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the drug class of antibiotic-resistant genes from
metagenomic fragments. Trained on the CARD, with 5138 sequences across 134 drug classes, the model focused on 23 dominant classes.
It achieved an average precision of 0.8389 + 0.0747 and recall of 0.8197 + 0.0782. real-time data transmission and remote system
monitoring, facilitating efficient management practices. For multidrug-resistant classes, precision and recall were higher (0.8817 + 0.0540
and 0.8620 * 0.0493) compared to single drug-resistant categories (0.7923 + 0.0669 and 0.7737 + 0.0794). Five key drug classes, including
“carbapenem;cephalosporin;penam” and “fluoroquinolone,” were identified, showing class-specific patterns aligned with functional
domains of resistance genes, crucial for rapid identification.
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Exploring the resistome and virulome in major sequence types of
Acinetobacter baumannii genomes: Correlations with genome
divergence and sequence types

This research investigates the association between antimicrobial resistance genes, virulence factor genes, and Sequence Types (STs)
in Acinetobacter baumannii from genomic information of 223 strains. The five major STs were identified from core phylogeny analysis
as associated with geographic origin, with substantial differences in resistance genes and virulence factors. The results offer insights
into the evolution of the pathogen and contribute to effective infection control measures.

Dopamine Toxicity Induces ROS-Dependent Death of Murine Neuroblastoma
Cells: Impact on the Interactions of Cofilin With UCHL1 and MMP9

This research examines the effects of increased dopamine on protein interactions and stability of neuronal cytoskeleton in Parkinson's
disease. Exposure to increased levels of dopamine resulted in ROS-dependent apoptosis, changed gene expression, enhanced MMP9
activity, and actin cytoskeleton degradation. All these findings indicate dopamine-induced protein interaction changes, providing
potential targets for PD therapy.
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carbonyl/carboxyl groups form these H-bonds, causing conformational restriction, reduced solvation, and larger HOMO-LUMO energy
gaps compared to conventional SBFs.

These new SBFs dare S-blue emissive, bright, photo- and chemo-stable, solid-state emissive, and environment-insensitive. This versatile
dye demonstrates potential in bioimaging through fluorescent probes, organelle-staining dyes, and a fluorescence-resonance-energy-
transfer probe for hydrogen sulfide.

3D Bioprinting for artificial organ design We are currently working on developing cellulose-based injectable and printable ink for successful
bioprinting of artificial organs and organoids. Cellulose is an abundant and biocompatible material, known for its resistance to many
chemicals, making it an ideal choice for tissue engineering applications. However, its low reactivity has traditionally limited its use in this
field. To overcome this challenge, we are employing chemical modifications to adapt cellulose for various organ design. Our research
includes utilizing different cellulose derivatives such as bacterial cellulose, carboxymethyl cellulose and cellulose acetate to bioprint. By
exploring these different forms of cellulose, we aim to address the unique requirements of various tissue types. The primary objective of
our research is to expand the potential uses of cellulose in tissue engineering, harnessing its natural properties and enhancing its
functionality through future organ transplantation. We at Bioprinting lab, also use electrospinning of nanofibers for scaffold design and
applications in skin grafting, bone-tissue engineering.

Graphene enhanced and engineered materials for membrane touch switch
and other flexible electronic structures -

etal Switching Dome Graphic Overlay
This invention discloses formulations of mutually compatible sets of Overlay Adhesive
graphene, graphene-carbon, metal and dielectric inks for the # IV, Dielectric Ink
fabrication of high-performance membrane touch switches (MTS).
The compositions of these inks are optimized to achieve higher D — |ll. Graphene Ink

degree of compatibility with highly engineered polymeric substrates,
thereby offering a holistic solution for fabricating high-performance 11, Metallic Ink
MTS. These sets of materials can also be used for fabrication of

sensors, biosensors and RFIDs on flexible substrates, such as I Flexible substrate

olymers and papers.
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RESEARCH Highlights

Development of smart dust detector for optimal

generation of SPV power plant by cleaning

initiation

Enhancing solar cell and module efficiency is crucial, with

millions invested in this goal. However, field-installed modules

generate less power due to dust deposition. The lack of an

effective on-demand cleaning system worsens this issue,

impacting solar power plant performance. This paper presents

a novel specular reflectance-based technique for detecting

dust and triggering cleaning cycles as needed. Experiments

analyzed reflectance parameters on dusty surfaces, leading to

the design and fabrication of a dust sensor prototype. The

sensor's working principle and theoretical model are explained,

along with a microcontroller-based control unit for monitoring

and activating the cleaning system.

Field tests showed the sensor achieved 95% accuracy, resulting in a 9% increase in daily power generation. A scheme for a MW-level plant
cleaning system is proposed. These new SBFs are S-blue emissive, bright, photo- and chemo-stable, solid-state emissive, and
environment-insensitive. This versatile dye demonstrates potential in bioimaging through fluorescent probes, organelle-staining dyes,
and a fluorescence-resonance-energy- transfer probe for hydrogen sulfide.

Mobile Green Power Pack (MGPP): A sustainable solution
for green house gas reduction during festive seasons

Energy has played a vital role in the evolution of human society. However,
the carbon emission rate has risen significantly since the Industrial
Revolution, posing a severe threat to our planet through global warming.
To tackle this issue, a prototype of a Durga Puja Pandal that runs on
renewable solar energy, based on Mobile Green Power Pack (MGPP) is
developed. It is a portable system that includes solar modules and a
battery in a vehicle that can be transported from one place to another.
During the day, when sunlight is available the batteries get charged up
and parallelly a direct connection is there to provide the required
electricity. The portable battery system in parallel with the grid ensures
uninterrupted power supply during nighttime. The proposed model can be
used not only during events but also during natural calamities such as
cyclones in affected areas. The use of this MGPP model for at least 50% of
days of the year we can easily reduce 1.98mt of CO2 each year from a
single pack.

Advanced attachment system for real-time intra-oral visualization and

enhanced precision during dental procedures

Intra-oral operative procedures often face challenges due to limited visibility, negatively impacting outcomes. To address this, we propose
incorporating a camera into a dental hand-piece for dynamic navigation, as no such equipment currently exists in the global market. Our
project aims to develop a unique detachable accessory for dental hand-pieces, featuring a movable camera and an adjustable light
source. This accessory will enhance visualization during dental operations, particularly in hard-to-reach areas. The system will display
real-time video images on a monitor, providing comprehensive lighting of the operative field. Given the high humidity inside the mouth
due to saliva and splatter, the camera will be coated with a hydrophobic layer to ensure image clarity. Additionally, the camera will be
flexible to adjust its position, ensuring full visualization of the area being treated. Compatible with any commercially available dental
hand-piece, this accessory will undergo field trials by dental experts to validate its effectiveness.
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Achievement Highlights

« Ist International Conference on Advanced Materials and Manufacturing (ICAMM-2024) was organized by Centre for Interdisciplinary
Sciences (CIS), supported by ANRF, DSIR and American Chemical Society (ACS) during 18th - 19th December, 2024 at JISMSR-JISIASR
Campus, Santragachi, West Bengal, India.

e International Seminar on "Pesticides and Bladder Cancer” on March 06, 2025 was organized by Centre for Health Science and
Technology (CHeST) at JISMSR-JISIASR Campus. Speaker: Dr. Paramita M. Ghosh, Professor of Department of Biochemistry and Molecular
Medicine from University of California Davis, USA.

* SERB SSR-funded symposium on "Biotechnology, Bioinformatics, and Al: Essential for Research & Career Prospects in Health and
Medicine” was organized by Centre for Health Science and Technology (CHeST) on February 04, 2025 at JISMSR-JISIASR Campus.

o Three Memoranda of Understanding (MoUs) were signed (Two with national industrial partners: Espin Nanotech Pvt. Ltd. Kanpur, and
Guardian, Kolkata, and one with Gdansk University of Technology, Poland) emphasizing the importance of collaboration between
academia and industry.

Student Achievements of 2024-25

¢ Ms. Madhusree Bhattacharjee, M.Tech. student of CReSES, JISIASR secured 2nd place in poster competition of one-day seminar on
‘Roadmap for Achieving Sustainable Development Goals’ organised by MBA-Public Systems in association with CII-ITC CESD on 2nd April,
2024 at lISWBM, Kolkata.

¢ Ms. Madhusree Bhattacharjee, M.Tech. student of CReSES, JISIASR secured 2nd place in poster competition of one-day seminar on
‘Roadmap for Achieving Sustainable Development Goals’ organised by MBA-Public Systems in association with CII-ITC CESD on 2nd April,
2024 at lISWBM, Kolkata.

« Dr. Shayeri Biswas recived PhD-Gold Medal (Best Research credentials) from Centre for Interdisciplinary Sciences (CIS), JISIASR.

e Dr. Chandan Pan from Centre for Data Science (CDS) was awarded a doctorate degree this year.

« Dr. Stephy Mol Robinson from Centre for Health Science and Technology (CHeST), convocated with doctorate degree this year.

* Gouripriya DA, student of Centre for Interdisciplinary Sciences (CIS) department, received the best poster award in ICAMM- 2024 with one
year ACS membership.
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Sponsored Research Project Activities only for 2024-25

JIS Institute Of Advanced Studies and
Research (JISIASR) Kolkata, JIS University

SL.No. | Name of the Project Investigator(s) Funding Agency

1. Synthesis and evaluation of mitochondria-targeted multi-gated therapeutics Sankarprasad SERB-CRG
(theranostics) for tumor suppression in vivo: An approach to prospective | Bhuniya
preclinical benefit

2. Development of a computational pipeline to detect cross-species convergence | Sujay SERB-MATRICS
of bacterial gene inactivation via truncation mutations: considering the | Chattopadhyay
adaptive evolution of two most predominant pathogens causing urinary tract
infections, Escherichia coli and Klebsiella pneumoniae, as a model system

3. Clonotyping of Shigella spp. = a novel machine learning based approach to | Sujay Chattopadhyay | WBDSTBT
combat shigellosis Kausik Basak

Swalpa Kumar Roy

4. Attachment facility for intraoral visualization of real-time image during dental | Sugato Ghosh WBDSTBT
procedures

5. Developments in Indian Disease Database: Updation, Analysis, and inclusion of | Sandip Paul DBT
Complex Diseases

6. Flavonoid-Conjugated Silver Nanoparticles: A Significant Platform for Amending | Pooja Ghosh WBDSTBT
the Treatment of Systemic Amyloidosis

7. Studies of homoeopathic medicines as nano-formulation in application to | Sankarprasad Bhuniya | CCRH
colon cancer therapy and insights into cancer cell death

8. GadgetsGhatao: Developing Neurosignal Biomarkers to Combat Kasturi Barik ANRF
Screen Addiction Disorder

9. Investigation of chromatin modifications induced by homoeopathickmedicines | Farhat Afrin CCRH
in patients with type 2 diabetes mellitus - an exploratory study

10. Physico-chemical investigation of natural resource derived homeopathic | Prosenjit Saha CCRH
medicines and its theraputic effects

1. Monitoring shelf-life of homoeopathic mother tinctures through analysis of | Subhankar Singha CCRH
active principles and bioactivity: exploring the influences of aging, temperature,
storage duration, and container material

12. Fluorescence-based optical analysis of homoeopathic medicines in dilutions: | Barun Das CCRH
Investigating (nano) particle nature and bioactivity

13. Exploring the efficacies of homoepathic drugs in ameliorating the treatment of | Pooja Ghosh CCRH
diabetes: In-vitro and in-vivo investigation

14. Al-enabled deep neural predictive model for assisted decision-making in | Chirantana Mallick CCRH
homoeopathic medication

15. Using unsupervised learning to detect the patterns of symptoms of common | Saptarshi Das CCRH
homoeopathic remedies

16. Exploring bowel nosodes from preparation to therapeutic applications. Kamakshi Sureka CCRH

RESEARCH Supports (Extra-mural)

Since its inception in August 2019, JISIASR Kolkata has bagged 32 research projects worth of

approximately INR 9.56 Crores from various funding agencies.
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LIST OF COURSES for AY 2025-26

Centre for Data Science (CDS):

1. 2-Year MTech in Computer Science and Engineering (with specialization in Data Science) — For Regular Candidates
and Working Professionals

2. 2-Year MSc in Computer Science

3. PhD (Areas: Al and machine learning / Medical image processing / Business analytics / Cybersecurity / Natural language processing /
Blockchain / 10T / Satellite image processing / Cryospheric science)

Centre for Health Science and Technology (CHeST):

1. 2-year MSc in Medical Biotechnology and Bioinformatics
2. 2-year MSc in Medical Microbiology

3. PhD (Areas: Evolution of virulence and antibiotic resistance / Host-pathogen interactions / Human microbiome in health and disease /
Machine learning in healthcare / Medical microbiology / Medical image analysis / Molecular modelling and drug design / NGS data
mining and methodology development)

Centre for Interdisciplinary Sciences (CIS):

1. 2-year MSc in Paint and Coating Technology

2. MS (by Research) in Paint and Coating Technology
3. 2-year MSc in Nanobiotechnology

4. 2-year MSc in Polymer Science and Technology

5. PhD (Areas: Materials and 3D printing / Paint and coating technology | Sensor technology | Advanced material research [
Immuno-Epigenetics / Nanomedicine / Nanomaterials and protein aggregation and allied domains)

Centre for Renewable & Sustainable Energy Studies (CReSES):

1. 2-year MTech in Renewable Energy and Electric Vehicle Technology - For Regular Candidates and Working Professionals
2. 2-year MSc in Renewable Energy

3. PhD (Areas: Renewable energy and applications / Smart and self-cleaning technology / Radiative cooling technology / Electric vehicle
and battery | Smart sensor system and instrumentation | Biomedical instrumentation / Electronics design and instrumentation / PV
system reliability / Prosthetics & orthotics)

JIS INSTITUTE OF ADVANCED STUDIES
AND RESEARCH (JISIASR) KOLKATA
JIS UNIVERSITY

JIS School of Medical Science and Research Campus
51, South Nayabaz, GIP Colony, Santragachi
Howrah 711112, West Bengal, India




