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PREFACE 

 

It is my proud privilege to welcome all the delegates to the DST sponsored National Seminar 

on New Horizons in Biotechnology being organized by the Department of Biotechnology at 

Haldia Institute of Technology on October 14-15, 2015. This is the second National Seminar 

that we are organizing on the same topic, the first being on August 30-31, 2013 at the same 

venue.  

Biotechnology is a multi-faceted technology which touches the lives of all of us. The 

disciplines covered in this seminar include Biochemistry, Microbiology, Bioinformatics, 

Recombinant DNA Technology, Plant and Animal Biotechnology to name a few. Hence the 

scope of this seminar is broad and meant for the benefit of the young students of B.Sc, M.Sc, 

B.Tech and M. Tech courses. The young researchers pursuing their Ph.D. studies in relevant 

fields would also be benefitted by the lectures from the scientists from different Institutes and 

Universities.  

Though Indian scientists have made remarkable progress in different areas of Biotechnology, 

the industrial sector is lagging behind. Except the Pharmaceutical industries and to some 

extent Agricultural seed manufactures, Biotechnology has not been applied in day to day 

products in India. This lacuna has to be addressed by bringing the scientists and the 

industrialists together to venture into the new promising fields of Biotechnology. Even 

hospitals and health care givers have great roles to play in the emerging fields like Gene 

Therapy and Personalized Medicine which are yet to be affordable for the common people. I 

hope that this seminar will garner enough enthusiasm amongst the students and budding 

scientists to pursue a career in Biotech researches and Industries. 

 

 

 

Prof. Pranab Roy                              14
th
 October, 2015 

Haldia Institute of   Technology 

Convener, NHBT -2015       
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SESSION DETAILS 
 

  

October 14
th

, 2015 
 

Venue: S.N. Bose Convention Centre, Haldia Institute of Technology 
 
 

09:30 - 10:30    Registration and Tea 
10:30 - 11:30    Inauguration Programme 
 

 
Key Note Address: 11:30 - 12:30 

 

Prof. Nitai P. Bhattacharyya 
Professor of BioMedical Genomics Centre, Kolkata, India. 

Topic: Genomic Medicine: Dawn of a new era of medicine based on “OMIC” sciences 
 

Special Lecture: 12:30 - 1:15 
 

Prof. Sudip K. Ghosh  
Department of Biotechnology, Indian Institute of Technology, Kharagpur, India. 

Topic: Cyst wall synthesis and nuclear division of encysting Entamoeba 
 

 
Lunch: 1:15 - 2:15 

 

 
Invited Lecture 1: 2:15 - 2:45 

 

Dr. Ranjit Prasad Bahadur 
Associate Professor, Department of Biotechnology and Advanced Technology Development Centre, 
Indian Institute of Technology Kharagpur, India. 

Topic: Structure-based prediction of binding hot spots at protein-RNA recognition sites 
 

Invited Lecture 2: 2:45 - 3:15 
 

Dr. Jolly Basak  
Assistant Professor, Department of Biotechnology, Visva-Bharati, Santiniketan, India. 

Topic: Understanding the structural mechanism of nonhost resistance in rice 
 

Invited Lecture 3: 3:15 - 3:45 
 

Dr. Malay Das 
Assistant Professor, Department of Biological Sciences, Presidency University, Kolkata, India. 

Topic: Next generation plant biology and beyond: examples taken from Parasite plant 
genome sequencing project 

 

 
Tea Break: 3:45 - 4:15 

 

 
Invited Lecture 4: 4:15 - 4:45 

 

Prof. Anindya Dasgupta, 
Department of Biochemistry, Calcutta National Medical College, Kolkata, India. 

Topic: Assessment of CYP 17 Gene Polymorphism in Subjects with Polycystic Ovarian 
Syndrome and Central Obesity in an Indian Subpopulation 
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POSTER SESSION: 4:45 - 6:00 
 

                                STUDENT’S CULTURAL PROGRAMME: 6:30 - 7:30   
 

 
DINNER: 7:30 - 8:00 

 

 

October 14
th

, 2015 

 

Venue: MBA Seminar Hall, Haldia Institute of Technology 
Scheduled: 2:15 - 4:45 

 
Oral Presentation 1: Dr. Aditi Nag Chaudhuri 
Associate Professor & Head, Dept. of Microbiology, Lady Brabourne College, P1/2,                                
Suhrawardy Avenue, Kolkata, India. 

Topic: Decolourisation of Textile Effluent by Freshwater Cyanobacteria 
   

Oral Presentation 2: H. Ranjit Singh 
Research Scholar, Institutional Biotech Hub, Cachar College, Silchar, Assam, India. 

Topic: Transgenic approach for controlling blister blight disease in tea 
 

Oral Presentation 3: Dr. Rini Roy 
Assistant Professor, Maulana Azad College, Department of Microbiology, 8,    Rafi Ahmed Kidwai 
Road, India. 

Topic: Study of Antimicrobial Property of Nanoparticles on Pathogenic Microorganisms 
Isolated from East Kolkata Wetland 
 

Oral Presentation 4: Dr. Konineeka Sen 
Assistant Professor, Dept. of Botany, Kabi Nazrul College, Murarai, Birbhum, India. 

Topic: Biopesticide potential of Stenotrophomonas maltophila 

  
Oral Presentation 7: Dr. Harekrishna Jana 
Assistant Professor, Department of Microbiology, Panskura Banamali College, Midnapur (E), India. 

Topic: In vitro comparative study of anti-infective potential of some mangrove fruits from 
Sundarban Estuarine Regions of India 
 

Oral Presentation 8: Mr. Shuvrodeb Roy 
Research Scholar, Indian Statistical Institute, Biological Sciences Division, 203 B.T. Road, India. 

Topic: Exfoliated biochar nanosheets for heavy metal remediation 
 
Oral Presentation 9: Mr. Somnath Dutta 
Research Scholar, Bose Institute , Department of Biochemistry,  P1/12, C.I.T Road, Scheme- VIIM, 
Kolkata -700054, West Bengal, India. 

Topic: In search of ESCRT complexes in a protozoan parasite Giardia lamblia 
 
Oral Presentation 10: Mr. Tilak Raj Maity 
Research Scholar, Department of Biotechnology, Haldia Institute of Technology, Haldia, India. 

Topic: Effect of light emitting diode on in vitro growth and morphogenesis of Pine apple 
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Oral Presentation 11: Ms. Arpita Dey 
Research Scholar, The University of Burdwan, Department of Biotechnology,  Golapbag more, 
Burdwan, India. 

Topic: A study on immunoproteomics of lipase and improvement of enzymatic activity by 
immobilization of a psychotropic Pseudomonas ADT3 from arctic region 
 

Oral Presentation 13: Rimpa Sikder 
Department of Biotechnology, Haldia Institute of Technology, Haldia, West Bengal, India. 

Topic: In Vitro Assessment of probiotic potential of some food-grade lactic acid bacteria 
 

Oral Presentation 14: Ankana Pal 
Jadavpur University, Department Of Instrumentation Science, Kolkata-700032, India. 

Topic: Making of a Novel Biosensor 
 
 

October 15
th

, 2015 
 

 
Breakfast: 9:30 - 10:00 

 

Ex Student Session: 10:00 - 11:00 
 

 

Mr. Sourish Ghosh 

SRF, Cellular & Molecular Neuroscience Department, National Brain Research Centre, Manesar, 

Gurgaon, India 

Topic: Perturbation of Cholesterol Homeostasis in Brain Support Survival of Chandipura 

Virus 
 

Mr. Swarnendu Chandra 

SRF, Molecular and Applied Mycology and Plant Pathology Laboratory, Department of Botany, 
University of Calcutta, 35, Ballygunge Circular Road, India 

Topic: Chitosan nanoparticles: A new tool for sustainable organic cultivation 
 

Ms. Tapodhara Datta Majumdar 

Research Scholar, Indian Statistical Institute, Biological Science Division (AERU), Giridih Unit, 
Jharkhand & Haldia Institute of Technology, I.C.A.R.E Complex, H.I.T Campus , Hatiberia, 
Midnapore (E), India. 

Topic: Application of Nanotechnology in Agriculture: A literature review 
 
Ms. Sushmita Basu 

Research Scholar, Indian Institute of Technology Kharagpur, Department of Biotechnolgy, IIT 

Kharagpur, Kharagpur, India. 

Topic: Intrinsically Disordered Protein (IDP): When you need „chaos‟ to bring order. 
 

Mr. Aveek Samanta 
Research Scholar, Department of Biotechnology, Haldia Institute of Technology, I.C.A.R.E Complex, 
H.I.T Campus , Hatiberia, Midnapore (E), West Bengal, India. 

Topic: Elucidation of the interaction of etoposide on plant topoisomerase II with objectivity 
to develop a plant based anticancerous drug screening system 
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Invited Lecture 5: 11:00-11:30 
 

Prof. Anupam Chatterjee 
Molecular Genetics Laboratory, Department of Biotechnology & Bioinformatics, North-Eastern Hill 
University, Shillong, Meghalaya, India. 

Topic: Precocious anaphase and expression of Securin and p53genes as candidate 
biomarkers for the early detection in areca-nut induced carcinogenesis Precocious anaphase 
and expression of Securin and p53genes as candidate biomarkers for the early detection in 
areca-nut induced carcinogenesis 

 

Invited Lecture 6: 11:30-12:00 

 

Prof. Sasanka Chakrabarti 
Department of Biochemistry, Redox Proteomics & Bioinformatics Lab, ICARE Institute of Medical 
Sciences and Research & Dr B C Roy Hospital, Haldia, Purva Medinipur, West Bengal, India. 

Topic: Oxidative stress, redox signaling and redox proteomics: Implications in disease 
mechanisms 

 

Invited Lecture 7: 12:00-12:30 

 

Dr. Tapan Kumar Mondal 
Scientist, Division of Genomic Resources, National Bureau of Plant Genetic resources, IARI Campus, 
New Delhi, India 

Topic: Structural diversity of salt responsive miRNA genes of rice (Oryza sativa) 
 

Invited Lecture 8: 12:30-1:00 
 

Prof. Subhasis Mukhopadhyay 
       

Department of Biophysics, Molecular Biology and Bioinformatics and Distributed Information Centre 
for Bioinformatics, Calcutta University, India 

Topic: In silico approaches for predicting Kinase specific phosphorylation sites 
 

 
LUNCH: 1:00-2:00 

  
 

                                               Invited Lecture 10: 2:30-3:00 
 

Dr. Partha K. Sarkar  
Senior Scientist, Shantha Biotechnics Private Limited (A Sanofi Company) Hyderabad, India. 

Topic: Challenges and opportunities in vaccine development & manufacturing - An 
Industry Perspective 

 

                                             Invited Lecture 11: 3:00-3:30 
 

Dr. Manas Majumdar 
Ex-Head, Biological Division, Drug Discovery: Understanding the Biology, Kolkata, India. 

Topic: Drug Discovery: Understanding the Biology 
 

  
  
 TEA BREAK: 3:30-3:45 
 

 

VALEDETORY SESSION: 3:45-4:00 
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INVITED SPEAKERS ABSTRACTS 

Invited L- 1 

 

Genomic Medicine: Dawn of a new era of medicine based on “OMIC” 

sciences 
 

Nitai P Bhattacharyya 
BioMedical Genomics Centre, PG polyclinic Building (3

rd
 Floor) 

5, Suburban Hospital Road, Kolkata-700020 

 

ABSTRACT 
Advancement of technologies for DNA sequencing, completion of sequencing of human 

genome, identification of expressions of genes at RNA and protein levels in different 

organs/tissues, their regulation and understanding the biology of disease provides an 

opportunity to define and treat the diseases precisely and effectively. Such advancement is 

changing presently followed by paradigm of ―curative medicine‖ to ―predictive medicine‖. I 

shall briefly describe the ―Genomic Technologies‖, their uses for disease identification and 

knowledge acquired in deciphering biology of diseases. I shall provide the proof of concept 

of genomic medicine; also referred to as ―precision medicine‖ from literature. Challenges 

ahead will be described briefly.  

 

Extended Note for the talk in “DST sponsored National seminar on New 

Horizon of Biotechnology (NHBT-2015)” at Biotechnology Department, 

Haldia Institute of Technology on October 14, 2015 
 

Basic principle of molecular Biology: DNA, the genetic material (except few viruses where 

RNA is the genetic material) contains all the information, that is translated into protein 

through intermediate messenger RNA (mRNA). Proteins, linear arrays of amino acid, fold 

appropriately, transport to the place of action, modify appropriately, interact with each other 

as well as other molecules perform all biological functions. 

  

Genome: Genome of an organism is the genetic complete genetic complement, complete set 

of DNA including protein coding genes, non-coding genes (transfer RNA, ribosomal RNA, 

microRNA, long non-coding RNA and other RNA that do not codes for protein).  Each 

genome contains all of the information needed to build and maintain that organism. In 

humans, a copy of the entire genome consists of about 3 billion DNA base pairs organized 

into 22 autosomes, X and Y chromosome (haploid) is contained in the nucleus of all cells. 

Besides, in the cytoplasm, it contains thousands of copies of mitochondria inherited from 

mother. Study of the genome is genomics. Tool used for genomics is DNA sequencing. The 

principle of sequencing is based on inability of DNA polymerase to extend the DNA if di-

deoxy nucleotide is incorporated at the 3‘end of the DNA strand (terminator). 
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Functional (?) component of  Human Genome

Protein coding 
gene:20422

Pseudo gene:12459 Non-coding RNA

Micro RNA:~1000 LincRNA:462 rRNA: 161

SnoRNA:424

tRNA:670

SnRNA:235Antisence RNA: 1103

Piwi interacting RNA: 114
Others:~220

No of transcripts:1,36,938
NDRG2:80 transcripts
ATXN3:55
MAPK10:35 

 
Figure 1: Functional component of human genome collected 2014. Depending on the level of 

annotation, these numbers may change. The numbers provide a relative idea only. 

  

Transcriptome: Transcript (RNA) complement of the genome is transcriptome. It varies 

with type of cells (fibroblast, neuron etc), tissues and organs as well as time. Thus 

transcriptome is dynamic. Study of transcriptome is transcriptomics. Tools used for 

transcriptomics are microarray and also DNA sequencing. 

  

 
 

Figure 2: Picture of a microarray to identify differential expression of genes 

 

Proteome: Protein complement of an organism is proteome. Protein is synthesized on the 

mRNA template and as number and mRNAs derived from different genes differ from cell 

types/tissues/organs, proteins present in different organs are different. Summation of all 

proteins in different organs at a specific time and condition is the proteome. Study of 

proteome is proteomics. Methods for proteomics consist of (i) separation of proteins by two 

dimensional gel (2-D gel), liquid chromatography (LC), (ii) detection of proteins/protein 

fragments by mass spectrometry and (iii) combining bioinformatics tools to determine the 

protein.    
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PROTEOME
Proteins expressed by the Genome

 
Figure 3: Photograph of 2 dimensional gel after staining generated in our laboratory at SINP. 

Each black spot represents a protein characterized its molecular weight (top to bottom) and 

isoelectric point (pH where the net charge is zero, left to right). In the inset, the trypsin 

digested peptide finger print that when compared with computationally generated peptides 

finger print provides the most probable protein in a spot.  

 

Single Nucleotide Polymorphism (SNP): Single Nucleotide Polymorphism (SNP) is genetic 

variation at single nucleotide level. Changes could a base substitution (change of one 

nucleotide to other). As shown in the following figure, DNA sequence in specific region of 

the homologous chromosome contains ―G‖ in one chromosome while in the same position it 

is T in other homologous chromosome; all other nearby sequences are same. Insertion/ 

deletion of a single nucleotide are also considered to SNP. Presently more than 10 million 

such variations are known in human. Depending on the position of the changes, such 

variation at single nucleotide level, may alter the function but likely to be small. There are 

many methods to detect such variations at different throughput. Large scale determination is 

based on either sequencing or array based hybridization methods.  

AGCTACGAGGATCAGTAG…………GATC

AGCTACGAGAATCAGTAG…………GATC

C
A

G
C

A
G

C
A

G
C

A
G

C
A

G

C
A

G
C

A
G

C
A

G
C

A
G

C
A

G
C

A
G

Single

Nucleotide 
Poymorphism

Repeat 

length 

polymor

phism

Human Genome Sequence: 22 
autosomes, X and Y

All human cells are diploid, except 
reproductive cells ( sperm and 
egg, haploid)

 
Figure 4: Illustration for Single nucleotide polymorphic variations and microsatellite 

variation. The picture of the chromosome was collected from NCBI website (used for 

teaching only)  

 

Copy Number Variation: Polymorphic Copy-number variation (CNV) also known as 

structural variation is variation in relatively large sequences (kilobase to several megabses in 

size) (1,000 nucleotide bases).  CNVs correspond to relatively large regions of the genome 

that have been deleted (fewer than the normal number) or duplicated (more than the normal 

number) on certain chromosomes. For example, the chromosome that normally has sections 
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in order as A-B-C-D might instead have sections A-B-C-C-D (a duplication of "C") or A-B-D 

(a deletion of "C"). Such variation accounts for about 10-12% of human genomic DNA.   

 
Figure 5: Different types of Copy Number Variations (taken from http://flipper.diff. org/ 

app/ pathways/3685)  

 

Mendelian Genetic Disease: Mendelian Genetic disease, also known as rare disease or 

monogenic disease is defined as the disease where transmittance of the phenotype of follows 

Mendel‘s laws of inheritance. Generally it is caused by the mutation in a single gene. 

Mutations in a single gene may also give rise to different phenotypes (disease) and mutations 

in different gene may result in same phenotype/disease. Mortality/morbidity is lower due to 

these diseases. Family studies for linkage and positional/functional cloning methods are used 

traditionally used to identify the mutations that cause these diseases. Sequencing of all the 

exons (exome) are now being used to identify the mutation. 

      
 

Autosomal dominant      Autosomal recessive  

 

Figure 6: Pedigrees for Mendelian Genetic diseases   

 

Non-Mendelian Genetic Disease/Common disease/Complex disease: These are common 

diseases (also known as multi-factorial disease) in population and the transmittance of disease 

phenotypes do not follow Mendel‘s law of inheritance. Multiple genes are generally involved 

in such disease and life style/ environment contributes to the causation of the disease. 

Besides, the disease is clustered in family; population frequency is lower than that among 

family members.  Examples of complex disorders include heart disease, diabetes, Alzheimer 

disease, autism, Parkinson disease, asthma and many others.  

 
Figure 7: Clustering of complex diseases in Family 
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Genome wide Association: DNA variations associated with complex disease/trait: 

 

In genome wide association study (GWAS), also known as  whole genome association study 

(WGAS) or  common-variant association study (CVAS), millions of polymorphic genetic 

variants/SNPs are compared between two groups of individuals: (a) normal and (b) affected 

to identify whether any of the variants is statistically overrepresented (associated) with a the 

disease or trait. Till date (6
th

 May 2015), 22659 studies reported association of more than 

1000 disease/traits with about 17444 SNPs. Associated SNPs are located within in protein 

coding genes, long non-coding RNAs, antisense RNA, microRNAs, pseudo genes as well as 

in between them. Biological implications of such association are yet to be understood fully.  

For details please see the web at www.genome.gov/gwastudies 

 
Published Genome-Wide Associations through 06/2011,

1,449 published GWA at p≤5x10-8 for 237 traits

NHGRI GWA Catalog
www.genome.gov/GWAStudies

http://www.genome.gov/gwastu
dies/  

 

Figure 8: Chromosome wise detected associations of various disease/Trait with SNPs. For 

explanation please see www.genome.gov/gwastudies 

 

Pharmacogenomics: 

All drugs used for the treatment of a particular disease may not be effective for all patients. 

Ability of a drug to target the molecules (protein/enzyme, receptor etc) is dependent on 

genetic background of the individual. Depending on the polymorphic genetic variations in 

different individuals in the enzymes/proteins that convert pro-drug to active drug, modify the 

excess drugs for excretion or the target of the drug itself, the effect of the drug could be toxic 

(adverse effects of drugs) to the patient, ineffective for a patient and effective for some 

patients. Pharmacogenomics is the study of influence of genetic variations (genomics/ 

genetics) on the efficacy of drugs (pharmacology).   

PRO-

DRUGS/

DRUGS

INDIVIDUAL/

GROUPS

ENZYMES 

Phase I

ACTIVE DRUG

TARGETS
+ DRUGS

MODIFICATIONS

Phase II

EXCRTION

Effect

 
 Figure 9: Conversion of pro-drug to excretion of the excess drug. Active drug targets and is 

effective for the treatment. 

 

http://www.genome.gov/gwastudies
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Figure 10: Effects of drugs in populations of patients. Depending on genetic makeup (shown 

in color), the drug is beneficial, toxic or not beneficial (taken from www.gyngroup.com, only 

for teaching purpose).   
 

Invited L- 2 

 

Cyst wall synthesis and nuclear division of encysting Entamoeba 
 

Deepak Krishnan, Santoshi Nayakand and Sudip K. Ghosh  
Department of Biotechnology, Indian Institute of Technology Kharagpur, Kharagpur-721302 India 

Email: sudip@hijli.iitkgp.ernet.in 

 

ABSTRACT  
Entamoeba histolytica, causative agent of amoebiasis infects human through chitin walled 

cyst. This makes encystation an excellent target for development of new drugs aimed at 

preventing spread of Entamoeba histolytica. Since E. histolytica cannot be encysted in vitro, 

it reptilian counterpart, E.invadens is used to study encystation as their cysts have similar 

characteristics.  Two of the most important characteristic of cysts are the chitin wall and the 

presence of four nuclei. Here we describe the development of these two characteristics 

develop as the encystation proceeds. In vitro encystation is asynchronous and completes 

within a time period of 72 hours. By 12
th

 hour immature cysts at different stages of wall 

formation was observed. The wall formation appears to be starting from a single point and 

then spreads all over the surface of the cell. The chitin wall formation is complete by 24
th

 

hour. But at this stage the cysts still contains only a single nucleus. The nucleus starts 

dividing after 24
th

 hour. 48
th

 hour encystation culture cysts are mostly with one or four nuclei 

and a few are with two or three nucleus. At 72 hour almost all cells contains four nuclei. The 

changes in the nuclear DNA content during division were also studied by measuring the 

fluorescence intensity of labelled nucleus. Trophozoites and the early chitin walled cysts i.e. 

till 24th hour were found to have similar genomic content. 24
th

 hour onwards the genomic 

content starts increasing and the single nucleated cysts at 48
th

 hour have almost double 

genomic content. As the nucleus divides in to four, each of the four nuclei receives one fourth 

of DNA.  This show the four nuclei are formed by meiotic division. This information is 

supported by previously reported over expression of meiotic genes at 24
th

 hour. Meiosis helps 

in generating genomic diversity by causing variations which could help the parasite in 

gaining resistance to an antimicrobial agent or developing immunoevasion techniques.  

http://www.gyngroup.com/
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Invited L- 3 

 

Structure-based prediction of binding hot spots at protein-RNA recognition 

sites 
 

Amita Barik
1
, Chandran Nithin

1
, Naga Bhushana Rao Karampudi

2
, 

Sunandan Mukherjee
1
and Ranjit P. Bahadur

1,2
* 

1
Computational Structural Biology Laboratory, Department of Biotechnology and 

2
Advanced 

Technology Development Centre, Indian Institute of Technology Kharagpur, Kharagpur-721302 

 

ABSTRACT  

We use evolutionary conservation derived fromstructure alignment of polypeptide sequences 

along with structural and physicochemical attributes of protein–RNA interfaces to probe the 

binding hot spots at protein–RNArecognition sites. We find that the degree of conservation 

varies across the RNA binding proteins; some evolve rapidly compared to others. 

Additionally, irrespective of the structural class of the complexes, residues at the RNA 

binding sites are evolutionary better conserved than those at the solvent exposed surfaces. For 

recognitions involving duplex RNA, residues interacting with the major groove are better 

conserved than those interacting with the minor groove. We identify multi-interface residues 

participating simultaneously in protein–protein and protein–RNA interfaces in complexes 

where more than one polypeptide is involved in RNA recognition, and show that they are 

better conserved compared to any other RNA binding residues. We find that the residues at 

water preservation site are better conserved than those at hydrated or at dehydrated sites. 

Finally, we develop a Random Forests model using structural and physicochemical attributes 

for predicting binding hot spots. The model accurately predicts 80% of the instances of 

experimental ΔΔG values in a particular class, and provides a stepping-stone towards the 

engineeringof protein–RNA recognition sites with desired affinity. 

 
Invited L- 4 

 

Understanding the structural mechanism of nonhost resistance in rice 
 

Ranjit Prasad Bahadur
1
 and Jolly Basak

2
 

1
Department of Biotechnology, Indian Institute of Technology, Kharagpur 721302, India 

1
Department of Biotechnology, Visva-Bharati, Santiniketan 731235, India  

 

ABSTRACT 

Nonhost resistance (NHR), till poorly understood in contrast to host resistance, provides 

resistance to an entire plant species against all isolates of microbial species. It is the most 

common and durable form of plant resistance to disease-causing organisms. A successful 

example of NHR is the cloning of a maize R gene Rxo1 in rice and validating its function in 

conferring bacterial streak resistance in transgenic rice lines. In order to understand the 

structural mechanism of NHR in rice, we model the protein-protein interaction between the 

encoded Rxo1 (RXO1) and AvrRXO1 (avirulence protein of rice pathogen, Xanthomonas 

oryzae pv oryzicola). Interestingly, although a RXO1 homolog in rice (RHR) is present, it 

does not interact with AvrRXO1 in nature. We establish that the specificity of RXO1-

AvrRXO1 interaction originates from the structured LRR domain of RXO1, facilitating the 

recognition process. Significantly, the absence of an ordered LRR region makes RHR 
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unfavorable to recognize AvrRXO1.  We postulate that the complex formation between 

RXO1 and AvrRXO1 is a three steps process where electrostatic interaction, shape 

complementarity and short range interactions play an important role. Presence of the 

structural and physicochemical properties essential for the protein-protein recognition process 

empowers RXO1 to mediate NHR, which RHR though being the host protein, lacks and 

consequently loses its specificity to bind with AvrRXO1. 
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ABSTRACT 

Twenty-first century biology is full of multifaceted problems. Recent advances of genomic 

technologies have provided us smarter technologies to win the battle. I will provide specific 

examples from the parasite plant genome sequencing project (PPGP) to elucidate how 

genome decoding can help us to study the continuous arms race between plant and it‘s enemy 

and designing effective crop improvement strategies:  

 

Parasitic plants of the family Orobanchaceae inflict considerable damage to crop plants, 

especially in large areas of sub-Saharan Africa and Asia. The Parasitic Plant Genome Project 

(PPGP) has already generated nearly 2 billion Illumina and 454 expressed sequence tags from 

a facultative hemiparasite (Triphysaria versicolor), an obligate hemiparasite (Striga 

hermonthica), a nonphotosynthetic holoparasite (Phelipanche aegyptiaca) and a closely 

related non-parasite (Lindenbergia philippensis). In order to identify genes with important 

biological role in parasitism multiple tissue stages were either individually sequenced or used 

to prepare normalized library. The large data set has been successfully assembled and 

publicly released for the broader research community. Our careful dissection of the 

transcriptome data reveals many surprising findings and few of them will be presented here. 

An intact and selectively constrained chlorophyll biosynthesis pathway was found in the non-

photosynthtic species Phelipanche aegyptiaca. An incidence of horizontal transfer of albumin 

1 related gene was observed for P. aegyptica. The parasitic plants Striga and Phelipanche 

that depend on exogenous strigolactone signalling for germination retain an intact SL 

biosynthetic pathway. We are currently engaged in identifying key parasitic genes to define 

gene silencing strategy as a control measure for these obnoxious weed. Taken together, our 

data provide novel insight on the biology of parasitism in general.   
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ABSTRACT  

An inconsistent association of the C/T allelic polymorphism at -34 site in the promoter region 

of the CYP17α hydroxylase gene with polycystic ovarian syndrome (PCOS) and its metabolic 

complications has been observed throughout the world. The researchers aimed to find out any 

possible link of this polymorphism with PCOS and central obesity in a subpopulation of 

Eastern India. Serum testosterone, waist hip ratio (WHR) and body mass index (BMI) were 

analyzed in 60 PCOS cases against 54 matched control women. From RFLP analysis of the 

Msp A1 digest of the PCR product of the target gene, the researchers assessed the association 

of the C/T polymorphism with PCOS and body fat indices in the case group. Significant 

increases in serum testosterone value and WHR were observed among the case group (p < 

0.001) without any definite increase in BMI (p = 0.08). Allelic distribution for C/T 

polymorphism was in Hardy Weinberg equilibrium. The researchers did not find any 

significant association of C/T polymorphism with PCOS (χ2of 1.13 with p = 0.28 and Odds 

ratio of 0.75 with a range of 0.448 – 1.26 at 95% CI) as well as with the WHR ( χ2 of 0.1 

with p = 0.75 and Odds ratio of 0.89 with a range of 0.426 – 1.85 at 95% CI). The results 

implicate that CYP 17 α hydroxylase gene is not associated with hyperandrogenemia and 

central obesity in PCOS patients in this study population and therefore suggest search for 

other candidate genes for this disorder in this region. 
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ABSTRACT  

Research over the years has generated enough evidence to implicate areca-nut, as a 

carcinogen in humans. Besides oral, significant rise in the incidence of cancers of the 

esophagous, liver and stomach were seen among areca-nut-chewers, although associated 

genomic changes remain unclear. Early-stage of these cancers is highly curable and therefore, 

early diagnosis seems key. In North-East India, betel-quid contains raw areca-nut (RAN), 
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lime and small portion of betel-leaf without any other constituents. This study was not 

intended to isolate any active ingredients from the RAN and to look its action. The present 

objective is to validate the screening of precocious anaphase and analysis of expression of 

Securin and p53 in non-target cells like human peripheral blood lymphocytes (PBL) and 

mouse bone marrow cells (BMC) as early indicative parameters of RAN+lime induced 

cancers and also see the involvement of CDKN2A and Rb1 genes in oral and esophageal 

cancers. The data indicate that the disruption of 9p21 where CDKN2A gene resides, is the 

most frequent critical genetic event in RAN-associated carcinogenesis. The involvement of 

9p23as well as 13q14.2 could be required in later stages in RAN-associated carcinogenesis.  

A total of 35 mice were examined at different time points for following ad libitum 

administration of RAN-extract in drinking water with lime. Peripheral blood was collected 

from 32 human donors of which, 24 were RAN+lime heavy-chewers. Expression of genes 

was assessed by immunoblotting and/or by immuno-histochemistry. Histological preparation 

of stomach tissue of mice revealed that RAN+lime induced stomach cancer. A gradual 

increase in the frequency of precocious anaphases and aneuploid cells was observed in both 

RAN+lime treated mouse BMC and human PBL of RAN heavy-chewers. Levels of p53 and 

Securin were increased in these cells during early days of RAN+lime exposure. The level of 

Securin was significantly higher in human tumor samples than their adjacent normal 

counterpart. The expression of Securin was increased significantly in RAN+lime 

administered mice as well as in stomach tumor. Present study revealed that precocious 

anaphase and expression of p53 and Securin in non-target cells are significantly associated 

with an increased risk of RAN-induced cancer and thus these parameters can be of early 

diagnostic value.   
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ABSTRACT  
Oxidative stress has been implicated in numerous pathophysiological disorders including  

neurodegenerative diseases, diabetes, cancer, atherosclerosis, reperfusion injury, hypobaric 

hypoxia and normal aging. Earlier the term oxidative stress  used to imply   the  

indiscriminate damage to various biomolecules by oxygen free radicals or reactive oxygen 

species (ROS) leading to cellular dysfunction and death.  Our understanding of the role of 

ROS and other reactive free radicals (carbon or nitrogen centered radicals)  in various 

pathophysiological conditions has now undergone a paradigm  shift.  Thus, it has been 

realized that not only radical damage but altered redox signaling is also crucial in many 

pathophysiological conditions. The members of  ROS like H2O2 or O2
.-
 have been shown as 

physiological mediators of cell signaling pathways in different experimental systems and 

there is also evidence that in diseased conditions these signaling pathways become aberrant.  

The ROS signaling essentially involves reversible oxidative  modifications of multiple cell 

signaling  proteins like kinases, phosphatases and  transcription factors like NF-kB, AP 1, 

HIF-1, NRF-2, Nrf-2 etc.  The oxidative modification of these proteins leads to the changes 

in the activity status of such signaling molecules resembling the classical phosphorylation / 
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dephosphorylation reactions of the intracellular messengers and target proteins.  Other 

mechanisms like altered  expression or  degradation of  such transcription factors are also 

operative in the redox regulation of cell signaling pathways . The most important  reversible 

modification of cell signaling proteins involves the oxidation of reactive thiol groups (thiolate 

anion) of cysteine residues.  The oxidation of such thiolate groups produces a sulfenic acid 

residue which may be converted further to sulfinic and sulphonic acid residues. There are 

other types of reversible oxidative modifications such as the formation of methionine 

sulpoxides which could be potentially important in redox signaling. 

Wthe continued growth on information about redox signaling proteins in various 

physiological and pathological conditions,  the methods of proteomics have been utilized  in 

profiling the redox-modified proteins after 2D-separation  followed by  immunodetection or 

mass spectrometric -identification in different  pathophysiological conditions like  type 2 

diabetes mellitus, cardiovascular disease, atherosclerosis, stroke, many types of cancer, and 

neurodegenerative diseases such as AD, mild cognitive impairment, amyotrophic lateral 

sclerosis, and PD.  Redox proteomics has now become  an  emerging branch of proteomics 

dealing with redox modifications  within the proteome both in physiological and pathological 

conditions using  combinations of various methodologies. These include typical proteomics 

methods like  2D- protein separation and  mass spectrometry (MS) as well as other methods  

using  fluorescent or radio-labeled  alkylating agents for differential thiol trapping , specific 

antibodies to sulfenic acid derivatives or antibodies to various chemical tags attached to 

thiols,  isotope coded affinity tag etc.  The identification of methionine oxidation in the 

proteome which is a potential mechanism of redox signaling is also a big challenge. A 

recently developed method  has utilized antibodies against cysteine-free methionine rich 

proteins (MRP) with in-gel shift assays and immunoblotting for this purpose. In fact both 

methodological and conceptual developments of redox proteomics are taking place at a fast 

pace, and it is expected that more definitive information on the involvement of ROS in 

disease mechanisms will be available soon. 
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MicroRNAs are new classes of molecules that regulate gene expression almost every 

domains of life.  They are non-coding RNAs which are 19-21 bp long. They silence the gene 

expression either by degrading the genes or by methylation of their promoters.  However, 

unlike protein coding genes, structure of the  miRNA genes are not well-define. Further, in 

order to find out the differences of  miRNA genes among the salt tolerant and salt susceptible 

rice genotypes, in the present study,  we  used salt responsive rice miRNA genes as case 

study and  found that mature and precursor miRNAs are conserved across the  genotypes. 

However, there are variations in the primary miRNA genes mainly due to the presence of 

micro satellite markers. For the first time, we developed genome wide miRNA-SSR of rice  

for genotyping application. Additionally, we also found that methylation of miRNA promoter  

and their targets  differ among the tolerant and susceptible rice genotypes. Collectively, we 

concluded that variation in primary miRNA genes through distal repeats and along with the 

methylation of the promoter may be responsible for salinity adaptation of rice.  
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ABSTRACT  

Protein phosphorylation is one of the most significant and well-studied post-translational 

modifications, and it plays an important role in various cellular processes. It has made a 

considerable impact in understanding the protein functions which are involved in revealing 

signal transduction and various diseases. Protein phosphorylation, an important reversible 

post-translational modification, occurs due to the addition of a covalently bound phosphate 

group into certain acceptor residues (serine, threonine, and tyrosine) in the substrate sequence 

by a group of enzymes called kinases. It is one of the most ubiquitous post-transitional 

modifications, found across the phylogeny from prokaryote to eukaryote, and plays a crucial 

role in the regulation of virtually every critical cellular behavior, such as DNA repair, 

environmental stress response , regulation of transcription, metabolism , cell signalling, 

apoptosis , and cellular proliferation . It has been shown that almost 30% to 50% of the 

eukaryotic proteins undergo phosphorylation. Hence, the identification of kinase-specific 

phosphorylation sites has an important role to play in elucidating the mechanism of 

phosphorylation. Kinases, through which the phosphorylation takes place, constitute one of 

the largest known protein superfamilies. About 1.7% of all the human genes encode as many 

as 518 different types of kinases, and they are classified into an hierarchical fashion with ten 

groups, 134 families, and 201 subfamilies, primarily based on the homology of their catalytic 

domains. Therefore, the accurate recognition of phosphorylation sites along with the relevant 

kinase of a eukaryotic protein of interest is necessary to decipher the intracellular 

phenomenon.  High throughput technique, such as Mass Spectrometry, is the most reliable 

method for predicting phosphorylation sites but it has many limitations.  Hence, 

computational approaches based on the protein primary sequence information have become 

increasingly popular for identifying kinase specific phosphorylation sites. We have proposed 

two different  in silico approaches based on soft computing technique and formal language 

theory for predicting phosphorylation sites in a kinase specific manner. In our first method, 

we have proposed an ensemble method by taking a number of classifiers; data encoding 

schemes and a novel weighted voting technique. The same problem has been resolved using 

Grammar inference technique where a Deterministic Stochastic Finite State automaton has 

been inferred from a set of training samples. Our methods for predicting kinase-specific 

phosphorylation sites  have outperformed the methods already available and showed a 

satisfactory result. 
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ABSTRACT  

A vaccine is a biological preparation that improves immunity to a particular disease. To carry 

out vaccination, more than 1 billion doses of human vaccines are manufactured world-wide 

each year. This presentation will cover pathway of taking the vaccine from ―bench to bed‖ 

from an industry perspective .It includes historical perspective of vaccine development and 

current complexities in manufacturing, testing, licensing and sustainable supply of vaccines 

to market. Vaccine development involves the process of taking a new antigen or immunogen 

identified through research process and developing the substance through pre-clinical and 

clinical studies to determine the safety and efficacy of the resultant vaccine. Defining a 

cellular source, making a bank of the cellular source, generation of the antigen in large 

quantity and their purification, formulation with various preservatives and stabilizers are key 

steps in vaccine manufacturing process. Adequately designed facilities & equipments to 

support sterile operations and process robustness are key features of vaccine manufacturing. 

Each passing day regulations related to above are getting tightened and some of them will be 

shown as a part of the this presentation. Representative flow chart of a bacterial and viral 

vaccine manufacturing will be shown. The talk will cover analytical testing of vaccines 

provides evidence that the vaccine and any of its intermediates meets the specification. Future 

challenges and opportunities of vaccine development will also be discussed. 
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ABSTRACT  

Pharmaceutical and biotechnological companies are providing us with breakthrough 

medicines that not only address the unmet need of patients but at the same time provide them 

with a better quality of life.  The process that results in new medicines is called drug 

discovery.  This is along drawn process and includes investment of both dedicated time by a 

group of research scientists as well as large financial undertaking.  One of the biggest hurdle 

that stands in the way of drug discovery is safety of the new medication.  This results in very 

high failure rate of newly discovery molecules and contributes to the high cost.  Drug 

discovery starts with a keen observation by an analytical person.  During the presentation, I 

will share with you two stories that provided the spring board for new therapeutics in the area 

of pain and bone loss.  All along this path of discovery lies the fundamental principal:  

understanding the biology.  
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Perturbation of Cholesterol Homeostasis in Brain Support Survival of 

Chandipura Virus  
 

Sourish Ghosh, Anirban Basu 
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ABSTRACT  

RNA Viruses are the major threats that the present world faces due to their potential to trigger 

epidemics. In our lab we have developed an infection model in 10 day post-natal mouse for a 

(-) stranded RNA virus: Chandipura Virus (CHPV) belonging to the family Rhabdoviridae. 

CHPV has been responsible for frequent epidemic outbreaks in the past decade since 2003 in 

the Indian subcontinent with a case fatality rate of 55-70%. In our infection model we have 

observed that animals suffer from severe encephalitis within 72-96 hours post infection and 

hence succumb to infection. Severe neurodegeneration following infection have been 

reported from our lab. We have evidenced selective replication of CHPV within neurons that 

lead to neuronal death through Fas-mediated extrinsic apoptotic pathway. But the triggering 

factor for the apoptosis was still not known. Lipid coat is an essential component for 

enveloped RNA viruses. Through our research we established that cholesterol is essential for 

the maintenance of their virulence. Our investigation proved that CHPV to complete their life 

cycle within the neurons imports cholesterol from astrocytes through the ApoE-LDL receptor 

route. The excess cholesterol in neurons gets converted to more soluble 24(S) 

hydroxycholesterol (24-OHC) with the help of Cholesterol 24-hydroxylase (Cyp46a1). This 

accumulation of 24-OHC is toxic to neurons that triggers the extrinsic apoptotic pathway. 

Hence helps to release the matured CHPV viruses outside the cells for further infection. 

Perturbing the brain cholesterol homeostasis CHPV gets doubly benefitted for their survival 

within the brain. Similar mechanism may be adapted by other RNA viruses which require 

further exploration that may be of future interest for the development of anti-viral therapies.        
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ABSTRACT  

Indiscriminate use of pesticides, fungicides and fertilizers causes environmental pollution, 

emergence of agricultural pests and pathogens, besides damaging many organisms and 

leading to biodiversity loss. Nanomaterials have received considerable attention in recent 

years mainly due to some unique properties, viz, less toxicity, zero dimensions, high 

deliverability and increase surface-to-volume ratio etc. They have immense potential for the 

alleviation of above problems because of their efficacy in low concentration and effective 

target delivery. The review of literature pertaining to the role of nanotechnology in 

agriculture demonstrates that nanomaterials can assist in a) the controlled release of 

agrochemicals for nutrition and protection against disease caused by pest and pathogen, b) 

delivery of genetic material, c) sensitive detection of plant disease and pollutants, as well as 

d) can work as the better micronutrients than commercially available salts. For instance, 

mesoporous silica NP (SBA-15) and biodegradable polymeric chitosan nanoparticles 

demonstrated slow release of encapsulated pesticide and fertilizer, respectively. Silver (Ag), 

zinc oxide (ZnO) nanoparticles (NPs) showed antimicrobial activities and selenium (SeNP) 

showed antioxidant properties. Further, nano sized gold (AuNPs) and nano zinc sulfide (ZnS) 

delivered DNA to plant cells and iron oxide (Fe3O4) based nanosensors detected pesticides at 

minute levels while manganese (MnNP) worked as a better micronutrient than commercially 

available manganese salt. This review tries to summarise the most recent developments in the 

field of applied nanomaterials by highlighting the application of NPs in food and agricultural 

sectors and discusses their commercialisation prospects. 
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ABSTRACT  

Elicitor-induced innate immunity in plants could be proposed as an alternative, non-

conventional, and eco-friendly approach for crop protection. The immunomodulatory role of 

the biotic elicitor chitosan, a natural biopolymer, has already been demonstrated in plants, 

whilst its nanoparticles have only been examined for biomedical applications. In our present 

study, we have investigated the possible ability and mechanism of chitosan nanoparticles 

(CNP) to induce and augment immune responses in plants. CNP-treatment of leaves 

produced significant improvement in the plant‘s innate immune response through induction 

of defense enzyme activity, upregulation of defense related genes including that of several 

antioxidant enzymes as well as elevation of the levels of total phenolics. Analysis of CNP 

treated leaves revealed that the extracellular localization of CNP might have played a role in 

the observed upregulation of defense response in plants. Nitric oxide (NO), arguably the most 

important signaling molecule in plant defense, was also observed to increase following CNP 

treatment. However, such CNP-mediated immuno-stimulation was significantly mitigated 

when NO production was inhibited, indicating a possible role of NO in such immune 

induction. Taken together, our results suggest that CNP may be used as a more effective 

phytosanitary agent compared to natural chitosan for sustainable organic cultivation. 
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ABSTRACT  

Three dimensional (3D) structure of a protein has been the center of protein study for a very 

long time. During the last two decades, the research focus has broadened and has brought the 

intrinsically disordered protein(IDP) under limelight which in turn questions the long 

accepted structure-function paradigm of proteins. They majorly obtain their functionality by 

either being flexible or being boundto a partner molecule, undergoing binding-induced 

folding. Protein-RNA interactions involve conformational changes of the RNA binding 
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proteins (RBPs) and the RNA, which indicates the possibility of RNA binding domains to be 

flexible. Various sequence based studies on RBPs has revealed the role of intrinsically 

disordered regions (IDRs) in RNA binding. RNA chaperones are also found to be enriched in 

IDRs, which is hypothesized to undertake an entropy-transfer mechanism to facilitate RNA 

folding. Presence of IDRs in most primitive proteins like RNA chaperones points out the 

significance of IDPs in the course of protein evolution. Computational approach can lead to a 

better understanding of the mode of interactions as well as the evolutionary trend ofthe IDPs, 

which can unfold many mysteries of protein science. 
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ABSTRACT  

Human topoisomerase II (top II) is an important enzyme for the cellular target of many 

anticancerous drugs like etoposide. A bioinformatics study was done to prove the structural 

as well as functional alikeness among plants and human top II. The inhibitory effect of the 

drug on seedling radicle length (in vivo), callus growth rate (in vitro) and polyploid cell 

division is significant. For further conformation the plant topII protein was isolated from 

grass pea by ion exchange chromatography and used in plasmid DNA nicking assay which 

showed similar effect in presence of etoposide as human top II. From the above results it can 

be proposed that plant based screening system may play a significant role for finding the 

topII inhibitory drugs. 
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ABSTRACT  

The main attraction of any fabric is colour. If unsuitably coloured it is found to be a failure as 

a commercial fabric. Manufacture and use of synthetic dyes for textile dyeing has therefore 

become a massive industry today. However their toxic nature has become a cause of grave 

concern to environmentalist. Uses of synthetic dyes have adverse effects on all forms of life. 

Presence of sulphur, naphthol, vat dyes, nitrate, acetic acid, soaps, enzymes,chromium 

compounds, and heavy metals like copper, arsenic, lead, cadmium, mercury , nickel, cobalt 

and certain auxiliary chemicals make the textile effluent highly toxic. It is therefore essential 

to remove these pollutants from wastewaters before their final disposal. Cyanobacteria being 

widely distributed in the environment may serve as an effective and economic alternative for 

removing dyes from textile industry effluents. Decolourisation by Cyanobacteria can occur 

by  biosorption and enzymatic degradation , or a combination of both. The effectiveness of 

the decolourisation techniques for the removal of the dyes depends on the dye class as well as 

it‘s varying substituent groups and the physicochemical characteristics of the effluent such as 

temperature, pH, salt content and presence of organic pollutants. This study showed the 

capacity of Cyanobacteria to decolourise the textile effluent suggesting the possibility of their 

application in bioremediation studies.  
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ABSTRACT  

Blister blight disease of tea, caused by Exobasidium vexans, is a major leaf disease which can 

cause crop loss up to 43% and has direct impact on tea industry. Four events of 

Agrobacterium-mediated transformation of tea was done taking potato class I chitinase, 

potato endo-1, 3-beta-D-glucanase, mung bean defensin and combination of class I chitinase 

and defensin. The overall transformation efficiency was found to be minimum (1.97) for 

transformation with that of potato endo-1, 3-beta-D-glucanase followed by 2.20% in potato 
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class I chitinase, 2.39% in mung bean defensin and maximum (3.41%) for co-transformation 

with class I chitinase and defensin genes. Fungal bioassay with detached leaf showed that 

transgenic plantlets were more resistant to E. vexans inoculation compared to control 

untransformed plantlet. In case of single gene introgression there was positive correlation 

between the transgene expression level and the degree of disease resistance. But in case of 

co-transformaion, it was interesting to find that the transformant over-expressing the 

maximum level of both class I chitinase and defensin genes has given the least degree of 

resistance to E. vexans inoculation, and the transformant over-expressing the minimum level 

of both the transgenes also did not give the maximum degree of resistance. The transgenic 

event with potato class I chitinase has given the best resistance. Thus the transgenic approach 

can be a control measure for blister blight in tea and the present result of co-transformation 

event opens up a new avenue of research on interaction between class I chitinase and 

defensin genes. 
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ABSTRACT  

Among various nanoparticles, metal nanoparticles arethe most promising ones and this is due 

to their anti-bacterialproperties which, occurs because of the high surface to volumeratio.The 

aim of this study was to prepare different silver nanoparticles and to observe the 

antimicrobial effect of only the silver nanoparticles (AgNps) on pathogenic microorganisms 

like E. coli,Salmonella typhi,Vibrio cholerae isolated from the water samples collected from 

the East Kolkata Wetland.Experiments were designed to observe the antimicrobial effect of 

silver nanoparticles along with different types of chemicals (SDS, lysozyme) on pathogenic 

microorganisms and also to observe the antimicrobial effect of silver nanoparticles along with 

different types of antibiotics like Ampicillin, Streptomycin, Tetracycline, Chloramphenicol, 

Gentamycin, Erythromycin and Kannamycin on pathogenic microorganisms. In comparison 

to AgNps prepared by sodium borohydride (AgNpBo) and pyrogallol (AgNPy) the one 

prepared by sodium citrate (AgNpCi) was found to be very effective in retarding growth of 

pathogenic bacteria. AgNpCi along with SDS effectively reduced the size of the pathogenic 

bacteria and also retarded their growth. When AgNpCi was used along with antibiotic 

ampicillin it was seen that ampicillin resistant E. coli cells were converted to be ampicillin 

sensitive strains. Scanning Electron Microscopy analysis of three types of silver nanoparticles 

prepared were done to observe any effect of change of shape of the particles upon addition of 

different reducing agents. More in-depth study with these nanoparticlesmay result in a better 

substitute for antibacterial agents available in the field of medicine and food industry. 
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ABSTRACT  

Some thirty bacteria isolated from the rhizosphere of pointed gourd (Trichosanthes dioica 

Roxb.) and cucumber (Cucumis sativus L.) were screened for their in vitro antagonistic 

ability against Sclerotium rolfsii, the causal organism of collar rot disease of cucumber by 

dual culture plate.These isolates were screened for their in vitro biocontrol traits viz, 

siderophore production, HCN production, β-1,3 glucanase and chitinase. Of these, five 

isolates showed significant antagonism and biocontrol potential. This was ameliorated by 

their remarkable plant growth promoting trait like NH3 and Indole 3- acetic acid (20 - 30 

µg/l) production, phosphate solubilization (4- 10 mm diameter) , etc. Biocontrol traits 

coupled with the magnificent plant growth promoting ability of the best three isolates that 

were identified by 16S rDNA sequencing as Stenotrophomonas sp. O-NR28, 

Stenotrophomonas sp. MP07 and Stenotrophomonas maltophilia strain SGb417 respectively 

were exploited to counteract collar rot disease incidence in cucumber seedlings and a 

maximum control of 70.0% was obtained for Stenotrophomonas maltophilia strain SGb417 

seed priming treatment alone. Conclusive evidence suggest, this strain which has been 

previously reported to effectively combat downy mildew and Fusarium wilt of cucumber 

aswell as rust disease of wheat should be invariably developed as potent commercial 

biofungicide.   
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ABSTRACT  

To save the life form disease, antibiotics are increasingly used and misused, the microbial 

strains become resistant to antibiotics rapidly. Therefore, screening of antimicrobial activity 

of mangrove plants is very important since vast number of mangrove plants have been used 

for centuries and remedies for human disease. The present investigations mainly focused to 

screen the antimicrobial activity of fruits extracts of the plants (Heritiera fomes, Ceriops 
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tagal, Bruguiera gymnorrhiza, Sonneratia apatala and Xylocartas mekongensis) against six 

pathogen (E.coli, S. aureus, B.subtilis , P.aurogenosa, A. flavus, C. albicans) using disc 

diffusion method. The study revealed that all plant extracts show the higher antifungal 

activity than bacteria. The aqueous extract of Sonneratia apatala and Ceriops tagal has 

maximum activity against A. flavus and C.albicans as 21mm, 16mm and 22mm, 15mm 

respectively. The minimum inhibitory concentration (MIC) value of Sonneratia apatala and 

Ceriops tagal extract against C.albicans was 0.05 mg/ml and against A. flavus was 1.5 

mg/ml, 1.0 mg/ml respectively. But, antibiotics fluconazole found to posses the MIC value 

against C. albicans was 0.5 mg/ml and 1.75 mg/ml against A. flavus. The study suggested that 

Sonneratia apatala and Ceriops tagal showed better antifungal activity than the conventional 

fluconazole and plant extract can be used for the treatment of some fungal infections. 
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ABSTRACT 
Pre-Columbian ―terra preta‖ has now been accepted worldwide for its multi directional 

application. As a result, extensive attention has been paid to their facile manufacturing roots 

from different inexpensive biomasses like lignocellulosic feedstock, pine wood, corn cob, 

rosin, lauan, dairy manure and broiler litter manure. In our work, we have manufactured iron 

impregnated-exfoliated biochar nanosheets from dried bamboo fibers which have enormous 

potential to sequester hexavalent chromium Cr (VI) ions through strong electrostatic 

interaction. Cost effective synthesis and heightened surface to volume ratio make this 

mesoporous architecture unique for waste water remediation in comparison to any other 

techniques mentioned before. 
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ABSTRACT  

The protozoan parasite Giardia lamblia causes diarrheal diseases worldwide. We are 

investigating the role of a protein complex, in Giardia, that are involved in the endo-

lysosomal pathway in higher eukaryotes. The ESCRT (Endosomal Sorting Complex 

Required for Transport) complex components were originally identified in the context of 

sorting of ubiquitinated protein receptors into the lumen of the late endosome, which 

ultimately fuses with the lysosome. But the ESCRT components are now known to function 
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in other processes, like cytokinesis and retroviral budding. The ESCRT components were 

composed of five different complexes, ESCRT-0, -I, -II, -III and –III associated complex and 

are recruited sequentially onto the endosomal surface. ESCRT component-encoding genes 

are conserved in different eukaryotes, from unicellular yeast to metazoans like humans. 

BLAST search was used to identify the putative ESCRT complex components in Giardia and 

it was found that Giardia genome encode only a subset of the ESCRT complex components, 

and surprisingly all the components that interact with ubiquitin are absent in Giardia. We 

have adopted functional complementation approach to determine whether these proteins can 

function in the context of yeast ESCRT. Our results show that four of the identified genes do 

indeed functionally complement the corresponding yeast deletion mutants. 

Immunolocalization in Giardia indicates that two of the proteins localized to the peripheral 

vesicles, which are equivalent to endosomes and lysosome in this protist.  These results raise 

the possibility that G. lamblia may indeed have ESCRT complex-dependent pathways. 
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ABSTRACT  

The effect of an alternative light source (light emitting diode; LED) on growth and 

development of in vitro grown pine apple platelets was investigated. Growth parameters like 

fresh weight, dry weight, leaf area were highest in pine apple plantlets grown under red and 

blue LEDs (1:1) light in compare tofluorescent light. Soluble sugar, soluble protein and leaf 

pigment (chlorophyll and carotenoid) biosynthesis were significantly increased in plantlets 

grown under red and blue LEDs (1:1) light compared to red or blue LEDs and 

 fluorescent light treatments. The present investigation suggested that red and blue LEDs 

(1:1) light was the most suitable light source for the micropropagation of pine apple and it 

may be used as alternative light source for commercial propagation of this plant.   
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ABSTRACT  

A novel psychrotrophic bacterial isolate from soil sample of Ny- Alesund, Svalbard, Arctic 

region capable of growth on lipid as the sole carbon source was identified as Pseudomonas 

sp. ADT3 by 16S rDNA sequencing (NCBI GenBank Acc.no. JX914667). Extracellular 

lipase from the isolate was partially purified 2.9 folds by ammonium sulphate precipitation. 

The purified active fraction of lipase exhibits specific activity of 527.8 U/mg. The Vmax and 

Km was 144.93 U/mg/min and 0.260 mM respectively determined using Lineweaver-Burk 

plot. Total proteome study of the lipase producing strain was done. Serum was obtained from 

a rabbit immunized with the total protein extracted from the ADT3 isolate grown in 1.0% 

olive oil with 1.0% peptone. Antibodies to the common antigens were removed by 

preadsorbing the serum antibody on total protein extracted from the ADT3 strain grown in 

1.0% peptone. Western blot with the preadsorbed antibody reacted to a single antigen in olive 

oil lane. No reaction was seen in peptone lane. The purified protein was resolved through 

12% SDS PAGE. One prominent band of 13.9 KD was observed in the protein profile. 

Activity staining results a prominent brown precipitate with  alpha napthyl acetate, a substrate 

of lipase. The same band was analysed by Matrix-Assisted Laser Desorption/ionization Time 

of Flight-Mass Spectrometry (MS) and tandem mass spectrometry (MS/MS) after in gel 

digestion with 25 ng/μl trypsin Attempt was taken for improvement of enzymatic 

performance by immobilization of enzyme on various carriers viz. Alginate and 

polyacrylamide gel. The immobilization yield of enzyme immobilized in polyacrylamide gel 

was low (40.0%) in comparison to that immobilized with alginate (70.0%). Broader pH 

tolerance and temperature stability could be achieved by immobilization. The enzyme can be 

reused up to 5 cycles which is a promising technique for large-scale preparation of 

immobilized lipase for industrial applications. 
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ABSTRACT  

Members of the genus Mycobacterium are notorious for their pathogenesis. Tuberculosis and 

leprosy have pronounced global catastrophes right from antiquity. Pathogenesis of various 

mycobacterial members have been a well explored field in clinical research. Secretomes are 

believed to be crucial factors in host cell recognition and cross-talks, in cellular attachment 

and in triggering other functions related to host pathogen interactions. However a proper idea 

of the mycobacterial secretomes and their mechanism of functionality still remains elusive. 

We have developed a comprehensive database of mycobacterial secretomes using pre-

existing algorithms for secretome prediction to cater the needs of researches interested in this 

particular domain.  

The database provides a platform for the retrieval and analysis of secretomes in all finished 

genomes of the family Mycobacteriaceae (till date). The database contains valuable 

information regarding all types of signal peptides viz. Sec type, Lipo type and TAT type 

prevalent in mycobacteria. Information pertaining to COG analysis, codon usage, and gene 

expression of the predicted secretomes has also been incorporated in the database. MycoSec 

promises to be a useful repertoire providing plethora of information regarding mycobacterial 

secretomes. With the progress in sequencing and availability of more finished sequences, 

the database will be updated and expanded accordingly to meet the needs of researchers in 

the field of mycobacterial research. The database is freely accessible at 

http://www.bicnbu.in/mycosec.  
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ABSTRACT  

Probiotics are live microorganisms that, when administered in adequate amounts, confer 

health benefits on the host. During last ten years the lactic acid bacteria gained most attention 

in the probiotic research as they have Generally Recognized As Safe (GRAS) status. These 

organisms have been widely reported to exert many beneficial effects, such as activation of 

the immune system, prevention of cancer cell growth, maintenance of mucosal integrity and 
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presentation of an antagonistic environment for pathogens. Nowadays, the commercial 

utilization of bacterial cultures as adjunct cultures in various types of food products or 

therapeutic preparations has become very popular. In this study, some lactic acid bacterial 

strains were isolated from vacuum packed food products and checked for their probiotic 

properties.  
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ABSTRACT  

We are in the search of a novel biosensor which can easily detect abnormal physiological 

conditions. We have the principle of semiconductor property arising out of metal-metal delta 

bonding in a metal cluster compound. We have planned to use polymer of aldohexose sugar 

as the chelating ligand having multiple sides of chelation. Compounds like poly glucose can 

chelate hundreds of metal atoms positioning them in suitable stereo chemical sites leading to 

effective delta bonding. Extent and nature of delta bonding will depend on the chemical 

environment. Normal physiology changes when certain pathological conditions arise in a 

system. This affects delta bonding leading to changes in the semiconductor property of 

cluster. A microelectrode or a skin surface electrode or a needle electrode may be utilized to 

detect the changes in the semiconductor property of the cluster compound put inside. This 

combination will give rise to an effective biosensor which will measure any abnormality in 

the physiological condition, thereby helping to diagnose a diseased condition. We started 

with a monomer of aldohexose and we have been successful in preparing the cobalt-chelate . 

This also has been partially characterized by instrumental analysis.Mass spectrometry, UV 

spectra, and XRD analysis is among the instrumental investigations undertaken. 
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ABSTRACT  

Freshly-prepared crude aqueous garlic extract (AGE) was found to be bactericidal against 

Mycobacterium smegmatis (the bacterium sharing similar cell-wall structure-composition as 

the pathogenic M. tuberculosis, that causes Tuberculosis) at a concentration of 60 mg/ml for 

multi-clove variety, and 70 mg/ml for single-clove variety, the same results being confirmed 

by biochemical analyses. Tris Borate EDTA–urea gel electrophoretogram studies revealed 

the significant absence of miRNA band from murine peritoneal macrophages infected with 

crude, aqueous multi-clove garlic extract-treated (at 60 mg/ml) M. smegmatis. Characteristic 

changes in viability and morphology of M. smegmatis-infected and control macrophages were 

studied under fluorescence microscope, results being in accordance to the earlier positive 

findings on therapeutic efficacy of garlic. Studies on differential expression of NF-κB (a 

transcription factor with a role in immunological signaling) by SDS-PAGE, followed by 

Western Blot analyses, in peritoneal-macrophages infected with live M. smegmatis, and with 

M. smegmatis treated with crude AGE (at 60 mg/ml), revealed a prominent band in the lane 

of macrophages infected with M. smegmatis, indicating that NF-κB expression has been up-

regulated by M. smegmatis infection, in comparison to the control macrophages. Same 

studies were extended to multi-drug resistant (MDR)-M. smegmatis developed artificially in 

presence of isoniazid and rifampicin, alterations in specific activities of different macrophage 

enzymes (like iNOS, SOD, glutathione-peroxidase, glutathione-reductase and catalase) 

studied by biochemical assays, and characteristic changes in viability and morphology of 

infected and control macrophages observed under fluorescence microscope, with all 

observations confirming the importance of green pharmacy and garlic in the treatment of 

MDR-Tuberculosis. 
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ABSTRACT  

Nanomedicine is the medical application of nanotechnology. Nanomedicine ranges from the 

medical applications of nanomaterials and biological devices, to nanoelectronic biosensors, 

and even possible future applications of molecular nanotechnology such as biological 

machines. Nanomedicine seeks to deliver a valuable set of research tools and clinically useful 
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devices in the near future. The National Nanotechnology Initiative expects new commercial 

applications in the pharmaceutical industry that may include advanced drug delivery systems, 

new therapies, and in vivo imaging. Nanomedicine research is receiving funding from the 

US National Institutes of Health, including the funding in 2005 of a five-year plan to set up 

four nanomedicine centers.  As the nanomedicine industry continues to grow, it is expected to 

have a significant impact on the economy. Two forms of nanomedicine that have already 

been tested in mice and are awaiting human trials that will be using gold nanoshells to help 

diagnose and treat cancer, and using liposomes as vaccine adjuvants and as vehicles for drug 

transport. Similarly, drug detoxification is also another application for nanomedicine which 

has shown promising results in rats. Advances in Lipid nanotechnology were also 

instrumental in engineering medical nanodevices and novel drug delivery systems as well as 

in developing sensing applications.  Limitations to conventional cancer chemotherapy include 

drug resistance, lack of selectivity, and lack of solubility. Nanoparticles have the potential to 

overcome these problems. 
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ABSTRACT  

Antimicrobial peptides (AMPs) are essential parst of innate immunity that evolved in most 

living organisms over 2.6 billion years to combat microbial challenge. These small cationic 

peptides are multifunctional as effectors of innate immunity on various parts of human body 

and also have demonstrated antimicrobial activity against various bacteria, fungi, viruses and 

parasites. The additional properties of antimicrobial peptides are antitumor activity, 

mitogenic activity, role in signal transduction pathway and adaptive immune response. 

Recent advancement has also seen that these antimicrobial peptides have antioxidant and 

even antifungal properties. The objective of this present study is to isolate, characterize and 

identify a potent antimicrobial peptide produced from bacterial strains isolated from different 

sources like soil, rotten fruits, and vegetables and see their activity against pathogenic 

microbial strains. Several strains were isolated among which 4 most efficient strains were 

selected by observing inhibitory zones by agar disc diffusion method and were further 

subjected to desired survey. Biochemical characterization of the four strains were done 

following Bergey‘s Manual and they were found to be three pseudomonas species AM1, 

AM2 and AM3 and one klebsiella sp AM4.The pathogenic strains include bacillus, 

pseudomonas, e.coli and klebsiella. In order to determine the nature of the antimicrobial 

compounds produced, 4 strains were subjected to treatment with various proteolytic enzymes, 

detergents, denaturing agents and chelating agents. Treatment with pepsin, chymotrypsin, 

trypsin and proteinase K diminished the antimicrobial activity in three of the four strains. 
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Therefore, it was concluded that AM1 might not be of proteinaceous nature and was not 

considered for further survey. Treatment with detergents like Tween 80 and Triton 100 

enhanced antimicrobial activity whereas denaturing agents like urea and SDS diminished 

antimicrobial activity indicating the presence of peptides with antimicrobial activity. 

Investigation is going on in purifying and characterizing these compounds  and their 

antitumor, antioxidant and antifungal activities will also be studied. 
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ABSTRACT  

Kidney cancer is frequently diagnosed in the last stages when there are minimal options for 

treating the deadly disease. The hope is that this could potentially lead to new therapies that 

would extend the life span of cancer patients who are diagnosed late. The study highlights 

increased effectiveness and reduces toxicity of anti-cancer compounds containing the two 

metals – titanium and gold. Prof. Joe Ramos developed a promising metal based compound 

that destroys kidney cancer cells while leaving normal cells unharmed. A gold based 

compound called AURANOFIN has been used to treat rheumatic disease for the treatment of 

some types of cancer. The titanium-gold compound does not attack DNA but rather causes 

cancer cells death by blocking a group of enzymes that supports cancer cell survival and their 

spread. Another important finding is that the incorporation of the titanium fragment into the 

similar gold based compound increased the activity and specificity towards KIDNEY 

CANCER.   
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ABSTRACT  

Presently in the field of biotechnology and many related studies, nanoparticles are growing 

popularity for its excellent work and rapid output and by virtue of its surface modification 

method which enhanced both target selectivity and function. Nanoparticles has capability of 

curing problems very minutely working as a team and so it is a field of interest for the 

researchers even for various chronic diseases, fighting against microbial infections. Even it is 

highly stable and user friendly which we can store for longer period and use in various 

experiments. Our study with such a silver nanoparticles compound to observe anti-microbial 

properties against Gram positive bacteria. Silver nanoparticles were synthesized using tea 

leaves (Camellia sinensis) decoction and were characterized using UV-Visible 

spectrophotometer. Various phytochemicals of tea were bound to the surface of silver ions as 

a capping agent so that it cannot be reduced anymore and it is stable. The anti-microbial 
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activity has been investigated on gram positive bacteria (Bacillus cereus). The outer 

membrane of gram positive bacteria is peptidoglycan and thick layer which cannot be 

destroyed easily but silver nanoparticles destroyed its membrane integrity and thus kill the 

cells. Minimum inhibitory concentration for Bacillus cereus observing under UV-

spectrophotometer is 200 µl/ml. Cytoplasmic leakage  was significantly seen in nanoparticles 

treated cells. Gram staining of treated cells also demonstrated killing effects of nanoparticles. 

Thus, from our study it has been observed that silver nanoparticles has potential antimicrobial 

effects.  
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ABSTRACT  

With increase in population and worldwide protein shortage, the use of microbial biomass as 

food and feed is more highlighted. Microorganisms like algae, fungi, yeast and bacteria 

utilise inexpensive feedstock and wastes as source of carbon and energy for growth to 

produce biomass, protein concentrate or amino acids. Microorganism as a Single-cell protein 

(SCP) has high nutritive value due to higher protein, vitamin, essential amino acids and lower 

lipid content. Therefore, single cell proteins (SCP) are used as protein supplement in human 

foods or animal feeds. So, SCP production technologies arose as a promising way to solve the 

problem of worldwide protein shortage. So, microorganisms is being used to fight the 

problems of malnutrition and poor protein diet in the third world country and to manufacture 

protein rich food like single-cell protein.          
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ABSTRACT  

In the past few years, considerable interest has been devoted towards the design of new drug 

delivery systems with the aim to specifically target the drug to a site, such that the drug is 

released at a controlled rate and at the desired time to minimize or eliminate the undesirable 

side effects and excess dosing frequency. However, in recent years, magnetic nanoparticles 

characterized by higher magnetization and good biocompatibility have attracted significant 

attention as magnetic drug targeting carriers, for biomedical applications. The scientific 

curiosity with regard to nanoparticles stems from their size dependent-properties that mainly 

originate from the dominance of their large surface area. Magnetic nanoparticles can take the 

advantage of specific binding to detect or purify the biological entities after being modified 

by biomolecules. Because of their unique property, response to a magnetic field, 

biofunctional magnetic nanoparticles exhibit two features, specificity and magnetism. Most 
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surface modification strategies, either polymer coating or chemical ligand exchange, are 

based on or derived from selfassembled monolayers 
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ABSTRACT  

Scientists have discovered that HIV does not cause AIDS by the virus's direct effect on the 

host's immune cells, but rather through the cells' lethal influence on one another. In a 

previous investigation, the scientists discovered that 95% of cell death from HIV is caused by 

immune cells committing suicide in self-defense after an unsuccessful infection. When the 

virus tries to invade a cell that is "at rest," the infection is aborted. However, fragments of 

viral DNA remain and are detected by the resting host cell. This triggers a domino effect in 

the cell's defense system, resulting in the activation of the enzyme caspase-1, which 

ultimately causes the induction of pyroptosis, a fiery form of cell suicide. 

In the new study, it has revealed that this death pathway is only activated through cell-to-cell 

transmission of HIV, not from infection by free-floating viral particles. Using lymphoid 

tissue infected with HIV, the scientists compared cell death rates between cell-to-cell and 

cell-free virus transfer. They discovered that while overall rates of infection remained the 

same, there was significantly more CD4 T cell death if HIV was spread by infection from 

other cells than by free-floating virus. According to Warner C. Greene, this study 

fundamentally changes the mindset about how HIV causes massive cell death, and puts the 

spotlight squarely on the infected cells in lymphoid tissues rather than the free virus. By 

preventing cell-to-cell transmission, the death pathway can be blocked and stoped the 

progression from HIV infection to AIDS. 
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ABSTRACT 
Biofertilizers can be defined as a substance which contains living microorganisms that 

colonizes the rhizosphere or the interior of the plant and promotes growth by increasing the 

supply or availability of primary nutrient and /or growth stimulus to the target crop .Chemical 

fertilizers pose health hazards and pollution problem in soil,besides these are quite expensive, 

bringing the cost of production much higher. Therefore, biofertilizers are being recommended 

in place of chemical fertilizers. Since biofertilizer is technically living, it can symbiotically 

associate with plant roots involved microorganisms could readily and safely convert complex 

organic material into simple compounds, so that plants can easily take them up. It maintains 

the natural habitat of the soil. It increases crop yield by 20-30% replacing chemical nitrogen 

and phosphorus by 25% and stimulates plant growth. It can also provided protection against 
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drought and some soil borne diseases. Besides this, biofertilizers are cost effective relative to 

chemical fertilizers. They have lower manufacturing costs, especially regarding nitrogen and 

phosphorus use. So, suggest to farmer for the use of biofertilizer rather than chemical 

fertilizer to maintain the soil ecology. 
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ABSTRACT  

With the technological advancement in food sector, scientists and investors are focusing more on the 

convenience of the customers; to make their life simpler. Nowadays, consumers are prepared to pay 

extra for the convenience of getting readily available hot or cold foods and beveragesat almost any 

possible point in the globe. But the main focus lies on active-value-added-packaging systems that will 

also provide them with the easy to use and recycling options.As lives are becoming complex 

withluxury turning into necessity with time, on-the go consumption is on the rise world-wide. 

Statistics says, in the last few years, the demand for convenient eating options has risen to 40%and the 

habit to ‗sip and walk'has become 35% more popular.‗Fastdrink‘ from Spain, ‗Heat Genie‘ from 

USA, self-cooling refillable cans from Germanetc. were some of the interesting developments. The 

self-heating can uses the simplest exothermic reactions wherelime reacts with water generating 

substantial heat energy which forms the heat source. Other than lime, chemicalslike Calcium chloride, 

Combination of copper sulphate and zinc, calcium oxide, Magnesium oxide etc. can also be used.On 

the other hand, Self cooling can uses refrigerants or pressurized carbon-di-oxidetoprovide cooling 

systems for the packaged items to get ready to chill options.Using thin-film-technology that surfaces 

both solar cell and heatpumps to turn food beverages into climate and temperature control systems are 

also being proposed. Although still an expensive option, only this technology can offer consumers 

with freedom from using heat sources and refrigerators. So, now waiting is over with this 

revolutionary technology changing the world around us and helping us to get the desired temperature 

food we prefer. 
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ABSTRACT  

Psychrotrophs are cold tolerant bacteria or archaea that have the ability to grow at low 

temperatures, but have optimal and maximal growth temperatures above 15 and 20 C 

respectively. Psychrotrophs can be exploited for use in biotechnological industries busy in 

manufacturing food, enzymes and value added pharmaceuticals products. Psychrotrophs are 

good source of novel catalysts of industrial interest. The main reason for selecting enzymes 

from Psychrotrophs group is their high stability and reduced risk of contamination at low 

temperatures. Some of the enzymes have been isolated and genes are successfully cloned and 
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expressed in target hosts. The cold adaptation process of psychrotrophs encompasses wide 

modifications in structure and molecular architecture, physiology and biochemistry of these 

organisms. Protease has a preference because they have huge applications in dairy, food, 

pharmaceutical, leather and detergent industries. Protease (also called peptidase or 

proteinase) is any enzyme that performs proteolysis, that is, begins protein catabolism by 

hydrolysis of the peptide bonds that link amino acids together in a polypeptide chain.  

This work mainly concentrates on Protease production by a psychrotrophic bacteria isolate. 

Some frozen vegetables were used for the growth and isolation of psychrotrophic bacteria. 

Single colonies were purified for detection of protease producing efficiency. Casein 

hydrolysis test were performed and protease producing colonies were detected based on 

appearance of clear zones around the bacterial colonies.  A production media was 

standardized and isolates were inoculated and incubated. The specific activity of the crude 

cell free extract(s) was measured. Then under different temperature (10C-55C), pH (4.5-9), 

in presence of metals salts (Cobaltous chloride, Ferric chloride, Potassium chloride, 

Manganese chloride, Lithium chloride, Magnesium chloride, Calcium chloride, Mercuric 

chloride) specific activity of the cell free extracts were measured. Acetone precipitated total 

proteins of the CFE were measured for their specific activity.  

 

  

 Poster 12 

Cyto-morphogenetic effects of Gammaxine and Bavistin on root meristem 

of Lathyrus sativus L. 

 

Susmita Nandi, Pallabi Goura, Ruma Adhikari, Swagata Rana, Shrabani 

Samanta, Aveek Samanta
* 

Department of Botany, Mahishadal Raj College, Mahishadal, 721628, West Bengal, India
* 

Email: aveekbot@gmail.com 

 

ABSTRACT  

The effects of Gammaxine insect repellent and Bavistin, a potential fungicide are assessed on 

germinating grass pea (Lathyrus sativus L.) seedlings. Seed germination, radicle length, 

mitotic index and dry weight decrease with the increase in concentrations of both the 

chemicals but in different manner. Some cytological abnormalities are also found in root tip 

mitotic study of the selected plant. The objectivity of the study is to assess the effect of the 

two chemicals on L. sativus. Results suggest that both the chemicals possess distinct role in 

cyto-morphogenesis. 
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ABSTRACT  
Pesticide is a synthetic chemical substance which is randomly used to kill the numerous pests 

like fungi, weeds and insects. But, the over dependence on chemical pesticides and eventual 

uninhibited use of them has necessitated for alternative mainly for environmental concern. 

Due to innumerable use of pesticide, leading to radical decrease in yields as well as increase 

the pollution level. Therefore, bio-pesticides is an ecofriendly alternative to pesticides which 

gives us the natural and safer protection against pest-damage. Bio-pesticides fall into three 

major classes, i.e microbial pesticides, plant pesticides and bio-chemical pesticides. The 

potential benefits to agriculture and public health programmes through the use of 

biopesticides are considerable. The total world production of bio-pesticides is over 3000 

tons/year which increases at a rapid rate. India has a vast potential for bio-pesticides. 

However, its adoption by farmers in India needs education for maximizing gains. The market 

share of bio-pesticides is only 2.5% of the total pesticide market. In India, some of bio-

pesticides like Bt, NPV, neem based pesticides etc have already been registered and are being 

practiced. In India, there are many locally available plants like beshram, neem, garlic, 

triphala, pinus kesia etc which can be easily processed and increase the bio-pesticide 

consumption in India. Further research and development of biological pest control methods 

must be given priority and people in general and agriculturists in particular must be educated 

about  the handling and use of such control measures. 
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ABSTRACT  

Stem cells are undifferentiated animal cells that can differentiate into specialized cells and 

can divide through mitosis to produce more stem cells. They are found in multicellular 

organisms. In mammals, stem cells can also be taken from umbilical cord blood just after 

birth. Generally stem cell possesses two properties – Self renewal that is the ability to go 

through numerous cycles of cell division and Potency that is the capacity to differentiate into 

specialized cell types. In practice, stem cells are identified by their capacity to generate 

tissues. Properties of stem cells can be illustrated in vitro by using methods such as 

Clonogenic assays. Preservation of stem cells is widely done by the means of stem cell 

banking. There are five reasons to preserve stem cells – to treat blood disorders, for young 
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cells with ability to regenerate, to save life for the entire family, it is also used to cure life 

threatening diseases such as asthma, for research purposes preservation is also done.       

 Stem cell therapy is the major part of medical research field. Adult stem cells are frequently 

used in bone marrow transplantation. For frequent treatment of diseases such as diabetes, 

rheumatoid arthritis, stroke, spinal cord injury, Parkinson‘s disease, Osteoarthritis and many 

more.  
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ABSTRACT  
The use of fossil fuels is not infinite and it has been accepted that fossil fuels are not 

sustainable due to depleting oil reserves and an increase in the greenhouse gas emissions in 

the atmosphere. We are currently experiencing what is the termed the ‗Peak Oil‘ period and 

the demand for energy is still increasing. This has led to the development of renewable 

alternate fuel sources. These sources primarily include bioethanol and biodiesel. 

Bioethanol is well established as a transport fuel and is primarily manufactured from the 

fermentation of sugarcane. Sugarcane is a food crop and the increased pressure on the crop to 

supply more ethanol can have a negative impact on the food security. This has led to other 

fuels being investigated such as biodiesel. Biodiesel refers to a vegetable oil or animal fat 

based diesel fuel oil comprising alkyl fatty acid esters of alcohol with carbon varying from 

C14-C22 and contributes as biodegradable fuel and is non-toxic in nature, gives better fuel 

economy. The current sources of biodiesel include soybean oil, rapeseed oil, corn oil and 

vegetable fat. It is not possible to upscale using these sources as the extra demand would be 

displacing food crops. Microalgae biotechnology appears to possess high potential for 

biodiesel production because a significant increase in lipid content of microalgae is now 

possible through heterotrophic cultivation and genetic engineering approaches. By this 

cultivation the lipid content of microalgae has increased a lot. Transesterification of fatty acid 

is even done to increase the fluidity of fuel and then used in engines.  
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ABSTRACT  

Plant species are good indicator of environmental pollution and morpho-anatomical studies 

are most common methods to reveal the prominent effect of pollution. The studies on 
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different morpho-anatomical parameters of leaf were carried out on two common field plants-

-- Calotropis gigantea and Croton bonplandianum. Plant samples were collected from the 

vicinity of Haldia Refinery (Indian Oil Corporation Ltd.) and non-polluted area. Result found 

the significant change in anatomical parameters. The difference in morphological characters 

found from this study also has been recorded. 
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ABSTRACT  

Biomimicry is an approach to innovation that seeks sustainable solutions to human challenges 

by emulating nature‘s time-tested patterns and strategies. Nature has already solved many 

problems around us. Animals, plants and the microbes are the consummate engineers.   

There are numerous examples where the process of biomimicry has led to technological 

innovation. Patterns of shark skin have helped the hospitals in preventing the spread of 

bacteria; the velcro is also an effective example of Biomimicry. This is followed by the 

pattern of V-formation in many bird species which if mimicked could use as much as 15% 

less fuel than flying solo by aircrafts. Maintenance of normal temperature by the termites in 

their dens also finds its application in the refrigeration technology field. 

Thus, Biomimicry is the modern, often high tech, equivalent of the historical practices of 

emulating nature. Through biotechnology and other allied fields of engineering, biomimicry 

provides real sustainability which is, being in harmony with nature by learning to participate 

as co-creator in the immense beauty of life. 
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ABSTRACT  

Food is vital for continuing with a healthy life. Adulteration is the act of intentionally 

debasing the quality of food offered for sale and financial gain either by mixture, substitution 

of inferior substances or by the removal of some valuable ingredient. Adulteration of food 

cheats the consumer and can pose serious risk to health.  By the end of the day, many of us 

are not sure of what we eat because of the adulteration of food. So, we invite diseases rather 

than good health.    Consumption of adulterated food causes serious diseases like cancer, 

diarrhea, asthma, ulcers, etc. Common adulterants in fats, oils and butter are paraffin wax, 

castor oil and hydrocarbons. Red chili powder is mixed with brick powder and pepper is 

mixed with dried papaya seeds. These adulterants can be easily identified by simple chemical 
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tests. Several national agencies are working for monitoring and abandoning such 

malpractices.  So, we must aware about this menace and protect the public. 
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ABSTRACT  

Day by day man is suffering from malnutrition and immune deficiency. This deficiency can 

be overcome by genetically modified food which is an alternative way to provide the 

essential nutrients. Genetically modified foods (GM foods) are foods produced from 

organisms that have had specific changes introduced into their DNA using the methods of 

genetic engineering. These techniques allow for the introduction of new traits as well as 

greater control over traits than previous methods such as selective breeding and mutation 

breeding. The GM foods grown commercially in field are herbicide and insecticide resistant 

soybeans, corns, canola and cotton seed oil. There are bananas that produce human vaccines 

against infectious diseases such as hepatitis B. Golden rice is a more important GM food 

because of high pro-vitamin A and lysine which is an essential amino acid. The genetically 

modified foods controversy is a dispute over the use of food and other goods derived from 

genetically modified crops and other uses of genetic engineering in food production. Like all 

technologies they also have some risks, both known and unknown. 
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ABSTRACT  

Codon usage bias is the phenomenon where specific codons are used more often than other 

synonymous codons during translation of genes and this phenomenon varies within and 

among species. Different molecular evolutionary investigations propose that codon bias is 

demonstrated as a result of balance between mutational and translational selection of such 

genes and this phenomenon is widespread across species and may contribute to genome 

evolution in a significant manner. Here we considered two pseudomonas bacteriophages- 

LUZ19 and PF7A. Then the amino acid and codon usage have been compared by analyzing 

RSCU, RAAU, Amino acid usage, Exhaustive base usage. Our Amino acid usage data 

revealed that in case of PF7A Alanine is more significantly used, whereas in LUZ19 leucine 

is more preferred. Exhaustive base usage data interpreted that LUZ19 is more GC rich than 

the PF7A. Other parameters like T3s, G3s, C3s, A3s, GC3s, GC etc. are almost same. 
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ABSTRACT  

Root-knot nematodes, Meloidogyne spp., are obligate, sedentary endoparasites of many plant 

species. They are major pathogens of vegetables throughout the world, impacting both the 

quantity and quality of marketable yields. In addition, root-knot nematodes interact with other 

plant pathogens, resulting in increased damage caused by other diseases. About 3000 plants 

are susceptible to infection and they cause approximately 5% of the global crop loss. 

 The common species of   root-knot nematodes have a wide range of   host plants. They are: 

Barley, Wheat, Banana, White mustard, Strawberry, Ginger, Onions, Sweet Pea, Carrots, 

Tomato, Lettuce, Pineapple, Capsicum, Soybean, Papaya etc.  

Root-knot nematodes constitute a major constraint to agriculture. Estimates of their crop-loss 

are important for establishing research, extension, and budget priority. Recent studies and 

surveys for worldwide estimates of crop loss due to root-knot nematode activity and 

worldwide economic impact are severe. For the 20 life-sustaining crop, an average worldwide 

crop loss due these nematodes of 12.6% which is equal to $215.77 billion annual yield loss. 

The other crops that represent a miscellaneous group of important food or food that has 

export value have an annual yield loss of 14.45% which is equal to $145.47 billion. Total loss 

for the 40 important crops is estimated 13.5% which equalled $358.78 billion based on the 

report of 2012-2013. 

Various methods are in practice to control these nematodes in order to reduce the crop 

destruction. They are: Genetic Host Resistance:Plant resistant species and cultivars. Chemical 

Applications: Treating of soil area with a fumigant before planting is a useful method. Methyl 

bromide is often used to reduce the nematode population to levels not harmful to plants. A 

Nematicide that can be safely applied to growing plants and is translocated to the roots in 

sufficiently large amounts to kill endoparasitic or ectoparasitic nematodes has not been 

discovered. Oxamyl, a systemic compound that is translocated basipetally, is the only 

commercial product that is used as a foliar treatment, but its use as a liquid formulation is 

restricted in many countries for toxicological reasons. Biological Control:As the chemical 

application to control the root-knot nematode population can be harmful to animals as well as 

humans, so biological control is a better option to control the population of nematodes. 

Generally bio-control agents like fungi, bacteria, viruses etc. are used to control the 

population of nematodes. Biocontrol agents like Paecilomyces lilacinus, Pasteuria pentrans 

and Juglone. Trichoderma sp. can also help to reduce the population of nematodes which are 

affecting the plants by enhancing the biomass production promoting root development.  

   Though their working process is slow, but the effectiveness of it stays for more than a 

longer period and helps to prevent the re-growth of the nematodes.   
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ABSTRACT  

The polymeric matrix is emerging as a promising technique for controlled drug delivery 

systems (CDDS). Natural Polymer based microcomposites have drawn attention due to their 

stability and ease of surface modification, and site-specific drug targeting. Natural polymers 

are biodegradable, biocompatible and nontoxic and bio adhesive in nature. In this work 

natural biomaterials based composites containing antihypertensive drug was prepared through 

ionic interaction method. Losartan potassium is a potent, highly specific angiotensin-II 

receptor type 1(AT 1) antagonist. It belongs to BCS class III. Losartan potassium is having 

narrow therapeutic index, poor bio availability (25 to 35%) and short biological half life It is 

the first of a new class of drug to be introduced for clinical use in hypertension due to 

selectively blockade of AT-1 receptors and consequent reduced pressure effect of angiotensin 

II. The formulated micro-composite was characterized by drug entrapment efficiency, surface 

morphology (SEM) analysis.  In-vitro release study was performed in phosphate buffer 

medium up to 7 h. The release kinetic data was evaluated by the mathematical model. So in 

these results revealed that natural biopolymer based micro composite may be used as a carrier 

matrix for drug delivery application. 
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ABSTRACT  

The strains in fermented foods are transient which means they help us while they are there 

but they just pass through and do not contribute to colonization. However, fermented foods, 

such as breads, cheeses, various  soybean products, cassava,vegetables, and sausages, have 

made important contributions to human diets for thousands of years and continue to do so. 

Certainly the most significant role of fermentation in human nutrition has been to help make 

the nutrients naturally present in the stating food materials more palatable and more widely 

available then would be possible without fermentation. Thus, even if fermentations had no 

direct effect upon the nutrient content and quality of foods, these processes would be very 

important to the food supply. Fermented foods also contain vitamins, minerals and 

phytonutrients that are all more bioavailable to the body. However, it is clear that 

fermentation processes can have significant direct effects on the nutritive qualities of foods 

and providing it with more value from food. It is the purpose of this chapter to review these 

direct nutritional consequences of fermentation and to consider some of the uncertainties and 

limitations of current data.   
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ABSTRACT  

In 21
st
 century we are totally dependent on electricity that is generated by human being. But, 

what if we could achieve it naturally through Biotechnology. 

We know that there are thousand species of electric fish that has the capability to generate 

electricity. But there is something special about ELECTRIC EEL (electrophorus electricus) 

that has the capability to generate the maximum current (600V+) that can even kill the an 

animal that  a size of a horse among all the electric fish. It‘s generation of electricity in huge 

amount without harming its own body, was a mystery that has been revealed in the journal 

―Science‖ in 2015. It proved that this fish actually paralyses the body of its prey by inducing 

electric activity in nervous system. This in turn makes the muscles contract, uncontrollably. 

This use of such type of electrical technology is needed to be notice. But the discovery by 

which we can change our life if we could utilize it in our body in  place of sino-atrial node 

(pacemaker), neuron cell and many more application. It has been found through the genetic 

blue prints. All the electricity producing fish have the same set of 30 genes that are needed to 

build an electric organ (like in electric eel) to generate electricity. It is actually shocking that 

evolution has invented an electric organ to produce electricity even once. But amazingly 

evolution did it at least 6 separate times in completely different species of fish. 

 

So we should understand the genetic mechanism of electricity generation 
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ABSTRACT  

As a developing industrial belt Haldia has a chance to face the polluted city life. In present 

work an attempt has been made on physico-chemical parameters as well as microbiological 

parameters of five different types of water bodies in Haldia, Purba Midnapore of West Bengal, 

during the period from January 2015 to September 2015. Major four months details were 

collected & represented seasonally as winter, summer, monsoon and post monsoon, The 

different parameters were taken in the study were pH, conductivity, total solids, total 

dissolved solids, total suspended solids, chloride, hydrogen sulfide, hardness, B.O.D, C.O.D 

and microbial count. Present assessment was done to highlight the water quality and pollution 

load which will help local people for agricultural, domestic, drinking and fishing purposes. 
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ABSTRACT  

Neurological disorders are one of the dreaded diseases as the exact cause and complete cure  

still remain unexplored. Parkinson‘s disease (PD) is one of the progressive neurological 

diseases that are associated with the loss of dopaminergic neurons in substantia nigra pars 

compacta of brain. Although the underlying cause still remains unknown but studies have 

shown the involvement of highly conserved heat shock chaperon, Mortalin behind the onset 

of disease. As neurons have higher energy needs so they are dependent on mitochondrial 

function. Intact mitochondrial homeostasis is essential for proper neuronal function. Mortalin 

brings in nuclear encoded proteins into mitochondria, helps in their folding and protects 

against damage upon accumulation of unfolded proteins in aging mitochondria. Experiments 

have shown mortalin knockdown resulting mitochondrial dysfunction affects DA neurons 

more drastically and hence shows a link to PD. Loss of mortalin induces mitochondrial 

membrane depolarization and reduces cellular ATP levels. In fact studies reveal that down-

regulation of mortalin induces Drp-1 (dynamin related protein which is a key regulator of 

mitochondrial fission) dependent mitochondrial fragmentation and dysfunction. Mortalin 

binds to PD associated DJ-1 gene which encodes a peptidase responsible for protecting 

neurons against oxidative stress. With loss of mortalin, Pink-1/Parkin triggers an autophagic 

clearance machinery of impaired mitochondria. In this review, an attempt has been made to 

illustrate the importance of Mortalin in pathogenesis of PD which can lead us to the root 

cause of the disease and hence its remedies. 
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ABSTRACT  

Hydroponics is a method of growing plants using mineral nutrient in water without soil. In 

Greek word, ―Hydro‖ means water and ―Ponos‖ means labour (working with water). These 

experiments have been dated as early as 1600 A.D., the hanging garden of Babylon and the 

floating garden of Mexican Aztecs are the example of early hydroponic system. Many types 

of hydroponics systems are practiced today like N.F.T, Wick system, Ebb and flow, 

Aeroponics etc. It produces the healthiest crops with the highest yield and vitamin contents 

with the help of perfectly balanced nutrient solutions given to them. These nutrient solutions 

can be circulated around the roots by active force of an electromechanical pump. An air pump 

is also used to oxygenate the solution from below to provide the roots important oxygen and 

to prevent stagnation. For indoor hydroponically production plants must be given sufficient 

light source, CO2 and supported by useful insects, these are not needed for outdoor plants. 

Arid regions where water is scarce can now grow plants hydroponically. Hydroponic 

cultivation is so effective that NASA has devised and advance method of hydroponics for use 
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in outer space to provide a self sufficient food source in future space stations. Recently, the 

concept of ―Aquaponics‖ has introduced which is the art of growing foods hydroponically 

with the fish poop in the water bath. Hydroponics is thus rapidly gaining popularity as the 

best method  for new generation of cultivation. 
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ABSTRACT  

As we look forward to 2050, when we‘ll need to feed two billion more people, the question 

of which diet is best has taken on new urgency. Rice (Oryza sativa) is the most important 

human food crop in the world, directly feeding more people than any other crop. In 2012, 

nearly half of world‘s population – more than 3 billion people – relied on rice every day. 

Several genetically modified rice varieties are being adapted keeping the increasing demand 

of rice and climate changes in mind. In a paper in Nature, scientists unveiled a new 

genetically modified rice plant that reduces emissions of methane, a greenhouse gas 20 times 

more powerful than carbon dioxide, but having higher yield. The new rice differs by only a 

single gene, borrowed from barley. The gene makes the rice produce less methane and yield 

43 percent more grain per plant. The senior author of the paper Chuanxin Sun and his team 

inserted a single gene from barley into the rice to make it store more carbon—that is, starch 

and sugar—in its stems and grains, and less in its roots. A single transcription factor gene, 

from barley SUSIBA2 conferred a shift of carbon flux, favouring the allocation of 

photosynthates to aboveground biomass over allocation to roots. The altered allocation results 

an increased biomass and starch content in the seeds and stems, which is the reason behind 

higher yield but less methane emission, i.e. less global warming. SUSIBA2 rice may be 

particularly beneficial in future climate with rising temperatures resulting in less methane 

emission from paddies to prevent global warming and also for the increasing population of 

our planet. Right now due to GMO issue, it cannot be delivered to farmers, this will take an 

additional 5 to 10 years. 
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ABSTRACT  

Plastic is the general term for a wide range of synthetic or semi-synthetic polymerized 

products. They are composed of organic condensation or addition polymers and may contain 

other substances to improve performance or economics. The most common polymer in 

plastics is polyethylene (PE), which is made from ethylene monomers. In natural form it is 

not biodegradable. Low density polyethylene is a vital cause of environmental pollution. 
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Widespread studies on the biodegradation of plastics have been carried out in order to 

overcome the environmental problems associated with synthetic plastic waste. Recent work 

has included studies of  the isolation of new plastic degrading microorganisms, discovery of 

new degradation enzymes, and the cloning of genes for synthetic polymer-degrading 

enzymes. In view of this, the diverse metabolic capability of microorganisms could be 

exploited for bioremediation of plastic waste that use microbial strains developed through 

selection, strain improvement, or genetic modification. The present study aims to investigate 

isolation and characterization of plastic degrading bacteria and their biodegrading potential, 

from soil collected from waste dump site and soil contaminated with petrol .After screening, 

two potential strains were isolated to continue with further work. To enhance the 

biodegradation of polyethylene, two different pre-treatment strategies were employed for the 

present study for 7, 14 and 21 days of incubation. In the first, PE films were bleached with 

alkali and in the second they were subjected to EMS (Ethyl methane sulfonate) induction of 

bacterial strains and assessed for polymer biodegradation. After 21 days of incubation period, 

the biodegradation of the polyethylene film was measured in terms of weight loss and 

chemical analysis by estimation of total protein in the culture supernatant. The 

hydrophobicity of the bacterial isolates was evaluated by BATH test. The results depict that 

both the isolates P1 and P2 were hydrophobic and were able to grow in a medium containing 

untreated polyethylene as well as alkali treated polyethylene as a sole carbon source. 

Incubation of alkali treated polyethylene with two isolates and incubation of untreated 

polyethylene with EMS treated bacterial isolates showed significant reduction in plastic 

weight indicating a possibility of isolation of potent plastic degrading strains. The two strains 

were partially characterised according to Bergey‘s Manual.    
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ABSTRACT  

In general, overweight and obesity indicate a weight greater than what is considered healthy. 

Obesity is a chronic condition defined by an excess amount of body fat. In the last decade, 

obesity and overweight have become a global problem- according to WHO in 2005, approx. 

1.6 billion adults over the age of 15 were overweight and at least 400 billion adults were 

obese. Experts believe if the current trends continue, by 2015 approx. 2.3 billion adults will 

be overweight and more than 700 million will be obese. Obesity is best defined by using the 

body mass index (BMI). The body mass index is calculated using a person‘s height and 

weight. The BMI equals a person‘s weight in kilograms (kg) divided by their height meters 

(m) squared (BMI=kg/m
2
). Since BMI describes body weight relative to height, it is strongly 

correlated with total body fat content in adults. An adult who has a BMI of below 18.5 is 

considered underweight, within 18.5-25 is considered normal weight, within 25-29.9 is 

considered overweight and over 30 is considered obese. Obesity is a concern because of its 

implications for the health of an individual, as it increases the risk of many disease i.e. 

coronary heart disease, type 2 diabetes, cancers, hypertension, stroke etc. These conditions 

can cause or contribute to premature death and substantial disability. Research from the 
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various scientists, suggests that when it comes to treating obesity, the emphasis should be on 

diet and exercise rather than genetics. Leptin has sometimes been referred to as the ―obesity 

hormone‖ or ―fat hormone‖, but also the ―starvation hormone‖. This hormone plays a pivotal 

role in regulating food intake and energy output. The Ob (lep) gene is located on 

chromosome 7 in humans. Human leptin is a 16-KDa protein of 167 amino acids. This 

protein is made in the fat cells, circulates in the bloodstream and goes to the brain. 

Researchers think that when leptin levels are at a certain threshold- probably genetically set- 

the brain senses that the body is energy sufficient. That means you can burn energy at a 

normal rate, engage in exercise at a normal rate. Adult stem cell is also used in obesity 

treatment now-a-days. Adult skeletal muscle stem cell not only have the ability to produce 

muscle fibres, but also to become brown fat which is an energy burning tissue. More brown 

fat is associated with less obesity.  
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ABSTRACT  

Biological systems are experiencing unprecedented growth of data and resources, what is 

making very difficult the access to local or conventional databases. Bioinformatics 

applications deal with a lot of Big Data and require high performance computation 

capabilities for next-generation sequencing (NGS) data and the human genome sequencing 

data with single nucleotide polymorphisms (SNPs). Big Data analysis is experiencing a new 

leap-forward from in-house computing infrastructure into utility-supplied cloud computing 

delivered over the Internet, in order to handle the vast quantities of biological data generated 

by high-throughput experimental technologies. New ‗Cloud Computing‘ paradigm allows 

storing big data in remote servers and using web services to access and retrieve data 

efficiently. By doing so, researchers do not need to download, parse or integrate different 

sources since data are always up-to-date and can be retrieved by different client 

applications.Here we review extant cloud-based services in bioinformatics, classify them into 

Data as a Service (DaaS), Software as a Service (SaaS), Platform as a Service (PaaS), and 

Infrastructure as a Service (IaaS), and present our perspectives on the adoption of cloud 

computing in bioinformatics. 
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ABSTRACT  

Day by day man is suffering from malnutrition and immune deficiency. This deficiency can 

be overcome by genetically modified food which is an alternative way to provide the 

essential nutrient. Genetically modified foods (GM foods) are foods produced from 

organisms that have had specific changes introduced into their DNA using the methods of 

genetic engineering. These techniques allow for the introduction of new traits as well as 

greater control over traits than previous methods such as selective breeding and mutation 

breeding. The GM foods grown commercially in field are herbicidal and insecticidal 

resistance soybeans, corns, canola and cotton seed oil. There are bananas that produce human 

vaccines against infectious diseases such as hepatitis B. Golden rice also a more important 

GM food because of high pro-vitamin A and lysine which is an essential amino acid. The 

genetically modified foods controversy is a dispute over the biosafety of food and other 

goods derived from genetically modified crops and other uses of genetic engineering in food 

production. Like all technologies they also have some risks, both known and unknown. 
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ABSTRACT  

In modern research, the field of nanotechnology/nanoscience is the most interesting areas for 

chemists, biologists/microbiologists for their commercial demand and it emerges rapidly due 

to its wide application in chemistry, electronics ecology, and medicine as well as in biological 

fields. Economically preparations of silver nanoparticles using green synthesis path having 

biological entities are gradually increase. Here we attempt to green synthesis of silver 

nanoparticles (SNPs) by using capsular polysaccharide extracted from Klebsiella pneumoniae 

ATCC 70063. Polysaccharide based metallic nanoparticle has an increasing commercial 

demand due to the wide applicability in various areas such as, electronics, chemistry, energy, 

cosmetics, and medicine. Now a day‘s Au or Ag-nanoparticles based on synthetic 

polysaccharide or plant or animal polysaccharide is common. These polysaccharides are not 

exceptional in the sense that they do not contain modified or unusual sugar. But in case of 

bacterial capsular polysaccharide, they are often modified or unusual. Thus nanoparticles 

synthesized from them may show some different activity.  In the investigation, synthesis of 

Ag-nanoparticles were prepared by using capsular polysaccharide, isolated from Klebsiella 

pneumoniae ATCC 70063, and characterized by using UV-VIS spectrum band at 437 nm. 

The synthesized Ag-nanoparticles were generally found to be very effective as an 
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antimicrobial agent against some important human pathogens such as E. coli ATCC 25922, 

K. pneumonia ATCC 70063, Salmonella typhi MTCC 734 and Salmonella typhimurium 

ATCC 14028, which cause serious problems to human beings. These Ag-nanoparticles have 

sporocidal activity and also responsible for degradation of bacterial DNA, which may be 

another reason for bactericidal activity of the silver nanoparticles. 
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ABSTRACT  

An Artificial Organ is a manmade device that is implanted or integrated into a human to 

replace a natural organ for the purpose of restoring a specific function or a group of 

functions, so the patient may return to normal life. 

The device must not be continuously tethered to a stationary power supply or other stationary 

resources such as filters or chemical processing units. Constructing and installing artificial 

organ is an extremely expensive process which may entail many years of ongoing 

maintenance. The use of an artificial organ by humans is almost always preceded by 

extensive experiment with animals. Initial testing in humans is frequently to those either 

facing death or those who have exhausted every other treatment possibility. 

The scarcity of organs and tissues for transplant and the need of immunosuppressive drugs to 

avoid rejection constitute two reasons to justify organ and tissue production in laboratory. 

Among many artificial organs some of them are :- 

1) Liver - Hepalife is developing a bioartificial liver device intended for the treatment of liver 

failure using stem cells. It was designed to serve as a supportive device. 

2) Lungs – Artificial lungs promise to be a great success in future with some almost fully 

functional organs. 

3) Trachea – The first implantation of a synthetic trachea was performed by surgeons in 

Sweden in July 2011. 

 Apart from some of this organs there are many more artificial organs such as eye, heart, 

artificial limbs, pancreas, ovaries. Research in the field of artificial organ is still going on and 

we hope that in the near future with the help of biotechnology, medical science and 

biomedical engineering we will see more advancement in the process. 
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ABSTRACT  

Bacillus Subtilis is a vast repository of a number of microbial extracellular enzymes. Among 

the enzymes, xylanase has gained importance for its wide spread application in paper and 

pulp industry, saccharification of sugars and bioethanol production. Xylanase has been 

produced from cheap, agricultural waste material like wheat bran (WB) with the aid of solid 

state fermentation (SSF) utilizing the growth of Bacillus subtillis. Xylanase production has 

been optimized with the variations of a number of parameters like fermentation hours, 

temperature and extraction solvent. The optimum temperature and pH of the enzyme is 50
0
C 

and 9 respectively. The yield of Xylanase is maximum after 72 hours of fermentation 

(240U/min/ml) at 40
0
C. Optimization of the fermentation temperature indicates maximum 

xylanase productivity at 40
0
C. Biochemical characterization of the xylanase is to be done for 

accurate estimation of molecular weight of the enzyme.  
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ABSTRACT  

Multiple sequence alignment is basically alignment of two or more DNA, protein, or RNA 

sequences to obtain the optimal matching of the closely related sequences. 

From the resulting MSA, sequence homology can be inferred and phylogenetic analysis can 

be conducted to assess the sequences shared evolutionary origin. And also give the visual 

depictions of mutation in sequences. MSA often used to study the information about 

structural study amino acid or nucleotide sequences. 

To get study about multiple sequence alignment (MSA) of 10 mycobacterium phases used 

―MVISTA―software tools. From―MVISTA‖ mVISTA visualization module and phylogenetic 

tree etc. are obtained. Our result revealed that phages are distributed in two major groups. 

Mycobacterium phages Marvin, MosMoris, Bernal13, RonRayGain, Gaia, Cosmo, Wildcat 

are more evolutionary related  than  Madruga, Patience, Kinbote phages. 
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ABSTRACT   
Biological warfare also known as Germ Warfare, is the use of any pathogen as a weapon of 

War using non living toxic product, even it produced by living organism (e.g. toxin) is 

considered chemical weapons convention. Biological weapons have the potential to kill very 

large number of peoples, or to do crippling economical damage by killing crops, plants or 

domestic animals. 

Biological Weapons characteristics: Ideal characteristics of biological weapons are high 

infectivity, high potency availability of vaccines and delivery as an aerosol. The biological 

agents used in biological weapons can often be manufactured quickly and easily. Diseases 

most likely to be considered for use as biological weapons are contenders because of their 

lethality (if delivered efficiently) and robustness (making aerosol delivery feasible). 

Toxins as biological weapons: Some biological agent which concern as biological weapons 

are Clostridium botulinum toxin, Staphylococcal enterotoxin B, Ricin toxin, Trichothecene 

Mycotoxins, marine neurotoxin, venoms etc. Beside this Anthrax, a potentially fatal infection 

is a virulent and highly contagious disease. It is caused by a gram-positive, toxigenic, spore-

forming bacillus. Plague is a disease caused by the Yersinia pestis bacteria, which can infect 

the lymph, blood or lungs. Smallpox is an illness caused by the variola virus and is 

transmitted via large and small respiratory droplets. It is considered a bioterrorism threat due 

to its high morbidity in a non-immune population and its ease of airborne transmission. 

Identification of Bioweapons: One such technology, being developed by researchers from the 

Lawrence Livermore National Laboratory (LLNL), employs a ―sandwich immunoassay‖. 

Researchers at Ben Gurion University in Israel are developing a different device called the 

BioPen, essentially a ―Lab-in –a-Pen‖, which can detect known biological agents in under 20 

minutes using an adaptation of the ELISA.  

Possible Defensive Applications for Biowarfare: Vaccines are among the potentially most 

effective protective mechanisms against microbiologic microorganisms and toxins.  

Concluding Remarks: Although biological weapons have been used only sporadically 

throughout human history, and their military effectiveness has never been clearly 

demonstrated, the impact of natural disease outbreaks continually reminds us that they are 

potentially very effective weapons. The urgency is made greater by the rapid scientific 

progress stimulated by genomic, proteomics, and a host of related research technologies. 

These promise increasingly rapid advances in understanding human physiology and microbial 

pathogenesis. The scientific advances are matched by rapid changes in biotechnology and the 

pharmaceutical industries, as they too assimilate the new methods. All of this is likely to 

bring new military interest in biological weapon, perhaps even in countries not now 

considered proliferation risks. 

 

 

 

 

 

 

 



ISBN 978-81-927768-6-6 

57 

 

Poster 38 

 

Potential Therapeutic Approach for Cancer Abatement by Targeting Polo-

Like Kinases 

 

Shamba Chatterjee
1*

, Sayanta Pal Chowdhury
1
, Amarjeet Kumar

1
, 

Aisharwya Roy
1
 

1
Department of Biotechnology, Haldia Institute of Technology, Haldia 721657, India 

*
Email: shambac@gmail.com

 

 

ABSTRACT  

Recently, the Polo-like kinase (Plk) family has emerged as a promising therapeutic target in 

oncology following their integral involvement in cell cycle regulation. They belong to the 

family of serine-threonine kinases that control numerous intracellular processes comprising 

DNA replication, mitosis, and stress response. Polo-like kinase 1 (Plk1), the well versed 

family member, is a remarkable molecule both as a biomarker and as a target for highly 

specific cancer therapy. Plk1 is over-expressed in many cancers and thus can be employed for 

monitoring treatment efficacy of Plk1 inhibitors that in turn helps us to utilize them as a 

distinct target for the development of cancer-specific small molecule drugs. Other Plk 

inhibitors are also in earlier clinical development (e.g. Plk4 inhibitor). This review unveils the 

involvements of Plks in cell cycle progression and cancer, and the related mechanisms of 

action of Plk inhibitors in recent cancer therapies. 
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ABSTRACT  

Abnormalities in one‘s genetic pattern often lead to a mental retardation (MR) phenotype. 

MR may be defined as a condition characterized by a limitation in intellectual functioning as 

well as in adaptive behavior as expressed in conceptual, social and practical adaptive skills 

along with a below average IQ of <70. Mental retardation affects nearly 3% of the human 

population. The various levels of mental retardation are mild, moderate, severe and profound. 

Nearly half of mental retardation syndromes have a genetic origin, thus leading to the 

nomenclature, ―Genetic mental retardation.‖ The causes of genetic mental retardation may be 

classified as chromosomal alterations (Aneuploidies, Subtelomeric rearrangement, micro-

deletion or micro-duplication syndrome), monogenic, metabolic or multifactorial alterations. 

To illustrate a few of the chromosomal alterations that usually occur in humans, trisomy of 

chromosome 21 and the expansion of CGG trinucleotide on the FMR1 gene on the X 

chromosome in humans, may lead to disorders like Down‘s syndrome and Fragile X 

syndrome respectively. Fragile X syndrome occurs in 2-6% of both male and female. Mental 

retardation associated with these types of genetic disorders may range from mild learning 

disabilities to hyperactivity and extreme autism.  
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Data extracted from the National Sample Survey Organization (NSSO) shows a gradual 

increase in the rate of genetic mental retardation. The reasons are mainly, changes in 

diagnostic criteria, and lack of awareness among parents and professionals.  

In this study we have conducted a survey amongst some students and faculty of HIT to 

estimate the degree of awareness among them, their current conceptualization on mental 

retardation and how in their opinion can this problem be minimized.  
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ABSTRACT  

Human beings have been utilizing plants for basic preventive and curative health care since 

time immemorial. Medicinal plants have been used to treat illness and disease for thousands 

of years. Even now they are economically important, being used in the pharmaceutical, 

cosmetic, perfumery, and food industries. Screening of medicinal plants for antimicrobial 

activities and phytochemicals is important for finding potential new compounds for 

therapeutic use. Humans are now struggled for their existence against different 

oxidative stress related diseases. Different meta-analysis suggests that poly-

phenols, especially flavonoids, may play best protective role against this 

epidemiology. A flavonoid compound has been isolated and primarily identified 

form a plant extract of Cardanthera difformis  Druce. The compound has similar 

physiochemical properties like quercetin. Antibacterial activity of extracted 

flavonoid has been carried out against various types  of bacterial human 

pathogens. The result shows that the extract of Cardanthera difformis has a good 

anti-bacterial activity against Salmonella typhi . This anti-bacterial flavonoid 

compound is good anti-oxidant compound and the anti-oxidant potentiality has 

been quantified by DPPH-spectrophotometric assay.  
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ABSTRACT  

Before the early 20
th

 century, treatments for infections were based primarily on medicinal 

folk lore. Mixtures with anti microbial properties that were used in the treatment of infections 

were described 2000 years ago. Even pre-historic people used a number of plants in  wound 

treatment and it seems possible that many plants have the properties of anti-microbial effect. 
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Methods of preventing disease, started being practiced right from the times of the ancient 

Egyptians, the Chinese and the Indians of Central America. People of these areas used molds 

to treat infected wounds. Thus we see that the evolution of antibiotics started right from 

indigenous sources. 

Antibiotics have always been a boon to mankind. Right from the discovery of penicillin in 

1929 by Sir Alexander Fleming, antibiotics have saved millions of lives and cured thousands 

of diseases. From 1929 to 2015, many new antibiotics have been discovered, many old 

antibiotics have been replaced by stronger versions of them by changing their chemical 

composition, thus rendering them more potent.. 

 However the development of antibiotics had a major fallback: antibiotic resistance. 

Antibiotic resistance is the phenomenon in which the microorganisms develop a resistance to 

the antibiotics and thus the antibiotics fail to destroy the microorganisms. The major 

biochemical methods by which the microorganisms develop antibiotic resistance are: 

 Antibiotic inactivation( by  Hydrolysis, Group transfer and redox processes) 

 Target modification(by Peptidoglycan alterations,protein structure interference and 

DNA synthesis interference) 

 Efflux pumps  and OM permeability changes. 

 Target bypass. 

The major genetic aspects of antibiotic resistance are: 

 Mutations( by Spontaneous mutations, hypemutators and adaptive mutagenesis) 

 Horizontal Gene Transfer( by plasmids,(conjugative) transposons and integrons) 

 

The systemic screening approach introduced by Paul Ehrlich became a mile stone of drug 

research strategies in the pharmaceutical industries.  Sulfonamidochrysoidine (also known as 

Prontosil) the first commercially available antibiotic was first synthesized by Bayer chemist 

Josef Klarer and Firtz Mietzsch in 1930.In 1940, Beta lactam antibiotic was released in the 

medical market which was replaced by chloramphenicol in the late 1940s.After this in 1950, 

aminoglycosides took over, after which came macrolides in the early 1950s.In the late 1950s, 

glycopeptides replaced macrolides. After that in 1962, a broad spectrum antibiotic quinolone 

took over, which remained as a major breakthrough in antibiotics till the year 2000. This 

period of 40 years between 1960-2000 was termed as Innovation Gap when no new 

antibiotics were discovered owing to the success of quinolones in antibacterial therapy. In the 

first decade of 21
st
 century, three antibiotics consecutively came into existence,namely, 

Oxalidinones, lipopeptides and mutilins. 

Thus, the evolution of antibiotics, right from penicillin, has paved a new and  effective way in 

the field of medicine and has proved a viable resource in major healthcare institutes all over 

the world. 
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ABSTRACT  

Plant species are good indicator of environmental pollution and morpho-anatomical studies 

are most common methods to reveal the prominent effect of pollution. The studies on 

different morpho-anatomical parameters of leaf were carried out on two common field plants-

-- Calotropis gigantea and Croton bonplandianum. Plant samples were collected from the 

vicinity of Haldia Refinery (Indian Oil Corporation Ltd.) and non-polluted area. Result found 

the significant change in anatomical parameters. The difference in morphological characters 

found from this study also has been recorded. 
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ABSTRACT  

Market demand for value added functional beverages is growing globally and hence 

introduction of new types of value added beverages may improve the socio-economic status 

of the country. Whey or milk plasma is a greenish yellow, semi translucent liquid that 

separates from the curd during the cheese making process. It is one of the major problematic 

disposals for dairy industry because of high Biological Oxygen Demand (BOD) value 

ranging from 39,000 to 48,000 ppm. Rather being considered as a waste product, presently 

unprocessed liquid whey is formulated to prepare value-added functional beverage. Whey has 

excellent nutritional and functional qualities and bland flavors; it is easy to digest and has a 

unique functionality in a beverage system.  

 

Product diversification using whey as water replacement without much change in the existing 

infrastructure is quite feasible as whey is an excellent source of good quality proteins, lactose, 

minerals, vitamins, and essential branched chain amino acids etc. A whey drink can 

supplement much of the lost organic and inorganic nutrients to the extra cellular fluid and 

utilization of these fluids can be targeted to the people working with strenuous occupation 

like sportsman, body builders, athletes and exercising for pleasure. Whey drinks are light, 

refreshing, nutritious and less acidic than fruit juices. Fruits, vegetables and herbs are 
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significantly good source of antioxidants including polyphenols, phytochemicals, vitamins, 

minerals and essential micronutrients.  Several successful formulations have been 

commercially scaled up for fruit-whey beverage by uniting nutritional and medicinal benefits 

of whey with mango, orange, guava, banana, pineapple, watermelon, grapes, apple, 

strawberry, papaya etc. at different proportions with excellent storage stability. However, 

sedimentation has been a major problem associated in these formulations due to denaturation 

and interactions of proteins with components in fruit dry matter. This problem can partially 

be eradicated with the incorporation of hydrocolloids like sodium alginate or pectin during 

product formulation. Herbs like mentha extract, green tea etc. are also blended with whey for 

production of functional beverages with steady market potential. Recently, the key growth 

sector in utilization of whey has been the probiotic drinks with therapeutic properties. In view 

of the functional properties arising from bioactive constituents present in whey, it is proposed 

that whey based functional beverages with optimum nutritional, sensory and storage 

properties could be an interesting product in the constantly growing segmented market for 

functional foods. Especially for poorly developed and developing countries, product 

development using whey with added nutrition can be used as an excellent source of good 

quality protein.  
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ABSTRACT  
Whole brain emulation (WBE) or mind uploading (sometimes called "mind copying" or 

"mind transfer") is the hypothetical process of copying mental content (including long-term 

memory and "self") from a particular brain substrate and copying it to a computational 

device, such as a digital, analog, quantum-based or software-based artificial neural network. 

The basic idea is to take a particular brain, scan its structure in detail, and construct a 

software model of it that is so faithful to the original that, when run on appropriate hardware, 

it will behave in essentially the same way as the original brain.   Mind uploading is a popular 

term for a process by which the mind, a collection of memories, personality, and attributes of 

a specific individual, is transferred from its original biological brain to an artificial 

computational substrate. Once it is possible to move a mind from one substrate to another, it 

is then called a substrate-independent mind (SIM). A part of Digital Immortality where, the 

information and processes of the mind can be disassociated from the biological body, they are 

no longer tied to the individual limits and lifespan of that body. The brain generates time (in 

the psychological sense, not in the physical sense) since, without the brain, a living organism 

cannot have the notion of past nor future. When combined with an evolutionary perspective, 

this seemingly straight-forward idea that the brain enables the conceptualization of past and 

future can lead to deeper insights into the principles of brain function, including that of 

consciousness. In this paper, we systematically investigate, through simulated evolution of 

artificial neural networks, conditions for the emergence of past and future in simple neural 

architectures, and discuss the implications of our findings for consciousness and mind 

uploading. 
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ABSTRACT  

As we proceed towards the era of biological sciences, the scientific advantages might seem to 

be a boom for us but it has something which more than meets the eye, everlasting problem of 

pollution. Nowadays not only industries but also technical and research institutes have 

participated in this race. The waste materials of the institutes may have adverse impact on 

human health and aquatic environment. The laboratories in the institutes mainly deals with 

solvent, acid, alkali, salt, microbes, blood, plant and animal tissues, different chemicals which 

if not disposed properly may lead to infection, cardiovascular disease and also induction of 

genetic disorders. Many of the chemicals are produced in large quantities and cannot be 

removed or degraded during water treatment process, they often end up in soil and water 

bodies. Many of them are persistent in the environment and toxic to organisms. These 

pollutants can be accumulated in organisms and may come to human through food chain. 

Therefore, these pollutants can be considered one of the important group of contaminants of 

emerging concern. India‘s development cannot be completed until it develops its social and 

healthcare sector. So, taking into account these, risk assessment must be focused on the 

institutional pollutants to determine the ecological effect and the role of it on human health.  
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ABSTRACT  

Plant bioactive components are reported to contain high antioxidant activity. The antioxidant 

property of phytochemicals is very much helpful in eradication of reactive oxygen and 

nitrogen species. Metal chelating activity of any compounds either chemical or plant derived 

help in chelating metal ions including ions of heavy metals. Presence of oxygen in tissues 

helps the transition metals (Cu and Fe) for catalysis of redox cycling of antioxidant 

compounds such as phenolic components and leading to the generation of ROS. Thus, plant 

extracts possess this character can eradicate metal ions and help in inhibition of harmful free 

rdicals. Ruellia tuberosa Linn (cracker plant) of Acanthaceae family is a common flowering 
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plant having enormous medicinal importance. The present study investigates the metal 

chelating property of aqueous leaf extract of this plant. Result indicates presence of important 

phytochemicals in significant amount. The metal chelating activity of the extract was 

profoundly exhibited against Fe(III), Cu(II) and Zn(II). In conclusion, our results indicate 

that the leaves of the cracker plant contains important bio-actives compounds and are capable 

of chelating metal ions and can be regarded as therapeutic molecules after proper 

investigation.  
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ABSTRACT  

The near-extinct Asian plant, Podophyllyum emodi, produces podophyllotoxin, a compound 

used in manufacturing etoposide, the active ingredient in a drug used for treating lung and 

testicular cancer. Stanford scientists produced this cancer drug – previously only available 

from an endangered plant – in a common laboratory plant. This work could lead to a more 

stable supply of the drug and allow scientists to manipulate that drug to make it even safer 

and more effective. An assistant professor of chemical engineering at Stanford University and 

her graduate student have isolated the machinery for making a widely used cancer-fighting 

drug from an endangered plant. They then put that machinery into a common, easily grown 

laboratory plant, which was able to produce the chemical. The technique could potentially be 

applied to other plants and drugs, creating a less expensive and more stable source for those 

drugs. The drug they chose to focus on is produced by a leafy Himalayan plant called the 

mayapple. Within the plant, a series of proteins work in a step-by-step fashion to synthesize a 

chemical defense against predators. That chemical defense, after a few modifications in the 

lab, becomes a widely used cancer drug called etoposide. The starting material for this 

chemical defense is a harmless molecule commonly present in the leaf. When the plant senses 

an attack, it begins producing proteins that make up the assembly line. The harmless starting 

material is transformed into a chemical defense by a series of enzymatic reactions. It is only 

when the leaf is wounded that the molecule is made, the proteins that make that molecule are 

also synthesized on wounding. It turns out that after damaging the plant leaf, 31 new proteins 

appeared. The scientists put various combinations of those proteins together until they 

eventually found 10 that made up the full assembly line. They put genes that make those 10 

proteins into a common laboratory plant, and that plant began producing the chemical they 

were seeking.  
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ABSTRACT  

In plants, tumours are induced by Agrobacterium tumefaciens, a motile, gram negative 

bacteria found in the rhizosphere of the soil. This bacterium transfers its T-DNA into the 

nuclear genome of the infected plant cells. The integrated T-DNA over-expresses some 

enzymes which lead to the hormonal imbalance (Auxin and Cytokine) in the host cells and 

causes abnormal cell proliferation. Similarly, in animals, either the oncogenes are introduced 

from pathogenic sources or proto-oncogenes get activated and break the cell regulatory 

mechanism. Ultimately, the cells divide rapidly and form the tumours. In both the cases, 

abnormal cell division takes place as their regulatory check point disrupts. Plant and animal 

both have originated from the same ancestors, so we can assume that the basic biochemical 

pathway/ the regulatory mechanisms of these two organisms have a similarity. In the present 

study, we try to compare the tumours of both the system to elucidate its similarity and 

explore the possibility of use of plant tumour model for the primary screening of anti-

carcinogenic drugs in the near future. 
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ABSTRACT  

The human body is comprised of molecules; hence the availability of molecular 

nanotechnology will permit dramatic progress in human medical services. Molecular 

nanotechnology has been defined as the three-dimensional positional control of molecular 

structure to create materials and devices to molecular precision.  

Nanobots will have extraordinary and far-reaching implications for the medical profession, 

for the definition of disease, for the diagnosis and treatment of medical conditions including 

aging, and ultimately for the improvement and extension of natural human biological 

structure and function. 

One of the inventions in the field of nano-biotechnology is the RESPIROCYTES. 

The artificial respirocyte is a hollow, spherical nanomedical device 1 micron in diameter. The 

respirocyte is built of 18 billion precisely arranged structural atoms, and holds an additional 9 

billion molecules when it is fully loaded. Respirocytes are nanomachines, tiny mechanical 

devices designed to operate on the molecular level. Respirocytes function as artificial red 

blood cells, carrying oxygen and carbon dioxide molecules through the body. There are three 

main storage tanks - one for oxygen, another for carbon dioxide and a third for ballast water. 

An onboard chemo-mechanical turbine or fuel cell generates power by combining glucose 
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drawn from the bloodstream and oxygen drawn from internal storage. This is converted to 

mechanical power which drives molecular sorting rotors and other subsystems, as 

demonstrated in principle by a variety of biological motor systems such as bacteria flagella. 

Each power plant develops 0.3 picowatts of power. That's enough energy to fill the oxygen 

tank in 10 seconds from empty, a pumping rate of 100 million molecules/sec. Power is 

transmitted mechanically or hydraulically using an appropriate working fluid and is 

controlled by the computer. 

 

An onboard computer is necessary for precise control of respiratory gas loading and 

unloading, rotor field and ballast tank management, power plant throttling, power 

distribution, interpretation of sensor data and commands received from the outside, self-

diagnosis and activation of failsafe shutdown protocols, and ongoing revision or correction of 

protocols in vivo. 

The average male human body has 28.5 trillion red blood cells, each containing 270 million 

hemoglobin molecules binding four O2 molecules per hemoglobin. Respirocytes destroying  

bacteria.  By contrast, each respirocyte stores up to 1.51 billion oxygen molecules, 100% of 

which are accessible to the tissues. To fully duplicate human blood active capacity, we have 

to deploy 5.36 trillion devices. One therapeutic dose can duplicate natural red cell function 

indefinitely if the patient is breathing. 

 

The maximum safe augmentation dosage is probably about 1 liter of 50% respirocyte 

suspension, which puts 954 trillion devices into your bloodstream. You could then hold your 

breath for 3.8 hours, at the normal resting metabolic rate. 

Respirocytes are extremely reliable. A simple analysis of likely radiation damage suggests 

that the average respirocyte should last about 20 years before failing. If a malfunction of 

power plants occurs while the respirocyte is in your bloodstream, its temperature won't rise at 

all. That's because the 7.3 picowatts of continuous thermal energy, the device is generating is 

easily absorbed by the huge aqueous heat sink, which has a bountiful heat capacity. 
 

APPLICATIONS 

 Respirocytes can provide a temporary replacement for natural blood cells in the case of an 

emergency. Respirocytes can release oxygen throughout the bloodstream until the danger 

has been removed. 

 Respirocytes could be employed as a long-duration perfusant to preserve living tissue, 

especially at low temperature. 

 Respirocytes would help treat a wide variety of lung diseases and conditions ranging in 

severity from hay fever, asthma and snoring to tetanus, pneumonia and polio.  

 Respirocytes could also be used as a complete or partial symptomatic treatment for 

virtually all forms of anemia. 

 

 

 

 

 

 

 

 

 

 



ISBN 978-81-927768-6-6 

66 

 

Poster 50 

Chlorpyrifos toxicity and its bioremediation 

Md. Shabbir
1,2

, Debashree Singh
2
, Samar K Saha

3
, Mukesh Singh

1
*  

1
Department of Biotechnology, Haldia Institute of Technology, Haldia 721657, India 

2 
Engineering Science, Haldia Institute of Technology, Haldia 721657, India 

3 
Dept. of Zoology, Vishva Bharati, Santiniketan, India  

 

ABSTRACT  

In agriculture pesticide is becoming an obligatory input. This practice resulted in 

contamination of all the basic necessities of life, ie. air, water and food. Organophoshorous 

compounds have become most common among them. Chlorpyrifos is one of most broad 

spectrum chlorinated organophosphorous insecticide applied in agricultural practice for rice, 

fruits, vegetables, etc. It causes genotoxicity, mutagenicity, carcinogenicity, immuno toxicity 

and physiological disorder in all groups of organism. It has potentiality to persist in 

environment for long time. Overall it becomes a major problem round the world. 

Bioremediation is a process which can detoxify various xenobiotics. In our surrounding there 

are microorganisms which are very much efficient in degradation and detoxification of 

chlorpyrifos.  In our present study, we have isolated few potent soil isolates which degrades 

chlorpyrifos more effectively.   

 

Poster 51 

 

Synthesis of Ag-nanoparticles using polysaccharide isolated from 

Burguieragymnoshiza  fruit extract and evalution of their antimicrobial 

activity 

 

Halima Khatun, Salma Khatun, Gajendra Nath Maity
 

Department of Microbiology,  Panskura Banamali College 
Email: mailme.gajendramaity@gmail.com 

   

ABSTRACT  

In modern research, the field of nanotechnology/nanoscience is the most interesting areas for 

chemists, biologists/microbiologists for their commercial demand and it emerges rapidly due 

to its wide application in chemistry, electronics ecology, and medicine as well as in biological 

fields. Economically preparations of silver nanoparticles using green synthesis path having 

biological entities are gradually increase. Here we attempt to green synthesis of silver 

nanoparticles (SNPs) by using polysaccharide extracted from fruit of Burguieragymnoshiza 

(kakra). Polysaccharide based metallic nanoparticles have an increasing commercial demand 

due to the wide applicability in various areas such as electronics, chemistry, energy, 

cosmetics, medicine. Nowadays Au or Ag-nanoparticles based on synthetic polysaccharide or 

plant or animal polysaccharide is unique. Thus nanoparticles synthesized from them may 

show some different activity. In the investigation, synthesis of Ag-nanoparticles were 

prepared by using polysaccharide, isolated from fruit of Burguieragymnoshiza, and 

characterized by using UV- VIS spectrum band at 421.63 nm. Here, the polysaccharide acts 

as reducing and also stabilizing agent. The synthesized Ag-nanoparticles were found as very 

effective an antimicrobial agent against some important human pathogens such as E. coli 

ATCC 25922, K. pneumoniae ATCC70063, Salmonella typhi MTCC 734,which are affecting 
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mostly and cause serious problems to human beings. These Ag-nanoparticles have also 

sporocidal activity and also responsible for degradation of bacterial DNA, which may be 

another reason for bactericidal activity of the silver nanoparticles. These Ag-nanoparticles 

can also reduce the microbial load by destroying the microorganisms present in sewage 

water. 
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ABSTRACT  

From the very beginning of civilization, hairs have been playing an important role in 

attractiveness, youthfulness and beauty. Hair dyes are immensely popular in modern society. 

However, toxicological impact of hair dye on human health has been reported previously 

from our group. To reduce the toxic effect of hair dye, in this contribution we report the 

aqueous extract of tea leaves on hair dye. Green tea having phenolic component, called 

catechin, which has promising properties to benefit human health. Catechin is highly reactive 

with reactive oxygen species to neutralize free radicals or initiate biological effects. In this 

contribution we report the beneficial effect of aqueous tea leaf extract on toxicity of hair dye. 

For the above study aqueous tea leaf extract is mixed with dye and studied on Escherichia 

coli.The cytotoxicity of dye was significantly reduced when dye was mixed with tea extract. 

So, this study can be useful for new hair dye formulation with less toxic. 
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ABSTRACT  

Since its discovery as a microbial insecticide Bacillus thuringiensis has been widely used to 

control insect pests important in agriculture forestry and medicine. The wide variety of 

formulations based on spore-crystal complexes intended for ingestion by target insects are the 

result of many years of research. The development of a great variety of matrices for support 

of the spore-crystal complex enables many improvements, such as an increase in toxic 

activity higher potability to insects, or longer shelf lives. These matrices use many chemical, 

vegetable or animal compounds to foster contact between crystal s and insect midgets, 

without harming humans or the environment. 
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Biotechnology companies are tasked with the production of these kinds of bio-insecticides. 

These companies must not only provide formulations tailored to specific crops and the insect 

pests, but they must also search for and produce bio-insecticides based on new strains of high 

potency, whether wild or genetically improved. It is expected that new products will appear 

on the market soon, providing an increased activity spectrum and applicability to many other 

pest impacted crops. These products may help develop a more organic agriculture. This 

review article discusses recent patents related to bio-insecticides.  
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ABSTRACT  

Golden Rice (GR), which has been genetically modified to produce beta-carotene in the 

endosperm of grain by Genetic engineering (GE) in agriculture which is a controversial topic 

in science and society at large, While some oppose genetically modified crops as proxy of an 

agricultural system they consider unsustainable and inequitable, the question remains whether 

GE can benefit the poor within the existing system and what needs to be done to deliver these 

benefits? Then it can be proposed to control vitamin A deficiency (VAD), especially among 

the poor in developing countries, where 140 million pre-school children &7 million pregnant 

women suffer from vitamin A deficiency (VAD) worldwide. However, the usefulness of GR 

is questioned by some, and the technology has become one of the centre pieces in the public 

controversy over genetically modified crops, it is shown that VAD is a serious public health 

problem in India, causing a sizeable disease burden, especially in terms of increased child 

mortality, if GR were to be consumed widely, the disease burden of VAD could be reduced 

by 60%. Regardless of the underlying assumptions, GR is likely to be more cost-effective 

than alternative vitamin A interventions, such as food supplementation or fortification. 

Therefore, it should be considered seriously as a complementary intervention to fight VAD in 

rice-eating populations. 
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ABSTRACT  

Molecular diagnostic is a technique used to analyses biological marker in genomic and 

proteome-the individual‘s genetic code and how their cell express their genes and protein-by 

applying molecular biology to medical testing. The technique is used to diagnose and monitor 

disease, detect and decide which therapies will work best for individual patient. By analysing 

the specific of the patient and their disease, molecular diagnostics offers the prospect of 
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personalized medicine. These tests are useful in a range of medical, specialism, including 

infectious disease, oncology, human leukocyte antigen, coagulation and pharmacogenomics-

the genetic prediction of which drugs will work best. Disease risk management includes an 

inherited or random mutation which affects the probability of developing a disease in the 

future. Genetic testing is ethically complex: patient may want the stress of knowing their risk. 
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ABSTRACT  

Transgenic plants are the ones whose DNA is modified using genetic engineering techniques. 

The inserted DNA may come from an unrelated or from a different species the purpose of 

inserting a combination of genes is to make it as useful and productive as possible. 

 This process provide advantages like improving shelf life, higher yield, improve quality, pest 

resistance, against a variety of biotic and abiotic stress. 

 The introduction of transgenic crops and foods into existing food production system has 

generated the number of possible negative consequence. The issues regarding objection to 

Transgenic Crops can be grouped into damage to human health, damage to environment, 

disruption of current practices of forming and food production in develop countries. Although 

Transgenic Crops offer a potential solution to food shortages, the issue continues to be 

controversial and the future of genetically modified crops remain uncertain. 
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ABSTRACT  

There are many renewable and sustainable biodiesel sources used at present times like oil 

crops, waste cooking oil and animal fats, but they cannot meet the market demand as 

alternative of petroleum based oils. Microalgae appear to be the only source of renewable 

biodiesel that is capable of meeting the global demand for transport fuels. Like plants, 

microalgae use sunlight to produce oils but they do so more efficiently than crop plants. Oil 

productivity of many microalgae greatly exceeds the oil productivity of the best producing oil 

crops. Algae can metabolize various waste streams (e.g., municipal wastewater, carbon 

dioxide from industrial flue gas) and produce products with a wide variety of compositions 

and uses. These products include lipids which can be processed into biodiesel; carbohydrates 

which can be processed into ethanol; and proteins which can be used for human and animal 

consumption. However there are some challenges regarding the high cost of algal biodiesel, 

but it was also showed that these can be overcome by improving growth strategies and 

applying the advance production technology. 
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ABSTRACT 

Artificial blood or blood substitute is a substance used to mimic and fulfill some of the 

functions of biological blood. Artificial blood has a basic goal, which is it could be used as an 

alternative in blood transfusion. However there are no well accepted oxygen carrying blood 

substitutes, which is the typical objective of a red blood cell transfusion. But there is a wide 

range of volume expanders for cases where only volume restoration is required. The oxygen 

transport, one function that distinguishes real blood from other volume expanders, has been 

very difficult to reproduce. There are two basic approaches to constructing an oxygen 

therapeutic (the oxygen carrying blood substitute) : 

The first one is perflourocarbons (PFC), chemical compounds that can carry and release 

oxygen , 

The second one is haemoglobin derived from humans, animals or artificially via recombinant 

technology, or via stem cell production of red blood cells in vitro. 

Artificial blood has many advantages over natural blood : 

1. Natural blood can be infected with some disease but artificial blood is free of 

diseases. 

2. In battlefield scenario, it is very difficult to provide adequate amount of blood, there 

artificial blood can be administered easily. 

3. These blood substitutes do not contain any of the antigens that determine blood type, 

so they can be used across all types without immunologic reactions.  

4. Blood substitutes can be stored for a longer time and can be kept at room 

temperatures unlike natural blood. 

But artificial blood has some shortcoming also as, 

Perflourocarbons are efficient but cannot be accepted by the body in large amounts, 

haemoglobin based blood substitutes may increase the odds of death and heart attacks. So one 

of the most promising potential techniques for producing blood is stem cell technique. In this 

stem cell are extracted from bone marrow or cord-blood and are cultured then differentiated 

as blood cells. The interesting thing is that the blood cells (specially RBC) are analogous to 

that of natural blood cells and function normally and their life span is like normal blood cells. 

With further efforts and advancements in this field we can arrive at a desired solution ie. 

better artificial blood substitute.         
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ABSTRACT  

Molecular diagnostic is a technique used to analyses biological marker in genomic and proteome-the 

individual‘s genetic code and how their cell express their genes and protein-by applying molecular 

biology to medical testing. The technique is used to diagnose and monitor disease, detect and decide 

which therapies will work best for individual patient. By analysing the specific of the patient and their 

disease, molecular diagnostics offers the prospect of personalized medicine. These tests are useful in a 

range of medical speciality, including infectious disease, oncology, human leukocyte antigen, 

coagulation and pharmacogenomics-the genetic prediction of which drugs will work best. Disease risk 

management includes an inherited or random mutation which affects the probability of developing a 

disease in the future. Genetic testing is ethically complex: patient may want the stress of knowing 

their risk. 
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ABSTRACT  
Since its discovery as a microbial insecticide Bacillus thuringiensis has been widely used to control 

insect pests important in agriculture forestry and medicine. The wide variety of formulations based on 

spore-crystal complexes intended for ingestion by target insects are the result of many years of 

research. The development of a great variety of matrices for support of the spore-crystal complex 

enables many improvements, such as an increase in toxic activity to insects, or longer shelf lives. 

These matrices use many chemical, vegetable or animal compounds to foster contact between crystal s 

and insect midgets, without harming humans or the environment. 

Biotechnology companies are tasked with the production of these kinds of bio-insecticides. These 

companies must not only provide formulations tailored to specific crops and the insect pests, but they 

must also search for and produce bio-insecticides based on new strains of high potency, whether wild 

or genetically improved. It is expected that new products will appear on the market soon, providing an 

increased activity spectrum and applicability to many other pest impacted crops. These products may 

help develop a more organic agriculture. This review article discusses recent patents related to bio-

insecticides. 
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ABSTRACT  

Bacterial biofilms are communities of microorganisms residing within a polysaccharide 

matrix. Dental plaque, slimy coating in tanks, and algal mats on bodies of water are few 

examples of biofilms. It has been estimated that 65% of microbial infection are associated 

with biofilms. Formation of biofilm actually serves as a survival strategy for bacteria as it can 

provide protection from UV exposure, metal toxicity dehydration and antimicrobial agents 

including  antibiotics.One of the prime thrust area of modern day medical microbiology is to 

look for agents that targets microbial biofilms efficiently. Several strategies have been tried 

till date which worked with different degree of efficacy and specificity.This study is aimed to 

investigate the effect of Betulinic acid (BA), a naturally occurring pentacyclic triterpenoid, 

against a model biofilm former- Pseudomonas aeruginosa. Minimum Bacteriocidal 

Concentration (MBC) for P. aeruginosa was determined to be >300 μM for BA.  It has been 

found to affect biofilm associated attributes like formation, dispersion, motility by the model 

microorganism as well as pyocyanin formation at concentrations substantially lower  than the 

determined MBC. 
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ABSTRACT  

Xylan, the second most abundant non cellulosic polysaccharide, is the major component of plant cell 

walls. Xylanases are glycosidases (O-glycoside hydrolases, EC 3.2.1.x) which catalyze the 

endohydrolysis of 1,4-beta D-xylosidic linkages in xylan. They are a widespread group of enzymes, 

involved in the production of xylose, a primary carbon source for cell metabolism.  This microbial 

enzyme originates from fungi along with a few bacteria, crustaceans, algae and protozoa. They are 

classified mainly under GH families (5, 7, 8,10,11,43 etc.)  Xylanase is immensely applicable in 

industries such as Paper & pulp Industry for the hydrolysis of xylan that facilitates the release of 

lignin from paper pulp and also for bleaching purpose. In Baking Industries to condition dough; in 

converting lignocelluloses to biofuels like ethanol and in Pharmaceutical and Food industries majorly 

to remove turbidity and stable colloidal particlesin addition to improvement of extraction processes. 

The use of Xylanase is wide-ranged over various fields but the industrial importance is the most 

demanding and more is yet to be explored. 
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ABSTRACT  

Algae are among the most potentially significant sources of sustainable fuel in the future for 

renewable energy. A feedstock with virtually unlimited applicability, algae can metabolize 

various waste streams (e.g., municipal waste water, carbon dioxide from industrial flue gas) 

and produce products with a wide variety of compositions and uses. These products include 

(1)lipids which can be processed into biodiesel; (2)carbohydrates which can be processed into 

ethanol; and (3)proteins which can be used for human and animal consumption. Continued 

use of petroleum sourced fuels is now widely recognized as unrenewable and unsustainable 

because of its depleting sources and its release of high amount of CO2 in the environment. 

Renewable, carbon neutral, transport fuels are necessary for environmental and economic 

sustainability. There are many renewable and sustainable biodiesel sources like oil crops, 

waste cooking oil and animal fats, but they cannot meet the market demand as alternative of 

petroleum based oils. As demonstrated here, microalgae appear to be the only source of 

renewable biodiesel that is capable of meeting the global demand for transport fuels. Like 

plants, microalgae use sunlight to produce oils but they do so more efficiently than crop 

plants. Oil productivity of many microalgae greatly exceeds the oil productivity of the best 

producing oil crops.  

However there are some challenges regarding the high cost of algal biodiesel, but it was also 

showed that these can be overcome by improving growth strategies and engineering. 
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ABSTRACT  

Alzheimer‘s disease (AD) is well known aging associated progressive neurodegenerative 

condition that is characterized by severe cognitive impairment ultimately leading to death. 

Alzheimer‘s is mainly caused by accumulation of amyloid-beta plaques and loss of synapses 

between neurons in brain. Numerous evidences have shown strong implications that oxidative 

stress (OS) plays an essential roles in promoting the development of AD through a number of 

mechanisms including oxidative damages caused by free radicals which may result in 

neuronal cell death. AD is closely associated with production of reactive oxygen species 

(ROS) consecutively damaging neuron cells. Free radical species mediate damage to proteins, 

lipids, mitochondria, and DNA and may activate the cell cycle; overwhelm endogenous 
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antioxidant defenses in the brain; and contribute to neuronal damage. Antioxidants are 

thought to be helpful as they can neutralize free radicals that are byproducts of natural cell 

metabolism which are toxic when in abundant. In the past several years, based on in vitro and 

in vivo studies in laboratory animals, natural antioxidants, such as Vitamin C, Vitamin E, 

Vitamin B12, beta-carotene and acetyl-L-carnitine have been proposed as alternative 

therapeutic agents for AD. Certain features of these antioxidants reduce the risks of AD in 

elderly people. This article revolves around the importance of antioxidants in the cellular and 

molecular pathogenesis of AD thereby exploring its therapeutic potential against this 

neurodegenerative disorder. 
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ABSTRACT  

The matrix metalloproteinases (MMPs) are a family of peptidase enzymes responsible for the 

degradation of extracellular matrix components, including collagen, gelatin, fibronectin, 

laminin and proteoglycan. The MMPs are well established as mediators of tumor invasion 

and metastasis by breaking down connective tissue barriers. MMPs are specifically inhibited 

by a family of small extracellular proteins known as the tissue inhibitors of 

metalloproteinases (TIMPs). Inhibitors of MMPs can be broadly subdivided into synthetic 

and non-synthetic or natural ways as their mode of action and efficacy. In humans, four 

different TIMPs have been found. These are TIMP-1, TIMP-2, TIMP-3 and TIMP-4, each 

inhibiting the activities of various MMPs with varying efficiency. They are secreted proteins 

of low-molecular weight. TIMPs bind non-covalently to the active site of MMPs. As key 

regulators of MMPs, TIMPs play a pivotal role in determining the influence of the 

extracellular matrix, of cell adhesion molecules, and of many cytokines, chemokines and 

growth factors on cell phenotype in various physiological and pathological conditions. 

Overall, all MMPs are inhibited by TIMPs once they are activated but the gelatinase (MMP-2 

and MMP-9) can form complexes with TIMPs when the enzymes are in the latent form. The 

complex of latent MMP-2 (pro-MMP-2) with TIMP-2 serves to facilitate the activation of 

pro-MMP-2 at the cell surface by MT1-MMP (MMP-14), a membrane-anchored MMP. The 

role of the pro-MMP-9/ TIMP-1 complex is still unknown. Curcumin (CM) is a natural 

inhibitor of MMPs. CM possesses anti-cancer activity against a variety of tumors. From 

various study it is proved that curcumin plays a role in regulating cell metastasis by inhibiting 

MMP-2 and MMP-9 and up-regulating TIMP-1 and TIMP-4 gene expression in breast cancer 

cells. CM also regulates expression and activity of MMP-9 and MMP-2 during prevention 

and healing of indomethacin-induced gastric ulcer. At the end we can say that there are 

several inhibitors are present in the nature. Therefore it is a great approach to find out these 

appropriate inhibitors for inhibiting the function of the MMPs and to manage several diseases 

for humankind. This has been presented as form of awareness by a brief presentation.     
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ABSTRACT  

In plants, tumours are induced by Agrobacterium tumefaciens, a motile, gram negative 

bacteria found in the rhizosphere of the soil. This bacterium transfers its T-DNA into the 

nuclear genome of the infected plant cells. The integrated T-DNA over expresses some 

enzymes which lead to the hormonal imbalance (Auxin and Cytokine) in the host cells and 

causes abnormal cell proliferation. Similarly, in animals, either the oncogenes are introduced 

from pathogenic sources or proto-oncogenes get activated and break the cell regulatory 

mechanism. Ultimately, the cells divide rapidly and form the tumours. In both the cases, 

abnormal cell division takes place as their regulatory check point disrupts. Plant and animal 

both have originated from the same ancestors, so we can assume that the basic biochemical 

pathway/ the regulatory mechanisms of these two organisms have a similarity. In the present 

study, we try to compare the tumours of both the system to elucidate its similarity and 

explore the possibility of use of plant tumour model for the primary screening of anti-

carcinogenic drugs in the near future. 
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ABSTRACT   

Ginger (Zingiber officinale) belong to Zingiberacae family is one of the famous spices all 

over the world. It is a perennial creeping plant with long leaves, yellow green flowers and 

thick tuberous rhizome. This is a type of storage root having pungent taste. Ginger has a long 

history of medicinal use for more than 2000 years as one of the most versatile medicinal 

plants having a wide spectrum of biological activity. From ancient times ginger has been 

exploited both as Ayurvedic and Chinese medicine for curing heart problems, menstruation 

disorder, food poisoning, osteoarthritis, epilepsy, nausea, inflammation, cough and cold, 

motion sickness, menstrual cramps, cancer and many more. Besides these it also exhibits 

antimicrobial and antioxidant properties. The medicinal properties of ginger are due to the 

presence of gingerol and paradol, shogaols, etc. Medicinal value of ginger and its knowledge 

provide the good platform for researchers for future research to protect human beings from 

several types of diseases. 
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ABSTRACT  

Agrobacterium tumefacience a soil borne, gram negative bacteria is responsible for ―crown 

gall‖ disease in plant. The Agrobacterium induced crown gall mimics the appearance of 

tumor. Several anticancerous drugs are normally screened out using animal tumor model. 

Several reports have been put forward for proving the view of analogy of  plant and animal 

forms. In the present study a novel proposal is given with reference to the effectivity  of the 

Agrobacterium induced tumor against screening of anticancerous drugs. 
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ABSTRACT 
Cancer is a class of diseases characterized by unchecked cell growth. Now-a-days cancer has 

emerged as a major public health problem in developing and developed countries. According 

to the world cancer report cancer incidence could further increased by 50% to 15 million new 

cases in the year 2020. There are lots of treatments depending on the type, location, grad of 

cancer, like surgery, chemotherapy, radiation therapy etc. 

Biomedical research has recently found another way to kill cancer cells without harming 

normal cells. The social wasp Polybia Paulista produces venom which contains a powerful 

cancer fighting ingredient. Venom‘s toxin called MP1(polybia MP1)-selectively kills cancer 

cells without harming normal cells. Lipids molecules are distributed on the surface of cancer 

cells abnormally. MP1 reacts with lipids and create holes that allow molecules crucial for cell 

function to leak out. 

In healthy cell membrane the inner layer (facing the inside of the cell) is packed with 

Phospholipids, including PS (Phosphatidylserine) and PE (Phosphatidylethanolamine). 

However, in cancer cells, PS and PE are arranged in reverse way. The presence of each 

Phospholipids has a destructive effect on the cells. PS increases the chance MP1 binding to 

the membrane by a factor 7 to 8. The presence of PE inflates the size of holes created by the 

MP1 by a factor of 20 to 30. 
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In future studies the researchers planned to alter MP1‘s amino acid sequence to examine how 

the peptide‘s structure relates to its functions and further improvement of this process.   
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ABSTRACT 

Arsenic is omnipresent in our environment and humans are always and inevitably revealed to this 

toxic metalloid. Smelting and mining and processes contribute to arsenic contamination because 

arsenic is a natural component of copper, zinc, lead, and gold ores. Arsenic Exposure is increasing in 

our environment day by day which directly or indirectly leads to health defects contributing highest 

carcinogenic and non-carcinogenic effects on human.  

Arsenic in drinking water is the major cause of Arsenic toxicity. Most of the reports highlighted 

chronic Arsenic toxicity in man increases. In contrast inorganic arsenic compound are known human 

carcinogens, based on sufficient evidence of carcinogenicity in human. From view point of health 

gastrointestinal effects, anemia, peripheral neuropathy, skin lesions, hyper pigmentation, and liver or 

kidney damage in humans. Inorganic arsenic exposure in human by the inhalation has been shown to 

be strongly associated with lung cancer, while ingestion of inorganic arsenic in human has been 

linked to a form of skin cancer and also to bladder, liver, and lung cancer. 

Inorganic arsenic is considered the most potential human carcinogen, and humans are exposed to it 

from soil, air, water and food. In the process of arsenic metabolism, inorganic arsenic is methylated to 

mono-methylarsenic and finally to di-methylarsenic acid, followed by excretion through urine. Thus 

arsenic exposure may cause DNA hypomethylation due to continuous methyl depletion, facilitating 

aberrant gene expression that results in carcinogenesis. The continuous consumption of As through 

drinking water and food sources may lead to As poisoning popularly known as ‘Arsenicosis’. 

Atomic absorption spectroscopy (AAS) is a spectroanalytical procedure for the quantitative 

determination of chemical elements using the absorption of optical radiation (light) by free atoms in 

the gaseous state.AAS can be used to determine over 70 different elements in solution or directly in 

solid samples used in pharmacology, biophysics and toxicology research. AAS is used for the 

detection of heavy metals like arsenic,lead,cadmium,etc. 
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ABSTRACT 
Due to presence of lesser stem cells in heart, often heart attack causes irreparable damage to the heart 

tissues which finally becomes fibrotic and cannot contract properly. Gold has been found to increase 

the connectivity of biomaterials. Electrospun nanofibers incorporated with gold nanoparticles are one 

of the most innovative ways of producing substrata for cell culture due to their structural similarity to 

natural extracellular matrices. Addition of synthetic polymers and chemical modification, to graft cell-

adhesive molecules, to make the nanofibers functional gives rise to structurally consistent electrospun 

nanofibers. Small molecules, peptides, and functionalized gold nanoparticles are successfully 

incorporated with polymethylglutarimide (PMGI) nanofibers through co-electrospinning. Grafted 

AuNP functionalized PMGI nanofibers which can be labeled with cell-adhesive peptides, enhance 

HeLa cell attachment and potentiated cardiomyocyte differentiation of human pluripotent stem cells. 

It also enables high-density localization of the cell-adhesive peptides on the nanofiber. So, cardiac 

cells integrated with gold nanofibers can optimize electrical signaling between the cells and the 

cardiac tissues thus contracts much faster and stronger as a whole. In future, synthetic substrata may 

be fabricated with molecule-doped nanofibers, in which diverse functional molecules can be grafted 

alone or in combination with other molecules at different concentrations.  
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ABSTRACT  

A fuel is something from which we humans can get energy. Carbon fixation can lead to a number of 

different compounds, like proteins, fats, alcohol, etc. If any of these molecules provide energy in a 

mechanical setting, we call it a fuel. A biofuel is defined as any fuel whose energy is obtained through 

a process of biological carbon fixation. A biofuel is a biomolecule that is made by living organism 

that we humans can use to power something. In practical consideration, any biomolecule fuel that is 

produced from organic matter is considered as biofuel. Unlike fossil fuels which take millions of year 

to form, biofuel take very less time. 

Cyanobacteria, also known as Blue-Green Algae are aquatic and photosynthetic, i.e., they live in the 

water, and can manufacture their own food. Being bacteria, they are quite small and usually 

unicellular, though they often grow in colonies large enough to see. They are the oldest known fossils 

more than 3.5 billion years old. They are one of the largest and most important groups of bacteria on 

earth. 



ISBN 978-81-927768-6-6 

79 

 

Many Proterozoic oil deposits are attributed to the activity of cyanobacteria. They are also important 

providers of nitrogen fertilizers in the cultivation of rice and beans. The Cyanobacteria have also been 

tremendously important in shaping the cores of evolution and ecological change throughout history. 

A multifunctional protein has been built from known, existing part by researchers that simplify the 

molecular machinery of cyanobacteria and making biofuel and other green chemical production from 

these organisms more feasible. Bacterial microcompartments (BMC) are self-assembling cellular 

organs that perform numerous metabolic functions. Scientist modernised it by updating the 

carboxysome, a complex BMC that requires a series of protein-protein interactions involving at least 

six gene products to form a metabolic core that takes CO2 out of the atmosphere and converts it into 

sugar. To make this process more efficient they created a hybrid protein in cyanobacteria, organism 

that have many potential uses for making green chemicals or biofuels. 

The new protein replaces four gene products, yet still supports photosynthesis. Reducing the number 

of genes needed to build carboxysomes should facilitate the transfer of carboxysomes into plants. This 

installation should help plants ability to fix CO2. Improving the capacity to remove CO2 from the 

atmosphere makes it a success.   
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