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Reignite Innovative Conferences has been registered under the Telangana state of India. We are here

to provide a great platform to all the academic people, researchers, scientists, and research scholars

to discuss on latest innovations and research progress involved in all the branches of science.

Through this platform, we want to explore new ideas and techniques for the development of the

global world along with protecting nature which provides a better life for human beings.

We are providing a good opportunity for young researchers by providing special space to discuss

with eminent speakers one-on-one about what they are working on, and they may even give you

advice on how to enhance your own work.

Our goal is to gather all the eminent speakers and young aspiring minds from all over the world to

share knowledge, providing good networking, and provide access to various activities related to a

particular subject with current findings and developments.

Reignite aims to give a great service to all businesspeople, entrepreneurs, industrialists to exhibit

their products and providing an opportunity for cost-effective marketing. We perceive that every

brand is unique and unusual in its own way. So, we recognize brand objectives, and all other needs to

provide a satisfactory result. We not only believe in doing excellent work but also providing the best

service to our esteemed clients. Launch your product through our platform and forge your business

relationships. We are conducting the B2B meetings which are an adaptable and fast way to engage

your guests in meaningful networking discussions with people who are truly relevant for your

businesses and projects. We deliver a spectacular hospitality experience to the attendees.

Why Reignite:

 To share ideas and innovative thoughts

 Engage in high-level debates and refine your ideas

 Networking and build your knowledge base

 Explore yourself among this tremendously growing scientific world

 Providing a holistic experience of academic tourism

 Meet esteemed experts and influencers face to face

 Expand Your Resources

 Help Institutions or Organizations to organize the successful International 

Conferences/National Conferences/Seminars/Workshops

 Cost-effective marketing

 Chance to collaborate with research organizations and industries

 Encounter new vendors and suppliers

 Product promotion activities

 Strengthen your brand recognition

Note: We did not publish full-length articles. The presented research abstracts will be published in 

the conference abstract book.

About Us

Reignite Innovative Conference
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Conference Agenda

Day 1 (September 02, 2020)

Session Morning Session (09:20 - 12:40)
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09:30 - 10:00
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Title: Foreseen Applications of Bio-inspired Therapeutic Nanomaterials in 

Agriculture and Food

Geetha N, University of Mysore, India

11:30 - 11:40 Discussion

Young Research Forum

11:40 - 12:00

Title: Role of Secretomes in Heavy metal Tolerance in the Fungus –
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15:25 - 15:30 Introduction

Keynote Presentation

15:30 - 16:00

Title: Novel Protein Diagnostic Biomarkers for Hepatocellular Carcinoma 

Detection and Crosstalk Elucidation between the Different Regulatory 

Pathways for Target Identification

Deepshikha Pande Katare, Amity University, India
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Title: Streptococcus pneumoniae Whole Cell Vaccine Production: Pathway to 

Process Intensification

Viviane M. Gonçalves, Butantan Institute, Brazil

16:30 - 16:35 Discussion

Speaker Presentation

16:35 - 17:00

Title: Biotechnological Advancement in Lantern Flowers (Ceropegia spp.) –

A Fascinating Group of Horticultural Importance

Jaykumar J. Chavan, Yashavantrao Chavan Institute of Science, India

17:00 - 17:25

Title: Carboxylate Clamp Tetratricopeptide Repeat (TPR) Domain Containing 

Hsp90 Cochaperones in Triticeace: An Insight into Structural and Functional 

Diversification

Divya Mishra, Kansas State University, USA

17:25 - 17:50

Title: Deesterification of Esters of Astaxanthin and its Intermediaries by 

Enzymolysis and Saponification from Haematococcus pluvialis subjected to 

stress

Janeth I. Galarza, State University Santa Elena Peninsula, Ecuador

17:50 - 17:55 Discussion

Young Research Forum

17:55 - 18:15
Title: DRD2 & ADORA: A Possible Target for Parkinson’s Disease

Nitu Dogra, Amity University, India
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Title: Enhancement of Shelf Life of Vegetables by a Bacteriocidal Activity of 

Bacteriocin 

Mansi Bansal, Manav Rachna International Institute of Research and Studies, 

India

18:45 - 18:55 Discussion
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Day 2 (September 03, 2020)

Session Morning Session (09:20 - 13:00)

09:25 - 09:30 Introduction

Keynote Presentation

09:30 - 10:00

Title: Visceral Leishmaniasis: Vaccine Designing Strategies Against A 

Neglected Parasitic Disease

Sabiha Imran, Manav Rachna International Institute of Research and Studies, 

India

Speaker Presentation

10:00 - 10:25
Title: Development of Novel Animal Model for Type 2 Diabetes Mellitus

Gunjan Sharma, Amity University, India

10:25 - 10:50
Title: Human Health Gets Personalized-A Biotechnological Approach

Shikha Saxena, Amity University, India

10:50 - 11:00 Discussion

Plenary Presentation

11:00 - 11:30
Title: Harnessing Photosynthesis to Produce Electricity and Hydrogen

Gadi Schuster, Technion – Israel Institute of Technology, Israel

Young Research Forum

11:30 - 11:50

Title: Genetic Circuitry and Interactions behind Efficacy of Dietary 

Flavonoids in Alzheimer's Disease

Ruchi Jakhmola Mani, Amity University, India

11:50- 12:10

Title: Role of Nanomaterials on Algae Growth and Lipid Production in 

Biofuel Application

Reetu Lohra, Amity University, India

12:10 - 12:30

Title: Mixotrophic Cultivation of Isolated Microalgae in Waste Sugarcane 

Vinasse for Nutrient Removal and Improved Lipid Recovery towards 

Biodiesel Application

Shrasti Vasisth, Amity University, India

12:30 - 12:50 Discussion

Vote of Thanks
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Mitigation for a Stressful Future: Fundamental Plant Biology towards Climate 

Change- Proof Crops

Reignite Innovative Conference

Jennifer Ann Harikrishna*1,2& Purabi Mazumdar2

1Institute of Biological Sciences, Faculty of Science
2Centre for Research in Biotechnology for Agriculture, University of Malaya,

Kuala Lumpur, Malaysia

Abstract:

Agriculture and hence food security is facing a stressful future: not only is the competition for arable

land and water resources increasing from human needs and activities, but also climate change will

bring extremes of temperature and water stress. Improved understanding of plant stress biology

through genomic and transcriptomic analyses, has led to the identification of several candidate

stress-‐responsive genes that can be useful for crop improvement. Using the example of our work on

banana root gene expression, I will illustrate how the analysis of mRNA, sRNA and degradome

transcriptome data led to the identification of miRNA-‐regulated transcripts and transcription

factor networks related to drought and salinity stress. Taking one such gene product through

functional analysis, our research group showed the constitutive expression of a banana G protein

cDNA in Arabidopsis to trigger stress responsive root adaptation that improved ability of the plants

to adapt to drought conditions. Analysis of miRNA loci on the banana genome has also allowed us to

identify transcription factor binding sites in miRNA promoters and predict regulatory loops for a

number of stress-‐related transcription factors that have feedback regulatory circuits in banana.

Future directions in crop stress biology will also be discussed.

Biography:

Prof. Dr. Jennifer Ann Harikrishna completed her Bachelor of Sciences degree in Microbiology at

the University of Surrey, U.K. then was awarded a Whitbread Scholarship to pursue her doctoral

thesis on the molecular genetics of industrial yeast at the Cranfield Institute of Technology, Cranfield

University, U.K. for which she was awarded Chancellors Gold Medal for the most outstanding

graduate student of the year in 1990. She followed this with a two year post-‐ doctoral

fellowship at the University of California in San Francisco (UCSF) before moving to Malaysia. She

held positions at TropBio Research Sdn. Bhd., University Putra Malaysia and the Malaysia

University of Science and Technology before returning to work at the University of Malaya in 2006.

Prof. Jenni is currently the Director of the Centre for Research in Biotechnology for Agriculture

(CEBAR) at the University of Malaya and holds a joint appointment as a Professor in the Genetics

Programme under the Faculty of Science at the University of Malaya. Prof. Jenni also holds a current

appointment as an Honorary Visiting Fellow in the Department of Genetics and Genome Biology at

the University of Leicester, UK. Prof. Jenni’s current research focus is on the molecular biology,

biotechnology and biosafety of moncotolydenous plants including banana, medicinal ginger, orchid

and oil palm.
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Microalgae as a Biofuel Feedstock: Regulators for Improved Lipid Production

Reignite Innovative Conference

R. P. Singh* and Jyoti Singh

Department of Biotechnology, Indian Institute of Technology Roorkee, Roorkee, India

Abstract:

Microalgae have recently emerged as a promising renewable feedstock for biofuel production,

mainly due to their rapid growth rate, ability to fix CO2, flexible adaptation, and capability to grow

in non-arable lands. However, the real technological challenge is to mass produce microalgae with

higher lipid content for the production of a low-value high-volume product to make it economically

viable. To accomplish this, approaches to maximize biomass and lipid production that are crucial for

improving the economics of microalgae-based biofuels were evaluated. This includes bioprospecting

of potential algal strains (preferably from indigenous habitats), derivation of pre-eminent nutritional

parameters and exogenous supplementation of phytohormones to regulate metabolic flux towards

enhanced lipid accumulation. To reveal the molecular mechanism of lipid metabolism in response to

nitrogen limitation in Desmodesmus sp. JS07, lipidomics and transcriptomic analysis were

performed. Lipidome analysis demonstrated a diverse spectrum of lipids, revealing 8 lipid classes

and 87 lipid species consisting of both polar and neutral lipids in Desmodesmus sp. JS07.

Transcriptome profiling of Desmodesmus sp. JS07 revealed the up-regulation of potential genes

related to fatty acid and TAG biosynthesis. Taken together, this provides a basis for improving our

understanding of TAG synthesis and identifying the key enzymes involved in TAG production and

for their overexpression in microalgae. Further, molecular modification of Desmodesmus sp. JS07

was employed by heterologous and homologous expression of BnDGAT2 and CvGPD1 constructs

respectively in order to augment the lipid accumulation. Therefore, the present work is an endeavor

to develop the strategies for enhanced lipid accumulation in microalgae for sustainable biofuel

production.

Biography:

Prof. R. P. Singh has contributed over three decades of his dedicated service for research and science

education. He is currently a Senior Professor at Department of Biotechnology, Indian Institute of

Technology Roorkee, India. Prof. Singh received his Master’s in Biochemistry from G.B. Pant

University of Agriculture & Technology, India and Doctoral degree in Microbial biochemistry from

Central Drug Research Institute, Lucknow, India. He had continued as a Research Associate at

Institute of Microbial Technology, Chandigarh. Further he worked at National Institutes of Health,

USA and Harvard Medical School, USA as a Visiting Fellow and as a Research Officer for more than

five years. He was also a visiting faculty for a year at University of Arkansas for Medical Sciences,

USA. His research interests primarily include enzyme engineering, biofuels, biopolymers and

targeted drug delivery. He is associated with several International and National organizations mainly

Process Innovation and Process Intensification Network, UK; European Federation of

Biotechnology, Committees on Genetically Modified Organisms and Food, Food Safety and

Standards Authority of India ; Expert Committees of Department of Science & Technology and

Department of Biotechnology, Govt. of India and Life Science Research Board, DRDO, Govt. of

India.
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Novel Protein Diagnostic Biomarkers for Hepatocellular Carcinoma Detection 

and Crosstalk Elucidation between the Different Regulatory Pathways for Target 

Identification

Reignite Innovative Conference

Deepshikha Pande Katare

Proteomics and Translational Research Lab, Centre for Medical Biotechnology, Amity Institute of 

Biotechnology, Amity University, Uttar Pradesh, India

Abstract:

Primary liver cancer results in the second most common cause of cancer-related mortality

worldwide, indicative of the significant treatment challenge posed by this malignancy. In recent

years, the incidence of liver cancer has dramatically increased and rates are expected to double again

over the course of the next decades. Liver cancer typically manifests as hepatocellular carcinoma

(HCC), arising from hepatocytes, which accounts for up to 85% of all liver diseases. Multiple

failures of Phase III promising drugs have led to the suggestion that a therapeutic plateau has been

reached and that a vastly improved understanding of the molecular mechanisms of liver cancer will

be necessary to drive new treatment paradigms.

Many signaling pathways play crucial roles in the maturation of liver cells such as TGF-β/TBR,

IGF/IGF-1R, HGF/MET, Wnt/β- catenin/FZD, and TGF-α/EGFR signaling. Dysregulation of these

pathways represents a crucial role in hepatocarcinogenesis. The present study aims to identify the

novel biomarkers of HCC and elucidate cross-talk between the different regulatory pathways. The

biomarkers can be beneficial for development of diagnostic biosensors and understanding of these

interdependent regulatory pathways holds a great promise for the development of new therapeutic

approaches to this devastating disease. We have also identified new receptor/target within these

regulatory pathways which are responsible for progression of HCC.

Biography:

Dr. Deepshikha Pande Katare is an Assistant Director and Head of Centre for Biotechnology, Amity

University, UP, India. She has 22 years of experience as a research scientist and an academician. She

got a Ph.D. from Hamdard University, India in 1996. Till now, she published 89 journals, which are

published in reputed journals. She got the 5 patents for her research activity. She has a research

interest in the field of Medical Biotechnology, Neuroproteomics, Oncoproteomics, Noval drug

delivery systems, Metabolic engineering
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Streptococcus pneumoniae Whole Cell Vaccine Production: Pathway to Process 

Intensification

Reignite Innovative Conference

Viviane M. Gonçalves

Butantan Institute, São Paulo, Brazil

Abstract:

The available pneumococcal conjugate vaccines provide protection against only those serotypes that

are included in the vaccine, which leads to a selective pressure and serotype replacement in the

population. An alternative low-cost, safe and serotype-independent vaccine was developed based on

a non-encapsulated pneumococcus strain. This talk will show the pathway to achieve process

intensification to improve biomass production using perfusion-batch with cell recycling. First, a

complex animal component-free culture medium was developed. Batch, fed-batch and perfusion-

batch were compared at 10 L scale with this medium. Cells were harvested at the highest optical

density, concentrated and washed using microfiltration or centrifugation to compare cell separation

methods. Higher biomass was achieved using perfusion-batch, which removes lactate while retaining

cells. The biomass produced in perfusion-batch would represent at least 4-fold greater number of

doses per cultivation than in the previously described batch process. Each strategy yielded similar

vaccines in terms of quality as evaluated by Western blot and animal immunization assays, indicating

that, so far, perfusion-batch is the best strategy for the intensification of pneumococcal whole cell

vaccine production, since it can be integrated to the cell separation process keeping the same vaccine

quality.

Biography:

Viviane Maimoni Gonçalves is graduated in in Industrial Pharmacy, has a Master’s Degree in

Biotechnology and Ph.D. in Biochemical-Pharmaceutical Technology with emphasis in Fermentation

Technology. She was a post-doctoral fellow at Institute Pasteur, Paris, France, fro, 2003 to 2005. She

is scientific researcher at Instituto Butantan, Sao Paulo, Brazil, and she was nominated the director of

the Laboratory of Vaccine Development in January 2020. She has experience on bioprocess

development, including up and downstream processing, and has been involved with the development

of new pneumococcal vaccines for more than 10 years.
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Visceral Leishmaniasis: Vaccine Designing Strategies Against a Neglected 

Parasitic Disease

Reignite Innovative Conference

Sabiha Imran

Department of Biotechnology, faculty of Engg. and Technology,Manav Rachna International 

University, India

Abstract:

Leishmaniasis is a vector-borne disease caused by different species of protozoan parasites of the

genus Leishmania. It is a major health problem yet neglected tropical diseases, with approximately

350 million people worldwide at risk and more than 1.5 million infections occurring each year.

Leishmaniasis has different clinical manifestations, including visceral (VL or kala-azar), cutaneous

(CL), mucocutaneous (MCL), diffuse cutaneous (DCL) and post kala-azar dermal leishmaniasis

(PKDL). Among the three clinical forms of leishmaniasis (cutaneous, mucosal, and visceral),

visceral leishmaniasis (VL) accounts for the majority of mortality, as if left untreated VL is almost

always fatal. Caused by infection with Leishmania donovani or L. infantum, VL represents a serious

public health problem in endemic regions and is rapidly emerging as an opportunistic infection in

HIV patients. Currently, the only mean to treat and control leishmaniasis is by rational medications

and vector control. However, the number of available drugs is limited and even these are either

exorbitantly priced, have toxic side effects or prove ineffective due to the emergence of resistant

strains. On the other hand, the vector control methods are not so efficient. Therefore, there is an

urgent need for developing a safe, effective, and affordable vaccine for the prevention of

leishmaniasis. Although in recent years a large body of researchers has concentrated their efforts on

this issue, yet only three vaccine candidates have gone for clinical trial, until date. These are: (i)

killed vaccine in Brazil for human immunotherapy; (ii) live attenuated vaccine for humans in

Uzbekistan; and (iii) second-generation vaccine for dog prophylaxis in Brazil. In endemic areas, the

majority of those infected do not develop clinical symptoms and past infection leads to robust

immunity against reinfection. Thus the development of vaccine for Leishmania is a realistic public

health goal, and this presentation is on the advances in vaccination strategies and challenges

against VL.

Biography:

Dr. Sabiha Imran is an Associate professor in the Department of Biotechnology. She did her post-

graduation, M. Sc and M.Phil in Biotechnology and Ph.D. in Microbiology. Her area of

specialization is Medical Biotechnology and Immunology. She has more than sixteen years of

research and teaching experience. She got the first position in M.Sc Biotechnology. She has twenty-

nine publications in reputed Scopus and Web of Science indexed national and international journals.

A start-up ‘Organic Farm-fresh’ from New Gen IEDC Dept of Biotechnology, GOI was awarded

March 2019 to the students of Biotechnology under her mentorship. She is a qualified Registered

Microbiologist of the Canadian College of Microbiology (RMCCM).
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Plenary Presentations

 Title: Harnessing Photosynthesis to Produce Electricity and Hydrogen

Gadi Schuster, Technion – Israel Institute of Technology, Israel

Reignite Innovative Conference
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Harnessing Photosynthesis to Produce Electricity and Hydrogen

Reignite Innovative Conference

Gadi Schuster

Technion – Israel Institute of Technology, Israel 

Abstract:

Photosynthetic organisms perform efficient solar energy conversion that can be harness for human

use. Here, we describe the construction of two bio-photo-electrochemical cells (BPEC) based on

either spinach thylakoids or live cyanobacteria to produce electric current and hydrogen fuel. In the

first BPEC, spinach thylakoids are introduced into a BPEC cell containing buffer solution with

ferricyanide. Upon solar-simulated illumination, water oxidation takes place and electrons are

shuttled by the ferri/ferrocyanide redox couple from the thylakoids to a transparent electrode serving

as the anode, yielding a photocurrent density of 0.5 mAcm-2. Hydrogen evolution occurs at the

cathode at a bias as low as 0.8V. A tandem cell comprising the BPEC cell and a Si photovoltaic

module achieves overall water splitting with solar to hydrogen efficiency of 0.3% [1]. In the second

BEPC, we describe the harvesting of photocurrent used for hydrogen production from live

cyanobacteria. A non-harmful gentle physical treatment of the cyanobacterial cells enables light-

driven electron transfer by an endogenous mediator to a graphite electrode, without the addition of

sacrificial electron donors or acceptors. We show that the photocurrent is derived from PS I and that

the electrons originate from carbohydrates digested by the respiratory system. Finally, the current is

utilized for hydrogen evolution on the cathode at a bias of 0.65V [2]. For both systems, the energy is

used on the anode to produce electricity and hydrogen gas. The spinach BPEC produces high

currents originating from water that decays relatively fast, but the active material can easily be

replaced to maintain high rates of electron transfer. The cyanobacterial-cell based BPEC generates

lower currents, yet, has a significantly longer lifetime. By studying and understanding both systems,

we lay the foundation for future research to combine the advantages of both systems.

1. Pinhassi et al., (2016) Nature Comm. 7: 12552

2. Saper et al., (2018) Nature Comm. 9:2168

Biography:

Gadi Schuster, molecular biologist, graduated from biological-chemistry department, Hebrew

University of Jerusalem in 1988. He Post-Doc at the University of California at Berkeley and joined

the Faculty of Biology at the Technion – Israel Institute of Technology at 1992 when he became a

full professor at 2004. Since 2009, he was serving as the Dean of the Faculty of Biology and from

2012 to 2015 as the Vice president for Academic Affairs of the Technion – Israel Institute of

Technology. He has published more than 100 papers in top scientific journals and received several

awards. H index 40 (ISI) and more than 4000 citations.
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Speaker Presentations

 Title: Polyhydroxyalkanoates: The Sustainable Alternative to Plastics

Hema Ramachandran, Quest International University Perak, Malaysia

 Title: Foreseen Applications of Bio-inspired Therapeutic Nanomaterials in Agriculture and 

Food

Geetha N, University of Mysore, India

 Title: Biotechnological Advancement in Lantern Flowers (Ceropegia spp.) – A Fascinating 

Group of Horticultural Importance

Jaykumar J. Chavan, Yashavantrao Chavan Institute of Science, India

 Title: Carboxylate Clamp Tetratricopeptide Repeat (TPR) Domain Containing Hsp90 

Cochaperones in Triticeace: An Insight into Structural and Functional Diversification

Divya Mishra, Kansas State University, USA

 Title: Deesterification of Esters of Astaxanthin and its Intermediaries by Enzymolysis and 

Saponification from Haematococcus pluvialis subjected to stress

Janeth I. Galarza, State University Santa Elena Peninsula, Ecuador

 Title: Development of Novel Animal Model for Type 2 Diabetes Mellitus

Gunjan Sharma, Amity University, India

 Title: Human Health Gets Personalized-A Biotechnological Approach

Shikha Saxena, Amity University, India
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Polyhydroxyalkanoates: The Sustainable Alternative to Plastics

Reignite Innovative Conference

Hema Ramachandran

School of Biological Sciences, Quest International University Perak, Malaysia

Abstract:

The current prominence on sustainability, eco-efficiency and green chemistry has generated

tremendous search for materials that are renewable and environmentally friendly. Biopolymers are

renewable materials from microorganisms which can provide a source of sustainable alternative to

petroleum derived plastics. Polyhydroxyalkanoates (PHAs) are one of the versatile classes of

biopolymers with important ecosystem functions and high biotechnological potentials. PHAs are

usually accumulated in the form of insoluble inclusions in the cytoplasm of the bacterial cells as

intracellular carbon and energy reserve material when the growth of the cells are restricted by limited

nutrients such as nitrogen, phosphorus and magnesium in the presence of excess carbon source. .

They have caught the attention of many researchers due to their biodegradability and inherent

biocompatibility. Under natural environment, PHA biodegradation can take place either in aerobic or

anaerobic condition through thermal or enzymatic degradation. Nanoreinforcements of PHAs have

become focus of intense research to improve the mechanical strength, stiffness, thermal stability, and

gas barrier properties. Among all the potential nanofillers, nanoclays such as montmorillonite are

widely used in PHA nanobiocomposite preparation as they are easily available, and their

intercalation chemistry is well studied. Application of PHAs in the drug delivery system also

signifies new multidisciplinary approach that combines polymer science and pharmaceutics in the

delivery of drug for the therapeutic treatment. PHA microspheres are prepared for the encapsulation

of several drugs such as antibiotics and anticancer. They can serve as a carrier or scaffold supporting

more and better cell growth for either injectable purposes or simply supporting cell growth. Hence, it

is undeniable that PHAs serve as excellent substitute for synthetic plastics due to their ease of

processability, tailor-made physical characteristics, biodegradability and biocompatibility.

Biography:

Dr. Hema Ramachandran completed her Bachelor of Sciences (Hons) degree in Applied Biology

(Biotechnology) at the University of Science, Malaysia (USM). Then, she was awarded USM

Fellowship to pursue her doctoral degree in Microbial Biotechnology at USM. She developed an

interest in microbial biopolymer which led to studies on the biosynthesis of polyhydroxyalkanoates

(PHAs) from novel renewable materials. Upon completing her Ph.D., she joined Centre for Chemical

Biology, USM as a research officer, and focused on establishing a systematic microbial cell culture

collection. Dr. Hema is currently a Senior Lecturer at the School of Biological Sciences, Faculty of

Science and Technology, Quest International University Perak. Her current research focusses on the

medical application of PHAs, particularly in the drug delivery system. She has acquired

Fundamental Research Grant Scheme (FRGS) as Principle Investigator, supervises undergraduate

and master graduate students, and is the author of several scientific publications.
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Foreseen Applications of Bio-inspired Therapeutic Nanomaterials in Agriculture 

and Food

Reignite Innovative Conference

Geetha N

Nanobiotechnology Laboratory, DOS in Biotechnology, University of Mysore, India

Abstract:

Nanobiotechnology offers a plethora of opportunities encouraging novel and sustainable alternatives

in the food, agriculture and environmental sectors. Research in this area has skyrocketed over the last

decade and rapid developments in this area is facilitating the transformations by contributing with

the invention of smart and active food processing packaging, nanosensors, nanofertilizers, nanocides

and nanoremediation methods. In the agriculture sectors, bionanomaterials synthesized from plants

and microbes are receiving greater applications due to their unique properties at nanoscale regime.

The use of natural biomolecules using 'green' approach play a key role in the synthesis of

nanomaterials having different shapes and sizes. Green synthesis approach will not only minimize

the cost but also limit the need of hazardous chemicals and stimulates synthesis of greener, safe and

environmentally-friendly nanoparticles. Nanomaterial-based biosensors viz., nanosensors are being

developed in crop biotechnology as “sensing materials” to develop nanodiagnostics for crop

diseases. These nanosensors provide promising opportunities to allow rapid and precise detection of

pathogenic microbes in plants. The newer types of nanosensors employ plant metabolic fluxes and

trace the pathogenic microbial residual metabolites. Nanofertilizers i.e., nano-structured fertilizers

are gradually replacing the usage of conventional fertilizers to improve the uptake of nutrients with

enhanced smart delivery systems. The nanofertilizers are coming as a very encouraging contribution

to boost agricultural crop productivity. Nanobiotechnology is emerging as a very useful alternative

tool offering smart delivery systems referred as nanopesticides or nanocides, to address the key

challenge in the agricultural sector, which demands the tremendous reduction in usage of pesticides

due to various environmental issues. Crop improvement programmes are aiming at utilizing

polymeric soft nanomaterials to prepare nanocides or nanopesticides, which provide smarter and

safer options of delivery of biomolecules, with strategies aiming at stimulating or enhancing plant

defense mechanisms against pathogens. These nanocides come up with promises of simple

dispersions of nanoemulsions as well as easy encapsulation of active ingredients with permeable

nanoparticles to improve bioavailability.

Food nanobiotechnology is a global multi trillion dollar industry and a recent estimate of the global

economical impact of Nanobiotechnology-based industries worldwide is projected to be at least $8

trillion by 2030. Nanobiomaterials have been widely applied in every aspect of food industry, from

food packaging, additives, processing, storage/ preservation and transportation to our plate. The

unique properties of engineered nanomaterials offer great advantages for food processing as

ingredients or supplement.
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Nanomaterials are well designed as carriers for food supplement, color or flavor additives,

preservatives i.e. nanoemulsion and nanoencapsulation. FDA has permitted the Inorganic oxide

chemicals such as SiO2, MgO and TiO2 to be used as food color additives, anti-caking agent and food

flavor carrier. Nanomaterials designed for food packaging possess many advantages when compared

to conventional packaging materials. Nanoclay is one of the most widely used for food packaging

due to their low cost, mechanical, thermal, and barrier properties. Nanoclays are developed into

several subclasses including montmorillonite and bentonite, depending on the physiochemical

properties of the nanomaterials. Montmorillonite and bentonite are now listed as GRAS and in

Effective Food Contact Substance notifications by the U.S. FDA. Edible coating with encoded

nanomaterials has shown its potential for food preserving and storage. Coated fresh food products

such as vegetables and fruits remain active during transportation and storage processes. They act

together to alter fresh food respiration, as well as the microbial activities in the products. A thin layer

of hybrid nano-edible films can be used as gas and moisture barriers, which enhance mechanical

properties and sensory perceptions, while preventing microbial spoilage, and improve the storage life

of fresh food products. Most edible coatings are based on organic chemicals from natural extracts ie.,

pectin from apples lemongrass essential oil, and quinoa protein/chitosan have been developed as

edible coating to increase the shelf-life of highly perishable products. The ultra-sensitive properties

of nanomaterials have encouraged to use them as diagnostics in food contact packaging include

pesticides detection, pathogens detection, and toxins detection, for example, ZnO quantum dots (QD)

can be used to detect various pesticides, including aldrin, tetradifon, glyphosate, and atrazine, due to

the fact that the pesticide containing strong leaving groups (e.g. −Cl) interact with QD quickly with

high binding affinity at 107 M−1. Additionally, ZnO QD could also photocatalyze pesticides during

the interaction. “Active packaging” and “smart packing” now have become a popular trend to utilize

nanobiosensor for monitoring the quality of the food. With abundant multi-disciplinary approaches

and research developments on applications of Nanobiotechnology in agriculture and food, we can

look forward to overcome certain bottlenecks in implementation of nanoformulations for sustainable

environment.
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Abstract:

Lantern flowers (genus: Ceropegia L.) are among the largest plant groups and most fascinating

flowering plants which comprises over 200 species of herbs and climbers. The species displays wide

diversity related to habit, habitat, flower architecture and ecological adaptations. The root tubers of

many lantern flowers are storehouse of starch, gum, sugars, fats, aluminides, crude fiber and other

valuable phytoconstituents which are regularly used in conventional Indian Ayurvedic drug

preparations. Now a day, Ceropegias are overexploited due to the pharmaceutically important

alkaloid cerpegin and now the genus as a whole is under serious threat. Although the plants have

appreciable horticultural importance, low viability, dormancy, poor seed germination, scarcity of

pollinators, habitat modification, environmental circumstances and niche favoritism limits their

large-scale propagation and commercialization. At present, biotechnological strategies comprising

plant tissue culture is the practicable route for mass propagation and commercial cultivation of

lantern flowers. Based on our own studies and published literature, we, therefore, have complete

insights focusing on the application of in vitro propagation techniques, production of secondary

metabolites and molecular characterization of lantern flowers.
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Abstract:

The molecular chaperones serve as surveillance molecules that mediates regulatory crosstalk

between protein folding and degradation pathways under natural and stress conditions. In present

study, we focused on the diversification and role of tetratricopeptide repeat (TPR) domain containing

Hsp90 cochaperones. These cochaperone were recognized by the presence of three motifs of TPR

with the basic conserved residues often referred to as carboxylate clamp (CC). A total of 213 putative

CC-TPRs were found in Triticeace, clustered into 16 groups, amongst which few CC-TPR families

such as TPR-RPAP3 and TPR-SMYD were documented. Domain architecture and genomic

organization revealed that CC-TPRs are very diverse in nature. Evolutionary analyses showed that

CC-TPRs are conserved, stable and ubiquitous in nature. Analysis of available RNA-seq data

revealed a high degree of tissue-specific expression of 1-TPR and TaTPR-FKBP family members at

various developmental stages. The transcripts of TaCC-TPRs displayed differential expression in two

contrasting wheat cultivars under abiotic stress conditions. Complementation and heterologous

expression of TaTPR-FKBP5 in yeast conferred abiotic stress tolerance. Together, these results

provide a glimpse into the genetic diversity and evolution of CC-TPRs in Triticeace, which would

help to better understand of how TPR-domain cochaperones function in plants.
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Abstract:

Haematococcus pluvialis is a green microalgae considered the richest biological source of the

pigment astaxanthin. Astaxanthin are in free and as esterified form, which makes it difficult to

evaluate its productivity due to the complexity of the pigment composition, the presence of esters,

fatty acids and other carotenoids. In the deesterification processes of astaxanthin, the concentration

of associated intermediate carotenoids has not been recorded. The objective of this work was to

evaluate the effect of the deesterification of astaxanthin and its intermediate carotenoids, obtained by

enzymolysis and saponification processes of the H. pluvialis strain, which was subjected to different

types of stress. The strain (CCAP 34/7) was grown in Bristol medium without nitrogen source

(MBB-N) at a high photon flux density of 1200 µmol m-2s-1, and temperature ± 25°C for six days. In

the following times (days), initial (T0), 4 (T4) and 6 (T6), samples of the culture were taken for the

quantification of pigments. For the deesterification, an enzymolysis with the cholesterol ester

enzyme and saponification with NaOH 0.05M was carried out. Astaxanthin and its post-

deesterification intermediate pigments were evaluated by high performance liquid chromatography

(HPLC) conditioned with diode detector (DAD). The results showed that the enzyme facilitated the

deesterification of astaxanthin (975.65 µg mg-1 dry weight). Saponification favored zeaxanthin 1

038.68 µg mg-1 dry weight. The deesterification of the carotenoid extracts with the cholesterol

esterase enzyme and with the 0.05M NaOH solution was effective to obtain high concentrations of

astaxanthin and zeaxanthin. Deesterified astaxanthin is shown to be accompanied by its

intermediates, zeaxanthin, canthaxanthin, and β-carotene.
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Abstract:

Diabetes, earlier considered primarily as a high risk factor for cardiovascular disease, now has

become a far above the ground public health concern, due to the increasing epidemic of diabetes in

older people and also the emergence of type 2 diabetes in children. Type 2 Diabetes Mellitus

(T2DM) is referred to as a progressive disorder characterized by hyperglycemia, peripheral insulin

resistance and a decrease in insulin secretion. A bio-marker is defined as a characteristic that is

objectively measured and evaluated as an indicator of normal biologic processes, pathogenic

processes or pharmacologic responses to a therapeutic intervention. The present study reports

differential gene expression in serum proteins with disease progression in animal model of T2DM. In

this study, protein signatures have been identified for Type 2 Diabetes. This types of signature is

helpful in pre assessment of Diabetes Mellitus as well as serve as prognostic and pharmacodynamic

biomarkers for evaluating the efficacy of selected herb Euphorbia hirta. Various extracts of herb like

aqueous, alcoholic & hydroalcoholic were prepared. Its ethanolic extract was selected for pre-

clinical testing due to its highest antihyperglycaemic activity. It was tested on albino wistar rat

administered with High Fat Diet (HFD) and Multi Low Dose Streptozotocin (MLD – STZ), a novel

animal model for Type 2 Diabetes Mellitus. It was observed that the alcoholic extract of herb has

partially reversed the change that has occurred in differential gene expression of the diseased rats.

Hence, this study is concluded with identification of a novel set of signature proteins and recognizing

an efficacious herb effective in reversing the pathological changes of Diabetes Mellitus at molecular

level
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Abstract:

Human health has genome and proteome as inseparable parts. In this era of technology, even the

health of individuals is becoming precise and specific. Personalized medicine model is gaining a lot

pf popularity among the population, exploiting the genomic knowledge and hence also termed as

Engineered medicines. Market of personalized medicines has captured the full pharmaceutical sector

due to increased patient benefit, compliance and improvisation of treatment outcome. Taking all this

into consideration, biotechnology opening its wings to explore the molecular and biomarker levels of

any disease. Applying the biotechnology tools to understand the genome of patients gives the space

to identify variation in genetic pool and helps to access risk-benefit ratio of medicines. There is

customization of existing drug profile using the genetic makeup. The diagnosis is becoming more

biomarker assisted and thus targeting therapies to specific gene or cells. Researchers are in

continuous search of novel prognostic and diagnostic markers which is helping overcoming old age

practice of bioinformatics and OVAT synthetic approach. The process decreases the failure of new

drug in clinical trails and opens the door of new paradigm transforming the whole healthcare system.
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Abstract:

Secretomes are the small biomolecules, which are released into the surrounding environment by the

microbes such as fungi. The production and secretion of these secretomes vary under different

biological conditions. This comprises of small molecular organic acids, proteins, carbohydrates, or in

combination of biomolecules. These molecules play a vital role during biotic and abiotic stress,

along with antioxidant enzymes. In the present work, the role of fungal antioxidant enzymes:

catalase, GPx, Lipid peroxidase has been studied along with exploration of fungal secretomes in

different fungi under heavy metal stress. The experimental data revealed the extensive catalase

activity and decreased lipid peroxidase and Gpx under lead (Pb) and Cadmium (Cd) stress. Secondly,

heavy metal Cd and Pb-induced production of extracellular polysaccharides (EPS) with the higher

concentration of carbohydrates component and less amount of protein content in Geotrichum

candidum strain UOMGNBF04 isolated from metal contaminated industrial effluents. This data

suggests that the major role of CAT in reducing the intracellular ROS generated during Pb stress and

also the absence of CAT isozymes, validated through in-gel method. The post production of EPS in

the log and static phases suggests the biosorption of Pb via modification in carboxylic and amine

groups facilitating towards binding and detoxifying the heavy metals. This is the first report on the

role of antioxidants and EPS in heavy metal tolerance by the fungus, Geotrichum candidum, which

promises to be a potent bioremediative candidate for heavy metal detoxification.
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Abstract:

Moringa oleifera belonging to Moringaceae family is a multipurpose tree with wide array of

important nutritional and pharmacological properties. It is native to India and is widely cultivated in

different regions of the world for it’s nutritional benefits. However, studies on nutritional properties

of wild Moringa oleifera is still scanty. Hence, the present study evaluates the nutritional and

biochemical properties of 15 Moringa oleifera accessions collected from different localities of India

and Nigeria. The Nutritional and biochemical analysis in dry leaves and seeds of wild accessions

revealed the varying contents of Protein(16.26-36.51%), Carbohydrates (20-60%), Fat(9.16-

36.94%), Iron(7.63-29.29mg/100g), Phosphorous(1.65-4.79mg/g), Vitamin C(15.85-54.8mg/g) and

quantitative phytochemicals such as Phenol(0.061-2.95), Flavonoids(0.10-2.53mg/g) and Tannins

(0.29-3.55mg/g). These observations showed that wild M. oleifera accessions have nutritional

potential because their leaves contain a high concentration of nutrients, minerals, and phenolic

constituents, mainly flavonoids and phenolic acids, which represent a good source of antioxidants.

Therefore, it could be a complementary food for individuals with vitamins and recommended for

mineral deficiencies and to combat malnutrition.
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Abstract:

Resting tremor is one of the most noticeable features, which occurs during the early stages of

Parkinson’s disease (PD). It is one of the major pathological hallmarks, having no exact mechanism

behind. In this study we have framed a hypothesis and hypothetically deciphered a protein - protein

interaction network from receptor to effectors molecule and states how impairment in sodium and

calcium ion channels causes synaptic plasticity leading to a tremor. At the molecular level, certain

mutations in proteins like SNCA, PARKIN, UCHL1, PINK1, TH, ADORA2A, DRD1, DRD2,

SNCLA etc., contributes to the formation of protein aggregates named lewy bodies. We have

proposed a master network through bioinformatics tool (Cytoscape and BiNGO) and further

segregated it into parts to know the root cause of the disease progression. This can provide us some

insight into novel definitions for preventing tremor. In the current study it is also predicted that

ADORA2A and DRD2 are equally contributing to the progression of disease by inhibiting the

activity of adenylyl cyclase and thereby increases the permeability of the blood brain barrier

causing an influx of neurotransmitters and together they alters the level of dopamine in the brain.

Thus, DRD2 and ADORA2A together represent important new therapeutic targets for future drug

development that could stop the progression during the early stages itself.
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Abstract:

Andrographis paniculata is a worldwide known medicinal plant grown mainly in India and China. It

is being directly consumed as medicine. Therefore, it is necessary to adopt an organic method of

cultivation so as to maintain human health safety. In this study, water hyacinth (Eichhornia

crassipes) was collected from sweet water and water hyacinth (WH) based organic manures was

used for the cultivation of Andrographis paniculata using pot assay. Water hyacinth imposes threat to

ecosystem balance and water quality. In the present study, eight treatments were implemented, from

which the treatment with 25% water hyacinth and 75% chicken manure application at the rate of 10

tonnes /hectare(ha) provided promising results for growth improvement and yield than others. The

maximum dry matter yield was found to be 1180 kg/ha with the application of WH and chicken

manure (1:3), followed by 1134 kg/ha with the application of WH and chicken manure(1:1), when

compared to other treatments. Also, the water hyacinth based organic manures have been tested for

EC, pH, Total Organic Carbon, heavy metals, nitrogen, phosphorus and potassium to assure their

quality before commencing experiments. In the view of the above observations, it is recommended to

make use of the water hyacinth based organic manures for medicinal plants specially to ensure good

yield and fertility of the soil.
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Abstract:

AD is also called as disease of elderly and mostly affects the older age group (65 years and above).

Alzheimer’s Disease International (ADI) has estimated that worldwide over 50 million people are

suffering from dementia and it is expected to reach 152 million by 2050. We give emphasis to the

intake of those dietary items which are good source of natural antioxidants and can protect the brain

from oxidative and inflammatory damage. We have compared secondary metabolites from 5

different classes of Flavonoids found in dietary items indexed in USDA database. Later one of the

flavonoid Quercetin, was tested on Zebrafish model of AD. Quercetin has shown the reduction in

inflammation and has also increased the antioxidant potential of the body. Later in-silico methods

were used for its receptor prediction and its was observed that Quercetin provides a wide-range of

protection in the body by targeting genes which have major functions like kinases, oxidoreductases,

cytochromeP450, several enzymes etc. Gene Interaction networks were created and major genes

responsible for its efficacy were observed to be APP, AKT1, SRC, PIK3R1, INSR, GSK3B, EGFR,

CASP3 etc.
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Abstract:

Microalgae possess remarkable properties like CO2 mitigation, accruing intracellular lipid and fast

growth. Additionally, their ability to subsist in the rigid conditions makes them a potential feedstock

for biofuel production. However, high cost in different steps involved in this green technology is the

major drawback limiting the economic viability of the process. Majority of the total cost is

associated with the culturing and harvesting process of the microalgae. Thus, to overcome these

bottlenecks remains the key obstacle for its practical commercialization. Therefore, exploiting the

nanomaterial attributes for overcoming the disparate restrictions can prove to be a boon. Their

extraordinary physicochemical characteristics, as well as the enormous surface area, can be

comprehensively implemented as a robust analytical and practical tool. One such application is the

enhancement of the photosynthetic efficiency of the microalgal cells which in turn also increase the

biomass. Along with it, the stress generated due to free radical generation by the nanoparticles could

also lead to an increase in the lipid accumulation. Furthermore, by using specific nanoparticles,

advancement in the harvesting efficiency and flocculation mechanism can be achieved. Like,

positively charged magnetic nanoparticles can be used for harvesting, where the negatively charged

microalgal cells get adhere to the magnetic nanoparticles because of the opposite charge attraction,

ultimately this algae-nanoparticle complex is harvested using an external magnet. Hence, the

combination of nanotechnology and microalgae can be considered as the most sustainable resources

for the third-generation biofuels.
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Abstract:

In present study, Chlorosarcinopsis sp. was isolated from natural water body of New Delhi and

screened for its growth in sugarcane vinasse a waste from distillery. Cultivation of microalgae was

optimized in a mixotrophic mode by varying media concentration using response surface method

(RSM). Microalgae was presented with the higher biomass productivity of 0.244 g/L/d and lipid

productivity of 0.058 g/L/d in presence of 15% v/v sugarcane vinasse. Physicochemical properties of

sugarcane vinasse were also estimated including chemical oxygen demand (COD), total nitrogen

(TN), total phosphorus (TP) and total organic carbon (TOC) before and after microalgae cultivation

for its reuse. Chlorosarcinopsis sp. (VKR02) has the potential of nitrogen and phosphorous removal

by 20 % and 6.13 % respectively. Fluorescence microscopy revealed the increased accumulation of

neutral lipids in the cell that was converted to fatty acid methyl ester (FAME) by transesterification.

Results revealed that the FAME composition of isolated microalga was rich in desirable fatty acids

valuable for biodiesel production. Hence, this study demonstrated the recycle of distillery waste

vinasse as a rich nutrient medium for microalgae cultivation with the simultaneous removal of

industrial by products in eco -friendly way. The method is found promising and helping in the

economical production of algae biomass for lipid production in bioenergy application.
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Cascade Degradation of Organophosphorus Pollutant by Photoenzymatic

Integrated Nanocatalyst
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Ying Zhang*, Sumin Guan, Xiaobing Zheng, Yanjun Jiang

School of Chemical Engineering and Technology, Hebei University of Technology, Tianjin, P. R. 

China

Abstract:

As visible-light photocatalytic semiconductors, BiOBr-based catalysts have a promising application

prospect in degrading dye and pollutant in wastewater. Enzyme catalysis has become a promising

technology in the degradation of organophosphorus pollutant due to its excellent activity and

specificity. Herein, a photo-enzymatic integrated nanocatalyst that Organophosphorus hydrolase

(OPH) immobilized on BiOBr (OPH@BiOBr) was successfully synthesized to cascade degrade the

methyl parathion under visible light. The obtained OPH@BiOBr could degrade methyl parathion

into p-NP by hydrolyzing the P-S bond using OPH, and then convert the produced p-NP into a lower

toxic substance through the photocatalysis of BiOBr. After 3 h of reaction, methyl parathion was

degraded into hydroquinone and nearly 80% of the produced p-NP was further degraded at the same

time. The OPH@BiOBr could be recycled five times and still remained 83% of the initial activity. A

novel photo-enzymatic integrated nanocatalyst OPH@BiOBr was developed for cascade degradation

of methyl parathion under visible light. It is the first try of eliminating the pesticide residues by

combining enzyme with photocatalysts through a cascade reaction. Considering the fact that

wastewater may have pesticide residues, photo-enzymatic integrated catalysts will be useful for the

degradation of pollutants. The unique flower-like structure of nanocatalyst could not only improve

photocatalytic activity but also protect enzyme molecules so that complete the cascade degradation.

In addition, with the development of enzyme engineering and photo catalysis, the integrated

nanocatalysts that combine the photocatalyst with enzyme will have more and more application in

the fields of energy and environment. This study affords a feasible solution for treating

organophosphorus pesticides in water through rational designing of photo-enzyme integrated

catalyst.

Biography:

Ying Zhang is a postgraduate student. She completed her graduation from School of Chemical

Engineering, Xi'an University of Science and Technology as an undergraduate. Now she is doing her

post graduation at School of Chemical Engineering and Technology, Hebei University of

Technology. During the graduate study, she did her main research on photocatalysis, enzymatic

catalysis and photo-enzyme synergistic catalytic. At present, one paper has been published and one is

being submitted.
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Bacteriocin
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Mansi bansal*, Sabiha Imran

Department of Biotechnology, Faculty of Engineering & Technology, Manav Rachna International 

Institute of Research & Studies , Haryana, India

Abstract:

Bacteriocins are a large family of ribosomally synthesized proteinaceous toxins produced by bacteria

and Archaea that have antimicrobial activity against bacteria closely related to the producer strain.

Bacteriocins may have a narrow spectrum, by inhibiting bacteria taxonomically close, or a broad

spectrum, by inhibiting a wide variety of bacteria. Bacteriocins are produced by both gram positive

and gram negative bacteria. Most of the bacteriocins are having narrow range of action and act

mostly on the close related species .The number of bacteriocins in a cell vary from one to few

hundred. In food industry ,specially with respect to vegetables and fruit industries a huge economic

loss occur due to the shory shelf life. The bacteriocins are seems to be very potential candidate for

enhancing the shelf life of various products in food industry.

Till now NICIN, a bacteriocin isolated from Lactic acid bacteria approved by the FDA .

Bacteriocins have attracted considerable interest for their use as safe food preservatives, as they are

easily digested by the human gastrointestinal tract.

This presentation focuses on the bacteriocins production from food waste material which mainly

emphasizes on the bacteriocin producer strains, media used, different production systems used and

effect of different fermentation conditions on the bacteriocin production will be discussed .
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Units

L Liter

°C Degree centigrade
µg Microgram
µmol Micro moles
cm Centi meter
g/L/d Gram/Liter/Day
kg/ha Kilogram/Hector
M Moles
m Meter
mA Milli Ampear
mg Milli gram
pH Potential of Hydrogen
s Seconds
V Volts

Chemicals

CO2 Carbon Dioxide
Cd Cadmium
MgO Megnisium Oxide
NaOH Sodium Hydroxide
Pb Lead
PHA Polyhydroxyalkanoate
Si Silicon
SiO2 Silicon Dioxide
TiO2 Titanium Dioxide
ZnO Zinc Oxide

Acronyms

General

AD Alzheimer’s Disease
ADI Alzheimer’s Disease International
BPEC Bio-Photo-Electrochemical Cells
CC Carboxylate Clamp
cDNA Complementary DNA
CL Cutaneous Leishmaniasis
COD Chemical Oxygen Demand
DAD Diode Detector
DCL Diffuse Cutaneous Leishmaniasis
EPS Extracellular Poly Saccharides
FAME Fatty Acid Methyl Ester
FDA Food and Drug Administration
G Protein Guanine Nucleotide-binding Protein
GRAS Generally Recongnized as Safe
HCC Hepatocellular Carcinoma
HFD High Fat Diet
HIV Human Immunodeficiency Virus
HPLC High Performance Liquid 

Chromatography

MCL Mucocutaneous Leishmaniasis
miRNA Micro Ribonucleic acid
MLD Multi Low Dose 
mRNA Messenger Ribonucleic acid
OPH Organophosphorus Hydrolase
PKDL Post Kala-azar Dermal Leishmaniasis
QD Quantum Dots
RNA Ribonucleic acid
RSM Response Surface Method
sRNA Small Ribonucleic acid
STZ Streptozotocin
T2DM Type 2 Diabetes Mellitus
TN Total Nitrogen
TOC Total Organic Carbon
TP Total Phosphorus
TPR Tetratricopeptide Repeat
VL Visceral Leishmaniasis
WH Water Hyacinth
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