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ABSTRACT 

The International Conference on Innovations in Biotechnology and Life Sciences 

(ICIBLS), 2020 was hosted by Delhi Technological University (formerly known as Delhi 

College of Engineering) virtually between 18th Dec - 20th Dec 2020. The three-day 

virtual conference witnessed a total of 1200 participants across different parts of the 

globe. The conference also provided a platform to 20 participants to present their 

innovative research work covering broad topics like Bioinformatics, Cancer Biology, 

Cell Biology, Disease Detection, Environmental Biotechnology, Food Technology, 

Immunology, Microbiology, Nanotechnology, Neuroscience, and Plant Biotechnology. 

In addition to this,13 national and international speakers and an industry-academia 

panel discussion enriched the conference with their knowledge and insights of the 

field. Thus, the conference provided a conducive environment that enabled 

accomplished scientists and research scholars to share their experiences and 

scientific knowledge related to novel and fundamental advances in the field of 

Biotechnology and Life Sciences. The present book is a compilation of the abstracts 

submitted to the conference on recent advances in the field of biotechnology and life 

sciences. The innovative ideas and studies of students and researchers from all over 

the globe are being compiled for upliftment and flourishing of science and research. 
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About the Institute 
 

Delhi Technological University (DTU), previously called Delhi College of 

Engineering (DCE), is one of the country’s most well-reputed higher education 

institutions. Founded in 1941, the public institution is situated in Rohini, Delhi, and 

is counted amongst the oldest engineering colleges in India. It consists of two 

schools and 12 departments that offer various postgraduate (MTech), undergraduate 

(BTech), and doctoral (Ph.D.) programs in disciplines like technology, engineering, 

science, and management. Also, the university has recently established a campus in 

East Delhi to provide high-quality education and research opportunities in the field 

of management. 

 

About the Department 
 

The Department of Biotechnology, founded in 2004, is committed towards providing 

academic training and conducting research in the interdisciplinary areas of 

biotechnology with particular emphasis on extending the knowledge generated from 

basic studies towards the development of innovative technologies. The department 

offers various UG/PG programs which encompass various basic and applied aspects 

of modern biotechnology. 

 

About the Conference 
 

International Conference on Innovations in Biotechnology and Life Sciences 2020 

hosted by the Department of Biotechnology (Delhi Technological University) aims 

to provide a conducive environment that will enable accomplished scientists to share 

their experiences and research accomplishments related to novel and fundamental 

advances in the field of Biotechnology and Life Sciences. In these restricted times, 

the conference will also serve to foster communication and opportunities to those 

working in many interdisciplinary scientific domains with common interests to 

converge on a virtual forum. Being a virtual conference, it will also allow vivid 

scientific ideas to flourish without any demographic restraints. 
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ICIBLS 2020 
Organized by Department of Biotechnology, DTU 

 

Scientific Schedule 

Day 1 - Friday, 18th December 2020 

Inauguration Ceremony (11:00 am to 12:00 noon) 

YouTube Link: https://youtu.be/JSm77rb_128 

11:00 am to 11:02 am Virtual National Anthem 

11:02 am to 11:10 am Welcome Address by Dr. Asmita Das, Convenor, ICIBLS 2020 

11:10 am to 11:30 am 
Address by Guest of Honor, Prof. Rakesh Bhatnagar, Hon’ble VC, 

BHU 

11:30 am to 11:50 am Address by Chief Patron, Prof. Yogesh Singh, Hon’ble VC, DTU 

11:50 am to 11:55 am Vote of Thanks by Dr. Asmita Das, Convenor 

12:00 pm to 12:15 pm Break 

12:15 pm to 12:55 pm 

Keynote Address 

Dr. Mithilesh Mishra, TIFR Mumbai 

YouTube Link: https://youtu.be/3bSXJFaMQ1c 

01:00 pm to 01:20 pm 

Invited Lecture 

Dr. Deenan Santhiya, Asst. Professor (Applied Chemistry), DTU 

YouTube Link: https://youtu.be/A1m0pd7Rmjk 

01:30 pm to 02:00 pm Lunch Break 

02:00 pm to 03:10 pm 
Student Oral Presentations (Young Promising Researcher Award) 

YouTube Link: https://youtu.be/swKL1nTzpuQ 

03:20 pm to 04:00 pm 

Invited Lecture 

Dr. Tuhina Gupta, Asst. Research Scientist, University of Georgia 

YouTube Link: https://youtu.be/hRK1XZJvb_Y 

Day 2 - Saturday, 19th December 2020 

09:30 am to 09:50 am 

Invited Lecture 

Dr. Monideepa Roy, VP (Corporate Development & Operations), 

Akamara Therapeutics, Inc. 

https://youtu.be/JSm77rb_128
https://youtu.be/3bSXJFaMQ1c
https://youtu.be/A1m0pd7Rmjk
https://youtu.be/swKL1nTzpuQ
https://youtu.be/hRK1XZJvb_Y
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YouTube Link: https://youtu.be/YYUdSU4C9ww 

10:00 am to 10:40 am 

Keynote Address 

Dr. Suchandrima Banerjee, Global MR Neurology Manager 

GE Healthcare 

YouTube Link: https://youtu.be/0DcEyRN17w8 

10:50 am to 11:00 am Break 

11:00 am to 11:40 am 

Invited Lecture 

Prof. Varsha Gupta, CSMU Kanpur 

YouTube Link: https://youtu.be/q_RWdMUlFgk 

11:50 am to 12:30 pm 

Invited Lecture 

Dr. Niti Puri, Asst. Professor, JNU, Delhi 

YouTube Link: https://youtu.be/MD84L1CYMJk 

12:40 pm to 01:00 pm 

Invited Lecture 

Dr. Rajesh Mishra, Assoc. Professor, JNU Delhi 

YouTube Link: https://youtu.be/LyQVW_kaZUk 

01:10 pm to 02:00 pm Lunch 

02:00 pm to 04:00 pm 
Student Oral Presentations (Young Promising Researcher Award) 

YouTube Link: https://youtu.be/VSGNaThs8fk 

Day 3 - Sunday, 20th December 2020 

10:00 am to 10:40 am 

Keynote Address 

Dr. Kajal Biswas, Center for Cancer Research, NIH, USA 

YouTube Link: https://youtu.be/2LSQNtjCAAk 

10:50 am to 11:05 am 

Invited Lecture 

Dr. Manjistha Sengupta, Clinical Trials Specialist, NIH, USA 

YouTube Link: https://youtu.be/d38jUT0U2D0 

11:15 am to 11:55 am 

Invited Lecture 

Dr. Sushil Kumar Jha, Assoc. Professor, JNU, Delhi 

YouTube Link: https://youtu.be/-KMBvkQNabc 

12:05 pm to 12:15 pm Break 

12:15 pm to 12:55 pm 
Invited Lecture 

Dr. Tulika Prasad, Asst. Professor, JNU, Delhi 

https://youtu.be/YYUdSU4C9ww
https://youtu.be/0DcEyRN17w8
https://youtu.be/q_RWdMUlFgk
https://youtu.be/MD84L1CYMJk
https://youtu.be/LyQVW_kaZUk
https://youtu.be/VSGNaThs8fk
https://youtu.be/2LSQNtjCAAk
https://youtu.be/d38jUT0U2D0
https://youtu.be/-KMBvkQNabc
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YouTube Link: https://youtu.be/-KMBvkQNabc 

01:05 pm to 01:25 pm 

Invited Lecture 

Dr. Umesh Kumar, DST TARE Fellow, CSIR-IGIB 

YouTube Link: https://youtu.be/lLD4g2l9kts 

01:30 pm to 03:00 pm Lunch Break 

03:00 pm to 05:00 pm 

Address by Industry personnel and Panel Discussion  

(Academia-Industry Interaction) 

YouTube Link: https://youtu.be/UqUvDo2ieIs 

Mr. Pramod Kumar Rajput, Senior VP, Cadilla Pharmaceuticals 

Dr. Rashmi Hegde, VP (Medical Affairs), Cipla 

Mr. Rupinder Singh, CEO, BioHouse Solutions 

Dr. Shailesh Deshpande, General Manager (Discovery Biology), 

Torrent Pharmaceuticals Ltd 

05:00 pm to 05:30 pm 

Closing Ceremony & felicitations by Head, Dept. of Biotechnology, 

DTU 

YouTube Link: https://youtu.be/Emb_PMNsQHs 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://youtu.be/-KMBvkQNabc
https://youtu.be/lLD4g2l9kts
https://youtu.be/UqUvDo2ieIs
https://youtu.be/Emb_PMNsQHs
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Oral Presentations 

Abstract 

ID 

Presenation 

ID 

Title 

AB-156 OP-01 Response surface statistical optimization of biohydrogen production from crude 

glycerol 

AB-169 OP-02 Synthesis and characterization of bioactive glass nano-assembly using soft template 

based bioinspired method. 

AB-064 OP-03 Effect of Cyproheptadine (CPH) in Eliciting an Immune Response in Bladder 

Cancer 

AB-027 OP-04 Biocompatible fluorescent carbon dots for in vitro bioimaging 

AB-045 OP-05 Chrysin Inhibits Propagation of HeLa Cells by Attenuating Cell Survival and 

Inducing Apoptotic Pathways 

AB-126 OP-06 MYB transcription factor genes in Capsicum spp: Identification, conservation and 

diversification with other Solanaceae genomes and expression profiling 

AB-133 OP-07 Neferine Reverses the Epithelial Mesenchymal Transition Mediated by TGF-β 

Signaling in Cisplatin Resistant Colorectal Cancer Cells. 

AB-260 OP-08 Delivery of monoclonal antibody using 3D printed hollow microneedle 

AB-011 OP-09 Alleviation of Salinity Stress by Piriformospora indica and Plant Growth-Promoting 

Bacteria in HD-2967 Wheat Cultivar 

AB-046 OP-10 Cloning, Heterologous Expression and In-silico Characterization of β-glucosidase 

(MtBgl3c) of Myceliophthora thermophila for its applicability in bioethanol 

production from lignocellulosic biomass 

AB-098 OP-11 Immunohistochemical analysis of Telomerase reverse transcriptase (TERT) in 

conjunctival melanoma using Tricholoroisocyanuric (TCCA) acid solution as a 

bleaching agent 

AB-203 OP-12 Nano Zerovalent Iron and Chitosan Decorated Mesoporous Wood Based Filter for 

Water Treatment 

AB-245 OP-13 Regulation of inflammatory mediator release by mast cells during allergic response 

by dynamic phosphorylation of t-SNARE SNAP-23. subtopic-cell and molecular 

biology 

AB-061 OP-14 Driving TNBC into a Selective Slumber: An Innocuous Approach to Cancer 

Intervention 

AB-117 OP-15 Metformin and Epigallocatechin Gallate enhance the Anti-Glioma efficacy of 

Temozolomide by attenuating PI3K/AKT/mTOR pathway 

AB-068 OP-16 Enabling superior stability of COVID-19 mRNA Vaccines using Artificial 

Intelligence 

AB-155 OP-18 Reduced cystathione β-synthase activity in CS-treated hepatocytes is a potential 

cause of foam cell formation 

AB-273 OP-19 Carbon nanomaterial-based conductive ink for flexible paper-based biosensors 

AB-042 OP-20 Challenges in Diagnosing infections by MPT64 negative Mycobacterium bovis 

Bacillus Calmette – Guerin (BCG) strain 

AB-058 OP-21 Development of lysine and tryptophan rich white maize hybrids through molecular 

breeding 
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Delegate Abstracts 

ABSTRACT 

ID 

TITLE 

AB-001 A case study of Crop Wild Relative of Bhanwad Panchayat of District Mandi Himachal 

Pradesh, their indigenous uses, diversity, nativity and potential in crop improvement programme 

AB-002 A comparative study of dilute acid and alkali pre-treatment for stubble waste to renewable 

chemicals production 

AB-003 A review on antibiotics as an emerging water pollutant and their remediation using 

photocatalysts 

AB-004 A study on DNA profiling and its applications 

AB-005 A.L.B.I., a python based Analyser for Large BLAST Inputs 

AB-006 Adsorptive removal of Tetracycline by calcium alginate encapsulated TiO2/chitosan 

nanocomposite 

AB-007 Advancement in drug delivery to treat respiratory disorders using nanoemulsions 

AB-008 Advances in CAR T therapy in cancer immunoediting 

AB-009 Akkermansia muciniphila for treatment of cystic fibrosis 

AB-010 Algal Consortia for Degradation of Pharmaceutical Compounds from Water 

AB-011 Alleviation of Salinity Stress by Piriformospora indica and Plant Growth-Promoting Bacteria in 

HD-2967 Wheat Cultivar 

AB-012 Altered hemodynamic shear stress causes vascular remodeling in Cerebral Arteriovenous 

Malformation 

AB-013 Amelioration of tumor recognition property of the immune system by natural epigenetic 

modulators 

AB-014 An Improved Biosensing Platform for Fast Electrochemical Detection of Steroid Hormone 

AB-015 An Insilico Investigation of the Phyto-compounds from Kabasura Kudineer Formulation 

Against Potential SARS-CoV2 Targets- A Molecular Docking Approach 

AB-016 An outlook of recent patented technologies of plant based metal nanoparticle synthesis 

AB-017 Antiepileptic Activity of Sarcosine in Zebrafish Larvae 

AB-018 Application of stem cell therapy for cardiovascular repair 

AB-019 Applications of scaffold free 3D bioprinting in cardiovascular medicine 

AB-020 Aptamer based electrochemical biosensor for stress hormone detection 

AB-021 Arrhythmic Circadian Clock in Breast Cancer Biology 

AB-022 Assessment of in vitro biological activities of Cassia auriculata aerial plant parts 

AB-023 Bacopa monnieri Extract Protects against Nociception in different model of Adult Zebrafish 

(Danio rerio) 

AB-024 Bacterial Cellulose: An Excellent Biomaterial 

AB-025 Bioanalytical Method development and validation for Guanfacine estimation in biological 

samples by LC-MS/MS and its application for bio-equivalence study 

AB-026 CRISPR/Cas9 Genome Editing on Human Hematopoietic Stem Cell 

AB-027 Biocompatible fluorescent carbon dots for in vitro bioimaging 

AB-028 Biofuel as an alternative fuel: A review 

AB-029 Biohydrogen production from Clostridium using crude glycerol as a substrate 

AB-030 Bioplastics- revolutionary invention to restore the environment 
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AB-031 Bioprospecting of Stagnant Water Algae 

AB-032 Bioremediation 

AB-033 Biostimulatory effects of Boar seminal gel and saliva for Artificial Insemination programme in 

Swine 

AB-034 Biotechnology of Halotolerant Green Alga Dunaliella: Challenges and Prospects 

AB-038 Camptothecin from novel endophytic fungal strain Phyllosticta elongate (MH458897): process 

optimization and its anticancer activity studies. 

AB-039 Cancer chemotherapeutics: Blurring the line between cancer and rheumatoid arthritis? 

AB-040 Cancer Stem Cells - “A potential drug target” 

AB-041 Carbon Nanotubes: Biosensors for Detection of Genetic Information and Diseases 

AB-042 Challenges in Diagnosing infections by MPT64 negative Mycobacterium bovis Bacillus 

Calmette – Guerin (BCG) strain 

AB-043 Characterization and expression profiling of Pig MSY genes for boar fertility 

AB-044 Characterization of Pathogenic Bacteria Isolated from Indian Currency Notes and 

Determination of Antibiotic Resistance Profile 

AB-045 Chrysin Inhibits Propagation of HeLa Cells by Attenuating Cell Survival and Inducing 

Apoptotic Pathways 

AB-046 Cloning, Heterologous Expression and In-silico Characterization of β-glucosidase (MtBgl3c) of 

Myceliophthora thermophila for its applicability in bioethanol production from lignocellulosic 

biomass 

AB-047 Colorectal Cancer and Streptococcus Gallolyticus Subsp. Gallolyticus 

AB-048 Comparative metagenomic analysis of rhizospheric microflora associated with congeneric 

diploid and polyploid species occurring in a landslide affected area in Nanda Devi Biosphere 

Reserve 

AB-049 Complications in Cardiovascular Disease arising due to decline in the level of Testosterone and 

it’s Treatment. 

AB-050 Computational identification of potential therapeutic compounds among essential oils of 

medicinal and aromatic plants to neutralize major protein targets of SARS-CoV-2 

AB-051 Crocin Supplementation Rehabilitates Redox balance, Cholinergic and Mitochondrial Function 

in Aged Rat Brain. 

AB-052 Culture type dependent variation in the sensitivity of Escherichia coli to inflorescence derived 

silver nanoparticles 

AB-053 Cytoprotective Role of Bacterial Secondary Metabolite RK-IP-006 Against Ochratoxin A 

Induced Nephrotoxicity 

AB-054 Deciphering Warburg Effect in Sepsis Etiology: Looking at an nDNA-mtDNA Evolutionary 

Fallout 

AB-055 Determining Early onset of Alzheimer's disease: Disease Causing and Risk Factor 

AB-057 Development of Biodegradable packaging from agricultural waste material: A review 

AB-058 Development of lysine and tryptophan rich white maize hybrids through molecular breeding 

AB-059 Development of vitamin-A and Vitamin-E rich sweet corn genotypes through molecular 

breeding 

AB-060 Diversity of Plant Growth Promoting Rhizobacteria (PGPR) and Arbuscular Mycorrhizal (AM) 

fungi in the rhizosphere of Neolamarckia cadamba (Roxb.) Bosser plantations in Narasipuram, 

TamilNadu 

AB-061 Driving TNBC into a Selective Slumber: An Innocuous Approach to Cancer Intervention 

AB-062 Earthworm gut microbiome: A silver bullet for soil contaminants 
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AB-063 Edible Mushroom Cultivation and a Review on Genetic Modification for more yield (Group 

Code PG-3-C) 

AB-064 Effect of Cyproheptadine (CPH) in Eliciting an Immune Response in Bladder Cancer 

AB-065 Effect of Homemade Biocompost and Bioenzymes for Growing Exotic Vegetables 

AB-066 Effect of Polyaromatic Hydrocarbons On Soil Microflora 

AB-067 Electrogenomics: Insight into the microbial electrochemical system for bioenergy & 

bioremediation 

AB-068 Enabling superior stability of COVID-19 mRNA Vaccines using Artificial Intelligence 

AB-069 Endocrine Disrupting Chemicals: A Review On the Role of Wnt, BMP and Sox Protein in 

Neurogenesis, Signaling Pathway and Behavior 

AB-070 Engineered superparamagnetic iron oxide nanoparticles(SPIONs) as nanotheranostics materials 

with optical coherence tomography 

AB-071 ENHANCEMENT OF BIOPLASTICS BY USING STARCH AND THEIR POTENTIAL 

IMPACT FOR ENVIRONMENT 

AB-072 Epidemiological studies exploring the correlation between HLA-Supertypes and autoimmune 

diseases and the role of nutrigenomics in the development of autoimmune diseases 

AB-073 Epigenetic changes in PTEN and PDCD4 Genes as proliferative marker in Canine Mammary 

Tumors 

AB-074 Epitopes of Commensal fungi cross-react with the auto-antigens of humans 

AB-075 Evaluation of Telomerase Reverse Transcriptase (TERT) Expression In Squamous Cell 

Carcinoma (SCC) Of The Skin 

AB-076 Evaluation of textile dye degradation by endophytic fungi isolated from 

AB-077 Expanding the Virome of Extremophilic niches with Metagenomic Approaches 

AB-078 Exploiting FoxM1 as a novel molecular target of Artemisinin for the management of 

Hepatocellular Carcinoma 

AB-079 Exploration of native lignocellulolytic actinobacteria and their evaluation a biodegrader on 

water hyacinth biomass 

AB-080 Exploring Chromate Resistance and Reduction Potentials in Bacteria from Hooghly River 

Water and Sediments 

AB-081 Exploring natural alternatives for Wnt inhibitors for anti-cancer therapy through in-silico 

methods of drug design and development 

AB-082 Extraction of glucose from potato peel waste by thermochemical pretreatments 

AB-083 Extraction of suberin components from waste streams for industrial applications 

AB-084 Factors affecting Genomic Imprinting 

AB-085 Functional Disruption of Striatal-Enriched Protein Tyrosine Phosphatase (STEP) in Psychiatric 

Disorders 

AB-086 Functional investigation of the Cooum River microbiome and its resistome profiling 

AB-088 Genome- wide scans for analysis of simple and imperfect microsatellites in diverse Lyssavirus 

AB-089 The antioxidant property of Ficus religiosa can serve protection against oxidative stress induced 

by antineoplastic agents. 

AB-090 HEAVY METAL AND PESTICIDE LEVELS IN DIARY PRODUCTS 

AB-091 Heterogeneous Astrocytes: Potential Drug Targets to Treat Parkinson’s disease 

AB-092 HIF-1 α Protects Neuroblastoma Cells Subjected To Oxidative Stress By Maintaining 

Mitochondrial Homeostasis 
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AB-093 Hydroponic framework: A promising unadulterated advancement strategy for present day 

cultivation of plants 

AB-094 Identification of acyltransferases putatively associated with picrosides biosynthesis in a 

medicinal herb, Picrorhiza kurroa Royle ex Benth 

AB-096 Identification of Quantitative Trait Loci for Biochemical Traits related to Pod Borer Resistance 

among Recombinant Inbred Lines in Pigeonpea [Cajanus cajan (L.) Millspaugh]. 

AB-097 IL 6: a potential neuroprotective agent and a therapeutic target for neurodegenerative disorders? 

AB-098 Immunohistochemical analysis of Telomerase reverse transcriptase (TERT) in conjunctival 

melanoma using Tricholoroisocyanuric (TCCA) acid solution as a bleaching agent 

AB-099 In silico docking studies of Triphala constituents against the breast cancer. 

AB-100 In silico identification of microRNAs from leaf rust resistant wheat (Triticum aestivum L.) 

targeting different phytohormone signalling pathways. 

AB-101 In silico predictions of targeting epigenetics regulators, PRMT and Sirtuins and biological 

evaluation of Euglena gracilis and beta glucan derived- phytosomes in ovarian cancer 

AB-102 In vitro anti-inflammatory and antioxidant activities of metal nanoparticles synthesized using 

leaves extract of Hemigraphis alternata 

AB-103 In Vitro Cytotoxic activity of Synthesized Mixed Phase Manganese Oxide Nanomaterial 

AB-104 Insights into the higher infectivity of SARS-CoV-2 using coevolutionary approaches 

AB-105 Insilico Analysis of MicroRNA based Gene Regulatory Networks in Psoriasis 

AB-106 Integrated Microalgal Biorefinery: A zero waste management based self-sustaining and bio-

economical closed loop approach 

AB-107 Inter-relationship among bacteria, human welfare and pollution control 

AB-108 Intraspecific genetic diversity in Indian earthworm species  

(Oligochaeta: Haplotaxida): Genomic inference using COI dataset. 

AB-109 Introduction and Application of BIOINFORMATICS 

AB-110 Isolation and characterization of a novel probiotic bacterium from crop plant 

AB-111 LACTOBACILLUS ACIDOPHILUS: A PROMISING PROBIOTIC IN HEALTHCARE 

AB-112 Long Non-Coding RNAs (lncRNAs) for Cancer Diagnosis and Therapies 

AB-113 Lysostaphin as an antibiofilm agent against Staphylococcus aureus 

AB-114 Magnetic Multiplex Loop Mediated Isothermal Amplification of Dengue and Chikungunya 

AB-115 Mass spectrometric analysis of a lectin purified from Leucaena leucocephala (Lam.) de wit 

seeds 

AB-116 Mesenchymal Stem cell: Therapeutic intervention in COVID-19 

AB-117 Metformin and Epigallocatechin Gallate enhance the Anti-Glioma efficacy of Temozolomide by 

attenuating PI3K/AKT/mTOR pathway 

AB-118 Microencapsulated Probiotics in aquafeeds: Improving health status and nutritional demands in 

Finfish Aquaculture 

AB-119 Mining NGS transcriptomes of Valeriana jatamansi for terpene synthases- major contributors in 

the biosynthesis of terpenoids 

AB-120 Mining SSRs sequences in Valeriana jatamansi Transcriptome for Utilizing in Nardostaychus 

jatamansi 

AB-121 Modelling and Simulation of Cardiovascular risks allied with Hypertension: A petri-net model 

approach 

AB-122 Modulatory effect of GSTT1, GSTM1, and ALAD genetic polymorphisms on the antigenotoxic 

potential of morin against genotoxic damage associated with lead 
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AB-123 Molecular Characterization of Indian Ginseng for Genetic Diversity Analysis 

AB-124 Morphological and biochemical properties in skin wound healing 

AB-125 Multidrug and toxic extrusion efflux proteins analysis using Random forest and linear kernel 

Support vector machine 

AB-126 MYB transcription factor genes in Capsicum spp: Identification, conservation and 

diversification with other Solanaceae genomes and expression profiling 

AB-127 Nano conjugation enhances refolding of the Zebrafish Dihydrofolate Reductase (DHFR) 

through reduction of aggregation 

AB-129 Nanomycorrhiza-A Novel Concept 

AB-130 Nanoparticle and chaperone mediated combinatorial approach towards folding and functional 

production of recombinant DHFR protein 

AB-131 NANOPARTICLE PARTICLE BASED TARGET DRUG DELIVERY FOR CANCER 

TREATMENT 

AB-132 Nanoplastics and their contribution to pollution in freshwater ecosystem 

AB-133 Neferine Reverses the Epithelial Mesenchymal Transition Mediated by TGF-β Signaling in 

Cisplatin Resistant Colorectal Cancer Cells. 

AB-134 Neuroprotective Efficacy of Naringenin-nanocomplex Against MPTP Induced Parkinson Mice 

Model 

AB-135 Non-Invasive Anemia Detection by Measuring Haemoglobin Concentration 

AB-136 OPTIMIZATION OF BIOMASS AND PHYCOCYANIN PRODUCTION FROM BLUE 

GREEN ALGAE: SPIRULINA 

AB-137 Optimizing Protoplast Culture for Transient Gene Functional Analysis in Podophyllum 

hexandrum 

AB-138 PERIODONTAL DISEASE- NOT A MERE TOOTH ACHE 

AB-139 Peroxidase-mimetic protonated graphitic carbon nitride nanosheets for electrochemical sensing 

of hydrogen peroxide 

AB-140 Phytoremediation of fly ash contaminated soil by endophytes 

AB-141 Phytoremediation potential of medicinally important plant Calendula officinalis grown in fly 

ash amended soil for utilization in agriculture 

AB-142 Polyethylene Degradation using Titanium nanomaterials 

AB-143 POTENTIAL DRUG TARGETS BASED ON NATURAL COMPOUNDS AGAINST COVID-

19: AN IN-SILICO APPROACH 

AB-144 POTENTIAL OF SEAWEEDS IN PREVENTING CARDIOVASCULAR DISEASES 

AB-145 TLR stimulation, a missing link in combinatorial immunotherapy in cancers 

AB-146 Production of valuables from biomass waste and waste waters using suitable microbial 

resources 

AB-147 Production, purification and characterization of novel saccharolytic α-amylase from Bacillus st. 

IBT 108 

AB-148 Rational Analysis and Mathematical Modeling of MicroRNA based Gene Regulation in 

Psoriasis: An Initiation towards the Identification of a Novel Target 

AB-149 RECENT TECHNOLOGY TREND IN TRANSGENIC COTTON PLANT VARIETIES: A 

PATENT PERSPECTIVE 

AB-150 Reclamation of Saline soils: a way to sustainable agriculture 

AB-155 Reduced cystathione β-synthase activity in CS-treated hepatocytes is a potential cause of foam 

cell formation 

AB-156 Response surface statistical optimization of biohydrogen production from crude glycerol 
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AB-157 Role of Fungi in Human Health 

AB-158 Role of nutrigenomics in the development of food allergies and other inflammatory diseases. 

AB-159 Role of Plants in COVID19 

AB-160 Self-devised usable hydroponics set up for wheat 

AB-161 SNPs: contributing towards effectiveness of drug molecules 

AB-162 Strain-specific effects of probiotic Lactobacilli on epigenetic modifiers in intestinal epithelial 

cell line 

AB-163 STRESS MANAGEMENT THROUGH GUT MICROBIOTA 

AB-164 Study of Anti-cancer activity of Indian Medicinal Plant Cardiospermum halicacabum against 

Human Lung Carcinoma lung cell line (A549) 

AB-165 Survey-based study on awareness of consumers towards fermented food products consumption 

AB-166 Swept-Source Optical Coherence Tomography aided real-time monitoring of Laser-Tissue 

Soldering 

AB-167 SYNERGISTIC EFFECT OF GSTP1 AND CYP2E1 POLYMORPHISM ON CYTOKINESIS 

BLOCKED MICRONUCLEUS FREQUENCY (CBMN) IN PAINT WORKERS AMONG 

HARYANA POPULATION 

AB-170 SYSTEMIC FORMULATION OF PROBIOTIC CANDY BY ACTIVE ENCAPSULATION 

USING PREBIOTICS 

AB-173 Technology for the Advancement and Development of Nutraceutical fruit Bar 

AB-174 The Cyanobacterial Diversity from Lakhimpur-Khiri District of Northern Uttar Pradesh, India. 

AB-175 THE IMPACT OF AROMATIC SPACERS ON FUNCTIONAL PARAMETERS OF BRIDGE 

HOMOLOGOUS ELISA FOR 17 α METHYLTESTOSTERONE 

AB-176 The importance of ULK complex (protein kinase complex in autophagy) in spread of 

betacoronaviruses. 

AB-177 Thermal profiling of the biological cycle of Muga silkworm using non-invasive Infra Red 

Thermal Imaging 

AB-178 Production of 5-HMF and Levulinic Acid from catalytic conversion of dry biomass of Chlorella 

Sorokinana 

AB-179 To identify neuroprotective potential of anti-diabetic drugs for Alzheimer’s Disease (Type III 

diabetes). 

AB-180 Towards production of Arachidonic acid and Eicosapentaenoic acid by cloning and construction 

of HVPUFA specific gene Δ5Des to a plant expression vector 

AB-181 Transcriptomic Analysis of Symptomatic and Asymptomatic Alzheimer’s Patients 

AB-182 Understanding the invasive plants-microbes interaction and its effect on soil ecosystem services 

AB-183 Use of Plant-Based TLR Ligands for Immune Stimulation of Tumor Microenvironment 

AB-184 Utilization of Areca nut (Areca catechu L.) Husk Waste for Bioethanol Production through 

Submerged Fermentation 

AB-185 VALIDATION OF PUTATIVE INSECT RESISTANCE GENES FROM CAJANUS 

PLATYCARPUS IN NICOTIANA TABACUM 

AB-186 VARIATION OF ANTIOXIDANT AND ANTIMICROBIAL PROPERTIES OF VARIOUS 

PROCESSED FORMS OF TRITICUM ASTIVUM EXTRACTS 

AB-187 Weighted Co-Expression Network Analysis Captures Key Modules & Hub Genes Associated 

with Terpenoids Biosynthetic Machinery in a Medicinal Herb, Picrorhiza kurroa Royle ex Benth 

AB-188 Winery Waste: The Promising Source of Quercetin 

AB-190 Strategies for large scale production of Bacterial Cellulose 
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AB-191 Effects of Liberalization on Non-Traded Agricultural Sector in the Presence of Credit Market 

Imperfection: A Partial Equilibrium Model. 

AB-192 Understanding the mechanism of bovine alpha-lactalbumin amyloid fibril formation 

AB-193 ENVIRONMENTAL BIOTECHNOLOGY 

AB-194 Deciphering the Role of p21 (Cip 1/Waf 1) in Regulation of Autophagy 

AB-195 BIOREMEDIATION 

AB-196 Visualization of apoptosis and endochondral ossification during embryonic development of 

Aseel in a cost effective set-up 

AB-197 Transesterification methods of converting waste cooking oil to biofuel: A Comparative study 

AB-198 An optimized ANN model for projection of andrographolide content in Andrographis 

paniculata. 

AB-199 Comparative effect of various cosolevnts on the refolding of homologous bacterial alpha 

amylases 

AB-200 Metabolic Engineering- Plant applications and future aspects 

AB-201 Quantification of biochemical compounds and nutritional elements of Myristica fragrans 

(Houtt.) for its pharmaceutical elucidation 

AB-202 Investigating the phytopotential of plant extracts of Albizia saman for its pharmacognosy 

AB-203 Nano Zerovalent Iron and Chitosan Decorated Mesoporous Wood Based Filter for Water 

Treatment 

AB-204 A STUDY ON THE INTERACTION AND DYNAMICS OF CO-CULTURE OF 

ASPERGILLUS ORYZAE AND SACCHAROMYCES CEREVISIAE FOR STARCH BASED 

ETHANOL PRODUCTION 

AB-205 Protein assembled nanoparticle encapsulating antibiotic for the treatment of drug resistant 

bacterial biofilms 

AB-206 Consequences of serum deprived condition on cells: An In vitro study 

AB-207 Evaluation of a novel ligninolytic fungus and its enzymes for their ability to decolorize, detoxify 

and mineralize synthetic azo dyes 

AB-208 PURE CULTURE GROWTH KINETICS OF Saccharomyces cerevisiae MTCC (172) AND 

Aspergillus oryzae MTCC (8846) 

AB-209 Therapeutic Implications of Antioxidants on COVID-19 

AB-210 Viral Traps – Luring Viruses to Death 

AB-211 TARGETED THERAPEUTICS FOR CANCER TREATMENT 

AB-212 Interrelationship of oxidative stress, antioxidants and sterile inflammatory molecules in Chronic 

Obstructive Pulmonary Disease 

AB-213 Zinc Solubilizing Pseudomonas aeruginosa Promotes Plant Growth and Translocates Zinc in 

Maize 

AB-214 Genome-wide study of the ABI3 gene family and identification of putative miRNA targeting 

ABI3 gene in Oryza sativa Indica 

AB-215 Microencapsulation of Sheep Milk Fermented Bioactive Peptides by Lactobacillus rhamnosus 

(C25) as Techno-functional Food Ingredients for Flavored Milk 

AB-216 Application of new techniques on Autoimmune disease – Type 1 Diabetes 

AB-217 Treatment of Skin Cancer and Role of Quercetin 

AB-218 Anti-Aging and dermo protective effects of ethanolic activated charcoal extract (EACE) 

AB-219 Seed priming with melatonin alleviates the effect of NaCl stress on growth of seedlings in 

barley (Hordeum vulgare) 
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AB-220 CARDIAC TISSUE REGENERATION USING MESENCHYMAL STEM CELLS 

AB-221 Detection of Donor Specific Antibody for predicting Antibody mediated rejection 

AB-222 Stem Cells as Suitable Regenerative Cells for Alleviating Impact of Lung Cancer Treatment 

AB-223 Phycoremediation: A Potential Technique for Bioremediation of Heavy Metals 

AB-224 Role of microbial antigens on immunomodulation in cancer 

AB-225 Biosensors in Environmental Monitoring 

AB-226 Molecular dynamics approach in context to Inhibition of Islet amyloid polly protein (IAPP) by 

biosurfactants in type 2 diabetes mellitus 

AB-228 To study the Impact of internal microbiome on tumor microenvironment and potential treatment 

AB-230 Nanodelivery Of Nutraceuticals As An Alternative For Pharmaceutical: Emerging As A New 

Tool For The Treatment Of Various Chronic Diseases And Also Associated With Increasing 

Life Expectancy 

AB-231 Bryophyllum pinnatum and Macrotyloma uniflorum extracts reduce malondialdehyde content in 

injured renal epithelial cells 

AB-232 Deciphering the fungal – bacterial consortia potential towards bioremediation 

AB-233 Exploring Electrochemical and Photoluminescence Properties of Folic acid for Application of 

Self-powered Bioimplants 

AB-234 A Comparative Study on the Susceptibility of Common Uropathogens to Different Commercial 

Toilet Seat Sanitizers and Determination of their Antibiogram 

AB-235 A Combinatorial Therapy of Natural Compounds Targeting Tumor Progression and Immune 

Suppression for Breast Cancer 

AB-236 Dissecting gold nanoparticle-protein corona interaction suggests modulation of vital 

biochemical pathways in Brassica juncea 

AB-237 Comparative characterization of green and chemically synthesized gold nanoparticle protein 

corona formed at nano-bio interface 

AB-238 C-type natriuretic peptide (CNP) exhibits anti-cancer activity in human non small cell lung 

cancer (A549) by modulating inflammatory markers: in vitro 

AB-239 Electron microscopic evidence for neuronal damage in basal ganglia regions of rat exposed to 

manganese 

AB-240 Bioinformatic analysis of micro-RNAs and mRNAs expression profiles in Gestational Diabetes 

Mellitus: A consensus approach 

AB-241 Characterization and Comparison of Fossil and Vegetal Lubricants 

AB-242 Genistein Modulates Signaling Pathways and Targets Several Epigenetic Markers in HeLa Cells 

AB-243 DEGs and Biological Process Profiling to screen the novel biomarkers associated with both 

Uterine Leiomyomas and Uterine leiomyosarcomas 

AB-244 Effect of Glutamine Metabolism and Hyaluronic acid Signalling in Breast Cancer Stem Cells. 

AB-245 Regulation of inflammatory mediator release by mast cells during allergic response by dynamic 

phosphorylation of t-SNARE SNAP-23. 

AB-246 Differential growth regulation of lymphoid neoplasms by Mast cells or their mediators via 

opposite modulation of histamine receptors 

AB-247 Assessment of genetic variability, genetic advance, and prediction of putative cis-elements and 

protein domains of yield associated traits in bread wheat (Triticum aestivum L.) 

AB-248 Biodiesel production from non-edible waste resource mango (Mangifera indica) seeds 

AB-249 Role of Zinc Oxide (ZnO) Nanoparticles in Bio-Medical Science 

AB-250 Direct Interaction of host innate immune cells with Candida albicans point to a significant role 

for Glycosylphosphatidylinositol (GPI) anchored proteins of Candida albicans in virulence 
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AB-251 Marker-assisted introgression of low phytic acid (lpa1-1) gene for enhancing the iron and zinc 

bioavailability in maize 

AB-252 Alcoholics having GSTs Gene Polymorphism among Rural Population Responsible for the 

Upshots of Chronic Alcoholic Liver Diseases 

AB-253 Stem cell-derived midbrain dopamine neurons for Parkinson’s 

AB-254 Clinical resistant isolates of Mycobacterium tuberculosis exhibit enhanced cell envelope fluidity 

due to altered fatty acid composition 

AB-255 Exploring the Antibiotic resistome of soil microbiome with the help of Metagenomic approach 

AB-256 Unravelling microbial diversity of Brackish water lakes using Metagenomic approach 

AB-257 Ecotoxicological assessment and different remediation methods of dyes 

AB-258 Exploring the therapeutic benefits of citrus Essential Oils (EOs) in Neuronal Cancers through 

Computational Validation. 

AB-259 Designing combinatorial therapy for Breast cancer using nanoparticle conjugated natural 

compounds 

AB-260 Delivery of monoclonal antibody using 3D printed hollow microneedle 

AB-261 Additive manufacturing of 3D printed biodegradable stents for artery diseases 

AB-262 In Vitro and In Vivo evaluation of Caffeic Acid on Calcium Oxalate urinary stone formation 

AB-263 PLEOTROPIC EFFECTS OF EPOXYAZADIRADIONE IN HUMAN TRIPLE NEGATIVE 

BREAST CANCER CELLS 

AB-264 Regulation of Canonical Wnt Signaling pathway as a mechanism for the anti-carcinogenic 

potential of Crataegus oxyacantha berry in DMBA induced mammary carcinoma model 

AB-265 In-silico genome-wide identification and characterization of Glutathione Stransferase gene 

family in Solanum melongena (L.) 

AB-266 Process development of xylanase enzyme production for biofuel industry application-Current 

strategies 

AB-267 New Endophytic Streptomyces spp. From Tomato plant and its Secondary Metabolites 

AB-268 Impact of bioreactor design configuration on biodiesel synthesis: A review. 

AB-269 Matrix Metalloproteinase: Potential Nanotherapeutic Target for Tuberculosis 

AB-270 Key issues in cellulase enzyme production using microbial process engineering approach 

AB-271 Infectious Diseases and Therapies 

AB-272 In-silico assessment of phytochemical compounds from selected Indian indigenous plants 

against viral replication and cellular alteration of SARS COVID 19 

AB-273 Carbon nanomaterial-based conductive ink for flexible paper-based biosensors 

AB-274 Rapid green synthesis of silver nanoparticles using medicinal Plant extract: synthesis, 

characterization and evaluation of their antimicrobial properties 

AB-275 Effect of selected drugs on calcium oxalate crystallization 

AB-276 Optimization of fermentable sugar production from chemical pretreatment of rice straw using 

response surface curve methods 

AB-277 Bio-functional attributes of Surface Layer Protein from probiotic Lactobacillus fermentum 

MTCC 5898 

AB-278 Inactivating the PI3K/Akt/mTOR pathway via miRNAs to overcome TKIs resistance in Chronic 

Myeloid Leukemia 

AB-279 Nephroprotective Action Of Melatonin And Vitamin E & C Against Atrazine Induced 

Oxidative Damage In Wistar Rats 

AB-280 Exosomes In Cancer Immunotherapy 
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AB-281 Cancer Immunotherapy Using Car-T Cells, A Review 

AB-282 Plant-Derived Gold Nanoparticles: A Review 

AB-283 Nano-Strategies Against Multidrug Resistance And Pathogenicity In Opportunistic Fungal 

Pathogen, Candida Albicans 

AB-284 Carbonyl Reductases: An Investigative Study On Their Impact On Drug Efficacy And 

Xenobiotic Metabolism 

AB-286 Broad-Spectrum Antimicrobial Activity Of Zno Qds (5-6 Nm) Against Multi Drug Resistant 

Microbial Isolates 

AB-287 How Different Is The Wild Type (S)-Stereospecific Alcohol Dehydrogenase (Adh) From 

Recombinant Adhs Purified From Candida Parapsilosis Atcc 7330: A Comparative Study 

AB-288 Advances In Waterborne Polyurethane-Based Biomaterials For Biomedical Applications- A 

Review 

AB-289 Proteins As Edible Prophylactic Coating Materials For Pharmaceutical And Food Applications. 

AB-290 Diatoms As A Potential Source Of Aqua Feed 

AB-291 Comparative Expression Of Β-Carotene Hydroxylase1 And Opaque2 Genes In Biofortified And  

Traditional Sweet Corn During Different Stages Of Kernel Development 

AB-292 Mechanism And Treatment Of Aplastic Anemia: A Review 

AB-298 Computer aided analysis of immunomodulatory compounds to combat disese caused by 

respiratory viruses 

AB-302 BRCA1 AND BRCA2 GENE MUTATIONS A REVOLUTION IN ONCOLOGY STUDY 

AB-303 Advancing point of care test for diagnosis of G6PD deficiency for single nucleotide 

polymorphism detection in malaria 

AB-304 ENVIRONMENTAL BIOTECHNOLOGY 

AB-305 Isatin derivatives as inhibitors against 3CLpro of SARS-CoV-2 

AB-306 Chemical composition and biological activities of essential oil of bark of Cryptocarya 

amygdalina: An endangered plant of Eastern India 

AB-307 A feed forward artificial neural network (ANN) model for prediction of bacoside A content in 

Bacopa monnieri 

AB-308 Multipronged Mast cell effector responses and their evasion: facilitating pathogen clearance or 

persistence 

AB-309 COVID19: Exploring uncommon epitopes for a stable immune response through MHC1 

binding 

 



17 | I C I B L S  2 0 2 0  
 

  



18 | I C I B L S  2 0 2 0  
 

 



19 | I C I B L S  2 0 2 0  
 

ICIBLS 2020 
Organized by Department of Biotechnology, DTU 

 

Prof. Jai Gopal Sharma 

Head, Department of Biotechnology 

 

 

MESSAGE 

 

It gives me immense pleasure to announce that the Department of Biotechnology, 

Delhi Technological University, Delhi is organizing the first International Conference on 

Innovations in Biotechnology and Life Sciences from December 18 - 20, 2020 virtually. 

Organizing Committee welcomes all the dignitaries and participants to the conference, 

whole heartedly. We feel grateful for the presence of Hon’ble Vice Chancellor, BHU, Prof. 

Rakesh Bhatnagar in the inauguration ceremony as the Guest of Honour. The conference 

provides an excellent platform for exchange of research findings and new advances in the 

field of Biotechnology and Life Sciences in a virtual platform. The conference would not 

have been conceived without the motivation and support of the Hon’ble Vice Chancellor, 

Prof. Yogesh Singh. 

ICIBLS 2020 aims to strengthen and integrate the existing scientific knowledge and 

their societal applications. It also aims to promote the scientific temper and impart the spirit 

of enquiry among the masses. We hope that it acts as a medium for the students to expand 

their horizons. Distinguished speakers from different domains in life science and elite 

institutions/organizations spanning across the globe adds to the value. The provision of 

‘Young Promising Research Award’ allows young researchers to put forward their 

innovative work and showcase their findings. I am certain that these three days of 

conference will be of enormous value to all the participating delegates and will bring out 

new ideas and solutions to the ever challenging problems. 

The conference is a fruitful result of cumulative efforts of the organizing committee, 

faculty members and support of our Hon’ble Vice Chancellor. I extend my best wishes to 

all the participants and congratulate the team for organizing this grand event. 

 

 

   (Jai Gopal Sharma 
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ICIBLS 2020 
Organized by Department of Biotechnology, DTU 

 

Dr. Asmita Das 

Convenor, ICIBLS 2020 

 

 

MESSAGE 

On behalf of the organizing committee I welcome all the distinguished speakers, 

and participants to this first International Conference on Innovations in Biotechnology and 

Life Sciences from 18th Dec to 20th Dec 2020 in online mode. We are most grateful to the 

honorable Vice Chancellor of BHU, Prof. Rakesh Bhatnagar for gracing the inauguration 

ceremony as the Guest of Honour. The driving force behind the conference is the guidance 

and encouragement of the Chief Patron, our honorable Vice Chancellor, Prof. Yogesh 

Singh. 

 The COVID 19 pandemic has opened up the world and through the online meeting 

platform, has indeed facilitated scientific exchange of knowledge across the world. Our 

international conference in online mode has enabled more than 1000 participants from 

more than 20 countries across the globe to commune at a single platform. We have received 

about 500 abstracts which is a testament to the scientific commitment of the participants 

and we hope to provide a platform for showcasing upcoming research innovations. As a 

token of our appreciation and encouragement for innovative research by young researchers, 

our panel of judges have selected the recipient of ‘Young Promising Research Award’. Our 

distinguished speakers from premier institutes like National Institutes of Health, University 

of Georgia, Tata Institute of Fundamental Research, Jawaharlal Nehru University, GE 

Healthcare, California, just to name a few, have added a new dimension to this conference. 

  Industry and academia interaction is an essential component of bench to bedside 

translational research. We realize that an open and interactive discussion forum shall be 

instrumental in providing driving force towards more meaningful academic pursuits and 

hence have organized a panel discussion with panelists from senior executives from the 

industry. 

 This international conference would not have been possible without the tireless 

efforts of all the members of the organizing team and support of the Head of the Department 

of Biotechnology, Prof. Jaigopal Sharma and all faculty members of the department. 

 

 

                (Asmita Das) 
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SPEAKERS 
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Dr. Mithilesh Mishra 

Molecular Cell Biology and Cytoskeletal Dynamics, 

Department of Biological Science, TIFR 

Topic: Sculpting the Ring to Make the Cut 

(Mechanism of Cell Division) 

 

As a scientist-educator and holder of the Wellcome Trust-DBT India Fellowship, he has 

contributed to the understanding of the mechanisms of cell division over the last 14 years. He has 

published about 20 papers in peer-reviewed journals including Nature Cell Biology, and also 

served as a reviewer for international journals including Nature and Science. He has established 

successful research collaborations with the University of Tokyo, University of Massachusetts, 

and CalTech. As an educator he has developed curriculum and taught in the Graduate Schools at 

NUS, Singapore, and TIFR, Mumbai over the past 8 years using interactive and collaborative 

learning strategies. 

 

Dr. Suchandrima Banerjee 

Global MR Neuro Applications Manager, GE Healthcare 

Topic: Demystifying the brain with magnetic resonance 

imaging 

 

She earned her doctoral degree in Biomedical Engineering 

from the Joint Graduate Group between the University of 

California, Berkeley and the University of California San 

Francisco and her Bachelors degree in Electrical Engineering. Since joining General Electric in 

2008, she has collaborated with key academic and clinical partners around the world and 

developed innovative applications in a wide range of topics including fast imaging, radio- 

frequency pulse design and multi-contrast imaging. 

As a reviewer of top medical imaging journals, invited speaker at ISMRM conferences, and co-

author of 150+ journal publications she remains well-connected and well respected within the 

MR community. 
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Dr. Kajal Biswas 

Center for Cancer Research, National Institutes of 

Health, USA 

Topic: Understanding Survival Mechanism of 

BRCA2 Null cells to target BRCA2 deificient cancer 

cells 

 

He did his M.Sc. in Biotechnology from Madurai 

Kamaraj University, India and achieved his Ph.D. in Biology from Julius-Maximilians 

University of Würzburg,Germany. 

He was then accepted as a Postdoctoral Research Fellow at the National Cancer Institute, NIH, 

Maryland, USA and later got posted as a Project Scientist at the Department of Microbiology and 

Howard Hughes Medical Institute, University of California at Davis, California, USA. 

He was awarded the Fellows Award for Research Excellence (FARE) award from National 

Institutes of Health, in the year 2010 and the Federal Technology Transfer Award in the same 

year from Center for Cancer Research, National Cancer Institute, NIH and. With his immense 

scientific aptitude in the field of Molecular Genetics he has about 23 publications to his name. 

 

Dr. Tuhina Gupta 

Department of Infectious Diseases, University of Georgia 

Topic: Mouse Model for TB meningitis - A Pilot Study 

 

She is an infectious disease researcher with more than 10 

years of expertise in analysis of host- mycobacterial (M. 

tuberculosis) interactions and with more than 13 years of 

experience in BSL3 and AgBSL3+ environment. Her research 

focuses on developing animal models of mycobacterial pathology, meningitis, latency and 

persistence. She is an alternate member of the Institutional Animal Care and Use Committee 

(IACUC) at the University of Georgia (UGA). She is also a peer reviewer for top science 

journals since 2008. 

 

 



24 |I C I B L S  2 0 2 0  
 

Prof. Varsha Gupta 

Department of Life Sciences, CSMU, Kanpur 

Topic: Life with COVID-19: Protective Measures and 

Challenges 

 

She completed her Ph.D in Life Sciences from Jawaharlal 

Nehru University, New Delhi (2003) and Post Doctoral 

training in structural and functional genomics from National 

Center for Plant Genome Research, New Delhi. 

She is a recipient of several awards such as National fellowship from Department of 

Biotechnology, Govt. of India during her M.Sc. JNU-UGC fellowship as JRF, JNU-UGC 

fellowship as SRF as well as Young scientist fellowship from Department of Science and 

Technology Award for Scientific achievements on International Women’s day 2017 by Rajatsri 

Foundation, Kanpur. 

She also serves as reviewer for international journals like Acta Physiologia Plantarum, Current 

Orthopaedics Practice, Plant Physiology. 

She has received great recognition and funding for her research projects by the Government of 

India. 

 

Dr. Niti Puri 

Immunology, School of Life Science, JNU 

Topic: Multipronged Mast cell effector responses and their 

evasion: facilitating pathogen clearance or persistence 

 

She has completed her Post doctoral experience at National 

Institute of Immunology, Delhi and as a Fogarty Fellow and an 

Visiting Fellow Employee at National Cancer Institute, National 

Institutes of Health, USA. 

During a total of more than 23 years of her service after PhD, she has carried out extensive 

research in the field of Cellular and Molecular Immunology with special emphasis on pathogen 

interactions with host innate immune cells. 

She has designed and standardized several research protocols for studying various aspects of the 

mammalian immune system. 
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Dr. Sushil Kumar Jha 

Assistant Professor, Neuroscience, School of Life Sciences, JNU 

Topic: How does Sleep help in Making Memories?  

 

He has several accolades to his name such as the Prof. Baldev Singh 

Oration Award honored by the Association of Physiologists and 

Pharmacologists of India, the Scopus Young Scientist Award by 

Elsevier, the Young Investigator Award by the Sleep Research 

Society, USA, the Faculty Career Development Award by the 

American Sleep Medicine Foundation, USA, and the B.K. Anand 

Research Award bestowed upon by the Association of Physiologists and Pharmacologists of India. 

He is also a member of several renowned Editorial Board of Scientific Journals like Review 

Frontiers in Behavioral Neuroscience and Cellular Neuroscience and Research International. 

He has written and published 27 research papers and 6 book chapters so far in his wonderful career. 

 

Dr. Tulika Prasad 

Assistant Professor, AIRF and Center for Nanosciences, JNU 

Topic: Functional Nanostructured Materials for Applications 

in Nanobiotechnology and Nanomedicine 

 

She received Postdoctoral Fellowships from DBT and CSIR and 

worked at Special Centre for Molecular Medicine, JNU. She 

also received NIH Visiting Fellowship at Liver Diseases Branch, 

NIDDK, NIH, USA for the year 2008-09. 

She is recipient of 

i) Several Young Scientists Awards 

ii) Ranbaxy Young Science Scholar Award for 2008 in the field of Medical Sciences by Ranbaxy 

Science Foundation 

iii) Innovative Young Biotechnologist Award, 2008 by Department of Biotechnology, Govt. of 

India. 

She received Best Hall Presentation Award in Young Scientist Conclave at India International 

Science Festival (IISF)-2016 by the Ministry of Science and Technology and Ministry of Earth 

Sciences, Govt. of India. 

  



26 |I C I B L S  2 0 2 0  
 

 

 

 

 

 

 

 

 

 

 

 

INVITED SPEAKERS 



27 | I C I B L S  2 0 2 0  
 

 

Dr. Manjistha Sengupta 

Clinical Trials Specialist, National Institutes of 

Health, USA 

Career Options in Clinical Trials 

 

She works on malignant mesothelioma clinical studies in 

National Cancer Institute, National Institutes of Health, 

Bethesda, MD. 

After attaining her Ph.D. in Life Sciences from the 

Jawaharlal Nehru University, she went on to pursue her interests in pre-clinical and laboratory 

studies of autoimmune and infectious diseases by working as a Postdoctoral Scientist at 

University of Wuerzburg, Germany and later at the Department of Neurology, School of 

Medicine, George Washington University. 

She has published around 12 original papers and co- authored a book “Basic and applied aspects 

of biotechnology” published by Springer Nature Publishers in 2016. 

 

Dr. Monideepa Roy 

Vice President, Akamara Therapeutics Inc. 

Topic: Reimagining the magic bullet in the war against 

cancer 

 

Her first entrepreneurial endeavor was to establish and lead the 

R&D laboratory at Invictus Oncology in New Delhi. There she 

led a team of accomplished scientists to develop a pipeline of novel supramolecular anticancer 

compounds. 

She was also responsible for creating Akamara Therapeutics as an US entity in Boston, 

Massachusetts and leading its product development activities to advance Akamara’s lead asset to 

the clinic. Following her Ph.D. in JNU, Delhi, she trained in the Department of Pathology, 

Brigham and Women's Hospital and Harvard Medical School and received a fellowship from the 

US Department of Defense. At Harvard University, she designed and taught a comprehensive 

graduate course in Cancer Biology. A Career Development Award from the Leukemia & 

Lymphoma Society supported her research endeavors at Harvard. 

Her innovative work was honored with the first Thomas Gill Prize for Research Excellence at 

Brigham and Women’s Hospital, Boston. She is an inventor on several international patents and 

has co-authored multiple high impact peer reviewed publications. 
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Dr. Umesh Kumar 

DST TARE Fellow, School of Biosciences, IMS 

Topic: Epigenetic Therapy in Breast Carcinogenesis 

He completed his Bachelor in B. Sc. Life Sciences from NREC 

college, his masters in M. Sc. Biotechnology from M.M Modi 

College, Modinagar and PHD in Biomedical Science from Dr. 

B.R Ambedkar Center for Biomedical Research, University of 

Delhi. He has done his doctoral thesis entitled “Epigenetic 

Regulation in Precast Carcinogenesis”. He is currently having a DST SERB Project on Genomic 

Target based chemical ligand profiling using natural products for identification of Pot drugs for 

Rheumatoid Arthritis Therapy. He has been honoured with Prestigious Awards like Scientist of 

Year in 2020, ESDA Green Leadership Award in 2020, Young Scientist in Basic Science 

Category, Senior Scientist Award in 2018, National Green Award in 2017. Currently he is a 

member of various associations like, Associate Member of American Association for Cancer 

Research, USA, Member of Indian Association for Cancer Research, Founder and President of 

International Intra Disciplinary Researchers federation. 

 

 

Dr. Deenan Santhiya 

Asst. Professor, Applied Chemistry, DTU 

Topic: Template Assisted Calcium Based Drug Carriers for 

Efficient Oral Delivery Applications 

 

Her research focuses on gene delivery applications, environmental 

biotechnology, nano Biotechnology and surface chemistry. She has 

previously been research assistant at IGIB, Delhi and research 

fellow at Max-Planck-Institut für Metallforschung - Stuttgart, Germany and National University 

of Singapore. 
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Dr. Rajesh Mishra 

Protein Science, School of Biotechnology, JNU 

Topic: Stability and folding of microbial alpha amylases 

 

He did his M.Sc. in (Biochemistry) from G.B. Pant University of 

Agriculture & Technology, Pantnagar, India and achieved his 

Ph.D. (Biotechnology), Jawaharlal Nehru University, New Delhi, 

India. He then went on to become a Postdoctoral Research Associate at The University of 

Tennessee, Knoxville, TN, USA. He was later invited as a visiting Researcher at Linköping 

University, Sweden and a Research Associate at Dortmund University of Technology, Germany. 

He was awarded the DAAD long term fellowship under “Sandwich Ph.D. Programme” by the 

University of Potsdam, Germany. With his immense scientific aptitude in the field of Protein 

Science and Protein engineering he has various peer reviewed publications to his name 
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Dr. Rashmi Hegde 

Vice President Medical, Cipla Ltd. 

 

Dr. Hegde is a paediatrician by training and has vast experience with 

the International Pharmaceutical companies. 

She has been associated for over 2 decades with several global 

pharmaceutical companies such as Abbott, Solvay, Wockhardt, 

Piramal, Novartis. 

She is leading Medical Affairs and in past has led Medico-

Marketing, Medical Strategy, Clinical Operations, Regulatory, Pharmacovigilance and Medical 
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OP-01/AB-156 

Response surface statistical optimization of biohydrogen production from crude glycerol 

Md. Ebrahim Khalil *, Akanksha Jain *, Eeshita Das *, Gobinath Rajagopalan * 

*Industrial Biotechnology Laboratory, Faculty of Life Sciences and Biotechnology, South Asian 

University, Akbar Bhawan, Chanakyapuri, New Delhi, India-110021.  

E-mail: akrgobi@sau.int 

Glycerol is a significant and inevitable by-product of the biodiesel industry. Worldwide, 

approximately 4 billion gallons of glycerol is being produced every year from biodiesel industries. 

Crude glycerol can be used as feedstock for anaerobic fermentation to produce bio-acids (eg. 

acetic/butric acids), bio-solvents (eg. ethanol and butanol), and value-added chemicals (eg. 

succinic acid, 1,3 propanediol, and 2,4-butanediol). In this project, the Response Surface 

Methodology (RSM) was applied to optimize the medium components for biohydrogen production 

from our laboratory strain C. beijerinckii G117 using crude glycerol as a major susbtrate. Sp. G117 

ferments crude glycerol (5 g/l), and produces 1.350.20 l/l  of biohydrogen from reinforced 

clostridial medium (RCM). While increasing the crude glycerol concentration in RCM from 5 to 

15g/l, the biohydrogen production was enhanced gradullay. Besides, adding 0.1-1mM of ferric 

chloride (Fe3+) and ferrous chloride (Fe2+) to the crude glycerol based RCM-medium further 

enhanced the biohydrogen production. Subseqently, to optimize the media componenets for 

maximum level of hydrogen production, the RSM based central composite design (CCD) was 

employed, in which 0-20 g/l of crude glycerol, with 0.1-2mM of ferrous/ferric chloride were 

considered for sp. G117 fermenation. Other process parameters such as pH: 6.3, temperature: 

39°C, inoculum level: 5% v/v, agitation: 150 rpm, and operational volume (20 ml) were maintained 

constant. According to RSM-CCD, a set of thirteen experiments performed in triplicates, and their 

results were analysed by using Design-Expert tool (version-11). Our results suggest that, the 

selected components, crude glycerol and ferric choride were found to be significant (p <0.0001) 

for biohdyrogen production. The optimized medium containing 14.69g/l of crude glycerol with 

1.27mM of ferric chloride was produced 5.300.22l/l of biohydrogen production. To best of our 

knowledge, this is the highest level (> 5l/l) of biohydrogen production from crude glycerol based 

medium ever reported in literature. 

Keywords: Biohydrogen, Crude glycerol, Clostridial fermentation, Response surface 

methodology, Central composite design. 
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Synthesis and characterization of bioactive glass nano-assembly using soft template based 

bioinspired method.  

Namit Dey * 

* Delhi Technological University, Bawana Rd, Shahbad Daulatpur, Delhi, 110042. 

E-mail: namitdeydu@gmail.com 

 

 

Hyaluronic acid is a common biomolecule. Hylauronic acid (HA) has significant role in both soft 

and hard tissue healing and regeneration. We present hyaluronic acid templated directional 

deposition of bioactive glass nanoassemblies synthesized through bio-inspired method. Reactions 

were carried out at room temperature without presence of solvent.  Particles were extracted through 

vacuum concentrator at room temperature or lyophilization so as to ensure non destruction of soft 

template if present. TEM, DLS and AFM were carried out for size estimation. Particle morphology 

was analyzed through SEM and pore morphology through BET. Post synthesis, we tried estimating 

template volume of HA present in the nanoparticles through various methods.  Parallel to this, we 

have estimated the biocompatibility of the nanoparticles through cell viability assay like MTT on 

bone cell lines. The study is aimed towards generation of HA template bioactive glass 

nanoassemblies as carriers for high molecular weight APIs in cases of bone and skin wound 

healing, regeneration or therapy replenishment. 
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Effect of Cyproheptadine (CPH) in Eliciting an Immune Response in Bladder Cancer  
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Bladder cancer a heterogenous and complex disease happens to be the second most common 

occurring cancer in urothelial carcinoma and is the eighth most common cancer in men in Taiwan. 

Innate immune cells such as Natural Killer (NK) cells detect markers of “abnormal self” that 

are upregulated due to cellular modulation or infection. Overexpression of NKG2d ligands on 

tumor cells leads to their recognition and elimination by host immune responses mediated by NK 

cells and T cells. However, cancer cells still escape immune surveillance due to epigenetic 

silencing of NKG2d ligands, such that ULBP2. As ULBP2 is suppressed by HDAC3, using HDAC 

inhibitors for re-expression of NKG2DLs to mediate cytotoxicity and eliminate tumor cells could 

be an important strategy for innate immune response in bladder cancer. Cyproheptadine (CPH), 

an antihistamine drug, has been found to be the novel therapeutic agent to demonstrate anticancer 

activity by cell cycle arrest and inducing apoptosis in bladder cancer as well as in myeloma 

and leukemia but the mechanistic role is not fully understood. To explore the role of CPH in detail, 

our previous work using RNA-Seq has demonstrated upregulation of certain genes having anti-

tumor effect after CPH treatment in BFTC905 bladder cancer cell line. Interestingly, ULBP2, 

which is scarcely detected in epithelial tumors, is upregulated after treatment of CPH or HDAC 

inhibitor in bladder cancer cell lines. This upregulation is accompanied with enrichment of 

H3K27Ac and H3K4me3 in the promoter region of ULBP2, as demonstrated by ChIP-PCR, in 

bladder cancer cell lines, thus suggesting that CPH may be a novel HDAC inhibitor. In conclusion, 

we have shown that cyproheptadine or HDAC inhibitor may elicit innate immune response by 

initiating NK cell mediated cytotoxicity in bladder cancer. The role of CPH in the immunotherapy 

of bladder cancer deserves further investigation.  
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Biocompatible fluorescent carbon dots for in vitro bioimaging 
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Presenting author: Anam Rais  
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Fluorescent Carbon Dots (CDs) have emerged as most versatile nanostructures among 

different quantum dots for bioimaging applications owing to their aqueous solubility, 

excellent biocompatibility, high photostability and low toxicity. In this study, novel and 

inexpensive, non toxic carbon dots were synthesized via one step microwave assisted carbonation 

route using citric acid and polyethylene glycol (PEG) as precursor and stabilizer 

respectively.  Physicochemical characterization of CDs were performed using UV-Vis 

spectrometry, Fluorescence spectroscopy, Transmission Electron Microscopy (TEM), Scanning 

Electron Microscopy (SEM), Energy Dispersive X-ray Spectrometer (EDS), Zeta potential and 

Fourier Transform Infrared (FTIR) spectroscopy. UV-Vis spectrum revealed typical absorption 

peak of CDs at 340 nm corresponding to a band gap of 3.8 eV. The maximum blue 

fluorescence emission of CDs was observed at 454 nm. TEM and SEM results confirmed the 

synthesis of mono-dispersed, spherical CDs of average size 2 nm. The zeta potential measurements 

displayed peak at -12.5 mV, confirming the stability of CDs. EDS spectrum showed that CDs were 

formed only of carbon and oxygen and FTIR spectroscopy confirmed the presence of -COOH, -

OH and - CH2 functional groups. For use in microbial studies, the toxicity of CDs was evaluated 

against fungal pathogen Candida albicans. The CDs displayed no microbial toxicity up to 

a concentration of 1 mg/ml. Since, the fluorescent CDs exhibited excellent PL stability and 

no cytotoxicity, further studies are underway to use these CDs for study of drug resistance 

in microbial pathogens.  

Keywords: Carbon Dots, bioimaging, microwave synthesis, fungal pathogen 
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Chrysin Inhibits Propagation of HeLa Cells by Attenuating Cell Survival and Inducing 

Apoptotic Pathways  

Ritu Rainaa and Arif Hussaina*  
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Chrysin, one of the main active constituent of flavonoids, is known for demonstrating protective 

effects against various types of cancer including cervical cancer. In this study attempt has been 

made to establish anticancer role of chrysin on HeLa cells. MTT, mitochondrial potential, DNA 

fragmentation, annexin V /propidium iodide assays, qPCR and protein profiling was done. Chrysin 

treated HeLa cells showed time and dose dependent decrease in cell viability and demonstrated 

profound effects on nuclear morphology and DNA fragmentation. Chrysin treatment increased the 

expression of proapoptotic genes BAD, BAX, BID, BAK1, BOK and APAF1, TNF, FASL, FAS, 

FADD and caspases (like caspase 3, caspase 7, caspase 8 and caspase 9), whereas it decreased 

the expression level of antiapoptotic genes, MCL-1, NAIP, XIAP and Bcl-2 and cell cycle 

regulatory genes, CCNB1, CCNB2, CCNB3, CCNE2, CDK4, CDK2 and CCND2 at transcript 

level. Furthermore, chrysin significantly upregulated pro-apoptotic proteins like TRAILR2/DR5, 

TRAILR1/DR4, Fas/TNFRSF6/CD95, phosphoP53(S15), BAD, BAX, cleaved caspase 3, 

procaspase 3, HTRA2/Omi and SMAC/Diablo, while downregulated anti-apoptotic proteins like 

BCL-X, BCL2, XIAP and CIAPs that supports chrysin mediated apoptosis in HeLa cells. 

Remarkably, chrysin downregulated the phosphorylated AKT pathway proteins, (p-473) AKT, (p-

Ser 2448) mTOR, (p-Ser241) PDK1, (p-Ser112) BAD, (p-Ser21) GSK3 and upregulated (p 

Thr)1720AMPKa, P27(p-Thr198) and (p-Ser15) P53, indicating chrysin mediated apoptosis.  

Keywords: chrysin, apoptosis, AKT, MAP kinase, anticancer, chemoprevention 

  



ICIBLS 2020 
 

39 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

OP-06/AB-126 

MYB transcription factor genes in Capsicum spp: Identification, conservation and 

diversification with other Solanaceae genomes and expression profiling 
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MYB genes are involved in diverse plant-developmental processes and secondary metabolic 

pathways. Despite this, MYB genes remain largely uncharacterised in economically 

important and uniquely pungent Capsicum plants. Here, we performed a genome-wide 

discovery of MYB genes in three Capsicum species and identified 164 MYB genes in 

Capsicum annuum, 159 in Capsicum chinense and 149 in Capsicum baccatum. We 

comprehensively analysed Capsicum MYBs to elucidate their chromosomal locations, exon- 

intron structures, cis-regulatory elements and amino-acid motifs. Few MYB genes like 

CaMYB73 and CaMYB48 were found to be located in previously published capsaicinoid 

quantitative trait locus (QTLs) suggesting their possible involvement in pungency 

development. To infer their functions, a phylogenetic tree was constructed for C. annuum 

MYBs along with Arabidopsis thaliana and Solanum lycopersicum MYB genes. We then 

performed comparative genome analysis using MYB genes in six Solanaceae species and A. 

thaliana and identified 25 Conserved Syntenic Segments (CSSs) with 70 collinear MYB 

genes displaying whole-genome duplications. Two CSSs had a duplication depth of six. To 

study the evolutionary patterns of MYB gene family, MYB ortholog pairs were identified 

between closely related genomes- C. annuum, C. chinense and S. lycopersicum and possible 

selection pressures were predicted for MYB genes. At least 23 MYB genes (11.27 %) were 

evolving under strong positive selection indicated by high Ka/Ks ratios (>1). The expression 

patterns of MYB genes were evaluated in young and breaker fruit stages using transcriptomic 

analysis of highly pungent C. chinense (Bhut Jolokia), moderately pungent C. frutescens 

(KOK-CF) and lowly pungent C. annuum (Kosom Moso). Two MYBs- CaMYB19 and 

CaMYB31 were observed to show correlation with pungency levels in qRT-PCR analysis, 

i.e., highly expressed in C. chinense, moderately expressed in C. frutescens and lowly 

expressed in C. annuum. 

 

Keywords: Capsicum, MYB, Synteny, Collinearity, Duplication 
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Neferine Reverses the Epithelial Mesenchymal Transition Mediated by TGF-β 

Signaling in Cisplatin Resistant Colorectal Cancer Cells. 
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A platinum-based chemotherapeutic drug is the most challenging strategies in colorectal 

cancer (CRC) treatment. Development of chemoresistance is impeding for treating CRC patients, 

against platinum-based chemotherapy. Neferine, a bisbenzylisoquinoline alkaloid from lotus 

embryo considered as an effective anticancer drug, and it is found that has the potential to 

reverse the platinum-based chemoresistance drug such as cisplatin in CRC cells. Herein, we 

aimed to explore the modulatory effect of Neferine on Epithelial to Mesenchymal Transition 

(EMT) pathway on cisplatin-resistant colorectal cancer cells. Cisplatin resistant colorectal cancer 

cell line HCT – 15 was established invitro condition. Cytotoxicity effect of cisplatin and 

Neferine were observed in both cisplatin sensitive and resistant cells, respectively. Furthermore, 

EMT markers like E – Cadherin, N – Cadherin, Vimentin and SNAIL and Tumor Growth Factor 

– Beta (TGF - β) pathway markers like TGF-β-1, TGF-β-2, TGFβR were analyzed via Real – 

Time PCR. The results documented that the cisplatin-resistant cells exhibited a spheroid 

phenotype which is a characteristic of mesenchymal cells in the morphological study. Besides, 

the effect of Neferine on major genes involved in the TGF-β mediated EMT pathway i.e., TGF- 

β-1, TGF-β-2, TGFβR, E- Cadherin, Vimentin and Snail was evaluated. The results indicate that, 

after treatment of the resistant cells with Neferine, the cells showed a decreased expression of 

TGF-β-2, TGFβR, Snail and Vimentin, and increased expression of E- Cadherin when compared 

untreated cells. Thus, the results of the present study show that Neferine has a potential effect on 

the reversal of EMT pathway in cisplatin-resistant CRC cells. 

 

Keywords: Cisplatin, Neferine, Colon cancer, HCT-15 cells, EMT pathway, TGF-β pathway 
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Delivery of monoclonal antibody using 3D printed hollow microneedle  

Fariha Bushra1,2, Dennis Douroumis4,5, Md. Jasim Uddin1,2,3* 

1Department of Pharmacy, Brac University, Dhaka, Bangladesh 
2Drug Delivery & Therapeutics Lab, Dhaka, Bangladesh. 

3Pharmaceutical Innovation Group, Department of Pharmacy, Brac University, Dhaka, 

Bangladesh 
4School of Science, Faculty of Engineering and Science, University of Greenwich, UK  

5Center for Innovation in Process Engineering & Research, University of Greenwich, UK,  

E-mail id: jasim.uddin@bracu.ac.bd 

 
 

The emergence of transdermal drug delivery via hollow microneedles (MNs) can be used 

to combat the challenge of low permeability of drug molecules across the stratum cornuem and 

to tackle the challenge of trypanophobia which often hinders the adherence of the patient to 

the treatment regimen. In this current study, the 3D printed hollow MNs were fabricated and 

the tools employed for the delivery of this monoclonal antibody (denosumab; an osteoporotic drug) 

to draw a comparison with conventional subcutaneous (SC) injection. For the in-vivo studies 

of denosumab, a total of eighteen swiss albino mice were taken, which was then subdivided into 3 

groups, each comprising 6 mice- Untreated, MN mediated therapy and traditional SC injection. It 

was evident that 3D printed hollow MNs mediated denosumab delivery exhibited a remarkable 

improvement as compared to traditional injections. A comparable release profile similar to the SC 

group is obtained without inducing pain which makes the choice of a hollow MN to deliver drugs 

a tool of well tolerability and safety. The findings when investigated exhibit rapid release profile 

of this monoclonal antibody providing fast dissolution rate with steady state plasma concentration. 

As this approach of MN mediated delivery doesn’t require the assistance of others during the 

administration of drug, it will help in optimizing the patient compliance with the treatment plan. 

In conclusion, these 3D printed hollow MNs may prove to be of great assistance for widening the 

feasibility of delivery of monoclonal antibody in near future.  

 

Key Words: Transdermal; 3D printing, Hollow microneedle, Denosumab, Monoclonal antibody  
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Alleviation of Salinity Stress by Piriformospora indica and Plant Growth-

Promoting Bacteria in HD-2967 Wheat Cultivar  
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Salinity is one of the most devastating abiotic stresses that hinders plant growth and productivity. 

In order to alleviate salinity impact and to increase agricultural productivity, the efficient resource 

management and crop improvement approaches are required, however, such approaches are cost 

intensive. Among low-cost methods for mitigating salinity stress, the microbial mitigation of 

salinity stress could play a significant role in managing soil fertility and sustainable development 

of crop productivity. In this study, we investigated the response of HD-2967 wheat cultivar 

inoculated with the fungus, Piriformospora indica and plant growth-promoting bacteria (PGPB) 

under four different levels of salinity (0 mM NaCl, 50 mM NaCl, 100 mM NaCl, 200 mM NaCl 

having electrical conductivity (EC) value 0.01, 5.84, 11.50, 21.4 mS cm-1respectively). The results 

of this study showed that, the P. indica and PGPB inoculated HD-2967 wheat plants had a greater 

root and shoot biomass and leaf area as compared to uninoculated HD-2967, subjected to different 

levels of salinity. Microbial inoculation of HD-2967 wheat plants also restored better 

photosynthetic rates, transpiration, stomatal conductance, relative membrane permeability, 

internal CO2, chlorophyll and carotenoid levels under salinity stress. Moreover, microbial 

inoculation increased the accumulation of glycinebetaine, total sugars and proteins, whereas the 

activity of lipoxygenase enzyme and MDA content decreased significantly. Inoculation of HD-

2967 cultivar with PGPB showed significant increase in the accumulation of proline content as 

compared to that of the P. indica and uninoculated plants under all levels of salinity. Result of this 

study showed that the salinity tolerance was more pronounced in the PGPB inoculated than P. 

indica inoculated plants. Such microbes may be considered as potential bioinoculants to alleviate 

salinity stress in HD-2967 wheat cultivar; however, a detailed study at molecular level needs to be 

done, to understand the mechanism by which microbes alleviates salinity stress in HD-2967 

wheat cultivar. 
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Lignocellulosic biomass is a renewable energy source consisting mainly of 

cellulose, hemicellulose and lignin. Cellulases are the enzymes that cleave β-1, 4-glycosidic 

linkages present in cellulose component of lignocellulosic biomass to liberate sugars that can 

be fermented to bioethanol using yeast/bacteria. Enzymatic hydrolysis of cellulose is carried 

out by the synergistic action of three hydrolytic cellulolytic enzymes [exo-1,4-glucanase/ 

Cellobiohydrolase (Cbh), endo-1,4-glucanase (Egl) and β-glucosidase (Bgl)]. The synergistic 

enzymatic action of Egl and Cbh liberate cellobiose from cellulose, which is further hydrolysed to 

monomeric sugars by Bgl. Bgl is an essential and crucial component of the cellulase complex for 

complete saccharification of cellulose. There is a dire need of finding efficient Bgls with high 

glucose tolerance and thermostability for efficient biomass conversion. In this investigation, the 

synthetic gene encoding β-glucosidase (MtBgl3c) of a thermophilic mold Myceliophthora 

thermophila was cloned in pET28a(+) and expressed in Escherichia coli. The experimental 

variables have been optimized for enhanced enzyme production and activity of recombinant 

MtBgl3c. Structural characterization of MtBgl3c has been done using various in-silico approaches. 

The protein structure of MtBgl3c has been determined by homology modelling. The catalytically 

important amino acid residues have been identified which suggest new ideas for protein 

engineering of MtBgl3c for attaining improved activity and cost-effectiveness. The docking data 

of MtBgl3c with glucose illustrate its tolerance to glucose. The present investigation has also 

revealed thermostability of MtBgl3c, making it useful in biomass saccharification.  

Keywords: cellulose, cellulase, β-glucosidase, gene cloning, homology modelling, 

docking, bioethanol 

 

  



ICIBLS 2020 
 

44 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

OP-11/AB-098 

Immunohistochemical analysis of Telomerase reverse transcriptase (TERT) in 
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Melanoma is one of the most malignant tumors of the eye and conjunctiva. Excessive amount of 

melanin pigments in melanomas often hamper immunohistochemical assessment. The standard 

use of KMnO4 and K2Cr2O7 as bleaching agents has often been shown to alter the specificity and 

sensitivity of antigenic epitopes of the tissues thereby hindering IHC based investigation. Over 

expression of telomerase reverse transcriptase (TERT) has often been reported in various 

carcinomas leading to an increased in the activity of telomerase enzyme, which is crucial for 

survival of cancer cells. TERT promoter mutation are frequent in conjunctival melanoma, however 

its expression has not been reported in conjunctival melanoma due to presence of heavy melanin 

pigmentation which often interferes with 3,3’-diaminobenzidine (DAB) based 

immunohistochemistry. In this study we evaluated the use of Tricholoroisocyanuric acid (TCCA) 

solution as a cost effective and reproducible technique and also derived the chemistry behind 

bleaching of melanin pigment from melanoma tissue for immunohistochemical evaluation of 

conjunctival melanoma. 

Method- 10 ocular melanoma samples were analyzed for TERT, KI-67 and HMB-45 immuno 

expression using monoclonal antibodies followed by DAB and TCCA treatment. 

Result- Effective bleaching was achieved using freshly prepared 5% Tricholoroisocyanuric acid 

solution. HMB-45 was localized in cytoplasm and KI-67 positivity was observed in the nucleus. 

TERT expression was seen 70% cases of ocular melanoma. TERT nuclear positivity was also 

detected in patients with primary acquired melanosis. 

Conclusion-The bleaching effect of TCCA solution on melanin pigments did not interfere with 

immunostaining using TERT antibody. The finding of this study advocates the use of TCCA 

solution for effective and rapid removal of melanin pigments from paraffin embedded sections to 

expose the epitopes for immunohistochemical analyses. 

Keywords: Conjunctival melanoma, Tricholoroisocyanuric acid, Immunohistochemistry, HMB -

45, Telomerase reverse transcriptase 
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OP-12/AB-203 

Nano Zerovalent Iron and Chitosan Decorated Mesoporous Wood Based Filter for Water 

Treatment 

Ragul V * 
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Wood is a flexible material appreciated extremely for its, cost effective, great quantity, and 

biocompatibility. In addition the wood materials possess prominent antimicrobial properties and it 

can withstand efficiently when compared to other materials like glass, steel and plastics. The 

investigation aimed to evaluate, antimicrobial activity of Prosopis juliflora wood which is 

decorated with chitoson and nano zerovalent ion (nZVI) by agar diffusion method. The wood 

sample was in average of 8 mm x 8 mm x 3mm sized hard woods were tested against six different 

wood infecting and fluoride tolerant bacteria. It observed that the different characterization studies 

like UV-Visible spectroscopic analysis and FTIR analysis with its effective antibacterial activity 

was performed against Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus faecalis 

and Escherichia coli. In addition the increased antibacterial activity was shown in E.coli. The 

prepared decorated wood material effectively eliminates more than 98.5 %. After that, S. aureus 

and E. coli suspension were passed through decorated wood based filter and elimination of these 

bacteria reach up to 7 and 3.3 orders of enormity. The observation shown, fabricated biomaterial 

which can easy to handle, easy available, biodegradable has prospective point of use for water 

treatment strategies.  

Keywords: Chitosan; Nano Zerovalent Iron; Antibacterial activity; Prosopis juliflora; 

Bioremediation. 
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Allergic diseases and ailments are rising in developing countries. In India, 25-35% of people suffer 

with some or the other kind of allergies. Hence it becomes vital to discover or explore new and 

reasonable therapeutics for prevailing allergic diseases. This implicates a call for detailed study of 

molecular mechanisms behind allergic responses and release of inflammatory mediators by innate 

immune cells known as mast cells. Mast cells when encounter an allergen or a foreign particle, 

they respond with regulated exocytosis to release pro-inflammatory mediators pre stored in their 

granules. Earlier research has suggested that the t-SNARE present in mast cells is SNAP-23. This 

t-SNARE is formed in the cytoplasm of the mast cell and further gets attached to the plasma 

membrane and plays an important role in the exocytosis. Our present study is based on 

transient/temporarily phosphorylating/dephosphorylating SNAP-23 to study its effects 

on membrane association, and later exocytosis by MCs. In SNAP-23, we studied 

the phosphorylation kinetics of the two identified amino-acid residues [Serine 120(S120) 

and 95(S95)], these amino-acid residues are phosphorylated at different times when cells are 

activated with allergens. S120 is phosphorylated first and S95 is phosphorylated later. We mutated 

these two amino-acid residues to Asp (Aspartate which is phospho-mimetic) and Ala (Alanine 

which is phospho-negative) and cloned into GFP vector to produce these mutants: SNAP-

23(S95AS120A), SNAP-23(S95DS120A), SNAP-23(S95AS120A), and SNAP-23(S95DS120A) 

which were later transfected into RBL-2H3 (mast cells). 24 hours post-transfection and allergen 

cross-linking (for 10 minutes, for 45 minutes), confocal microscopy showed reduced membrane 

and internal membrane associations in Wild-type and all the mutants.  The outcome of transfecting 

these clones on exocytosis of MCs was also investigated using a standard secretion reporter assay 

viz. co-transfection of hGH DNA and phospho-mutants in mast cells and then cross-linking with 

allergen (for 45 minutes). The hGH secretion results at 45 minutes were as follows: in GFP-SNAP-

23(T102A) (hGH secretion -17%), GFP-SNAP-23(S95DS120D) (hGH secretion-19%) [GFP-

SNAP-23(S95AS120A) (gGH secretion -9%) exhibited reduced secretion when compared to 

SNAP wild-type. SNAP-23(S95DS120D), SNAP-23(S95AS120D) and SNAP-23(T102A) 

transfected MCs shown noteworthy reduction in secreted hGH as compared to wild type cells. 

Therefore, we conclude that the regulation of SNAP-23 membrane association dynamics and 

exocytosis regulation may involve the back-and forth phosphorylation of the two identified amino 

acid residue sites. 
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Breast cancer is one of the leading causes of mortality in women. Among its different types, triple 

negative breast cancer (TNBC) is known to be severely aggressive, and it is also colossally 

abundant –– accounting for 10-20% of all breast cancer cases. Conventional chemotherapy can be 

effective in TNBC treatment, since it causes profuse damage to cancer cells. However, 

unfortunately, this approach is harsh, thereby leaving deleterious impact even on normal cells. 

Also, it is often associated with development of resistance to chemotherapeutics.   

To avoid the debilitating effects of traditional therapy approaches, an innovative strategy has 

emerged in the recent years. While the traditional goal of chemotherapy is to completely 

obliterate cancer cells (and tumor), the novel alternative approach is aimed at causing premature 

senescence of cancer cells. A senescent cancer cell is not technically dead, but its growth (as well 

as that of the tumor) is mitigated or stopped –– almost like being metabolically “asleep.” This 

approach, being milder or “less harsh,” circumvents the complications that emerge from the 

conventional intervention methods. However, although the alternative approach is promising, very 

few novel therapeutic compounds have accomplished to realize the objective of this strategy 

holistically. The paramount problem in this mode of intervention is the lack of specificity of 

therapeutic compounds for cancer cells. So, albeit being milder in cytotoxicity, these compounds 

might lead to unwanted senescence in non-cancerous cells of the body as well.   

We have synthesized a novel compound (indenone) that has shown selectivity for TNBC cells. 

This compound follows the alternative “milder” approach of inducing senescence in cancer cells, 

but does not cause any significant damage or senescence in normal cells. Effectively, our novel 

compound conclusively drives TNBC cells into a selective slumber. In my presentation, I will 

provide evidences of therapeutic application for the novel indenone compound in TNBC. 
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Background 

Glioblastoma Multiforme (GBM) is the most malignant and invasive tumor of the central nervous 

system. Although temozolomide (TMZ) has improved the survival of glioma patients, long-lasting 

responses have not been reported, therefore there is a need to develop new treatment strategies. 

Drugs targeting PI3K/AKT/mTOR pathway responsible for the cell proliferation and tumor 

progression have proven more efficacious in the treatment of various cancers including GBM. 

Hence, in this study we evaluated the proficiency of the drugs TMZ with Metformin (MET) and 

epigallocatechin gallate (EGCG) in regulating PI3K/AKT/mTOR pathway and attenuating GBM 

in in a xenograft induced rat model of GBM. 

Methodology 

C6 rat glioma cells were used to induce tumor in the rat brain orthotopically. After 20 days of 

glioma implantation, rats were treated with the drugs for 7 days, after which the brain tissue was 

isolated. H&E staining was performed to analyse the tumor progression. The levels of proliferative 

(KI67) and angiogenic (VEGF) markers were analysed by IHC. Further gene expression by qRT-

PCR and protein expression by western blot were studied for markers of PI3K/AKT/mTOR 

pathway and apoptosis. Protein docking was performed to analyse the effect of each drug and its 

metabolites on VEGFR-1. 

Results 

The combination of TMZ+MET+EGCG enhanced the survival of the tumor induced rat, reduced 

tumor formation and the levels of proliferative markers. Further the triple drug- combination 

enhanced the levels of apoptotic bio-markers. Similarly, the docking results showed that the drugs 

and their metabolites inhibited the activity of VEGFR-1, a key regulator of the PI3K/AKT/mTOR 

pathway. 

Conclusion 

The triple drug combination showed proficient anti-glioma activity by supressing the 

PI3K/AKT/mTOR pathway. 

Key words: Glioblastoma Multiforme, Temozolomide, Metformin, Epigallocatechin Gallate, 

PI3K/AKT/mTOR, KI67, VEGF/ VEGFR-1, protein docking 
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Background: The COVID-19 Pandemic has brought the world to a standstill with a vaccine being 

the only way forward. A mRNA vaccine against the virus, relatively a newer frontier would prove 

to be a game changer. Despite the pros of the mRNA vaccines, the major con is its inferior stability 

due to which it might not be possible to reach the masses.  

Purpose: This study aims at building a robust data model which could accurately predict the 

degradation rates of the various RNA molecules, when placed at the various positions within the 

mRNA chain.  

Methodology: The dataset of 629 RNA molecules aggregated from the Kaggle repository 

were used to train pre-defined models like GRU, LSTM, RNN with a Training: Testing ratio 

of 80:20. The RMSE values of parameters like reactivity, deg_Mg_pH10 and deg_Mg_50C 

were evaluated.  

Result: The RMSE values of predicting reactivity with GRU, LSTM and RNN are 0.0561, 0.0455 

and 0.0674 respectively. The RMSE values of predicting deg_Mg_pH10 with GRU, LSTM and 

RNN are 0.0481, 0.0575 and 0.0413 respectively. The RMSE values of predicting deg_Mg_50C 

with GRU, LSTM and RNN are 0.0527, 0.0598 and 0.0458 respectively.  

Conclusion: The LSTM model predicts the reactivity with a better accuracy, while the 

RNN model predicts the deg_Mg_pH10 and deg_Mg_50C with better accuracy. The proposed 

model has been able to predict the degradation rates of RNA molecules accurately. This model 

would help computational biologists build a mRNA vaccine with a superior stability.  

Keywords: Artificial Intelligence (AI), COVID-19, mRNA vaccine, RNA molecules 
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An elevated level of homocysteine is correlated with cardiovascular diseases (CVDs). It is not 

known if homocysteine is a cause or consequence of these pathologies. Cigarette smoking (CS) is 

a known risk factor for developing CVD. It is possible that exposure to CS causes the generation 

of homocysteine that can contribute towards developing CVD. Homocysteine is a metabolic 

intermediate in the glutathione biosynthesis path, wherein it is converted to cystathione through 

the action of cystathione β-synthase (CBS). CBS is a pyridoxal-5- phosphate dependent enzyme 

condense serine and homocysteine to form cystathione, A compromised activity of CBS results in 

the accumulation of homocysteine and its subsequent secretion. To verify our hypothesis, 

primarily we have compared the level of homocysteine in CS treated and untreated animal or 

hepatocytes. The result showed an increased homocysteine level in the serum of treated guinea pig 

compared to the untreated animal. A similar result was also obtained from the cell line study. The 

conditioned medium obtained from CSE treated hepatocytes exhibited the presence of a 

significantly higher level of homocysteine (~42 µM) than the conditioned medium obtained from 

the untreated cell line that showed the presence of ~27 µM homocysteine. These results 

documented that the CSE treatment causes the generation of homocysteine that secretes out to the 

growth media. Towards understanding the significance of this increased homocysteine in the 

conditioned medium, we have tested the effect of conditioned media obtained from CSE treated 

and untreated cells along with pure homocysteine on U937 cells for its generation of foam cells. 

Foam cell formation was verified by oil red O staining. Consistent with our expectation, the 

conditioned medium that was obtained from CSE treated hepatocytes exhibited the formation of 

foam cells. Similarly, the addition of 42 µM pure homocysteine also caused the formation of foam 

cells. On the other hand, macrophage cells that were treated either with conditioned medium from 

CSE untreated cells or 26 µM pure homocysteine failed to form such foam cells. Thus based on 

these results it can be said that exposure to CS results in the generation of homocysteine that leads 

to the formation of foam cells. Since foam cell formation is considered to be the hallmark event 

for the development of CVD, our results also suggest that increased homocysteine can be a risk 

factor for developing CVD. Towards understanding the underlying mechanism of higher 

production of homocysteine in CSE treated cells; we examined CBS activity, as it is involved in 

the conversion of homocysteine to cystathione, in CSE treated and untreated cells. We observed 

that a prolong exposure to CSE resulted in a significant reduction of this enzyme activity and thus 

contributed towards the accumulation of homocysteine. Thus the present study provides a new 

mechanism of foam cell formation wherein CSE inhibits CBS activity and subsequently, the 

generation of more homocysteine induces the formation of foam cells. 
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Herein, we present results relating to the formulation of a conductive, printable carbon nanotubes-

based ink for potential applications in flexible biosensing and papertronic devices. For the ink 

formulation, high viscosity carboxymethyl cellulose (CMC) was utilized as both viscosity modifier 

and binding agent, and deionized (DI) water and terpineol were used as the dispersing medium. 

First, CMC was dispersed in DI water:terpineol mixed solvent via magnetic stirring, yielding a 

viscous dispersion agent. Polysorbate 80 was added to enhance the stability of water:terpineol 

solvent mixture. Thereafter, carboxylated MWCNT (cMWCNT; 2 wt.%) was added to this solvent 

mixture via magnetic stirring and probe sonication, yielding a stable, conductive ink. This ink was 

then manually coated onto paper substrates (cMWCNT@Paper), which were then cut into several 

paper electrodes (2 × 1 cm2) for characterization and biosensing studies. The thus fabricated 

cMWCNT@Paper electrodes were characterized for electrical conductivity, viscosity, and 

electron transfer rate by four-probe conductivity meter, rheometry and electrochemical impedance 

spectroscopy, respectively. The maximum conductivity of the cMWCNT@Paper electrodes was 

found to be >1000-fold higher than the conductivity of a regular paper substrate. Rheological 

analysis revealed the thixotropic nature of the ink formulations, which is suitable for screen 

printing. The paper electrodes were further modified by immobilization of capture DNA probes 

(P1) via avidin-biotin affinity binding (P1/cMWCNT@Paper). This DNA electrode was utilized 

for the detection of Neisseria gonorrhoeae-specific porA pseudogene sequence via a DNA 

sandwich hybridization strategy. The biosensor yielded a wide linear range with good sensitivity 

and lower detection limit. Further studies towards scale up of the conductive ink formulation and 

its utilization for screen printing biosensing electrodes are underway. 
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Mycobacterium tuberculosis Complex (MTBC) organisms encode a 24 kDa immunogenic protein 

called MPT64. This MPT64 antigen is widely used as a diagnostic marker to differentiate MTBC 

from Non-Tuberculous Mycobacterium (NTM). However, RD2 genomic sequence deletion leads 

absence of MPT64 protein in certain Mycobacterium bovis Bacillus Calmette–Guerin (BCG). 

There is high chance of misdiagnosis of infections due to MPT64 negative M. bovis BCG strains 

as NTM. We present two cases that are initially diagnosed as NTM infection and were later 

identified as BCG adenitis and osteitis caused by M. bovis BCG Danish 1331 strain. Case 1 was a 

female infant of four months old with BCG adenitis admitted with left supraclavicular and left 

axillary region swelling. Case 2 was a one year and five months old male child with BCG osteitis 

with left leg mobility difficulty swelling of soft tissue on the knee joint. BCG vaccine was 

administrated at birth on the left deltoid region which healed without any complications in both 

the cases. Both the clinical specimens were acid-fast bacilli and positive for GeneXpert/RIF, but 

the cultures were MPT64 card negative.  The clinical implications of M. bovis BCG is immense 

as they are resistant to Pyrazinamide (first-line anti-TB drug), and the presence of disseminated 

BCG in young children is a hall mark of serious immune deficiency which need to be ruled out.  

Keywords: Mycobacterium bovis BCG, MPT64, adenitis, osteitis.  
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Protein energy malnutrition affects large proportion of people in developed and developing world. 

Traditional maize is nutritionally poor as it possesses low level of lysine (0.15-0.25%) and 

tryptophan (0.03-0.04%). Quality protein maize (QPM) hybrids with recessive opaque2 (o2) gene 

has been commercialized globally. In India, white maize is preferred as a food over yellow maize. 

So far, only two o2-based QPM hybrids are available in the country for commercial cultivation. 

Here, we introgressed a novel recessive opaque16 (o16) along with o2 into the parental lines of 

two popular white maize hybrids viz., HM5 (HKI1344 × HKI1348-6-2) and HM12 (HKI1344 × 

HKI1378) through marker-assisted selection (MAS). Recessive o16 enhances lysine and 

tryptophan by 50-60% over o2 alone. Gene-based marker (umc1066 and phi057) for o2, and gene-

linked SSRs (umc1141 and umc1149) specific to o16 were successfully used for foreground 

selection in BC1F1, BC2F1 and BC2F2 generations. >100 SSRs were used for background 

selection that led to the recovery of 90-95% recovery of recurrent parent genome.  The MAS-

derived reconstituted hybrids with o2o2/o16o16 evaluated at multiple locations possessed 

significantly higher lysine (>0.480%) and tryptophan (>0.120%). The grain yield potential of the 

improved hybrids (HM5-o2+o16 and HM12-o2+o16) was at par with the original versions. This 

is the first report of conversion of white maize hybrids into high lysine and tryptophan version 

using both o2 and o16 genes. Development of these biofortified white hybrids with higher protein 

quality would help in alleviating protein energy malnutrition in India. 
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Study has been conducted in gram panchayat Bhanwad (310 37’ 38” N latitudes and 760 48’ 20” 

E longitudes) falling under Sundernagar block of District Mandi, Himachal Pradesh North Western 

Himalayas from August 2019 to September 2020. Altitudinal range of panchayat is 870 -1200m. 

It covers 543-hectare land out of which 203.78-hectare area is under Terretorial Zone of Forest 

Wild Life Wing. Total population of Panchayat is 2111, Temperature range is 18-35 o C and rainfall 

is 900 mm to 1278 mm annually. 52 crop wild relatives (CWRs) 28 herbs, 08 Shrub and 16 trees 

has been documented during this study belonging to 23 Families and 28 genera. Family Rosaceae 

is dominant represented by 10 spp. followed by family Fabaceae (5 spp.) among genus 

Amaranthus, Rosa, Citrus and Prunus are dominant represented by 3 spp. each. These plants are 

utilized as a source of food, fodder, fuel, oil, medicine and material by local people, but their use 

and tradition knowledge of utilizing is on sharp decline. Due to population explosion and shrinking 

of agriculture land major challenge before researcher is to feed day by day growing population and 

ensure food security. Further adverse environmental conditions followed by emergence of new 

pathogens and pest future crops will need to thrive in a drier, warmer and more variable climatic 

conditions. All this necessity the production of novel crop varieties which are resistant to biotic 

and abiotic stresses and also maintain natural biodiversity. CWRs are important source of the genes 

for breeding program because these have been evolving for thousands of years in adverse 

environmental conditions and possess a much higher degree of adaptability. They can provide 

germplasm for hybridisation and rootstock for grafting of commercial crops. To ensure food 

security CWRs need to be utilized efficiently in crop improvement and breeding programme for 

better outcome.  

Key Words: Crop wild relatives (CWRs), Bhanwad, Breeding program, Crop improvement, Food 

security. 
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Lignocellulosic agricultural waste such as paddy straw, wheat straw and corn straw are known as 

stubble waste. Setting fire to crop waste emits various harmful gases in the atmosphere which 

causes harmful effects on human health and damages bacterial and fungal populations in the soil. 

Punjab and Haryana generate huge quantity of paddy straw 220 lakh tonne and 65 lakh tonne 

respectively. To reduce the strain on the environment, treating lignocellulosic waste as valuable 

resource is an essential pillar in waste management. Biomass pre-treatment is performed to 

separate cellulose, hemicellulose and lignin. In present study, dilute acid and alkali pre-treatment 

were studied using Sulfuric acid and Sodium hydroxide (H2SO4 and NaOH) to increase the sugar 

yield in Rice straw and corn straw. Different concentrations of 0.3%, 0.6%, 0.8%, 1% and 1.2% 

were taken for analysis. Thermochemical pre-treatment in lignocellulosic biomass is used to 

enhance the yield of fermentable sugars. The compositional analysis was performed for both 

lignocellulosic biomasses. Thus, stubble waste which is locally and easily available agro-waste 

can be used for microbial production of valuable products such as bioethanol, enzymes, 

biohydrogen, organic acids etc. 
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Pharmaceuticals have emerged in the past decade as contaminants. Naturally occurring antibiotics 

are often analyzed and studied along with synthetic antibiotics considering their strong endocrine 

disrupting property. Antibiotic occurrence in the environment can hamper microbial functioning 

in different ways and have both direct (short-term) and indirect (long-term) effects on microbial 

communities. These antibiotics can lead to more detrimental effects due to the emergence of multi-

resistant bacterial genes at the micro-level, which in turn enhance the chances of bacterial survival. 

Diverse antibiotic drugs have been used as medication of bacterial infections; however, their 

excessive use, improper handling, and drawbacks in treatment facilities can result in their 

accumulation and biotransformation in the aquatic systems. The solution to the increasing threat 

of antibiotics in treated wastewater and natural waters, various treatment strategies have been 

studied, of which photocatalytic degradation is one of the significant options. It is essential to 

synthesize novel photocatalysts with enhanced efficiency for the increasing energy demand. In 

particular, the present work focuses on the multiple approaches of photocatalytic degradation in a 

stand-alone system and in combination with other processes and nanomaterials. Different photo-

active materials, molecular oxidation, kinetic mechanisms, and influence of different parameters 

involved have been discussed in detail in order to explain the optimum conditions for 

photocatalytic degradation of antibiotics. 

Keywords: Antibiotics; Semiconductor Photocatalysts; photocatalysis reaction mechanism; 

nanoparticles; pollutants. 

 

  



ICIBLS 2020 
 

58 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-004 

A study on DNA profiling and its applications 

Author: Gopika Kannat Jayalal (f0180290@dubai.bits-pilani.ac.in) 

Corresponding Author: Salma Navaz (f20180221@dubai.bits-pilani.ac.in) 

Under the guidance of Prof. D. Jalaluddin Shariff, Ph.D., F.A.Z.  

(djshariff@dubai.bits-pilani.ac.in) 

Birla Institute of Technology & Science, Pilani - Dubai Campus, Dubai International Academic 

City, Dubai, U.A.E. 

Each and every person in this planet shares 99.9% of same DNA sequences. It is this 0.1% that 

makes every individual unique, except for monozygotic twins. Difference of this 0.1% is not a 

small amount as it has around 3 million base pairs by which individuals can be distinguished. 

DNA fingerprinting is known in other terms, such as the genetic fingerprinting or as DNA typing 

or it is called DNA profiling. With the help of DNA profiling, an individual can be identified 

based on the polymorphisms in their DNA which is present in every cell of their body and 

obtained from their biological parents. It can be tested with biological samples obtained from 

that person, such as hair, blood, semen, saliva etc. Therefore, it can assure parentage of a person 

and plays a major role in criminology department as well. It is commonly applied various fields 

like- forensics, parental testing, medicine, biometrics, ancient DNA etc. This is extremely helpful 

in solving cases of rape, which were laborious to resolve prior to the introduction of DNA 

profiling. It has supported in various kinds of investigations both criminal and civil cases. DNA 

profiling is becoming more advanced and robust by the introduction of newer and modern 

techniques. Based on the quality and the quantity of the sample, different techniques may be 

implemented. A lot of cases previously decided on classical evidences could be reanalysed with 

this technology. Innocence of wrongly accused could be proven as well. 
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Low cost next generation sequencing is leading us into a “big data” era. Additionally, 

the availability of high performance computing facilities has made it well within the reach 

of biologists to generate and analyse gigabytes of NGS data such as metagenomic reads, 

within hours. A prevalent way to discover meaningful relationship from such data is 

primarily achieved through BLAST similarity search. We present a python based command line 

tool A.L.B.I which can be used to parse and analyse large outputs from standalone BLAST+ 

runs.  The package primarily retrieves query hits along with their predicted protein or gene 

id’s.  This allows a user defined extraction of gene and protein sequences in FASTA 

format followed by downstream analysis using graphical representations, all without the need 

for complex programming skills or licensed software. The tool can be easily integrated into 

PBS and SLURM scripts that are provided in the package, enabling users to run multiple 

large sized BLAST+ outputs in high performance computing facilities. The package can 

be accessed at A.L.B.I. 
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Antibiotics as an organic pollutant in wastewater is a severe threat to human health as well as 

to surrounding flora and fauna. Traces of antibiotics left in effluent due its incomplete removal 

by conventional methods such as biological treatment and membrane filtration has potentially 

resulted in the rise of drug resistant microorganisms. In this study, TiO2/chitosan nanocomposite 

prepared by sol-gel method, encapsulated in calcium alginate beads are reported for adsorptive 

removal of tetracycline. The sample was successfully characterized by scanning electron 

microscopy. The composite removed 90% TTC from the solution in 60 mins. In order to 

understand the dynamics of reaction, Lagergren pseudo-first-order and pseudo-second-order 

kinetic models were examined.  The adsorption process followed pseudo-second-order with co-

efficient of regression R2 being 0.9854 while the adsorption capacity was calculated to be 50.8 mg 

g-1. The composite shows potential application for water treatment by tetracycline removal. 
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Lung diseases such as lung cancer, asthma, bacterial infections, cystic fibrosis and 

chronic obstructive pulmonary diseases are very prevalent worldwide responsible for 

deaths.  Nanomedicine is a research field which uses a combination of different branches of 

sciences such as biology, physics, chemistry and material science. The application of 

nanomedicine has been growing rapidly over the last few years for lung diseases as a new area of 

science. There are nanosystems such as liposomes, lipidic nanoparticles, nano-emulsions, etc. 

which is precisely used in delivering drugs via orally, pulmonary or parental in treating the 

pulmonary diseases. The nano-emulsion is the most well-organized dispersed nano-system of 

droplet size which ranges to submicron size. Nano-emulsions are transparent biphasic dispersion 

of two immiscible liquids i.e., oil and water which is thermodynamically stable and stabilized by 

the amphiphilic surfactant and co-surfactant which is less than 100nm. Due to the favorable 

properties to solubilize hydrophobic chemotherapeutics, biocompatibility, thermodynamic 

stability and targetability of nano-emulsions, it can be used in cancer therapy. Nano-emulsion 

exhibit multifunctional role. This review gives an overview on the future aspects of nano-

emulsions as drug delivery in the treatment of lung diseases.  
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CAR T cells are transformed T cells expressing an engineered chimeric gene called 

chimeric antigen receptor, ‘CAR’. Fundamental CARs constitute an extracellular antigen 

binding fragment derived from a B-lymphocyte and intracellular signalling units taken from T 

cells.  Thus, the receptor CAR provides exquisite structural and functional modules derived both 

from cells of humoral and cell mediated immunity thus encompassing diverse degrees of 

antigen specificity and stronger responses of T cell mediated killing in a single cell. The 

development of CAR T cell is a breakthrough in the field of immunoediting and several 

formulations against haematological malignancies have been approved by FDA. Thus, CAR T 

therapy is the only approved therapy which is simultaneously a cell therapy, a gene therapy and 

an immunotherapy. In recent years, CAR T cell technology, manufacturing, modifications in 

CAR structure and function and its clinical trials for various forms of haematological and 

solid tumors have become a revolution. Biologists and bioindustries are developing advanced 

fourth generation and next generation CARs and thus making it feasible to implement 

CAR immunotherapy in critical solid tumors and cold tumors. CAR T cells are explored to 

become self-sufficient to combat any cancer type and its microenvironment as a potent 

immunoediting approach after the ICI therapies. Recent studies focus to streamline CAR approach 

with better antigenic and immune variance, less toxicity, improved immune infiltration and 

response, better and cost-effective manufacturing protocols and effectiveness against several 

tumors. This therapy has rendered the gene edited immunological cells as one of the greatest forms 

of immunoediting by which the humankind can solve numerous challenges associated with 

cancer and its various terrific phenomena.   

Keywords: CAR T therapy, cold tumors, haematological malignancies, immunoediting, 

solid tumors. 
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 Cystic fibrosis is a genetic disease characterized by the body’s inability to regulate ion channel 

transporting chloride ions and water across cell membranes. It is due to the mutation in cystic 

fibrosis transmembrane conductance regulator (CFTR) gene that is now unable to code for CFTR 

protein. As a result, there is production of thicker and stickier mucus than usual. Gene therapy is 

one of the most anticipated treatments for cystic fibrosis but it is still under development. Now 

recently, a new species known as Akkermansia muciniphila from phylum Verrucomicrobia was 

isolated from the human intestinal tract. With high abundance of 3 percent in human colon, it has 

the ability to degrade mucus by utilizing it as a carbon and nitrogen source. It also plays a vital 

role in the host metabolic functions and immune responses. The versatile nature of A. muciniphila 

indicates it to be indispensable microbe for human welfare. Significant reductions in A. 

muciniphila have been observed in various diseases. Studies have shown it to be safe for human 

administration. Therefore, a critical analysis of correlation between A. muciniphila and cystic 

fibrosis is needed. Particularly, when one accumulates mucus and the other degrades it. 
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Pharmaceutical compounds have been long present in various water bodies but have 

recently garnered enormous scientific intertest. The unrestricted and huge release of various 

pharmaceutical wastes in the environmental matrices have caused numerous harmful effects on 

residing organisms. Even though they are found in very less amount i.e. in µg/L-mg/L range 

in environment, but exhibit many toxic impacts on biota even at trace levels. Owing to 

development in technology, pharmaceutical compounds have also been reported to be present in 

drinking water.  Presently, treatment of these emerging contaminants by different treatment 

processes is not much effective and associated with countless limitations like excessive operational 

costs, prerequisite of harsh reaction conditions and generation of large amount of toxic sludge as 

secondary waste.  Hence, there is an indispensable requirement of designing a cost-effective, 

environment friendly and more efficient method for treating these contaminants. Biological 

organisms like microalga can be considered as a possible candidate for removing pharmaceutical 

compounds from water as it represents high capacity to treat various organic and inorganic 

pollutants. Phycoremediation for removal of pharmaceutical compounds has several advantages 

over other treatment technologies for instance; easy operation, low capital investment, no 

generation of harmful by-products. Simultaneously, the treatment efficiency of microalgae can be 

enhanced by various approaches such as using microalgal consortia. Microalgal consortia can 

naturally occur in the environment or it can be prepared artificially. This method enhances the 

degradation efficiency of pharmaceutical compounds in less time period and increase the practical 

feasibility of this treatment process.  Therefore, through microbial consortia, we can achieve 

effective treatment of pharmaceutical compounds from water.   

Keywords: Pharmaceutical compounds; microalgae; microalgal consortia; degradation; 

phycoremediation  
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Arteriovenous malformations (AVM) are tangles of dysplastic blood vessels which shunt blood 

from arteries to veins with no intermediary capillary bed. Cerebral AVM can cause intracranial 

hemorrhage, resulting in disability or death. Studies have demonstrated the upregulated expression 

of angiogenesis- related factors in human brain AVMs. AVMs are high shear stress systems due 

to the direct connection of feeding artery to drainer vein. High shear and disturbed flow may have 

a profound influence on the exposed luminal endothelial cells. Endothelial Mesenchymal 

Transitions (EndMT) may have a role in sporadic Arteriovenous Malformations (AVMs). In 

EndMT, Endothelial Cells take on the properties of Mesenchymal cells, disorganization of EC 

junction and spindle like morphology. We hypothesized that a high and disturbed fluid shear stress 

alter the expression of vasoactive protein genes like KLF2 and BMP-4, which in turn can modulate 

TGF- β signaling and EndMT resulting in vascular remodeling and AVMs.  

Methods: QRT PCR analysis and Immunohistochemistry was carried out and gene expression is 

studied. QRT-PCR Analysis was done on samples obtained from cerebral AVM patients of varied 

ages. EndMT genes like and Shear stress genes were analyzed in a total of 4 control and 7 test 

samples. Immunohistochemistry was performed on tissue sections of AVM nidus and controls. 

Result: SLUG gene was found to be moderately upregulated. SNAI1 and α-SMA were found to 

be highly upregulated. Shear stress regulator BMP-4 was found to be highly regulated with a 

cumulative fold value of 28.5. KLF-2 showed moderate upregulation with a fold value of 10. HUR 

showed slight upregulation. Immunohistochemical analysis indicated the upregulated and 

localized expression of α-SMA, NCAD, and SNAI1.In conclusion, disturbed altered flow as 

evidenced by upregulation of shear stress genes, can induce vascular remodelling in Arteriovenous 

Malformation. Further studies can be done to understand the signaling which causes progression 

of the disease. 



ICIBLS 2020 
 

66 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-013 

Amelioration of tumor recognition property of the immune system by natural epigenetic 

modulators 

Ashok Tiwari1; Rachana2*; Juhi Mathur3  

1,2,3Department of Biotechnology, Jaypee Institute of Information Technology, A-10; Sector-62; 

Noida-201309, Uttar Pradesh 

E-mails - 1 ashoka.pareek01@gmail.com; 3 juhimathur77@gmail.com  

*Corresponding author - rachana.dr@iitbombay.org  

India and many of the other parts of the world have been practising the use of natural products 

from long ago as the treatment of a wide range of diseases including cancer. Still, up to the date, 

scientists are working on various naturally occurring products, mainly from microbial and plant 

origin which exhibits the anti-neoplastic properties. These products have been found to be 

effective modulators of various cancer initiating mechanisms like cell proliferation, cell growth, 

apoptosis and metastasis along with hefting up the immune system against tumors. In many of 

the studies, it has been well established that naturally occurring epigenetic modulators like 

resveratrol, romidepsin, butyrate and curcumin boost up the antitumor immunity and restores the 

tumor recognition property of the immune system and eventually provides a shield against many 

of the neoplastic conditions. Here, some of these naturally occurring anti-neoplastic epigenetic 

modulator drugs which ameliorate the tumor recognition property of the immune system will 

briefly be explored.  

Keywords: Natural Products, anti-neoplastic Curcumin, anti-tumour immunity, Epigenetic 

modulators, tumor-recognition and cancer. 
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The need for determination of endocrine disrupting lipid-compounds i.e. steroid hormones 

is becoming vital in view of diagnosing various hormonal disorders and reproductive health. 

Our current work demonstrates the usage of electrochemical (ECM) techniques i.e. 

Cyclic Voltammetry and electrochemical impedance spectroscopy, to generate a fast and 

simplified detecting approach for gonadal steroid hormone, progesterone. The study employs 

Magnetic Graphene Oxide nanocomposites (MGOs) casted on screen-printed carbon electrodes as 

the immobilization matrix for the bio receptors against the target hormone. Here we also 

characterized them via FE-SEM, FT-IR, RAMAN and XRD. After optimizing the parameters, the 

resulting immunosensor achieved a high sensitivity detection of progesterone upto femtomolar 

level (LOD 1.61 fg/mL) with outstanding repeatability, selectivity and a good linearity between 

10 fM to 1000 nM. The large number of active sites and high surface area of the proposed 

nanomaterials synergistically improved the sensing and proved successful in constructing a cost 

effective and label free strategy for fast electrochemical detection of progesterone in complex 

samples.  

Keywords: Endocrine, Steroid, Gonadal, Immobilization, Impedance, Hormone. 
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Kabasura Kudineer is a siddha formulation used for most of the respiratory problems. The 

immunity developed by ‘Kabasura Kudineer’ will provide effective remedy for a range of fevers, 

shivering, cough, nasal congestion, body pain, diarrhoea, irritation and watering in eyes, laryngeal 

irritation, loss of taste etc., ‘Kabasura Kudineer’ was used in the treatment of swine flu. Kabasura 

kudineer is a herbal concoction, comprising dry ingredients of ginger, pippali, clove, cirukancori 

root, mulli root, kadukkai, ajwain and many other herbs. A total of 108 phyto-compounds present 

in the formulation were studied. These compounds were used as ligands to dock against the target 

protein. The 3D structures of these 108 compounds were obtained from PubChem and were 

geometrically optimized using Avogadro software. Two targets were chosen for study and their 

3D structures were obtained from RCSB PDB. The proteins studied were -  Main protease (6YB7) 

and RNA Dependant RNA Polymerase (6M71). The proteins were energy minimized using 

SPDBV and were then docked with the ligands using Autodock 4.2. Post dock analysis was 

performed using PLIP and LigPlot plus. Among the 108 compounds, Chebulagic acid present in 

the formulation showed a better binding energy with RNA Dependant RNA Polymerase 6M71: (-

10.5 kcal/mol) and terflavin B showed the better value with Main Protease 6YB7: (-10 kcal/mol) 

indicating that Kabasura Kudineer formulation can be used as possible therapeutic lead for covid-

19. ADMET properties of the compounds were analyzed using SwissADME servers. 

Keywords: Kabasura kudineer, Covid-19, Sars-Cov2, Main protease, RNA Dependant RNA 

Polymerase  
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A field that has attracted wide attention in recent times is nanotechnology, primarily owing to its 

unique nature attributed to its size. Its application in diverse fields such as biomedicine, materials 

science, electronics, consumer products, pharmaceuticals, cosmetics, transportation and energy is 

an indication of its versatility. The synthesis of metallic nanoparticles is laced with various 

drawbacks such as use of hazardous chemicals, ecologically damaging effects, expensive and 

involving intricate conditions. Plant based nanoparticle synthesis has significant advantages over 

other existing methods such as low maintenance of plants, insensitivity to sterile growth conditions 

and rapid production of biomass making it an ideal platform for nanoparticle synthesis. One of the 

existing patented methods includes the reduction of metal salts to metallic nanoparticles using 

plant extract rich in natural reducing agents. A recent patented improvement to the method includes 

the use of certain virus or virus like particles as additives to the mixture of plant extract and metal 

salts for preparing metallic nanoparticles. The objective of the present article is to provide an 

outlook of the patented technologies in the area of plant based metal nanoparticle synthesis. The 

objective also attempts to trace the technological advances in said area using patent literature. The 

objective further examines the benefits offered by these technologies over other existing methods. 

The relevant patents were analysed for the present study. The patented plant based metal 

nanoparticle synthesis technologies have exhibited technological advances over existing 

technologies in particular to overcome the problems associated with these methods. This has led 

to the emergence of such technologies as economically viable, industrially applicable and 

environmentally friendly solutions. 

Keywords: patented technologies, metallic nanoparticles, plant based, virus like particles, 

reducing agents 
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Sarcosine has a wide safety profile and proven to be a good candidate in clinical trials for various 

neurological disorders. But, it has shown conflicting results in animal models of epilepsy due to 

inhibitory-excitatory neurotransmission duality in the brain. Zebrafish is an excellent neurological 

animal model of epilepsy, the use of which provides reliable and faster results, thus saves time in 

biomedical research. Therefore, we evaluated the effects of sarcosine in Pentylenetetrazole (PTZ) 

and 4-Aminopyridine (4AP) induced epilepsy in zebrafish larvae using ZebraBox. In this study, 

we found that sarcosine at 100 μM significantly decreased the distance travelled and swum time 

in PTZ induced epilepsy. However, it has no effect at higher dose; 500 μM in PTZ induced 

epilepsy. In contrast to above two results, we also found that sarcosine significantly elevated the 

distance travelled and swum time in 4AP induced epilepsy.  Therefore, sarcosine is effective in 

controlling epilepsy, provided appropriate chemo convulsant model of epilepsy used.  

Keywords: Epilepsy, Sarcosine, Zebrafish, ZebraBox, Pentylenetetrazole, 4-Aminopyridine 
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The heart contains contractile myocardial tissue, which helps to pump blood throughout our body. 

The circulation of blood helps transport materials throughout the body and the homeostasis and 

different metabolic functions. Acute Myocardial Infarction (AMI), ischaemic heart diseases, 

coronary artery disease, and cardiomyopathies are important causes of damage to the myocardial 

tissues. AMI, or heart attack, causes loss of myocardial cells as the blood flowing into cardiac 

muscles is severely reduced due to plaque formation, consisting mainly of cholesterol and fats. 

After an AMI, the lost muscle mass is replaced with non-contractile scar tissue, which decreases 

the heart's ability to pump a sufficient amount of blood to the body leading to heart failure or 

CCF(Congestive Cardiac Failure). For end-stage heart failure, cardiac transplantation is the 

definitive treatment. However, cardiac transplantation is restricted due to the limited number of 

donor organs. Due to this reason, stem cells are being investigated as a technique for myocyte 

regeneration. The technique includes the extraction of stem cells and their culture under specific 

conditions where they differentiate into cardiomyocytes, which can be delivered to the heart. 

Different types of stem cells used by researchers have shown the potential for cardiovascular 

repair. In this review, we will look into the use of stem cells as a method for cardiovascular repair. 
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Cardiovascular diseases are one among the leading causes of death in most parts of the world 

which involves diseases related to heart and blood vessels. The biofabrication of cardiac and 

vascular tissues by 3D bioprinting aids not only the drug testing efficiency but also addresses lack 

of donor organs for transplantation. Advancements in the stem cell technology as well as in the 

bioinks which are used in bioprinting have enhanced its applications in cardiovascular medicine. 

The 3D bio printing usually involves two approaches which are the scaffold dependent and 

scaffold free biofabrication. Scaffold free biofabrication involves the use of cells or cell aggregate 

without use of solid scaffolds made from polymeric and other related substances such as 

polycaprolactone. Tissue spheroid based organ bioprinting is one among those approaches in 

which three dimensional organised clusters of cells are placed near each other so that the surface 

tension causes them to fuse into living material. Because of the higher efficiency, biocompatibility, 

better intercellular communication and various other reasons scaffold free bioprinting is preferred 

over scaffold dependent bioprinting. Instead of a predetermined design, the structures made with 

this approach have more resemblance to embryological or organoid biology. The technological 

advancements of existing scaffold free methods could help to tackle issues of scalability with this 

approach. 

Keywords: cardiovascular diseases, biofabrication, scaffold,3D bioprinting, bioink 
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Stress is one of the leading causes of the depression and suicides in the world. Cortisol, a steroid 

hormone, major glucocorticoid in the body is a key biomarker of the stress, hence known as stress 

hormone. The current diagnostic techniques for cortisol detection include Enzyme Linked Immuno 

Sorbent Assay (ELISA), Electro ChemiLuminescence Immuno Assay (ECLIA) and Radio 

Immuno Assays. These techniques are reliable but are limited only up to laboratory level along 

with several shortcomings including time consuming steps and dependence on skilled professional. 

In addition, cortisol secretion follows circadian rhythm, therefore it becomes a tedious task to 

monitor the cortisol levels in the laboratory. Therefore, for regular monitoring of cortisol levels, a 

point of care device is needed to detect cortisol level on demand. Aptamers are single stranded 

DNA or RNA molecule that may act as a biorecognition probe. Aptamers are highly stable and 

selective molecule compared to the antibodies and in conjugation with the nanoparticles provide a 

very stable platform for the detection. Hence, in this work, we have fabricated a signal “ON” 

aptamer-based sensor on the graphene quantum dots modifies electrodes for the detection of 

cortisol. A very good specificity with a detection limit of 0.1 pg/ml has been achieved.  

Keywords: Stress, Cortisol, Aptamers, Electrochemical and Graphene Quantum Dots 
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Shift-work that involves circadian disruption is classified as a potential carcinogen to humans 

(Group 2A) by the International Agency for Research on Cancer (IARC), focussing on delving 

into the possible influences of Light on the circadian organization. Perturbations in these rhythms 

conclude into severe pathological conditions including neoplastic transformations. Breast cancer 

being a multifactorial and heterogenous disease has revealed an increase in tumor risk in women, 

especially in those who follow an irregular shift pattern pertaining to deregulation in the expression 

patterns of circadian genes via multiple mechanisms. An interplay of the core clock genes 

including Period genes (PER 1/2/3), Cryptochrome genes (1/2), BMAL1, DEC2 have shown to be 

downregulated while, REV-ERBα, DEC1 genes have had an upregulation in their activities in 

altering the cell cycle and apoptotic events in breast cancer cells. A defective CLOCK/BMAL1 

complex have shown to aid in compromising the self-renewal capacity of the mammary progenitor 

stem cells. Per genes and the estrogen hormone levels have been found to regulate each other via 

a negative feedback loop and along with BRCA1 regulate the ER transcription pathway. PI3K, 

PI3K/mTOR, Akt, PTEN, HER2, E2/Erα pathways, links breast cancer biology through tissue 

specific expression patterns. Elucidation of the links between derailed endogenous rhythm and 

breast cancer biology could aid in efficacious therapies and better patient survival outcomes using 

immunohistochemical staining, epidemiological studies and meta-analysis of the data obtained. 

Moreover, Chronotherapy has been found to be a promising therapeutic model in elevating the 

efficacy and reducing the toxicity of anti-cancer drugs and strategies. It also holds a concise peek 

into the emerging circadian strategy as a novel tool in combating breast cancer.  

Keywords: chronotherapy, immunohistochemical staining, meta-analysis, circadian organization, 

neoplastic. 
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The antioxidant, anti-microbial and anti-diabetic activities of an ethno medicinally important plant 

Cassia auriculata Linn has been investigated in vitro. The hexane, dicholoro methane (DCM), ethyl 

acetate and ethanol extracts of the plant were subjected to chromatographic techniques like HPLC 

and GC-MS analysis to acquire the finger print of the phyto-constituents present in different 

extracts. The extracts were characterized by UV-Vis and Fourier-transform infrared spectroscopy 

(FT-IR). GC-MS analysis of the study revealed the presence of 48 phyto constituents in all the 

four extracts. UV-Vis and FT-IR spectra of the selected plant extracts were matched with the 

library of bioactive compounds based on the peak values. In vitro evaluation of antioxidant activity 

revealed both ethyl acetate and ethanol fractions exhibited potent antioxidant activity. The extracts 

had the ability to inhibit both gram positive and gram negative bacteria (totally six strains) as well 

as a fungal strain Candida albicans. The inhibitory potential of plant extracts was also evaluated 

against the key enzymes associated with hyperglycemia. However, the ethyl acetate fraction 

exhibited strongest inhibitory effect on α-amylase. Besides that, the results illustrated high levels 

of phenolic content. Hence, with this preliminary study a novel potent antimicrobial and anti-

diabetic principles from C. auriculata can be formulated in future for the clinical development of 

therapeutic drugs against these diseases. 
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Bacopa monnieri L. (Scrophulariaceae) is used for its neuro-protective activity from ancient time. 

From the literature survey it has been found that Bacopa monnieri has potential as adjuvant therapy 

for pain in animal models. However, the mechanism of anti-nociception of Bacopa monnieri is yet 

to be established. Additionally, zebrafish was found to be a potential model to evaluate the 

mechanism of anti-nociception of drugs. Therefore, the present study was designed to evaluate the 

anti-nociceptive activity of Bacopa monnieri on different mechanistic pain model of adult 

zebrafish. Bacopa monnieri extract (BME) 0.625, 1.25 and 2.50 mg/ml was administered to adult 

zebrafish before induction of nociception by using different noxious stimuli agents. After 

recovery, anti-nociceptive activity in terms of decreased number of line crossing was recorded by 

using ANY-maze™ video-tracking system. BME at 1.25 and 2.50 mg/ml was significantly 

decreased the nociceptive effect induced by different noxious agents like acetic acid, glutamate, 

formalin, capsaicin and cinnamaldehyde when compared to control and sham control group in 

adult zebrafish model. It could be presumed that BME may involve glutamatergic receptor, ASIC 

and TRP channel activity in its anti-nociceptive effect. Therefore, it could be considered as an 

alternative candidate in the management of nociception. 
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Polymer which are green, clean and environment friendly are the products that has their 

special place in market and cause minimal degradation to the environment. Biopolymer like 

Bacterial cellulose is synthesized or bio produced by several genera such as Komagataeibacter 

(Gluconacetobacter), Agrobacterium, Aerobacter, Azotobacter, Rhizobium, Sarcina, 

Salmonella and Escherichia but the most classical producer of cellulose is Komagataeibacter. 

Cellulose produced by bacteria is naturally pure, non-toxic economically safe and equipped with 

many interactive properties like a high degree of crystallinity, porosity, flexibility, high level of 

purity (no lignin and hemicellulose), high power of water retention, high level of mechanical 

strength, biodegradability and biocompatibility which makes Bacterial cellulose (BC) point of 

attraction in inventive research and advance development in different field in the past 2 decades. 

Bacterial cellulose has many applications in several industries like paper industry, polymers 

industry, cosmetic industry, pharmacological industry and also in wastes management and 

treatment, sewage purification, food and textiles etc. Several modifications in bacterial cellulose 

like nanocomposites makes it more valuable and application fulfilled. In present time large 

scale production of bacterial cellulose are processed by several advance techniques like modified 

and well-equipped bioreactor, advance fermenters, alternate and scientific growth media for make 

BC more cost effective and less time consuming. Here we report several useful and rising 

application of bacterial cellulose and BC Nanomaterials. We have also focused on current and 

advance techniques for production of bacterial cellulose and BC nanocomposites. The main aim 

of this review is to systematically represent the information of properties and applications of 

bacterial cellulose as well as BC based nanomaterial and their production.  

Keywords: Nanocomposites; Biocompatible; Bacterial cellulose; Biodegradable 
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A most sensitive Ultra-fast liquid chromatography-tandem mass spectrometry (UFLC MS/MS) 

method was developed and validated for quantification of Guanfacine (Anti hypertensive drug) 

in human matrix. Liquid–liquid extraction (LLE) process was applied for sample pretreatment 

using Tertiary-butyl methyl ether. Purospher STAR RP-18, 100*4.6 mm, 3µ column with mobile 

phase consisted of acetonitrile and 0.5 % (v/v) liquor ammonia buffer was used in gradient flow 

for chromatographic separation. Mass spectrometer with turbo ion spray ionization in the 

multiple reaction monitoring (MRM) mode was utilized detection. The mass transition ion-pairs 

(m/z 246.20 → 159.00 for Guanfacine and 250.10 → 159.00 for Guanfacine 13C 15N3) were 

followed in positive ion mode. The method exhibited excellent linearity (r2> 0.99) for 20 to 4000 

pg/ml for Guanfacine in Human plasma and lower limit of quantification was 20.00 pg/ml. The 

Precision (% CV) of results were found in the range of 0.91 % to 4.07 % at Middle quality 

control samples and Lower limit of quantitation quality control samples, respectively. The 

accuracy of results was found in between −2.99 % at Lower quality control to 1.88 % at higher 

quality control. The validated method was applied in a bioequivalence study for pharmacokinetic 

(PK) estimation of Guanfacine in human plasma following oral administration of Guanfacine 

Hydrochloride Extended Release Tablet 1 mg of test formulation with reference formulation in 

healthy human subjects.  

Keywords: Guanfacine, Liquid-liquid extraction, UFLC-MS/MS, Bioanalysis and 

Bioequivalence 
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Hematopoietic Stem Cell Transplantation (HSCT) is a standard therapeutic intervention for 

hematological malignancies and several monogenic diseases were using therapeutic cloning 

technique the defective gene is reproduced via insertion of a new gene. However, this approach 

has limitations and few drawbacks regarding the lack of a suitable donor, graft-versus-host disease 

and infectious and severe complications due to immune suppression and autoimmune response. 

Though it shows good efficacy, earlier gene therapy trials with autologous Hematopoietic Stem 

Cells (HSCs) and viral vectors have given birth to serious health safety concerns. Targeted 

geneediting technologies using genetically engineered nucleases such as Zinc Finger Nuclease 

(ZFN) or TALEN or CRISPR/Cas9 shows great clinical promise and good efficacy, allowing for 

the sitespecific repair of mutations that causing mutation by a process with important applications 

in autosomal dominant or dominant-negative genetic disorders. The relative simplicity and ease of 

the CRISPR/Cas9 system, in particular, has marked an exponential increase in the research 

community's interest in and use of these genome editing technologies; the specific mechanisms of 

evolution of the cells is to protect themselves from DNA damage render them potentially more 

susceptible to oncogenesis, especially given their ability of self-renewal and their proliferative 

potential for a long-term condition. This new inventive technology finds a new way of 

manipulation of genes for investigation of gene functions and effectiveness during hematopoiesis, 

as well as for the stability and repair of the genetic mutations in HSC transplantation–based clinical 

therapies for diseases such as sickle cell disease, β-thalassemia, and primary immunodeficiency.  

Keywords: Hematopoietic Stem Cell (HSC), CRISPR/Cas9 genome editing, DNA mutation, 

Clinical therapeutic study, Human hematopoietic stem cell (hHSC), Gene editing technologies. 
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Fossil fuel contributes 80% of the world’s energy needs. However, their formation takes millions 

of years and once exhausted, they can’t be replenished. Moreover, combustion of fossil fuels emits 

several greenhouse gases. It is also a major source of air pollutants including Nitrogen Oxides, 

Sulphur Oxides, CO, particulate matter and volatile organic compounds. Depleting reserves of 

fossil fuels, their adverse environmental impact and increasing energy demand make it necessary 

to search for alternative sources of energy, which can reduce the dependence on fossil fuel.  

Biofuels are promising alternative for fossil fuels due to its renewability, biodegradability, 

nontoxicity and eco-friendly benefits. Biofuels produced from food waste has many advantages 

including low cost because of availability of feed stock at low or zero cost. Food waste (FW), 

refers to those substances which are non-consumable for humans. Currently in most of the 

countries, the waste food is either filled in the land or incinerated. But the problem with these two 

efforts is that these are very costly and facing environmental problems. FW has organic and 

nutrient rich composition that’s why we can use it as a resource for the biofuel production through 

different fermentation processes. Different types of biofuel can be produced by utilizing different 

food waste e.g. biodiesel, biogas, ethanol and hydrogen etc. The present review summarizes the 

state of the art of FW fermentation technologies for the generation of energy.  

Keywords: Fossil fuel, Biofuel, food waste, fermentation, biodiesel, biogas, ethanol 

and hydrogen. 
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Biohydrogen, a renewable fuel with a high energy yield of 142 MJ/kg that produces only water on 

combustion, is an environmentally friendly alternative to fossil-based fuels. Biohydrogen can be 

produced by employing anaerobic Clostridia through the process of dark fermentation (DF). 

Clostridia can utilize simple sugars such as glucose or sucrose for biohydrogen production, but 

these are edible sugars. Instead, crude glycerol (purity of 40-80%) obtained from biodiesel 

industries can be considered as feedstock, unfortunately it contains a significant concentration of 

methanol (>5%), sodium salts, and fatty acids, which may inhibit the clostridial growth as well as 

biohydrogen production. The objective of this project is to screen a potential clostridial strain for 

effective utilization of crude glycerol, and optimize the bioprocess for enhanced biohydrogen 

production. Our laboratory strains including C. acetobutylicum NCIM2825, C. beijerinckii G117, 

Clostridium strain BOH3 and C.  sporogenesis NCIM2337 were cultured in anaerobic basal 

medium supplemented with 1-5 g/L of crude glycerol (60%) for biohydrogen production. Among 

tested, C. beijerinckii G117 was found to yield maximum of 1.16±0.10 l/l of biohydrogen after 24 

h of fermentation.  Subsequently, by employing one-at-a-time optimisation method, the process 

parameters including pH (4-8), temperature (25-45℃), agitation rate (0-300 rpm), redox potential 

(-400 to +200), inoculum age (6-48h), inoculum concentration (1-20%v/v), fermentation time (6-

72h), operational volume (10-60ml in 120 ml anaerobic serum bottle), and crude 

glycerol concentration (5-50 g/l) were optimised for optimal culture growth and maximum 

biohydrogen production. The optimisation of process parameters led to successful increment in 

biohydrogen production, maximum yield reaching to 3.26±0.15 l/l. The process efficiency was 

evaluated by mass balance, COD balance and redox balance. The bioprocess optimized is found 

to be simple, and cost-effective, can be considered for large-scale production of biohydrogen.  

Keywords: Biohydrogen, Dark fermentation, Clostridium sp., crude glycerol, Renewable energy 
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Plastic waste has serious implications on the environment and biodiversity. It is assessed that 

by 2050, plastics will be responsible for 15% of the worldwide CO2 emissions. The 

conventional plastic is of environmental concerns due to their non-biodegradable nature. In this 

situation, the use of new innovations - Bioplastics, which are bio based plastics or biodegradable 

plastics made from renewable raw organic materials, such as corn starch. Other biomass sources 

include milk, tapioca, and vegetable fats, originating from agricultural & forestry production. They 

are utilized today in for - packaging, horticulture, agriculture, medicine & personal care, consumer 

electronics, automobile manufacture, textiles, housing, boosting circular economy model and 

energy recovery, reducing reliance on petroleum derived plastics, improves our carbon impression, 

and mitigate pollutants thus providing a cleaner environment. They are advanced as a climate-

friendly in contrast to petroleum-based plastics. Special class of optically active bio polymers 

called Polyhydroxyalkanoates (PHAs) has been sighted as one of the most talked bioplastics 

and appeared as the best candidate in replacing petroleum based plastics because of their 

biodegradable nature and physical properties.   

Additionally, in the current scenario amidst pandemic when plastic use is at its peak we can 

replace it with this sustainable alternative. Besides, investments made in these new recycling 

technologies will lead to more usage of Bioplastics nationally, and reduce greenhouse gases, also 

we need to overcome agricultural land unavailability by turning deserted land to fertile ones. 

The biodegradability of bioplastics is hugely affected by their physical and chemical structure. On 

the other hand, the environment in which they are located, plays a crucial role in their 

biodegradation.  Overall, Bioplastics have an extraordinary potential without debate over the 

conventional ones.  
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Algae are vast multifunctional photosynthetic organisms, having extensive range of applications 

and important role in environmental pollution control. In this present study different stagnant water 

algal samples were collected for isolation. About five different algae were isolated, and used for 

various biological activities like protein content, antioxidant activity, phytochemical analysis and 

dairy waste water remediation. Among all isolates Oscillatoria spp. found to be promising when 

practically studied. The further study aims to in-cooperate with investigates application of 

Oscillatoria Spp. as culture inoculants and as well as immobilized algal beads for improvement of 

physiochemical parameters of dairy wastewater. The results were showed to reduce nutrient 

concentrations from dairy wastewater such as, pH, alkalinity, hardness, TSS, TDS, TS, BOD, 

COD, Oil and grease, by more than 50% along with improvement of treatment process through 

reducing CFU of bacteria also. Isolated Oscillatoria spp. not only prominent in treatment of waste 

but also have potential antioxidants like catalase and peroxidase along with phenols 90 mg/ml, 

carbohydrates 100 µg/ml and protein 180 µg/ml as great reservoir of nutrients and act effectively 

towards control of water pollution.  

Key Words: Algae, Oscillatoria Spp., Dairy waste water, Remediation, Antioxidants. 
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Bioremediation is the action of treating the polluted resources such as the water, land, etc. 

using microorganisms, degrading the target pollutants. It is a branch of biotechnology and 

is considered as an effective and cost efficient method compared to other remediation 

measures.  Some methods such as phytoremediation (the use of green plants), mycoremediation 

(using  fungi), rhizofilteration (utilization of a mass of roots to filter/remove the toxins from 

the  contaminated water), bioleaching (the derivation of metals from their respective ores using 

microorganisms), bioventing (restoring the biodegradation of contaminants in the soil by 

supplying  oxygen or air to the microbes in the soil), biostimulation (addition of nutrients such as 

oxygen, nitrogen, carbon, phosphorus, etc. to enhance the environment for bioremediation) etc. 

fall under  the branch of bioremediation. Bioremediation processes require redox (Oxidation - 

Reduction) reactions where one element donates an electron and the other accepts it. The electron 

donor is oxidized and the acceptor is reduced. Some usual acceptors in bioremediation are oxygen, 

carbondioxide, sulphate, nitrate, manganese, iron, etc. Some donors are the organic materials, 

sugars, alcohols, fats, hydrocarbons, etc. Bioremediation can be aerobic (presence of oxygen) 

or Anaerobic (absence of oxygen). Heavy metals such as uranium, chromium, lead and 

cadmium are difficult to be degraded. By bioremediation, they can be converted into less mobile 

materials by altering their oxidation number, which reduces the health impacts in humans and 

animals by heavy metals. Bioremediation is used mostly to clear the oil spills (Pseudomonas) and 

degrade certain plastics. However, they require more time compared to incineration, land filling 

and other methods. Change in environmental conditions limits the process. Despite all odds, this 

would be an effective method to manage small scale waste management and pollution control.  

KEY WORDS: Bioremediation, degradation, pollutants, micro organisms, oxidation, reduction 
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Artificial insemination (AI) is the oldest and first generation biotechnology which has reached at 

farmer’s door step. Estrus synchronization in females and training of males for semen collection 

are the critical steps for successful AI. Hormonal therapy for estrus synchronization is costly and 

difficult under Indian conditions. Training of boars is also time consuming and a laborious process. 

Keeping in the view of importance of boar seminal gel, saliva for their biostimulatory properties 

the present investigation was carried out for the purpose of estrus induction, estrus synchronization 

in females and training in males. The parameters such as restlessness, urination, homosexual 

mounting, vulvar swelling, and redness of vulva were noted in females while sexual behavioral 

parameters like hours taken to smell to gel, interest in dummy, biting to dummy, salivation, licking 

to dummy, erection of penis, mounting on dummy and semen collection time were estimated. The 

duration of observation of positive back pressure test in all estrus induced females was 

277.61±16.27 hrs from first time of exposure of gel.  Interval (hrs) for heat expression on exposure 

to combination of gel and saliva was lesser in females exposed to combination than gel alone. A 

total of 63.63% males were able to get trained after 305.14±52.03 hours of daily exposure to 

seminal gel. In conclusions, seminal gel can be used to induce estrus & synchronization in females 

and training of males for artificial insemination purpose in swine. Combination of seminal gel and 

saliva has more intense biostimulation effect than gel alone for training of males as well as 

induction of estrus in gilts and sows.  

Key words: Biostimulation, Pig, saliva, semen 
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The unicellular green alga Dunaliella is possibly the most salt-tolerant eukaryotic photosynthetic 

organism. Species of Dunaliella have adapted to highly saline waters because of ion pumps in 

their plasma membrane and the production of glycerol. A significant commercial source of 

natural β-carotene, Dunaliella is an ideal organism for bio solar energy conversion in arid zones' 

saline waters. Different reports have discussed the potential application for the production of 

carotene, glycerol, and other nutrients. The residue after extraction can be used as feed. The 

application of Dunaliella as an ecological indicator and in the treatment of wastewater is also 

discussed.  
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Camptothecin (CPT) gained much attention among the researchers because of its 

effective anticancer activity. In the present study, a novel endophytic fungal strain 

Phyllostictaelongata (MH458897) was isolated from the Western Ghats region of 

Sathyamangalam Tiger Reserve and evaluated for the production of CPT in DEKM07 medium 

and the CPT was quantified at initial screening was 0.694 mg/l. CPT was extracted and 

characterized using High Performance Liquid Chromatography, FTIR, and Electrospray 

Ionization-Mass spectrometry. Optimization of DEKM07 medium constituents such as Potato 

extract (peeled and diced) 250.0 g L-1, Dextrose 20.0 g L-1, Peptone 10.0 g L-1, MgSO4.7H2O 0.5 

g L-1; pH 5.6and incubation time was carried using Response Surface Methodology to maximize 

the CPT yield. The maximum yield of CPT (0.747 mg/l) was produced at optimized factors of 

dextrose – 50 g/l, peptone – 5.708 g/l, magnesium sulphate – 0.593 g/l, and incubation time – 14 

days. In-vitro MTT assay revealed that the CPT derivatives were cytotoxic to A-549 lung cancer 

cell lines (IC50 58.28µg/ml) as compared to the (IC50 51.08µg/ml) standard CPT. CPT producing 

strain P.elongata from  Cipadessabaccifera has the potential of CPT biosynthesis, and could be 

an effective anticancer  biometabolite.   

Keywords: Camptothecin, Phyllostictaelongata, Optimization, MTT Cytotoxicity assay 
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Over the years, cancer has held its ‘Medusa’ head high with very limited number of 

strategies being able to completely obliterate its progression. While chemotherapeutics prove to 

be an optimal cancer intervention strategy, the collateral damages caused are innumerable. 

For example, the crippling effect of cancer chemotherapeutics (CCs) on the immune system 

remains a grievous concern, since it augments the incidence of several comorbidities. Despite the 

deleterious consequences of CCs, the immediate goal of tackling cancer compels the clinicians 

to agree to this ‘trade-off’. In fact, in several case studies, it has been reported that usage of CCs has 

often made the patient vulnerable to yet another debilitating condition – rheumatoid arthritis (RA), 

the complete cure of which remains obscure till date.   

Intriguingly, several CCs (eg. methotrexate, cyclophosphamide, rituximab) are used as 

a therapeutic strategy against RA and its associated symptoms. Alternatively, RA is also known 

to be associated with comorbid conditions, of which, cancer is one. Cancer and RA are 

two completely distinct conditions demarcated by differences in etiology, onset and 

sustenance.  However, the ability of CCs to inflict cancer when used as an RA intervention, and 

alternatively promote RA when administered against cancer, makes the situation more 

challenging. Moreover, in several cases, the drugs have been seen to impart beneficial effects in 

the condition, which is not the treatment strategy’s primary target. Thus, prescribing these drugs 

solicits thorough consideration of both the target and the treatment. In the light of this predicament, 

it becomes imperative to fathom a tripartite nexus that might exist between cancer, CC and 

RA.  Comprehending the variegated modalities of this convoluted connection can enable us 

decode the sinuous correlation between these two very distinct pathological conditions, the 

demarcation between which ends up getting blurred owing to the differential influences of CCs. 
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The identification of cancer stem cells in 1994 has shown the property of being a promising 

therapeutic target for the treatment of cancer since they display a wide range of characteristics 

such as self-renewal, differentiation, high tumorigenicity and drug resistance. Moreover, the 

signalling pathways that these cancer stem cells follow have shown to induce multiple types of 

malignant tumours which elicits an urgent need to develop novel therapeutic strategies in order to 

target these stem cells which can result in controlling the replication of stem cells, their 

differentiation and survival. Traditionally, natural products have long been used for treating 

various diseases. Medicinal plants provide us with a number of products that can be used to screen 

for new drug leads. In the present study a computational screening is performed which targets the 

proteins in notable pathways such as notch signalling pathway and hedgehog signalling pathway 

that have ability to either downregulate or upregulate the genes involved such as WNT3A, PTCH1, 

HDAC1, PSEN2, etc. The potential drug candidates will be subjected to further in-vitro analysis 

which may assist the development of effective anti-cancer drugs. 

 

  



ICIBLS 2020 
 

90 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-041 

 Carbon Nanotubes: Biosensors for Detection of Genetic Information and Diseases  

Ashwini Mallick*, Parul Sharma, Hema Chaudhary  

Department of Pharmaceutical Sciences, PDM University, Bahadurgarh, Haryana 124507 

Email- ashwinimallick91@gmail.com  

 

CNTs are made from cylindrical large molecules of carbon atoms which are sp2 hybridized having 

diameter of several nanometers and many microns of length. CNTs are classified as single walled 

and multiwalled carbon nanotubes. As the name suggested SWNTs are made of only one-atom-

thick layer of carbon graphene sheet on the other hand MWNTs are made up of multiple rolled up 

graphene layer in concentric tubes distanced by 0.34nm distance. Based on chirality of wrap 

SWNTs holds a unique electrical property, which makes them to behave as metal or semiconductor 

with a wide range of applications. As observed, there are several exceptional properties such as 

optical, chemical, and electrical which emerges them as suited matter for the transduction of signal 

that are generally associated with identification of analytes, disease biomarkers or any metabolites. 

CNTs based biosensor specifically electrochemically biosensing can be used clinically for the 

detection of disease biomarkers.  Enzymes always need to be in inactive form on the surface of 

CNTs. Although, inactivation possibly damages the bioactivity, biocompatibilities. For the 

determination of cytotoxicity, stabilization of the structures and surface characteristics need to be 

standardized. CNTs fibres which are continuous avoids the CNTs leaching and implantable 

electrodes from in vivo tests.  However, many DNA detection strategies have been evolved with 

many elements used for sensing elements for seizing DNA. There is a wide sensing range and 

better detection limit that can be used for detection of DNA that are isolated from blood and tissues. 
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Pig husbandry occupies an instrumental hold in the livelihood of the rural farmers of India 

especially, the north-eastern part. Male infertility and/or subfertility are a major concern affecting 

piggery enterprise. The Y chromosome, specific for male sex development encompasses the male-

specific region (MSY) as well as the pseudoautosomal region. The male-specific region of the Y 

chromosome has been studied for a wide number of mammals viz. mouse, cattle, horse and human 

etc. A number of Y specific genes have been discovered in pig but limited works have been 

reported on its expression profiling. The present study identified sex-specific genes of pig and 

analysed the expression of pig MSY genes, which encompasses the rich transcripts that are 

transcriptionally dynamic and vigorous during spermatogenesis and testicular functions. The study 

analyses the expression of twelve MSY genes i.e. SRY, TSPY, AMEXY, SMCY, EiF2s3Y, ZFY, 

DDX3Y, USP9Y, UTY, RBMY and HSFY, in different tissues of the pig, which is necessary for 

spermatogenesis to support the physiological functions of male reproduction. The RNA was 

extracted from different tissues of randomly selected pigs (male and female), which were later 

processed for cDNA synthesis. The quality and purity of nucleic acid were checked by 

spectrophotometry. The cDNA samples were amplified using the twelve pairs of primer along with 

GAPDH and ACTB as the positive control. The testis-specific MSY genes were expressed 

distinctly among the thirteen different tested tissues viz. heart, lung, liver, stomach, kidney, spleen, 

small intestine, large intestine, pancreas, corpus luteum, uterus, ovary and testis. The MSY genes 

identified in this study can be used to discriminate male and female yak genotypically.  Therefore, 

exploring the expression level of important pig MSY genes addressing boar fertility will give a 

new dimension to investigate the unknown cause of male infertility/subfertility in the pig.  

Keywords: Pig, Y chromosome, male fertility, MSY gene 
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Objective: Currency notes are always subject to contamination by pathogenic bacteria 

because these are the most exchangeable items in communities and there by serves as potential 

source for transmission of infectious diseases. The present study was conducted to determine the 

prevalence of contamination by pathogenic bacteria in Indian currency, estimate the susceptibility 

of the isolated organisms towards commonly used antibiotics, and finally detects the resistance 

profile to some broad spectrum antibiotics.   

Methods: This study was carried out using 50 samples of currency notes of five 

different denominations that were collected from different areas where the currency 

interchangeable frequently from one person to other. Bacterial community on currency notes was 

determined using culture isolation techniques, and Kirby–Bauer disk diffusion method was 

employed to determine antibiotic sensitivity. Based on morphological and biochemical characters 

the cultures were partially identified.   

Results: Contamination was found on the surface of all the collected currency 

notes.  Pseudomonas was the most recurring and most resistance (gentamicin, kanamycin, 

ampicillin, tetracycline, cephalothin and methicillin) species found on currency notes. 

Staphylococcus, Bacillus, Proteus and E. coli were the next dominating species isolated from 

currency notes. The presence of small tiny cracks and microorganisms on currency notes were 

identified by SEM images. The identified organisms showed resistance to some broad spectrum 

antibiotics. So, the currency notes are also acting as potential source of bacterial contaminants to 

cause contagious infections. 
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Colorectal cancer is one of the most commonly diagnosed cancer throughout the world affecting 

both male and female almost equally. While early detection and better treatment options 

have reduced the mortality in Western countries, less developed countries have shown a higher 

mortality rate. Though many research reports indicate that alcohol consumption and 

certain processed meats are responsible for the CRC, microorganisms were also found to be 

the etiological agents. Some studies link bacteria like Streptococcus gallolyticus subsp. 

gallolyticus (SGG) to CRC. However, the mechanism by which SGG initiates CRC is still not 

clear. SGG is a gram-positive bacterium of group-D streptococci, present in the gastrointestinal 

tract (GIT) of human beings at very low number. Some experimental studies have identified SGG 

in several vertebrates species like pigeon, chick and pig. The presence of SGG in the vertebrate 

species may lead to the assumption that the consumption of chicken or pork may be the main 

source of SGG in the human GIT. Since SGG is considered to be a temporary flora and microbiota 

in the gut, it has been postulated that the occurrence of SGG in the colon at a higher load might be 

the reason for its connection with colorectal cancer. Patients with malignant lesions in the 

colon were found to shed more of SGG in feces, which further substantiate the link. As 

colorectal cancer is directly related to the diet, consumption of processed foods and the processing 

of foods, especially, meat based ones, must be given due importance. Proper regulations related to 

processed foods and their implementation have to be carried out with utmost care to prevent the 

incidence.  

Keywords: Colorectal cancer, Streptococcus gallolyticus, Microbiota 
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Landslides are the frequent disturbance events in the Himalaya that affect various 

ecosystems along the elevational gradient. The consequences include removal of topsoil and 

disruption of stabilized communities. The altered nutrient pool in these degraded habitats 

significantly regulates different ecosystem processes, ranging from soil structure modifications to 

nutrient mineralization. There is a need to understand the effect of abiotic stress such as landslide 

on soil microbial diversity. To study the variation at microbial level, field studies were carried out 

in a landslide site and its adjacent pristine forest in the Valley of Flowers, areain the Nanda Devi 

Biosphere Reserve region of Uttarakhand, India. A congeneric set of Geranium L. species namely 

G. robertianum (2n= 52) and G. wallichianum (2n = 26) differing in the ploidy level  and co-

occurring at a landslide site was selected for studying the soil microbial diversity using  16S rRNA 

gene amplicon based metagenomic approach. Simultaneously, rhizospheric soil of the diploid 

species (G. wallichianum) found in the adjacent non-landslide site (control) was chosen to compare 

the microflora associated in the two contrasting habitats. Considering the impact of plants in 

shaping microbial community structure, microflora associated with the rhizospheric and bulk soil 

(non-rhizospheric) across the disturbed site was also investigated. A total of 34 bacterial phyla 

were recorded in the community. Irrespective of the rhizospheric/non rhizospheric soil, ploidy 

level and habitat difference, Proteobacteria, Actinobacteria, Acidobacteria, Bacteroidetes and 

Planctomycetes were the main representatives of the prokaryotic community. Across the ploidy 

level, a higher abundance of family Chitinophagaceae, order Sphingobacteriales, class 

Sphingobacteriia under the phylum Bacteroidetes was recorded in the rhizosphere of a polyploid 

species. Bacterial community belonging to the family Planctomycetaceae (Planctomycetales) in 

the phylum Planctomycetes was predominant in the diploid species inhabiting both the disturbed 

and undisturbed site. In conclusion, rhizospheric soil was significantly enriched in the bacterial 

microbiome (phylum to family level) than the non-rhizospheric soil. In case of the congeneric 

microflora, polyploids showed the highest abundance of microbial community than diploids at a 

landslide degraded site. 
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Background: Several cardiovascular Diseases(CVD) including Myocardial infarction, 

heart stroke, atherosclerosis, Heart failure, Ischemic Heart Disease are one of the most 

common non- communicable heart Disease which is more pronounced in men as compared to 

women.  The reason for men being more predictable to CVD,is due to level of Testosterone, one 

of the  major male sex Hormone which plays a role for the formation of testis. Several studies 

have shown with increase in age up to 60 years, there is decline in the level of Testosterone.  

Aim: - The review work discusses about the effect of decrease level of testosterone on heart, and 

effect of testosterone replacement therapy used for patients having testosterone deficiency.   

Discussion: The study concluded many factors like hypertension, stress, smoking etc have a role 

in decreasing testosterone level and increasing CVD risk. But in some studies level has shown 

negligible or reduced effect on heart. Testosterone Replacement Therapy have shown to increase 

the vitality function, decrease BMI index, lighten mood, reduce depression and many other factors, 

but to reduce the risk of CVD have not seen in many studies. For short duration of time, 

Testosterone supplementation have not shown much side effects, but for longer duration studies 

are needed to be done.  

Conclusion: There were mix results on the role of T on CVD, many more trials are needed to be 

done to determine the effect of TRT on heart   

Key words: Testosterone, Testosterone Deficiency, Reactive oxygen species, Cardiovascular 

Diseases, Androgen Receptor, Testosterone Replacement Therapy. 
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Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has caused COVID-19 global 

pandemic due to its rapid spread globally. As of now there is no therapeutic drug available 

to neutralize the virus. Four main proteins of the virus involved in different stages of pathogenic 

cycle namely, Spike (S-protein), Main Protease (Mpro), Pappain-like Protease (PLpro) and 

RNA dependent RNA polymerase (RdRp) have been considered as major targets for developing 

and therapy against this virus. S-protein enables virus to enter the host cell by binding with 

receptors, Mpro is involved in processing of viral proteins, RdRP is required for replication and 

lifecycle of virus and PLpro in escape mechanism by which virus can evade from the host immune 

system. It has been noticed that the receptor protein of virus is majorly reported in respiratory 

pathways and lungs (nasal, bronchial and alveolar epithelial cells) as well as some concentration 

in other tissues.  Therefore, molecular docking analysis was done using essential oil compounds 

(2,473 compounds), reported in Indian medicinal and aromatic plant species (~1,050 plant 

species), against four SARS COV-2 targets to identify potential lead candidates based on the 

binding affinity followed by in silico ADMET analysis. For targets, Spike, PLpro, Mpro, and 

RdRp, 10, 9, 12 and 10 compounds were shortlisted possessing good binding affinity as well as 

better pharmacokinetics, respectively. Among them Lantadene, amyrin and cannabinol were 

identified as potent candidates for all four proteins whereas some of the molecules showed efficacy 

against proteins uniquely like torulosol and nezukol for spike, suggesting that these compounds 

can be taken up for testing their in vitro and in vivo viral inhibition. Additionally, it was observed 

that all these compounds were having better binding energies than known ligands or drugs like 

remdesivir, lopinavir, etc.  

Keywords: COVID, SARS-CoV-2 targets, Molecular Docking, Essential oils 
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Background  

Brain is a post-mitotic tissue highly susceptible to age-associated oxidative stress. Decline in brain 

Cholinergic and mitochondrial function is a consequence of aging associated oxidative stress. 

Crocin is an antioxidant that neutralizes free radicals and prevents cells and tissues from oxidation 

in biological systems. The aim of the present study is to understand the molecular mechanisms 

associated with rehabilitation of age-related cognitive dysfunction by crocin.  

Methods  

The aged rats were randomly divided into three groups (n = 6): Control (ad-libitum fed +0.9% 

saline as vehicle), Cro 50 (ad-libitum fed + crocin 50 mg/kg/day), Cro 150 (ad-libitum fed + crocin 

150 mg/kg/day). The experiment period was 45 days. After euthanasia, biochemical parameters 

associated with serum and brain were evaluated.  

Results  

In rat cerebral cortex, age-associated oxidative damage and antioxidant reduction were normalized 

due to oral supplementation of Crocin. Cro 150 remarkably enhanced acetylcholine content as a 

result of acetyl cholinesterase inhibition and improved neuronal membrane potential. Further, 

citrate synthase and cytochrome C oxidase enzyme activities determined the substantial 

improvement in mitochondrial function of Cro 150 over the control group.  

Conclusion  

Oral supplementation of Crocin significantly reversed age-associated oxidative damage. In 

particular, Cro 150 remarkably improved cholinergic and mitochondrial function over the control 

group and facilitated cognitive rehabilitation of aged rats. 
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Preparation of various metal nanoparticles using plant extracts has been well studied in recent 

years. In this study, we found that nanoparticles synthesized using the extracts of the inflorescence 

of Cocos nucifera exhibited differential inhibitory activity against Escherichia coli depending on 

the type of the bacterial culture. Incorporation of inflorescence based silver nanoparticles (CnAg-

NPs) into the nutrient broth culture of E. coli resulted in poor inhibitory activity. However, when 

the silver nanoparticles were overlaid to nutrient agar medium in the plates used for culture of E. 

coli, effective inhibition was observed. Additionally, E. coli in broth culture resisted the inhibitory 

effects of CnAg-NPs by forming aggregates of bacterial cells. The aggregates then generated a 

protective zone around the colonies to prevent the entry of CnAg NPs and the bacterial cells 

multiplied without inhibition by CnAg-NPs. These differential effects of CnAg-NPs on E. coli 

grown in nutrient broth and on nutrient agar medium in the plates indicated that E.coli in nutrient 

broth culture formed aggregates of cells to develop a biofilm for  protection against toxins probably 

via quorum sensing mechanism.  

Keywords: Escherichia coli, biofilm, quorum sensing, aggregation, silver nanoparticles. 

 

  



ICIBLS 2020 
 

99 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-053 

Cytoprotective Role of Bacterial Secondary Metabolite RK-IP-006 Against Ochratoxin A 

Induced Nephrotoxicity   

Pallavi Khodlana*, Prerna Agarwalb  

a Gautam Buddha university, Noida, Uttar Pradesh, India bInstitute of Nuclear Medicine and 

Allied Sciences (INMAS), Delhi, India 

 

Oxidative stress is very common phenomenon that occurs in the body because of an imbalance 

between free radicals and antioxidants. Ochratoxin is prominent source of free radicals 

induction in biological system. Therefore, to combat the oxidative stress induced by Ochratoxin A 

bacterial secondary metabolite RK-IP-006 was evaluated in terms of its free radicals scavenging 

potential, mitochondrial membrane potential stabilization and catalase activity. Ochratoxin A was 

found to perturbed normal morphology of the cells and induced DNA damage in HEK-293 cells. 

The results of the study indicated significant free radicals scavenging in RK-IP-006 pre-treated 

plus Ochratoxin A treated cells as compared to only Ochratoxin A treated control. 

Significant mitochondrial membrane potential normalization was observed in RK-IP-006 pre-

treated plus Ochratoxin A treated cells as compared to only Ochratoxin A treated cells. The 

endogenous antioxidant enzyme catalase expression was found to be enhanced significantly in the 

RK-IP-006 pre-treated plus Ochratoxin A, treated cells that may contribute to protect the cells 

against ochratoxin A induced toxicity. Protective efficacy of RK-IP-006 was observed and 

analysed through HORAC assay, DCF-DA assay, catalase activity and mitochondrial membrane 

potential assay.   

Keyword: Ochratoxin A, Oxidative stress, DNA Damage, ROS, Antioxidant 

 

  



ICIBLS 2020 
 

100 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-054 

Deciphering Warburg Effect in Sepsis Etiology: Looking at an nDNA-

mtDNA Evolutionary Fallout 

Gunjan Guha1*, Vasanthakumar Natesan2 and Dipita Bhakta-Guha1  

1Cellular Dyshomeostasis Laboratory (CDHL), School of Chemical and Biotechnology, 

SASTRA University, Thanjavur, Tamil Nadu, India. 

2Abel Clinic, Uthangarai, Tamil Nadu, India. 

*Corresponding author: gunjan.doc@gmail.com; gunjanguha@scbt.sastra.edu 

 

Sepsis is a frequently encountered ominous concern in the clinical precincts. Resulting in failure 

of multiple organs and consequent mortality, sepsis turns out to be a global concern that kills more 

than five million people every year. Its complications are amplified due to an inadequate 

understanding of its precise etiology. Mitochondrial dyshomeostasis is the paramount cause for 

sepsis, since oxidative phosphorylation in the mitochondria is known to be hindered in sepsis. A 

multitude of studies have suggested that the Warburg effect (triggering of aerobic glycolysis due 

to inhibited mitochondrial oxidative phosphorylation) plays a major etiological role in sepsis.  

To comprehend the pathophysiological paraphernalia involved in sepsis, we looked at 

the evolutionary history of eukaryotic cells. The common understanding of the ‘endosymbiotic 

theory’ is that the alliance or endosymbiosis between alphaproteobacteria and archaea had resulted 

in the creation of the eukaryotic cell. A eukaryotic cell contains a nucleus arising from an archaea 

origin on one hand, while also harboring mitochondria, which are reportedly remnants from the 

ancestral alphaproteobacteria. Recently, it has been shown that the eukaryotic nucleus cell 

emerged specifically from Asgard archaea, whereas the mitochondria came from Rickettsia genus 

of alphaproteobacteria. However, the clinical implications of this bi-lineage association are not 

understood yet.  

We hypothesized that during sepsis, the endosymbiotic homeostasis between the Asgard-

origin nuclear genome and the Rickettsia-origin mitochondrial genome is disturbed. In silico 

homology studies suggested that during sepsis, the Asgard-origin elements of a cell elicit aerobic 

glycolysis and innate immune response (mainly TLR-associated responses), while the facets 

emerging from the Rickettsia are suppressed, thus facilitating the Warburg effect. It is this 

functional disagreement between the pair of endosymbiotic genomes that promotes the etiology of 

sepsis.  

Keywords: Warburg effect; sepsis; archaea; alphaproteobacteria. 
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Alzheimer's disease is on the rise around the globe and has been ranked sixth in the United States 

as the leading cause of death. It is a progressive neurodegenerative disease and one of the main 

causes of dementia. It is often characterized by symptoms such as lack of memory, agitation, 

restlessness, changes in personality and actions, inability to perform everyday tasks, 

difficulty identifying persons, and impairment of speech. There are two forms of Alzheimer's 

disease: early onset of Alzheimer's disease (EOAD) manifesting in 5-10% of the population, and 

late-onset of Alzheimer's disease (LOAD), manifesting before and after 65 years of age 

respectively.  

In this study the role of single nucleotide polymorphism (SNPs) in Alzheimer's disease 

using genome-wide association studies was investigated. Further, mutations underlying EOAD 

were analyzed and it was found that these SNPs modify the resulting protein by replacing the 

amino acid present in the allele of the wild type with a mutated version that causes the resulting 

protein to differ structurally and functionally (due to improper protein processing). SNP’s in AAP 

gene leads to the emergence of longer/stickier peptides which ultimately form extracellular 

plaques on being released by the cell. Mutated PSEN1and PSEN2 genes results in improper 

cleavage of beta carboxy terminal peptide and hence, disturbing the ratio of amyloid-beta 42 to 40. 

MAPT gene mutation leads to the genesis of kinase and phosphatase hyper-phosphorylation 

leading to the formation of neurofibrillary tangles. These mutations ultimately led to the 

pathophysiology of AD which includes the presence of intracellular tau filaments, extracellular 

beta-amyloid plaques and inflammation. All these mutations are inherited in an autosomal 

dominant manner and may lead to early onset of Alzheimer's disease (EOAD).  

 

 

  



ICIBLS 2020 
 

102 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-057 

Development of Biodegradable packaging from agricultural waste material: A review 

Suman* 

Jayoti vidyapeeth women’s university, Jaipur(raj.) 

Sumanrai890@gmail.com 

 

Plastics offer a variety of advantages or benefits; due to its flexibility it has wide applications in 

modern world. But, highly use of plastic by human also cause adverse effect on the environment 

and human life. Need for the production of biodegradable plastic (plastic that can be decomposed 

in the environment by the action of naturally occurring microbes) has been increasing day by day. 

There is an extensive need to produce biodegradable plastic due to its ability to decompose itself 

in short period of time hence saving environment. This production can be achieved using 

agricultural and chicken feather waste.  Starch, lignan and keratin are the major raw material for 

the production of biodegradable plastic. 
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Sweet corn has become popular due to rising demands of products like corn soup, sweet corn milk 

and various snack items. The traditional shrunken2 (sh2)-based sweet corn is nutritionally poor as 

it possesses low levels of vitamin-A and vitamin-E. In India, no sweet corn hybrid with enhanced 

nutritional quality is available for commercial cultivation. Here we introgressed favourable allele 

of crtRB1 and vte4 genes into the parental lines of two sh2- based sweet corn hybrids viz., PSSC-

2 (PMI-SWT016 × PMI-SWT017) and ASKH-2 (PMI SWT016 × PMI-SWT018) using two-

generations based marker-assisted backcross breeding (MABB) approach. BC1F1, BC2F1 and 

BC2F2 populations having 120-124 plants were successfully genotyped using gene-based InDel 

markers specific to crtRB1 and vte4 genes.  130-142 SSRs distributed throughout the genome were 

used for background selection that led to the 88-98% recovery of recurrent parent genome. MABB-

derived sweet corn hybrids possessed 2-6 folds more vitamin-A and vitamin-E compared to 

original versions. Activity of superoxide dismutase (4.011-9.820 Units/g), peroxidase (0.011-

0.019 mM/min/g), esterase (0.023-0.035 μM/min/g) and amylase (5.915-8.147 μgmaltose/mg) 

among MABB-derived inbreds were comparable to their original versions. MABB-derived sweet 

corn inbreds also showed similar agronomic and yield attributes as observed among the original 

versions. This is the first report of enrichment of sweet corn genotypes for vitamin-A and vitamin-

E. These micronutrient-enriched sweet corn genotypes hold immense promise in providing 

balanced nutrition to humans. 
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Forests of India being one of the biodiversity hot spots of the world, and the second largest to 

agriculture in land use possess high degree of endemism. However, in the recent past, forests have 

been subjected to various pressures mainly due to biotic factors. In India, plantation forestry was 

initiated mainly for the production of industrial raw materials as well as fuel wood and fodder from 

the exotic species of Eucalyptus, Casuarina and Acacia. The increase in demand of industrial raw 

material has spurred the rise in plantations of fast growing native tree species. The wood of a native 

tree species Neolamarckia cadamba (Roxb.)Bosser is mainly used in pulp wood and pencil 

industry. The timber is also used for making boards, plywood, packing cases, tea-boxes, carving 

and turnery articles. Effective utilization of bio-inoculants for these native trees will improve and 

maintain the soil fertility and sustainability in natural soil ecosystem besides providing economic 

benefits. In the present study, diversity of PGPR and AM fungi was assessed in the rhizosphere of 

N. cadamba plantations in Narsipuram, Coimbatore, Tamil Nadu. Maximum percent root 

colonization and spore population of AM fungi were recorded from the rhizosphere of N. cadamba 

during Oct-Dec season. Total of twelve different AM fungi belonging to 3 genera viz., 

Acaulospora, Gigaspora and Glomus were recorded with the genus Glomus found dominant with 

10 species. Only one species each of the genera Acaulospora and Gigaspora was recorded. Four 

species of Azotobacter, three species of Azospirillum and six different PSB viz., four species of 

Bacillus and one species each of Acinetobacter sp., and Pseudomonas sp. were recorded among 

33 PGPR isolates from N. cadamba rhizosphere. 

 

Keywords: Rhizosphere, PGPR, AM fungi, N.cadamba, Azospirillum, Acinetobacter, Glomus 
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Detoxification of heavy metals by microbes represents one of the primary mechanisms by which the 

toxicity of these materials can be reduced. Gut microbiome as an “invisible organ” it plays a crucial 

role in food digestion, metabolism regulation, and to develop immunity of the host. Identification 

and exploration of earthworm gut microbiome which has the potential to convert the majority of 

the toxic pollutants into harmless end products are therefore important for bioremediation purposes. 

The study presents profiling of microbial diversity of three different earthworm species (Eudrilus 

eugeniae, Perionyx excavatus and Polypheretima elongata) to evaluate their potentiality to degrade 

ZnO (50 and 100 nm) using a metagenomics approach. Taxonomic profiling using 16S rRNA gene 

amplicon sequencing revealed that the dominant groups were Actinobacteria (23.2-41.3%), 

followed by Firmicutes (20-33%) and Proteobacteria (10.1-37.4%). Taxonomic to the phenotypic 

annotation of the 16S rDNA metagenomes revealed a high abundance of ammonia oxidizers (47-

49.1%), the gut microbiomes showed the relative abundance of dehalogenators (29-38.4%), 

illustrating in the role of these microbial communities in various degradation and bioremediation 

processes. The study signifies the important differences in the inherent microbiome of studied 

earthworm species in shaping the metagenome for the effective degradation of different 

xenobiotics and biomasses. Current studies entail that the changes in gut microbiome composition 

and function can be employed to evaluate the toxic effects of different pollutants and to define the 

specific microbial taxa as the potential biomarkers of exposure. 

Keywords: 16S rRNA pyrosequencing; Earthworms’ gut microbiome; Bioremediation; ZnO 

NPs 

 

  



ICIBLS 2020 
 

106 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-063 

Edible Mushroom Cultivation and a Review on Genetic Modification for more yield 

(Group Code PG-3-C) 

Ayush Tripathi, Dr. Aveek Samanta 

Sanskriti University Mathura 

Email: ayushtrip123@gmail.com 

   

Mushrooms are fungi which are desire for their flavor as well for their nutritional value. Some 

edible Mushroom cultivated in India are white button mushroom are white color also creamy 

colour .90% of the variety of mushroom we can eat globally. They are low in salt and sugar and 

are a rich natural source of Vitamin D and malnutrition. Mushroom farming is gaining popularity 

day by day from market: Also, they are cholesterol-free nutrients also rich fiber. All together with 

a long history as a food source, mushrooms are important for their healing ability and properties 

in traditional medicine.  It has reported beneficial effects for the health and treatment of some 

diseases. They are also used to reduce the likelihood of cancer invasion and metastasis due to 

antitumor characteristics.  Mushrooms act as antibacterial, immune system boosting and 

cholesterol lowering agents; In addition, they are important sources of bioactive compounds.  It is 

very nutritious as revealed by the survey.  Those who took it in their diet were healthy and those 

who did not take it had health problems. More people believe the mushroom is non vegetarian. I 

had review the paper there yield two main method (hybridization and mutagenesis) of genetics 

modification for more yield. The monokaryotic strains of lentinula edodes exhibiting high fruiting 

rates and better fruiting body endenderment. byeong -Suk Ha et.,al suggest that certain 

monokaryotic strains have  trait enable better mating and fruiting. They isolate monokaryotic strain 

of L. edodes from basidiospores of dikaroyic strain Cham and SJ701 mated engendered with 

monokaryotic strain A20, B2, E1and E3 show good fruiting performance and yield. 
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Biocompost and Bio-enzymes produced from household and animal waste are used to cultivate 

organic food at home. This has become a major area in research for building up new strategies in 

producing nutritious crops in very simple and sustainable manner. The study involves the process 

of optimizing the composition of Biocompost prepared using wet waste from kitchen, dry leaves, 

coconut husk powder, sour buttermilk, semi done compost and Bio enzymes prepared using lemon 

and orange peel, ripened banana, jaggery, sugar and tap water. The effect of different combination 

of Biocompost and Bioenzyme is carried out in different exotic vegetables (Broccoli, Red Ball 

Cabbage, Cherry Tomato, Lettuce). The Biocompost and Bioenzyme have been produced in 

batches. The seeds are grown in 15 days duration of time having different composition and 

concentration of Biocompost and Bioenzyme. Supplementation of soil is carried out with citrus 

peel enzyme, banana enzyme, Lactic acid Bacteria, sugar syrup and glucose water to enhance the 

growth of vegetables in shortest possible time. The growth observed for Broccoli, Red Ball 

Cabbage, Cherry Tomato, Lettuce are 5-7cm, 10cm, 6-7cm, 5-8cm respectively upon the 

application of Bioenzyme during the 15 days of incubation. This study provides future scopes for 

growing cost effective exotic vegetables in shorter duration of time with minimum and renewable 

resources.  

Keywords: Biocompost, Bioenzyme, exotic vegetables 
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Polycyclic aromatic hydrocarbons (PAHs) and their persistency in the environment, toxic and 

harmful effects on humans and environment make them well known pollutant. Microbial 

bioremediation is one of the strategies to remove these pollutants from the environment. However, 

microbes show different response towards different PAHs. Microbes may be susceptible, tolerant 

or able to degrade PAHs for their energy requirement. Recently, interest has been towards knowing 

factors involved in imparting tolerance as it is related to inefficiency of microbes for PAHs 

bioremediation. 

Thus, in order to understand the mechanisms underlying in imparting tolerance against PAHs, soil 

microbial consortia were exposed to different PAHs in various combinations i.e., only 

phenanthrene (0.5 g/l), pyrene (0.1 g/l), naphthalene (0.05 g/l), and mixture of three PAHs 

(phenanthrene, pyrene and naphthalene). Growth patterns were observed for 15 days. Microbes 

showed maximum growth in the presence of only pyrene as sole carbon source followed by 

phenanthrene. However, growth inhibitory effect was seen in the presence of only naphthalene. 

Reduced growth was also seen in the presence of mixture of three PAHs as compared to cultures 

treated with pyrene and phenanthrene. It may be due to inhibitory effect of naphthalene. Single 

colonies were screened as susceptible, tolerant and PAH degrader from the microbial consortia for 

further analysis at proteomics level. 

Keywords: PAHs, Microbial bioremediation, PAHs tolerance, PAHs degradation, PAHs 

susceptible 
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Electrochemically active bacteria (EAB) have received significant attention in biotechnology 

innovation, owing to their ability for efficient electric interaction with electrodes Surely giving 

rise to a new branch of biotechnology “electrogenomics”, in near future. These microbes generate 

electrons within their cells and then transfer these electrons across their cell membranes via tiny 

channels formed by surface proteins, in a process known as extracellular electron transfer, or EET. 

Extracellular electron transfer from electrochemically active bacteria plays a critical role in 

renewable bioelectricity. Further Exploitation of Microbial electrochemical systems (MES) could 

serve as a promising platform for renewable energy conversion and bioelectrochemical 

remediation, which will surely be our priority in near future. Many model bacteria like Shewanella 

species show versatile extracellular electron transfer strategies that could be well used in diverse 

MES devices for various practical applications like Microbial fuel cells are not yet commercialized 

but they show great potential as a promising candidate for power sources for bioelectric devices.  

The power produced by these systems is currently limited, primarily by high ohmic resistance.  

Improvements in the system framework will soon result in power generation that is dependent on 

the capabilities of the microorganisms. The bacterial communities developing in these systems 

show vast diversity, ranging from primarily δ-Proteobacteria that predominate in sediment MFCs 

to communities composed of α-, β-, γ- or δ-Proteobacteria, Firmicutes and uncharacterized clones 

in other types of MFCs.Available genomic information and gene-editing could offer an 

unprecedented opportunity to boost the applications of Shewanella species in MES, also giving 

further insight to MES. Electrogenomics will find potential applications in bioelectricity 

generation, biosensing, bioremediation of environment-hazardous pollutants. 

Keywords: Electrochemically active bacteria, electrogenomics, Microbial electrochemical 

systems  
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Endocrine disrupting chemicals (EDC) are those compounds that can interrupt the biosynthesis, 

metabolism, and functioning of endogenous hormones. An organic compound Bisphenol A (BPA; 

4, 4’- isopropylidenediphenol) a well-known EDC, is an exogenous chemical that mimic an 

endogenous hormone like estrogen. Bisphenol A is the highest production volume of chemicals 

worldwide and used as monomer polycarbonate plastics. BPA substitute is an analog BPS, has 

been detected in commercially food products as used in polycarbonate plastic bags or within 

canned linings. BPS is more likely to accumulate in the aquatic environment or in the food chain; 

also detected in human samples. Both the EDCs are xenoestrogen in nature therefore easily mimic 

the estrogen receptor. Estrogen has a huge role in the development of brain and in neurogenesis. 

Estrogen regulates these functions with the help of some exogenous and endogenous factors like 

Wnt, BMP, and Sox respectively. BPA and/or its derivative have the potential to disturb the 

expression of these factors and may change the fate of neurons.  EDCs also affect the behavior of 

organisms, as it is directly linked with the nervous system. This review is all about these intrinsic 

and extrinsic factors, their specific role in neurogenesis, and how they can get affected by EDCs 

and the various changes after their interactions and will help in understanding the basic cross-talk 

among these pathways during neuronal development and also the changes after exposure to 

endocrine-disrupting chemicals. 

Keywords: EDC, Bisphenol (BPA & BPS), Neurogenesis, Wnt, BMP and Sox proteins, Behavior 
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In the age of multitasking, one element performs multiple roles. Similarly, we showcase the iron 

oxide nanoparticles having superparamagnetic properties with few modifications, that can act as a 

therapeutic as well as a diagnostic agent for the cancerous tumor tissue. We use the optical 

coherence tomography system as a diagnostic tool because, it is a non-invasive, non-contact, cross 

sectional imaging system capable of imaging biological tissue with sub-micron level resolution.  

Superparamagnetic iron oxide nanoparticles (SPIONs) act as a potential contrast agent because it 

provides high scattering media in tissue imaging, with few modifications in optical coherence 

tomography (OCT) system SPIONs can act as a targeted molecular imaging agent due to its 

paramagnetic property. A strong alternating magnetic field provides magnetic motion to the 

SPIONs which is detected by digital-lock-in detection algorithm and the whole system act as a 

targeted diagnosis tool. Whereas a strong alternating magnetic field with the frequency of 

modulation varying between 100 -200 kHz causes eddy current which enhances the localized 

temperature near SPION particles. Cancerous cell deteriorates at high temperature (43-47℃) 

whereas health cell survives at a much higher temperature. The SPIONs need to be engineered 

before applying as a targeted molecular agent. For this polymer modification was performed and 

subsequently engineered for further utility. In this research, we show the potential application of 

the SPIONs as a nano-theranostics tool with the help of OCT. 
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Plastic has become one of most common material that are used in huge range but it is not easily 

degradable in nature, plastic are typical polymers of high molecular mass. Single use plastic bags 

are commonly used at stores and smouldering plastics can release toxic fumes into the 

environment. Plastic can easily enter in human food chain and can be harmful for human health. 

In the past years, various studies have been done on biodegradable materials or bioplastics to 

replace petroleum based plastics for food packaging or other applications. Bioplastics are non-

toxic or less toxic since they contain no chemicals or toxins compared to other types of plastics, 

especially if burned. The present study aims to formulate a starch based bioplastic which can easily 

degrade in nature and is harmless if consumed by animals. Therefore, it is the requirement of the 

day that biodegradable plastics should be produced and used. Some usual bio-plastics are starch, 

poly lactic acid, Polyhydroxyalkanoates, poly3hydroxybutyrate. Starch is a naturally found 

biopolymer consisting primarily two polymer types of glucose are amylose and amylopectin. 

Further formulation of bioplastic was done by adding several additives like plasticiser, antifogging 

agent, solidifying agent and emulsifying agent. Further results will focus on optimizing the various 

additives to formulate a bioplastic film with desired properties like high tensile strength, low 

thermal degradability and defined shelf life. Thus, the bioplastics serve as an eco-friendly 

substitute for the use of non-renewable and non-biodegradable plastic based materials and the 

study of recyclable and biodegradable polymers is fascinating and developing area in packaging 

science. 

 

Keywords: Biodegradable material, Single use plastic, tensile strength, Renewable resources, 

Biopolymers.   
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Major Histocompatibility Complex is primarily a collection of genes that is present within a long 

continuous stretch of DNA. In humans, it is also known as HLA genes while in mice it is called 

H-2 complex and is present on chromosomes 6 and 17, respectively. These are the major portions 

of the DNA that gives their contribution to the genetic susceptibility to different kinds of 

autoimmune diseases such as Rheumatoid arthritis, multiple sclerosis, psoriasis, schizophrenia. 

Autoimmunity is a condition where the immune system recognizes self cells as foreign particles 

and starts destroying them. This condition arises due to autoreactive B cells and T cells. 

Environmental factors such as climate, stress and nutrition, as well as genetic factors also play a 

major role in autoimmune diseases. In the present research, we studied how nutrigenomics is 

affecting the HLA genes of the population at a particular region and thereby developing the 

autoimmune disease and making it prevalent in that region. ‘Nutrigenomics’ is an exciting 

scientific advancement and initially referred to the study of the effects of nutrients on the 

expression of an individual’s genetic makeup. Nutrition has the major impact in defining the cause-

response interaction between diet and autoimmune diseases. There is a multitudinous of elements 

related to autoimmunity comprising defects in tolerance, cross-reactivity with selfantigens, and 

lymphoproliferative dysregulation. Widescreen genotyping platforms and few imputation 

pipelines were developed, and through these advances, MHC imputation and finemapping were 

performed for most autoimmune diseases. This epidemiological study will further help in 

improving diet uptake that can help the immune system to better control discrimination of self 

from nonself. 
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DNA methylation and demethylation is an alternative mechanism of transcriptional 

regulation of tumor suppressor genes and oncogens, respectively in cancer tissue. Inactivation 

of tumor suppressor genes is known to contribute to the abnormal proliferation, transformation 

and progression in cancer. Among those PDCD4 and PTEN, tumor suppressor genes were 

subjected to epigenetic analysis. PDCD4 inhibits interstitial to mesenchymal transition via 

inactivation of uPAR while PTEN inhibits Akt pathway via PI3K thus prevents cell 

proliferation, migration and invasion. In the present study, the promoter for canine PDCD4 

gene was identified using Eukaryotic Promoter Database while that of PTEN was identified  

using Gene Promoter Miner and it is found to be devoid of CpG islands. There are 3 regions 

rich in CpG, identified in PTEN gene other than the promoter using sequence manipulation 

site. In the present study, all the samples of CMT DNA were subjected for enrichment of  

methylated DNA using EpiXploreTM Methylated DNA Enrichment Kit. Presence of promoter 

region of PDCD4 (32 CpGs) and 3 regions of PTEN in methylated DNA enriched fraction was 

identified by PCR using in house designed canine specific primers. Out of the 12 CMT cases 

(8 malignant and 4 benign), 4 malignant cases showed positive for methylation of PDCD4 gene 

(3 Mixed mammary tumor and 1 fibrosarcoma) and 4 malignant (3 Mixed mammary tumor, 

one fibrosarcoma) and 1 benign (Papillary cystadenoma) showed positive for methylation of 

PTEN gene. So PDCD4 can be used as potential invasive marker for CMT while PTEN is used 

as both cell proliferative and invasive marker for CMT. 

 

 

 

 

 

 

 



ICIBLS 2020 
 

115 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-074 

Epitopes of Commensal fungi cross-react with the auto-antigens of humans 

Gunjan Sachdeva and Asmita Das* 

* Department of Biotechnology, Delhi Technological University  

*Email: asmitadas1710@dce.ac.in 

 

The human body is the reservoir of both commensal as well as pathogenic fungi, that play an 

essential role in regulation of homeostasis and balance the susceptible conditions towards various 

diseases. The immune system had evolved to keep a check on these fungi and prevent them from 

causing life-threatening disorders. When the balance that is formed between the fungi and the 

immune system disrupts, it leadsto dysbiosis due to which the fungal infection flares up. It can 

lead to various autoimmune reactions, which are caused due to cross-reactivity of epitopes of fungi 

with the auto-antigens of humans, as in the case, where the generation of antibodies against 

Aspergillus Noc2 peptide can cross-react with human IFN-γ due to the sequence homology 

between the two. This study aims to explore different fungi that are present as commensals in 

humans. Genomes of these fungi are to be studied and the potential epitopes present in these fungi 

are to be screened for cross reactivity with host epitopes. Their sequence homology would be 

searched with auto-antigens of humans, in order to look for the cross-reactive antigens which can 

serve as biomarkers for certain autoimmune diseases in the future.  

 

Keywords: Commensal fungi, Autoimmune reactions, Cross-reactive, Epitopes, Aspergillus Noc2 

peptide, IFN-γ, Auto-antigens of humans 
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Squamous cell carcinoma (SCC) is highly invasive malignant tumor showing keratinocytic 

differentiation and is often associated with chronic exposure to UV light. Telomerase is RNA 

dependent DNA polymerase that causes addition of telomeric repeat DNA sequences to 

chromosomal ends. Recently, UV signature mutations have been identified in core promoter 

region of TERT gene, which encodes the main catalytic subunit leading to overexpression in 

cutaneous melanoma. However; its role and expression pattern has not been studied in eyelid 

skin SCC. Present study aimed to analyze the presence of TERT in eyelid SCC as its expression 

pattern and mutational status hasn’t been studied in SCC.19 cases of eyelid squamous cell 

carcinoma were evaluated for the presence of TERT protein using monoclonal antibody against 

TERT and its mutational status was verified using PCR and DNA sequencing. Bioedit software 

was used for analyses and primers were vindicated using NCBI Primer Blast. Results were 

correlated with clinicopathological features of SCC. Results: A C to T mutation was observed in 

6/19 SCC cases. Positive expression of TERT was found in 57 % of the cases analyzed and it 

showed a significant association with keratinocytic differentiation (P=0.04). Relation between 

TERT promoter mutation and TERT immunohistochemistry was studied for the first time in eyelid 

skin SCC. Our results suggested that overexpression of TERT may contribute to the aggressive 

behaviour associated with SCC and such patients may warrant aggressive treatment. 
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Dye which is a coloring substance used in textile, lather, paper and food industries. To evade the 

pollution, many methods developed for dye degradation. In the present investigation, dye 

degradation is accomplished using endophytic fungi. Endophytic fungi were isolated from the 

selected medicinal plants such as Piper betle L (betle leaf) and Costus igneus Nak 

(insulin plant). Isolated endophytic fungi were screened for the degradation of azo dyes such as 

Rose Bengal and Coomassie brilliant blue. Glucose minimal medium was used for both solid and 

liquid study. Incubation period was 12 days. The degradation of dye was observed at a four days 

interval. In Glucose minimal agar plate, the zone of dye degradation was observed. In glucose 

minimal broth, at every four days interval the degradation of dye was observed and UV 

spectroscopy value was recorded for Rose bengal at 549nm and for Coomassie brilliant blue at 

470nm. Isolated endophytic fungi showed above 80% of dye decolourization. Complete 

decolourization of dye was observed in Coomassie brilliant blue followed by Rose Bengal. For 

further studies, it can be carried out into two ways, one which involves production of enzymes 

from isolated endophytic fungi and used in dye degradation and another one is preparation of 

biofilm used in large scale industries for dye degradation. The results will be discussed in detail. 

 

Keywords: Piper betle, Costus igneus, Rose bengal, Coomassie brilliant blue, endophytic fungi, 

dye degradation. 
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Metagenomics provides an insight to understand the microbial world of various environmental 

niches. Microbial life does not seem to be restricted to specific environments. During past few 

decades, it has become logical that the microbial communities including viruses can be found 

in the most extreme environmental niches with extremes of pH, temperature, pressure and 

salinity and these extreme environments constitute an interesting source of both microbiota and 

their virome. Consequently, these extremophilic viruses plays an important role in microbial 

dynamics and are immense source of extremophilic enzymes with numerous biotechnological 

potentials. At present, these entities are yet unexplored to the great extent due to different 

growth conditions and other methodological procedures. But advancement and novel  

developments in the field of viral metagenomics has provide a key in exploiting various 

environmental viromes, offering the chance of expanding our knowledge related to both the 

diversity and functional characterisation of viruses. Many members of Siphoviridae, 

Myoviridae, Indoviridae and other families have been explored and characterised in different 

studies for various biotechnological applications. Therefore, advancement in the field of viral 

metagenomics drastically appears to open a new window to explore and analyse so called the 

viral ‘dark matter’ of the biosphere. 

 

Keywords: Extremophiles, Virome, Viral metagenomics. 
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Hepatocellular carcinoma persists as a dangerous malady, characterized by a high mortality rate. 

The lack of an effective strategy for obliteration of hepatic malignancy contributes to poor 

prognosis and the purgatory of lifelong visits to the clinic. We were interested at investigating an 

alternative to contemporary chemotherapeutics, which displays better efficacy and circumvents 

drug resistance. Emerging evidences point towards the promising tumor suppressive benefits 

associated with natural products. In line with this, the current study was aimed at exploring the 

anti- cancer potential of Artemisinin, derived from Artemesia annua L., recently recognized to 

exhibit attractive anti- tumor activity. Nonetheless, the underlying molecular mechanism of such 

activity remains elusive. An extensively studied pro- proliferative transcription factor is the 

forkhead box M1 (FoxM1). It is often overexpressed in hepatic tumors with its level directly 

correlated to the stage and aggressiveness of the disease. This enigmatic oncogenic molecule has 

been attested as an alluring anti- cancer drug target. Here, we demonstrated that Artemisinin 

significantly mitigated liver carcinoma cell proliferation and tumorigenic index. Of note, our data 

showed, for the first time, a dose and time dependent inhibitory effect of Artemisinin on FoxM1 

and its targets. Artemisinin was found to repress them at their transcript level. Our ChIP and 

EMSA results clearly revealed that Artemisinin disrupted the binding of this transcription factor 

to the consensus promoter region of its downstream targets, implying that Artemisinin interferes 

with FoxM1 transactivation. Importantly, FoxM1 knockdown in resistant hepatic cancer cells 

sensitized them to Artemisinin treatment, manifested in the expression of apoptotic and EMT 

markers. The sensitization was further validated in terms of their migrating and colony forming 

ability. Moreover, Artemisinin, when used in combination with Thiostrepton, an FDA approved 

inhibitor of FoxM1, unveiled considerable cellular death and enhanced apoptosis. In a nutshell, 

we have shed light on the plausible involvement of FoxM1 in the tumor suppressive properties of 

Artemisinin, which can be re- purposed as a potent therapeutic regime for combating 

hepatocellular carcinoma, particularly in combination with a FoxM1 inhibitor. 

 

Keywords: Hepatocellular carcinoma, FoxM1, Artemisinin, anti- cancer therapy 
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The investigation was aimed to isolate and identify the native lignocellulose biodegrader 

actinobacteria for biological degradation of water hyacinth biomass and convert it into nutrient 

rich compost. Total 40 actinobacterial cultures were isolated from agricultural fields as well as 

dumping site and screened for cellulose degradation ability on carboxy methyl cellulose (CMC), 

three actinobacterial isolates were selected for further studies based on their highest activity on 

CMC. The solubilization index (SI) by actinobacterial cultures was ranged from 2.17 to 3.33. 

Based on morphological, cultural, biochemical and molecular characterization, selected efficient 

actinobacterial isolates M 2, M 10 and M 16 were found as Streptomyces sp. AAUBD M-2, 

Streptomyces rochei AAUBD M-10, and Streptomyces chartreusis AAUBD M-16, respectively. 

Sequencing of 16S rDNA was carried out and the sequences were submitted in NCBI gene bank 

(Accession No: MN581484; MN581673 & MN582992). 

The cellulose and lignin degradation effic iency of selected isolate were preliminary 

examined for cellulose degradation ability by filter paper degradation assay and lignin 

degradation by decolorization of lignin by flask assay, all three isolates were found effective for 

lignin and cellulose degradation in their respective flasks assay. All filter paper was degraded 

between 9 to 15 DAI. The best result obtained from the pot study was in treatment T4 which 

consists of actinobacterial consortium and cow dung. Treatment showed higher degradation with 

all desired characters like color change of degraded product, earthy sweet odour, compaction of 

mass, particle size reduction at 45 DAI with highest moisture content (48%), lower C:N ratio 

(14.2), with better nutrient content like nitrogen (1.90%), phosphorus (0.95%), potash (1.72%), 

organic carbon (27.0%). 

 

Key words: Biodegradation, Actinobacteria, Water hyacinth, lignocellulolytic, compost 
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Hooghly river forms a 260 km long distributary of River Ganges after entering into the state 

of West Bengal in Murshidabad and flows to the Bay of Bengal. Rapid industrialization along 

the river as well as domestic activities contributed significantly to the chromium pollution of 

water and sediments. Hexavalent chromium is a potential carcinogen biotechnological  

approach for chromate removal employs search for indigenous Cr(VI)-resistant microflora 

which also show enzymatic detoxification of Cr(VI) to insoluble Cr(III). The present study 

aims to explore chromate resistant microbial population of Hooghly river water and 

sediments and also exploit their bioreduction potentials. Eight river water and sediments were 

collected from industrial zones along Hooghly river and were characterized physico- 

chemically. A total of 20 Cr(VI)-resistant bacteria were isolated in pure form from 08 

samples following enrichment culture technique in 2mM chromate . The bacteria were 

characterized following morphological and biochemical properties. The isolates showed 

production of enzymes (catalase, oxidase, amylase, gelatinase, caseinase and lipase) and 

fermentation of different sugars. Majority (90%) showed resistance to ampicillin but few 

were able to tolerate erythromycin (25%), streptomycin (15%) and tetracyclin (10%). Eleven 

(04 from water and 07 from sediments) isolates showed MIC of >10.0 mM Cr(VI) and were 

also resistant to multiple metals like Ni(II), Co(II), Cd(II) and Cu(II). Bioreduction potential 

of Cr(VI)-resistant bacteria was screened in PYG medium supplemented with metal and 

isolate TRS 104 tentatively identified as Pseudomonas sp. showed 76% reduction of 2mM 

Cr(VI) after 48h growth with concomitant change in colour of the medium from yellow to 

white. Optimization of bacterial chromate reduction is under progress for further exploitation 

in bioremediation studies. 

 

 

Keyword: Hooghly river, Heavy metal pollution, Chromate-resistant bacteria, Bioreduction, 
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Cancer stem cells (CSCs) are a self-renewing sub-population of cancer cells which are 

believed to be integral to the development and perpetuation of cancer. The Wnt/ Beta catenin 

signaling pathway is one pathway responsible for a variety of cell renewal, proliferation and 

repair processes and has shown to be a prominent regulator of CSCs. Drugs targeting the proteins 

involved in this oncogenic pathway have been documented to prevent disease recurrence and act 

as a potential cure. Owing to the potent anticancer activity of a plethora of natural compounds 

like alkaloids, flavonoids, terpenoids, polysaccharides, saponins and others, they are being 

increasingly investigated for cancer therapeutics. In the present study we aim to look for ideal 

natural alternatives of Wnt inhibiting drugs and conduct molecular docking methodology to 

screen for their binding efficiency. Our study will therefore be crucial in suggesting natural  

compound derivatives that will serve as efficient Wnt inhibitors with minimal side effects and 

can be effective combinatorial therapeutic agents. 

 

 

Keywords: Cancer Stem Cells, Wnt Pathway, Natural Compounds, In-silico analysis, 

Molecular Docking 
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Potatoes are fourth important food crop after rice, wheat, and maize. Because of rising demand of 

potatoes as a fast, convenient and carbohydrate rich food, considerable increase of residue 

generation recorded in potato processing industries. Annually around 140 thousand tons peel 

generated as byproduct from food industries. These peels contain high amount of sugar, protein 

cellulose and hemicellulose which could be utilized to produce some value added metabolites. The 

aim of the study is the extraction of glucose, present in potato peel waste towards waste 

valorization approach. Potato peel waste was collected from canteen waste of Delhi Technological 

University (DTU) For extraction of sugar, thermochemical Pretreatment was done with 0.5, 0.75 

and 1% hydrochloric acid in autoclave condition for 20 minutes and obtained hydrolysate was 

subjected for quantification of reducing sugar as well as total carbohydrate present in potato peel 

waste. Maximum glucose containing hydrolysate will be further used as potential source of carbon 

for microbial fermentation for the production of some high value-added bio products like biofuels, 

volatile fatty acids, cellulase, amylase etc. Chemical composition analysis of potato peel waste 

were also carried out and it is found that biomass contained protein, sugars, ash, total solids and 

moisture. 
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Suberin is a plant based hetero-polymer which has aliphatic and aromatic domain linked by 

glycerol. It is located in various parts of plants such as roots, leaves, outer bark and periderm of 

tuber. Itprovides mechanical strength to the plants, protects the plants against pathogen attack or 

environmental stress and also act as a barrier in solute and water transport. Depolymerization 

studies have revealed various aliphatic and aromatic monomers of suberin. The most abundant 

monomers are ω-hydroxy fatty acids, α, ω-dicarboxylic acids and phenolics compounds. Phenolic 

compounds are secondary metabolites which show antimicrobial, anticarcinogenic, anti- 

inflammatory, analgesic and antimicrobial properties. These suberin monomers are known to 

have various industrial applications. These compounds are used as antioxidants and used in food 

industry as food additives in order to increase shelf life. In different industries, especially food 

processing industries potato peels and other fruitswaste is produced in greater amount and also 

being an agricultural country, it is generated a large quantity of agricultural waste in India. 

Hence, this review study mainly involves various extraction methods of suberin monomers from 

plant-basedwaste materialspecially potato/food waste, leaves and outer bark. There are many 

chemical and enzymatic methods which are generally used for the extraction of suberin 

components. For the extraction of phenolics, hydroxy fatty acids and dicarboxylic acids from 

suberin, enzymatic methods are more suitable. 
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Reproduction is considered as a play of chance and randomness. The genotype and phenotype 

possessed by the offspring are attributed to the stochastic combination and expression of genes. 

However, in the 20th century, embryologist Sir Conrad Waddington coined the term epigenetics, 

a subfield of genetics dedicated to the influence of environmental factors on gene expression. 

Since then, the epigenetic phenomenon has received attention for the possible role in the growth 

and development of mammals. One such epigenetic phenomenon, which especially plays an 

essential role in fetal development, is Genomic Imprinting. It is the differential expression of the 

same genes in an organism depending on its origin of inheritance – maternal or paternal. The 

synergistic expression of these differentially expressed genes makes up the phenotype of the 

organism. Defects in genomic imprinting have been responsible for rare genetic disorders such as 

Angelman Syndrome to common diseases such as diabetes. 

Several studies have aimed to understand the influence of environmental factors on genomic 

imprinting, especially during fetal growth and development. Maternal nutrition, alcohol, and 

tobacco consumption by the parents, and even artificial reproductive technologies have been 

lineated to interfere with fetal genomic imprinting. However, these studies have noticed that the 

effect of these environmental factors is not uniform and often varies with parental biological 

makeup and the timing of exposure to the environmental factor. This review study aims to study 

the effect of environmental influences on fetal genomic imprinting. In addition, this study also 

analyzes the possible underlying unpredictable factors that regulate the influence o f the 

environmental determinants of genomic imprinting. 
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Psychiatric disorders widely afflict people globally and the importance of psychological health has 

increased substantially during the current pandemic situation, with people battling uncertainty, 

anxiety and loneliness. Such situations aggravate existing psychiatric conditions, as well as 

increase the risk of susceptible individuals and several such disorders do not have proper 

medications that can alleviate the condition, mainly due to a dearth of knowledge of molecular 

mechanisms that underlie such disorders. Therefore, it is crucial for researchers to unearth the 

complex molecular pathways that are often implicated in disease progression. Numerous 

neuropsychiatric disorders are caused by disruptions in the normal synaptic function. 

Functionalities of many of the protein effectors of the synaptic network depend upon their 

phosphorylation and dephosphorylation. Striatal-enriched protein tyrosine phosphatase (STEP) is 

one such modulator which is specific to brain and involved in opposing synaptic strengthening that 

is required for normal synaptic function, mainly operating in the striatum, hippocampus and cortex 

among other related regions. Over-expression of this enzyme has been reported in several 

neuropsychiatric disorders including Alzheimer’s disease, fragile X syndrome, Parkinson’s 

disease and Schizophrenia whereas under-expression of STEP is often related to anxiety, brain 

ischemia, Huntington’s disease and stroke. The causal factors of these disorders are not completely 

understood yet, due to which patients often respond poorly to the current therapeutic strategies and 

they benefit only a small subset of patients. In the current work, we describe how STEP is 

implicated in various psychiatric disorders along with the potential of this enzyme in therapeutic 

interventions. 

 

Keywords: PTP; Mental disorders; molecular pathways; Therapeutic strategies 
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River confluences offer an interesting arena to investigate the structure and function of the  

microbial community. Understanding the microbiome provides an opportunity to unravel 

variability of the microbiome as a function of anthropogenic conditions. Bacteria such as 

Arcobacter, Escherichia, and Campylobacters have been identified as sentinels of poor water 

quality of rivers, that affect human and environmental health. The current work employed culture 

independent metagenomics approach to unravel the taxonomic classification of diverse microbes 

including archaea, bacteria viruses and phages from the Cooum river in Chennai, India. The 

metabolic pathways, resistance mechanisms adopted and the abundant proteins were computed. 

Higher abundance of Arcobacter bivolvorium, Arcobacter butzleri, Methanothrix soenhngeii and 

Macellibacteroides fermentans were observed. Viruses and phages like Caudovirales, Human 

mastadenovirus C, Siphoviridae, Escherichia phage, Erwinia phage, Synechoccus phage and 

Vibriophage were relatively predominant. Presence of beta lactamase enzymes, aminoglycoside 

phosphotransferase enzymes contributed to the severity of antimicrobial resistance. Cardinal 

metabolic pathways were methane, sulfur and nitrogen metabolism. Secretory systems, signal 

transduction, Chemotaxis, quorum sensing, transportation of chemicals and ions were the prime 

functions of the microbiome. Metal resistance mechanisms against copper, tellurium, chromium 

and cadmium were plentiful. The current study is the first to apprehend the detailed microbiome 

composition of one of the extremely polluted rivers in South India. The study elaborated the 

microbiome structure, functions and metabolic potential of a polluted river and corroborate 

insights to the bioremediation. 

 

Keywords: River microbiome, beta lactamase, Arcobacter, methane, metal resistance, viruses. 
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SSR are made up of 1-6 (or more) bp nucleotide of DNA/RNA, present in tandem repeated 

sequences in genome. The microsatellite is found across the genome in viruses; prokaryotes and 

eukaryotes in both the coding and non coding region. SSR are significantly regulates the 

transcription and translation of the genome. They are polymorphic and codominant nature. 

Microsatellites has conserved and divergence properties in coding and non-coding regions which 

can be utilized in therapeutic and diagnostic tools. In this study we have done a systematic 

analysis for incidence, composition and complexity of different microsatellites in 17 

representatives of Lyssavirus come under the family of Rhabdovirus which are small (50 nm in 

diameter), linear, enveloped, negative sense, ssRNA (approx.11-12 kb) virus. Lyssaviruses cause 

severe cumulative encephalitis in mammals. Bats are the main host which transmitted the virus 

to individuals directly by bites, or scratches. Whole genome sequence of 17 species of which is 

listed in Lyssavirus in ICTV. The full length genome sequences were assessed from NCBI and 

SSR were extracted through IMEx software. There are 1056 SSRs and 49 cSSRs is present in 

Lyssaviruses genome. GC contains range from 45.09% in GR14 to 39.08% in GR15. GR4 

content highest no. of 75 SSRs whereas GR1 has least no. of 50 SSRs in the genome. However, 

GR11 and GR16 has no cSSR while in GR12 has highest no. of 7 cSSR is present. GR4 have 

maximum sRA and sRD i.e., 6.26 and 45.84 respectively. Poly A/T repeats are more abundant 

than poly G/C repeats in the microsatellite. Adenine is the most abundant nucleotide (841).  

Mono-nucleotide repeats are half of the di-nucleotide repeats in the SSR. A comprehensive 

knowledge of the repeat tagged transcriptomes is envisaged to help understanding their 

significance in genome organization and used as a potential biomarker in viral diagnostics.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ICIBLS 2020 
 

129 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-089 

The antioxidant property of Ficus religiosa can serve protection against oxidative stress 

induced by antineoplastic agents. 

Shubham Kumar Pandey  

Arihant Institute of Teacher Training, Pune, Maharashtra. 

Email Id : mangohafus2018@gmail.com 

 

Cancer is among the leading causes of death worldwide. Chemotherapy is the treatment of cancer 

with one or more anti-neoplastic drugs. Chemotherapeutic drugs act by killing cells that divide 

rapidly as the main properties of cancerous cells. Furthermore, chemotherapy can harms the cells 

that divide rapidly under normal conditions. Doxorubicin is a chemotherapy medication used to 

treat cancer. It is commonly used to treat some leukemia and Hodgkin's lymphoma, as well as 

cancers of the bladder, breast, stomach, lung, ovaries, thyroid, soft tissue sarcoma, multiple 

myeloma, and others. Despite the success of drugs, it has serious side effects such as bone marrow 

suppression, vomiting, rash, and inflammation of the mouth. The most dangerous side effect of 

doxorubicin is dilated cardiomyopathy, leading to congestive heart failure. Oxidative stress has 

been recognized as the primary cause of DOX induced cardiotoxicity. Cardiovascular disease is 

the second leading cause of long-term morbidity and mortality among cancer survivors. Natural 

antioxidants are present in all parts of plants. These components belonged to the class of 

phytochemicals such as phenols, carotenoids and flavonoids, which are able to scavenge free 

radicals. Ficus sp regarded as a sacred tree to both Hindus as well as Buddhists. Different extracts 

of FR has got medicinal properties in Indian culture since ancient times.  In Ayurveda, FR belongs 

to a class of rasayana. Rasayana are antioxidants, rejuvenators, and relieve stress in the body. FR 

emerged as a good source of traditional medicine for the treatment of asthma, diabetes, 

inflammatory disorders, cardiovascular disorders and oxidative stress related disorders. Being a 

rich source of antioxidants the FR extract may provide cardioprotective potential against induced 

cardiotoxicity by DOX. 

 
Key words: Doxorubicin, Ficus sp, cardiotoxicity, oxidative stress. 
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Milk and milk products are significant wellsprings of nourishment, particularly for youngsters, 

because of the accessibility of almost all essential macro- and micronutrients. The utilization of 

milk constantly items is high in developed countries. Heavy metal toxicity is connected with 

various sicknesses yet the seriousness of circumstance increases an excessive number of folds if 

these hefty metals are found in milk, which is the essential food thing of weak age gathering of 

individuals. Milk contains basic minerals, for example, iron (Fe), zinc (Zn), and calcium (Ca); 

However, it might likewise be polluted with some harmful weighty metals like cadmium (Cd), 

lead (Pb), arsenic (As), and mercury (Hg). Hefty metals can cause various wellbeing suggestions 

in people. Kids and older are particularly helpless against substantial metal introduction because 

of their high milk utilization rates. And furthermore the Pesticides utilized in farming area may 

move to animal bodies through feed and grub. A pesticide found in water is another wellspring of 

deposits in milk through drinking water. Outside control of parasites on animal body, creepy 

crawly control in steers yard and sheds are immediate wellsprings of pesticides presentation for 

dairy creatures. It is states that human wellbeing is related with introduction to organo phosphorus 

(OPPs), organo chlorine pesticide (OCPs), pyrethroids and carbamate (CB) pesticides through 

milk or milk items and this issue deserve more consideration. In this review paper, the poisonous 

effects of various heavy metals and pesticides on human wellbeing, their sources in milk, 

identification strategies, and administrative limits for substantial metals in milk are described. 

 

Keywords: Milk, Heavy metals, Pesticides, Health risks, Food safety. 
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Astrocyte are one of the subtypes of glial cells which make bridges to connect neuronal signaling 

to the CNS vasculature. Their morphological and structural plasticity is said to have important 

role in the in the formation and maintenance of blood - brain barrier. Parkinson’s is a 

neurodegenerative disease (PD) that results in the degeneration of the dopamine producing neuron 

in the substantia nigra pars compacta (SNc). Astrocyte disruption has been shown to have role in 

causing PD in the recent studies. Researchers have highlighted that higher levels of α-synuclein 

aggregates are found in astrocytes that might suppress astrocyte activation which can finally lead 

to the degenerative processes. Earlier the astrocytes were believed to be homogenous in nature but 

now they have been marked to be heterogeneous with respect to their morphology and protein 

expression, etc. Heterogeneous astrocyte interplay plays a key role in the synaptic activities. 

Understanding this mechanism has helped the researchers in figuring out the molecular and 

morphological basis of the neurodegenerative diseases like: PD and other in similar categories 

like Alzheimer’s disease and Huntington’s disease. This present article summarizes the recent 

developments in the area of targeting heterogeneous astrocytes for the treatment of PD. 
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Brain cells are highly vulnerable to oxidative stress. High oxidative stress causes 

mitochondrial damage and also activates intracellular signalling cascade which leads to cell 

death. Mitochondrial damage triggered by oxidative stress has been proved as a causative 

agent of several neurodegenerative diseases. It has reported that hypoxia is accompanied by 

high ROS production which results in oxidative stress. In hypoxic cells, Mitochondria act as 

the major source of intracellular ROS and several studies have proved that mitophagy and 

mitochondrial biogenesis act as key components in maintaining mitochondrial homeostasis 

which helps in the rescue of cells. The current study explores specific function of HIF-1α, a 

crucial transcription factor in cellular response to hypoxia, in mitophagy and mitochondrial  

biogenesis in cells undergoing oxidative stress-induced damage. 
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Since antiquated time, populace have extended, today globe holds 7.8 billion heads and the 

number of inhabitants on the planet is required to increment by another 2 billion by 2040. The 

most challenging is feeding and producing food. In view of quick urbanization, the Earth has lost 

one-fourth of its arable grounds in the course of the most recent 50 years. Innovation has 

advanced to meet all prerequisites of individuals and concocted a wide range of strategies to 

expand creation, and furthermore developed dangers to wellbeing. 

For this issue, Hydroponics is the technique for cultivating which requires a medium of inactive 

developing media and is provided with supplement rich arrangements, oxygen, and water for 

development of blossoms, spices, and vegetables. Aqua-farming is the framework wherein plants 

are developed without utilizing soil. This permits quick development, more grounded yields, and 

predominant quality. 

Aqua-farming works on an unmistakable rule: give plants precisely what they need when they 

need it. The thought behind aquaculture is to eliminate however many boundaries as would be 

prudent for ecological and eco agreeable cultivating. The most evident advantage of tank- 

farming planting is the 20% quicker development and at any rate 25% yield than soil cultivating. 

This framework is the variation of conventional cultivating and the best strategy to start  

cultivating in territories where soil debasement and water shortage perseveres. The arrangement 

of aqua-farming can be effortlessly based for little scope to huge scope. It likewise serves to 

financially create food and furthermore study plant reactions towards biotic and abiotic stresses. 

Lettuce, Spinach, Strawberry, Bell peppers like plants develop well on aquaculture and add to an 

eco-accommodating horticulture framework. This in vitro development can be observed by the 

necessity of the plant and spared from weighty pesticides and poisonous material utilized in 

outside cultivating. 

 

Keywords : urbanization, innovation, hydroponic system, eco friendly, in-vitro 
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Picrorhiza kurroa is a medicinal herb collected from Himalayan ranges to extract the iridoid 

glycosides Picroside-I (P-I) and Picroside-II (P-II) required as ingredients in numerous medicinal 

formulations used to cure an even diversified number of diseases and ailments. Our group has 

deciphered picrosides biosynthetic pathway, comprising MVA, MEP, iridoid, and 

phenylpropanoid pathway modules. Shoots of P. kurroa biosynthesize P-I, roots biosynthesize P-

II, while stolons harbour both P-I and P-II. In this study, comparative analysis of organ-specific 

transcriptomes based on differential organ- specific picrosides biosynthesis was conducted to 

identify acyltransferase genes possibly involved in the final acylation step leading to P-I and P-II 

biosynthesis. Total 815 acyltransferases out of an approximate total of 10,000 transferases were 

sorted out from five annotated transcriptome datasets which include (tissues/organs) of P. kurroa 

grown in controlled tissue culture conditions designated as PKS-15 (Shoots grown at 15oC), PKS-

25 (Shoots grown at 25oC), field-grown plant as PKSS (Shoots from field-grown plants), PKSTS 

(Stolons from field-grown plants) and PKSR (Roots from field-grown plants). When each 

transcriptome set of acyltransferases was tested as a query against another transcriptome, set of 

acyltransferases acting as a database and vice versa using BLASTn tool, unique and common 

acyltransferase transcripts were revealed with potential association with P-I or P-II biosynthesis. 

These comparative analyses have narrowed down the number of probable acyltransferases to 17 

being specific to P-I and 7 acyltransferases specific to P-II related. Further validation of correlation 

of a particular acyltransferase with P-I or P-II is being investigated through transcript abundance 

by qRT-PCR to confirm differential organ-specific expression and to select highly expressed 

putative acyltransferases. Full length cloning of acyltransferases-encoding transcripts will be 

further done by RACE to do functional complementation. Further functional analysis of 

acyltransferases will include searching their connectivity in co-expressed terpenoid networks, 

pro te in - l igand dock ing ,  hetero logous  express ion  and  pur i f ica t ion  for  use  in 

cell-free culture bioassays, and overexpression / s ilencing in protoplast systems. 

 

Keywords: Acyltransferase, picrosides, P. kurroa, qRT-PCR 

 

 

 

 

 

 

 

 

mailto:rajinder.chauhan@bennett.edu.in


ICIBLS 2020 
 

135 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-096 

Identification of Quantitative Trait Loci for Biochemical Traits related to Pod Borer 

Resistance among Recombinant Inbred Lines in Pigeonpea [Cajanus cajan (L.) 

Millspaugh]. 

 

Suman Parre, Sangeeta Singh, Singh N K and Raje R S 

Sugarcane Research Station Vuyyuru, Angrau Andhra Pradesh, India. 

Email: seven.suman@gmail.com 

 

 Pigeonpea [Cajanus cajan L. Millspaugh] is a prominent grain legume crop mainly 

grown in semi-arid tropics of the world. Pigeonpea pod borer (Helicoverpa armigera) is an 

important insect pest of Pigeonpea which may sometimes lead to 60 -80% losses of yield 

predominantly in Pigeonpea growing areas. The objective here was to appraise the inheritance of 

resistance pertaining to pod borer in case of Pigeonpea and to trace out the quantitative trait loci 

(QTL) governing pod borer resistance for the stimulation of the checking of the pest.150 

recombinant lines of F6-7 derived from the cross ‘H2001-4ʾ x ‘ICP7035ʾ were used. Out of which 

84 lines were randomly chosen for the DNA studies. Single nucleotide polymorphisms were 

crucial for the generation of high-density linkage maps. The genetic variability studies have shown 

that there is significant variability for the traits under study in the population and also a wide range 

of variation in the mean values for the traits. Four characters studied were phenol content in 

pods(mg/g), reducing sugars(mg/g) and non-reducing sugars(mg/g), and protein content (%) in 

seeds. Correlation studies were made with respect to percentage of pod damage which depicted 

the significant correlation with the traits under study. Pigeonpea with early maturing, phenol 

content greater than 16mg/g with maximum range of 23 mg/g showed reduced percentage of pod 

damage. Phenol content in pod walls(mg/g) also showed significant negative correlation (-

0.9508*), significant positive correlation with protein content (%) (0.8035*), significant positive 

correlation with non-reducing sugars(mg/g) (0.8631*) and positive correlation of 0.0624(mg/g) by 

reducing sugars. The studies pertaining to correlation showed that high phenol content in pod walls 

resulted in low percentage of pod damage and lines with high amount of protein and reducing and 

non-reducing sugars showed more percentage of pod damage. After QTL analysis of all traits, 

QTLs have been identified for two traits i.e., reducing sugar and phenol content. Total number of 

QTLs identified were five, three for reducing sugars and two for phenol content Constant QTL has 

been identified for one trait (Reducing Sugar) in chromosome 5. The consistent QTLs identified 

were between CSCSP 14826- SCP 6824 respectively on chromosome 5 explaining the variation 

of 0.12 percent in environment one and 0.14 percent in environment 2 respectively. QTLs have 

also been identified for phenol content in pod walls but on different chromosomes. The correlation 

response and the identified QTLs will assist in marker assisted plant breeding practices for the 

development of cultivars having resistance to pod borer infestation. 

 

Key words: QTLs, Helicoverpa armigera, gram pod borer (Hubner), SNPs, MAS and 

biochemical traits. 
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Interleukin-6 (IL-6) is a highly versatile pleiotropic cytokine that plays a crucial role in 

intracellular communication in multicellular organisms. It is largely believed to exacerbate 

neurodegenerative diseases. However, with new research highlights, we can say that this is not 

entirely true. The therapeutic potential of interleukin 6 in the brain has not yet been elucidated 

in a clinically relevant way. Most of the literature and research is focused on blocking its 

expression, which might be detrimental for a cytokine as complex as IL-6. The dichotomous 

nature of IL-6 signaling in classical and trans-signaling pathways in neurodegenerative 

mechanisms makes it like a double-edged sword while manipulating it for potential therapeutic 

strategies. This network of functions might be intimidating, but it shouldn’t stop us from  

exploring Interleukin 6 as a neuroprotective agent, its function in neurogenesis after ischemic 

brain injury, and its role in the survival of neuronal transplants. Systems biology has made it 

clear that we cannot stereotype cell signaling molecules, as they all show diverse interactions. 

The functionality which we choose to manipulate from those network of interactions is more 

important. IL-6 has always been pictured as a pro-inflammatory cytokine, albeit an important 

one, but research on its anti-inflammatory properties has been ignored for a long. This review 

provides a synopsis of all possible and ongoing therapeutic strategies of IL-6 based on current 

knowledge. 

 

 

Keywords: Interleukin 6, cytokines, neurodegeneration, cell-signaling, anti-inflammatory. 
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At present, cancer is a significant problem. Despite many interventions available, a substantial 

number of patients die each year from cancer diseases. Science is in the process of discovering 

successful anti-cancer treatment. Chemical entities found in plants are very potent in the successful 

treatment of cancer. Efforts are ongoing to create leading phytochemical candidates that can block 

or pause cancer growth without any side effects. (Available anti-cancer medications such as 

Tamoxifen, Raloxifene, Toremifene have shown too many side effects) Some phytochemicals 

manifest anti-cancer activity in vitro and in vivo. Anthraquinone, Morin has been confirmed to 

have anti-cancer efficacy in my Research work isolated from Triphala (Terminalia chebula, 

Emblica officinalis and Terminalia bellirica) fruit powder. This research deals with the 

phytochemical lead, Morin, anthraquinone, with its action to target human estrogen receptor (ERs) 

by molecular docking. They compare to commercial anti-cancer medications tamoxifen, 

raloxifene, toremifene and natural compounds Morin, anthraquinone, are used as molecular 

docking ligand with anti-cancer target human estrogen receptor (PDB ID: 2IOK). The Chemsketch 

programme sketched the ligand configuration. 3D structure of molecular target protein (PDB-Id: 

2IOK) docking with Pymol, MgTools. The docking and visualisation process uses the AutoDock 

Vina version 4.0 platform and the Discovery Studio Visualizer 2020. Docking experiments are 

analysed by comparing binding behaviour and interactions between amino acid ligands and 

receptors. Results of commercial energy binding drugs are Raloxifene (-100.736), Tamoxifen (-

88.6979), Toremifene (87.1032) Morin (-94.8419) and anthraquinone (-80.2181) These 

commercial drugs have so much side effects that they can solve this issue Triphala constituents 

tested with this programme are seen to have good results. The ADME / T (Absorption, 

Distribution, Metabolism, Excretion / Toxicity) properties of these compounds can be evaluated 

in future studies, and the time and cost of the drug discovery process can be reduced. 
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MicroRNAs (miRNAs) are small non-coding regulatory RNAs which target specific mRNAs 

and regulate genetic expression in plants and animals either by cleavage of the mRNA 

sequence or by translational repression. Certain phytohormones, primarily Salicylic Acid 

(SA) and Jasmonic Acid (JA) play a major role in regulation of various responses during 

different environmental stresses as well as involved in defense mechanisms during plant– 

pathogen interactions. In this study, we have sorted out miRNAs from Next Generation 

Sequencing of small RNA libraries prepared from resistant and susceptible wheat Near 

Isogenic Lines under mock and pathogen (Puccinia triticina Eriks.) infected condition. A 

total of 135 conserved and 64 novel miRNAs were identified, of which 36 have been 

validated through degradome analysis. Target identification through psRNATarget and 

Blast2Go annotation revealed 4 target genes to be involved in different phytohormone 

biosynthesis or signalling pathways. This study will establish understanding of the interaction 

of microRNAs with hormone signalling and will throw light on the importance of 

phytohormones during the plant–pathogen interaction. 
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Epigenetic regulators play critical roles in regulatory pathways that underlie cancer development, 

progression, and therapy-responses. Prophesy of epigenetic regulators, pro- proliferative, pro-

oncogenic Protein arginine methyltransferases (PRMTs), and anti-aging, anti-oxidant histone 

acetylation Sirtuins (SIRTs) was in need as standard anti-cancer therapies have limited prognosis. 

Hence, in silico predictions of targeting PRMTs and Sirtuins and biological evaluation of Euglena 

gracilis (EG) and beta glucan (BG) derived-Phytosomes in ovarian cancer was undertaken for 

investigation. PRMTs (1,3,4,5,6,8,9) and SIRTs (1,2,3,5,6,7) were docked using Glide software 

by Schrodinger. The active site residues interact with BG ligand showing a strong affinity of H-

bonding and hydrophobic interaction. Molecular dynamics (MD) simulation of PRMT 4, 5, and 

SIRT 5, 6 using GROMACS showed stable structure between protein and ligand-binding in Root 

mean square deviation (RMSD) graphs for 20ns. BG/Paramylon, a major carbohydrate in EG is 

known for treating and preventing human infectious oncologic and viral diseases. The insoluble 

and triple-helical nature of BG limited its efficiency for drug delivery. Thus, EG and BG were 

formulated as nanophytosomes bound to phosphatidylcholine (PC) for the release of the 

compounds into the targeted site for bioavailability and efficient delivery. An in vitro cytotoxic 

analysis of EG and BG derived phytosomes in SKOV-3 cells showed a significant decrease in the 

viability of cells, when compared with the raw compound (p<0.01). However, an insight into 

PRMTs and SIRTs genes with EG and BG-derived phytosomes will be promising for screening, 

early prognosis, molecular aspects, and discovery of biomarkers for the development of precision 

medicine. 
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Metal nanoparticles gain a lot of interest in modern research due to their unique physical and 

chemical properties and their significance in the field of biomedicine. In the current research 

work, calcium (Ca), copper (Cu), iron (Fe), and zinc (zinc) nanoparticles were synthesized by a 

sustainable eco-friendly, rapid, and cost-effective method using the aqueous leaves extract of 

Hemigraphis alternata, a potential medicinal herb as the reducing agent. All the synthesized 

nanoparticles were characterized by the ultra-violet visible (UV-visible) spectroscopy analysis 

and the characteristic absorption peaks found confirmed the formation of nanoparticles. The anti- 

inflammatory activity of the nanoparticles was evaluated in vitro by bovine serum albumin 

denaturation assay and heat-induced haemolytic assay. The in vitro antioxidant activity of the 

nanoparticles was evaluated by ferric ion reducing antioxidant power (FRAP) assay and 2,2- 

diphenyl-1-picrylhydrazyl (DPPH) assay. Fe and Zn nanoparticles showed comparatively higher 

anti-inflammatory as well as antioxidant activity. The representative Fe and Zn nanoparticles 

were further characterized by Fourier transform infrared spectroscopy (FTIR) analysis. Hence, in 

conclusion, the Fe and Zn nanoparticles can be effectively exploited for the formulation of anti- 

inflammatory and anti-oxidant agents. The results have to be further confirmed with in vivo as 

well as clinical trials. 

 

Keywords: Nanoparticles, Eco-friendly, H. alternata, Anti-inflammatory activity, Antioxidant 

activity. 
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Synthesis of transition metal oxide nanoparticles is an interesting and expanding research area 

for biomedical applications due to its biocompatibility. The present study reported the synthesis 

of manganese oxide nanoparticles via a simple, convenient, low-cost co-precipitation method. 

The prepared nanoparticles were characterized by X-ray diffractometer (XRD). Further, the 

cytotoxicity efficiency of synthesized nanoparticles was investigated against the human breast 

cancer cell line (MCF-7) by cell viability assay. Our research demonstrated the concentration- 

dependent significant activity of prepared nanoparticles for MCF-7 cell line comparable to 

control. These results uncover the role of synthesized mixed-phase manganese nanoparticles 

and provide novel strategies for developing anticancerous agents. 
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The ongoing pandemic COVID-19 caused by SARS-CoV-2 is the biggest challenge for the 

scientific community. While, the scientists across the world are trying to develop the vaccine 

to control the epidemic it is equally important to understand the evolutionary factors which 

make it dreadful. The RBD (receptor binding domain) of spike protein of SARS-CoV-2 binds 

with human receptor protein ACE2. The residues of the binding pocket are generally 

considered as functional determinant though it may be possible that the residues which are 

not the part of the binding pocket also play a crucial role in regulating the functional  

properties of the protein. In this context, the present work is to finding the coevolving groups 

of residues that may affect the stability of protein and it’s binding with the ACE2 protein. 

The Sequences of spike glycoprotein corresponding to NCBI GenBank accession ids 

MN908947 (Human SARS-CoV-2), MN996532 (Bat coronavirus RaTG13), AY278741 

(SARS coronavirus Urbani), KY417146 (Bat SARS-like coronavirus) and MK211376 

(Coronavirus BtRs-Beta-CoV/YN2018B) were analysed and 99 coevolutionary groups were 

determined in the groups of 2, 3, 4 and 6 residues. Four groups of coevolving residues with at 

least one residue from the RBD are considered for in-silico structural evaluation. 

Interestingly, these coevolving groups of mutations are stabilizing the three dimensional  

structure of the protein and also allowing higher binding affinity with ACE2 protein. The 

study showed the coevolution mediated structural and functional regulation in SARS-CoV-2. 

It reflects that the coevolution plays an important role to make SARS-CoV-2 a dreadful 

pathogen. 
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I n  t h e  e r a  o f  p o s t - g e n o m i c s ,  c o m p u t a t i o n a l  a n a l y s i s  o f  g e n o m i c s  a n d 

transcriptomics to understand the non-coding microRNA (miRNA) based regulated 

networks in autoimmune diseases like psoriasis is an uphill task. The Challenge was 

approached on the basis of miRNA based expressed regulation of gene targets. In case 

of miRNA based differential expression, the novel miRNA in psoriasis was has -miR- 

15b-5p and the novel transcription factors in psoriasis were CTCF. Both miRNA snd 

transcription factor were associated with the gene WNT1. In case of translational 

repression the miRNAs has-miR-15b-5p was associated with the proteins C16orf72, 

AMOTL1, SMAD7, CCND1, CCNE1, VEGFA, BCL2, ABL2 and SHOC2. The existing and 

novel factors were also associated with the pathway of cytokine receptor interactions. The pathway 

was reconstructed with respect to the mathematical modeling and simulation of novel factors with 

the existing factors associated with the pathogenesis of psoriasis. The validation of reconstructed 

pathways requires various challenge experiments to understand the complete mechanism of 

pathogenesis associated with the development of Psoriasis. 
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Microalgae received tremendous research interest as bioresource for biofuel production in past 

few years after excessive harmful effect of petroleum consumption. To make algae mediated 

biofuel production feasible, it is necessary to obtain value added co-products and for such 

reason integrated microalgae biorefinary approach is a significant solution. Integrated 

microalgal biorefinery make biofuel production economically, environmentally and 

energetically viable in addition it enhances microalgae application in other industrial sectors. 

Microalgae have proven applications in various industries including nutraceutical,  

pharmaceutical, cosmeceutical and fuel industry due to their adaptable metabolism, which is 

responsible for bioeconomy and zero-waste management under biorefinery approach. In 

context to economical and environmental sustainability, microalgal biorefinery is based on 

absolute resource retrieval to make this self-sustainable closed loop method. The 

commercialization of microalgae mediated products and strategies are already in progress but 

there are certain challenges and opportunities remain to be discussed. After having such great 

potential valorisation of microalgae products are not economically viable due to expensive 

cultivation, harvesting, dewatering, pre-treatment, extraction, purification and remnant 

treatment techniques. However, developments in traditional methods enhances economic and 

environmental sustainability, which make microalgae valorisation more feasible. Integrated 

microalgae biorefinery supports in cost reduction including waste management aspects such as 

wastewater treatment, bioremediation and CO2 mitigation. Algal residue may have utilised for 

various applications like biochar, biofertilizer and nanomaterials production to support zero- 

waste approach. 
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In the past few decades, bacteria are believed to be solely responsible for disease and other 

detrimental effects on human health, animals and environment. Recent research reveals that 

bacteria have become an integral part in resource utilization with sustainable producti on. 

Different bacterial communities offer multifarious role in terms of valuable contribution for  

human benefit and pollution control. Recombinant DNA technology provided us with a new 

avenue to manipulate bacteria for production of commercially important substances. Besides 

the decomposer of the food chain in the ecosystems, bacteria play several remarkable roles in 

agriculture, food production, pest control, wastewater treatment, disease prevention, pest 

control, fermentations, antibiotic productions, vaccine productions, bioenergy and biofuel 

production, etc. Bacteria can even grow in extreme conditions. Thus, their adaptability and 

metabolic diversity help them to utilize and bio augment the environmental contaminants. The 

exponential increase in population, indiscriminate usage of resources, the alarming rate of 

pollution, increasing waste products, and large demands of food, medicine, and energy has lead 

scientists to focus on sustainable development. Thus bacteria are assumed to provide a great 

potential as a biocatalyst and will help to preserve the fundamental elements of our life. The 

present study focused to find out the beneficial role of bacteria in human welfare and 

environment protection with respect to their functional diversity and interactions in the 

different ecosystems to control the emerging forms and devastating effects of pollutions. The 

study helps to summarize the different group of bacteria in single and in consortia that are 

capable to degrade and detoxify various hazardous elements followed by an overview 

regarding their application in several in-situ and ex-situ remediation. 
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Earthworms are an important part of terrestrial ecosystems and they contribute significantly 

in many ecological functions. However, the genetic diversity of various Indian earthworm 

species has not been studied adequately, although many species have been found to be 

complex of cryptic species or morpho-species. Furthermore, accurate identifications of 

earthworms are required in many fields including systematics, toxicology, evolutionary 

biology, invasion studies, biogeography, and conservation biology. Molecular systematics 

involving mitochondrial genes especially the rapidly evolving COI gene has been extensively 

used to determine the intraspecific genetic variations in many earthworms species globally, 

that were incompetent to delimit by morpho-anatomical approaches alone. Nonetheless, the 

extent of these studies is limited in India and therefore needs to be discussed. In the present 

study, we employed the COI dataset for the estimation of intraspecific genetic variations in 

various earthworm species of India and consequently studied their phylogenetic assessments. 

These studies may be a source of valuable surplus information to develop new and more 

accurate species delimitation methods in earthworm taxonomy. Moreover, these studies may 

help in the scientific investigations of earthworm lineage existence, reproductive isolation, 

and extent of species boundaries respectively. 

 

Keywords: COI, earthworms, genetic diversity, genetic lineages, India, phylogenetic 

assessments. 
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Bioinformatics is an interdisciplinary field for the most part including atomic science 

and hereditary qualities, software engineering, arithmetic techniques, and measurements. 

Information concentrated; enormous scale organic issues are tended to from a computational 

perspective. The surge of information implies that a large number of the difficulties in science 

and presently difficulties in biological figuring. Bioinformatics, the utilization of 

computational systems to dissect the data related with biomolecules on a huge scale has now 

solidly settled itself as a control in molecular science, and incorporates a wide scope of  

branches of knowledge from basic science, genomics to quality articulation ponders. The most 

well-known issues are displaying organic procedures at the sub-atomic (molecular level) 

dimension and making deductions from gathered information. A bioinformatics arrangement 

more often than not includes the accompanying advances: The gives a concise prologue to 

bioinformatics by first giving a prologue to natural wording and afterward examining some 

old-style bioinformatics issues sorted out by the kinds of information sources. Grouping 

examination is the investigation of DNA and protein successions for hints with respect to 

capacity and incorporates sub issues, example as distinguishing proof of homologs, various  

arrangement, looking through succession examples, and developmental examinations. Protein 

structures are 3D information and the related issues are structure expectation on globular 

complex structure, examination of protein structures for intimations with respect to work, and 

basic arrangement. Quality articulation information is normally spoken to as lattices and 

examination of microarray information for the most part includes measurements investigation, 

grouping, and bunching approaches. Biologically Organic systems genome expression data 

information, as quality administrative systems, metabolic pathways, and protein-protein 

cooperation systems and interaction, functions are normally displayed as charts and diagram 

theoretic methodologies are utilized to take care of related issues, such as development and 

examination of enormous scale systems. 
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The existing dairy probiotic food products have been found to be associated with concerns 

regarding intolerance to lactose and milk protein, high levels of fat and cholesterol with 

increased preference for vegetarianism. Therefore probiotics from plants can be a cost-effective 

and natural alternative to dairy-based probiotics. The present study investigated a potential 

probiotic bacteria isolated from Yam leaves. It was able to grow on culture medium containing 

different concentrations of NaCl and showed negative hemolytic activity. The probiotic 

properties of the isolate were also evident from its tolerance towards acidic pH, bile salts of 

various concentrations having an analogy with the intestinal juices. Moreover, it showed 

antimicrobial activities against clinical (Klebsiella pneumonia, Citrobacter koseri, Vibrio 

cholerae, Staphylococcus aureus, Bacillus subtilis) and plant (Pantoea dispersa) pathogens  

along with outstanding antibiotic susceptibilities towards Doxycycline hydrochloride, 

Chloramphenicol, Erythromycin, Cephalothin, Cephadroxii, Vancomycin, Streptomycin and 

Gentamycin . The isolate had moderate in vitro adhesion, auto-aggregation and co-aggregation 

ability, but showed weaker biofilm activity. The metabolites produced by the isolate were 

determined by FT-IR analysis. These data indicated that the novel isolate possessed potential 

probiotic characteristics making it is a potent non-diary probiotic. 

 

 

Keywords: Probiotics, Non-dairy, Yam leaves, Antimicrobial, Antibiotics 
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WHO defines Probiotics as “live microorganisms which when administered in adequate  

amounts confer a health benefit on the host.” Lactobacillus acidophilus is an important  

probiotic bacterium which is widely employed in many products and exhibits several health 

benefits. Several strains of L. acidophilus is available and the important one is L. acidophilus 

NCFM which is used to prepare value added foods and dietary supplements. Recent studies 

show that L. acidophilus is an effective probiotic strain and is used to treat various diseases 

like Diarrhoea, Irritable Bowel Syndrome and Vaginal infections. It is known to be effective 

in improving lactose intolerance and has immuno-modulatory effects. L. acidophilus NCFM 

has been found to stimulate the production of signalling molecules like cytokines in epithelial 

cells of the intestine. Various bioactive molecules are produced by probiotic strains of L.  

acidophilus and they are found to attach to the muc osal surfaces preventing the 

internalization of pathogens of digestive tract as well as urinary tract. Bacteriocins are typical 

examples of such metabolites. Another advantage of L. acidophilus strains is that they have 

been successfully used in combination with other probiotic strains. Recent developments in 

probiotic use of L. acidophilus include microencapsulation method which is known to 

enhance the stability of probiotics in food. In this method, L. acidophilus undergoes 

encapsulation by complex coacervation. It also involves cross linking with transglutaminase. 

Many such innovations are being carried out in L. acidophilus. 

 

Keywords: Probiotics, Lactobacillus acidophilus, Dairy products, Immuno-modulation, 

Antimicrobial activity. 
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Cancers are considered the foremost source of morbidity and mortality worldwide. Every year 

millions of individuals lose their lives due to late diagnosis and unsuccessful harmful therapies. 

Despite having an active transcription mechanism, lncRNAs do not produce protein. Several 

studies indicate that how certain lncRNAs are capable of using different mechanisms to 

influence different processes such as epigenetic regulation, transcription followed by mRNA 

stability, and X-chromosome inactivation. Also, how their deregulation has been found to 

involve in tumorigenesis and tumor metastasis of different cancer types, making the lncRNAs 

most suitable for detection of cancer and prognosis. Recently, lncRNAs have been found to have 

released into the circulation found to strongly resist RNases and could be used for characterizing 

individuals with diseases. The diagnosis of using cancer-related lncRNAs in bodily fluids is an 

effective technique for cancer diagnosis as well as for the analysis of cancer prognosis, but  

having unstable detection accurateness. lncRNAs having properties such as present 

extracellularly mostly enclosed within extracellular vesicles as well as their specificity to a cell 

of origin and particular diseases. Therefore, recent focus has shifted towards circulating 

exosomal lncRNAs in biomarker research and diagnosis which might turn out to be extremely 

specific biomarkers. Several intensive studies have shown strong evidence that lncRNAs along 

with more exosomal markers could possibly be used as a remarkably sensitive and specific  

detection tool. Indeed, the more knowledge we gain of lncRNAs been used as biomarkers for 

diagnosis, it also forms another aspect towards the molecular framework behind numerous 

human diseases which are found to be associated with lncRNAs, but it also unlocks entirely new 

ways of opportunities for their application in the field of therapeutics. Making these great targets 

for been used in the discovery and development of anticancer drugs. Various targeting methods 

basically aim in attenuating oncogenic lncRNAs or obstruct lncRNAs functioning in order to 

abstain from the chances of having a diagnosis of carcinogenesis. 
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Biofilms are a group of surface-attached structured microbial communities in an extracellular 

polymeric matrix that are extremely resistant to antibiotics treatments. Several infections caused 

by them are related to indwelling medical devices which makes it even more difficult to eradicate 

the infections. Biomaterial-associated infections are very severe due to increase in resistance to 

antibiotics and they are very challenging to treat. Staphylococcus aureus biofilms are very complex 

and the mode of growth is tightly regulated by several genetic factors. The infections caused by 

them often lead to significant increase in morbidity and mortality. The host immune response 

against persistent biofilm infections are mostly ineffective and always lead to chronic infections. 

Currently used treatment regimen includes several doses of antibiotics and surgical removal 

methods, which can lead to excess time and money consumption. Struggling with these issues, an 

appropriate treatment regimen with emphasis on biofilm eradication have been one of the focus of 

current research. Several strategies have been put forward in preventing staphylococcal biofilm 

formation which could be an accessory or alternative to antibiotics. One of the possible ways for 

the preventing of biofilm associated infections is the use of peptidoglycan hydrolases (PGH). One 

of the enzyme of this family is lysostaphin (Lst), which destroys the bacteria by breaking the 

peptidoglycan cell wall by acting on its pentaglycine cross-bridge. In this study we will be 

investigating the antibiofilm efficacy of lysostaphin against S. aureus biofilm formation. 
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Disease diagnosis is as important as its treatment. Common vector-borne diseases such as 

malaria, dengue, chikungunya, and Zika, etc onset in one season with similar symptoms. 

Individual test for each disease diagnosis consumes more time and become expensive. The 

multiplex loop-mediated isothermal amplification (LAMP) technique is an alternative in these 

conditions. The simultaneous detection of more than one disease reduces the overall detection 

time thus help the patient to get early treatment. 

A magnetic multiplex LAMP technique is developed to diagnose two diseases with similar 

symptoms. Biotin and digoxigenin coated LAMP primer were used for simultaneous 

amplification of dengue and chikungunya specific targets sequence respectively. After 

amplification LAMP product was divided into two equal volume and were mixed with PEG 

buffer for DNA precipitation. The precipitated LAMP product was then treated with 

streptavidin-coated magnetic particle for dengue diagnosis and with anti-digoxigenin coated 

magnetic particle for chikungunya diagnosis. Dengue or chikungunya positive LAMP reaction 

shows the formation of crystal-like structures that can easily be visualized by the naked eye. 

It is a quick easy to use, and cost-effective method which will help in simultaneous detection 

of multiple diseases in rural as well as in the urban area. The visualisation of the result by 

observing crystal-like structure in positive LAMP product eliminates the need for expensive 

fluorescent molecules and instruments. The utility of this method is not constricted to the 

diagnosis of dengue and chikungunya it may be useful for the diagnosis of other diseases. It 

supports early diagnosis with limited resource prerequisite thus may play an important role in 

mass screening of multiple diseases. 
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Plant lectins are a ubiquitous group of proteins which possess an affinity towards carbohydrate 

residues and are implicated to possess a number of applications. In this particular study, a 

glucose binding lectin was purified from the seeds of Leucaena leucocephala by a dual step 

technique involving DEAE-ion exchange chromatography and Sephadex G-75 size exclusion 

chromatography as reported earlier by us. The isolated lectin displayed 3 bands with a 

corresponding molecular weight of 37, 27 and 20 kDa and they exhibited a high specific 

activity against rabbit erythrocytes. The purified lectin was utilized for various Mass 

Spectrometric analysis in order to determine its molecular weight and similarities with other 

proteins from related databases. Peptide Mass fingerprinting was performed on the 3 excised 

bands separately followed by MASCOT analysis. From the MASCOT analysis, it was observed 

that the lectin showed similarity with an enzyme from the Fabaceae database with similar 

functional properties. LC-MS/MS was also performed to analyse the resulting peptides, among 

which the ones which were unique were studied. HR-LCMS analysis was also performed to 

determine the intact mass of the purified lectin. The presence of a single prominent peak in the 

spectra may correspond to the approximate molecular weight of the protein. With the 

knowledge derived from the mass spectrometric analysis, we could deduce important 

properties associated with the rare group of Mimosoideae lectins. Future studies could be 

targeted towards amino acid sequencing combined with In silico approaches which would 

assist in utilizing this lectin for various diagnostic and therapeutic purposes. 
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COVID-19, an ephialtes of mankind in the year 2020, is causing painful demise of many lives 

dueto insufficient treatment and hence, creating a devastating history in making. This pandemic 

brought the world together and led many researches from different biomedical fields to find 

treatments and potent drugs; ought to help in managing the pandemic and future loss. However, 

till date no standard treatment has been discovered for COVID-19. Probably, preventing the 

severe respiratory infection cause by SARS-CoV-2 will give time for finding the most potent 

treatment for this disease. Easy and manageable methods are there for isolation of Mesenchymal 

Stem Cells (MSCs) which attracted the attention for number of therapeutic applications.  

Considering the present situation, treatment using mesenchymal stem cells (MSCs) has been 

suggested as a satisfactory therapeutic approach. A noteworthy population of cells accumulates in 

the lungs after intravenous transplantation of MSCs which results in increasing the 

immunomodulatory effect that leads the protection of alveolar epithelial cells, refurbishment of 

the pulmonary microenvironment, and, prevent lung dysfunction and pulmonary fibrosis. There 

are several ongoing clinical trials based on MSCs for exploring out its efficiency in the treatment 

of COVID-19 patients. However, till date MSCs based treatment for COVID-19 is still not 

approved. This review involves the aspects of MSCs in the proposed treatment of COVID-19 and 

contains brief discussion on related ongoing clinical trials. 
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Aquaculture output, in terms of fisheries, yields as well as quality, is predominantly appraised by 

nutritional value provided by the fish produce. Fish and fish products are acknowledged to be the 

most consumed health-rendering foods globally with negligible impact on the natural environment. 

For an aforesaid reason, they are of great consequence to global food security as well as nutrition 

strategies, and have a quintessential role to play in regulating food systems by fulfilling elemental 

nutrition demands. 

 

Finfish well-being and health are considerably dependent on the fed diet along with several 

presiding variables in the aquaculture environment. Rising concerns of pathogenic incidences and 

disease outbreaks have a sizeable impact on aquaculture turnout. Antibiotic and other 

chemotherapeutic treatments have serious inadvertent side effects on fish physiology alongside 

their residual impact on the environment. Administration of probiotics as microbial feed additives 

in the fish diet is proclaimed to provision fish health through modulation of resident intestinal 

microbiota as well as introduction of exogenously procured healthy microbiota capable of 

improving nutrient uptake and assimilation. Exploring the role of probiotics in fish diet can provide 

greater knowledge on their possible effects on improvement of fish fitness. Safe delivery of 

probiotic during gastric transit is an issue influencing the probiotic benefits. Microencapsulation 

of probiotics for dietary supplementation has been a reliable approach to assure survivability 

during probiotic passage through the adverse conditions of host gut. In a naturally susceptible 

aquaculture scenario; supplementing fish feed with microencapsulated probiotic microbial 

supplements can thus be an assuring sustainable alternative for establishing fish health, reliably 

improving nutritional outgain. 
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Valeriana jatamansi or more commonly known as Indian valerian or Tagar-Ganthoda, is an 

important temperate herb and its secondary metabolites are utilized extensively via 

pharmaceutical and perfumery industries. It has anthelminthic, antioxidant, anti -depressant 

properties and is used by several tribal communities for treatment of various ailments. 

However, over-exploitation of this plant from nature, to meet the excessive demand has pushed 

it towards extinction. Therefore, the elucidation of terpene biosynthesis would aid in the 

biotechnological production of secondary metabolites from Valeriana jatamansi. 

Essential oil is the major constituent in roots andrhizomes of V. jatamansi, consisting several 

component compounds belonging to sesquiterpenoids. Terpene synthase enzyme catalyze final 

steps in biosynthesis and structural modification of parent compounds and final structures of 

sesquiterpenoids. The identification of such enzymes play an important role in attaining greater 

understanding of the pathway involved in terpene biosynthesis. 21,830,496 sequences with 

paired-end (PE) reads of 100 bp were sourced from EMBL-EBI with the accession number 

SRR10331536. These were first subjected to quality control and trimming. After De novo 

assembly of 43,660,958 reads, a local BLASTn was conducted between the 100,086 assembled 

contigs and Terpene synthases obtained from Nr (NCBI non-redundant protein Sequences) 

database. The resultant 13 Transcripts were scrutinized for conserved domains found in 

Terpene synthases. Additionally, Gene Ontology (GO) analysis was also conducted on the 

Transcriptome data for the identification of genes encoding for terpene synthases and other  

major contributors in terpenoid biosynthesis and metabolism. In conclusion, transcripts 

representing genes involved in terpene biosynthesis were identified using the transcriptome 

data from the roots and leaf samples of V. jatamansi. 
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Nardostaychus jatamansi and Valeriana jatamansi are important medicinal herbs growing in  

high altitude Himalayan regions with a wide range of medicinal and aromatic properties. 

Rhizomes and roots of both the species are rich source of essential oil, which has various 

therapeutic applications such as stimulants, sedatives, hysteria, and hepatic and nervine 

disorders. Compared to V. jatamansi, N. jatamansi has a broader range of medicinal properties 

such as antiseptic, antibacterial, hypotensive, stomachic, tranquilizer, antispasmodic along with 

use in convulsions and cardiac disorders. Belonging to the same family of Valerianaceae, both 

plant species share some taxonomical and biochemical similarities that can be studied by 

identifying SSRs via already available transcriptome sequence of V. jatamansi and then testing 

those SSRs in N. jatamansi. Analysis of 54,064 kb RNA-Seq of V. jatamansi available in public 

domain resulted in identification of 10,680 SSRs from 93,360 examined transcript sequences. 

Among all the identified SSRs, mononucleotide, dinucleotide, trinucleotide, tetranucleotide,  

pentanucleotide and hexanucleotide repeats were observed to be 39.89%, 28.32%, 4.32%, 2.0%, 

3.03% and 2.39% respectively. Out of total 10,680 SSRs, 132 SSRs with minimum threshold 

frequency of 5 repeats were selected and primers were designed for their amplification. Of the 

132 SSRs, 50 SSRs with maximum number of repeats were chosen and amplified in V. jatamansi. 

The SSRs are being tested for their amplification and genetic polymorphisms in N. jatamansi 

populations. 
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Hypertension is a significant worldwide wellbeing challenge in light of its high predominance and 

attending dangers of cardiovascular disease. Blood Pressure, like height and weight, is a consistent 

biological variable. Epidemiological examinations show a solid connection between blood 

pressure (BP) estimations and the occurrence of major cardiovascular events. In general, increased 

blood pressure is related with multiplying of long term cardiovascular hazard. Approximately 54% 

of strokes and 47% of coronary heart disease, around the world, are owing to high BP. It underlies 

numerous cardiovascular disorders, including heart failure (HF), coronary artery disease, stroke, 

atherosclerosis and chronic kidney disease. Hypertensive heart disease can show as various 

cardiovascular arrhythmias, most generally being atrial fibrillation (AF). The essential reason for 

the treatment of hypertension has been the conviction that decreasing BP gives cardiovascular 

protection. Throughout the years, a voluminous measure of literature has amassed with respect to 

different aspects of hypertensive cardiovascular failure. In spite of this, the hazard and components 

of cardiovascular failure in patients with hypertension are not totally comprehended. This article 

gives an overview of the remarkable parts of hypertensive cardiovascular failure (HCF) from a 

clinical point of view and uses mathematical modeling by Petri-nets model investigation to 

comprehend the hazard factors identified with hypertension and their results as various cardiac 

diseases. 
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Lead (Pb) is a ubiquitous environmental toxicant causing adverse effects on human health. The 

inter-individual variations in metabolizing enzymes are responsible for the detoxification of  

certain endogenous and exogenous toxic compounds. In the study, we aim to investigate the 

influence of genetic variants of glutathione S- transferase (GSTT1 and GSTM1) and ALAD on 

genotoxic damage induced by Pb and antigenotoxic potential of morin in cultured human 

lymphocytes. Sister chromatid exchange (SCE) and comet assay were used to assess genotoxic 

damage. Blood cultures from healthy individuals were treated with Pb in presence of morin (15 

and 60 μg/ml) to assess their ameliorative effects. ALAD genotyping was carried out by PCR 

and RFLP technique, whereas, that of GSTM1 and GSTT1 genes was performed using a 

multiplex PCR technique. The results indicated that the mutant genotype of ALAD was found to 

be significantly associated with an increase in SCE frequency and comet tail moment (TM) 

value, indicating the modulation of Pb-induced DNA damage, whereas genetic variants of 

GSTT1 and GSTM1 were non-significantly associated with Pb induced DNA damage. Morin 

exhibited the antigenotoxic effects against Pb but a non-significant association between genetic 

variants of ALAD, GSTT1, and GSTM1 and antigenotoxicity of mor in was observed. 
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Molecular markers is very important tool and aspect of plant breeding programme for 

development of genetically improved varieties of medicinal, aromatic, flowering, crop plants, 

fibre yielding plants etc. With the emergence of molecular tools like RAPD, ISSR, SNP, 

AFLP, SCAR etc deep genetic analysis is possible which lead to development of important 

varieties having important agronomic traits and thus useful in agriculture development. DNA 

based markers have overcome the limitation of morphological and biochemical markers thus 

proven to be effective and sensitive technology. Due to vast scope and importance of 

molecular markers, it’s been used for genetic diversity analysis in Indian Ginseng which is 

very important medicinal plant equivalent to Panax Ginseng using ISSR marker. The 25 

genotypes were characterized using 15 ISSR primers screened amplified 122 bands among 

which 106 bands (81.91%) were polymorphic. The Polymorphic Information Content (PIC) 

values ranged from 0.133 (UBC-815) to 0.432 (UBC-817) with an average of 0.261. A total 

of two primers detected in the study produced two unique bands in two genotypes Jaccards 

similarity coefficient values ranged from 0.21 to 0.82 with an average of 0.51. Cluster 

analysis based on Jaccards similarity coefficient using Un-weighted Pair Group Method with 

Arithmetic Averages (UPGMA) grouped all the 25 genotypes into two major groups. The 

cluster I is a major cluster consisting of 15 genotypes whereas cluster II which is minor 

consists of 10 genotypes. The results obtain from the analysis of these genotypes show high 

level of genetic variation among them. 

 

Keywords: Molecular marker, Genetic diversity, ISSR, DNA based markers 
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Wound healing is a multi-faceted recovery process, involving a mesh of physiological pathways 

controlled by various trophic factors. Over the past few years, experimental research on various 

compounds efficiency has revealed the importance of different morphological and biochemical 

properties of wound healing in preclinical models. The present review centralizes around the 

major healing efficacy properties pertinent to the recovery of wound, ranging from wound 

contraction, re-epithelilzation, tensile strength and biochemical activities. Recent findings, 

however, have indicated that any compounds tested for wound healing have to follow such 

holistic analysis approach. Various comparable and measurable morphological changes in  

response to any drug/compound accounts for the estimation of wound contraction, re - 

epithelization, grading of open wounds, and histological morphometry as a prognostic 

framework. While, the biochemical changes in wound trauma aim at the examination of  

localized oxidative stress level, anti-oxidant enzymes, collagen, protein and nitric oxide levels 

that help to maintain skin hemostasis. The study opens up a broad horizon of parameters for the 

selection of natural and synthetic modalities for dermal treatment, thereby highlighting a scalable 

scientific, clinical and academic arena for drug discovery, regenerative and proliferative therapy, 

among other potential research applications. 
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Machine learning makes the machines capable of learning from the data using predictive models 

for classification purposes and considered as a sub domain of artificial intelligence. Efflux 

pumps are well known to have a key role in bacterial drug resistance and constitute various 

classes out of which multidrug and toxic extrusion efflux proteins is considered as most recently 

discovered efflux transporter. These proteins extrudes out the xenobiotics from the bacterial cells 

and thus by inducing the drug resistance. As drug resistance is an alarming threat to the world in 

nearing future, it becomes highly crucial to make an effort to identify these transporters swiftly 

and efforts for the identification of these efflux transporter classes through artificial intelligence 

need to be of major concern. In the present study, two classifiers Random forest and Support 

vector machine has been has been used to classify Multidrug and toxic extrusion efflux proteins 

from other efflux transporter protein classes. The evaluation metrics such as accuracy, precision, 

recall, F-measure, Mathew correlation coefficient has been found to as expected for both the 

models. On comparison, both the classifiers have been proven as excellent with 0.9954 accuracy. 

 

 

Keywords: Machine learning; efflux transporter proteins; Random forest; Support vector 

machine; accuracy; AUC-ROC. 
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Proper functioning of cells and organisms are maintained by proteins which are the important 

biological molecules. In order to carry out its functional role proteins must be properly folded 

and having correct three dimensional structure. The folded form of protein can be disrupted 

by several environmental factors like temperature, chemical denaturants, pH etc. Stable 

formulations of correctly folded proteins are crucial for safety and potency of commercial  

protein products. In vitro refolding process is a useful method to achieve functional protein 

from the denatured form as well as inclusion bodies formed during expression of recombinant 

proteins in the cells. On the other hand the process of refolding of proteins from denatured 

states quite often accompanies with the formation of aggregates, which reduces the yield of 

functional protein production. Hence, to improve the production of folded protein through 

minimizing the process of aggregation is one of the various efforts the protein researchers 

routinely exercising. Nano particles can be used to assist in the folding process of the proteins 

through reduction or prevention of their aggregation propensity, to attain improved yield of  

functional protein. NPs are nano-scale materials and due to high area: size ratio they can 

provide extended surface for the binding of protein molecules. Thus nano conjugation of 

proteins with various nano particles are being attempted to achieve improved functionality 

and physico-chemical properties of both the partners. Here we report the nano conjugation of 

the zebrafish Dihydrofolate reductase (zDHFR) with Ag nano particles, and studied its 

refolding process. Hence, the present study focuses on understanding the mechanism of 

action of nanoparticle-protein conjugates in boosting and governing proper folding of protein 

which will be helpful in the prevention of aggregation and in the production of biologically 

active (stable) form of protein. 
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Piriformospora indica is a symbiotic fungus which belongs to the order Sebacinales in 

the Basidiomycota. The fungus was initially isolated from the soil of roots of woody shrubs of 

northwestern part of India. It has multifunctional activities as it interacts with many plant species 

to induce plant growth and biomass production, it mobilises and transfer all essential 

micronutrients, minerals like phosphorus, nitrogen, mineral nutrients from soil to plants. All this 

makes the fungus a promising candidate for its use as bio ‐fertilizer and agent for soil 

amendment. As Zinc is vital material for natural world with small size (1-100nm) and high 

volume ratio to use as a fertilizer in plants to enhance its metabolic activities. It has been stated 

that application of NPs like ZnO, TiO2, Ag as a micronutrient fertilizers is an essential way to 

liberate all the necessary nutrients step by step to modify plant physiological processes to 

endorse the growth and development of plant. Zn is compulsory for production of chlorophyll, 

germination, fertilization and pollen function. It also plays an imperative part in biomass 

production. ZnO nanoparticle exhibit strong adsorption capability and elevated catalytic 

efficiency. Due to their distinctive properties and versatile applications in spin electronics, 

transparent electronics, piezoelectric devices, UV (ultraviolet) beam emitters, and chemical 

sensors. The present work addresses the synthesis and characterization of ZnO nanoparticles 

obtained through a thermal decomposition method. The particles were then characterized, by 

evaluating their chemical composition through FTIR spectroscopy, their shape and size via SEM 

microscopy and Surface charge by Zeta Potential. Nanoembedded fungus promoted better  

growth and improved the value addition to the host. 
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Preparation of recombinant proteins in Escherichia coli system often leads to the 

accumulation of inclusion bodies which are protein aggregates, the unstable form of protein. 

Hence production of soluble and functional recombinant proteins in the E.coli expression 

system is still a challenging task to the protein researchers. zebrafish Dihydrofolate reductase 

(zDHFR), a protein involved in the conversion of dihydrofolate (H2F) to tetrahydrofo late 

(H4F) in the cell utilizing NADPH as a cofactor, installs into insoluble forms during it’s over 

production in E.coli. The protein helps in the cell cycle regulation through synthesis of  

purine, thymidylate and many other kinds of amino acids like serine, glycine and methionine, 

and hence considered to be a significant target to develop anticancer drugs. In this study, we 

emphasize on the production of soluble, functional and refolded form of zDHFR protein 

using Chemical and Molecular Chaperones and Gold nanoparticles (AuNPs) from unfolded 

form of protein. Chemical and Molecular Chaperones also known as osmolytes are effective 

towards protein folding mechanism both in vivo and in vitro. They are formed during the 

stressful conditions in the cells and help in maintaining the stability of protein. Nanoparticles 

have large surface area and small size which make them capable enough to interact with the 

proteins. NP’s are known to assist in the folding of proteins through binding with the non - 

native forms of protein and preventing their aggregation. Thus, this work will help us to 

compare the efficiency of chaperone and nanoparticle mediated protein folding in the cellular 

environment as well as in vitro. The expression and growth profile of zDHFR profile were 

examined in the presence of AuNPs and osmolytes. This study would be a great help in 

designing a strategy for obtaining enhanced and soluble production of functional recombinant 

proteins of commercial and therapeutic relevance. 

 

Keywords: zebrafish Dihydrofolate Reductase, Chemical Chaperones, Gold nanoparticles, 

protein folding, Protein stability. 
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The purpose of this paper is to gather a report on findings of follow-up research and 

developments in targeted treatment by nanoparticles in cancer therapy. 

Even in this modern era we do not have a one-shot bullet that can target cancer cells in a wide 

aspect and reduce the worsening cases day by day. Cancer treatment involves chemotherapy, 

radiotherapy, surgeries, hormonal therapy and even combination of all these or some of these. 

Although all these numerous treatment plans are not enough to ensure that cancer is fully  

eradicated or it will not rebound in future, and hence the patients suffer from severe side  

effects and toxicity of drugs for treatment because traditional drug delivery systems are non- 

targeted and non- specific. Through the literature study we revealed that targeted drug delivery in 

cancer can optimize drug effect and reduced toxicity, leading to reduced dose requirement to 

produce the same therapeutic effect. Nanoparticles can target cancerous cells by either passive or 

active targeting. For targeting nanoparticles to cancerous cells, the surface of nanoparticles is 

attached with targeting agents which are designed for molecular recognition. 

Many challenges are associated with the traditional treatment for cancer which includes 

severe toxic effects, lower local concentration of drug, resistance development due to 

subtherapeutic level of drug at the site of action because of non-specificity and high toxicity. 

Nanoparticles loaded with multifunctional drug and targeted surface can be designed to 

target cancerous cell to resolve these limitations. All this can lead to betterment in cancer 

treatment and survival rates of cancer patients. 
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The amount of the plastic debris deposited into our water bodies from the beginning of 

industrial revolution has only created more troubles for the ecosystem. Although previous  

research has undergone to determine the effects of plastic polymer particles on marine 

ecosystem. Extensive work has been done on marine algae to contemplate the toxicity of 

microplastics in the last decade. Nanoplastics formed by the degradation of the microplastic 

particles exist in the environment and by their virtue of small size and high surface area can 

cause more damage to the aquatic organisms. Recent studies conducted even corroborate with 

this fact. Most of these studies have been performed on marine ecosystem due to the ready 

availability and high concentration in the seas. Even though the concentrations o f 

nanoplastics in the freshwater environments is relatively low, but due to increase in the 

pollution their concentration is increasing rapidly now thereby causing potential threat to all 

the freshwater organisms. Due to the non-biodegradable of these particles they can stay in the 

system long enough and thereby pose a major risk foe biomagnification as well. This article 

mainly deals with how nanoplastics enter the freshwater ecosystem followed by how it 

effects the primary producers and how it can lead to biomagnification. 

 

Keywords – Nanoplastics, biomagnification, ecosystem 
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Nano particles are widely used for attaining sustained release of drug delivery 

due to their smaller size, regulated drug release potential, targeting ability, enhanced 

therapeutic efficacy and reduced toxicity. The present study was conducted to evaluate the 

neuro ptotective efficacy of Naringenin-nanocomplex against MPTP induced Parkinson mice 

model. Chitosan nanoparticles loaded with naringenin were prepared by ionic gelation 

method and were synthesized in ambient conditions. Characterization of synthesized 

nanoparticles was carried out by X-RD, FT-IR and SEM. Chemical group retention and 

formulation losses were confirmed through FT-IR and X-ray study. Electron Microscopy 

image shows the clear morphology of nanoparticles. Characterisa tion results by FT-IR 

revealed the diffraction pattern for nanoparticles representing the peak of (C-H) bending 

shifted from 1267.59 and new peaks appeared around 1537.45. All these characterization 

results revealed that Chitosan-Naringenin nanocomplex might be a better drug carrier for 

many diseases and particularly Parkinson disease because naringenin loaded nanoparticle 

could be successfully incorporated and reach the mid-brain which makes contact with brains 

environment and are expected to release the compound alleviating dopaminergic 

neurodegeneration. The study revealed that MPTP is most faithful model for Parkinson 

disease. 

 

Key words: Parkinson disease, Neuroprotective, Naringenin, Nanoparticle, Chitosan 
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Anemia, a condition that exhibits reduction in the proportionate levels of haemoglobin,  

RBC count and hematocrit in the blood. This results in decrease in the volume of oxygen in the 

blood which is transported to different tissues. According to the findings of WHO, anemia being 

a common nutritional deficiency disorder, it affects one third of the global population and India 

has the highest prevalence contributing to about 80% of the maternal death in South Asia.Anemia 

doubles the risk of death during pregnancy and results in poor motor and mental growth in children. 

It also lowers the productivity in adults and thus results in a loss of Rs7.8 lakh crore, which is five 

times the Indian budget reserved for health, education and social protection. The problems faced 

to control this deficiency disorder are multiple including multiple programmatic and organisational 

issues. The blood haemoglobin (Hb) concentration is usually assessed using capillary blood 

samples collected using a needle and thus causes pricks on the skin. The time taken to obtain the 

test reports by using this method are also a bit more time consuming, which may take about a few 

hours. This review paper assures a low cost, portable, handy and simple non-invasive device that 

uses simple technique for haemoglobin analysis which gives a wide spectrum of opportunities in 

identifying and detecting the anemic population. 
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Spirulina Platensis also known as Arthrospira platensis is a multicellular photo autotrophic 

cyanobacteria which is widely used as a health supplement due to its nutritional and 

therapeutic properties. In this study, spirulina platensis was cultivated at laboratory scale for 

optimized biomass production. The production was carried out in Zarrouk’s  medium. The 

growth of algae was studied in different physical conditions such as light, aeration, shaking  

etc. The highest growth was observed in a flask containing natural light with aeration with a 

cell density 210 cells/ml. The excess algal biomass was produced by using a specially 

designed bio reactor. Dry powder of algae was used to estimate phytochemical quantification 

in which six phytochemicals were tested such as terpenoid, flavonoids, phenolic, alkaloid, 

saponin, and glycoside. The primary aim was to extract chlorophyll and phycocyanin 

pigments from using five different solvents Methanol, acetone, ethanol, acetic acid, and SDS 

(Sodium Dodecyl Sulphate). From all the five solvents  Acetic acid gave the highest 

extraction of both chlorophyll A and Phycocyanin which was 3.29 mg/g and 12.8 mg/g 

respectively. Extraction method optimization of Phycocyanin was also carried out, in which 

cell disruption method, protein precipitation method and buffer variation were carried out. 

The extraction using phosphate buffer, sonication as a cell disruption method and 

Ammonium Sulphate for protein precipitation is proved to be the most efficient method. 

Obtained phycocyanin was further examined for antioxidant activity which was 71.46%. 
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Plant protoplasts provide an effective and versatile platform for high-throughput functional 

analysis of genes. Here we report a protocol for isolation of protoplasts from the apical roots 

of a critically endangered plant Podophyllum hexandrum, whose roots and rhizomes are 

exploited for production of a high value anti -cancer metabolite - podophyllotoxin. 

Podophyllotoxin is used as a precursor for production of semi-synthetic derivatives - etoposide 

(VP-16-213), teniposide (VM-26) and ethophos, which are used in treatment of lung and 

testicular cancer, leukaemia and rheumatoid arthritis. An optimal enzyme digestion system was 

established constituting 0.5% (w/v) cellulase R-10 and 0.1% (w/v) pectolyase for 3h in dark at 

22 °C yielded the root derived protoplasts with size variation of 10-20μm. Culturing of these 

protoplasts is being further optimized for regeneration and division through repeated culturing. 

Our previous study has shortlisted 10 candidate genes, namely, DAHPS, CM, PAL, CAD, CCR, 

C4H, COMT, 2-ODD, CHS, KAT-1, associated with podophyllotoxin biosynthetic pathway. 

Nucleotide sequences of these genes and their different paralogues were retrieved from NCBI 

GenBank database and NGS transcriptome datasets of P. hexandrum, and being further tested 

through quantitative expression analysis in different tissue samples varying for 

podophyllotoxin content. Altogether, we aim to use protoplast culture system for transient gene 

function in P. hexandrum. 

 

Keywords: Podophyllum hexandrum, podophyllotoxin, Protoplasts, transient gene expression, 

quantitative expression analysis. 
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Periodontal disease is a multifactorial chronic tooth problem that affects the supporting teeth 

structure and studies conclude that PD affects several systemic diseases like cardiovascular, 

neuronal, autoimmune and respiratory. It is seen that PD is also associated with PCOS, adverse 

pregnancy outcomes, age, obesity, infertility, erectile dysfunction and diabetes. The initiation is 

due to dysbiosis of commensal microbes present in the oral cavity releasing high levels of 

proinflammatory cytokines including IL-1, IL-6, TNF-α. The preliminary stage is the reversible 

gingivitis followed by irreversible periodontitis. There are approximately 700 different bacterial 

species associated with PD, among which the most common are Porphyromonas gingivalis, 

Treponema denticola, Aggregatibacter actinomycetemcomitans. Thus in order to develop a 

functionally active vaccine, it necessitates the use of conserved epitopes from multiple genera as 

potential vaccine candidate. Categorization of the major microbial species involved in initiation of 

PD, followed by identification of conserved regions in the genome of microbes and will be 

followed by B-cell epitopes prediction. The presence of T-cell epitope and HLA binding shall also 

be checked within B cell epitopes. The obtained epitopes which showed the desired results and 

efficacy can then be used for the diagnostic and therapeutic purposes in combination with the 

already existent methods like use of anti-microbial therapies, laser therapy, drug deliveries using 

nanofibres, host modulation therapies and stem cell therapies. Periodontal diseases greatly affect 

the quality of life of the patients and our experimental design offers a possible prophylactic 

treatment option. 

 

Keywords- Gingivitis; periodontitis; dysbiosis; B- cell epitopes; T cell epitopes 
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Nanozymes have emerged as an alternative to natural enzymes owing to their higher stability, 

lower costs and resistance to severe conditions. Graphitic carbon nitride has emerged as one such 

nanozyme with potential peroxidase activity. In this study, we report the synthesis of peroxidase- 

mimetic, protonated graphitic carbon nitride nanosheets (p-g-CN NSs) for electrochemical sensing 

of hydrogen peroxide. The g-CN NSs were prepared by thermal exfoliation of bulk g-CN at 550°C 

for 2 hrs. Next, protonation of the NSs was carried out by treatment with 10% (w/v) HCl to obtain 

p-g-CN NSs. The p-g-CN NSs were then deposited on ITO-coated glass electrodes by 

electrophoretic deposition to obtain thin films (p-g-CN/ITO). SEM analysis was conducted to 

confirm the synthesis of nanosheet morphology and cyclic voltammetry (CV) was performed to 

assess the peroxidase activity of the fabricated p-g-CN/ITO electrodes. The sensor utilized the 

intrinsic peroxidase activity of p-g-CN NSs towards the catalytic reduction of H2O2, within the 

linear range of 400 μM to 1000 μM of H2O2. Thus, the fabricated nanosensor offers a reliable 

method for the detection of H2O2 and shows potential for utilization as labels in other clinically 

relevant tests such as immunoassays. 

 

Keywords: graphitic carbon nitride, nanozyme, peroxidase, electrochemical  
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Dumping of hazardous materials is an increasing issue in developing countries like India. Fly 

ash generated from thermal power plants are most abundant waste material in present times. 

Fly ash contain toxic elements which can contaminate water, soil, air and potentially cause 

health issues after exposure. The way of safe disposal of such a contaminant is surface 

stabilization, phytoextraction or biostabilization using plants. Phytoremediation is an eco- 

friendly and cost effective technology to accumulate environmental pollutants and make the 

environment free from natural and anthropogenic contaminants.  But plant alone do not 

capable to degrade all contaminants because they also cause phytotoxicity. Interaction of 

endophytes with plants make the process easier and feasible to reduce organic and inorganic 

contaminants.  Endophytes are a group of microorgan isms (bacteria,  fungi,  and 

actinomycetes) remain associated with plants without causing any harmful symptoms and 

enhance their growth and productivity. Endophytes can enhance the process of accumulation 

of toxic materials of fly ash and increase its stabilization many folds. Endophytic microbes 

secrete a number of enzymes which degrade the organic contaminants and also reduce 

phytotoxicity and its evapotranspiration. In other hand phytoremedial potential of plants also 

depend on its antioxidant defence system because fly ash contains higher concentration of 

heavy metals and devoid of essential nutrients which poses negative effect on plant growth 

and its productivity. Therefore the selection of plants for competent endophytes is another 

important step to obtain a genetically diverse group of endophytes for phytoremediation of 

various organic and inorganic environmental pollutants. 

 

Key words: Phytoremediation, Fly ash, Endophytes, Phytoextraction, Biostabilization 
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The aim of the present study was to investigate the effect of fly ash (FA) and garden soil on 

growth and antioxidant responses of Calendula officinalis for possible phytoremediation and 

restoration of metal-contaminated site. Calendula grown in FA amended soil (Control, 20%, 

40%, 60%, 80% and 100%) was used to evaluate the effect of FA on photosynthetic 

pigments, biochemical parameters, metal accumulation and antioxidant activity. In the 

present study, the addition of FA (40%) in soil not only improved the physico-chemical 

properties but also increased the photosynthetic pigment and other biochemical parameters,  

however, these parameters declined under high FA applications. The studied plant has the 

ability to accumulate high metal concentration at 1er00% FA application. Furthermore, 

antioxidant enzyme activities of calendula increase with increasing FA application to combat 

heavy metal stress from fly ash. At high fly ash application, antioxidant enzymes level 

increased in leaves reflecting stress and mitigation of reactive oxygen species. FA stress in  

soil revealed the inhibitory effect on biochemical parameters, whereas stimulatory effect was 

found for the antioxidant content in the leaves. Taken together, Calendula officinalis has the 

capacity to tolerate 40% fly ash application in soil, and can be considered as a good candidate 

for possible phytoremediation of contaminated soils. 

 

Keywords: Fly ash, Calendula officinalis, Biochemical parameters, Growth attributes, 

Antioxidant enzymes, Heavy metals 
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Nanoparticles are used everywhere around us. Polyethylene (PE), waste disposal is a major issue 

of mankind as it possesses a threat to humans and the environment likewise. Thus, we need a 

viable solution to protect our earth and land from impending pollution. For that, several 

approaches have been utilized, especially the incorporation of nanoparticles in the polymer 

matrix to prepare nanocomposites, using nanotubes and nanomaterials mingled with 

polypropylene film. In this review article we are highlighting the potential answers to the 

degradation of polypropylene and polyethylene using TiO2 nanomaterials, polypropylene 

mingled with TiO2 nanoparticles, and nanotubes. TiO2 is an inexpensive photocatalyst with good 

photostability, nontoxicity, and high reactivity. TiO2 based nanomaterials are incorporated into 

the LDPE film. They show enhanced photodegradation activity which can be confirmed using 

equipment and tools such as FT-IS and FE-SEM. From this, we get fragments of polymer which 

is biodegradable and not harmful to nature at all. This can facilitate environmental pollution. We 

have discussed various ways of how we can incorporate titanium to degrade polypropylene and 

polyethylene, compared and analysed these methods. Results from SEM, FTIR and XRD show 

that photocatalytic property of TiO2 causes chain scission reactions, crosslinking and consequently 

photocatalytic degradation of polypropylene and polyethylene that affects the mechanical 

properties of exposed nano-composites. The degradation of the LDPE was confirmed by 

measuring it’s Carbonyl index, tensile strength, and FTIR spectra, which proved this method is 

reliable and is ensured that there is photo catalytic degradation of plastics is possible through 

titanium dioxide. However, further researches is required to scale up this method of degradation 

of plastics and this is going to be a challenge for the future era of industries. 
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The unending act of SARS-CoV 2 since December,2019 has left a deep social, economic as well 

as the psychological impact on people all over the world. Till date there are no vaccines/drugs 

commercially available specifically for the SARS-CoV 2. Few anti-viral drugs have been 

repurposed for treatment even with several side effects. Hence, it becomes imperative to identify 

effective drug targets against the deadly virus. Natural phytochemicals have a lot of promising 

molecules that have been shown effective anti-inflammatory, antioxidant, anti-cancer and 

antimicrobial activities, with limited or no harmful after effects. Many such plant derived 

compounds are used as successful anti-viral agents. Hence the present work focuses on 

identifying plant derived phytochemicals as potential drug targets against SARS-CoV 2 spike 

glycoprotein. Spike glycoprotein plays a pivotal role in the viral infection via host cell  

attachment and fusion of viral protein into host cell. Docking of few identified natural 

phytochemicals with anti-microbial properties was performed using Autodock tools. The best 

protein-ligand complex was identified based on the binding energy and residues/bonds involved 

in docking were identified using CHIMERA. The resulting binding energy of docked complexes 

were compared with the binding energies of already reported drugs such as hydroxychloroquine 

and curcumin. Upon analysis and comparison, the result reveals the potential of chosen 

molecules as better targets in terms of minimum binding energy. Hence, the present study 

provides new prospects of invitro and in vivo investigation of reported compounds as possible 

drug candidates against SARS CoV 2. 

 

Key Words: SARS CoV 2, Spike protein, Molecular docking, Phytochemicals, 
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Recent interest in seaweeds or macroalgae as an excellent source of macronutrients,  

micronutrients and bioactive compounds, has shown the potential towards alleviation of risk 

factors of cardiovascular diseases (CVDs), which account for most of the non-communicable 

deaths worldwide. Seaweeds are presently recognized as an invaluable source of new natural 

products that may lead to significant future drug discoveries, including the prevention and 

medication for CVDs. Seaweeds are rich in dietary fibers, polyphenolic compounds and 

unsaturated fatty acids. Different varieties of seaweeds have been used extensively in cooking 

as well as in medicinal and herbal preparations. Seaweeds are novel source of compounds which 

are widely used in human health applications with unique bioactive compounds (proteins, 

polyphenols, polysaccharides) present. They have known to exhibit a wide range of therapeutic 

properties like anti-cancer, anti-diabetic, anti-hypertensive, anti-oxidant and anti-inflammatory 

activities. Unhealthy diet and sedentary lifestyle have led to an increase in CVDs, mainly 

hypertension and atherosclerosis. People with hypertension may show no symptoms until the 

disease has developed significantly. Seaweeds have components that have similar effects of 

Angiotensin-I Converting Enzyme (ACE-I) inhibitors which is widely prescribed to lower the 

blood pressure. Seaweed polysaccharides including fucoidan, laminarin and ulvans are 

appealing therapeutics for atherosclerosis and its risk factors because of their availability, 

favorable economics and low toxicity. Current medical treatments for the same mainly depends 

on the drugs obtained from terrestrial parts of the world, leaving the oceans and seas an 

untapped area for examination. In this review, we explore potential of seaweed and seaweed 

derived components including polysaccharides, antioxidants, amongst others, in the prevention 

of these CVDs. 

 

Keywords: seaweed, cardiovascular disease, hypertension, atherosclerosis,  fucoidan, 

Laminarin 
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Toll-like receptors (TLRs) are highly conserved pattern recognizing surface receptor present 

over cell membrane and the endosomal membrane that recognizes well-conserved pathogen- 

associated molecular patterns (PAMPs) and danger-associated molecular patterns (DAMPs). It 

produces several immune responses by synthesizing and releasing inflammatory cytokines and 

chemokines, thus triggering the inflammatory response. They are involved in innate as well as 

adaptive immune responses. There are a total of 14 TLRs known yet, all exhibit anti-tumour 

activity while 4 of them facilitate tumour growth under certain conditions. Currently, by the FDA 

only 3 TLRs are approved to be used in cancer therapy, while the other nine are still in trials 

showing some promising results. The role of TLR expressions in attuning cancer immunotherapy 

and clinical outcomes can be annotated by additional research. Recently, the approach of cancer 

therapy has shifted more towards harnessing the strength of the immune system of the body along 

with using combinatorial therapeutic approaches. The combinatorial approach can enable us to 

restrict cancer growth over multiple checkpoints by targeting overlaps in TLR pathways of 

different immune cells. To obtain more effective targets initially, we will understand TLR 

functioning and its pathways in Natural Killer cells, Cytotoxic T cells & Macrophages and their 

anti-tumour responses. It will be followed by finding correlation and conversion of TLR pathways 

of these cells, predicting how these overlapping checkpoints can affect the anti-tumour response 

of these cells using various bioinformatics tools. Based on, accordingly using naturally occurring 

compounds as TLR agonist over Macrophage cell line or T-cell lines observing how they are 

affected and how these compounds can be useful in combinatorial drug therapy.Combinatorial 

drug therapy is better than conventional treatment methods as it reduces cost along with the 

possibility of side effects also combination can provide synergistic effects with improved 

compliance and efficacy. 

 

Keyword - Toll-like Receptors(TLRs), Cancer, Immunotherapy, Combinatorial drug therapy. 

 

 

 

 



ICIBLS 2020 
 

180 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-146 

Production of valuables from biomass waste and waste waters using suitable 

microbial resources 

Debarati Paul 

Amity Institute of Biotechnology, AUUP,NOIDA, Sec 125 

Email: dpaul@amity.edu 

 

Chemolithoautotrophic bacteria such as Oligotropha carboxidovorans OM5 T. utilizes Carbon 

monoxide and Hydrogen as energy source for fixing Carbon dioxide. Syngas that is produced by 

organic waste gasification containing both CO and H2 in varying amounts is therefore utilized 

by strain OM5 for growth. O. carboxidovorans also demonstrates heterotrophic growth in 

acetate-containing media e.g. waste water containing acetic acid. Here we characterize the 

proteome of strain OM5 to understand how it adapts to chemolithoautotrophy and heterotrophy. 

Efforts are being made to produce various biochemicals by understanding its metabolism and 

further engineering it. 
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α-Amylase is the commercially important enzyme involved in the saccharification process of 

starch and related substrates. We have isolated a strain Bacillus sp. IBT 108 from the soil sample. 

It produced ~1U/ml of amylase from nutrient broth (NB) medium supplemented with soluble 

starch (1% w/v). Instead of using soluble starch for amylase production, several agro-residues 

including rice bran, wheat bran, sugarcane bagasse, and corncob were screened, and found that 

wheat bran was the best, it supports the high level of amylase (10.8U/ml) production than others 

tested. Wheat bran (5%w/v) based medium produced >10U/ml of amylase from 24h, it was 

estimated 13-fold enhancement against the amylase production from NB added with soluble 

starch.For amylase purification, crude amylase was concentrated using by ammonium sulphate 

salting- out process, and FPLC based ion-exchange chromatography using diethylaminoethyl 

column employed, the purify the amylase was >80% at denaturing-gel electrophoresis. The 

amylase purified was measured the molecular weight of 68kDa. The optimum pH and temperature 

were pH6.5 and 70℃. Furthermore, with 1mM metal ions (eg.Mn2+ and Zn2+), the amylase 

activity was enhanced to 3-4 times, notable this amylase was found stable at 1mM concentration 

of various inhibitors (eg. SDS, EDTA, and DTT). Additionally, this amylase was found resistant 

to 1M solvents (eg. Acetone, Butanol and Ethanol). α-Amylase expressed from sp. IBT108 is 

having novel features, this unique amylase can be considered in the various biotechnological 

applications such as starch processing, and bioenergy industries. 

 

 

Keywords: α-Amylase, agro-residues, Carbon source, starchy substrate, wheat bran 

 

 

 

 

 



ICIBLS 2020 
 

182 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-149 

Recent technology trend in transgenic cotton plant varieties: A patent perspective  

 

Vijitha Rajan*1& Dr. I. G. Rathish* 

*Inter University Centre for IPR studies, Cochin University of Science and Technology 

(CUSAT), Cochin, Kerala - 682022 

1 Email:  ri.iprcell.iuciprs@gmail.com 

 

Transgenic plant varieties are developed by incorporating desired traits into a plant  

using recombinant DNA technology to overcome the limitations existing in such plant varieties. 

One such example is the Bacillus Thuringiensis (Bt) Cotton plant variety which expresses 

insecticidal proteins by virtue of the gene responsible for producing such proteins introduced into 

the cotton cell from the bacterium by means of genetic engineering. Such transgenic plant variety 

acquires pesticidal properties hitherto unknown in the traditional cotton plant. However, in the 

long run, the pests may develop resistance to such transgenic plants. In case of P lant 

biotechnology related patents, usually protection is sought for isolated nucleic acids, peptides, 

polypeptides, enzymes, plants, seeds, cell lines, expression systems, methods for preparation. 

United States patents US10562942 and US10499605 claim novel cotton plant varieties 16RO23 

and 16R251NRB2XF respectively, along with a method for obtaining transgenic plants with 

desired traits like pesticide tolerance, disease resistance, modified fatty acid metabolism, abiotic 

stress resistance, modified carbohydrate metabolism and modified cotton fiber characteristics. 

The objective of the present article is to explore the recent patented recombinant 

technologies existing in the area of transgenic plants and the benefits offered by these 

technologies over other existing methods. Transgenic plant varieties exhibit traits not found in 

traditional plants such as pesticide resistance among others. It enables the use of transgenic plant 

varieties as a viable option for harmful pesticides that have adverse effects on humans and the 

environment. Additionally it leads to higher plant yield and net revenue. 

 

Keywords: Transgenic Plant Varieties, Cotton plant, Bacillus Thuringiensis (Bt), Pesticide 

resistance. 
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Saline soils are rich in soluble salts like SO4, Cl- , NO3, CaCO3 and also CaSO4. Soil salinisation 

is a natural process and poses threat to food security resulting in tremendous crop loss every year. 

Therefore, this problem of soil salinisation has to be managed to use these areas for cultivation. 

Soil reclamation is the only solution to this problem which can be accomplished by either 

minimizing the salt in the upper layers by conventional methods or alternatively by 

phyto-desalinization, which is the most eco-friendly, economical and sustainable method, of all 

the reclamation techniques. Halophytes, the salt tolerant plants can be used significantly as they 

develop symbiotic relationship with arbuscular mycorrhizal fungi (AMF) and also Plant Growth 

Promoting rhizobacteria (PGRF) known to increase salinity tolerance in higher plants. In this 

review modern techniques for soil reclamation will be highlighted and the challenges in the 

application of these techniques will be discussed as research needs to be done for effective  

utilization of saline lands for growing crop plants. 
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In the above report we have discussed about how fungi is potential source that can be used to treat 

human diseases. There are more than 100,000 species of fungi that is known today and very few 

have made it to clinical trials. The accidental discovery of penicillin in 1928 by Alexander Fleming 

marked changed the course of medicines. The research developments on fungi are poorly funded 

because of which they are understudied. We discussed about various diseases where fungi can be 

used as a potential source of medicine in the field of cancer, diabetes, anti-bacterial agent and 

antiviral agent. In most of the discussed aspects, it can be seen that these fungi have only reached 

up to clinical trials and have not been commercialized yet. In a matter of time with proper research 

and adequate trials they will be used as medicines.  

After this we moved to the diseases caused by and discussed about the increase in fungal diseases 

in the near and far horizon. In future years, the problem posed by invasive fungal infections is most 

likely to grow, and many new threats of the fungal kingdom are yet to be discovered because 

currently they are non-pathogenic. As the years pass by they have the potential to be pathogenic. 

As these microorganisms can adapt to warmer temperatures and thus can overcome the thermal 

restriction zone conferred by mammalian endotherm. Despite the impact of the threat, we can 

expect a considerable development to prevent, diagnose, and treat fungal diseases. However 

investments in researches related to fungal diseases are very low provided that fungi can be a 

potential threat, especially when compared to the investments on researches related to other 

infectious diseases.  
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The prevalence and epidemiology of food allergies have increased over the past decade in both 

developed and developing countries. Food allergies are the immune-mediated allergic adverse 

reactions that occur after exposure to a specific food allergen. Trillions of microorganisms inhabit 

the human gut and the composition is unique to each individual. Gut microbiota plays an important 

role in shaping the immune system. Dysbiosis in the gut microbiota composition is associated with 

an increase in food allergies. Mode of delivery, diet, antibiotic uptake, and synthetic chemicals are 

the factors that can alter the gut microbiota. There is a drastic change that is seen in the gut 

microbiota due to the shift from birth to lactation followed by the intake of solid foods. Nutritional 

changes have changed the epidemiology of allergic reactions to foods and have led to new food-

allergic syndromes in the past few years. In the present research, we are studying the delicate 

balance between the complex community of gut microbiota and the nutritional intake of different 

geographical locations. Diet and genome interaction. Nutrigenomics is the study that tells us how 

nutrition influences the expression of the genome. This will help us understand how the nutritional 

uptake can alter the development of the gut microbiota and such disruptions are linked to a higher 

risk of food allergies, autoimmune diseases, and other metabolic disturbances in different parts of 

the world. 
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The Severe Acute Respiratory Syndrome-related Coronavirus 2 (SARS-CoV-2) has spread 

exponentially leading to an alarming number of deaths globally. This highlights the expeditious 

demand for therapeutics to prevent the current situation. Several conventional medicines making 

use of plants have shown promising results for bestowing antiviral properties and improving the 

immunity. Plants containing bioactive compounds (such as tannins, kaempferol, sulforaphane, 

emodin, luteolin, quinomethyl triterpenoids, etc) are potentially used for formation of 

biomolecules like antibiotics and vaccines. These plant-based natural products may deploy anti-

SARS-CoV-2 actions by directly inhibiting the replication machinery or introduction to the 

human body. They could either downregulate, suppress or inactivate the TMPRSS2 expression 

or block the ACE2 receptor which are necessary for infecting the cells by releasing and 

translocating Nrf2. This significant inhibitory action may be regarded due to the presence of 

huge amounts of phenolic compounds and increased antioxidant properties. Additionally, they 

have also appeared to hinder the proteins which are associated with SARS-CoV-2 life cycle, 

thus, proving to be a potential means for production of antiviral medications. The pre-known 

molecular structure of these compounds can be beneficial for elaborating newer anti-SARS-

CoV-2 administrations. Another advantage of plant-derived products is high safety and no 

aftereffects attributed by them. Therefore, these molecules can be used independently or 

synergistically with traditional medicines for the treatment and prevention of SARS-CoV-2 and 

would possibly appear to be promising.  

Keywords: Plant extracts, Bioactivity, Antiviral, SARS-CoV-2 
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Plants are grown in soil for nutrients, water, air and support. Agriculture in modern era is 

challenging because of an emerging menace of non-availability of soil/ land due to factors like 

infertility of land, inundation of agriculturally suitable land with water, climate change, increased 

population pressure, urbanization and others. In such cases soil less culture or hydroponics can be 

used to manage increasing demand of food. In hydroponics, plants are grown with roots in 

solutions containing nutrients (minerals) without soil. Set up for hydroponics includes circulatory 

methods (closed system/ continuous flow solution culture) and non-circulatory methods (open 

system/ static solution culture) and require special technical inputs. Recent scientific work has 

revealed innumerable advantages of hydroponics including reliable production of healthy crops 

with very high yield with less effort and space. There is no problem of insects and weeds. They 

give better and more yield/ acre due to better nutrient regulation, closer placing of plants. They 

can be explored for space programs in future. The objectives of the study reported in this paper 

were primarily to explore the manipulation of hydroponics set up so that it become easily usable 

and manageable for general adoption alongwith preliminary assessment of yield related 

parameters; growth of root (as root length and number of roots) and shoot (shoot length and number 

of leaves) in a staple cereal crop, wheat (Triticum aestivum) by varying amounts (nil, half and 

absolute as percentage solutions) of three major nutrients, Nitrogen (N), Phosphorous (P) and 

Potassium (K) without interference from soil related factors. Allocation of biomass/ yield (stored 

carbon produced through photosynthesis) to these parts is affected by export and cycling of 

photosynthates which in turn is influenced by mineral nutrition. In vitro sterilized seeds were used 

to perform experiments related to deficiency of mineral nutrients using self-designed, manipulated 

open system/static solution system with Non-circulatory method of hydroponics. Stock solutions 

of nutrients were prepared according to medium formulation given by Yoshida et. al. (1976). 

Growth parameters of wheat plants were observed for a span of three months and data was 

collected for a period of 15 days when plants showed observable growth. There was lowest shoot 

length in the absence of potassium, reduction in number of leaves in the absence of Nitrogen and 

reduction in the length and number of roots with deficiency of Phosphorus in this study. The 

observations are interestingly contradictory to reported effects of these nutrients and probable 

reason could be their cycling which requires further work. The paper reports a new self-devised 

manageable hydroponics system and its application to a cereal crop removing a bottleneck in wider 

and easier adoption and usage of hydroponics by everyone.  

Keywords: Hydroponics, Minerals, Set up, Yield. 
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With the emergence of pharmacogenetics, the rushing tide of personalized medicine is just around 

the corner. Single nucleotide polymorphisms (SNPs) which are distinct genetic variations among 

organisms significantly bestow for determining human diversity, which includes physical 

attributes like height and appearance, as well as less noticeable characteristics like behaviour, and 

disease susceptibility. Segregating the population according to SNPs, would be a great help to the 

researchers for the development of the novel drugs. The existing drugs are screened through a 

rigorous process, with the involvement of genetics the process and the pipeline might become more 

concentrated and help in finding specialized medicines in a more specific manner with fewer side 

effects. If drug-binding protein is mutated in such a way that it cannot interact with drug or no 

protein production occurs, then the drug will not function as it should. Genotyping of a well-known 

SNP is done which will tell whether the placement of people has one SNP or multiple SNPs that 

are not found in the other type. The identified SNP can affect the genes they belong to. With the 

knowledge of DNA of a particular individual especially in cases of ailments such as cancer, 

diabetes, neurodegenerative diseases, etc. where patients need to take numerous medicines, the hit 

and trial and exploitation of existing drug molecules could be minimized. A 3D model from a 

patient's cell can be made to test the medicines shortlisted using genetic approach and then if 

successfully effective can be administered to the patients. This might save a lot of time taken by 

the hit and trial method and also minimize the risk and the side effects of the drug. Phenomenons 

like antimicrobial resistance, chemo-resistance, etc. are arising and posing a grave challenge for 

the pharma industry to combat. The genetic and personalized approach is a great tool for mankind 

to relieve the pressure on the pharma industry and also treat the ailments effectively. Thus, this 

review focuses on genotyping SNPs and how they can contribute to the development of novel 

personalised drugs. 
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The epigenome of an organism consists of chemical tags that modify DNA and associated proteins 

such as histones. These chemical tags are either added or removed by the machinery of enzymes 

known as epigenetic modifiers. The human epigenome can be affected by various environmental 

factors including diet, pollutants, microorganism including pathogens or probiotics. Hence it is 

hypothesized that probiotic lactobacilli mediate their health-promoting effects by affecting 

epigenetic modifiers. To achieve this objective, human colon intestinal epithelial Caco-2 cells were 

treated separately with probiotic strains Lactobacillus fermentum (MTCC 5898), Lactobacillus 

rhamnosus (MTCC 5897) and an opportunistic commensal pathogen Escherichia coli K12 (ATCC 

14849) for different durations (3, 6, 12, 18 and 24hrs) and temporal changes in gene expression 

among DNA and histone modifiers were analyzed. Treatment with probiotic strain L. fermentum 

increased the expression of all DNA and histone modifiers (DNMT1, TET2, p300, HDAC1, 

KMT2A, KDM5B, EzH2 and JMJD3) at 12hrs in contrast to E. coli which led to the suppression 

of gene expression at 12hrs of treatment. On other hand, probiotic L. rhamnosus did not make any 

significant changes in mRNA expression of selected epigenetic modifiers. Further, the role of 

probiotic L. fermentum on epigenetic modifications of host cells during the exclusion of E. coli 

was established. During the exclusion assay, the pre-treatment of intestinal cells with Lactobacillus 

fermentum improved the mRNA expression of DNMT1, TET2, p300 and EzH2 which was 

otherwise diminished on individual treatment with E. coli. Thus, it is concluded that out of two 

probiotic strains, only L. fermentum modulated the expression of epigenetic modifiers and 

probiotics have the opposite effect on epigenetic modifiers compared to the pathogen, E. coli. 

Modulations in mRNA expression of epigenetic modifiers during the exclusion of E. coli further 

established the influence of probiotic L. fermentum during the exclusion of E. coli. 
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Psychological behaviours such as stress are one of the many concerns that the world faces today. 

Recent experiments prove an inter-dependent relationship between the gut and the Hypothalamic-

Pituitary-Adrenal (HPA) axis in the brain which controls the release of many hormones (including 

cortisol – stress hormone). This bi-directional channel connecting the emotional and cognitive 

centres of the brain with the peripheral intestinal functions through neural, endocrine, immune and 

humoral links is called the Gut-Brain Axis (GBA). Recent preclinical studies on Balb/C mice and 

clinical studies on humans (under Placebo effect) have proven the release of cortisol by adrenal 

glands to be directly linked with the nature of microbiota. Germ -Free (GF) mice have shown 

confusion and anxiety upon maternal separation. Continuous use of broad-spectrum antibiotics, 

for example, have led to recurrent episodes of anxiety, tension and heavy heart palpitations in 

humans. Therapeutic oral treatment for such neuro-disorders, like MDD (Major Depressive 

Disorder), is now being experimented with the use of pro/pre/synbiotics where they elevate the 

HPA activity by restoring the gut microbiota and maintaining the secretion of corticotropin-

releasing factor (CRF). Another approach to oral treatment is by improving the intestinal layer. 

The link between the CNS and GIT is through the basal monolayer of epithelial cells and a mucosal 

layer of the gut whose thickness determines the antimicrobial defence, degree of intestinal 

inflammation and immunologic tolerance. Thus, synbiotics can be used to improve permeability, 

mobility and survivability for the microbiota. These solutions can control hormonal levels in the 

body to some extent but can disrupt natural levels of bacteria in the gut which may lead to bacterial 

infections in turn requiring more antibiotics. Psychobiotics can be used to manipulate bacteria but 

manifestation of algal and fungal part is still unknown though it provides scope for invention of 

treatment of stress-related behaviours. 

Keywords: Microbiota, HPA (Hypothalamic-pituitary-adrenal), Gut-Brain Axis (GBA), Germ-

Free (GF), Central Nervous System (CNS), Gastro-intestinal Tract (GIT), Psychobiotics 
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Cancer is a deadly disease responsible for numerous deaths worldwide. Therapeutics methods such 

as chemotherapy, immunotherapy, radiotherapy and anti-body treatment are widely employed for 

the treatment of cancer. Normal cells are severely affected due to cytotoxicity of radiation and 

chemotherapy and there is a possibility for relapse of cancers even after treatment by such methods. 

Currently, the research is being shifted towards the discovery of drugs from medicinal plants for 

the treatment of cancer. They have proved to be less cytotoxic and lethal to the cells. The aim of 

the research is to explore various phytochemicals of Cardiospermum halicacabum plant and their 

anti-cancer activity against A549 lung cancer cell lines. Phytochemicals of C. halicacabum were 

extracted by solvent extraction using ethanol, ethyl acetate and hexane. Preliminary phytochemical 

screening revealed the presence of phytochemicals such as coumarins, alkaloids, phenols, 

saponins, flavonoids, quinones, terpenoids, sterols and phytosteroids in the extracts of C. 

halicacabum. These chemicals also showed anti-oxidant properties significantly by DPPH 

scavenging assay. When the concentrations of the extract were increased, the percentage of free 

radical scavenging activity also increased. The result showed a significant cytotoxic activity by 

MTT assay and it was found that ethyl acetate extract of C. halicacabum showed significant 

cytotoxic activity against A549 cell line. IC50 of plant extracts was observed at 540.7µg/ml. DNA 

fragmentation was performed to detect the apoptotic activity of the extracts. The results showed 

that the plant extract has significant apoptotic, anti-oxidant and anti-cancer activity.  

Keywords: Anticancer activity, Anti-Oxidant activity, A549 cell lines, C. halicacabum, DPPH 

assay, MTT assay, Qualitative analysis, Quantitative analysis, Phytochemicals, DNA 

fragmentation, Medicinal properties, Lung cancer, Extraction, Flavonoids, Phenols. 

 

 

 

 

 

mailto:vgnd18@gmail.com


ICIBLS 2020 
 

192 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-165 

Survey-based study on awareness of consumers towards fermented food products 

consumption 

Srishti Singh *, Smriti Gaur * 

*Department of Biotechnology, Jaypee Institute of Information Technology, Sector-62, NOIDA, 

Uttar Pradesh-201309, India. E-mail: smriti.gaur@jiit.ac.in 

 

 

Fermented food products are widely used all across the globe. Fermented food products cure and 

prevent many health-related problems. The aim of the study is to have knowledge of consumers 

towards fermented food products consumption using a questionnaire. The data was collected using 

a questionnaire. The collected data was analysed and conclude the knowledge and attitude of 

people regarding fermented food products. From the data of 22 respondents 69.6% were men and 

30.4% were women with maximum respondents lying in age group of 19-25 years. Hence 

respondents were mainly aware about consumption of fermented food products. 82.6% were 

familiar with the word fermented food products out of which only 43.5% consumed fermented 

food products. For 43.5% of the respondents who have consumed fermented food products, pickles 

are most favourable fermented food for consumption. 52.2% of respondents felt benefit from 

consuming fermented food products. Hence fermented food products reduced heart disease risk 

and helped in digestion and weight loss. 72.7% respondents did not experienced any adverse 

reactions after consumption so fermented food products are safe for health but some people 

experienced headache, gas or bloating. 52.4% people think fermented food products improve 

quality of life and 57.1% people recommend fermented food products to others, which show 

immense benefits of fermented food products. 

Keywords: Fermented food products, respondents, questionnaire. 
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Laser-tissue soldering (LTS) is a type of tissue-welding technique that makes the use of bio-

adhesive soldering materials to seal tissues on laser irradiation. LTS has various operative 

advantages over conventional tissue-sealing methods, especially in microsurgeries. Such operative 

procedures require real-time imaging assistance. To this end, we propose Swept-source OCT 

(SSOCT) for real-time monitoring of LTS procedure. SSOCT is a non-invasive imaging technique 

that scans transverse sections of the sample to generate high-resolution cross-sectional images. On 

laser exposure, the tissue collagen unravels due to denaturation and gets intertwined with the 

soldering material. This theory is supported by Fourier-transform infrared spectroscopy (FTIR) 

analysis of laser-irradiated solders and non-irradiated solders. Two different soldering materials 

were tested for their soldering efficacy – a pure albumin solder and an albumin-PEG blend. A 

hybrid solder composed of a natural and a synthetic component provide both biocompatibility and 

durability. Both ex vivo and in vivo demonstrations of the tissue-soldering process were performed 

under OCT monitoring. The former suggests the superiority of albumin-PEG solder while the latter 

is supportive of the LTS process as a better alternative for wound sealing. Moreover, the study 

establishes the potential of SSOCT as a high-resolution real-time monitoring system of the LTS 

process. 

Keywords: Laser-tissue soldering (LTS), Swept-source Optical Coherence Tomography, 

Soldering material, Real-time assistance, Scattering coefficient 
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Occupational workers have a greater risk of exposure to gasoline vapors include service station 

attendants, gasoline pipelines, and refinery workers. As the GSTP1 and CYP2E1 are main phase I 

and phase II genes involved in the metabolism of benzene, we studied the synergistic effect of 

GSTP1 and CYP2E1 polymorphism on Cytokinesis blocked micronuclei (CBMN) in paint workers 

among the Haryana population. The exposed group consisted of paint workers (n = 50) 

occupationally exposed to toluene and the control group consisted of 50 subjects not 

occupationally exposed to toluene. In our study we observed that individuals having mutant 

genotypes of both GSTP1 (wt/mt+mt/mt) and CYP2E1(wt/mt+mt/mt) compared to the other 

combinations like GSTP1(wt/mt+mt/mt)+CYP2E1(wt) , GSTP1(wt)+CYP2E1(wt/mt+mt/mt), 

GSTP1 (wt)+ CYP2E1 (wt) showed significant association (P< 0.05) with CBMN value 7.53±1.56 

and showed  more prone to genetic damage then the unexposed population. 

Keywords: GSTP1, CYP2E1, Genotoxicity, Genetic polymorphism 
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Optical coherence tomography (OCT) is non-invasive, contactless, cross-sectional imaging 

technique used in imaging of various biological tissues. The most commonly used commercial 

version of OCT is used in ophthalmology. Whereas various research group found utility of OCT 

in other research areas such as, tumor tissue imaging, dermatology, odontology etc. In the field of 

tumor imaging, targeted imaging plays a vital role. A biocompatible fluorescent material known 

as upconversion nanoparticles (UCNPs) having ability of anti-stoke emission used as a targeted 

molecular probe for the detection of tumor tissue by adding additional contrast during optical 

coherence tomography imaging. Rather than other fluorescent materials, UCNPs excited two or 

more low energy photons of higher wavelength (near infrared light) and emits high energy photons 

of lower wavelength (visible light). The phenomenon is known as upconversion emission. In this 

study, we showcase the synthesis of NaYF4 host matrix doped with Ho3+/Yb3+ rare earth elements 

and also investigate the synthesized UCNPs as a potential candidate for targeted molecular 

imaging probe for OCT by characterizing on different parameters. finally, we show ex-vivo OCT 

imaging of tissue phantom with implanted UCNPs to investigate the potential application as 

targeted molecular probe.   

Keywords: optical coherence tomography (OCT), upconversion nanoparticles (UCNPs), image 

processing, optical material, biomedical imaging, targeted imaging. 
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Metchnikoff proclaimed that “the intestinal harmful microbes can be replaced by useful microbes 

by food supplements like probiotics.” In 2013 an expert consensus document defined probiotics as 

live microorganisms which when administered in adequate amounts confers health benefits on the 

host. A recent study showed that administration of L. plantarum as a probiotic drink decreased the 

pain and flatulence in irritable bowel syndrome patients. Inorder to grab customers notice and 

satisfy customers of all age groups, probiotics can be formulated in form of edible candies. This 

paper is about the formulation of probiotic candies with prebiotic fructooligosaccharide. 

Fructooligosaccharides are efficient prebiotics (prebiotics promote growth of probiotics) with low 

calorific value in the range of 1.5-2 kcal/g. As a preliminary work we had isolated probiotics from 

a commercially available product and retrieved the pure culture. Initially we prepared a prebiotic 

encapsulated probiotic candy using emulsified microbial suspension by oil dropping method. To 

enhance the consistency and texture, probiotics can be encapsulated with an optimised mixture of 

sodium alginate, peptide and fructooligosaccharide. Further Studies  on the formulation parameters 

like brittleness, friability and viability has to be optimized for production and commercial 

prospects. 

Keywords: Probiotics candy, prebiotics, encapsulation, fructooligosaccharide 
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Introduction: The present research work was conducted with an objective to development of 

Nutraceutical fruit candy by using pineapple pulp, pomegranate juice, peanuts, chocolate, paneer 

whey, soy protein to evaluate sensory quality, nutritional value and microbial analysis of 

developed Nutraceutical fruit candy. 

Objective: To standardize the technique to prepare and procure raw material. Develop the 

technology for the Develpoment of Nutraceutical fruit bar. Studies on sensory evaluation, 

physicochemical, and microbilogical analysis of fruit bar. 

Material and Methods: Material required Jaggery , pineapple, pomegranate ,peanuts, soy protein 

, chocolate, Paneer whey, will be procured from local market of Lucknow. Technical Programming 

performed are Sensory Evaluation- Aroma, Colour, Taste, flavor, Texture. Physio-Chemical 

Analysis- Moisture, Ash, Fat ,Protein ,Carbohydrate, Energy ,Calcium sugar, Vitamin-C, 

Microbiological Analysis- Total plate count (TPC), Yeast and Mould, Coliform. 

Result: In the light of forgone result, the three fragments of developed nutraceutical fruit candy 

according to sensory evaluation, among these treatment T1 & T2 were standardized for consumer 

preference in view of tasteful and delicious consideration. 

Conclusion: In this study we developed Nutraceutical fruit candy by using jaggery ,pineapple pulp 

and pomegranate juice as a main ingredient. All these ingredients are protein , energy rich, minerals 

and also free from any kind of chemicals preservatives so that was used for the purpose to develop 

a nutraceutical fruit candy.  

Keywords: Nutraceutical fruits, sensory evaluation test, Physio-chemical test, Microbial analysis. 
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In the current study cyanobacterial diversity of Lakhimpur-Khiri district, northern Uttar Pradesh, 

India. A total of 31 algal taxa belonging to 14 genera and 9 families. Members of family 

Oscillatoriaceae show dominance; especially species of Oscillatoria (7), Phormidium (4) and 

Lyngbya (3) present in great abundance. Heterocystous cyanophycean taxa (e.g. Aulosira 

fertilissima, Nostoc and Nostoc carneum) are reported during study. These taxa are specialized for 

nitrogen fixation and are able to fix atmospheric nitrogen gas into ammonia, nitrites (NO2) or 

nitrates (NO3). This activity of microorganisms are beneficial to plants and can be used as bio-

fertilizers. 

Keywords: Cyanobacteria, Lakhimpur-Khiri, Heterocystous. 

 

 

 

 

 

 

 

 

 

 

 

mailto:digvijayccrh@gmail.com


ICIBLS 2020 
 

199 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-175 

The impact of aromatic spacers on functional parameters of bridge homologous elisa for 17 

α Methyltestosterone 

Divya Verma *, **, T.G. Shrivastav *, Sonu Chand Thakur **  

* Department of Reproductive Biomedicine, National Institute of Health and Family Welfare, 

Munirka, New Delhi, India. 

** Centre for Interdisciplinary research in basic sciences, Jamia Millia Islamia, Jamia Nagar, 

New Delhi, India. E-mail: dvdipu@gmail.com 

 

 

17α-methyltestosterone (MT) is a synthetic steroid hormone having androgenic properties and 

commonly used for medical purposes like hypogonadism, delayed puberty and menopausal 

symptoms. It is also used in aquaculture, by competitive athletes and as veterinary medicine but 

its residue in meat and their products can cause risk to the human health, animals and environment. 

High doses can cause behavioural changes like aggression, depression and even suicidal 

tendencies. In this study, we have focused on developing bridge homologous (spacers in both 

immunogens and enzyme conjugates) ELISA for the detection of 17α-methyltestosterone and 

analyze their functional parameters in terms of immunoreactivity, sensitivity, affinity and 

specificity. Immunogens and enzyme conjugates for the bridge homologous assay were prepared 

by incorporating aromatic spacers p-Phenylenediamine, 4,4’-Oxydianiline, 4,4’-Diaminodiphenyl 

sulphide, Benzidine and Dapson between 17α MT-3-CMO and BSA as well as 17α MT-3-CMO 

and HRP. The five combinations of ELISAs developed for bridge homologous assay of 

17αmethyltestosterone were 17α MT-3-CMO-ODA-BSA, 17α MT-3-CMO-DPS-BSA, 17α MT3-

CMO-PPD-BSA, 17α MT-3-CMO-Benzidine-BSA, 17α MT-3-CMO-D-BSA antibody and 17α 

MT-3-CMO-ODA-HRP, 17α MT-3-CMO-DPS-HRP, 17α MT-3-CMO-PPD-HRP, 17α MT-3-

CMO-Benzidine-HRP, 17α MT-3-CMO-D-HRP enzyme conjugates. Out of these 5 spacers, the 

best one having sensitivity of 0.02 ng/mL, affinity 0.04x10-8 L/mol and ED50 of 2.80 ng/mL was 

ODA as spacer. The cross reactivity for this assay combination was seen with only 4 steroids 

(Testosterone-5.75%, 6-hydrotestosterone- 3.8%, Danazol1.26% and 5 α- Dehydrotestosterone- 

2.44%) out of 48 steroids tested. This combination will be further studied for analytical variables 

such as recovery, precision and correlation. Thus, the result of this study concludes that 

incorporation of aromatic spacer in enzyme conjugate improves specificity, enhances the 

sensitivity, ED50 and affinity of the developed assay.  

Keywords: Immunogen, enzyme conjugate, 17α-methyltestosterone, ELISA, aromatic spacer 
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Autophagy is a cellular, self degradative, homeostatic process which has a role to play in various 

pathological conditions like cancer, autoimmune disorder, inflammation, neurological disorders 

etc. Autophagy is a very crucial process for energy balance, cell density maintenance, and 

protecting cells from foreign and self degradative molecules. ULK complex(Unc-51-like kinase 

(ULK) complex) is one of the most important kinase complex , made up of multiple  protein 

kinases. ULK complex is considered as mammalian ortholog of Atg1 

All members of Betacoronaviruses have the potential to cause epidemic or pandemic and are very 

fatal to human population. Betacoronaviruses interact with different human cell receptors and 

merges with the host cells. It has been recently proved that betacoronaviruses including SARS-

Cov2 interacts with ULK complex to  regulate virus's multiplication and further spread of virus. 

Studies have proven that SARS-Cov2 require ULK complex to replicate inside host cells. Papain-

like protease produced by betacoronaviruses targets ULK complex and causes failure of autophagy 

as proven by researchers from british Columbia. Thus ULK complex is protein complex that could 

be explored and  targeted to serve the purpose of restricting and cease the infection of deadly 

betacoronaviruses like SARS-Cov2 with the aid of degradative process like autophagy. 
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Temperature variations in the environment impose changes in the physiological processes and life 

traits of coldblooded organisms like silkworms. Infrared thermography (IRT) is a widely 

acclaimed technology to measure thermal responses in animals owing to its non-invasive, non-

radiating and precise sensitivity. The present study has been designed to investigate the thermal 

profile of the complete life cycle of muga silkworms using Forward-looking infrared (FLIR) 

camera with definite emissivity and focal distance length. During the investigation the IRT 

temperature of 1st, 2nd and 3rd instar larva was observed to be higher compared to the average 

thermal temperatures of 4th and 5th instar larva. The increased surface heat of the younger instars 

synchronizes with the fact that they are voracious eaters, grow very vigorously and lead to high 

growth rate compared to 4th and 5th instar phase. The average body temperature of pupa was found 

to be less than the active larval period. It is apparent as the worms become lethargic and enters a 

quiescent state during which there is a cessation of feeding and movement, and larval food reserves 

are drawn upon for energy. Further decline in weight was observed during pupal-adult transition 

period. The decline is noticed to be more pronounced in males than in females, attributed to the 

fact that males need more energy for courtship and copulatory behaviours, as compared to females. 

These images and data obtained by the non-invasive IRT technology can be implemented, analysed 

and translated into deep learning algorithm oriented ‘Smart Data’, which can be fine-tuned to 

develop an Artificial Intelligence based Decision Support System for the management and 

monitoring of silkworms in their entire life progression thus revolutionizing their yearly 

production and conveying attractive revenues in the global silk market.   

Keywords: Infrared thermography, non-invasive, muga silkworm, life cycle, Decision Support 

System 
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Summary: Chlorella Sorokinana was cultured in minimalistic and sustainableconditions in BG 

11 medium at 25°C and 43 µMol m-2 s-1 light (10:14, Light:Darkphase) for ten days. Cell 

concentration, optical density and dry weight of algae were recorded regularly. Optical density 

was estimated against 780nm, 750nm, 690nm and 680nm wavelength respectively. The dry weight 

of each sample was analyzed after drying at 60 °C for overnight.The algal biomass thus obtained 

was hydrolyzed through acid hydrolysis. Theresulted sugars thus obtained were catalyzed 

usingnon-precious metals (FeCl3, AlCl3, SnCl3 and ZiOCl2.8H2O).The study found notable linear 

correlation between all parameters for algal growth and presence of 5-HMF and Levulinic Acid 

after catalysis. 

Keywords: levulinic Acid;5-HMF; lignocellulos;catalyst; 
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In the scenario of increasing burden of progressive challenging diseases such as Alzheimer’s 

Disease (AD), drug discovery is gaining attention. AD and Diabetes share several molecular 

mechanisms suggesting a possible link between the pathologies of the two diseases. This is the 

reason why AD is sometime regarded as Type III diabetes. Given gene expression dataset for 

Alzheimer’s Disease (AD), we aim to obtain suitable drug candidates with anti-diabetic properties 

based on transcriptomics data. To achieve the goal, we will extract data related to AD from Gene 

Expression Omnibus. We integrate information from various sources such as Protein-protein 

interaction network (PPI) with the available drug repositories for Diabetes. We then make use of 

various computational tools to rank the candidate drugs for their repurposing potential. The 

toxicity and pharmacokinetic studies will help us to identify the best anti-diabetic drug for AD 

treatment. To identify differentially expressed genes for Alzheimer’s disease based on 

transcriptomics studies. To construct gene interaction network for Alzheimer’s disease and 

Diabetes. To repurpose and validate anti-diabetic drugs for Alzheimer’s disease. Determination of 

toxicity and pharmacokinetic properties of the identified repurposed drugs. Differentially 

expressed genes for Alzheimer’s Disease will be identified that can be linked to Diabetes genes by 

PPI construction. Identification of common genes and signalling pathways involved in crosstalk 

between AD and Diabetes. Validation of identified drugs by virtual screening, molecular docking 

and network-based approaches. ADMET analysis and BBB permeability prediction of the 

identified drugs will validate the efficacy of the drugs with neuroprotective properties. Researching 

the repurposing of approved drugs intended to treat Alzheimer’s Disease would help speed up the 

drug design process. The study will establish a therapeutic link between Alzheimer’s disease and 

Diabetes. The study would help to elucidate neuroprotective properties of anti-diabetic drugs. The 

study would open up new possibilities for pharmaceutical groups and research workers engaged 

in drug development process. 
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Arachidonic acid and Eicosapentaenoic acid are important for normal function in human that plays 

a significant role in human growth and developments. These fattyacids does not present normally 

in plant system due to lack of high value PUFA biosynthetic pathway i.e specific to more than C18 

carbons and hence the name called as HVPUFA. These HVPUFA play improves the human health 

with respect to brain, nerve and tissue development and also reduce cardiovascular, immunological 

and inflammatory related diseases. The HVPUFA specific gene Δ5Des is responsible for the 

enzyme ∆5Desaturase that convert the Eicosatetraenoic acid to Eicosapentaenoic acid in omega 3 

pathway and convert the dihomo γ-linolenic acid to Arachidonic acid in the omega 6 pathway. The 

result of the study focused on cloning and construction of Δ5Des from marine microalgae 

Isochrysis sp to a suitable plant vectors. Initially cDNA of ∆5Des (1.1 kb) gene were cloned into 

pGEMT vector. Further, this gene was mobilized to pJIC vector which possesses the CaMV35S 

promoter and poly-A Tail sequence. From the recombinant pJIC vector, the whole gene cassette 

with CaMV 35S Promoter and Poly A Tail region was removed and inserted to the plant expression 

vector pCAMBIA1303 between the SmaI sites. This recombinant pCAMBIA1303 will be further 

used to engineer oilseed crop plants to produce Arachidonic acid and Eicosapentaenoic acid. 

Keywords: PUFA, Δ5Des, Isochrysis sp, pCAMBIA1303. 
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Asymptomatic Alzheimer’s disease (Asym-AD) is a condition where patients have intact cognition 

but neuropathology similar to Alzheimer’s disease (AD). Studying the genome-wide expression 

of transcripts in Asym-AD brains could help us understand the molecular mechanisms that play a 

role in the onset of AD. Microarray expression counts from the brain is taken for AD, Asym-AD 

and Normal (control) patients collected from the GEO database. The gene expression of the three 

conditions are compared as three different cases: AD versus Asym-AD, AD versus control and 

Asym-AD versus control. All analysis was done using the R software. Differential gene expression 

(DGE) and Co-expression is first done to analyse the abnormalities in the transcriptome. 

Overrepresentation analysis (ORA) and Gene set enrichment analysis (GSEA) is done to find out 

the significant pathways and modules. Finally, protein-protein interaction networks are 

constructed to identify potential network hubs for targeting. Neuronal pathways including 

postsynaptic signal transduction, transmission across synapses and release of neurotransmitters 

were affected in all cases, and some interesting pathways such as Cytokine signalling was found 

to be altered in the Asymptomatic AD versus control case. This could suggest an immunological 

basis for the Asymptomatic AD as a cause or direct side effect of AD neuropathology.   
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Invasive plant species are considered a major threat to the ecosystem, as they are modifying the 

characteristics and composition of the native ecosystem. These plant species modify the ecosystem 

and increased their abundance by secreting secondary metabolites which directly affect the 

diversity of the ecosystem and exhibited changes in the biogeochemistry of soil as well as plant-

microbe interaction. These plants alter the structure and function of soil properties and obstruct the 

soil microbial community, soil nutrient cycling, soil moisture, soil enzymes, soil temperature, litter 

quality, and mineralization which directly interrupt the ecosystem functioning. The 

allelochemicals secreted by invasive plant species not only affect soil chemistry but also inhibited 

neighbour plant’s growth, which may cause economic loss. However, the mechanism of how 

invasive plant and soil microbes interact is not well understood although some studies reported 

that invasive plant species breaks communication between soil microbiota and native plant by 

modifying the litter dynamics through the alteration in quality and quantity of detritus input and 

rhizospheric effect by altering the root exudation. Disturbance in the native ecosystem may lead 

to change in the biogeochemical cycle, nutrient allocation, change in water balance, and shift in 

belowground biotic communities. Numbers of methods have been reported to assess the effect of 

plant invaders on the microbial community such as Substrate induced respiration (SIR) or soil 

enzymes to measure the function of soil microbiota and Phospholipid fatty acid (PLFA) profiles 

to measure the shift in the microbial community. In future, more focus is needed on the invasion 

process so that we could adopt an acceptable management strategy to combat invasion hazards. In 

summary, more research is needed to understand the invasive plant-soil microbe’s interaction, and 

to what extent, they can cause potential impacts on the ecosystem's functioning. 

Keywords: Invasive plant, ecosystem services, allelochemicals, microbial community 
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Toll-like receptors are the molecular pattern detecting molecules. In our studies, we have explored 

the modulation of the Tumor Microenvironment by the TLRs that are expressed on the tumor cells 

and also on the immune cells that are found in the vicinity of the tumor mass. The expression of 

these TLRs can effectively be upregulated and downregulated to effect the abrogation of tumor 

growth. The effect of TLRs in the tumor niche is highly variable. Postactivation, TLRs may aid 

the growth of a tumor or even abrogate it. The receptors found on innate cells can be activated by 

their respective agonists. These agonists can either be natural or synthetically derived. Activation 

of TLRs further leads to the coordinated immune attack that kills the tumor cells. Several side 

effects have also been reported with the use of TLR ligands. These include the development of 

autoimmunity and other conditions like lymphopenia, hypotension, and flu-like symptoms. Our 

work is aimed at devising and experimentally validating the use of plant-based molecule as TLR 

ligands as well as cause a cytotoxic anti-tumor effect. 

Keywords: TLRs, Tumor microenvironment, plant-based agonists 
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Energy is one of the most essential element to world prosperity, in view of always rising petroleum 

prices and dependence upon fossil gasoline resources, substantial interest has been centered on 

choice power resources, subsequently the manufacturing of liquid biofuels which has been 

encouraged as a sustainable alternative to handle the issues related with rising crude oil prices, 

world warming and diminishing petroleum reserves. The present study involved the sodium 

hydroxide pre-treatment and use of cellulase enzyme to degrade the complicated lignocellulosic 

biomass to easy sugars. Sugars so formed in turn are converted to ethanol using appropriate yeast 

traces and bacterium Zymomonas mobilis NCIM 2915. It showed the higher ethanol production 

in P. stipitis NCIM 3498 (48.16±1.63 g/L) and low ethanol production in S. cerevisiae NCIM 3095 

(24 ±2.78 g/L) in separate hydrolysis and fermentation (SHF) process. Then, another method it 

showed the higher ethanol production in Z. mobilis NCIM 2915 (49.50±2.54 g/L) and low ethanol 

production in S. cerevisiae NCIM 3095 (26.61±2.1 g/L) in simultaneous saccharification and 

fermentation (SSF) process was monitored after the fermentation process. Sodium hydroxide pre-

treatment and enzymatic hydrolysis method was more effective for ethanol production. Structural 

changes of areca nut husk before and after NaOH pre-treatment were further investigated through 

SEM and FTIR analysis.  

Key words: Areca nut husk waste, Cellulase enzyme, Enzymatic hydrolysis, Ethanol, Sodium 

Hydroxide pre-treatment, Submerged Fermentation 
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Helicoverpa armigera is one of the major pests that attack pigeon pea, which is responsible for the 

significant major yield losses. However, resistant source against pod borer Helicoverpa armigera 

is not available in cultivated germplasm. On the other hand, some of the wild relatives of pigeon 

pea are known to possess resistance traits for various biotic and abiotic stresses. Based on studies 

to understand the resistance mechanism in the wild relatives, we identified putative gene(s) that 

could be responsible for resistance in the pigeon pea wild relative (Cajanus platycarpus) against 

Helicoverpa armigera. Since, validation of the putative genes for its efficacy against the pest is 

imperative, the present study demonstrates a high throughput screening strategy to validate 

putative resistance genes against Helicoverpa armigera by using stable transgenics in Nicotiana 

tabacum. The strategy can be effective to validate novel insecticidal genes before deployment in 

crop improvement programmes. 

Key words: Helicoverpa armigera, Cajanus platycarpus, Pigeon pea, Transformation 
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Triticum aestivum (common wheat) is one of the most cultivated crops in many parts of the world. 

It contains carbohydrate 78.10%, protein 14.70%, fat 2.10%, minerals 2.10% and rich 

in vitamins (thiamine and vitamin-B), minerals (zinc, iron) and rich source of fiber and 

antioxidants as well. Wheat is widely use for making wheat flour, bread, chapatti, refined forms 

of it, dalia and many more. Wheat grass considered as one of the richest source of antioxidant and 

this activity reduces with ageing and processing of wheat plant and wheat grain respectively.  

This study aims to analyse and compare the variation in antioxidant and anti-microbial properties 

in different processed stages of Triticum aestivum. Various unit operations involved in processing 

of wheat to produce different food products reduces the amount of natural antioxidants present in 

the sample. The comparative study to detect the reduction in these properties in various processed 

forms of wheat is the major objective of this study.  The various samples were extracted in different 

solvents and further estimated for antioxidant and antimicrobial activity. The antioxidants were 

estimated by determining total phenolics and total flavonoids of the samples. The results showed 

that there was a substantial reduction in antioxidant property of chapatti samples as compared to 

wheat flour extracts. The antimicrobial activity was determined by plating bacterial and fungal 

strains and applying different concentrations of all the extracts to calculate zone of inhibition. The 

results showed that methanol samples of wheat flour showed maximum antimicrobial activity. 

Thus we can state that the processing reduces and antioxidant and antimicrobial property of 

wheat samples in various forms.  The significant effect on antioxidant and antimicrobial property 

due to procedures like heating, grinding and baking which being implied to change the form of 

wheat to convert it into another product.  

Key words: Antioxidant and Antimicrobial property, Reducing power and Radical scavenging 

activity, Total phenolics, Total flavonoids, Triticum aestivum 

 

 

 

mailto:neha1111994@gmail.com


ICIBLS 2020 
 

211 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-187 

Weighted Co-Expression Network Analysis Captures Key Modules & Hub Genes 

Associated with Terpenoids Biosynthetic Machinery in a Medicinal Herb, Picrorhiza 
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Picrorhiza kurroa has been used in preparation of various herbal drug formulations due to the 

presence of secondary metabolites belonging to terpenoids class, Picrosides, Kutkoside, 

Geniposidic acid, 6-ferulloylcatalpol, Veronicoside, Minecoside,Verminoside, Specioside, 

Catalpol, Boschnaloside, Aucubin and Cucurbitacins. Out of these terpenoids, the biosynthetic 

pathway has been elucidated only for Picroside-I and Picroside-II, but not for others. We are 

reporting a dual approach consisting of non-directional co-expression networks analysis to 

pinpoint hidden modules and hub genes, possibly contributing to the biosynthetic machineries of 

terpenoids in P. kurroa. The study has been performed using two different transcriptome samples 

derived from shoots (primarily contain Picroside-I and few other metabolites) and stolon tissues 

(contain Picroside-I and Picroside-II, including other metabolites) of field grown plants of P. 

kurroa as the stolons harbour most of the terpenoids. The weighted co-expression analysis 

performed on whole transcriptomes of two tissue samples resulted in complex networks of 

approximately 2,700 nodes and 15,000 edges. Thereafter, the smaller sub-networks of terpene 

biosynthesis were captured using GO enrichment analysis, resulting in sub-networks comprising 

229 nodes and 229 edges in PKSS transcriptome whereas 149 nodes and 143 edges in PKSTS 

transcriptome, reflecting that shoots displayed higher transcriptional activity compared to stolons. 

Sub-networks encompassing modules possibly linking different components of terpenoid 

biosynthesis machinery were captured using GO enrichment analysis, resulting in sub-networks 

comprising 167 and  251 nodes specific to stolon and shoot samples, respectively with 

approximately similar no. of edges and major hub nodes.  Module of smaller network consisting 

33 nodes and 35 edges was found to be common between shoots and stolons transcriptomes, with 

differential abundance of transcripts. This network module consisted of major hubs namely serine 

threonine protein kinase, cytochrome P450, FBOX protein and transcription factor. Further, hub 

genes were identified in the sub-networks, uniquely present in shoot transcriptome, consisting 234 

nodes and 234 edges and stolon-specific sub-network consisting 156 nodes and 149 edges, which 

are possibly contributing to specific biosynthetic machineries of terpenoids in shoots and stolons, 

respectively. 
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Wine production is one of the important agricultural activities around the world. However, it 

generates substantial amounts of bio-waste throughout the value chain, representing remarkable 

challenges w.r.t. ecological and economical waste management. During pruning, harvesting and 

thinning substantial amounts of solid waste like leaves as well as grape skin comprising 65% of 

pomace has been generated during grape wine making process. Such winery waste can be used as 

endless natural source of valuable bioactive compounds. Unfortunately, it is comparatively less 

studied or valorized residue of wine industry and it is found to be burned or used as bio compost. 

Since last few decades, there is high demand of Quercetin –the unique bioflavonoid with 

significant therapeutic potential. Therefore, aim of this study is to determine the quercetin content 

in the solid winery waste such as leaves and berry skin of V. vinefera for diverse applications. 

Sampling of most common Red wine cultivars (RC, RS, RM, RZ) of V. vinefera was carried out 

in February 2020, from the wine capital of India i.e. Nashik. Solid –Liquid extraction of powder 

samples was carried out with 80% ethanol. Detection of Quercetin was carried out w.r.t. Standard 

Quercetin by HPLC analysis. It was revealed that almost all the skin and leaves samples exhibited 

noteworthy content of Quercetin. In case of all skin samples under study, RM showed 

comparatively higher quercetin content i.e.20.14 µg/g.whereas, RS showed least Quercetin content 

i.e. 4.45 µg/g.Among all the leaves samples ,RC showed highest quercetin content i.e.7.07 

µg/g.Whereas, RZ showed least Quercetin content i.e. 2.31 µg/g.Therefore, such winery waste can 

be used as promising natural source of quercetin .Its utilization and valorization will not only help 

the ecofriendly wine manufacturing but also it will support economy of the country. 

Keywords: Winery, bio-waste, V.vinefera ,Pomace, Quercetin ,Polyphenol, Therapeutic 
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Bacterial cellulose (BC) is a natural and purest form of cellulose synthesized by microorganisms. 

It is a nanostructural polymer, possessing excellent physicochemical properties such as high 

crystallinity, high thermal stability, high water holding capacity, hydrophilicity, high mechanical 

strength, biocompatibility, biodegradability and high porosity. This makes BC a suitable choice 

with huge demands of rapidly growing industries, such as biomedical engineering, food packaging, 

pulp and paper, textile industries applying green technology and pharmaceuticals. Several 

researchers have been working on improving the yield of bacterial cellulose according to the 

application it is being used for. There exist many challenges associated with commercial low-cost 

and high yield production of BC. Unfortunately, despite the multiple advantages it offers, high 

expenses during large scale production of BC limits its commercial attractiveness and production. 

To address these limitations, several strategies for enhanced production of BC have been 

developed, including the designing of advanced bioreactors and utilization of different carbon 

sources in the culture media. Another possible approach to reduce large- scale production expense 

is the production of BC using industrial by-products such as food, agricultural, and brewery wastes 

etc. which not only makes the overall BC production more economic but is also a greener option. 

Selection of a novel and efficient BC producing microbial strain for the process provides an 

impressive boost to the BC production processes. For this purpose, development of genome- scale 

models(GEMs) to further understand the genomic and metabolic processes of the microbial strain 

has been proved useful to enhance the quality of bacterial cellulose. 

Keywords: Bacterial cellulose, Biocompatible, Yield, Production, Genome-scale model (GEM) 

 

 

 

 

 

 

 

mailto:garimacity@gmail.com


ICIBLS 2020 
 

214 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-191 

Effects of Liberalization on Non-Traded Agricultural Sector in the Presence of Credit 

Market Imperfection: A Partial Equilibrium Model. 

Anusil Das *, Monishankar Dutta * 

* Department of Economics, St. Xavier’s University, Kolkata – 700160, India.  

E-mail: sampa9712@gmail.com 

 

A partial equilibrium model has been developed to understand theoretically the effects of 

globalization that penetrates into the non-traded agriculture sector via working of the credit market 

in the rural sector. The model formulation is based on stylized fact about the behavior of rural 

credit market in India. Output in non-traded agriculture sector is produced with the help of formal 

and informal credit. The interest rate in the informal credit is endogenously determined by the 

forces of demand and supply. The demand for informal credit is assumed to be a positive function 

of the price of agricultural output and formal interest rate and inversely related to the informal 

interest rate. A fraction of formal credit available to the non-traded agriculture sector depends 

inversely on a fraction of formal credit utilization by the traded agriculture sector. In the final 

commodity market demand for agricultural output is determined by its own price and aggregate 

output of the industrial sector. On the other hand, the supply of agricultural output is a positive 

function of credit and price of final agricultural output. Towards analyzing the engagement of 

globalization with agriculture sector via the credit market linkage effect a couple of comparative 

statics has been unveiled. The effects of financial deregulation in terms of fall in interest subsidy, 

tariff liberalization in the industrial sector in terms of downward revision of tariff rate that has a 

chain effect on the agricultural sector, increase in formal credit supply and finally booming trade 

prospects for the traded agricultural sector that has an indirect effect in terms of fall in fraction of 

formal credit available to the non-traded agriculture sector. I unveil the crucial tradeoff between 

higher agriculture growth and higher credit market exploitation and have obtained that loan 

waivers is not a panacea for the marginal farmers. 
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Amyloid fibrils are ordered aggregates which are formed from disordered, partial unfolded and 

fragments of proteins and peptides. Amyloidosis is associated with neurodegenerative diseases, 

like Alzheimer’s, Parkinson’s and Huntington’s where the protein form amyloid deposits in the 

central nervous system, and non-neuropathic diseases where the amyloid deposits are formed in 

specific tissues e.g. Type II diabetes and atrial amyloidosis etc. These fibrils are unbranched, show 

green birefringence upon Congo red staining and having cross-β sheet rich structure. Bovine alpha-

lactalbumin is a calciumbinding milk protein. It acts as a subunit of lactase synthase which is 

involved in lactose synthesis. Bovine alpha-lactalbumin is one of the most studied model system 

for molten globule studies where the molten globule is formed at low pH. It has also the propensity 

to form amyloid fibrils under different conditions. Here alpha-lactalbumin has been used as a 

model protein to understand the mechanism of amyloid fibril formation under different pH and 

temperature conditions. We have shown amyloid fibril formation at acidic pH and high 

temperature by Thioflavin T fluorescence. It also forms amyloid fibrils at acidic pH and at 37 ̊C 

under shaking conditions. Morphological differences between these two types of fibrils have been 

carried out with the help of atomic force microscopy (AFM). Further studies are aimed to 

characterize the fibril heterogeneity between these two types of fibrils at molecular level with the 

help of Raman spectroscopy. 

Keywords: α-lactalbumin, amyloid, misfolding, aggregation 
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Environmental biotechnology is used to protect the environment. The process can be done by 

detecting, protecting and remediating in a number of ways. These can be achieved by the recycle, 

reuse and reduce the use of pollutants. Most of the waste like solid, liquid and gas should be 

recycled or purifying the components at the end products. The other ways like bio-products should 

be used instead of chemical components. Most of the marine organisms are used as biotechnology 

organisms to resolve the pollutants. The main objective for environmental biotechnology to reset, 

prevent and reduce the use of waste. It will increase the quality land, water and air by some 

technologies which are used in biotechnology. The forest should be conserved, reforestation, 

afforestation and rehabilitation of the forest for wildlife. These objectives will increase the 

ecological balance and environmental protection. rDNA will be the most recent technology for 

cleaning and protecting the environment. The organisms which are used to prevent the 

environment is not a new technology. It is a natural process that occurs like decaying by organisms. 

By using these method, the quality of soil, water and air are increased so that the human life are 

also increased. 

Keywords: protection, recycle, reuse, new technology, recombinant DNA 

 

 

 

 

 

 

 

 

mailto:naveena.ag18@bitsathy.ac.in


ICIBLS 2020 
 

217 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-194 

Deciphering the Role of p21 (Cip 1/Waf 1) in Regulation of Autophagy 

Mayank Maheshwari1, Praveen Pandey1, Kuldeep Choyal1, Dipak Yadav1, Jayanta Sarkar1, 2 
1Biochemistry Division, CSIR-Central Drug Research Institute, Sector-10, Jankipuram 

Extension, Lucknow, 226 031, India.  
2Academy of Scientific and Innovative Research, Chennai, 600113, India. 

E-mail: mmaheshwari24@gmail.com 

 

Autophagy (precisely means “self-eating”) is an evolutionarily conserved, ubiquitous, 

selfdegradative, cellular process that is required for routine renovation of cellular constituents and 

the maintenance of cellular homeostasis. Basal autophagy occurs constitutively in almost all cell 

types, where it performs vital housekeeping functions, but stress-induced activation of autophagy 

serves as a temporary survival mechanism.  

In this study, we investigated the role of p21, a pleiotropic gene, in type-II programmed cell death 

i.e. autophagy (self-eating). Our results demonstrate that deletion, depletion or inhibition of p21 

induces autophagy in human cancer cells. Based on our data, induction of autophagy was 

interpreted with the following observations -increased LC3 lipidation, - accumulation of LC3 

specific cytoplasmic puncta, -quenching of GFP-LC3 intensity and -accumulation of autophagic 

vacuoles. Blockade of autophagy at the initiation stage, by ATG7 knockdown, impaired the effect 

of autophagy induction by p21 inhibition. Likewise, inhibition of late-stage autolysosome 

formation by CQ in p21 suppressed cells caused additionally enhanced autophagy. Further, we 

explored that autophagy inhibitory effect of p21 is independent of p53 activity which is the primary 

transcription factor for p21 expression. In contrast to the canonical concept on p21 being a tumor-

suppressive protein, we also observed its pro-survival role at physiological concentration and the 

effects were evident both in vitro as well as in vivo. Collectively, the results of this study 

demonstrate a regulatory role of p21 on cellular autophagy. 
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Bioremediation is a process to treat the contaminant solid or liquid to remove the unwanted 

material by decaying. The process is carried by microorganisms like rDNA . It is mainly used for 

the oil products to reduce the contamination. It is one of the biotechnological organisms to remove 

the oil from the water or some solids. This will decrease the level of pollution by degrading the 

pollutants. These are mainly used in the U.S to remove the pollutants. They are attached to the 

pollutants and it converts into less toxic substances. This will increase the soil parameters like 

pH,electrical conductivity and so on. So this will be isolated in utmost condition. Three types of 

bioremediation are there in situ (minimal disturbance of soil and groundwater to remove the 

pollutants) ,ex situ (To remove pollutants like pumping or extracting out) and bioaugmentation ( 

to decay the pollutants by adding the microorganisms). This all remedy for the control of pollution 

and deforestation so that human life can also be increased. The main theme of the bioremediation 

is to reduce the pollutants not transforming from one environment to another.    

Keywords: rDNA, oil products, pollutants,methods 
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Introduction: Limb development in chick embryo is often used as a classical model for studying 

morphogenesis during embryonic development. The developmental progress of chick embryos are 

often visualized using windowed eggs. However window-making exposes the embryo to risk of 

desiccation and infection in normal incubators. Our Aim was to develop a cost effective set-up to 

study and visualize apoptosis and endochondral ossicification centers in developing limb of Aseel 

chick embryo. 

Methodology: The Novel set-up which uses perforated disposable plastic cups addresses the 

concerns of desiccation and premature death of fertilized egg. With the use of perforated set-up of 

plastic cups, the fertilized egg is provided a moisture rich environment with out the fear of water 

seepage and fungal infections. Following incubation the egg were retrieved at various internals to 

study the events of endochondral ossification using Alician Blue and Alizarin Red. The events of 

apoptosis were visualized using Nile blue sulphate staining followed by microscopic observations.  

Result: Using this set up we were able visualize the apoptotic cells eliminated in the interdigital 

tissues at various stages of development namely HH stage 28 and 30. Ossification centers were 

observable at day 9 of incubation. Successful incubation of chick embryos were done till day 13.  

Discussion: Using novel set-up mentioned in this study we were able to successfully incubate 

chick embryos till day 13 (by which time most of embryonic development has occurred). The 

current study can be used as a more interactive means of understanding chick embryology. Due 

the availability of fertilized chick eggs and ease of the set-up various other experimental 

procedures can be performed. 
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Oil is one of the main ingredients required for making all kinds of fried foods which are very tasty 

and the crunchiness makes it likable by everyone. The oil used for making these edible items is 

many times used over and over again till it turns into a dark, viscous liquid loosing all its properties 

as well as becoming quite unhealthy. Thus, it is only good to be thrown away. The use of this re-

used cooking oil for conversion to biofuel has been studied quite extensively for the past few years. 

Many methods have been reported for this process. This paper reports a comparative study of 

acidic and basic methods used for the process of transesterification as well as the various physical 

and chemical parameters of the Biodiesel obtained. These parameters have also been compared to 

the ASTM standards. It was observed that most of the parameters by acidic method were within 

range, whereas some of them did not match by the basic method. A comparison with biofuel 

obtained from plant sources showed that the biofuel from the oil has some distinct advantages. The 

re-use of waste cooking oil not only prevented oil from being wasted but also gave a cleaner 

alternative for fuels being used for various purposes. 
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The enormous pharmacological and medicinal utility of Andrographis paniculata is due to the 

presence of diterpene lactone andrographolide. Quality of A. paniculata varies under varying 

environmental conditions. The present investigation was aimed to explore the impact of abiotic 

environmental factors (soil & climate) through an artificial neural network (ANN) model and 

foretell a befitting region for cultivation of A. paniculata with high level of andrographolide. Aerial 

parts of A. paniculata along with the corresponding environmental and soil data were collected 

from 101 different geographical regions of Odisha.  For each A. paniculata accession, 14 

parameters including soil nutrients and climatic factors were considered as input and 

andrographolide content as output. The datasets were randomly subdivided into 75%, 15% and 

15% for training, testing and validation respectively. The andrographolide content determined 

through a validated HPLC method varied from 0.65-5.45 % on dry weight basis in aerial parts of 

A. paniculata. The best predictive ANN model for obtaining the optimal network 

architectonic i.e. the number of hidden nodes was selected using a trial-and-error method. The 

model of structure 14-7-1 (Input-hidden-output nodes) multilayer perceptron (MLP) neural 

network had highest prediction accuracy between the experimental and predicted andrographolide 

content. The coefficient of determination (R2) value of 0.954 and root mean square error (RMSE) 

of 0.086 in training dataset, suggested the high performance of the developed ANN model. The 

Sensitivity inspection showed that the effect of phosphorus & nitrogen on the projected 

andrographolide content to be comparatively high in comparison to other factors. The ANN model 

developed in the current research work will contribute to a holistic understanding of the 

influence/impact of abiotic environmental factors on environment drug interaction as well as in 

the projection of appropriate site for optimal andrographolide content in Andrographis paniculata.  

Keywords: Andrographis paniculata, ANN Model, Andrographolide, High Performance Liquid 

Chromatography. 
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The correct refolding of multidomain proteins is a cumbersome process due to adverse reactions 

like misfolding and aggregation. In this study, alpha amylase from Bacillus amyloliquefaciens 

(BAA) and Bacillus licheniformis (BLA) has been used to represent mesophilic and thermophilic 

like counter parts respectively. The bacterial alpha amylases are frequently used in industries, like 

food, paper, textile etc. Our results demonstrate that both BAA and BLA undergoes irreversible 

unfolding in GdmCl and urea with diverse unfolding pathway. The structure-function and ANS 

binding studies indicate the presence of molten globule like intermediates in BLA during GdmCl 

induced unfolding. BLA shows relatively higher stability in urea than BAA, as monitored through 

intrinsic fluorescence measurement. We have also investigated the effect of various cosolvents on 

the refolding yield of chemically denatured BAA and BLA. Glycerol, trehalose and sorbitol are 

found to be most effective for increasing the refolding yield of BAA. But only marginal increase 

in the refolding yield has been observed for BLA under identical experimental conditions. The 

aggregation kinetics shows that aggregation suppression effect of cosolvents was comparable for 

both BAA and BLA. But less enzyme activity recovery was found for BLA than BAA which could 

be due to improper folding at active site. The refolding kinetics study shows that cosolvents are 

required at the initial stage of refolding. Our results demonstrate that cosolvents have diverse effect 

on the refolding of BAA and BLA, which might be originated from different unfolded state of 

BAA and BLA and thus have different refolding pathway. 

Keywords: Refolding, BAA, BLA and cosolvents and GdmCl. 
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With the advancing biotechnological tools as well as techniques like next generation sequencing, 

metabolomics, RNAomics, proteomics and gene silencing, the manipulation of desired properties 

and understanding of various metabolic pathways have become viable. Metabolic engineering has 

been a successful alternative for carrying out the production of golden rice, bioprocessing of 

artemisinin and generation of biotic as well as abiotic stress tolerance in crop plants. Significance 

and success of this has been recognized by its encouraging hope with respect to the sustainable 

methodologies of bioactive production for human health and also for better crop varieties. 

Primarily, its goal is to identify the specific cell regulation of biochemical pathways, thus enabling 

those technologies and methodologies which can be able to produce products for industrial, 

medical and food applications. Focusing on plant metabolic engineering, it holds an immense 

potential in understanding mechanisms behind metabolic pathways and also the keys for their 

regulations according to the required needs. Its major applications comprise involvement in 

industry, food, nutraceuticals, medicine and agriculture. Metabolic engineering is an efficient 

alternative in the area of production of products in required amounts without any constraints in 

time and season. By adapting such strategies and techniques, native compounds can be formed in 

large quantities with emerging  newer forms as well.  Recent advances in transcriptomes as well 

as genomes may also be a breakthrough for the future of metabolic engineering.  

Keywords: metabolomics, bioprocessing, biochemical pathways, transcriptomes. 
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Myristica fragrans (Houtt.) or jaiphal is classified botanically as a member of the family 

Myristicaceae, which is an aromatic, flavoring plant. In today’s world, food industries are focused 

on development of substances that naturally contain some health benefits. Thus, the present study 

was done to investigate the nutritional elements, biochemical compound profiling from the fruit 

extract of Myristica fragrans Houtt. so that it can be used for various therapeutic effects in 

pharmaceutical industries. Moisture content of jaiphal was 9.2± 2.6. Three branched chain amino 

acids contributed 51% of the total essential amino acids; phenylalanine, lysine and threonine 

contributed 15, 13 and 11% of the total essential amino acids, respectively. Arginine, glutamic 

acid and aspartate were the major non-essential amino acids. Seven free amino acids were found 

in jaiphal. The saturated, mono unsaturated and poly unsaturated fatty acids contents were 86.09, 

11.50 and 2.41%, respectively and was rich in myristic acid (C14:0). Five macro (98.28%), eight 

trace (1.34%) and seventeen ultra-trace (0.38%) elements were present in jaiphal. Among macro 

elements, phosphorous was the dominant one. Jaiphal was rich source of manganese, iron, 

aluminium, boron, silver etc. In FTIR study, the spectrums were found between 1016-3460 cm-1 

. This confirmed the presence of various functional groups like, primary amine with N-H bonding 

at 3459.86 cm-1 and stretching vibrations. Some peaks found at 400- 930 cm-1 could be benzene 

derivatives and is the fingerprint region. 

Keywords: Myristica fragrans (Houtt.), amino acids, myristic acid, fatty acids, elemental analysis, 

Fourier - transform infra red analysis. 
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Oxidative stress is currently suggested as the mechanism underlying several human diseases 

including cancer, diabetes, cardiovascular diseases and aging. Antioxidant therapy has been 

proved to be effectual in terminating the action of free radicals causing oxidative stress. Thus 

plants being environmental friendly clean factories rich in natural antioxidants and bioactive 

phytochemical constituents could be exploited for their important pharmacological activities to 

protect and improve the quality of life. The present study evaluated the in vitro radical and non-

radical scavenging potential and to find out the anti-bacterial activity of the 50% hydroethanolic 

extracts of leaf and bark of Albizia saman. The phytochemical analysis revealed the presence of a 

good concentration of flavonoids, phenols, saponins, terpenoids and cardiac glycosides in the 

extracts. Antioxidant potential of leaf and bark extracts were investigated for DPPH, superoxide, 

nitric oxide, hydroxyl radicals and hydrogen peroxide. Antibacterial activity with hydroethanolic 

leaf and bark extracts was done against S. aureus, B.subtilis and E.coli, P.aeruginosa organisms 

by well diffusion method. Based on the findings, it could be concluded that leaf and bark extracts 

of Albizia saman possess both radical scavenging potential and antibacterial activity and exhibited 

the medicinal property of the plant which would enhance the immunopotency of the system. Thus, 

the bioactive metabolites present in the extracts might serve to formulate newer drugs of natural 

origin and can act as a potential candidate to derive phytomedicines for the treatment of age-related 

or oxidative stress-related degenerative diseases and could be used for therapeutic applications. 

Moreover, the isolation of bioactive principle responsible for the antioxidant activity, and 

formulation of novel therapeutic agents can be further studied. 

Keywords: Flavonoids, DPPH, Immunopotency, Phytomedicine. 
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Ethanol is a product of high demand owing to its properties of being an effective alternate fuel and 

also because of the need for alcohol-based beverages. Starch based substrates can be used for the 

production of large quantities of ethanol when microorganisms are employed. Co-culture of 

Aspergillus oryzae (amylolytic) and Saccharomyces cerevisiae (fermenting) can convert starch 

into ethanol where glucose is the intermediate product. Prior to experimental tests, the co-culture 

system must be studied computationally and modelled. Therefore, COBRA Toolbox, an effective 

MATLAB-based tool was used for simulating and studying the interaction between A. oryzae and 

S. cerevisiae, considering the carbon metabolism pathways of both microorganisms. A 

mathematical model was also developed, to predict the dynamics of the co-culture of S.cerevisiae 

and A. oryzae; the model equations were solved using MATLAB ode45. The results of the 

simulation from the metabolic pathways predicted the relationship of the microorganisms to be 

‘commensalism’. Also, the mathematical models have confirmed the feasibility of conducting a 

co-culture of these microorganisms. The results of this study opens the possibility of the 

application of metabolic pathway based simulation studies for the production of industrially 

important bioproducts. 

Keywords: Ethanol, Metabolic interaction, Intermediates, Starch, Mathematical Modelling, 

Simulation. 
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Bacterial infection is the primal causes of morbidity and mortality all over the world. Use of excess 

and haphazard antibiotic radically increases the number of antibiotic resistant species. Planktonic 

bacteria already represent a therapeutic challenge, bacterial biofilms further strengthen this threat 

to human health. The effectiveness of anti-bacterial drug depends not only on its efficiency but 

also on its ability to reach the target sites. In this case, the use of biocompatible nanoparticle is the 

most promising approach. Here, biocompatible silver nanoparticle (AgNP) has been synthesized 

using intracellular protein molecules. UV-Vis spectroscopic and transmission electron 

microscopic analysis confirmed that particles were spherically shaped having diameter 2-6 nm. 

Then, we have synthesized a unique nanohybrid of protein assembled AgNP attaching gentamycin, 

an aminoglycoside antibiotic, for the synergistic anti-bacterial therapeutic application. The 

formation of nanohybrid was confirmed using UV-Vis spectroscopic technique where broadening 

and shifting of SPR peak as well as using DLS technique where increase of hydrodynamic diameter 

mutually confirmed the attachment of gentamycin with the capped protein of AgNP. The 

nanohybrid showed excellent anti-bacterial efficiency against different gram-positive, gram-

negative, and drug resistant bacterial strains. The nanohybrid exhibited larger zone of inhibition in 

solid agar revealing the highest inhibition activity compared to AgNP or gentamycin alone. Then, 

concentration dependent comparative growth inhibition assay was executed against the bacterial 

planktonic cells. The MIC values of the nanohybrid were found to be comparatively lower, 

indicating its extraordinary anti-bacterial efficiency against wide range of bacteria. Finally, its anti-

bacterial efficiency was further established against bacterial biofilms using crystal violet staining 

method through microscopic analysis. Both the AgNP and nanohybrid inhibited and disrupted 

biofilm. But, the efficiency of nanohybrid was much higher than that of AgNP. The developed 

nanohybrid is expected to find relevance in clinical anti-bacterial therapeutic model in the near 

future. 
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Serum is one of the important ingredients of In vitro cell culture media. It is an important source 

of nourishment of cells under culture conditions. Fetal Bovine Serum (FBS) is the most common 

type of serum utilize in cell culture media. The serum deprivation condition interferes with 

numerous molecular pathways. This is well established by means of a plethora of literature that 

nutrition governs the expression patterns of genes. The present study is an attempt to decipher the 

effects of serum deprivation on cell culture at different time durations. The study has been carried 

out on A549 cells for time durations 6 h, 12 h, 24 h and 48 h. The effects on cellular physiology 

due to serum deprivation had been detected by means of various toxicological endpoints. These 

endpoints were MTT assay, DCFDA based ROS generation, Cell cycle phases determination, MN 

assay and Western blotting. The cell lines have undergone complete media conditions were treated 

as control. The results of serum-deprived A549 and cells underwent complete media conditions at 

the same time intervals were compared. The output results indicate that cellular physiology got 

much interfered on the exposure of serum-deprived condition for the higher time duration. Thus, 

our results advocate the preparation of tailored nutritional strategies to prevent and manage 

diseases effectively. 

Keywords: Serum, nutritional genomics, ROS, Cellular physiology. 
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Owing to the significant contamination of the water resources, textile effluents have created an 

alarming situation for the modern world.  Azo dyes are one of the major toxic groups of synthetic 

dyes released through effluents from textile mills.  Most of these dyes exhibit carcinogenic and 

mutagenic activity which is capable of provoking allergic reactions. Ligninolytic fungi have been 

found to have immense potential to degrade a wide spectrum of dye pollutants in textile effluents. 

The present study investigated the efficacy of a novel ligninolytic fungus in decolorizing and 

mineralizing four synthetic azo dyes. Maximal decoloration was found in case of methyl orange 

(85.5%), then congo red (75%), trypane blue (70.4%) and eriochrome blackT (55.6%) in 48 h, 

indicating a possible biodegradation of the azo dyes. During the decolorization of methyl orange, 

laccase, lignin peroxidase (LiP) and DyP-type peroxidase activities were observed. Unlike DyP-

type peroxidase, the decolorization time was observed to be directly proportional to production of 

laccase and LiP. FT-IR and UV-Vis spectral analyses confirmed degradation of methyl orange. 

Phytotoxicity and microbial toxicity tests have shown that biodegradation products are less toxic 

in comparison to the primary dye.  In addition, the mineralization study showed aromatic amines 

reduction indicating a 20 percent mineralization of methyl orange. On the basis of data obtained 

from LC-MS, the degradation pathway of methyl orange has also been proposed. 

Keywords: Azo dyes, Biodegradation, Decolorization, Detoxification, Ligninolytic fungus, 

Mineralization. 
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Starch-based feedstocks are economically favourable for the production of ethanol. 

Saccharomyces cerevisiae is a glucose-sensitive yeast and produces ethanol under anaerobic 

conditions when the sugar (glucose) concentration is high. However, S. cerevisiae is incapable of 

consuming starch during starch-based ethanol production. Aspergillus oryzae is a mould that can 

undertake starch hydrolysis to produce simple sugars like glucose, the accumulation of which do 

not inhibit the starch hydrolyzing enzyme, thereby increasing glucose productivity. Therefore, 

when co-cultured with A. oryzae, S. cerevisiae can consume the product of starch hydrolysis 

namely, glucose, for further fermentation. To investigate the fitness for starch-based ethanol 

production, the microbial growth kinetics of two potential candidates for co-culture viz., 

Saccharomyces cerevisiae MTCC (172) and Aspergillus oryzae MTCC (8846) were evaluated by 

the batch fermentation process. To study the kinetics of biomass formation, substrate utilization 

and product formation, pure culture fermentation of S. cerevisiae and A. oryzae were performed 

with glucose and starch as substrates, maintaining anaerobic and aerobic conditions respectively. 

The results showed that S. cerevisiae MTCC (172) produced a maximum ethanol concentration of 

8.9 g/l in 12 h and A. oryzae produced 5.8 g/l glucose in 120 h. Co-culturing is a potential 

bioprocessing technology which allows microorganisms to interact with each other in their 

habitats, without a cross-interaction with the metabolizing substrates of each organism. The 

findings from this study open the possibility of employing the technique based on the koji-yeast 

combination for improved ethanol production from starch-based feedstocks and in turn enhance 

the development of the ethanol industry. 

Keywords: Batch fermentation, growth kinetics, ethanol, starch, glucose. 
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Finding effective strategies to treat or prevent the novel corona virus disease that started in 2019 

(COVID-19) has become a health priority at global level and potential therapeutics are being 

investigated in many clinical trials in this direction. Oxidative stress is reported to be triggered by 

a variety of viral infections viz.; viral hepatitis B, C, D viruses, HIV1, herpes viruses, respiratory 

viruses, RNA viruses etc. In general, the viral infections (e.g. corona virus) increase reactive 

oxygen species (ROS) production and decrease the level of antioxidants which further increases 

the oxidative stress in the body. ROS are constantly recognized as a threat for living beings 

specially for humans. A strict and balanced level of these is required for the proper working of 

cellular signaling, functioning and survival. Overproduction of ROS is the clinical feature of 

COVID-19 which leads to induction of oxidative stress causing acute lung injury. Extensive 

research work is ongoing around the world to find a solution as drug against COVID-19; however, 

doctors are prescribing supplements to the COVID patients, that are enriched with strong 

antioxidants like vitamin E and C, zinc, carotenoids, selenium, polyphenols, as precautionary and 

recovery measures to reduce the oxidative stress. This work presents antioxidants potential 

preventive and recovery strategy against COVID-19. 

Keywords: Oxidative stress; Corona virus; Virus; Antioxidants; ROS; Drug. 
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Spread of infectious diseases, throughout the course of history has made us realize how primitive 

we are regarding the concepts of Public diseases and One health. Bacteria, fungi, parasites, and 

viruses in particular pose a huge threat to global healthcare system. Crises like H1N1 Swine flu 

pandemic, West African Ebola outbreak, Zika virus epidemic and the very recent Corona virus 

outbreak are some of the examples. Throughout the course of medicine, scientists have tried to 

combat the deadly invaders and have achieved some of the remarkable breakthroughs. 

Development of vaccines, antiviral drugs and the antibiotic revolution have had promising results, 

but also some major drawbacks. The increased use of these agents over the period of time, served 

as selective pressures for the evolution of the pathogens inside the host’s system and to an extent 

host’s own immune response also contributed in it. The rapid evolution of pathogens turns most 

of these measures ineffective after a point of time. To overcome the problem there is a need to 

improvise the approach. Though there is great diversity in the modes of pathogenesis, most of the 

viruses share a common process in their life cycle i.e., interaction with the phospholipid membrane 

to invade the cells. This property can be exploited to develop membrane mimicking nanodecoys 

i.e., artificially synthesized host-pathogen interaction microsystems.  Instead of trying to kill or 

attenuate the pathogens, these microsystems when present in the body, are able to deceive the 

invader. As the nano formulations having the receptors for virus binding outnumber the target host 

cells, this causes the viruses to selectively infect the nano decoys instead of the target cells. This 

way the invader is trapped and detained. It’s a simple analogy, ‘the rat trap’ where we don’t try to 

kill the pathogen but fool it. In this paper, we review the use and efficacy of such membrane coated 

nanoparticles, membrane mimicking lipid bodies and even body’s own cells and its plausible 

application in combating the current pandemic. 

Keywords: Infectious diseases, Viruses, Nanodecoys, host-pathogen interaction. 
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Monoclonal Antibodies can exploit the difference between normal and malignant tissue of our 

body and their use for cancer therapy has achieved considerable success in recent years. There are 

many antibodies approved for the treating patients with hematological malignancies and solid 

tumors like rituximab in 1997 firstly approved antibody by Food and Drug Administration for 

treating non-Hodgkin’s lymphoma, Avastin (bevacizumab) for treatment of metastatic colorectal 

cancer have received FDA approval and sparkled tremendous research in the field of oncology. 

Different types of antibodies like monoclonal antibodies, next-generation antibody (antibody-drug 

conjugates), bispecific antibodies, Immunomodulatory antibodies used in cancer treatment can 

able to revolutionized cancer immunotherapy like Anti-CD137  used to regulate activation of 

immune cells like CD4⁺ T-cells , CD8⁺ T-cells, dendritic cells and natural killer cells. The anti-

immune checkpoints antibodies allowed the recovery of cancer patients with their immune 

response through inducing innate and long-lasting adaptive immunity which will further be 

responsible for durable clinical responses (vaccinal-effect of antibodies). The Fc dependent 

mechanism of action of monoclonal antibodies involves ADCC (antibody dependent cellular 

cytotoxicity) and ADCP (antibody dependent cellular phagocytosis) results in direct tumor lysis. 

The binding of monoclonal antibodies to the specific antigen present on tumor cell and 

nanoformulation of therapeutic agent by using specific ligands for a particular receptor increases 

intracellular drug delivery of the cytotoxic agent to tumor cells is an attractive solution towards 

the increasing challenges for therapeutic agents. This review will discuss the evolution and 

application of monoclonal antibodies in the treatment of different types of tumors and provide an 

overview of the antibody identification of tumor surface antigens and their mechanism of action. 
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Chronic Obstructive Pulmonary Disease (COPD) is a chronic inflammatory lung disease that cause 

obstructed airflow from the lungs. One of the major predisposing factors in the pathogenesis of 

COPD is Oxidative stress. Oxidative stress is occurred because of an imbalance between oxidants 

and anti-oxidants that leads to the formation of inflammatory molecules in COPD patients. This is 

because of various factors like cigarette smoking, dust, fumes, chemicals, occupational hazards 

(chemicals and pollutants), genetic, etc. Cigarette smoke releases some free radicals which leads 

to oxidative stress. These reactive oxygen species attack biological molecules like lipids, proteins 

and DNA which ultimately leads to cell or tissue damage and responsible for the cause of COPD.  

In present study, blood plasma were taken from COPD patients and non-COPD healthy persons 

(control) and kept in refrigerator for further use. The plasma were then process in ELISA reader 

for different inflammatory and oxidative stress markers. Nitric oxide, MDA (Malondialdehyde), 

SOD (Superoxide Dismutase), and Vitamin-C values were evaluated. It was observed that MDA, 

SOD and NO were deranged in COPD patient as compared to control objects. 

Further work is going on in our laboratory on the Genetic aspect of COPD using different single 

nucleotide polymorphism (SNPs) of MMP-2 and TIMP2 in COPD. 
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Zinc is an essential micronutrient for the growth and development of plats. Although a sufficient 

amount of natural zinc present in the soil as insoluble forms that cannot enter inside the plant 

system. Zinc solubilizing bacteria (ZSB) plays an essential role by transforming insoluble zinc to 

its soluble form. In India, maize is the third most essential crop growing in a broad range of 

environments, from extreme semiarid to sub-humid, including humid regions.  

A total of sixty-five bacterial strains was collected from rhizospheric soil from Malda, North and 

South Dinajpur District. Out of all isolates, Sh 15 was capable of solubilizing Zn from different 

Zn ores and various heavy metals such as phosphorous (P) and potassium (K). ZnSO4 is used as a 

commercial zinc source. In the absence of tryptophan, Sh15 produced indole acetic acid (IAA) and 

gave a positive response to oxidase test, siderophore production, and HCN.  It also showed 

phosphate-solubilizing capacity and displayed clear zones on NBRIP growth medium. Shoot 

length, root length, dry weight of both root and shoot were significantly higher in all treatments in 

comparison to control. In an in-vitro study, Sh15 strain raised Zn translocation toward grains that 

enhanced the production of maize. Zinc transmission index (ZTI) was measured with the help of 

atomic absorption spectroscopy (AAS). For carbohydrate estimation, Sh 15 (112 mg/g) treated 

plants showed the best results compared with control (79 mg/g). In protein estimation, a high 

amount of protein was estimated in Sh15 (282 mg/g) bacterized plants compared with control (186 

mg/g).   

Hence, Sh15 was identified as Pseudomonas aeruginosa, which expresses the highest potential 

throughout all the experiments. This study suggests that Sh15 could be a potential ZSB and plant 

growth promoting rhizobacteria (PGPR) candidate that help develop biofertilizer for further 

applications. 

Keywords: ZSB, Zn ores, Siderophore, ZTI, AAS. 
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Rice is one of the important cereal crops mainly cultivated in Asia and its productivity is severely 

affected by drought stress. In response to drought stress, several genes are reported to be up-

regulated or down-regulated in plants. Gene expression is negatively regulated by non-coding 

endogenous microRNAs post-transcriptionally either by mRNA degrading or translational 

silencing. In the past, single or multiple stress-responsive genes were over-expressed in order to 

generate drought-tolerant rice but very little success has been achieved. Recently, the development 

of transgenic plants by over-expressing transcription factors have received much attention because 

of their ability to regulate several genes. Abscisic Acid Insensitive 3 (ABI3) is a transcription 

factor, which is known to play a crucial role in mediating plant stress tolerance. Using the Ensembl 

plants database, we identified 83 putative OsABI3 genes in Oryza sativa Indica. Using in silico 

approach, five potential miRNAs i.e., ath-miR5021, csi-miR3948, osa-miRf11773-akr, osa-

miRf12029-akr and ptc-miRf10053-akr that target OsABI3 genes were identified. Further, the 

expression of the selected ABI3 genes were analyzed in rice seedlings exposed to 15% PEG, using 

the quantitative Real-Time PCR. In comparison to control, OsABI3 genes showed relatively 

enhanced expression when exposed to drought stress treatment. This indicates that OsABI3 genes 

may play important role in development and drought stress in rice seedlings. 
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Background: Fermented milk can be used to produce antimicrobial, anti-oxidative, antidiabetic 

and antihypertensive peptides etc. Lactic acid bacteria (LAB) with its proteolytic system hydrolyse 

milk protein during fermentation to produce several peptides, which include antimicrobial and 

antioxidative bioactive peptides. This study aimed to investigate the ability of indigenous LAB for 

the production of antimicrobial (AMPs) and antioxidative peptides in fermented milk that have 

application in the development of functional foods. 

Method: In this study, peptides have been produced from sheep milk by microbial fermentation 

by Lactobacillus rhamnosus (C25). The antimicrobial and antioxidative activity of all the fractions 

was determined by well assay method. The peptide sequences of the 10kDa, 5kDa and 3KDa 

fractions were determined by LC-MS/MS. Some convenient and efficient in silico tools were used 

to identify peptides. That peptides was used for the development of functional flavour milk. 

Result: Maximum antimicrobial activity was found  in  <10kDa  and  <5kDa  fraction  against B. 

cereus ATCC 13061 (24.33mm), followed by E. coli ATCC 2592 (20.66mm), E. faecalis ATCC 

27736 (19.66mm), S. aureus (18.66mm). And also showed, Antioxidant activity was determined 

using ABTS assay. However, the antioxidant activity was found maximum in <5kDa peptides 

fraction with TEAC. These peptides used as a potential ingredient in the development of functional 

foods. Hence, microencapsulation of peptides was done through two fluid nozzle air atomization 

method and incorporated into flavoured milk. A total of 946 peptide sequences were obtained by 

LC-MS/MS of which 43 bioactive peptides have maximum score of 0.80 to 0.90 by peptide ranker. 

All the 43 peptides were screened on the basis of their predictive value for toxicity (Toxin Pred), 

allergenicity (AllerTOP V.2.0), gastrointestinal stability (ExPASy PeptideCutter) and intestinal 

epithelial permeability. Out of 43 peptides, 37 were antimicrobial and antioxidative peptides. 

These isolated antimicrobial peptide having sequence VLGPVRGPFIIV, PPPPPPPLL, 

SFMAIPPKK, MWPKILL, IDQLENNKTLGFIL, GPFPIIV, PNIPLPGF, QEPVLGPVRGPFPII 

VAPFPEVFG, and SQFLPYPYYAKPVA etc. and GAVKASAGGHPSVQLHGY. 

Conclusion: From the  present  study,  we  may  conclude  that  the  sheep  milk  fermentation by 

proteolytic Lactobacillus releases antimicrobial and antioxidative peptides that was used in the 

development of fermented functional flavour milk. 
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Since the emergence of autoimmunity related disease, it is hefty to overcome the challenges 

associated with it. One such instance for this disease is Type 1 diabetes (T1DM). It is an organ 

specific autoimmune disease whose root cause is the autoimmune response against Pancreatic Beta 

cells. Cluster of specialized Beta specialized cells called islets are being regularly targeted by 

immune cells. The remediation available to tackle T1DM is insulin injections and transplantations 

with poor efficiency. In order to tame this problem, the approach with two major principles is the 

replacement of lost cells or training immune system to prohibit attacks on Beta pancreatic cells. 

Based on two approaches mentioned, the three major goal-oriented solution as Encapsulation, 

Regeneration Research and Immune therapy can be very effective remediation of T1DM. 

Encapsulation is a technique through which wrapping the insulin producing cells with a suitable 

and body adaptable membrane such as alginate or a set of fine weaved web of different molecules. 

The special property for these membranes is that their pores are just enough to allow exchange of 

nutrients and proteins but does not allows immune cells to perceive through it. Regeneration 

research guides us to take help of Stem cells to regenerate from the remaining portion of islets. 

Stem cells have two special characteristics of Multipotency and Differentiability. And through 

these properties we can regenerate Beta cells. The final Immune therapy can retrain the immune 

system to stop the attacking on islets. This can be achieved in two ways. The prime approach is 

that the immunity system can sustain the antigen presents on the cells of pancreas. Another method 

is what we call “Killing the Killers” by targeting immune cells that attacks on islets. These 

approaches can cause revolutionary results in a coherent manner for safe clinical application and 

treatment. 
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Cancer has shown to be the most fatal disease worldwide. It can originate at any part of the body 

of which Skin Cancer has come out to have fastest incidences rate of all the cancers prevailing 

around. There are numerous effective measures in the forms of drugs to treat such cancers, 

although some cell lines have evidenced contrary to chemotherapy. Majority of the patients after 

recovering from these classic therapies experiences long lasting physical, cognitive, and 

psychosocial struggles including treatment side effects. Vegetable and fruit extracts composition 

is inversely related with reduced cancer incidence and mortality rate as they include flavonoids 

that can inhibit the growth of cancer cells. Among various flavonoids quercetin possesses 

anticancer and anti-inflammatory properties. In vitro and in vivo studies has revealed that quercetin 

emphases a cytotoxic impact on skin cancer cells. Quercetin is considered as an excellent free 

radical scavenging antioxidant due to the natural compounds present. Quercetin has the potential 

to block the growth of several human cancer cell lines at different phases of the cell cycle as it has 

a pro apoptotic effect in tumor cells. Melanoma skin cancer develops from the neural crest cells 

which express tyrosinase that plays as a key enzyme in pigmentation pathway. Quercetin has the 

ability to metabolize tyrosinase as it promotes anti-cancer activity. This review not only highlights 

the anticancer effect of quercetin but also the therapeutic effect of quercetin in skin cancers based 

upon numerous preclinical and clinical studies. 

Keywords: Skin Cancer, Quercetin, Antioxidant, Anti-cancer activity, Tyrosinase. 
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Background: Present-day research explores the therapeutic alterations against conventional 

formulations experiencing a substantial rise. Phyto-therapeutics has gathered support over the 

scientific community in the wake of several immeasurable side effects associated with the erratic 

synthetic alternatives. Amongst others activated charcoal has been reported as one of the most 

efficient and potentially active compounds signifying countless properties for skin related 

problems, anti-aging, emollience, anticancer and provides a moisturizing effect. Charcoal, posing 

numerous properties for skin could be used as an alternative route of administration for those who 

cannot tolerate oral antibiotics. Thus, a detailed study exploring and elucidating such attributes of 

charcoal is necessary for developing a potential breakthrough bioactive compound for therapeutic 

application in the medical and scientific research areas.      

Objective: The primary aim of this research study is to illustrate and explore a detailed 

phytochemical evaluation of charcoal along with free-radical scavenging, antioxidant and 

antimicrobial analysis with skin pathogens.    

Methods: Sample preparation was carried out on crude ethanolic extract and aqueous fractions 

where they were analysed for the presence and absence of important secondary metabolites 

followed total phenolic content of the extract’s determination by Folin-Ciocalteau method and 

antioxidant activity by DPPH scavenging assay. The Pathogenic bacterial strains of Micrococcus 

leuteus, Bacillus licheniformis and fungal strains Rhizopus oryzae, Asprgillus niger, and 

Trichoderma were screened for the antibacterial and antifungal activity of the extracts. 

Results & Conclusion: The current study revealed that secondary metabolites were predominantly 

found in ethanolic crude extract. The ethanolic extracts revealed that charcoal has strong inhibition 

against many bacterial and fungal strains screening anti-inflammatory properties. The 

investigation is of particular significance to know the presence of these phytochemicals and its 

antimicrobial activity and antioxidant properties of samples for further utilization in 

pharmaceutical industry. 

Keywords: Antioxidant, ROS scavenging, antimicrobial, antifungal, anti-inflammatory, 

secondary metabolites. 
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Barley (Hordeum vulgare) is one of the important crop in India which is also grown worldwide. It 

belongs to Gramineae family. In India Hordeum vulgare is grown in various states like - Haryana, 

Punjab, Uttar Pradesh, Rajasthan and Bihar. It is also an important cereal crop and comes at fourth 

number after wheat, rice and maize. Barley production is affected by many biotic and abiotic 

stresses. Among all the abiotic factors, salt stress is one of the major stress. Under the salt stress, 

there is a much decrease in all the parameters like photosynthetic activity, morphological and 

physiological growth and yield of barley. There are many reports that melatonin is also effective 

under heavy metal stress, UV stress, drought stress, temperature stress, salinity stress and biotic 

stresses. So, this work was carried out to study the effects of different concentration of melatonin 

on different parameters like seed germination frequency, shoot length, length of roots, number of 

lateral root and amount of chlorophyll in barley under salt stress. After the study, it was observed 

that Melatonin pretreatment at 30μM increased the frequency of seed germination, shoot length, 

length of roots and number of lateral roots and amount of chlorophyll in barley under salt stress. 

On the basis of above study, it was proved that seed priming with melatonin decrease the effect of 

salt stress on growth of seedlings in Hordeum vulgare under the salt stress. In this study, melatonin 

was proved as a bio-stimulating factor for barley which improves morphological and physiological 

parameters of the barley helping it to cope with salt stress and improve the production of barley. 

Keywords: Hordeum vulgare, salt stress, melatonin, chlorophyll. 
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Cardiovascular diseases are the major cause of mortality throughout the world with around 17.9 

million deaths annually. In recent years, around 28.8% to 36.9% males and around 29.8% to 38.0% 

females are affected by Heart Diseases.  

The scientific advancement had provided alternative invasive and non-invasive methods for 

reducing disease progression. The advancement in tissue engineering had provided an impetus to 

the regulate and control lifestyle diseases and cardiovascular diseases aren’t any exception. Recent 

clinical studies have suggested use of stem cells as an alternative approach for regeneration of 

cardiac tissues.  Several studies also suggest use of Mesenchymal Stem Cells (MSC) to repair 

injured myocardium. The endogenetic role for MSC is conservation of stem cell niches due to their 

participate in organ homeostasis, healing, and aging. MSCs are rising as an especially promising 

curing agent for tissue regeneration. 

Scientific breakthrough reports performed on cell line and animal models using in-vitro and in-

vivo experiments have indicated the induction of cardiomyocytes and vascular endothelial cells 

which may foster regeneration of vascular tissue and improve the blood flow. However, the biggest 

challenge is the exploration of the route of delivery of the MSCs for various such lifestyle diseases.  

Recent studies suggest administration of the mixture of therapeutic drug and MSCs as an 

efficacious approach with prolonged impact. There is a need to explore the therapeutic efficacies 

of novel devices and techniques that can regulate the sustained released of stem cells to localized 

tissue for repair. 

Keywords: Mesenchymal Stem Cells (MCS), Cardiomyocytes, Inhibitors, Tissue engineering. 
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For particular illness or diseases, there are a variety of new solutions such as diagnostic and 

therapeutic solutions. There are many scientific applications that are applied in many sectors in 

biotechnology. In healthcare system, the human immune system consists of the array of cells, 

tissues and organs that control and carry out the activities and function in human body. Human 

immune system has the capacity to discriminate between self and non self. In transplantation, 

foreign invaders that can lead to illness are attacked by antibodies, but on the other hand these 

antibodies can also be ready to attack foreign tissues such as in renal transplant. In renal transplant, 

the presence of donor specific antibodies against human leucocyte antigen affects the transplant of 

the recipient because of antibody mediated rejection. For the detection of antigens, one should 

have performed the screening and work up of pre renal transplant patients for preformed anti-HLA 

antibodies using these techniques like AHG-CDC (anti human globulin-complement dependent 

cytotoxicity) cross match, LumXm (Luminex Cross match), HLA-Ab (HLA antibody screening), 

SAB(Single antigen bead assay). If these techniques comes positive then it hinders the transplant 

of the patient but on the other hand these test should be done prior to the transplant and the post-

transplant too to check, If there any rejection in the organ or not so accordingly we can change the 

donor or desensitize the patient. Detection of DSA should be must on time for examine the patient 

status in pre and post-transplant.  

 

Key Words: AHG-CDC, HLA antibody screening, Luminex cross match, SAB, donor specific 

antibody 
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Lung Cancer is one of the leading cause of morbidity with around 2.09 million cases globally and 

mortality of 1.76 million in 2018, as per World Health Organization data (2018). This is marked 

with an abnormal rate of cell division in lung tissue or in the airways. Often the causative agents 

are air borne carcinogens, with 80% morbidity associated with active and passive smoking. The 

medical procedure used to regulate the progression of disease is through the use of chemotherapy 

and radiation therapy that alleviate the disease progression. However, it is often marked with 

damaging the healthy tissues as well. Recent studies are focused towards exploring the potential 

of stem cells in alleviating disease without impacting healthy tissues.  Stem cells are unspecialized 

pluripotent cells which have the potential to develop into different type of cells in the body and 

also they possess self-renewal properties. In preclinical animal models, decreased tumor volumes 

and extended survival of stem cells through cytotoxic agents such as cisplatin and gemcitabine is 

observed. During the treatment of certain cancers through chemotherapy or radiation therapy, 

blood- forming stem cells are destroyed. To restore them, stem cell transplant procedures are 

used. It is identified that a population of undifferentiated stem cells in the lung is responsible for 

generating pre-malignant lung cancer lesions. Studies have shown that interlinkage of the stem 

cells in blood and in lungs through stem cell transplantation can be carried out with almost no 

immunomodulatory effects up till phase 2 of clinical trials demonstrating both safety and efficacy. 

Stem cell transplantation in lungs, is a new approach for treatment of lung cancer. Studies have 

paved the way to explore the potential of stem cells as a suitable alternative carrier for treating 

lung cancer.  
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Water quality is a serious concern in this century, considering the scarcity of water. Industries like 

electroplating, tanneries, batteries, dyes, etc. release their untreated effluent directly into the water 

bodies. Their effluent consists of heavy metals like arsenic, nickel, lead, mercury, cadmium, 

chromium, etc. Globally, these heavy metals are considered to be the most toxic pollutants. 

Industrial effluent containing these heavy metals has detrimental effects not only towards aquatic 

life but towards the human as well. It is the need of an hour to remediate these heavy metals from 

the waste water. From the last decade, research has been going on for the biological treatment of 

waste water. Microalgae are the species that show excellent removal ability of heavy metals from 

the waste water. These species generate a large amount of biomass and remediate heavy metals 

through biosorption and bioaccumulation mechanism. Biosorption is more advantageous over 

bioaccumulation. This process is simple but it is cost prohibitive because of the maintenance of 

culture conditions. Presently, research has been carried out to make this process more economical 

and efficient by developing a hybrid system. Integrated systems are the processes where two or 

more processes are combined such as the removal of heavy metal is combined with the production 

of innovative bio-economic products such as biofuel, organic fertilizers, biopolymers, etc. 

However, commercialization and scaling up of this process is still an issue. To overcome this, 

recent developments like microbial consortia, immobilization and non-living biomass are 

discussed to improve the efficacy of the remediation process. The main objective of this review is 

to provide an update on the recent literature for the abatement of heavy metal using microalgae, 

strategies to make this process more sustainable, efficient and commercial.  

 

Key Words: Heavy Metal Removal, Microalgal Bioremediation, Biosorption, Bioaccumulation 
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There has been an influx of instances stating the significance of human microbiota in maintaining 

homeostasis as well as its association with various diseases like cancer. With the majority of 

microbiota inhabiting the gut, they constitute a complex symbiotic relationship conferring benefits 

to the host body in many ways such as through metabolites aiding metabolism, nutrition, along 

with building immunity. Perturbations in the host regulatory pathways which are responsible for 

guarding homeostasis particularly leads to disease development. According to reports up to one-

fifth of all cancer cases are linked with microbial infection. Microbes have been employed in 

cancer immunotherapies for stimulating the Immune system through microbial epitope based 

vaccines. This is aided by the use of advantageous high speed in-silico screening for potent vaccine 

candidates. Immunoinformatic approach at the intersection of immunology and bioinformatics 

holds great potential for revolutionising cancer therapeutics. The intention of our study is to 

investigate the cancer-associated commensal and pathogenic microbes in immunomodulation, by 

finding the similarity of their antigenic epitopes with tumor as well as normal cell epitopes. 

Further, performing in-silico site-directed mutagenesis studies giving insight into the possibilities 

of autoimmunity and other chronic ailments. All this still being in the nascent stage, the future of 

microbe mediated cancer therapeutics lies in being able to find microbial epitopes that specifically 

target cancerous cells, can be used to produce immunogenic response, and being tolerated in the 

host system. 
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As the number and concentration of toxic pollutants in the environment are elevating, 

it necessitates the call for fast and cost-effective analytical techniques to be used for the 

development of a monitoring device. Sensors obtrudes as devices, that can be a suitable alternative 

to analytical techniques. They respond to interaction between molecules which produces various 

types of output signals and produce some output signal responses, that assist detection of the 

pollutants. Though in its infancy, the field of designing and fabricating various physical, chemical 

and biological sensors are in surges due to their accuracy, limit of detection and on-site detection. 

The biological sensors or biosensor utilizes biological molecule for the recognition of a target 

moiety or for detection of the specific event. Various types of biosensors have been reported for 

detection of different compounds and moieties based on bio-recognition elements and transducing 

methods.  Design and fabrication of biosensors requires suitable choice of bio-recognizing 

molecule, its immobilization on transducing surface, the nature of analytes and their interaction 

with bio recognizing element and the output signals. The bio-recognizing elements includes 

enzymes, nucleic acid and live bacteria. The output can be received as electrochemical, chemical, 

mass sensitive or thermal signals that is representative of nature and quantity of analytes to be 

detected.  Recent studies have explored the role of biosensors in detection of various 

environmental pollutants including (not limited to) heavy metal pollutants (Cadmium, Nickle, 

Zinc), pesticides (parathion), herbicides (paraquat) in effluents, soil and water bodies. Recent 

studies are underway to explore the design and fabrication of biosensors for other such toxic 

environmental pollutant.  An early detection and with high accuracy will be useful in regulating 

the discharge and use of such pollutant, and will paved the way for sustainable future.  
 

Key Words: Biosensor, Environmental pollutants, Signal, Bio-Recognition 
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Islet amyloid polly protein (IAPP), a 37 amino acid peptide has been associated with type 2 

diabetes progression. The miss folded IAPP decrease the mass of beta cell in type2 diabetes 

mellitus. Amyloid proteins have huge involvement in functional biological process like microbial 

biofilm formation, melanin polymerization, dental enamel etc. Now a days biosurfactant emerges 

with its wide range of medicinal purpose hence consider as a therapeutic agent. As surfactants 

have some medicinal properties such as antibacterial, antifungal, antibiofilm which makes the 

surfactant quite reasonable for targeting fibril formation in Islet amyloid polly protein. 

Biosurfactants from isolated microbes were extracted and partially characterized. About 6.5g/lit 

biosurfactants were isolated from the microbes which were induced by olive oil. Molecular 

interaction between IAPP and surfactants are studied through Insilco approach. To understand 

molecular interaction between ligands and protein, docking studies has carried out with the help 

of Autodock vina 1_1_2.  Ligand and protein preparation as well as optimization carried out with 

the help of UCSF Chimera tool. Close interaction between ligand and protein (within 3.50A) 

established through Discovery studio 2020. To study the stability of docked complex, simulation 

has carried out by GROMACS. 20-ns molecular dynamics was performed for amyloid fibril of 

IAPP with desired surfactants. RMSD, RMSF, Rg trajectories further analyzed to validate the 

complex. These validations may provide an insight role of biosurfactant in the sector of drug design 

against amyloid protein.  

 

Key Words: Biosurfactants, IAPP, Biofilm, Autodock vina 1_1_2, UCSF chimera, GROMACS, 

Discovery studio.  
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The internal microbiome consists of bacteria, viruses, archaea and fungi in millions and trillions 

present within our bodies, forming colonies in various parts. These microorganisms derive their 

nutrition from the food that the host consumes and in turn that influences particular gene functions 

within the microbes. Numerous factors influence the internal microbiome of an organism such as 

their nutrition and diet, their geographical location and one factor where evidence has been 

observed but still needs further research is the genetic profile of the individual.  
It has been demonstrated that the microbiome affects the tumor microenvironment by either 

directly modulating the host’s immune system or by producing certain compounds in response to 

tumor development.  

These compounds act on a particular class of receptors involved in Cancer and the identification 

and study of these compounds have the potential in cancer treatment.  

This study focuses on exploring the dynamic network formed on the basis of function between the 

immune system of the host and the microbiome. This exploration is conducted on the basis of the 

geographical location and on the basis of nutrition to study their variance. 
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Nutraceutical is a part of food which provides health benefits or medical benefits, prevention 

from various chronic diseases. Nutraceutical are formed from the active compounds of plant 

origin or animal origin, have all benefits of natural foods. On the contrary Pharmaceutical 

supplements are made up of high concentration of a single group or small group of vitamins 

and minerals.   

Nanodelivery of Nutraceuticals will help in targeting the bioactive compounds of natural origin 

like Flavonoids, Sterols, Beta-carotenes into the target cell, and reduces the risk of diseases, 

therefore, increasing the lifespan.  

Manufacturers are keen on putting more nutrients into the processed food items, to make it more 

nutritionally rich, thereby direct delivery of Nutraceuticals can ease this problem. It is predicted 

to have a global market of Nutraceutical of $263 billion by the year of 2021.   

Nutraceuticals manufacturing is a multiple step process where, botanical source is a key source 

from where the extracts are taken out and used for the nutraceutical formulations. With this, other 

conditions, are also needed to be monitored like safety and toxicity, herb-drug interaction, 

pharmacovigilance, risk assessment, IPR and final product, World market.  

Chemo-profiling and metabolite analysis is very crucial step in the Nutraceutical formulations 

which includes series of processes like Quantification of bio-actives, Metabolite fingerprinting, 

Adulteration and Stability of the study performed to analyse the various sequential processes. 

Thereby, Nanodelivery approaches should be approachable, highly effective, targeting should be 

specific, which will lead to a healthy society, by eliminating the risk of chronic lethal diseases, 

and significantly will increase the life span percentage among individuals.  
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Lipid peroxidation which is oxidative degradation of polyunsaturated fatty acids due to excessive 

free radical generation is found to be associated with number of pathological conditions. 

Malondialdehyde (MDA) is considered as an important indicator or biological marker for lipid 

peroxidation. Antioxidants present in herbal extracts could be a promising therapeutic approach to 

treat or slow progression of diseases linked to oxidative stress. In our study renal epithelial cells 

(Vero cells) were exposed to Calcium oxalate monohydrate crystals (COM) and hydrogen 

peroxide (H2O2) to induce cellular injury and lipid peroxidation. Further, extracts of seeds of 

Macrotyloma uniflorum and leaves of Bryophyllum pinnatum were evaluated for their effect on 

malondialdehyde content. MDA assay revealed that treatment with EC 50 and EC 90 of 

Bryophyllum pinnatum extract along with crystals reduced the MDA content from 0.289 to 0.209 

and 0.211 nmol/mg protein respectively when compared with COM crystal injured group. 

Exposure of cells to H2O2 resulted in increased MDA content upto 0.275 which was reduced to 

0.198 and 0.203 nmol/mg protein upon treatment with EC 50 and EC 90 of Bryophyllum pinnatum 

extract along with H2O2. Treatment with Macrotyloma uniflorum extract along with COM crystals 

also reduced the MDA content from 0.306 to 0.217 and 0.209 nmol/mg protein in EC 50 and EC 

90 treated groups respectively.  While a drop in MDA from 0.292 (H2O2) to 0.203 (H2O2+EC 50) 

and 0.205 (H2O2+EC 90) nmol/mg protein. Study concludes that both extracts were capable of 

reducing MDA concentration thus lipid peroxidation in cultured renal cells. 

Key Words: Lipid peroxidation; Malondialdehyde; Cellular injury; Oxidative stress  
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Biological remediation of hydrocarbon polluted soil envelops total mineralization of natural toxins 

to basic natural blends, carbon dioxide, water and other inorganic combinations by the activity of 

biological mediators, as per their metabolic limits. Essentially two cycles are engaged with 

biodegradation of hydrocarbons, Bioaugmentation, by which existing microbial populace is 

enhanced with possible microbial specialists for bioremediation and Biostimulation, by which the 

biodegradation specialists are invigorated by the expansion of supplements or development 

restricting co-substrates. The vulnerability of hydrocarbons to be degraded by microorganisms 

(straight alkanes > spread alkanes > little sweet-smelling mixes > cyclic alkanes > polycyclic sweet-

smelling hydrocarbons) is one of the restricting element for biodegradation. Phenol is an artificially 

and normally delivered sweet-smelling compound. Pseudomonas putida, Rhodococcus 

erythropolis, Bacillus subtilis, Bacillus brevis, Serratia marcescens, Arthrobacter citreus and 

Alcaligenes faecalis debases phenol through oxygenation of phenol by phenol hydroxylase catalysts 

to shape catechol, trailed by ring cleavage adjoining or in the middle of the two hydroxyl gatherings 

of catechol. Soil parasites and bacterial consortia have been accounted with biodegradation 

proficiency of 8% to 85%. Filamentous organisms are proficient mediators of biodegradation owing 

to their forceful development design, broad hyphae arrangement, additional prominent biomass 

creation and presence of potential hydrolytic catalysts. The parasitic oxidation of hydrocarbon 

utilizes monooxygenase catalyst that prompts development of trans-diol. The outcomes exhibited 

development capacity of Rhizopus sp. on hydrocarbon tainted soil; ~88% of hydrocarbon impurities 

in the dirt were degraded by Rhizopus sp., permitting abundant development of Vigna radiata. 

Enhanced microbial consortia sequestered from waste sludge completely transformed phenol after 

22 hours of incubation. Detailed findings will be presented. 

 

Key Words: Bioremediation, Phenol, Rhizopus sp., Vigna radiata, Rhodococcus erythropolis  
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Investigation of the vitamins as an electron transfer mediator could significantly assist in merging 

the area of tissue engineering and electronics required for the implantable therapeutic devices. The 

present study report that the molecules of folic acid released by Providencia rettgeri via 

fermentation route under the anoxic condition of the microbial fuel cell (MFC) exhibit 

characteristic electrochemical and optical properties, as indicated by absorption spectroscopy, 

photoluminescence (PL), and cyclic voltammetry studies. The absorption spectroscopy has 

depicted an absorption peak at 263 nm with a small bulge around 293 nm on day two of bacterial 

culture, whereas an additional peak was observed at 365 nm on the twentieth day. Furthermore, the 

PL spectra has indicated that the maximum emission occurred at various wavelengths 420, 425, 

440, and 445 nm when excited by 310, 325, 350, and 365 nm. The change of emission spectra with 

varying excitation wavelength might be indicating the presence of tunable optical bands in the folic 

acid molecules co-related with the redox activity of the molecules. The results of cyclic 

voltammetry studies revealed that the oxidation and reduction occurred at 0.25V and 0.12V, 

respectively, indicating the electrochemical behavior of the folic acid. This could be inferred that 

the released folic acid molecules in a MFC might undergo inter as well as intra molecular electron 

transfer forming different intermediate states while transferring electrons to the electrode surface. 

Synchronization of electrochemical and optical properties of folic acid molecules could be 

potentially promising for the designing of electroactive scaffold and biocompatible conductive 

surface for the applications of self-powered bioimplants. 
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Unhygienic public washrooms are potential reservoirs of urinary tract infection (UTI)-causing 

pathogens, especially in the third world countries where the population density is very high and 

most people are either not vigilant or aware of proper hygienic practices. Recently, there has been 

a surge of non-medical grade toilet seat sanitizers available commercially in the market that put 

up a high claim to protect the users against UTIs. This work, novel and unique in its essence, was 

done to ascertain the susceptibility of the common uropathogens isolated from public washrooms 

to toilet seat sanitizers, and to determine their antibiogram to check for their antibiotic resistance. 

Toilet seat washes from ladies’ public washrooms of a major railway terminal station, a tertiary 

care hospital and a shopping mall spread across the city of Kolkata, West Bengal, were collected 

before and after spraying different commercially-available sanitizers. Each wash sample was then 

cultured aseptically on nutrient agar for total heterotrophic count (THC), followed by cultivation 

on selective media to confirm the presence of the common uropathogens by standard 

microbiological and biochemical procedures, and analyses of their antibiogram against some 

common and some lesser-used antibiotics. There was a significant reduction in THC on applying 

the toilet seat sanitizers, from which the relative efficacies of the sprays tested was calculated and 

compared. Several notorious uropathogens of significant public health concern were isolated from 

the toilet seat washes, among which E. coli showed multi-drug resistance against three common 

antibiotics, making this study clinically significant as it shows the prevalence of antibiotic 

resistance in natural uropathogens, besides warning one and all about which antibiotic/s to be 

strictly avoided in treating UTIs that may occur despite using sanitizers as preventive measures.  

 

Key Words: Antibiogram, Toilet Seat Sanitizers, Uropathogens, Urinary Tract Infections 
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Introduction: Breast cancer is one of the most common diseases in women all over the world. But 

most of the drugs used against breast cancer in the past were not shows significant results because 

of drug resistance, changing the composition of the tumor microenvironment. So we are trying to 

develop a combinatorial therapy which targets tumor as well as the immune system. We use natural 

compounds because they are multi-targeting so that they can overcome the problem of drug 

resistance easily. 

Method: GSE144405 gene expression data was used for getting differential genes followed by hub 

genes. Hub genes filtered further by gene enrichment analysis for selection of those genes which 

are involved in the immune system-related process. NPcare database was explored for natural 

compounds which target above-selected genes. Then a combination of the best four compounds 

was selected, which cover the maximum number of targets. 

Results: Ten hub genes were selected from both upregulated and downregulated genes. We find 

four genes which involved in both immune system-related process as well as tumor progression. 

Crocin, Trabectedin, Rapamycins, raloxifene were selected as a combination of natural 

compounds. 

Conclusion: this combination of four compounds is needed to be further tested in vitro and in 

vivo. 
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Nanoparticles (NPs) adsorb proteins from their surroundings forming a protein coat known as 

protein corona (PC). Protein corona determines NPs fate, distribution, and effects. Here, we for 

the first time report the composition and characteristics of temporally evolved (2 h–36 h) gold NPs 

(AuNPs) protein coronas formed with Brassica juncea leaf and leaf nuclear protein isolates. 

Protein coronas were characterized by dynamic light scattering, zeta potential measurements, SDS 

PAGE (Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis), spectrophotometry, FTIR 

(Fourier-transform infrared spectroscopy) and shotgun proteomics. Analysis of gels and 

spectrophotometric data revealed the occurrence of two temporal regimes (Regime I from 2 to 8 h 

& regime II from 16 to 36 h). Intriguingly, AuNPs with protein adsorbed to surface had 29.8% 

higher zeta potential than uncoated AuNPs after 36 h of interactions. Increase in hydrodynamic 

radii, zeta potential and adsorbed protein concentrations of AuNPs was coherent hinting towards 

the involvement of proteins in better colloidal stability to AuNPs. Shotgun proteomics identified 

97 proteins from regime I (soft corona) and 181 proteins from regime II (hard corona) of total leaf 

protein PC. On the other hand, 282 and 308 proteins were identified from leaf nuclear soft and 

hard corona respectively, indicating better binding of nuclear proteins. High-affinity corona 

proteins (fold change ≥5) were lysine (K) rich and mostly contained at least two cysteines 

advocating their role in promoting the adsorption. Notably, 27% of regime II corona proteins of 

leaf protein isolates were from energy-yielding pathways. Further, FTIR analysis showed that 

AuNPs altered the secondary structure of RuBisCO making it more stable. Thus, data shows the 

potential ability of AuNPs to affect the yield in Brassica juncea by stabilizing RuBisCO. This may 

be one of the mechanisms to contribute to yield enhancement in plants. Photosynthetic parameters 

of field grown plants are being measured to confirm the findings.  
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Phytonanotechnology is a rapidly emerging field. Nano-based products including sensors, 

herbicides, fertilizers, and pesticides provide important lead in plant nanotechnology, however the 

implications of Phyto-Nano integration remain to be sufficiently understood. Notably, protein 

corona (PC) formed on the surface of nanoparticles (NPs) determines their effects and fate. Study 

of the protein corona is of importance to predict the outcome of Phyto-Nano interaction and the 

optimal usage of NPs in agriculture. Green synthesized NPs are considered safer option; however, 

their commercial application is still complicated. Therefore, here, we have compared both 

chemically (Chem-AuNPs) and green synthesized AuNPs PC formed with Brassica juncea total 

leaf protein fraction. AuNPs were equilibrated by monitoring differential centrifugation 

sedimentation (DCS) and local surface plasma resonance (LSPR). As expected, PCs evolved from 

dynamic (Soft) to stable (Hard) entity within 36 h of interaction irrespective of the NP synthesis 

method. Green and Chem-AuNPs soft PCs showed qualitative variations, while hard coronas 

differed quantitively further validated by principal component analysis (PCA) analysis of the 

shotgun MS data. Corona enzymes carbonic anhydrase, fructose bis phosphate aldolase and malate 

dehydrogenase were active during spectrophotometric assays. Importantly, Green AuNPs showed 

better stability than the chemical counterparts post their interaction with the proteins. Majority of 

PC proteins were from vital biochemical pathways like photosynthesis, carbon fixation, and 

photorespiration; therefore, the data may be useful for monitoring of NP assisted enhancement of 

yield. This work provided early insights of plant nano-bio interface and can serve as the basis of 

future studies in this direction. 
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Objective: We sought to determine the anti-cancer activity of C- type natriuretic peptide (CNP) on 

human non-small cell lung cancer (A549): in vitro. Cisplatin (CP), was used as a positive known 

drug.  

Methods: The A549 cells were cultured in 96 well plate and MTT assay was carried out to find 

out the cytotoxic activity of CNP. The quantitative polymerase chain reaction (qPCR) and Western 

blotting analysis were performed for proliferative marker (PCNA) and pro-inflammatory marker 

(IL-1β, TNF- α, COX-2, NF-κB, and MMP-2/9) genes and protein expression analysis. Further, 

the cell migration and invasion assays were performed.  

Result: The IC50 dose was fixed at 10µM and 4µM concentration for CNP and CP, respectively. A 

significant reduction in proliferative marker (PCNA, p<0.01) and pro inflammatory marker (IL-

1β, TNF- α, COX-2, NF-κB, MMP-2/9, p<0.01) genes expression were noticed in CNP alone 

treated cells. A reduction in cancer cell migration and invasion were noticed in CNP alone treated 

cells, respectively. Interestingly, CNP and CP combination treatment exhibited a maximum 

cytotoxicity and a significant down regulation of proliferative and pro-inflammatory marker genes 

expression. Moreover, significant reduction in cancer cells migration and invasion activity were 

noticed in CNP and CP combination treatment as compared with untreated cells.   

Conclusion: The results of the present study clearly demonstrate that CNP has anticancer activity; 

further, CNP and CP combination treatment has potent suppressive anti-proliferative action on this 

A549 cells, probably through the synergetic and modulating actions on pro-inflammatory markers. 

Hence, our results suggest that combination of CNP and CP treatment has a therapeutic potential 

in the treatment of human small cell lung cancer. 

Key Words: C-type natriuretic peptide (CNP), anti-cancer, cisplatin (CP), proliferation, 

inflammation and migration/invasion.   
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Manganese (Mn) is an important trace element but its excess causes clinically detectable neuro 

disorders defined as manganism with symptoms resembling idiopathic Parkinson’s Disease (PD). 

The present study attempted to investigate the neuronal damage in basal ganglia regions of brain 

in adult rats exposed sub-acutely (6-weeks) to manganese (7.5- 15- 30 mg/kg/ day of aq. solution 

of MnCl2.4H20; intraperitoneally). Brain tissues were processed for light and electron microscopy 

after sacrifice. Analysis of ultrathin sections revealed dose-dependent alterations in basal ganglia 

regions such as globus pallidus (GP), substantia nigra (SN) and striatum (STR). Light microscopic 

studies showed vacuolar changes, neuronal degeneration with karyorrhectic nuclei as well as 

changes in the shapes of myeline sheaths with its degeneration in neuropil areas along with gliosis. 

Electron microscopy revealed astrocytes to be the primary site of Mn toxicity with occurrence of 

prominent gliosis as evident by dose- dependent reactive astrocytes, neuronal loss, membrane 

degeneration and structural damages in mitochondria and axons. Nuclei of astrocytes in GP and 

SN frequently showed indentations whereas astrocyte nuclei in striatum contained membranous 

inclusions and vacuoles. Mitochondria in astrocytes and neurons were observed to be circular with 

disrupted cristae and dissolution of matrix with maximum damage occurring in the striatum at 

higher doses. Increased number of large secondary lysosomes indicative of active phagocytosis 

were also identified in the vicinity of astrocytes and microglia surrounding degenerative neurons 

in STR suggesting that Mn is more toxic to STR. The present electron microscopic data have 

provided evidence that repeated exposure of Mn induces dose dependent reactive gliosis in basal 

ganglia with striatum exhibiting more severity of neuronal damage when compared to GP and SN 

which further adds to our understanding of Mn neurotoxicity. 

Key Words: Basal ganglia, rat, brain, manganese, electron microscopy  
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Gestational diabetes mellitus (GDM) is a metabolic disorder characterized by altered carbohydrate 

and insulin metabolism. Lack of complete mechanisms involved in its pathophysiology makes its 

early diagnosis and treatment a difficult task. Recently, micro-RNAs are associated with many 

diseases including GDM. Its high stability in biological fluids and the ability to modulate genes at 

large scale makes it potent bio-markers. Here, we analyzed the transcriptomic datasets (GSE98043 

and GSE19649) for vivid insight of the role of miRNAs-mRNA interplay in GDM. We processed 

and analyzed the microarray datasets to find differentially expressed miRNAs. Then we used a 

consensus approach to find the predicted as well as validated GDM related target genes. We then 

constructed the miRNA-mRNA gene regulatory module to have a better understanding of its 

regulation. These target genes were further enriched for their functions and pathways. We 

identified a total of 128 DEmiRNAs, of which the top 20 were selected for downstream processing, 

and 49 validated GDM related target genes among predicted ones that are known to play regulatory 

role behind GDM. The micro-RNAs were linked to carbohydrate metabolism, insulin signaling, 

and cell proliferation and apoptosis. We then focused on miRNAs which were regulating most of 

the genes related to GDM, this lead to the identification of four potential GDM miRNAs 

biomarkers, miR-3065-3p, miR-4650-3p, miR-29b-2-5p and miR-3915 that were significantly 

altered in GDM. The pathways enrichment analysis shows that they are involved in insulin 

signaling and pathways related to cancer. Our findings revealed the unique and most regulatory 

miRNAs, miRNA-mRNA interactions, and pathways related to them. Hence, these novel miRNAs 

and genes could be used for future molecular studies and can be implemented in early diagnosis 

and treatment of GDM. 
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As the demand of lubricant is increasing every year, it is very much concluded that lubricants plays 

an important role specifically in automobile industry. Therefore, need of this modern world 

becomes to find an alternate lubricant source in place of petroleum based source or edible plant 

based lubricants. The present study was conducted in which different lubricants were collected 

which are used in different automobile industry along with vegetable oils commercially available 

in market. These samples were underwent tribological tests with the help of various analytical 

instruments. Parameters that were characterized for fossil based lubricants in comparison to plant 

based Oil were flash point (195 to 246°C vs 186 to 325 °C), viscosity at 40 °C (28.8 to 461 Pa-s 

vs 24.8 to 220.6 Pa-s), viscosity at 100 °C (4.1 to 31.2 vs 5.5 to 19.72 Pa-s), viscosity index (90 to 

216 vs 169 to 246 Pa-s), pour point (-6 to -54 vs -5 to -27 °C), and coefficient of friction (0.117 vs 

0.045 to 0.101). Apart from this FTIR spectrum of samples were also investigated and compared 

with various plant based oils. In conclusion, alternative lubricant obtained from renewable 

resource can be used than fossil based oils with addition of compounds that will increase its high 

controlled viscosity at low temperatures and preventing hydrolytic cleavage of ester bonds. To be 

more specific we need to focus on the non-edible plant based lubricants which are readily available 

in nature. This study specifies the limitation of lubricants in various mechanical industries that will 

lead to a better environment with cost effectiveness which in turn reduces health and environmental 

issues caused by fossil based oils.   
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 Carcinogenesis is the outcome of both genetic and epigenetic alterations. Epigenetic alterations 

have increasingly been recognized as effective diagnostic and prognostic indicators. Aberrations 

in the epigenetic landscape trigger transcriptional changes in signaling pathways, cellular 

regulators and crucial tumour suppressor genes (TSGs) that contribute to carcinogenesis. The 

robust and reversible nature of epigenetic processes make it a viable therapeutic target. 

Phytochemicals, with their ability to modulate the epigenetic processes and induce anti-

carcinogenic effect offer a promising therapeutic approach. Earlier studies in our laboratory have 

described the anti-cancer effect of the phytochemical, genistein on cervical cancer cells, HeLa. 

This study was aimed to examine the effect of genistein on various molecular targets in HeLa cells 

to understand its mechanism of action. qPCR was used to analyze the expression of molecular 

targets in HeLa cells treated with 50 μM genistein over 48 h. The expression of several genes 

involved in cell cycle regulation, migration, inflammation, PI3K and MAPK pathway were 

modulated including CCNB1, TWIST1, MMP14, TERT, AKT1, PTPRR, FOS and IL1A. 

Genistein also modulated the expression of DNA methyltransferases (DNMTs), histone 

deacetylases (HDACs), histone methyltransferases (HMTs) and histone phosphorylases. Further, 

genistein decreased the biochemical activity of DNMTs, HDACs as well as HMTs and reduced 

global DNA methylation levels. To correlate the transcriptional status of the selected TSGs with 

epigenetic changes the promoter 5’CpG methylation levels of these TSGs were evaluated by 

quantitative methylation array following methylation specific restriction digestion of DNA. 

Promoter methylation of several TSGs including FHIT, RUNX3, CDH1, PTEN and SOC51 was 

lowered with corresponding transcriptional increase, highlighting the changes to the larger 

epigenetic landscape. This study presents a comprehensive mechanism of action of genistein 

showcasing effective epigenetic modulation and widespread transcriptional changes resulting in 

restoration of tumour suppressor gene expression. This study corroborates the development of 

genistein as a candidate for anti-cancer therapy. 
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Uterine Leiomyomas (ULM) and Uterine leiomyosarcomas (ULMS) pathogenicity, a rare 

gynecologic lesion contributes approximately 25% of uterine cancer mortality. Different 

bioinformatics resources at genomic level have increased opportunities to find out potent 

biomarkers in both ULM and ULMS. The present study is based upon analyzing microarray data 

(GSEID: GSE64763) retrieved from Gene Expression Omnibus database. We strongly adapted a 

workflow of an in silico gene expression analysis. Comparing with normal myometrium samples, 

Principal Component Analysis (PCA) and heat map were constructed to obtain differential 

expressed genes (DEGs) for both ULM and ULMS. Common DEGs were obtained using Venny 

software (v 2.1.0). A total of 50 significant DEGs for ULM while 321 DEGs for ULMS have been 

identified with their official gene symbol. Then after comparison study related to DEGs were 

performed that revealed 14 common DEGs with 8 overexpressed and 6 under expressed DEGs. 

Moreover, protein function interaction study through network construction was also performed in 

which only 10 DEGs having combined score > 0.4 were included in interaction network. Also, 

only 3 known disease genes were identified after comparing DEGs list with annotated gene list of 

OMIM and Gene Card. Significant enriched pathways and ontological study for DEGs were also 

performed which included 8 enriched pathways for both ULM and ULMS. RAD51B, ESR1 and 

PDGFRA genes were found to be common reported biomarkers through participating into several 

pathways and also associated with ECM receptor interactions and Focal adhesion like pathways 

which was revealed through our studies. Additionally, SHOX2, TNN and COL11A1 might serve 

as the novel biomarkers related both with ULM and ULMS disease were also found to be 

associated with ECM receptor interactions and Focal adhesion like pathways as revealed through 

our findings. 
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Due to the unique characteristics of self-renewal, differentiation, tumour initiation and 

progression, BCSCs (CD44+/highCD24-/lowCD326+) is regarded as “seed of the tumour” and 

considered to be responsible for the reoccurrence of cancer. Cancer stem cells are quiescent and 

are located in their specific microenvironment which includes various cells and complex network 

of extracellular matrix. Glutamine (gln) a non-essential amino acids and major source of carbon 

and nitrogen for proliferating cells and gln metabolism has emerged as an important therapeutic 

target in last decade. BCSCs showed high dependency on extracellular supply of gln, which varies 

among different breast cancer subtypes. MDA-MB-231 which is a basal subtype [ER-/PR-/HER2-

] showed high dependency on external supply of glutamine whereas MCF-7 a luminal subtype 

[(ER+/PR+/HER2-] was more sensitive towards intracellular gln-deprivation induced by 

glutaminase inhibitor. We have also shown the degradation of β-catenin which was mediated by 

gln deprivation induced redox imbalance. Further, gln is also a precursor for the synthesis of 

Hyaluronic acid (HA), which is an important component of ECM. HA functions majorly through 

CD44 overexpression of CSCs. In this context, we have observed that the molecular weight of HA 

plays an important role in cancer cell behaviour. The high molecular weight of HA decreased the 

metastatic properties of cells while low molecular weight of HA increased the metastasis. Glen 

Metabolism and high molecular weight HA could be studied further with patient derived BCSCs 

to understand their role for proliferation and differentiation of BCSCs. 
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The cancer microenvironment comprises various cell types and infiltrated by immune cells.  Mast 

cells, which are commonly known as allergy or inflammation causing cells are apparently present 

in cancer microenvironment though their role is unclear. In this study, we used L1210, EL4 and 

YAC-1 as lymphoid neoplastic cells. RBL-2H3 was used as the mast cell and its effect on the 

growth regulation of lymphoid neoplastic cells was explored. Mast cells in direct contact or direct 

stimulation by MC mediators’ differentially altered growth and expression of survival/apoptosis 

markers in the three neoplastic cell lines. Interestingly, Mast cells showed mediators’ release when 

present in direct contact with neoplastic cells. As the key mediator released by mast cells is 

Histamine. In this study, on exploring histamine receptor expression modulations in response to 

MC mediators, contrary modulations were found in lymphoid neoplastic cells. Mast cell mediators 

when given as co-treatment with histamine receptor antagonist suggested involvement of different 

histamine receptors for different lymphoid neoplastic cell lines in the study. In a nutshell, anti-

cancerous role played by mast cells or their mediators involves direct growth inhibition. This 

action played by MCs could defer in concordance with type of tumor and/or levels of histamine 

receptors expressed or modulated.  

Key Words: Anti-cancerous, lymphoma, lymphoid neoplasm, mast cells, mast cell mediators, 
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Wheat (Triticum aestivum L.) is first domesticated and second most important staple food crop of 

the world after rice. Considering high consumption and significance of wheat across the globe, the 

present study was aimed at (i) estimating genetic variability, heritability (h2), genetic advance (GA) 

and association of phenotypic traits with grain yield (GY) in sixty diverse genotypes and (ii) in 

silico analysis of genes/QTLs/protein products for highly correlated trait. Genotypic coefficient of 

variation (GCV) and phenotypic coefficient of variation (PCV) recorded a wide range of 0.785-

27.02% and 1.12-28.18%, respectively, indicating adequate variability within genotypes for 

selected characters and GY observed high GCV and PCV followed by spike length (SL). High 

heritability (h2) estimated 96.23% for Days to anthesis (DTA) and high GA as percent of mean 

(GAM) was 53.46% (SL). GY was highly significant and positively associated with SL, Biological 

yield (BY), Harvest index (HI), 1000 grain weight (TW) and tiller number per plant. Flag leaf area 

and spikelets/spike were also found to have positive association with grain yield. DTA, SL, 

BY, HI, and TW characters had positive and direct effect on GY. Thus, these traits, being the major 

contributor towards GY were further analyzed for associated QTLs/genes/protein products for cis-

acting and functional domains using bioinformatics tools. Predicted domains included 

transcriptional factors (TF) viz., Zn-finger domains, Apetala2, Serine/threonine kinases, glycosyl 

tranferase and sucrose phosphate synthase domains, while cis elements included TF-binding sites 

for MYC, hox1a, DOF, CRE, bZIP, C/G-box, opaque-2 etc. The information generated here would 

be useful in understanding underlying mechanism for these traits and also the putative cis-elements 

and TFs responsible for their increased expression.  High heritability and GA as percent of mean 

for BY and HI indicated that many genes contribute towards grain yield in additive manner and 

can be targeted for wheat improvement through selection.   
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At this time, researchers are focused on biodiesel production due to the worry about fossil fuel 

availability, because it is going to be finished and the environmental problems caused by fossil 

fuels. Now the biodiesel gets considerable attention to the production of it as a substitute to petro-

diesel. Hence, transesterification of edible and nonedible oils is used to synthesize fatty acid 

methyl esters (FAME) with similar petroleum-based diesel fuel properties. Various raw materials 

are used in the transesterification process, like vegetable oil and animal fats, algae, waste cooking 

oil, etc.  

The current research focuses on biodiesel production from non-edible oil obtained from mango 

(Mangifera indica) seeds. Non-edible mango seed oil is converted into FAME (biodiesel) and 

glycerol in the presence of enzymes such as lipase by transesterification. By using recombinant 

DNA technology (RDT), the lipase producing enzyme gene can be cloned into a vector with a 

strong promoter and transform into the host cell. This RDT process makes an economically viable 

production of lipase and biodiesel.  
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Nanotechnology is the emerging research sector in the recent years especially in past decade. It is 

a field of innovation and creation of new things like materials and devices on the atomic scales. 

Due to its novel application, nanotechnology is called the “key technology” of the 21st century. 

The increased surface to volume ration gives unexpected results as compared to its bulk. The 

nanotechnology is the most emerging field in biomedical sciences. The studies of different types 

of nanoparticles which are biocompatible, biodegradable etc. are highly potential research area. 

The quantum well, carbon nanotubes, nano shells and para-magnetic nanoparticles etc. are suitable 

nanomaterials for biomedical applications. Zinc oxide nanostructures show unique properties in 

electronic, optical and medical fields etc. Due to this, these nanomaterials are examined deeply for 

various applications like electronic, optical and medical devices. The ZnO nanoparticles can also 

be used for biomedical applications like bioimaging, drug delivery etc. Due to this, these 

nanoparticles have been used for investigation of medical diseases and also for drug delivery to 

find out best result due to specific operation at targeted area. The present study is based on 

preparation of ZnO nanoparticles made by different techniques and their characterization has been 

done using XRD, SEM, TEM and VSM to check their size, shape and properties.  These 

nanoparticles may be very useful in medical application especially in the field of biomedical 

sciences including drug delivery system. 
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Innate immunity is the first line of defense against pathogens such as bacteria, fungi and 

viruses.  Mast cells and macrophages are the most common cells that provide immunity along 

with epithelial cells, as they are the first cells that come in contact with invading pathogens. 

In epithelial cells, the receptors of innate immune cells provide the protective innate response 

when associated with pathogens/ microbes. All these host cells have a critical role in 

controlling Candidiasis caused by Candida albicans which is an oral opportunistic dimorphic 

filamentous fungus and pathogen. The ability to switch between yeast to hyphal forms is a major 

virulence trait of the organism and is regulated by Glycosylphosphatidylinositol (GPI) anchored 

proteins.  These proteins are important for growth, hyphal morphogenesis, and biosynthesis of GPI 

is essential in C. albicans. In the present study, the role of GPI anchor proteins in virulence 

has been explored by mutating CaGPI15 subunit in C. albicans. The objective was to study 

the interaction between candida strain: BWP17 (WT) and CaGPI15Hz (GPI anchor mutant) with 

the innate immune cells and epithelial cell to elucidate the importance of GPI anchor proteins 

in virulence. The hyphae length of mutant strain was found to be less than that of WT strain. A 

marked decrease in a colony-forming unit of mutant strain was observed on co-culture with 

immune cells as compared to WT strain, suggesting mutant strain is less virulent than WT.  Further 

the phagocytic capacity of the immune cells in response to fungal load was also investigated. There 

was no difference in host cell death by apoptosis as well pyroptosis in case of innate immune cells 

but less death of epithelial cells was induced by C. albicans mutant infection. These findings reveal 

that unlike WT, CaGPI15 mutant strain is more susceptible to killing by both immune cells, and 

is less able to kill the epithelial cells. The host cells show better survival when co-cultured with 

CaGPI15Hz, suggesting that the mutant strain is attenuated in virulence. 
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Billions of people worldwide suffer from deficiency caused due to insufficient iron (Fe) and zinc 

(Zn) in food. Phytic acid chelates with Fe and Zn; and reduces their bioavailability in the human 

and animal gut. In maize grain, 80% of the total phosphorous is present as phytic acid. Thus, 

reduction of phytic acid assumes great significance in the maize biofortification programme. Here, 

we successfully introgressed the lpa1-1 gene into four elite inbreds viz. PMI-PV5, PMI-PV6, PMI-

PV7 and PMI-PV8 using marker-assisted backcross breeding (MABB). These inbreds possess 

high lysine (>0.350%), tryptophan (>0.07%) and provitamin-A (>8 ppm); and are the parents of 

four biofortified hybrids viz., APQH1, APQH4, APQH5 and APQH7. Segregants were advanced 

following genotyping in BC1F1, BC2F1 and BC2F2 using markers associated with lpa1-1, crtRB1 and 

opaque2 genes. >100 SSRs were used for background selection that led to the recovery of >90% 

recurrent parent genome. The introgressed progenies with favourable alleles of lpa1 possessed 

~30-40% less phytic acid compared to original inbreds. The selected lines resembled their original 

versions for plant-, ear- and grain- characteristics. These MABB-derived genotypes would play a 

vital role in nutritional security through sustainable and cost-effective approaches. 
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Background: Gene polymorphism impaired xenobiotic machinery which is responsible for the 

detoxification of the alcohol causes oxidative stress condition. Frequent oxidative stress augments 

the secretion of inflammatory cytokines that cause inflammation and prompted adducts of DNA 

and lipid formation. These connections in hepatocyte affects the liver functioning and induced 

liver diseases that progresses from simple steatosis through stages of steatohepatitis, fibrosis, 

cirrhosis, and eventually hepatic failure.  

Methods: Firstly, healthy male subjects (N=266) among rural population of central India were 

screened for Glutathione-S-transferase gene polymorphic genotype through polymerase chain 

reaction. Then assessments of status of ROS, adducts and inflammatory cytokines were analyzed 

in the plasma sample of subjects divided into different cohorts.  

Results: Plasma sample of recruited individuals under each cohort were analyzed under this study. 

The level of 8-OH-dG, MDA, IL6, TNF and INF-γ were significantly increased in alcoholic 

polymorphic cohort compared to control cohort while the level of IL10 didn’t show significant 

variation. Based on the outcomes, an attempt has been done to establish whether the chosen 

parameters can be considered as biomarker for analysis of oxidative stress.  

Conclusions: This study showed that that polymorphic individuals who consume alcohol 

commence the oxidative burst owing to dysfunction of xenobiotic machinery that disturb the 

cellular processes and finally resulted in the generation of ROS, alteration in the antioxidant 

defense system, activation of inflammatory cytokines. These parameters have been considered as 

pivotal diagnostic biomarker in early detection of liver disorders risk caused by chronic intake of 

country liquor among individuals of rural population. 
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Parkinson's disease (PD) is a motor syndrome in which there is a huge lack of dopaminergic 

neurons in substantia nigra. There are currently no disease-modifying therapies available for PD. 

The drug levodopa is the most commonly used drug which does dopaminergic medications and 

restores the concentration of striatal dopamine. Stem cell therapies are now emerging as the most 

promising path towards establishing regenerative therapy. Dopaminergic (DA) neurons originating 

from an induced pluripotent stem cell (iPSC) are the expected source of stem cell-based treatments 

for PD. While such cell transplantation can salvage motor deficits in models of PD, we need to 

understand how the grafts can functionally restore impaired neuronal circuits in the adult brain. 

Midbrain-Dopaminergic (mDA) stem cell-derived neurons have been shown to exhibit A9 

characteristics which recover the functioning of the restored nigrostriatal circuit to mediate motor 

function enhancement.  
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Tuberculosis (TB) is tenth leading cause of death worldwide according to World Health 

Organization (2020) and is caused by Mycobacterium tuberculosis (MTB). Increasing incidence of 

MDR (multidrug resistance) complicates the effective control of TB. MTB cell envelope has non-

redundant roles in drug resistance due to presence of structurally diverse lipids. To understand the 

multitude of factors involved in drug resistance of MTB, we characterised the biophysical 

properties of the cell envelope in reference sensitive isolate H37Ra and clinical sensitive and 

resistant isolates of MTB using Fluorescence polarization and Time resolved fluorescence 

spectrometry (TRFS). Resistant isolates exhibited enhanced cell envelope fluidity and shorter 

decay time of DPH compared to H37Ra and sensitive isolates. The polarity changes in the local 

environment of the fluorescent probe DPH is reliably indicated by its fluorescence lifetime. 

Interestingly, TEM (Transmission electron microscopy) revealed a significantly thicker cell wall 

in resistant isolates than H37Ra and sensitive isolates of MTB. The competitive fitness of reference 

strain and clinical isolates might be dependent on the fatty acid metabolism. We found marked 

increase in the unsaturated fatty acids specifically C16:1(9), C17:1(10), 10Me-C18:0 (TBSA), 

C18:2(9, 12), C18:1(9), C18:1(11) and Cyclopropane Octanoic acid, 2-octyl (cyclic fatty acid) in 

the resistant clinical isolates, which might be responsible for the observed increase in cell envelope 

fluidity. Higher unsaturation index was found in the resistant isolates than H37Ra and sensitive 

clinical isolates. To summarize, the observed differences in our findings in cell envelope fluidity 

between sensitive and resistant isolates may be due to differences in the level of compaction of 

cell envelope, composition and lateral organization of fatty acids on the plane of cell envelope. 

Key Words: Mycobacterium tuberculosis; drug resistance; cell envelope fluidity; fatty acid 
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The widespread overuse and misuse of antibiotics has led to the unintended consequence of rise 

of antibiotic resistance in microbes. Though the phenomenon of antibiotic resistance is natural in 

antibiotic producer and many non-antibiotic producer bacteria, the unrestricted and unchecked 

production, availability and use of antibiotics has created a kind of selection pressure which has 

affected not only the pathogenic bacteria in clinical settings but also effected microbial 

population present in environment adversely, by creating such environment which is ideal for the 

proliferation of antibiotic resistance microbes. The death projection by the year 2050 due to 

antibiotic resistance is two million in India alone. In view of the present scenario it is the need of 

the hour to explore and understand the dynamics of antibiotic resistance genes in their natural 

habitat. With the emergence of metagenomics as an easy and rapid tool for microbial exploration 

in all kind of habitats, the inaccessible has become accessible. Various studies have showed that 

the soil is a major source of antibiotic resistance gene. Moreover distribution of clinically 

important resistant gene across soil microbiomes is not well understood. In the present study we 

propose to investigate a composite soil sample collected from various sites from a hospital 

ground located at Kakryal region of Jammu and Kashmir by metagenomic approach to get a 

better idea about the natural distribution of antibiotic resistome both clinical as well as non-

clinical in the targeted soil sample and how it concerns the present scenario 

 

Key Words: Antibiotic resistance, Antibiotic resistance genes, Antibiotic resistome 

Metagenomics, Soil microbiome 
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Brackish water, one of the unique niches harboring extent population of microbes which are 

recalcitrant to culturing techniques and at the same time these microbes can serve as a source of 

extremophilic enzymes which can perform better in extreme conditions. The community diversity 

in such extreme habitats is most likely low but microbes from such environments are adapted to 

most of the harsh conditions and as such the enzymes or proteins derived from them can withstand 

most of the extreme conditions thus fulfilling the criteria of a novel biocatalyst.  
With the above background in mind the aim of the present study was to unravel the 

microbial diversity of Brackish water metagenomes using the technology of Next-generation 

sequencing (NGS). NGS technology is a very good tool for analysing the dynamics of 

microbial communities found in various niches. The present study represents the first 

metagenomic exploration of the phylogenetic diversity and functional analysis of bacterial 

assemblage from the brackish water samples of Tso Moriri (TSMJK) and Pangong Tso (PGJK) of 

Ladakh region, India using ion Torrent PGM sequencing. Metagenome sequence data of TSMJK 

and PGJK is available at NCBI under the SRA database with accession no. SRP178081 and 

SRP178082.  The taxonomic analysis revealed the dominance of phyla Proteobacteria within the 

dataset of TSMJK and PGJK and vast majority was found to be uncultivable indicating the 

possibility for the presence of novel species in these unique niches. The sequences obtained were 

analyzed for metabolic pathway annotation using the SEED database and KEGG database or 

COGs classification. Genes annotated by functional diversity belonged to the amino acid 

derivatives, metabolism of carbohydrates and protein and were the most abundant functional class 

of genes present in these brackish environments. Our data highlights the previously 

underestimated microbial diversity or metabolic potential of brackish water metagenomes of 

TSMJK and PGJK and allow mining of novel microbial lineages and gene resources from these 

unique niches. 
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Globalization and industrialization have made dyes an important part of our daily life. Dyes are 

used by various industries like food, paper and pulp, pharmaceuticals, textiles and cosmetics etc. 

These industries generate million tons of effluents every year, which are released into the 

environment directly or indirectly. Most of the dyes have hazardous impacts on living organisms 

and affect ecological sustainability of the environment. The dyes are reported to be carcinogenic 

and mutagenic towards humans and may cause hyperactivity in children if consumed. The 

anthropogenic efforts cause the presence of excessive quantities of dyes into the water bodies and 

changes the aesthetic quality of water. This leads to a significant increase in biological oxygen 

demand, disrupted photosynthesis, diminished plant growth and ultimately imbalance the food 

chain. The presence of dye impairs the occurrence of natural phenomena like bacterial 

luminescence and destroys the self-healing properties of our nature. Water is an essential source 

for habitation of living organisms on earth. Therefore, it becomes essential to remediate the dyes 

and reduce its hazardous impacts to make them less ecotoxic. In natural processes, decolorization 

of dye takes place through the enzymatic activity of microorganisms. While other methods of 

remediation include ionic separation, filtration, advance oxidation, adsorption and electrochemical 

degradation. Nanostructures, activated carbon treatment and magnetic nanoparticles are some 

other strategies that have been employed to remove dyes. The present work is directed to review 

adverse impacts of dyes when released into the environment and essential methods of their 

removal.  
 

 

 

 

Key Words: Dyes, decolorization, carcinogenic, environmental sustainability, ecotoxic. 
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Background: Glioblastoma (GBM) is regarded as the most common, invasive and aggressive type 

of neuronal cancer, affecting approximately 2-3 per 100,000 adults annually. Despite the recent 

advancements, the continuously expanding cost of treatment along with the low survival rate 

which is less than 2%, makes GBM a public health concern.  

Aim and Objective: Therefore, exploring the therapeutic benefits of long historic use of natural 

citrus essential oil could be cost effective leading to various EO based interventions due to its anti-

cancer, antioxidant, ROS scavenging and anti-tumor properties. Hence, recent studies of recurrent 

GBM reported successfully when treated with the RAS inhibitor monoterpene perillyl alcohol has 

been explored.   

Methodology: Therefore, in-silico computational validation of citrus EO’s through molecular 

docking studies could serve and bridge the gap by exploring their therapeutic benefits.  For that 

purpose, compilation and screening of all the bioactive present in citrus EO’s was performed 

followed by pharmacokinetic toxicity evaluation through tools such as ADME and later protein 

model building and molecular docking.  

Results and Discussion: The result indicated that the binding affinity of the bioactive 

phytocompound with mTORc1 (target protein) was substantial than the other ligand-protein 

docked conformations, which was useful in the selection of correct complexes based on the binding 

free-energy, showing the possibility of inhibiting the mTOR pathway, which is the most 

compelling mechanism driving the GBM biology. 

Conclusion: Therefore, we have discovered a highly potent lead compound which will be useful 

for the design of novel, less-toxic and highly efficient drug for the treatment of neuronal cancers. 

In conclusion, there are still more cruxes that need to be unravelled to translate the ever-

encouraging preclinical results reported in the clinical management of GBM patients. 

Key words: Glioblastoma, ROS scavenging, neuronal injuries, anti-cancer, binding affinity, 

pharmacokinetics. 
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The multifactorial etiology of cancer involve the interactions of several genetic and 

environmental factors. There is a major role of numerous receptors and pathways in its progression 

as well as there are several challenges associated with multiple receptor targeting. The rationale 

behind designing combinatorial therapies is to target receptors and pathways in a synergistic 

manner and different biogenic compounds obtained from medicinal plants have been instrumental 

in combinatorial therapies for several cancers. The present research encompasses the study 

on Estrogen positive Breast cancer in which Computer-aided drug discovery approaches 

and molecular docking studies were carried out between its key receptors and biogenic 

compounds.  We hereby propose the combination of Paulownin Carpusin, Cornigerine, Oryzalexin 

B, Nororientaline, Colchicine and Romucosine H which showed the highest binding energies (∆G 

≤ -8.0 Kcal/mol) with six receptors of Estrogen positive Breast cancer i.e. PIK3CA, 

PIK3CB, PIK3CD, FGFR2, ESR and AR that have been found potent in the clinical expression of 

this disease. These proposed compounds also showed good ADMET properties, high drug 

likeliness, good physicochemical properties etc. Moreover, In this research, BSA nanoparticles 

were synthesized for effective drug delivery using the Desolvation method with an effective size 

and charge of 160nm and -100mV respectively. Thus, this research holds significant contributions 

in the development of combinatorial therapy using natural compounds in conjugation with 

nanoparticles on which further studies of their synergistic applications in animal models are 

required to prove their combinatorial efficiency against Estrogen positive Breast cancer.  

 

Key Words: Nanoparticle, ESR1, FGFR2, Combinatorial therapies, AR, PIK3 
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The long-term presence of stents can cause in-stent restenosis, up to 30% of cases of 

cardiac diseases, and this can be life-threatening. The next frontier for this is the multidisciplinary 

approach to nanotechnology and biotechnology. Moreover, Three-dimensional (3D) printing is an 

additive manufacturing technique that holds great significance in the future of life science.  For 

solving the problem of stent restenosis, the new invention is nanotechnology-based 3D printing of 

stents. For designing, we have used different software (example: AutoCAD®, SketchUp®, 

Rhinoceros 6.0, and Autodesk Maya®). As developing materials, we have used nanoparticles, 

nanocoating, biodegradable, and provide sustained release of drugs for cardiovascular disease. The 

3D stent is intended to provide more flexibility and customized stent design is possible through 

this technique. This provides an exhaustive image of emerging nanobiotechnological methods for 

biomedical implants and articulates the prospects for the future generation of these technologies. 

Different nano-delivery mechanisms with a 3D printed stent can be used to bring cardiac drugs 

from the stent surface to restructure local vascular biology impaired. Besides, Nano-topography 

of the stent surface can provide more efficient drug release, utilizing nanotubes to improve 

endothelial proliferation and enhance bio-compatibility; suppressing the growth of smooth muscle 

cells, and deliver medications. By using suitable materials (example: polymers, coating materials, 

and active ingredients with excipients) biodegradable stent development is possible. In conclusion, 

this study is designed to examine the firm mechanical effects of the dynamic stent design and also 

the future implementations for developing patient-friendly treatment procedures. The 3D printed 

stent can be given some additional advantages for ensuring the personalized healthcare system. In 

the future, the analysis can be involved emerging developments that include nanocoating of 

polymeric stents, which will be more bioabsorbable and can improve biocompatibility and more 

efficient delivery of biotechnological medicines for the treatment of cardiovascular diseases.  

 

Key Words:  Stent, Nano-topography, Biodegradable, In stent Restenosis, Stent design 
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Objective: Betula alba is the one of the medicinal plant having higher therapeutic values. It has 

been used traditionally for prevention and treatment of urinary stones. Among the range of 

phytochemicals of Betula alba Caffeic acid is one of the important phytochemical. The objective 

of this study is to investigate the antiurolithiatic activity of caffeic acid in vitro and in vivo. The 

phytochemical was evaluated for its potential antiurolithiatic property under In vitro conditions 

and In vivo using urolithiatic rat model. 

 

Method: For the elucidation of antiurolithiatic effect of the caffeic acid, in vitro 

antiurolithiatic assays crystallization, nucleation and crystal aggregation in normal urine were 

performed. The evaluation of antiurolithiatic effect in vivo, Ammonium chloride and Ethylene 

glycol rat model was developed in Wistar rats. 

 

Results: The results obtained clearly demonstrate the significant dissolution of the calcium oxalate 

crystals in urine. It has been observed that Caffeic acid has the capacity to inhibit the 

crystallization, nucleation and aggregation in the concentration dependent manner. The efficacy 

of caffeic acid might be comparable to the efficacy of polyherbal drug cystone. The biochemical 

parameters of the urine and serum of the experimental rats showed good recovery in level of urea, 

uric acid, calcium and creatinin. 

 

Conclusions: From this, it may be concluded that the antiurolithiatic property of Betula alba is 

majoriry due to the presence of caffeic acid in it as a phytoconstituent. 
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Background: Most of the currently available cancer chemotherapeutics are either molecules 

which are plant-derived molecules or their synthetic derivatives.  For several decades the medicinal 

plants have been widely explored for the development of lead compounds with no or lesser side 

effects compared to the existing anticancer drugs. Epoxyazadiradione is a limonoid found in neem 

plant, with several pharmacological properties. 

 

Aim: In this study we investigated the anticancer activity of Epoxyazadiradione (EAD) on human 

triple negative breast cancer cell line (MDA-MB-231).  

 

Methodology: MTT assay, staining techniques (DAPI, Acridine orange/EtBr, Annexin V, JC-1), 

lactate dehydrogenase release assay, caspase 3 & 9 activity assay, ELISA, gelatin zymography, 

scratch wound assay, western blotting, flow cytometry analysis, colony formation assay, anoikis 

assay and immunofluorescence analysis were employed.  

 

Result & conclusion: The results revealed that EAD caused 50% inhibition in MDA-MB-231 

cells at 12±1.04μM, with no significant toxicity on normal cell lines (H9C2) up to 50 μM. The 

apoptotic cell death was revealed by increased nuclear fragmentation, membrane breakage, 

phosphatidyl serine translocation, LDH leakage, mitochondrial membrane depolarization, 

activation of caspases (3,9) and upregulation of apoptosis -indicator proteins (bax, cleaved parp). 

The EAD also reduced cell migration, matrix metalloprotease 9 (MMP9) activity, fibronectin 

expression and colony formation, which in turn indicates the compound’s antimetastatic potential. 

EAD was also found to reduce glucose uptake, increase intracellular ROS, induce cell cycle arrest 

at G2/M phase and revert anoikis resistance. And finally nuclear translocation/expression of NF-

kb and EGFR is found to be reduced under the treatment in a dose dependent manner. Taken 

together, our results strongly suggest that EAD has dose- and time-dependent antineoplastic 

effects, suggesting its potential usage against triple negative breast cancer.  
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Canonical Wnt or Wnt/ β-catenin signalling is associated with mammary gland development and 

its aberrant constitutive activation leads to expansion of stem cell lineages, promoting 

carcinogenesis. It is found to have an important role in initiation and progression of breast cancers 

in humans and rodents and mediates radiation resistance of breast cancer stem cells. Plant 

polyphenols employ regulation of Wnt/β-catenin pathway as one of their anti-carcinogenic 

mechanisms. Hawthorn (Crataegus oxyacantha) is best-known as a cardio-tonic but its rich 

antioxidant composition makes it a promising anti-cancer drug candidate.  

Polyphenol-rich methanolic extract of C. oxyacantha berry (M.Co) was prepared. DMBA induced 

female wistar rats were used as in vivo mammary carcinoma model. Animals were grouped as 

control, M.Co control, DMBA induced and M.Co treated. Serum tumor markers, tumor size and 

body weight were measured and histopathological observations were done to evaluate the anti-

carcinogenic effect of M.Co. Targets for molecular studies were selected from different levels of 

Wnt/β-catenin pathway [ligands- Wnt3A, Wnt5A; receptor- pLRP6; effector- β- catenin; 

cytoplasmic components- APC, pGSK3β and downstream targets- c-myc, cyclin D1, PPARδ, 

COX-2, E-cadherin]. Effect of M.Co on transcriptional expression of APC, β- catenin, c-myc, 

cyclin D1, PPARδ, and COX-2; and translational expression of Wnt3A, Wnt 5A, pLRP6, pGSK3β, 

β- catenin, E-cadherin, and cyclin D1, were studied. Biochemical parameters associated with 

Wnt/β-catenin pathway such as lipid peroxidation by-products, cellular antioxidants, drug 

metabolizing enzymes and mitochondrial enzymes were assayed.  

Results proved that M.Co exhibits significant anti-carcinogenic effect in in vivo breast carcinoma 

model. Molecular analysis and biochemical studies showed that M.Co could effectively down 

regulate the aberrantly activated Wnt/β-catenin pathway. Since the extract regulates canonical Wnt 

signalling pathway, cancer growth inhibition at stem cell level can be expected. Hence, C. 

oxyacantha berry extract is a promising candidate to be developed as a potent drug against breast 

cancer.  

Keywords: DMBA induced rat mammary carcinoma model, Crataegus oxyacantha berry, 

canonical Wnt signalling pathway 
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Glutathione S-transferase (GSTs; EC 2.5.1.18) is a multitasking protein. It is found in 

eukaryotes and prokaryotes. The functional and structural characterizations of GSTs have been 

accomplished in diverse species. They are involved in multiple cellular functions such as 

plant growth and development, stress management, phytohormone signaling, cell signaling, 

redox homeostasis regulation, of secondary metabolite biosynthesis and transport, 

tetrapyrrole metabolism and apoptosis etc. GSTs have been characterized in many vascular plant 

species, but there is no identification and characterization of GSTs in Solanum melongena 

commonly called brinjal. In the current study, in silico genome wide identification and 

characterization of GST gene family in S. melongena was done using various bioinformatics tools. 

A total of 72 GST genes were identified in the S. melongena genome. They were catogerized in 

10 different classes with the highest of 53 genes of tau GSTs (SmeGSTU), 5 phi (SmeGSTF), 2 

theta (SmeGSTT), 1 zeta (SmeGSTZ), 3 lambda (SmeGSTL), 2 DHAR (SmeGSTDHAR), 2 

EF1G (SmeEF1G), 2 GHR (SmeGHR), 1 mpGES2 (SmemPGES2) and 1 

(SmeGST_N_2GST_N). Further, biochemical characterization revealed average molecular weight 

in the range of 26.8 kDa to 60.9 kDa. Instability index revealed SmeGSTF5, all theta, zeta, lambda, 

mPGES2, GST_N_2GST_N unstable with few tau members and EF1G1. Most of the SmeGSTs 

were found to be localized in the cytoplasm predominantly. The active site amino acids were 

confirmed to be serine in tau, phi, theta and zeta; cysteine in lambda, DHAR and GHR. Secondary 

structure prediction revealed the predominance of α-helix followed by coil and β-sheet. Among 

threonine, serine and tyrosine most of the phosphorylation sites were at the serine residue. The 

gene architecture conformed to the 2 exon-1 intron and 3 exon-2 intron organization in case of tau 

and phi classes, respectively with few exceptions. MEME analysis identified 10 significantly 

conserved motifs with the width of 8 to 50 amino acids. Phylogenetic study was also done. The 

results of the current study will be of potential importance in the molecular characterization of 

GST gene family in S. melongena, an economically important crop. 
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Xylanase Enzyme (Endo-1, 4-β-), is a class of biological enzymes that are used to degrade the 

plant cell walls linear polysaccharide i.e. hemicelluloses into five-carbon sugar molecule i.e. 

xylose which happens to be a potent precursor molecule for the production of bioethanol. Thus, 

Xylanase enzyme tends to be a potential biological catalyst in converting such abundantly 

available biomass-based feedstock to economical production of interest at times ranging from 

biofuels to commodities. However, the conversion of biomass components into the economically 

desirable product is subjected to synergistic modulation of major steps of physico-chemico-

biological steps. The direct usage of xylanase enzyme on fractionated and accessible hemicellulose 

components is the critical step in developing an overall economical process of bioethanol 

production from such huge biomass-based waste. However, given the due consideration of the 

downstream and upstream process complication, the production of xylanase enzyme for biofuel 

industrial application is challenging in itself and warrants precise design and process optimization 

of xylanase enzyme production at a large scale. Microbial systems are found to be rich and diverse 

sources of producing xylanase enzymes such as fungi, bacteria, yeast, and marine algae. The best 

microbial sources for the xylanase enzyme production reported include Micrococcus sp., Bacillus 

sp., Aspergillus Flavus, A. niger and, Fusarium sp. The production of the xylanase enzyme is 

subjected to specific growth conditions of selected microbial species. Thus, the growth is directly 

associated with the enzyme production using the metabolic route of the microbial system. To 

obtain an improved and enhanced yield of xylanase enzyme the experimental design and 

optimization strategies are adopted whereby the developed mathematical model system is tested 

and validated with keeping all the growth environmental parameters as an input response thereby 

developing a suitable polynomial expression of biological production of xylanase enzyme at 

enhanced and industrial scale for its wide applicability in the biofuel industry.  

 

Key Words: Biomass, Xylanase enzyme, Microbial systems, Biofuels, Bioethanol 
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Disease resistant pathogens are emerging rapidly and the available drugs are under depletion, this 

has raised the need for discovering and development of new drugs. Actinobacteria is a treasure for 

the discovery of abundant secondary metabolites with diverse biological activities. A highly potent 

secondary metabolite producing endophytic actinomycetes strain was isolated from tomato plant. 

A total of 240 strains were isolated and among them 77 actinomycetes strains showed broad-

spectrum antibiotic properties. Among these strain VITGV01 was one strain, that’s selected for 

molecular characterization, secondary metabolite production and antimicrobial assay. The isolate 

was identified as species of streptomyces by cultural, morphological, and molecular studies. The 

nucleotide sequence of 16s rRNA gene of the most potent evidenced a 96.42% similarity with 

Streptomyces atacamensis C60 strain and Streptomyces pini strain PL19. Metabolites produced by 

the isolate had been investigated for their antibacterial activity against selective pathogens such as 

Bacillus subtilis (MTCC2756), Staphylococcus aureus (MTCC737), Escherichia coli – 

(MTCC1687) and Klebsiella pneumoniae (MTCC109). Maximum secondary metabolite 

production was obtained in media containing sucrose 1% sucrose and 1% yeast extract at pH 7.0 

cultured for 7 days at 30◦C. The active metabolite was extracted using ethyl acetate (1:1 v/v) at pH 

7.0. the ethyl acetate extract was effectively inhibiting the growth of all the tested microorganisms 

(8 – 22mm). An insight into different classes of compounds produced by the strain VITGV01 was 

obtained by chemical profiling FTIR and GC-MS revealed the presence of diverse compounds 

such as Tetracyclononane, Octanoic Acid, 8-[[(4-Methylphenyl) Sulfonyl] Oxy, N-Methoxy-1-

Ribofuranosyl-4-Imidazolecarboxylic, 3-Oxazolidinecarboxylic Acid, 4-(Acetyloxy)-2, 

Andrographolide 3-Cyclopentylpropionic Acid, and Pyrrolo [1,2-A] Pyrazine-1,4-Dione, were 

discovered. Hence, the ethyl acetate extract of Streptomyces VITGV01 proves to have antibacterial 

activities due to the presence of above antibacterial compounds. The study supports unexplored 

endophytic plants and also promising new bioactive compounds. 

 

Key Words: Streptomyces, Secondary metabolite, Antibacterial activity, Ethyl acetate and 

sequencing 

 

 



ICIBLS 2020 
 

286 | I S B N :  978-93-88647-33- 5; D O I :  10.6084/m9.figshare.13947833 
 

AB-268 
 

Impact of bioreactor design configuration on biodiesel synthesis: A review. 
 

Thaneshvar. U, Tarun. S 
 

Bannari Amman Institute of Technology, Sathyamangalam, Tamil nadu, India 

 

E-mail id:  thaneshvar.me19@bitsathy.ac.in, tarun.me19@bitsathy.ac.in 
 

 

With the advent of industrialization, urbanization and population explosion, the energy insecurity 

and environmental pollution has become the most prominent challenges. Bio-fuel is one of the 

efficient alternatives that has been explored for commercial production in a sustainable, 

economical and ecofriendly manner.  

In recent researches, biodiesel is emerging as an efficient alternative for diesel as it has reduced 

CO, CO2 and SO2 emissions, low fume emissions, less particulate emissions, high flash point and 

efficient than the convention diesel. A life cycle assessment of biodiesel emissions done by 

Argonne National laboratory has reported that emissions from biodiesel is less than 70% emission 

of fossil diesel. Biodiesel is produced through transesterification of oil with methanol in presence 

of a catalyst which produces glycerol as a byproduct. Since methanol is hydrophilic and oil is 

hydrophobic, it requires an extensive agitation. Besides this, transesterification is performed at a 

high temperature to accelerate the reaction rate. This requires the need for a condenser to reduce 

the evaporation of methanol. Thus, the reactor configuration has a major impact on the process 

conversion rate as well as an efficient commercial production of biodiesel. This review is focused 

on determination of the efficiency of various types of bioreactors used for biodiesel production 

from lab scale to industrial scale.  

 

Key Words: Biodiesel, Bioreactor, Eco friendly, Configuration, Efficient, transesterification, 

Catalyst, By product, Condenser 
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Tuberculosis (TB) is a devastating disease which affected about one third of the worlds’ population 

with approximately 10 million new cases and 1.2 million deaths in 2018. The pathogen 

Mycobacterium tuberculosis (M.tb), once inhaled is phagocytosed by lung macrophages. The 

infusion of other immune cells including macrophages leads to formation of a compact cellular 

structure called granuloma. Granuloma which is the hallmark of tuberculosis which is made of 

monocytes, lymphocytes and epithelioid cells. Granuloma serves as a dynamic structure which 

localizes the M.tb cells in the latent form while at the same time it helps in their growth and 

dissemination. Matrix metalloproteinases (MMPs) are zinc containing endopeptidase involved in 

growth, repair and tissue remodelling. MMPs degrade extracellular matrix proteins such as 

collagen, gelatin etc. and have a major role to play in TB pathogenesis. In the initial stages of 

infection MMP9 secreted by epithelial cells surrounding the infected foci is responsible for 

breaking down the matrix such that monocytes and lymphocytes move into the foci to form the 

granuloma. Depending on the severity of bacterial load and immune status of the individual, the 

granulomas may succeed in containing the bacteria. However, in the opposite case the granuloma 

produces MMP1 which then leads to the breakdown of collagen causing a necrotic granuloma and 

release the bacteria and thereby spreading the disease. Nanotechnology is the emerging technology 

in science where properties of materials are studied and manipulated at nano scale for various 

applications. In TB, various types of nanoparticles including polymeric nanoparticles, liposomes, 

dendrimers, solid-lipid nanoparticles have been synthesized for low dose drug delivery. MMP 

responsive nanoparticles from substrate proteins may give promising results for drug delivery. 

Metal-polymer composite nanoparticles for may shed light on theranostic applications for better 

diagnosis and treatment of TB. 
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Cellulase is a biological catalyst used for the Saccharification purpose in bioethanol production 

from lignocellulosic biomass. Lignocellulosic biomass primarily consists of major components, 

such as cellulose, hemicellulose, and lignin. Cellulase enzyme hydrolyzes β -1, 4 linkages in 

cellulose chain which converts cellulose into glucose monomer. The glucose is further converted 

to bioethanol using Saccharomyces cerevisiae in ethanol fermentation steps thus the process 

economics is highly dependent on the availability of free fermentable sugar into hydrolysate. The 

greater the efficacy of enzymatic hydrolysis, the higher the amount of sugar will be leading 

ultimately to a higher yield of bioethanol in the process. The conversion of a large amount of 

cellulose to glucose ultimately enhances the production rate of bioethanol in a microbial 

fermentation system. The overall production cost of bioethanol may be reduced by direct use of 

cellulase enzyme thus improving the fermentable sugar availability in the process. Cellulase 

enzymes can be produced from various microorganisms and some animals also. Several bacterial 

and fungal strains have been reported to enhance the production of hydrolyzed biomass with high 

sugar loading in the hydrolysate broth. The biological conversion of biomass using pure cellulase 

enzyme is the utmost required step in reaching an economical model of ethanol production though 

faced with severe challenges of process-related complications such as heterogeneity of broth, odd 

mass, and heat transfer, changing rheology of broth during progressed microbial growth stages. 

However, solid-state fermentation is reported to have the best result in terms of cellulase enzyme 

production but to address huge demand submerged culture process development is the most 

extensively studied at present. Also, the control of process variables is another aspect of process 

design and development of industrial-scale production of cellulase enzyme for application in the 

bioethanol industry. Thus, this abstract intends to describe the major technical bottleneck in the 

industrial realization of cellulase enzyme production and the way forward. 

Key Words: Cellulase enzyme, Saccharification, Hydrolysate, bioethanol, solid state fermentation 
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When a parasite enters in host body it starts interfering with normal vital activities of host body 

that results in production of poisons, toxins and enzymes that destroy host body cells and tissues 

which results in weakening of host immune system. Weak immune system leads to disease signs 

and symptoms. This parasite enters to host body by infected person body fluids or through direct 

contact of infected person with healthy person that leads to infectious diseases. The different 

parasites causes different infectious diseases such as typhoid… pneumonia…plague caused by the 

bacteria, Malaria… amoebiasis… caused by protozoa, Ringworm caused by fungi. HIV AIDS… 

Polio caused by viruses, Ascariasis… filariasis cause by helminthes. These infectious diseases treat 

by 2 ways. The first way is to reduce the signs and symptoms of disease by resting the body that 

heals the host body .Second way by killing the root cause of disease by using antibiotics , antiviral 

drugs and vaccination .Antibiotics used to blocks the biochemical pathways of bacteria that 

responsible for bacterial survival as a result the bacteria destroys that leads to cure bacterial 

diseases .Antiviral drugs are used to blocks the virus biochemical pathways as a result the virus 

suppresses that leads to prolong the life of patient of HIV AIDS. Vaccines are biological 

preparations consisting of attenuated/ weak microorganisms which when injected into host body 

develop antibodies against microorganisms. The attenuated microorganisms are suspended into a 

suitable vehicle and are used to prevent us from diseases. 
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The Covid-19 pandemic situation due to most contagious strain of dreaded Corona Virus (SARS-

CoV-2), has been raising highest number of public health issues worldwide.  While researchers 

are trying to reduce the crippling effects of this virus with newer antiviral drugs and vaccine, there 

have been questions regarding tremendous side effects of these newer synthetic drugs, which may 

lead to medical conditions like asthma, cardiac problem, diabetes and hypertension. The viral 

molecular component of COVID 19 which promotes the life cycle of viral replication with the host 

cellular system has not been understood clearly. These challenges presenting a huge barrier for 

COVID-19 management. To address these challenges natural remedies may be considered as 

suitable and sustainable resources. Natural compounds have been used in the treatment of various 

viral diseases like HIV, Influenza and MERS-CoV as non-toxic, sustainable, and cost-effective 

natural antibiotics. 

The study was performed through molecular autodocking, different pharmacodynamic and 

pharmacokinetic-ADMET drug prediction analysis. Our study shows some possible inhibitory 

effects of phytochemical polyphenolic compounds against NSP-10 protein of SARS-CoV-2. The 

above studies reveals a higher binding affinity with greater molecular stability of antiviral 

compounds against NSP-10 protein of SARS-CoV-2. These Phytochemical Polyphenolic 

compounds may block the viral transcription pathways by triggering the pivotal functions of NSP-

10 protein, which may lead a new insight for production of new specific drug against this dreaded 

Corona virus. 

 

Key Words: Phytochemical, SARS-CoV-2, Natural Antibiotics, NSP-10 Protein Molecular 
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Silver nanoparticles possess broad spectrum antimicrobial properties with evident applicability in 

biomedical and industrial endeavors. They can be fabricated and modified accordingly in the 

desirable manner to utilize at their maximum potential. In the present investigation, we report rapid 

green synthesis of silver nanoparticles and zinc oxide nanoparticles by using medicinal plant 

extract; thereafter, these Ag-NPs and ZnO-NPs were characterized by several biophysical 

techniques. Nano-particles showed maximum absorbance at ≈464 nm on recording of their 

ultraviolet-visible spectra. The Scanning electron micrograph revealed the formation of 

approximately monodispersed nanoparticles of 30-40 nm size. Finally, the nanoparticles were 

evaluated for their antimicrobial activities against gram +ve Staphylococcus aureus and Gram -ve 

class of bacterial pathogens (Escherichia coli and Klebsiella pneumoniae) of imperative 

importance. Results obtained through various antimicrobial susceptibility assays are proof of that 

the synthesized green nanoparticles hold capability to be used as therapeutics against various 

bacterial pathogens causing disease in humans. 

Key Words: Phytochemical, SARS-CoV-2, Natural Antibiotics, NSP-10 Protein Molecular 

Autodocking 
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Urolithiasis is the process of development of kidney stones in the human body specifically in the 

kidney, urinary bladder or tract. Nucleation, growth and aggregation are three different steps of 

urolithiasis. Genetics, dehydration, obesity, high protein diet or medication are the risk factors for 

kidney stone formation. Urinary calculi can be induced when the drugs crystallize and become the 

primary component of the stones. In this case, urinary super saturation may lead to the formation 

of the calculi. The present study was focused on evaluating the effect of different drugs on calcium 

oxalate crystallization. For this purpose, three drugs Lamivudine, Lasix and Zyloric were chosen. 

Effect of different concentrations of these drugs were studied on nucleation and aggregation of 

calcium oxalate crystallization. All three drugs promote the nucleation and aggregation of calcium 

oxalate crystallization. Lamivudine showed a greater extent of nucleus formation while Lasix 

showed a greater extent of aggregation of calcium oxalate crystallization. From our study we 

conclude that the selected drugs were promoting calcium oxalate crystal nucleation and 

aggregation process. 

Keywords: Urolithiasis, Nucleation, Lamivudine, Lasix, Zyloric, Calcium Oxalate crystals 
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Rice straw biomass conversion into fermentable sugar is a must prerequisite for obtaining an 

improved yield of bioethanol from solid biomass. While rice straw proves to be a potent feedstock 

for bioethanol production due to its abundant availability and cheaper cost, the production of 

bioethanol found to be more challenging because of the crystalline compositional structure of 

biomass which urges the need of pretreatment of solid biomass for effective saccharification and 

improved yield of fermentable sugar from rice straw  

The solid biomass (rice straw) must be pretreated before performing saccharification, or 

simultaneous saccharification and fermentation (SSF) process to facilitate the enzymatic 

conversion process effectively. The dilute acid pretreatment process is the most reported method of 

acid pretreatment of lignocellulosic biomass. However, it proves to be one of the costly affairs in 

the process. The major drawback resulted in using acid pretreatment methods at high temperatures 

in the production of inhibitor molecules, which proves to have a negative impact on the 

fermentation efficiency of microorganisms along with the release of sugars (loss) in broth. Major 

inhibitor molecule produced in the process includes pentose-derived furfurals, hexose-derived 

hydroxymethyl furfural (HMF), lignin-derived phenolic compounds such as ferulic acid and 

vanillic acid, and several other acids such as acetic acid and formic acid.  

In the present research work Minitab software was used as a process optimization tool and 

statistical software for overall process improvement.  

The release of fermentable sugar obtained was 348.20 milligram /gram of pretreated rice straw 

biomass (one and half fold increment) from the selected and optimized chemical pretreatment 

conditions using response surface contour plot method. The reduced or minimized concentration 

of potential inhibitors molecule obtained in pretreated rice straw hydrolysate was as Furfural 

(48.60%/100 gram of solid biomass), 5-hydroxymethylfurfural (2.32%/100 gram of solid biomass) 

and Total Phenolics (1.65%/100 gram of solid biomass). 

Key Words: Rice straw, pretreatment, Fermentable sugar, Inhibitors, Process optimization.  
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Probiotics such as lactobacilli have been recognized as health promoting agents since centuries. 

Besides, with the growing demands of natural dietary supplements, the probiotics has further 

affirmed its role as prophylactic and therapeutic agent. Recent mechanistic evaluation of probiotics 

action revealed that probiotics exhibit these health beneficial effects through their cell surface 

effector molecules. These components are mainly responsible for the first interaction between the 

bacteria and host epithelium. The present study was aimed to investigate the functionality of surface 

layer protein (SLP) in adhesion of L. fermentum MTCC 5898 with its characterization and various 

bio functional roles. The SLP of L. fermentum was extracted using a chaotropic agent (LiCl) and 

characterized using SDS PAGE (41 kDa). Further the presence of this para crystalline layer of SLP 

was confirmed using Transmission electron microscopy wherein LiCl treatment of L. fermentum 

disrupted this layer. Adhesion of bacteria to mucin coated wells were assessed using crystal violet. 

It was observed that treatment with LiCl decreased the adhesion to mucin upto 50-60% compared to 

untreated L. fermentum.  However, the LiCl treatment to bacteria displayed no such effect on surface 

hydrophobicity studied by MATH. Further, the role of SLP in adhesion was confirmed by 

simultaneous incubation of extracted SLP with LiCl treated bacteria which was enhanced up to 80-

90% compared to LiCl treated bacteria. Apart from adhesion studies, the SLP from L. fermentum 

was also studied for its radical scavenging and immunomodulatory activity. The SLP was found to 

exhibit strong antioxidant properties (ABTS radical scavenging activity, superoxide radical 

scavenging activity, chelation of ferrous ions, and reducing power) studied in vitro. Besides, the 

enhanced phagocytosis potential in peritoneal macrophages also indicated its role in 

immunomodulation. The results thus revealed that SLP plays a potential role in adhesive property 

of L. fermentum with potent anti-oxidative and immunomodulatory potential.  
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Chronic myeloid leukemia (CML), a clonal long-lasting myeloproliferative disorder related to 

hematopoietic stem cells, occurs mainly due to interchromosomal translocation of genes. This 

translation occurs between the long arms of chromosomes 9 (ch9) and 22 (ch22), and 

consequently, a small chromosome forms known as the Philadelphia chromosome. This abnormal 

chromosome, formed after translocation, was first observed by Peter C. Nowel and David A. 

Hungerford at Fox Chase Cancer Centre, Philadelphia, USA, because of which this chromosome 

was named as the Philadelphia (Ph) chromosome (Rowley, 1973). Philadelphia chromosome is 

unusually short and has a fused gene called Bcr-Abl oncogene, which codes for the constitutively 

active tyrosine kinase BCR-ABL (Deininger et al., 2000). This activated fused protein, BCR-ABL, 

causes CML progression primarily by stimulating various cellular signaling pathways (Marega, 

2010). For the treatment of CML, the Tyrosine kinase inhibitors (TKIs) (Imatinib, Dasatinib, 

Bosutinib, Nilotinib, and Ponatinib) proved to be the most effective first-line therapy, but after the 

persistence of residual disease and emergence of drug resistance, TKIs proved ineffective against 

CML progression (Shah et al., 2002; Saussele and Silver, 2015). The resistance against TKIs 

includes the threonine to isoleucine substitution at position 315 (T315I mutation) in BCR-ABL 

protein (location 315 is considered as the gatekeeper residue of ABL kinase domain) (Vaidya et 

al., 2011); or through BCR-ABL mediated activation of PI3K/Akt/mTOR (phosphoinositide 3-

kinase/Akt/mammalian target of rapamycin) pathway (Burchert et al., 2005). So, studies on BCR-

ABL gene regulation may provide novel alternative strategies against CML. In such a case, the 

investigation turned to target different components of the PI3K/Akt/mTOR pathway by RNA 

interference (RNAi). 

In the respective study, there is a brief description of inhibitory miRNAs' monitoring role on the 

PI3K/Akt/mTOR pathway, which has been investigated against several types of cancer, including 

leukemia. Therefore, future clinical investigations of combination therapy against CML, including 

TKIs and inhibitory miRNAs, may prove effective treatments for drug-resistant CML 

 

Key Words: Chronic Myeloid Leukemia (CML), PI3K/Akt/mTOR pathway, MicroRNAs 
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Excessive use of atrazine, a herbicide has raised severe concerns due to its toxicity in plants, soil 

and water bodies. Several approaches have been used to reduce the deleterious impact of ATZ 

toxicity. Present study was planned to investigate the possible protective action of melatonin and 

vitamin E & C against atrazine-induced nephrotoxicity. Animals were randomly separated into 

eight groups: Control; Vitamin E (50mg/kgbw); Vitamin C (200mg/kgbw); Melatonin (MEL) 

(10mg/kgbw); Atrazine (ATZ) (300mg/kgbw); ATZ+VE; ATZ+VC; and ATZ+MEL groups and 

treated orally, daily for 28 days. The in vivo administration of atrazine demonstrated significant 

decrease in bodyweight. Atrazine-induced-nephrotoxicity persuaded the oxidative damage 

manifested by enhanced LPO, reduced GSH and antioxidant capacity; altered antioxidant enzymes 

(CAT, SOD, GPx and GST) and DNA damage. Histopathological findings of the kidneys revealed 

disturbed architectural integrity characterized by infiltration, swelling and degeneration of renal 

tubules in atrazine intoxicated rats. Interestingly, atrazine-induced oxidative damage and 

histopathological and biochemical alterations in the kidneys were attenuated by co-administration 

of melatonin and vitamin E&C. We suggest predominant action of melatonin than vitamin E&C. 

In conclusion, melatonin emerged as a stronger and more efficient nephroprotective antioxidant 

compared to vitamin E&C against the cellular damage induced by atrazine intoxication in rats. 

Key Words: Atrazine, Oxidative stress, Melatonin, Vitamins E and C, Antioxidant enzymes, 

Nephrotoxicity 
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Cancer research includes a diverse array of fields and the continuous development of novel 

therapeutics. One such latest development is of exosomes. Exosomes are vesicles that mediate 

cellular communication and deliver biomolecules by overcoming the challenge of biological 

barriers. Exosome study is an emerging field of research due to its immense lucrative and exciting 

potential for the treatment of various diseases including cancer. They can be used as a shuttle to 

carry drugs, as a cancer prognostic marker or even as therapeutic targets. Exosomes also possess 

an intriguing immunomodulatory potential that can be exploited to obtain novel innate and 

adaptive immunity in antitumor immune surveillance. Tumor-derived exosomes(TEX) show great 

promise in tumor immunotherapy and their role in regulating the sensitivity of tumor cells in 

immunotherapy can be used to devise an effective therapy. 

In this paper, we aim to encompass the role of exosomes in cancer immunotherapy, the future 

prospects of exosomes and the challenges that would need to be overcome. Latest results and 

discoveries relating to exosome application have also been included. 
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Chimeric Antigen Receptor T (CAR-T) cell therapy, recently approved by the FDA, is one of the 

latest and most exciting innovations in cancer immunotherapy. This therapy has shown exceptional 

scope to be used as a treatment for haematological malignancies. CAR-T cell therapy uses genetic 

engineering techniques to insert a gene into T-cells, isolated from the patients’ blood, which will 

be expressed as a receptor protein. This receptor will recognize specific antigens present only on 

the surface of the cancer cells in the patient’s body. Despite the powerful anti-tumor activity shown 

by these engineered T-cells, this therapy also shows unforseen potent side-effects such as Cytokine 

release syndrome (CRS) and CAR-T cell-related encephalopathy syndrome (CRES). If these 

potentially fatal complications can be managed efficiently, it will promote the use of promising 

CAR-T cells as an anti-cancer treatment. This research paper provides precise details about 

construction of the chimeric T- cells in laboratories, different methods for transfection of T-cells, 

various biomarkers that play a role in this treatment and the adverse consequences involved with 

use of this immunotherapy. 
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Gold nanoparticles possess huge potential in various areas due to their several innovative features. 

Traditionally nanoparticles synthesis was done by using physical and chemical approaches. These 

approaches have several disadvantages therefore a biological synthesis of nanoparticles is of great 

attention. Biological approaches utilizes bacteria, viruses, algae, fungi, yeasts, and plants. 

Nanoparticles synthesis using plant material arises as nano factories as they provide non-

hazardous, clean and environmentally friendly method with several physicochemical properties. 

Gold nanoparticles attends special consideration due to their wide range of applications. Gold has 

huge potential in the medical and environmental area, due to their various therapeutic activities 

such as antibacterial, antifungal, anticancer, and catalytic applications. Plants produce various 

bioactive compounds which act as reducing and capping agents, to form stable and control shaped 

gold nanoparticles. In the present review, an overview of different reports on gold nanoparticles 

synthesis using plants has been discussed. Additionally, mechanisms involve in synthesis, factors 

affecting the synthesis process and biological applications of gold nanoparticles have also been 

discussed.  

Key Words: Green method, plants, gold, nanoparticles 
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Nano-based therapeutics have shown promising antimicrobial potential in combating 

microbial drug resistance and pathogenicity. Among several nanoparticles (Nps), Silver 

nanoparticles (AgNps) have been widely exploited as antimicrobial agents due to their inherent 

antimicrobial, wound healing and anti-inflammatory properties. In this study, we demonstrated 

antimicrobial potential of AgNps against drug susceptible and resistant isolates of C. albicans. 

Herein, spherical, stable and crystalline AgNps of 21.6 nm average size, prepared by chemical 

reduction method, showed minimum inhibitory concentration (MIC90) at 40 µg mL-1 against C. 

albicans wild type cells and inhibited the growth of multi drug resistant (MDR) Candida isolates. 

Furthermore, AgNps treated Candida cells showed altered membrane fluidity, lipid 

composition, surface morphology and cellular ultrastructure. Interestingly, we found AgNps 

blocked yeast to hyphal morphogenesis through alterations in the signaling pathway. Ergosterol 

and oleic acid are two key constituents of fungal membrane and important determinants of drug 

susceptibilities and hyphal morphogenesis. Thus, the lowering of ergosterol content and oleic acid 

in AgNps treated cells correlated well with the observed sensitivity and inhibition of hyphal 

morphogenesis. To summarize, AgNps possess the potential to address challenges of MDR and 

fungal pathogenicity through multi targeted action and broad-spectrum activity. 
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Carbonyl reductases are ubiquitous enzymes and found in all organisms performing various 

metabolic activities. The presence of these enzymes abundantly in the yeast, Candida parapsilosis 

ATCC 7330 has been established in our lab as evidenced by the numerous oxidation-reduction 

reactions reported. Carbonyl reductases (CRs) are of the alcohol dehydrogenase superfamily and 

require NAD(P)+/NAD(P)H cofactors. Human CRs play a vital role in the body as one of the 

important metabolising enzyme by interacting with various carbonyl groups, which include 

endogenous as well as xenobiotic compounds but are less studied than the cytochrome P450 

enzymes.  CRs can be either beneficial by reducing oxidative stress or detrimental by causing drug 

resistance. Availability of novel activators and inhibitors specific for these enzymes, is an 

unfulfilled requirement. From the recombinantly purified stereospecific enzymes from Cp in our 

lab, S specific carbonyl reductase (SRED), purified enzyme (homology model), shows conserved 

amino acids at the catalytic site and cofactor binding region with human carbonyl reductase 

(1WMA) to be overlapping.  This model enzyme will be used to identify activators and inhibitors 

of the CRs which can impact drug and xenobiotic metabolism. 

Key words: Carbonyl Reductases, Xenobiotic metabolism, Candida parapsilosis ATCC 7330, 

Isolated pure enzymes, Human carbonyl reductases 
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In the present investigation, a novel and inexpensive biosafe therapeutic approach has been 

designed to combat drug resistant microbial infections by using ZnO Quantum Dots (QDs). ZnO 

QDs were synthesized using wet chemical route and characterized by X-ray diffraction (XRD), 

UV-Vis absorption spectroscopy, Scanning Electron Microscope (SEM) equipped with Energy 

Dispersive X-ray Spectrometer (EDS) and Transmission Electron Microscope (TEM). 

Antimicrobial potential of ZnO QDs was investigated against multidrug resistant (MDR) strains of 

both bacterial (Escherichia coli) and fungal (Candida albicans) pathogens using microdilution 

method and spot assay. Monodispersed, spherical ZnO QDs with average diameter of ~5-6 nm was 

synthesized and characterized. ZnO QDs exhibited hexagonal wurtzite structure and showed 

typical absorption peak at 360 nm corresponding to a band gap of 3.4 eV. The assays for in-

vitro antimicrobial activity revealed dose dependent toxicity and minimum inhibitory 

concentration of ZnO QDs was obtained at 200 μg/ ml for E. coli (MIC70) and C. albicans 

(MIC90). Highly drug resistant clinical E. coli strains with Extended Spectrum Beta Lactamase 

(ESBL) activity and C. albicans with high levels of fluconazole resistance displayed significant 

growth inhibition after treatment with ZnO QDs. It can be concluded that chemically synthesized 

ZnO QDs (5-6 nm) possess tremendous potential to combat MDR pathogens.  

Keywords: ZnO QDs, Antimicrobial therapy, Multi drug resistance (MDR), Broad spectrum 
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Alcohol dehydrogenases (ADHs) are valuable oxidoreductases which catalyse NAD+/NADP+ 

dependent reversible interconversion of primary and optically active secondary alcohols into the 

corresponding aldehydes and ketones[1]. Chiral alcohols are important building blocks for the 

synthesis of enantiopure pharmaceuticals, inhibitors, pheromones and antibiotics[2,3]. Candida 

parapsilosis ATCC 7330 (Cp) a known rich source of oxidoreductases has been established as a 

whole cell biocatalyst for organic oxidation and reduction reactions like deracemisation, 

asymmetric reduction and enantioselective oxidation from our laboratory[4]. Asymmetric 

reduction of the prochiral compounds by the whole cells of this yeast mostly give ‘(S)’ enantiomer 

depending upon various aspects. To study the stereospecificity and substrate selectivity of enzymes 

catalysing these reactions, purification of enzymes from Cp was strategic. To this end, we have 

already reported the purification and characterization of (S)- specific carbonyl reductase (Sred) and 

(R)- specific carbonyl reductase (CpCR) from Cp using recombinant DNA technology 

methods[5,6]. Here we report the purification of wild type (S)-stereospecific ADH from native 

strain of Cp, where the crude extract shows the presence of multiple dehydrogenases with opposite 

stereospecificity [(S)- and (R)- stereospecific enzymes] [7,8]. The current research elaborates 

purification of wild type (S)-stereospecific ADH, its biochemical characterisation, substrate 

selectivity and comparative analysis with previously reported recombinant alcohol dehydrogenases 

from our laboratory. 
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Polyurethane (PU), with its excellent biocompatibility and hemocompatibility, has become one of 

the most popular synthetic elastomers. Also, PU has a simple method of preparation, and with 

certain chemical modifications, it can display mechanical properties like durability, elastomer-

like-character, fatigue resistance, and tolerance to body conditions at the time of healing. Hence, 

PUs have established the standard for high-performance systems and are extensively used in 

medical devices such as dressings, antibacterial membrane, tubing, catheters, and blood-contacting 

materials. In today’s scenario, Waterborne Polyurethanes (WPU) pose as an environmentally safe 

way of fulfilling increased demands for biomaterials due to their low toxicity. WPUs contain zero 

or low levels of organic solvents and are non-malignant due to the absence of an isocyanate group. 

Its high structure/property diversity further adds to its applicability as a biomaterial. The purpose 

of this review is to present an environmentally friendly method of synthesis of WPUs and 

showcase the manufacturing processes and applications of WPU and WPU based nanocomposites 

from the biomaterial viewpoint. 
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A comprehensive study on Zein film blended with glycerol and essential oils (EOs) is presented 

in this work. In particular, antimicrobial efficacy and barrier properties of developed active zein 

films are tested. Results show that films are effective against spoilage microorganisms. The 

incorporation of EOs in zein films significantly reduces the growth of microbes over fruit samples 

since day 3. Physical interactions existing between EOs along with glycerol and zein provide 

considerable barrier properties. The glass transition temperature of the film comes out to be 47.7 

°C having the tensile strength of 1.21± 0.05 MPa. TGA curves show major weight loss in the range 

of 220 °C - 375 °C. In conclusion, edible active zein film coating materials can be used as healthy 

packages over food and drug to increase their shelf life and functionality. 
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Utilizing microalgae as an alimental source in larviculture of fish, shellfish and maintenance of 

hatcheries has long been a key retort for aquaculturists. Harnessing diatoms which are an 

ubiquitously found phytoplankton responsible for fixing 20-25% of global carbon, having an 

intriguing composition of cellular metabolites like proteins (12-35% DW), lipids (7.2-23% DW) 

and carbohydrates (4.6-23% DW) could elevate not only health of fishes, shrimps and molluscs 

but also improve the spawning and egg quality. For screening the multifarious nutritional potential, 

diatom species like Chaetoceros, Skeletonema, and Thalassiosira, isolated and purified the 

laboratory had been assessed based on their biochemical content and anti-bacterial and antioxidant 

activity. The results exhibited them as a significant producer of fucoxanthin, ω-3 fatty acids like 

eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), and secondary metabolites like 

phenol, flavonoids and tocopherol. The yield of EPA and DHA (mg g−1 DW of extract) were found 

to be maximum in Thalassiosira sp. (25.54 ± 1.26; 25.238 ± 1.52), followed by that in Chaetoceros 

sp. (19.29 ± 1.54; 22.09 ± 1.9) and Skeletonema sp. (15.178 ± 0.78; 12.28 ± 0.73). Conversely, 

highest concentration of total protein was found in Skeletonema sp. as 534.5 mg g−1 DW of extract 

and that of total carbohydrates and polysaccharides was observed in Thalassiosira sp. as 181.13 

mg g−1 DW of extract and 93.40 mg g−1 DW of extract, respectively. Further the concomitant 

synthesis of numerous secondary metabolites also highlighted the incomparable antioxidant 

capacity and bio control activity in preventing growth of fish pathogens like Aeromonas, 

maximally in Skeletonema sp. Thus, aqua feeds derived from diatoms could not only prevent 

undesirable rancid oxidation of feedstuffs but also increase the shelf life of the formulation thereby 

demonstrating them as a quintessential dietary supplement for aquaculture as well as health sector. 

Keywords: Aquaculture; Aquafeed; Diatoms; Nutritional potential; Secondary metabolites. 
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Traditional sweet corn is poor in nutritional quality due to low levels of provitamin-A (proA), 

lysine and tryptophan. Mutant version of β-carotene hydroxylase1 (crtRB1) and opaque2 (o2) 

genes were introgressed together into elite sweet corn inbreds through marker-assisted selection. 

Here, the accumulation pattern of β-carotene (BC), β-cryptoxanthin (BCX), proA, lysine and 

tryptophan along with expression of β-carotene hydroxylase1 (crtRB1) and opaque (o2) genes 

were investigated in biofortified and traditional sweet corn inbreds at 20-, 24- and 28- days after 

pollination (DAP). Across the harvest dates, the BC, BCX, proA, lysine and tryptophan among 

biofortified sweet corn inbreds ranged from 9.27–14.26 µg/g, 8.26–13.53 µg/g, 14.17–21.03 µg/g, 

0.28–0.33% and 0.058–0.089%, respectively. The same in traditional sweet corn inbreds varied 

from 1.57–1.89 µg/g, 1.57–2.24 µg/g, 2.18–2.89 µg/g, 0.16–0.18% and 0.030–0.035%, 

respectively. Overall, biofortified sweet corn inbreds possessed significantly higher concentration 

of proA carotenoids and essential amino acids than traditional sweet corn inbreds. A decreasing 

trend of proA carotenoids, lysine and tryptophan accumulation was observed from 20-DAP to 28-

DAP. Biofortified sweet corn inbreds possessed significantly lower expression levels of crtRB1 

(4.1-folds) and o2 (2.2-folds) compared to traditional sweet corn inbreds. Both crtRB1 and o2 

displayed common pattern of expression with highest expression at 24-DAP. Pearson correlation 

analysis revealed significant negative correlation (P≤0.05) of crtRB1 transcripts with BC (–0.83), 

BCX (–0.79) and proA (–0.83) concentrations. The transcript levels of o2 were also negatively 

correlated with lysine (–0.83) and tryptophan (–0.73) contents. This is the first report on expression 

of crtRB1 and o2 genes during kernel development in biofortified sweet corn. The information 

generated here hold immense promise in understanding the dynamics of gene-regulation during 

kernel development in sweet corn. 

Keywords: Sweet corn, gene expression, crtRB1, opaque2, carotenoids, lysine, tryptophan 
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Aplastic Anaemia was first found by Ehrlich in a pregnant lady in the twentieth century. It is a sort 

of pallor wherein the bone marrow quits creation fresh blood cells. This can cause significant 

wellbeing inconveniences. It was generally deadly however since a couple of many years prior, 

aplastic pallor could now be relieved or postpone the fatalities by undifferentiated cell 

transplantation or immunosuppressive medication treatment. The pathophysiology is resistant 

intervened as a rule, with enacted type 1 cytotoxic T cells appeared. The nuclear reason of the 

degenerate resistant response and needs hematopoietic cells is at present being portrayed 

genetically; models are telomere fix quality changes in the target cells and dysregulated T-cell 

institution pathways. Immunosuppression with antithymocyte globulins and cyclosporine is 

effective at restoring platelet creation in a large portion of patients, notwithstanding, descend into 

sin and especially the progression of clonal hematologic contaminations remains dangerous. An 

allogeneic juvenile microorganism move from histocompatible kinfolk providers is recuperating 

in the unimaginable prevailing piece of energetic patients with extraordinary aplastic paleness; the 

huge challenges are loosening up the upsides of transplantation to patients who are more settled or 

who need family suppliers. Late results with elective wellsprings of juvenile microorganisms and 

a collection of trim regimens to achieve their engraftment have been promising, with perseverance 

in minimal pediatric case plan coordinating conventional transplantation results 
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The most frequently occurring diseases among the people of all age groups worldwide is the acute 

respiratory illnesses. Acute respiratory diseases are usually caused in the upper air-tract and is self-

limiting. However, a very small percentage can develop into a more chronic infection such as 

bronchitis or pneumonia. Children and elderly people, especially those belonging to the developing 

countries, are the more vulnerable to such infections. Viruses are the major cause of respiratory 

disease in the upper and middle respiratory tract. Licensed vaccines are not available for such acute 

respiratory diseases. The following study aims to suggest a possible immunogenic agent against 

acute respiratory disease caused by Rhinovirus, H1N1, and Parainfluenza virus. Moreover, this 

study also focuses on finding a potential drug against SARS-CoV-2. The immunogenic compounds 

were taken from the ZINC database and subjected to molecular docking analysis with the viral 

proteins of the above-mentioned viruses. Docked complexes exhibiting best binding were further 

subjected to molecular dynamics analysis.   

Keywords: Acute respiratory illnesses, SARS-CoV-2, H1N1, Rhinovirus, Parainfluenza, 

immunogenic agents. 
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Cancer and its metastatic properties have troubled the human population. Though vast cancers 

being sporadic yet the recent and ongoing research on inherited genetic defects leading to tumor 

induction and suppression of normal cell regulatory pathways in cancer affected cells has paved 

way to new discoveries. Majority of sporadic cases exhibit no clear-cut known clustering and 

probably result from the collective effects of multiple, poorly penetrant variations in a much 

larger group of genes, modified by environmental factors. Study on BRCA 1 and 2 gene 

mutations have now raised their greater susceptibility to breast, ovary and fallopian cancers. 

Humans being diploid having both the copies of modified genes have greater risk of incurable 

infection. These mutations result in protein alteration, small insertions or deletions or 

introduction of stop codons. PTT s (protein-truncation test) has enabled gene mutation detection. 

These genes are regulatory genes in the cell cycle with great emphasis on gene recombination, e 

DNA repair, cell cycle-checkpoint control, protein ubiquitylation and chromatin remodeling. 

DNA repair is the most upcoming researched trait of these genes enabling metastatic control with 

functional domains and protein regulation. 

Keywords: Breast cancer, BRCA 1 and BRCA2, PTT, DNA repair  
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Glucose-6-phosphate dehydrogenase (G6PD) deficiency is an X linked enzyme disorder affecting 

more than 400 million people across the globe. Epidemiological studies show that the prevalence 

of G6PD deficiency is significantly related to malaria. The absence of unfailing bedside diagnostic 

for detecting G6PD deficiency is one among the hurdles in malaria elimination. Currently, the 8-

aminoquinoline drug family drugs such as primaquine, tafenoquine are used for the complete cure 

of malaria. People with G6Pd deficiency have the threat of haemolysis if exposed to these drugs 

at certain doses. G6PD deficiency testing is recommended by the World Health Organization for 

populations with greater than 5% prevalence of G6PD deficiency. Recently, a study suggested that 

G6PD deficiency is a big problem on the National Health Programmes, particularly in the Indian 

tribal population which warrants further mass-scale surveillance to recognize it. Here we aim to 

address this issue by using a PoC technique which will not only detect the deficiency but also show 

the genotype of deficient person. 

Mutation detection, in addition to providing diagnostic accuracy, may be used for prediction of 

clinical severity based on the type of G6PD molecular variants. This will assess the prevalence of 

G6PD deficiency and identify the most common variants causing G6PD deficiency in populations 

in India where vivax malaria is frequent. Such data could support the work of policymakers in 

devising evidence-based strategies for the safe introduction of 8-aminoquinolines in routine 

malaria case management. A point of care G6PD lateral flow kit will be developed using formazan 

substrate, 2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H tetrazolium 

monosodium salt (WST-8) with a hydrogen carrier of 1methoxyphenazine methosulfate (1-

methoxy PMS) along with a second strip showing three common G6PD variants mutations in India 

that is G6PD Mediterranean, Odisha and Kerala-Kaylan by isothermal multiplex recombinase 

polymerase amplification (RPA) method. We seek to develop a novel approach, with a goal to 

detect G6PD deficiency and its genotyping result in a short time and at low cost. 
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Environmental biotechnology is the branch of biotechnology that labels environmental issues, like 

renewable energy generation, biomass production, removal of pollution through biological 

processes. In other words, it is known as a system of scientific and engineering knowledge based 

on the use of microorganisms and their products that are used to prevent environmental problems, 

it is also done through biotreatment, bioremediation and biomonitoring of environmental 

problems. Taking all such problems into consideration, the role of bioprocess and biosystems are 

analyzed. The main role of this biotechnology in future is to contribute with good solutions and 

remediation of contaminated environments, also minimizing pollution and creating alternatives. 

This field of biotechnology involves many applications such as prevention, detection, 

bioremediation and other engineering processes that are suitable and sustainable for the 

development and betterment of living. Through such applications it is easy to convert waste into 

reusable products. We can avoid using hazardous pollutants and wastes that harm nature by the 

benefit of environmental biotechnology. The development of our society should be in such a way 

that our environment should be protected and also help us to develop it, hence environmental 

biotechnology plays a major role.  

KEY WORDS : Environmental problems, biological processes, bioremediation, environmental 

protection, hazardous pollutants, bioprocess, biosystem. 
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The SARS-CoV-2 genome encodes for 4 structural proteins and several non-structural proteins 

(nsps). One of the important enzymes, 3CLpro, cleaves 11 inter-domain sites of a poly protein which 

gives rise to several smaller nsps involved in the viral replication and transcription cycle. This 

makes 3CLpro an attractive drug target against SARS-CoV-2. In the current study, a library of isatin 

derivatives was prepared based on earlier published literature. These derivative were found to be 

effective against 3CLpro of SARS-CoV-1. They were then virtually docked and screened to assess 

the inhibitory effect of these drugs against 3CLpro of SARS-CoV-2. Rigid protein-ligand molecular 

docking was performed using AutoDock 4.2.6 and binding analysis was performed using PyMol, 

UCSF Chimera and Discovery Studio Visualizer. We then shortlisted 5 isatin derivatives which 

show highly negative binding energy. The inhibitory potency of these compounds depended on 

the substituted groups in isatin scaffold and they bind to the S1, S1’, S2 and S3 substrate binding 

sites. Finally, we selected an isatin derivative with the lowest binding energy and made chemical 

modifications in the substituent groups. Our results indicate that some of these modifications 

further improve the binding affinity of these derivatives. These derivatives may now be chemically 

synthesized and used for in vitro studies. 
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The genus Cryptocarya (Lauraceae), comprising of more than 300 species, is distributed in Africa, 

Asia, Australia and South America. Most of the species are used in traditional medicines for 

treating skin infections and diarrhea. Cryptocarya amygdalina is an endangered species known to 

occur in NE India, Bhutan, Nepal, Tibet, Bangladesh, Myanmar, Thailand, Malaysia and 

Indonesia. In the current study, the chemical composition of bark essential oil of Cryptocarya 

amygdalina and its antioxidant, anticancer and anti-inflammatory properties have been reported. 

On hydro-distillation of bark samples, the essential oil yield was found to be 0.10% on fresh weight 

basis. Gas chromatography-mass spectrometry (GC-MS) analysis revealed the presence of 57 

phytoconstituents accounting to 99.01% of the total oil. The dominant compounds of bark essential 

oil of Cryptocarya amygdalina were sesquiterpene hydrocarbons (78.71%). β-caryophyllene 

(34.77%), α-copaene (14.26%), bicyclogermacrene (7.65%) and δ-cadinene (4.42%) were the 

major constituents. The oil exhibited strong radical scavenging activity against DPPH and ABTS 

assay with inhibitory concentration (IC50) values of 12.97 ± 0.24 and 1.28 ± 0.07 µg/ml, 

respectively compared to positive standards ascorbic acid and BHT. Cryptocarya amygdalina bark 

essential oil showed potent cytotoxicity against human colon (HCT-116) and ovarian (PA-1) 

cancer cell lines with IC50 values of 5.19 ± 0.12 and 1.34 ± 0.09 µg/mL compared to untreated 

control in MTT assay. Besides, this essential oil at 50 μg/mL attenuated lipopolysaccharide induced 

inflammation in RAW 264.7 macrophages by inhibiting 93% of nitric oxide production. To the 

best of our knowledge, this is the first scientific report on the essential oil constituents 

of Cryptocarya amygdalina and its biological activities, and the possibility of its use in 

pharmaceutical and natural products industries need to be explored through further in-depth 

research.  

Keywords: Anticancer, Antioxidant, Anti-inflammatory, Cryptocarya amygdalina, Essential oil 
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Bacopa monnieri (L.) is having immense therapeutic potential, mainly due to the presence of 

triterpinoid saponins, ‘bacoside A’. However, bacoside A content in the B. monnieri varies 

significantly in different habitat of Eastern India as the biosynthesis and accumulation of secondary 

metabolites is strongly influenced by environmental factors. Thus, in the present study, a feed-

forward artificial neural network (ANN) based model was performed using back-propagation 

algorithm to analyze the impact of abiotic ecological factors (climate and edaphic factors) and 

predict an appropriate location for the farming of B. monnieri with excessive bacoside A content. 

Eighty one experimental dataset were generated by collecting B. monnieri accession, from various 

geographical regions of two provinces (Odisha and West Bengal) of eastern India. For each 

accession, 13 input parameters of climate and soil nutrient factors were considered. The 

experimental datasets for training, validation and testing were arbitrarily segregated with 75 %, 15 

% and 15 % respectively.  In addition, we found 0.667 to 2.868 % of bacoside A by HPLC analysis. 

From the present study, we observed, the multilayer perceptron (MLP) ANN with 10,000 training 

epochs, one hidden layer and 11 neurons with 13-11-1 architecture showed highest accuracy for 

bacoside A . Statistical measure such as coefficient of determination (R2), root mean square error 

(RMSE) and mean absolute error (MAE) of 0.950, 0.158 and 0.127 respectively indicated high 

performance of ANN model. Moreover, the highest effect of nitrogen and altitude among the 13 

input factors on predicted bacoside A yield revealed by sensitivity analysis. This ANN based 

prediction model study revealed its significance in predicting optimum bacoside A yields in 

Bacopa monnieri at a specific location. 

Keywords: Artificial neural network, Bacopa monnieri, bacoside A, climatic factor, Soil nutrients 
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Mast Cells (MCs) are among the first innate immune cells that sense the invading pathogens and 

regulate host’s defense strategies. MCs are sentinel cells present throughout host body. To 

elucidate that MCs directly interact with pathogens and their effector responses contribute towards 

clearance of pathogens, their interactions with Leishmania donovani, that causes visceral 

leishmaniasis, Leishmania tropica, that causes cutaneous leishmaniasis, and Mycobacterium bovis 

Bacillus Calmette Guerin (BCG), another intracellular pathogen, were investigated. In vivo BCG 

administration in mice caused a big increase in MC numbers in lung. Further, significant killing 

of BCG was seen on co-culture of BCG and Rat Basophilic Leukaemia (RBL-2H3) MC line. In 

vitro co-culture of Leishmania with Peritoneal MCs from BALB/c mice (a susceptible host for 

Leishmania infection) and RBL-2H3 MCs showed that L. tropica were killed but viability of L. 

donovani was not greatly affected. RBL-2H3 MCs were able to phagocytose BCG and take up 

BCG-derived antigens by macropinocytosis. This uptake was partially inhibited by disruption of 

lipid rafts and cytoskeleton. The uptake by MCs was further enhanced by MC activation or 

pathogen opsonization, may be for direct contribution during an active immune response to 

pathogens. Also, L. tropica was phagocytosed by MCs but L. donovani was not. Reactive Oxygen 

Species and MC extracellular traps were generated by MCs on interaction with both species of 

Leishmania and BCG. This study highlights the multi-pronged effector responses of MCs on 

encountering various pathogens. Understanding the molecular mechanisms of these responses or 

their evasion may provide us with novel avenues to tackle the innate immune evasion by such 

intracellular pathogens.  

 

Keywords: Mast cells, Leishmania donovani, Leishmania tropica, Mycobacterium bovis Bacillus 

Calmette Guerin, phagocytosis, macropinocytosis, Mast cell extracellular traps, evasion 
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Vaccine development strategies using full-length spike proteins for SARS COV-2 have previously 

shown adverse effects, causing inflammation via antibody-mediated disease enhancement in 

animal models. Our study highlights in-silico approaches to identify potential CD8+ cytotoxic T-

Cell epitopes from novel protein sequences generated by shotgun sequencing protocols that could 

serve as potential antigens in the development of novel subunit vaccines. We found distinctly 

antigenic sequences from the SARS-CoV-2 that have led to the identification of 4 proteins that 

demonstrate an advantageous binding with HLA -1 molecules. Nonstructural sequences were 

identified from the UniProtKB database and their basic physicochemical properties were 

calculated. CASP reviewed servers generated the 3D structures of these identified proteins, MD 

simulations, and rapid energy minimization protocols were applied to refine these structures and 

their thermodynamic stability was predicted. The most common MHC Class-I subtypes for Asian 

and African countries were identified from the Allele Frequency Net Database and NetMHCpan 

4.1 server was used to predict the strong binding epitopes. Molecular Docking studies were also 

performed between the strong binding epitope sequences and MHC ClassI molecules. 

Conservancy Analysis to identify functionally important regions in the selected proteins. Results 

show how previously unexplored proteins may serve as better candidates for subunit vaccine 

development due to their high stability and immunogenicity, reinforced by their HLA-1 binding 

propensities and low global binding energies. Our extensive approach has resulted in the 

classification of 10 different epitope sites from 8 different proteins that have high antigenicity and 

low binding energies with HLA-1 alleles are most commonly present in the continent of Asia and 

Africa. A multiple consensus approach ensures the reliability and reproducibility of these results. 

This study thus provides further knowledge on the association of these HLA-1 alleles with 

COVID19, suggesting that good peptide coverage can be achieved by many different combinations 

of HLA-1 alleles. 
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