tuberculosis

Regulation of Retrograde Transport of
Lysasomes

Antiviral Drug Dissovery: Computstional to
Experimental

Dilscorary and Predinical studles of Aniibiothc
against Gram negative bacterial infections

Mammalian Cell Line and bioprocess
Engineering for expression of complex proteins

Resegnch

A'Workshop on "Bio-methodology and
Ethical Use of Laboratory Animals*®

Irrvited Seminar

Asian Netwaork of Research Resource

Centers [ANRRC 2022}, Organized by JOM-
RIKEM, lapan

International Sympasiumon Recent Trands
and Future Oppertunities In Pharmaceuticals
(PHARMACON-2022)

1éth International Conference an
Webometric, Informetrics, and
Scientometrics (W.I.5) and 215t
COLLNET 2022 Maating

&%th Anmsl Conference of indian
Immunolegical Society (IMMUNOCORK-
2023

4%th Mational Seminar an Crystallography

A hands-on Tralning Program sponsored by
DST STUTI

Lité de Médecine, Brest

Bth International Bloprocessing Indfs
Confenence

International Conference on Recent
Advancaments n TB and HIV Research

Min! symposium: Latest In Autophegy and
Lysosome Blology

*High-End Workshop: Blossourity, Biossfety,

Biosimilar international workshop organized
by ICT Mumbal, 2-3 feb,, 2023, Goa

STATUS REPORT 2021-2023 | 128 SN

Modern Collegn of Arts, Sclence and Commarnce,
Pune, [ndla

Tata Memarinl Canter, ACTREC, Navi Mumbal,
India

Gueru Angad Dey Veterinary end Animal
Sciences University Ludhiana, Punjab, india

Durham University, UK

Department of Biotachnology, CCT and
Chandigarh College of Pharmacy (CCP), CGC-
Landran, Mohall, Punjab, India

1IT-Dekhi, India

DET-Institute of Life Sciences, Bhubanesvwar,
Odisha, India

HCARE, CSIR-institute of Microblal Technology,
Chandigerh, India

Canber for Biobechnology, School of
Pharmaceuticsl Sciences Sllesha '0r Anusandhan,
Bhubaneswar, Odisha

Japan Collection of Microarganisms [JOM)
RIKEN BRC Microbe Division. Japan

MIPER, Mohali, Punjab, India

Chulalongiom University,
Bangkok, Thalland.

PGIMER, ChandigarhIndia

University of Jammu, Jammm, India

Faculté de Médecine, 22 avenue Camille
Dasmoulins, 29238 Brest, Francy

E5| R-Mational Chemical Labor etory, Pune, Indla

Jointly organteed by Ohlo State Unlversity's
Global Gateway (india) and the Foundation for
MNeglected Diseate Research (FNDR), Bengeluny,
Ingla

C5IR-Instifute of Genomics snd Integrative
Blology, Delhd, Indls

FOARE, CSIR-institwte of Micnobial Technology,
Chandigarh, Indla

Unhersity Department of Pharmacsutical
Selences, Rosherasant Tukads)l Maharaj
Wniversity, India

|CT-tumbai at Goalndia



Suresh Karpale

Rawl Mishra

Anirban Rey Choudhury

Suresh Korpole

E_Senthil Prasad

Heimra] Nandamwar

Hermra] Mandanwar

Pawan Gupta

Rajeey K. Tyzg

Ravi Mishra

Rashmi Humar

Rajeey K. Tyagi

WVenkata Ramana Vemuluri

Suresh Korpole

Manl Shankar
Bhattacharyya

Mani Shankar
Bhattacharyya

Manl Shankar

Bhattacharyya

Feavi Mishra

Manoj Kumar

Amit Tuli

Rashmi Kumer

Pradip Sen

03402-2023  Advances in Tadding Antimicroblal Reslstance  23rd Indian Veterinary Congress, 30th
and Ensuring Food Satety under Ore Health Annual Conferance of LAWAVR & National

27-03-2023

28-03-2023

2406-2023

28-04-2023

12-08-2023

20-05-2023

05-10-2023

05-10-2023

05-10-2023

05-10-2023

10-10-2023

08-11-2023

13-11-2023

21-11-2023

21-11-2023

21-11-2023

23-11-2023

02-12-2023

05-12-2023

08-12-2023

20-12-2023

Perspectiva, Invited to discuss on usage of
microbial strains by Industry and benefit sharing
related lssues.

The MNext Genetation Vatcine development
technologles

Polysaccharide-based self-assembled smart
Iydrogel for in vitro delivery of co-encapsulated
probiotics and follc ackd

Urnseen treasury for human welfare:
Antimicrobial paptides from probiotics for
blotechnological applications

for therapeutic applications

AMR, a Siow Pandemic! Efforts to Tackle the
Problem of AMR

Diiscovery and preclinical studies of antibiotic
agalnst Gram negative bacterial infections

Muclear Receptor in Modulztion of Infectien
and Mon communicable disease

Autophagy circumvents anti-P. falciparum
defense under oleurapein pressure

Immunalogical Characterization of SARS-Co-2
Prefusion-stabilized Spike protein based antigen

Aging mediated gut microblota dyshiasls
Influences the function of dendritic cells

Ce-delivery of drug nanoparticlas presents an
effective treatment for rheumatoid arthritis

[Exploration of photo-responsive microbial

jplgrnents for antimicroblal photodynamic
therapy (aPDT)

Presenting & sweet tag for protein Sen/Thr-0-
slalylation

Updating MTCC culiure collection and
discussion on Deposit of biological materials:
technalogy trends and mmerging practions n
DS,

Straln englneering strategles for enhanced
production of sclareol in yeast

Sopharolipid and [t napthyl derivathe IMT-C3
maediated inhibition of polarized hyphae
elongation in Candida albvcans: Exploring the
mechanism of action.

Talloring novel derbvatives of sopherolipid,

eploring the antifungal activity and its
mechanism against Condidoalbicans.

Design and Development of NextGeneration
Spike protein based vaccing against SARS-Cav-2

Application of Artificial Inteliigence in Drug
Repurposing for Emerging and Reemerging
Wiruses

SARS-CoV-2 virulence factor ORF3a blocks
Iysasome function by modu|ating TBC1D5-
dependent Rab7 GTPase cycle

Intra-tumoral microbiots and
Immunormoduation inorl squamous cefl
carcinoma

The rofe of TIM-3receptor in immunoregulation
during Lelshmants doncvardinfecthon
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Symiposium

College of Veterinary Science & A H. Anand,
Gularat, india

13th Vaccines World Summit 2023 and 2and  IMAPAC, Online moda

Biologics Festival India 2023
ALCS Spring 2023

Blatechnological Interventions in Animal
Production and Therapeutics (BIAPT-2023)

ABT-Bip 2023 : Matlonal workshop on
Advances in Bioprocess Technologhes

ABT-Alo 2023 : Matlonal workshop on
Advances in Bloprocess Technologies

NIPER Student Research Symposium (NSRS
2023)

Reglonal Young Imvestigator Meeting 2023
Srinagar

Immumocon 50

Immunocon 50

Imimusnocon 50

Karyashals workshop 2023

Applied Micrabiology and Bereficial
Microbes

12th Conference of the Asian community of
Ghycosclence and Glycotechnology

Meeting of member states and IDAs undar
the Budapest Treaty, WIPD, Geneva,
Switzerkand

Yeast India 2023

‘Yeast India 2023

Yeast India 2023

Biopharma Summit - 23-24 Nov, 2023
VIROCON = 202 3: Advancaments inGlobal
Virus Research Towards One Health

Cel| Bio 2023

Symiposium on Microbiome and disease

Indig-international Science Fornum (Seminar
serles)

ACE, Virtual mode

Sher-e-Kashmir University of Agrlcultural
Sciences and Technology, Srinagar, Kashmir,
India

CSIR=Institute of Microblal Technology,India

CSIR-Institute of Microblal Technology,india

MNIFER, Mohall, Punfab, Indta

University of Kashmir, Srinagar, India
Indian Immunology Society, AllMS, New Delhi,
India
Indian Immunology Society, AlIMS, New Defhi,
India
Indian |mmunology Society, ATIMS, New Dethi,
India

Panjab Unkversity. Chandigarh, India

CRG Conferecnes, Londan, LI

School of Life Sclences, Linhversity of
Hyderabad, Hyderabad, India

World Intellectual Property Organization
W PO), Geneva, Switzeriand

Inedimn Institute of Sclence Education and
Research, Mohall, india

Indian Institute of Science Education and
Research, Mohall, indla

Indian Institute ol Sclence Education and
Research, Mohall, India

IIT-Bombay, India

ICAR-National Research Centre fior Banana,
Tiruchirappalll Tamil Madu, india

American Society for Cell Biology, Bastan, USA

Department of Experimental Medicine &
Biotechnology. PGIMER, Chandigarh.India

FPanjab University, Chandigarh, India



OFFICIAL VISITS ABROAD

Nithya Vadakedath

K.P.5. Sengar
Venkata Ramana Vemuluri

Suresh Korpole

Rajeev K. Tyagi

Amit Tuli

Date (from)

12-10-2022

09-11-2022
07-10-2023

13-11-2023

16-11-2023

02-12-2023

Date (to)

12-12-2022

13-11-2022

12-10-2023

15-11-2023

23-11-2023

06-12-2023

Venue, City, Country

Faculté de Médecine, 22 avenue Camille Desmoulins, 29238 Brest,
France

Chulalongkorn University, Thailand
Hyatt Place London Heathrow Airport, London, UK

World Intellectual Property Organization (WIPO headquarters),
Geneva, Switzerland

Institute Pasteur De Lille, Lille, France

American Society for Cell Biology, Boston, USA
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