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New Delhi - 110012, India 

 
 

Dr. KC Bansal 

Director NBPGR,  

New Delhi (India) 

  

  

MESSAGE 

Science-led growth has enabled the people to lead healthy life. There has been a constant 

increase in life expectancy over the last century. However, we need to move forward in a 

sustainable fashion while protecting our environment and the biological resources around us. 

India is rich in agro-biodiversity with three out of thirty four hot spots in the world located 

here.  Advent of modern science tools of biotechnology and genomics has helped hasten the 

otherwise slow process of utilisation of  these genetic and biological resources  to improve 

different life forms for the benefit of mankind. Further, the science of genomics has allowed 

convergence of various disciplines and basic understanding of life across boundaries.  I am 

pleased that the Department of Biological Sciences, Birla Institute of Technology and Science 

is organising the ‘BITS Conference on Gene and Genome Regulation’ from February 18 -20, 

2016 at Pilani. I am sure the Conference will provide an opportunity, particularly to young 

scholars to showcase their research output and develop networks across disciplines. 

I wish the Conference a great success. 

  

                                                                                                                                                        

                                                                                  

 

   K C Bansal 
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'Real education enhances the dignity of a human being and increases his or her 

self-respect. If only the real sense of education could be realized by each 

individual and carried forward in every field of human activity, the world will be 

so much a better place to live in' 

- A. P. J. Abdul Kalam 
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BITS CONFERENCE ON GENE AND GENOME REGULATION (BCGGR-2016) 

18th -20th February         EVENTS SCHEDULE 

DAY 1                         18th February 2016       Thursday 

Time Session 

11:00-12:00 Registration   VFAST Guest house 

14:00-15:00 Inauguration and Welcome   NAB Auditorium 

15:00-15:30 High Tea and Group Photograph 

15:30 Plenary session 1     NAB auditorium     Session chair: Rakesh Tuli 

15:30-16:10 Plenary lecture [PL01] Akhilesh Tyagi, Director & JC Bose National Fellow;  National 

Institute of Plant Genome Research, New Delhi  

Title: Rice Genome: Origin, Domestication and Function 

16:10-16:50 Plenary Lecture [PL02] David E. Symer, Human Cancer Genetics Program, Depts. of 

Molecular Virology, Immunology and Medical Genetics, and Internal Medicine; 

Director, Genomics Shared Resource, The Ohio State University Comprehensive Cancer 

Center, Columbus, Ohio,  USA 

Title: Human papillomavirus and the oral cancer genome 

16:50 Cultural Program and Gala Dinner (Bagar Inn Resort, 35 km from Pilani) 

 

DAY 2                        19th February 2016         Friday 

07:30-8:30 Breakfast        VFAST Guest House 

08:30-9:00 Registration     NAB Lobby 

09:00   Plenary session 2                  NAB auditorium          Session chair: Akhilesh Tyagi 

09:00-9:40 Plenary lecture [PL03] Rakesh Tuli, Professor, JC Bose Fellow &Sr Research Advisor, 

UIET, Punjab University, Chandigarh and Ex Director, NABI, Mohali and NBRI, LKO 

Title: Genomics for Designing Future Life Forms 

09:40-10:20 Plenary lecture [PL04] Kailash C. Bansal, Director, National Bureau of Plant Genetic 

Resources, Pusa Campus, New Delhi 

Title: Genes and germplasm for food security and climate resilience in agriculture 

 Tea Break 
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10:40 Technical session 1A      

Room No: 6109     

 Session chair: P.K. Gupta 

 10:40  Technical Session 1B       

 NAB Auditorium 

Session chair:  Akash Ranjan 

10:40-

11:10 

Keynote Lecture [K01] P.K. Gupta, 

Honorary Emeritus Professor & NASI 

Senior Scientist, Ch. Charan Singh 

University, Meerut  

Title: Genes and Genomic Resources 

for Crop Improvement 

 10:40-

11:10 

Keynote lecture [K07] Akash 

Ranjan, CDFD, Hyderabad. 

Title: Role of multiple FadRs in 

regulation of differential 

transcription initiation at rv0493c-

rv0494 locus of Mycobacterium 

tuberculosis 

11:10-

11:40 

Keynote lecture [K02] Arun K. Joshi, 

Country Representative & Principal 

Scientist, Global Wheat Progam, 

CIMMYT-Nepal and Professor, 

Department of Genetics and Plant 

Breeding,  CIMMYT, Nepal  

 

Title: Selection in crop improvement: 

phenotypic to genomic 

 11:10-

11:40 

Keynote lecture [K08] 

Agam P. Singh, Staff Scientist-V, 

Infectious Disease Laboratory,  

National Institute of Immunology, 

New Delhi 

Title: Tryptophan rich liver stage 

specific exported protein is T cell 

based protective antigen and it is 

involved in host modulation 

11:40-

12:10 

Keynote lecture [K03]  

A.S. Raghavendra, Professor, 

University of Hyderabad   

Title: Plant Metabolomics: Versatile 

tool to study primary and secondary 

metabolism in plants 

 11:40-

12:10 

Keynote Lecture [K09] Aparup Das, 

Scientist E, National Institute of 

Malaria Research, New Delhi  

Title: Molecular Epidemiology 

Malaria in India as Inferred from 

Population Genomic Studies of 

Human and Parasites 

12:10-

12:30 

[O01] Subodh Kumar Sinha, ICAR-

National Research Centre on Plant 

Biotechnology, Pusa Campus, New 

Delhi-110012 

Title: Identification and 

characterization of nitrate starvation 

induced novel microRNAs in wheat  

 12:10-

12:40 

Keynote lecture [K10] Ashis K. Das, 

Professor, Dept. of Biological 

sciences, BITS, Pilani, Pilani Campus 

Title: Translational Research in 

Malaria: Molecular analysis of 

complicated human malaria 

 12:40-

13:00 

[O04] Shilpi Garg, Dept. of 

Biological sciences, BITS, Pilani, 

Pilani Campus 

Title: Suf pathway in Plasmodium 

vivax: a prokaryotic type Fe-S 

cluster biogenesis 
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    Lunch           Venue: Institute Cafeteria 

14:00   Technical Session 2A    

Room No. 6109   

Session chair:  K. P. Gopinathan 

 14:00 Technical Session 2B    

 NAB Auditorium 

Session chair:  Soma Banerjee 

14:00-

14:30 

Keynote lecture [K04]  

K.P. Gopinathan, INSA Senior 

Scientist, Dept. of Microbiology & Cell 

Biology, Indian Institute of Science, 

Bangalore  

 

Title: The great silk route to 

biotechnology 

 14:00-

14:30 

Keynote lecture [K11]  

Soma Banerjee,  School of Digestive 

and Liver Diseases, Institute of Post 

Graduate Medical Education and 

Research, Kolkata 

Title: Identification of a molecular 

therapeutic for 

hepatocellular carcinoma (HCC) 

from genomic study 

14:30-

15:00 

Keynote lecture [K05] V. Nagaraja, 

Professor, Indian Institute of Science, 

Bangalore  

Title: Topology modulation and  

topology - transcription coupling 

 14:30-

15:00 

Keynote lecture [K12] Benu Brata 

Das, Indian Association for the 

Cultivation of Science, Kolkata 

Title: DNA Topoisomerase 1 in life 

and death: New therapeutic 

opportunities are on the horizon 

15:00-

15:30 

Keynote lecture [K06] Yogendra B. 

Singh, Senior Scientist, Institute of 

genomics and integrative biology, New 

Delhi  

Title: Tuberculosis: The Silent Killer 

 15:00-

15:30 

Keynote lecture [K13] Chandi C. 

Mandal; School of Life Sciences, 

Central University of Rajasthan  

Title: An intriguing link between 

cholesterol and cancer 

Tea Break 

16:00-

16:20 

[O02] Norihiko Nakazawa, G0 Cell 

Unit, Okinawa Institute of Science and 

Technology Graduate University, Onna-

son, Okinawa, Japan                                                                                                                                                                                                                                           

Title: ICRF-193, an anti-cancer 

Topoisomerase II inhibitor, induces 

snapping of arched telophase spindle 

and ploidy increase in fission yeast 

 16:00-

16:20 

[O05] Sudipta Basu: Department of 

Chemistry, Indian Institute of Science 

Education and Research (IISER)-

Pune, India  

Title: Nanoparticle mediated 

targeting of mitochondria induces 

apoptosis in cancer cells 

16:20-

16:40 

[O03] Jay Kant Yadav, Department of 

Biotechnology, School of Life Sciences, 

Central University of Rajasthan,  Ajmer, 

Rajasthan 

 16:20-

16:40 

[O06]: Nilabja Sikdar, Human 

Genetics Unit, Indian Statistical 

Institute, Kolkata, India 

Title: Somatic mutational landscape 
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Title: Stabilization of an anti-

microbial peptide by exploring their 

intrinsic biophysical properties 

of pancreatic ductal and 

periampullary adenocarcinoma in 

Indian patient population of 412 

cancer related genes 

16:40-

19:30 

Poster session 

19:30 Dinner                   Venue: VFAST Lawns 

 

DAY 3          20th February                      Saturday 

8:30-9:00 Registration         NAB Lobby 

9:00 Technical Session 3A    

Room No. 6109 

Session chair: B.C. Tripathy 

 9:00  Technical Session 3B   

NAB Auditorium 

Session chair: Sajid Husain 

09:00-

09:30 

Keynote lecture [K14] Baishnab 

Charan Tripathy, Professor and Dean, 

School of Life Sciences; JNU, New 

Delhi  

Title: Increasing Nitrogen Use and 

Photosynthetic Efficiency of Plants by 

Genetic manipulation of Siroheme 

Biosynthesis 

 09:00-

09:30 

Keynote Lecture [K18] Sajid Husain, 

Professor, Department of 

Microbiology, Virology & 

Immunology Laboratory, Guru Nanak 

Dev University, Amritsar 

Title: Micro RNA analysis as 

biomarker in HIV/AIDS progression 

09:30-

10:00 

Keynote lecture [K15] Prabodh K. 

Trivedi, Principal Scientist, NBRI, 

Lucknow 

Title: Genomic approaches for 

pathway elucidation and engineering 

of secondary plant product 

biosynthesis 

 09:30-

10:00 

Keynote lecture [K19] David Symer, 

The Ohio State University 

Comprehensive Cancer Center, 

Columbus, Ohio,  USA 

Title: Impacts of endogenous 

retrotransposons on mammalian 

gene regulation 

10:00-

10:30 

Keynote lecture [K16] Samir V. 

Sawant, Principal Scientist, NBRI, 

Lucknow  

Title: Histone acetylation dynamics 

regulate development of cotton fiber 

 10:00- 

10:20 

[O09] S.N. Mukopadhyaya, Adjunct 

Professor, BITS, Pilani, Rajasthan 

Title: Genes and genome regulated 

LHGBRs products and facets 

 Tea Break 

11:00-

11:30 

Keynote Lecture [K17] Shree Prakash 

Pandey; Department of Biological 

Sciences, IISER- Kolkata 

 11:00-

11:20 

[O10] Mahesh Basantani, Shri 

Ramswaroop Memorial University, 

Lucknow-Deva Road, Barabanki, UP 
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Title: Genomic landscape of 

phytohormonesignaling and defense 

pathways in bread wheat (Triticum 

aestivum L.) and their regulation 

during stress adaptation 

Title: Mammalian Patatin-Like 

Phospholipase Domain Containing 

Protein (PNPLA) Family: An 

Update 

11:30-

11:50 

[O07] Sharmishtha Barthakur, ICAR-

National Research Center on Plant 

Biotechnology, Pusa campus, New 

Delhi 

Title: Terminal heat stress induced 

transcriptional activation of a WRKY 

transcription factor from Indian 

bread wheat  

 11:20-

11:40 

[O11]: Malabika Biswas, Department 

of Biological Sciences, BITS-Pilani, 

K.K. Birla Goa campus, Zuarinagar, 

Goa 

Title: The putative antirepressor 

protein of bacteriophage Phi11 and 

its interaction with SlyD 

11:50-

12:10 

[O08] Siddharth Tiwari, National Agri 

Biotechnology Institute, Mohali  

Title: Towards provitamin A 

biofortification of banana by 

metabolic engineering 

 11:40-

12:00 

[O12] Sumit Biswas, VISTA Lab, 

BITS, Pilani – KK Birla Goa Campus 

Title: MicRooN and MicRooNdb: A 

software suite and a database for 

prediction and validation of miRs 

involved in cancer 

12:10-

13:00 

 

Valedictory Function and Vote of Thanks       NAB Auditorium    

13:00     Lunch           Venue: VFast 

 

 

 

 

 

 

 

 

 

 

 

 



BITS Conference on Gene and Genome Regulation (BCGGR 2016) 
 

9 
 

 

 

 

 

 

 

 

 

 

 

 

 

Plenary Lectures  

 

 

 

 

 

 
 



BITS Conference on Gene and Genome Regulation (BCGGR 2016) 
 

10 
 

PL-01 

Rice genome: origin, domestication and function 

Akhilesh K. Tyagi*, FNASc, FASc, FNAAS, FNA, FTWAS, 

Director & JC Bose National Fellow, 

National Institute of Plant Genome Research, New Delhi. 

*Corresponding author: director@nipgr.ac.in 

 

Abstract: Decoding of rice genome sequences is expected to complement efforts being made 

to understand its origin, domestication and function, to help improve food production. 

Evidences suggest that whole genome duplication, segmental duplications and tandem 

duplications have played significant role in shaping the present day rice genome of about 400 

Mb. It seems that rice has been domesticated in South Central China and the Ganges river 

valley. Cross hybridization of East Asian rice with native wild rice of South Asia is also 

proposed.  Several present day traits are result of artificial selection of rice plants over 

thousands of years and recent breeding efforts. In the post-genomic era, significant 

progresshas been made in transcriptomics and gene discovery by way of forward and reverse 

genetic approaches. Efforts are on to fill the gap between the genome and the phenotype. This 

may lead to regular practice of genomics-assisted molecular breeding.  One of the primary 

aims of ongoing investigations in our group is to understand gene function, phylogeny and 

regulatory networks. Several general conclusions of great relevance emerging from these 

studies include: i. new genes and taxon-specific clades can be identified by using molecular 

model based comparative genomics, ii. signatures of co-evolution in interacting proteins are 

discernible,  iii. Duplicated genes have undergone neo-/sub-/pseudo-functionalization, iv. 

Highly significant number of genes is differentially expressed in spatial/temporal manner and 

in response to stress, and v. such analysis provides useful input for selecting target 

genes/promoters for functional genomics. As we integrate molecular biology to genetic 

enhancement activity and overcome practical impediments in taking the knowledge from lab 

to land, we hope to reap the benefit of genomics research for plant improvement. 

 

Biography: Professor Akhilesh K. Tyagi, Director, National Institute of Plant Genome 

Research, New Delhi, did Ph.D. in Botany from the University of Delhi in 1983 and worked as 

a Post-doctoral Fellow in Germany (1984-86). Major research interests of his group relate to 

stress/reproductive biology, genome analysis and genetic enhancement. He has over 200 

publications of high repute/impact. At the University of Delhi, Professor Tyagi has served as 

Founder Director, Interdisciplinary Centre for Plant Genomics (ICPG). He has also been 

Chair of the Department of Plant Molecular Biology, DU; Board of Research Studies in 

Interdisciplinary and Applied Sciences, DU; DBT-UGC Task Force on Human Resource 

Development; DST/SERB PAC on Plant Sciences; and President/General Secretary, NASI as 

well as Vice-President, INSA. Further, he played pivotal role in bringing and organizing the 

6
th

Solanaceae Genome Workshop and the International Symposium on Rice Functional 

Genomics in India. He has been given JC Bose National Fellowship Award, National 

Bioscience Award, NASI-Reliance Industries Platinum Jubilee Award in Biological Sciences, 

Birbal Sahni Medal of IBS, BP Pal Memorial Award of ISCA, Shri Om Prakash Bhasin Award 

for Science & Technology. He is Fellow of the National Academy of Sciences, India, the 
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Indian National Science Academy, the Indian Academy of Sciences, the National Academy of 

Agricultural Sciences and The World Academy of Sciences. 

 

PL-02 

Human papillomavirus and the oral cancer genome 

David E. Symer
*
, Keiko Akagi, Kevin R. Coombes, Weihong Xiao, 

Robert K. L. Pickard, Amit Agarwal, Maura L. Gillison
 

The Ohio State University Comprehensive Cancer Center, Columbus, Ohio, United States. 

*Corresponding author: david.symer@osumc.edu  

 

Abstract: Human papillomavirus (HPV) causes approximately 5% of all human cancers 

worldwide. HPV-associated oral cancers comprise a distinct disease that is increasing in 

frequency in Western countries. Recent genomic landscape studies of oral cancers and of 

HPV-associated cervical cancers identified the most commonly mutated genes in each. Here 

we report a comprehensive analysis of 83 HPV-positive oropharyngeal cancers studied by 

whole genome sequencing (WGS), and an additional 46 tumors evaluated by the Cancer 

Genome Atlas project (TCGA) by exome sequencing. We confirmed recurrent mutations in 

previously reported, frequently mutated candidate driver genes including PIK3CA, as well as 

several novel gene targets, each occurring recurrently at frequencies of more than 

approximately 3%. Our WGS data demonstrated recurrent focal genomic instability associated 

with HPV insertional mutagenesis. We observed dramatic changes in genomic copy number 

variants (CNVs) at chromosome 3q as well as numerous other chromosomal regions that are 

recurrently gained or lost in HPV-positive tumors. RNA-Seq data from this collection of oral 

cancers defined differentially expressed transcript levels and other molecular alterations 

associated with HPV integrants and also with single nucleotide variants (SNVs), CNVs and 

other genomic structural variants in the tumors. We are currently using new long-read 

sequencing methods to resolve HPV integrant sites and flanking genomic structural variants. 

Together, our results reveal a unique pattern of somatic variants that distinguishes HPV+ oral 

cancers both from HPV-oral cancers as well as other HPV+ tumors arising in distinct tissues 

including the uterine cervix. These data shed new light on the molecular pathogenesis of oral 

cancers, and therefore provide new opportunities for development of diagnostic and 

therapeutic strategies for affected patients.  

Biography: Dr. David Symer is a faculty member in the Human Cancer Genetics Program, 

Department of Molecular Virology, Immunology and Medical Genetics at the Ohio State 

University Comprehensive Cancer Center – James Cancer Hospital. Dr. Symer is also the 

Director of the Genomics Shared Resource at Ohio State. Dr. Symer has ongoing research 

interests in molecular biology and in cancer genetics and genomics. His recent interests are 

in studying biological impacts of retrotransposons and human papillomavirus, and diseases 

associated with aberrant RNA splicing. He graduated with an AB degree in mathematics from 

Dartmouth College, earned his M.D. and Ph.D. degrees at Johns Hopkins University School 

of Medicine, did his residency at Brigham and Women’s Hospital (Harvard Medical School), 

and completed his clinical and research fellowship training at Brigham and Women’s 

Hospital and Johns Hopkins Oncology Center. Dr. Symer was a principal investigator at the 
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National Cancer Institute prior to moving to Ohio State in 2009. In November 2014, he was 

presented the High Performance Computing Innovation Excellence Award by International 

Data Corporation at the Supercomputing 2014 meeting in New Orleans, Louisiana. He has 

published numerous papers in high-impact journals including Nature, Science, Cell, Nature 

Immunology, The Journal of the National Cancer Institute, Genome Research and others. 

 

PL-03 

Genomics for designing future life forms 

Rakesh Tuli, FNA, FASc, FNASc, FAAS; 

J C Bose National Fellow & Sr. Research Advisor, 

University Institute of Engineering & Technology, Panjab University, Chandigarh  

Former Director National Botanical Research Institute, Lucknow & National Agri-Food. 

Biotechnology Institute, Mohali. 

*Corresponding author: rakeshtuli@hotmail.com 

 

Abstract: Biologists have been endeavoring to make life a rewarding experience. 

Advancements in biological sciences in recent years abode several examples that illustrate 

how large partnerships are essential to sustainably harness the power of science. A number of 

Nobel Prize discoveries became immensely valuable only after these were converted into 

technologies suitable for scale up and sustainability. This often required a decade of 

transdisciplinary team effort. Some of the illustrative examples from life sciences are the 

discovery of molecular scissors that cut DNA at specific sequences, decoding the sequence 

information in DNA that holds the secrets of life forms, and chemically synthesizing DNA 

sequences to make an artificial code. A large number of similar discoveries are awaiting 

interdisciplinary efforts to reach their potential of changing life. A natural home where such 

transformational teams can emerge are the universities and clusters of organizations that 

impart boundless education in varied disciplines and can provide ecosystems where teams set 

clear goals in interest of knowledge or society, and are inspired by the best. BITS, Pilani is 

one such opportunity for the nation. Through the last about four decades, life sciences have 

led to the development of unprecedented technologies based on the study of genome. This is 

an amazing self duplicating, self programming and self correcting molecule that holds the 

secrets of life forms. Discoveries made year after year have shown how genomics could 

transform the way agriculture and health care will be practiced in future. Several of these 

excitements appear to mark only the beginning of change that life will see in the coming 

decades. Some of the recent technologies like "genetically modified crops" are at the threshold 

of transition to transformational technologies, like "genomically edited crops". The era of 

health care is changing from chemical drugs to modulating gene expression through small 

RNAs, proteins and embedded micro LEDs. Examples of correcting even multiple birth 

disorders by genome editing have become available during the last 2 years. Bionic eye is an 

outstanding example of a bioengineering prosthesis implant that restores the sense of vision to 

the blind. These illustrate, how several impossible have become possible during the last about 

5 years. Yet, important challenges lie ahead for refining and applying the new technologies, 

and deciding in which form and with what ethical limits, these should be used for evolving 

healthier life. This requires a high order of creativity by a number of stakeholders, including 
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natural and social scientists, engineers, entrepreneurs, investors, communities, thinkers and 

policy makers. 

Biography: Dr. Rakesh Tuli obtained his PhD from BARC, 1985. He started his career as 

Scientific Officer at Bhabha Atomic Research Center, Bombay in 1976. He was invited by 

CSIR on deputation from DAE in 1992 to join National Botanical research Institute at 

Lucknow as Deputy Director & later took over as Director of NBRI. Dr. Tuli took early 

retirement from CSIR to join DBT as Founder Executive Director of National Agri-Food 

Biotechnology Institute at Mohali in 2010 and superannuated from NABI in 2013.Presently 

Dr. Tuli has been appointed as Senior Research advisor at Panjab University, Chandigarh 

with the objective of promoting interdisciplinary research at the interface of biology with 

engineering & other sciences. He has been awarded CSIR Technology Prize for developing 

Bt-cotton and synthetic genes. The other awards include Professor P. N. Mehra Award 2009, 

Sunder Lal Hora Medal, Indian National Science Academy, New Delhi; awarded 2008, 

Professor J.C. Bose National Fellow Award 2007, Honorary Fellow and Life Member, 2006, 

International Research Society for Complementary and Alternative Medicine, Toronto, 

Canada. He has also been the member of Governing Bodies, Executive Committees, Research 

Advisory Committees & Planning Committees of several national institutes including, Central 

University of Karnataka, Indian Institute of Science Education & Research, Mohali; National 

Institute of Pharmaceutical Education & research, Mohali; National Institute of Plant 

Genomic Research, Delhi  (2010-continuing . He has been Expert Member and reporter in 

Advisory Committee to European Commission for review of global proposals under FP7-

2011, Sectional President, Biological Sciences Section of the 79
th

 Annual Session (2009) of 

The National Academy of Sciences, India, Allahabad, Member of Apex Committee; National 

Agricultural Science Fund, ICAR; Chairman TSC Secondary Agriculture, Member, TSC and 

Coordinator, Area Review Panel (ARP) for Biotechnology Industrial Partnership Programme 

(BIPP) etc. in DBT (2009-11), Co-chairman, TreeBOL South Asia Group for Barcoding of 

Life (Trees) in South Asian countries-2008 and member, Advisory Committee, Expert Drug 

Discovery Advisory Committee, World Health Organization–2008. Besides these Dr. Tuli has 

146 research publications in various reputed journals and 29 patents (awarded and in 

process). 

 

PL-04 

Genes and germplasm for food security and climate resilience in agriculture 

K. C. Bansal
*
, FNAAS, FNASc; 

Rockefeller Biotech Career Fellow, Rutgers and Harvard University, USA; 

Director; ICAR National Bureau of Plant Genetic Resources; Pusa Campus; New Delhi.  

*Corresponding author: kailashbansal@hotmail.com 

 

Abstract: ICAR‟s National Bureau of Plant Genetic Resources houses one of the largest gene 

banks in the world with over 0.4 million accessions conserved ex situ. Globally a large genetic 

wealth is stored in about 1750 national gene banks. However, the major concern today is 

effective utilization of this large untapped gene pool, which is the key for food security and 

climate resilient agriculture. It is well known that wheat, an important food security crop, is 

mailto:kailashbansal@hotmail.com
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adversely affected by high temperature and we need to undertake necessary steps now before 

it is too late, for developing heat tolerant wheat combined with high productivity. ICAR-

NBPGR took an unprecedented initiative in 2011 to field phenotype the entire wheat 

germplasm collection comprising over 20,000 accessions conserved in the gene bank for heat 

tolerance. This mega experiment, which was sponsored by the National Initiative on Climate 

Resilient Agriculture (NICRA) led to the identification of wheat genotypes with very high 

capacity of tolerance to heat stress.  Such novel wheat material, including land races and wild 

species can act as donors to develop climate resilient wheat with improved yield. Further, 

these wheat resources may help unravel the molecular mechanism(s) underlying heat 

tolerance and be useful for identification and cloning of genes/QTLS desirable for developing 

heat tolerant wheat through genetic engineering, markers assisted breeding and/or genome 

editing approaches.  In our pursuit of searching genes primarily for abiotic stress tolerance and 

climate resilience, we focused on use of plant genetic resources such as wild species of 

Brassica, and land races of wheat, rice and sorghum. We successfully cloned several candidate 

genes and promoters and functionally validated them for stress tolerance.  For instance, we 

cloned and validated genes coding for transcription factors (DREB1s/CBFs, Zinc finger 

proteins), signaling components (ERA1), effector genes (osmotin, LEA4, APX), and genes for 

osmolyte synthesis and a few stress-inducible promoters (LEA1).  Use of these genes and gene 

combinations is currently underway in various laboratories in the country. Further, to attain 

much needed breakthrough in increasing yield and improving stability in pulse crops, new 

sources of genes/alleles were identified and incorporated into the background of cultivated 

varieties. All the available global wild annual Cicer and Lens accessions were introduced, 

characterized, evaluated and used for incorporating disease resistance and yield related traits 

in to the cultivated genotypes. Efforts have been made using genomic approach towards 

delineation of candidate genes regulating agro-morphological traits in chickpea, particularly 

pod number for improving yield. Relevance of PGRs and their utilization for improving crop 

plants with regard to climate resilience and food security will be highlighted.  

Biography: Prof. K. C. Bansal obtained his Ph.D. with Gold Medal from Indian Agricultural 

Research Institute, New Delhi in 1988. He joined the current position as Director, National 

Bureau of Plant Genetic Resources (NBPGR), ICAR, New Delhi in 2010. Before joining 

NBPGR, Prof. Bansal served as Professor, Molecular Biology and Biotechnology at National 

Research Centre on Plant Biotechnology, IARI, New Delhi. His research interests include 

cloning of abiotic stress-related genes and promoters, and use of biological resources for 

crop improvement using different biotechnological approaches. He worked at Harvard and 

Rutgers University, USA on chloroplast molecular biology. Prof. Bansal has over 100 

publications. He is a recipient of several national and international awards and honors. He 

was awarded Overseas Research Associateship by DBT, Govt. of India in 1990 and the 

Rockefeller Biotechnology Career Fellowship in 1996. He is recipient of Professor Hira Lal 

Chakarvarty award of Indian Science Congress Association, conferred by the Hon’ble PM of 

India. He has been honored with the Hari Krishna Shastri and Rafi Ahmad Kidwai awards. 

Prof. Bansal is Fellow of the National Academy of Agricultural Sciences (NAAS) and the 

National Academy of Sciences, India (NASI), and recipient of Recognition Award of the 

NAAS.
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K-01 

Genes and genomic resources for crop improvement 

P. K. Gupta* FNA, FNASc, FASc, FNAAS; 

Honorary Emeritus Professor & NASI Senior Scientist, 

Ch. Charan Singh University, Meerut. 

*Corresponding author: pkgupta36@gmail.com 

 

Abstract: Crop breeding has undergone a remarkable shift in recent years due to the 

availability of genomic resources and newer statistical tools. Starting in 1980, marker-trait 

associations (MTAs) were discovered utilizing two major approaches: QTL interval mapping 

(based on linkage) and association mapping (based on linkage disequilibrium or LD). The 

MTAs thus discovered are used for marker-assisted selection (MAS), to facilitate and expedite 

the process of conventional plant breeding, although for complex traits like drought tolerance 

and yield, each controlled by many genes, it may take time before MAS can be fruitfully 

utilized.  Globally, molecular breeding has become a routine exercise in several crops. In 

India also, cultivars through molecular breeding have been developed and released in several 

crops including pearl millet, rice and maize with improved traits like disease resistance, 

drought tolerance, submergence tolerance and some quality traits. Using MAS, generally one 

or few genes can be transferred, but the pyramiding of genes is rather tedious. Therefore, 

efforts are being made to develop techniques to transfer a large number of genes. „Genomic 

Selection‟ is one such approach, which is still evolving (since precise prediction models are 

still being developed). The availability of whole genome sequences (WGS) in a number of 

crop species is also being extensively utilized for development of markers and for the 

identification and isolation of useful genes through application of bioinformatics. Once these 

genes are known, these can also be utilized both for development of gene-based markers (also 

called functional markers). In our own laboratory at Meerut, we have been engaged in 

research involving prediction of wheat genes for a number of complex traits of economic 

importance, which included the following: (i) plant architecture; (ii) grain weight; (iii) drought 

tolerance; (iv) heat tolerance; (v) nitrogen and phosphorus use efficiency (NtUE = nutrient use 

efficiency); (vi) zinc and iron content in the grain (for biofortification). In addition to 

prediction of genes, which directly control these traits, we are also involved in the prediction 

of genes encoding microRNAs (miRNAs), competing endogenous RNAs (CeRNAs; also 

called target mimics or TMs) and a number of transcription factors (TFs), which indirectly 

affect these traits. Two successful major projects include the following: (i) the study of the 

two component system (TCS) involved in response to abiotic stresses, and  (ii) the genes 

encoding the rate limiting enzyme AGPase that is involved in starch synthesis and might play 

a significant role in providing terminal heat tolerance, a major problem in wheat. The 

prediction of genes was followed by in silico designing of PCR primers for gene 

amplification. These PCR-primers are used in the wet-lab experiments for the study of genetic 

variability in the wheat germplasm for the gene of interest, so that genotypes with desirable 

variants may be selected and used in breeding. Some of the data from these studies will be 

used for a discussion in the lecture.   
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Biography: Dr. P. K. Gupta earned his PhD in genetics in 1967 from the University of 

Manitoba, Canada. At the begining of his research career he worked as a lecturer in AGRA 

University and Gorakhpur University, then he joined C. C. S. U., Meerut. He has been there 

since 1976 and is currently Hon. Emeritus Professor. He has been awarded with 

commonwealth fellowship in 1964, and then in 1974 he has worked as a Commonwealth 

Academic Staff Fellow at Aberystwyth U. K. He also got several other fellowships and worked 

as a visiting scientist in INDIA and abroad including CIMMYT-Mexico, ICARDA-Syria, 

Ottawa- Canada, Cambridge- U. K. etc. He is also awarded with DAAD fellowship in 1991. 

He has visited china as a visiting scientist through INSA-CAS Exchange program in 2007. He 

has supervised 80 Ph.D thesis yet and he has published 20 books and 450 research papers till 

date. Dr. Gupta's work has been largely related to areas of plant cytogenetics, induced 

mutations, and quantitative genetics utilizing both classical and molecular approaches 

(mainly in cereals and legumes). He was elected to the Fellowship of National Academy of 

Science (India), Allahabad (1978), Indian Academy Sciences, Bangalore (1989) and National 

Academy of Agricultural Science, New Delhi (1991). 

 

K-02 

Selection in crop improvement: phenotypic to genomic 

Arun K. Joshi* FNA, NAAS, NASI (India) and DAAD (Germany);
 

Professor, Banaras Hindu University, Varanasi, India. 

Country Representative & Principal Scientist, Global Wheat Program; CIMMYT, South Asia 

Regional Office (SARO), NARC Research Station, Khumaltar, Lalitpur, Nepal. 

*Corresponding author: a.k.joshi@cgiar.org 

 

Abstract: Crop improvement flourished over centuries due to human beings capability to 

select plants with superior traits in various ways, mostly visual. Over time, the pace of growth 

in human population demanded much more fast progress in crop improvement. And so the 

selection operated more vigorously on a new bunch of variants using more efficient tools and 

programs. Nevertheless it remained mostly visual till the end of the last century. Emergence 

of molecular tools added new dimension to crop improvement and precision of selection 

appeared to increase for some traits. However, breeder‟s dream of looking for a package of 

traits posed limitations to molecular tools that were mostly specific to a trait, genetic 

background or marker. Recently, genomic selection (GS) was proposed as a tool that couples 

the power and relevance of large plant breeding populations with genome wide molecular 

markers to predict the total genetic value of complex traits such as yield. This approach carries 

lot of promise for 1) making selections prior to phenotypic evaluation 2) reducing time to 

make selections and 3) increasing the population size of breeding populations since 

genotyping can be conducted at a lower cost. Marker effects are estimated in a training 

population, or set of lines whose phenotypes are measured and used to train a model that is 

subsequently used to select individuals. Applying new statistical methods to the hundreds of 

thousands of polymorphisms currently detectable, GS simultaneously estimates effects for all 

markers, allowing it to capture even the many small effects determining quantitative traits and 

eliminating the bias that results from selecting on the basis of only a few highly significant 

markers. Owing to these features, a surge in genomic selection studies was noticed in last few 
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years. Work in wheat and other crops have led to the belief that genomic selection has 

promise in future crop improvement programs. 

Biography: A native of India, Dr. Joshi obtained his MS and PhD from Banaras Hindu 

University. He is Professor at Genetics and Plant Breeding at Banaras Hindu University. At 

present he is working as Principal Scientist in the Global Wheat Program of CIMMYT south 

Asia. He has research and teaching experience of more than 30 years. Dr. Joshi is a fellow of 

INSA, NAAS, NASI (India) and DAAD (Germany). In 2014, he was awarded Jeanie Borlaug 

Laube WIT Mentor Award from Borlaug Global Rust Initiative, Cornell, USA. Dr. Joshi has 

made significant contribution in wheat research. He has contributed to development and 

release of more than three dozen wheat varieties in India and south Asia. He has solved major 

issues with respect to spot blotch, the most serious pathogen of wheat in the eastern Gangetic 

plains of South Asia. He has identified numerous high yielding thermo-tolerant genotypes and 

mapped QTLs for heat tolerance. He also mapped genes for drought tolerance, stay-green 

trait and grain micronutrient (Zn and Fe) concentration and practiced molecular breeding for 

grain protein and spot blotch resistance. He has significant contribution on breeding wheat 

under conservation agriculture and for bio-fortified wheat. In addition, he has educated 

hundreds of farmers of eastern Gangetic plains of India through participatory approach. His 

research findings are published in 121 refereed journal articles; 7 books, book chapters, and 

reviews; 70 symposia proceedings and has one patent. 

 

K-03 

Plant metabolomics: versatile tool to study primary 

and secondary metabolism in plants 

Agepati S. Raghavendra* 

FNA, FASc, FTWAS, JC Bose National Fellow 

School of Life Sciences, Dept. of Plant Sciences, 

University of Hyderabad, Hyderabad. 

*Corresponding author: as_raghavendra@yahoo.com, asrsl@uohyd.ernet.in 

 

Abstract: Plant metabolomics is a powerful tool for the comprehensive profiling and 

comparison of both primary and secondary metabolites in plants. The diverse array of 

secondary metabolites is of great importance for use in alternative medicine, health, food and 

nutrition.  Further, metabolomics has been extensively employed to decipher the pathways 

and fluxes during both primary and secondary metabolism in plants. In the current era of 

„omics‟, metabolomics is an extended component of functional genomics and proteomics. The 

metabolomes are studied using different tissue samples, such as leaves, cultured cells, callus 

cultures, hairy root cultures, protoplasts, roots and the whole plant. Model plant systems are 

available to perfect and refine the techniques of metabolomics.  Some of the popular examples 

are tomato, Arabidopsis, Withania, Papaver, Catharanthusroseus, Curcuma sp. Owing to its 

great importance in several fields of basic and applied research, metabolomics has quickly 

evolved as a key component for systems biology of genotypes with the diverse and yet 

specific phenotypes of cells, tissues, or organs. Metabolomics study has diverse field of 

application and can be divided into four areas: (i) target compound analysis – the 
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quantification of specific metabolites, (ii) the metabolomic profiling – the quantitative and 

qualitative estimation of a set compounds, (iii) metabolite chemo analysis – the qualitative 

and quantitative analysis of all metabolites and (iv) metabolite fingerprinting – sample 

classification by rapid global analysis. The backbone of metabolic engineering of plants, 

which aims to manipulate biochemical pathways in plants to enhance the accumulation of 

compounds of interest, is built on the information provided from metabolomics. The working 

principles of metabolomics are based on sample preparation, analysis using various 

instruments, data processing data analysis and finally modelling. Over the past decade, several 

methods suitable for large-scale analysis and comparison of metabolites in plant extracts have 

been established, including gas chromatography coupled to mass spectrometry (GC-MS), 

direct flow injection spectrometry (DFI-MS), liquid chromatography-mass spectrometry (LC-

MS), capillary electrophoresis-mass spectrometry (CE-MS) and NMR technologies. While 

describing the principles and the methodology of plant metabolomics, the case studies of 

selected species, such as Arabidopsis, tomato and Curcuma would be presented. 

Biography: Professor Raghavendra earned BSc (1969), MSc (1971) and PhD (1975), all 

from Sri Venkateswara University. He started his career as Scientist at Central Plantation 

Crops Research Institute (ICAR), Vittal in 1974; worked as Assistant Professor, Botany 

Department, Sri Venkateswara (SV) University, Tirupati (1976-82); Deputy Director and 

Head, Plant Physiology Division, Rubber Research Institute, Kottayam (1982-85); and 

Associate Professor (1985), Professor (1996), Department of Plant Sciences, and Dean, 

School of Life Sciences (2004-2010, 2014), all at University of Hyderabad. Raghavendra 

contributed significantly towards discovery of several C4 plants, C3-C4 intermediates; 

essentiality of mitochondrial respiration for optimizing photosynthesis and the signal 

transduction in stomatal guard cells. He published more than 200 research papers, and 

authored a number of reviews and book chapters, besides a highly referred book on 

Photosynthesis. He won several awards; notably Young Scientist Medal by INSA (1977), 

Young Scientist Award (1976) by AP Academy of Sciences, Career Award by UGC (1986), 

Recognition Award by National Academy of Agricultural Sciences (NAAS), New Delhi (2003-

2004), AP Scientist of the Year (2005), Dr K Ramaiah Memorial Award by NAAS (2005-06), 

Professor TS Sadasivan Lecture Award by INSA (2006) and Corresponding Member, 

American Society of Plant Biology (2012). Professor Raghavendra was elected Fellow of the 

Indian National Science Academy (INSA), New Delhi; National Academy of Sciences (India), 

Allahabad; Indian Academy of Sciences, Bangalore; NAAS, AP Academy of Sciences and the 

TWAS - Academy of Sciences for the Developing World.   
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K-04 

 The great silk route to biotechnology 

K. P. Gopinathan* 

FNA, FASc, FNASc,  

INSA Senior Scientist and Former Chair, Department of Microbiology and Cell Biology, 

Indian Institute of Science, Bangalore. 

*Corresponding author: kpg@mcbl.iisc.ernet.in 

 

Abstract: The mulberry silkworm Bombyx mori has been extensively exploited by man for 

the production of silk, a proteinaceous fiber that is unmatched in beauty and elegance. Besides 

it has also served as an ideal model system in Biology to study the differential gene 

expression. The silk proteins comprise of the fibroins (the silk structural proteins Fibroin H,-L 

chains and Fibrohexamerin) and the associated glue proteins (Sericins). These proteins are 

synthesized in a highly specialized tissue, the silk glands. The silk glands are anatomically 

and functionally divided into three distinct compartments, designated the Anterior-, Middle- 

and Posterior Silk Glands (ASG, MSG and PSG, respectively). The expression of fibroins is 

exclusively confined to the PSG whereas the sericins are expressed in MSGs, further in a sub-

compartment specific manner. The developmental genomic patterning of the silk gland 

compartmentation has been extensively studied by us using a functional genomic approach. 

The operation of the canonical Wnt signaling pathway for the sub-compartment specification 

and the onset endomitosis are hall marks of the silk gland development. Further, the high 

efficiency protein synthesizing capacity has been exploited to develop the silkworm as a 

Natural Bioreactor for the high level expression of recombinant proteins. This system has 

been extended further to develop a “Eukaryotic Cell Surface Display System” for cloned 

recombinant proteins such as viral antigens. These baculovirus based expression systems have 

proven to be of use for efficient antigen presentation as well as in the studies of viral infection 

process and antiviral activity screenings. 

Biography: Prof. Gopinathan completed his Ph.D Degree in 1965 from the Indian Institute of 

Science. He spent several years in the US at the University of Illinois, and Yale University, 

before returning to India to take up the faculty position at the Indian Institute of Science, 

Bangalore. Prof. Gopinathan’s research contributions in the initial years pertain to the 

identification of “Nonsense Codons” and their suppression as well as the measurement of 

“Absolute Fidelity of DNA replication and error-proneness of Viral Reverse Transcriptases”. 

He has also done significant work on the Protein synthesis mechanisms and drug action in 

Mycobacteria. Prof. Gopinathan shifted the emphasis of his research to the Molecular 

Biology of the mulberry silkworm, Bombyx mori as the experimental model to study 

Differential and Developmentally Regulated Gene Expression. The exploitations of the 

silkworms as a “Natural Bioreactor” for large scale synthesis of recombinant proteins by 

generating the “Glowing Silkworms” have attracted the attention of international and 

national media and television (Televised on BBC, Door-Darshan and Star TVs). Prof. 

Gopinathan was the founder chairman of the Centre for Genetic Engineering at IISc, and 

served as the Chairman of the Microbiology and Cell Biology Department for 10 years. Prof. 

Gopinathan has published more than 150 scientific papers in International Journals and 
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served in many national and international scientific committees. He is a fellow of all three 

national scientific Academies and has received several awards and distinctions. 

 

K-05 

Topology modulation and topology - transcription coupling 

V. Nagaraja* 

FNA, FASc, FNAAS, FTWAS; 

Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore,  

Department Microbiology and Cell Biology, Indian Institute of Science, Bangalore. 

*Corresponding author: vraj@mcbl.iisc.ernet.in 

 

Abstract: To maintain the topological homeostasis of the genome and to maintain genome 

architecture, DNA topoisomerases catalyze DNA cleavage, strand passage and rejoining of 

the ends. In addition, nucleoid associated proteins (NAPs), package and compact the genomes 

influencing the gene expression. Both NAPs and Topoisomerases are underrepresented in 

mycobacteria implying the added responsibility to those present. Topoisomerase I is the sole 

relaxase in M. tuberculosis (Mtb) and DNA gyrase doubles up as a strong decatenase. The 

expression of both the enzymes is auto-regulated in response to alterations in genome 

supercoiling. Gyrase expression is up-regulated by relaxation stimulated transcription (RST) 

by two distinct mechanisms in two species of mycobacteria. Topoisomerase I expression is 

regulated by supercoiling sensitive transcription (SST) influenced by high transcription of the 

upstream gene and the promoter architecture of the topoI. Perturbation of topology induced in 

the conditional knock down strains of these essential enzymes affect transcription initiation 

and elongation leading to several pleiotropic downstream consequences. To understand 

further the in vivo roles of DNA gyrase and Topoisomerase I in chromosome dynamics and 

gene expression, we have carried out a genome-wide occupancy studies of these enzymes 

along with RNA polymerase. These data provide the first glimpse of topoisomerase traffic on 

the transcription units in vivo in Mtb. The pattern of the distribution profile of RNA 

polymerase and the topoisomerases suggests the operation of twin - supercoiled domain 

during transcription also providing in vivo validation for the long standing model.   In parallel, 

we have carried out both genetic and chemical perturbation of genome topology by rewiring 

the genetic circuits and using inhibitors of topoisomerases as well as HU of Mtb respectively. 

These studies provide insights into the global regulatory role of these proteins essential for 

cell survival.   

Biography: Nagaraja received his PhD from Department of Microbiology and Cell Biology 

(MCB) at IISc. He was a research associate at Biozentrum, University of Basel, Switzerland 

and at Department of Biology, University of Rochester, USA. He is presently the President of 

Jawaharlal Nehru Centre for Advanced Scientific Research and a Professor at MCB. He has 

been teaching microbiology and molecular biology and carrying out research in the areas of 

molecular biology of mycobacteria, regulation of gene expression and DNA-protein 

interactions with more than 160 peer reviewed publications. His research efforts have 

culminated in several important findings, applications and patents. He has undertaken the 

task of popularizing science at various levels of education. He has served as Honorary 
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Secretary and then President of Society of Biological Chemists, India.  Currently, he is the 

President of Indian Cell Biology Society. His honors include -TWAS prize in Biology, SS 

Bhatnagar prize, Product Process and Technology Development Award of DBT, Ranbaxy 

Science Foundation Award, J. C. Bose Fellowship, Honorary Professorship of Jawaharlal 

Nehru Centre for Advanced Scientific Research, IISc alumni award for excellence in research, 

Sir M. Visvesvaraya Senior Scientist Award (life time achievement award) etc. He is a fellow 

of INSA, Indian Academy of Sciences, National Academy of Sciences, India and TWAS. 

 

K-06 

Tuberculosis: the silent killer 

Yogendra B Singh*, FNA, FNASc; 

Department of Zoology, University of Delhi, Delhi. 

*Corresponding author: ysingh@igib.res.in 

 

Abstract: Mycobacterium tuberculosis is particularly a successful pathogen that infects 

millions of people and ranks as the second leading cause of death after HIV among infectious 

diseases. According to the WHO report in 2015, HIV‟s death toll in 2014 was estimated at 1.2 

million, which included 0.4 million TB deaths among HIV positive people. The increasing 

emergence of drug-resistant TB, especially multidrug-resistant TB (MDR-TB, resistant to at 

least two frontline drugs such as isoniazid and rifampin) and a synergy between these two is 

hence particularly alarming. Globally, an estimated 3.3% of new TB cases and 20% of 

previously treated cases have MDR-TB, a level that has changed little in recent years. The 

picture is gloomier in developing countries like India, which shares the highest global 

tuberculosis burden along with China and Indonesia. The human immune system, with its 

multilayered architecture is capable of fighting most of the pathogens that we encounter 

throughout our lives but these bacterial pathogens have the ability to modify host defense 

mechanisms, particularly in the initial phases of infection. M. tuberculosis, is one such 

example where the pathogen has not only survived but also emerged stronger and fatal even 

after human intervention strategies. A change in trend of tubercular infection has been 

observed in the past decade with extra-pulmonary tuberculosis (EPTB) emerging as a 

disturbing menace in many parts of the world.  EPTB can affect almost any organ, but the 

more common sites include the lymph nodes, genito-urinary tract, bone, brain and eye. 

Pathogenesis by M. tuberculosis requires the exploitation of host-cell signaling pathways to 

enhance the intracellular survival and persistence of the pathogen. It possesses a myriad of 

proteins involved in subversion of host immune system. The prominent characteristics of TB 

infection such as tuberculous granuloma and dormancy are some of the less-understood 

features in the infection process. It is believed that M. tuberculosis undergoes significant 

metabolic reprogramming after infecting the host. Our efforts are towards understanding the 

signaling pathways of the pathogen and mechanisms by which M. tuberculosis manages to 

survive in the host, which will be of considerable assistance in the rational design of improved 

tools for disease control. 

Biography: Dr. Yogendra Singh is currently a Professor in Department of Zoology, 

University of Delhi.  Before joining Delhi University, he was Chief Scientist at CSIR-Institute 
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of Genomics & Integrative Biology. For more than thirty years he has been working in the 

area of infectious diseases especially anthrax and tuberculosis. He obtained his Ph.D. in 

Biochemistry from University of Delhi and Master’s Degree from G.B. Pant University of 

Agriculture and Technology. He has published more than 135 papers which are well cited. 

Under his supervision, forty students have pursued their Ph.D. He has given mechanism of 

anthrax toxin activation and identified several virulence factor of Mycobacterium 

tuberculosis. He developed candidate for recombinant anthrax vaccine which was transferred 

to DRDO. For more information, refer to http://csirigib.wix.com/y-singh-lab. 
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Role of multiple FadRs in regulation of differential transcription initiation at rv0493c-

rv0494 locus of Mycobacterium tuberculosis 

Akash Ranjan* 

Computational and Functional Genomics Group, 

Centre for DNA Fingerprinting and Diagnostics (CDFD), Hyderabad. 

*Corresponding author: akash@cdfd.org.in 

 

Abstract: Fatty acid metabolism is central to survival and pathogenesis of M. tuberculosis. 

Furthermore, lipids are a major source of energy during dormancy. Hence, identification and 

characterization of fatty acid modulated transcription regulators (Fad Rs) are important steps 

in understanding molecular basis of Fad R dependent transcription controls. Using 

bioinformatics analysis, we have shown that M. tuberculosis genome encodes a number of 

genes that are fad R like. These include two genes Rv0494 and Rv0586. Using extensive 

biochemical and molecular genetics tools, we show that the DNA binding activity of these 

two Fad Rs are modulated by long chain acyl CoA; but these regulators recognizes subtly 

different target sites on DNA. How these two regulators regulate transcription initiation at 

rv0493c-rv0494 locus of M. tuberculosis will be discussed. 

Biography: Dr. Akash Ranjan works as Senior Staff Scientist and Group Leader at CDFD, 

Hyderabad, India. He also serves as an advisor to the Bioinformatics Advisory Committee 

and holds an additional administrative charge of Chief Vigilance Officer of CDFD. Dr 

Ranjan received his graduate degree in Human Biology majoring in Biophysics, in year 1989 

and postgraduate degree in Biotechnology, in the year 1991 from the prestigious AIIMS, New 

Delhi. Before joining CDFD, Dr Ranjan served as a Research Scientist (HFSP) at ICGEB, 

New Delhi and assistant professor, Biological Science at BITS Pilani. At CDFD, he has also 

served as Centre Head, Sun Centre of Excellence in Medical Bioinformatics (2005-2009) and 

Head EMB net India Node (2005-2010). Dr. Ranjan's research is focused on functional 

genomics of microbial pathogens with special interest in molecular function associated with 

gene regulatory networks and protein-protein interaction networks. His group at CDFD 

combines computational, biochemical, microbiological and genetic approaches to study 

cellular functions at molecular level. Dr Ranjan is recipient of several prestigious research 

grants such as DST OYS and BOYSCAST, DBT-Centre of Excellence, CSIR-NMITLI, and 

ICMR-BMBF Indo-German Research Grant. Dr Ranjan's research work has appeared in 

number of prestigious international journals including PNAS (USA), Nucleic Acids Research, 

mailto:akash@cdfd.org.in
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Bioinformatics, Journal of Biological Chemistry, BMC Genomic, PLoS One, FEBS Letters, 

Infection Genetics and Evolution, BMC Microbiology, Microbiology, BMC Bioinformatics, 

Journal of Bacteriology, Gene, Experimental Parasitology, etc. 
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Tryptophan rich liver stage specific exported protein is T cell based protective antigen 

and it is involved in host modulation. 

Dabbu Kumar Jaijyan, Himanshu Singh, Agam Prasad Singh
*
 

Infectious Diseases Laboratory, National Institute of Immunology, New Delhi. 

*Corresponding author: singhap@nii.res.in 

 

Abstract: Malaria continues to persist in 97 countries inhabited by 3.4 billion people. In the 

year 2013, 219 million persons became sick with malaria disease, and of them, 627,000 died 

including 483,000 children. Malaria infection starts when an infected mosquito feeds on and 

inoculates sporozoites under the host skin. The sporozoites make their way into the blood 

stream and reach the liver where they invade the hepatocytes. After productive invasion, a 

sporozoite develops into an Exo-erythrocytic form (EEF), also known as the liver stage (LS). 

Inside the host cell, parasites reside within a parasitophorous vacuole (PV) that physically 

separates them from the host cell cytoplasm. EEFs are among the fastest growing eukaryotic 

cells. An EEF differentiates into thousands of merozoites, which are released in the form of 

merosomes and subsequently invade RBCs to commence the erythrocytic cycle leading to all 

the symptoms of malaria disease. Currently there is no malaria vaccine in the market despite 

over three decades concerted efforts by various groups. Plasmodium species introduce effector 

molecules into hepatocyte cytosol to manipulate host metabolic and /or signaling pathways for 

its own benefit. Those could prove good targets for vaccine development due to their potential 

processing and presentation by the hepatocytes. This work describes discovery of a parasite 

molecule that affect the multiple host cellular processes and have vaccine potential. Using 

various molecular and biochemical methods like gene knockout, transcriptome analysis, 

immuno-flourescence assay etc. we have identified a sporozoite and liver-stage expressing 

tryptophan rich protein [SLTRIP] which is exported by the parasite into hepatocyte cytoplasm 

to modulate the host functions. SLTRIP was expressed in E.coli using the codon optimized 

synthetic gene and purified to homogeneity. Recombinant SLTRIP protein immunizations in 

mice generated very high titer antibodies that were non-protective (smoke screen effect) 

against sporozoite challenge. It was further confirmed by passive transfer of immune serum 

into the naïve mice followed by sporozoite challenge. The more interesting part of the result 

of immunization was that it generated strong and highly protective T-cell response against 

sporozoite challenge. Biophysical characterization of recombinant protein showed that this 

protein naturally forms large multimers and could be the reason for its highly antigenic nature.  

Using reverse genetics (gene deletion) we show that this protein plays auxiliary function in 

parasite development. The absence of SLTRIP protein in parasite leads to around 20 folds 

reduction in liver stage parasite growth and it has no effect on growth of other parasite life 

stages. The knockout parasite infected host cell transcriptome analysis revealed its role in 

modulation of over 2000 host transcripts. The host modulated transcripts code for proteins 

that fall under following categories; Immunity, Metabolism, Ribosome function, RNA 
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transport and processing, cell cycle, cytoskeleton and protein transport/processing. Several 

host transcription factors controlling the immune response and metabolism were highly up or 

down regulated.  

Biography: Dr. Agam P. Singh was born in UP, India, in 1969. He received the B. Sc. degree 

in Botany and Chemistry from the Purvanchal University, UP, India, in 1989, and the M.Sc. 

and Ph.D. degrees in Biotechnology from the MS University, Gujrat and Jawaharlal Nehru 

University, New Delhi, India, in 1992 and 1998, respectively. In 1999, he joined the ICGEB 

New Delhi, as a post-doctoral scientist and worked on various aspects of malaria host 

parasite receptor ligand interactions.  His next appointment as associate scientist in 2003 was 

at New York University Medical Centre, New York, U S A. There he worked on host parasite 

interaction during the malaria liver-stage parasite development. Since May 2008, he has been 

with the National Institute of Immunology New Delhi, where he is a Staff Scientist and head of 

the Infectious disease laboratory. His current research interests include liver-stage malaria 

biology, vaccine, antigen discovery, drug targets, host modulation and gene knockouts 

(parasite). Dr. Singh was a Ramalingaswami Fellow of the DBT, INDIA, from 2009 to 2013. 

He was junior /senior research fellow of UGC, India from 1992-1997. He is a Member of 

American Society of Microbiologists (ASM) and American society for biochemistry and 

molecular biology (ASBMB). 
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Molecular epidemiology malaria in India as inferred from population genomic studies of 

human and parasites 

Aparup Das* 

Evolutionary Genomics and Bioinformatics Laboratory, Division of Genomics and 

Bioinformatics, National Institute of Malaria Research (ICMR), New Delhi, India. 

*Corresponding author: aparup@mrcindia.org 

 

Abstract: Genetic studies of species populations are essential not only in deciphering the 

genetic characteristics of individual populations, but also in understanding genetic 

interrelationships among populations in a country setting.  In recent years, the advent of 

genomics in using the Single Nucleotide Polymorphisms (SNPs) in biomedical research has 

provided baseline to comprehend fine-scale resolution of epidemiological features in a single 

zonal setting. In the context of malaria, which is a vector-borne infectious disease caused by 

the protozoan parasites of Plasmodium genus, understanding histories of the pathogen 

population has enormous importance, as factors like migration of drug-resistant and virulent 

parasite populations and demographic size changes are the most likely reasons by which 

malaria is still an uncontrolled disease. Therefore, understanding population evolutionary 

histories of the host and parasite populations hold the key for fine-scale epidemiological 

understanding of malaria in a country setting. Considering the fact that the most notorious 

human malaria parasites, Plasmodium falciparum and P. vivax are prevalent in India 

contributing almost equally to the total malaria incidence, we have utilized SNPs in inferring 

population evolutionary histories of the two parasite species utilizing clinical population 

samples from all over the malaria endemic locations of India and also human host.  Using 
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population genomic approach, (i) population genetic structure of P. falciparum and P. vivax 

was inferred and (ii) entry and migration route of the chloroquine-resistant P. falciparum 

malaria into India have been mapped. Among several other interesting findings, (iii) presence 

of three novel India-specific SNPs in the mitochondrial genome of some P. falciparum 

isolates indicate initial host-switch (from non-human primates to humans) of this parasite in 

India.  Moreover, (iv) Indians seem to be in the process of evolving resistance to P. vivax 

infection.  Such population genomic studies further have informed that (v) both the P. vivax 

and P. falciparum parasites are ancestral to India and (vi) their population sizes are 

consistently on increasing trend. Taking together the fact that the artemisinin-resistant P. 

falciparum parasites are knocking the northeastern door of India with the high inferred 

intricate epidemiology, malaria control in India seems to be quite an uphill task. 

Biography: Dr. Aparup Das had obtained his Ph. D. degree from Banaras Hindu University 

on Drosophila population genetics after obtaining master’s degree in Zoology from Utkal 

University, Bhubaneswar. He was conferred with a Young Scientist project from the DST, 

Government of India soon after his Ph. D. to work on ecological and evolutionary genetics of 

Indian Drosophila before he moved to Ludwig Maximillian University, Munich, Germany in 

2000 after being awarded a prestigious postdoctoral fellowship by the German Science 

Foundation to work on population genomics and bioinformatics of Drosophila.  After 

returning back to India, Dr. Das joined the National Institute of Malaria Research and 

utilized his knowledge gained on Drosophila in malaria research to establish a laboratory of 

Evolutionary Genomics and Bioinformatics, which he is currently heading. Dr Das is one of 

the unique blend of scientists, who has provided new direction in using population genetic 

technology under genomic and bioinformatics background to understand molecular 

epidemiology of Indian malaria. Be it inference of evolutionary history of the two malaria 

parasites that are widely prevalent in India (Plasmodium vivax and P. falciparum) and 

mosquito vector, evolutionary genetics of drug resistance and human response to malaria 

infection, research work conducted in his lab has shown new direction in malaria research in 

India. Dr. Das has investigated several internationally and nationally funded research 

projects and conferred with several awards. He has published about 100 scientific papers so 

far and supervised more than 10 Ph. D. students. He is currently serving as members of the 

editorial boards and reviewer panels of several international journals and reviewer of 

research projects.  
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Translation research in malaria: molecular aspects of complicated human malaria 

Ashis Das*, Amit Kumar Subudhi, Pon Arunachalam Boopathi, Isha Pandey, 

Ramandeep Kaur, Sheetal Middha, Jyoti Acharya, Sanjay Kumar Kochar, 

Dhanpat Kumar Kochar 

Department of Biological Sciences, BITS, Pilani (Pilani campus). 

*Corresponding author: ashdas28@gmail.com 

 

Abstract: Malaria is caused by protozoan parasites belonging to the genus Plasmodium. The 

four most prevalent of the human malaria parasites are P. falciparum, P. vivax, P. malariae & 
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P. ovale. These infect humans in tropical and subtropical regions of the world and are thought 

to cause upwards of 2 million deaths annually. Malaria remains a very important vector borne 

disease in India, which is estimated as possessing the most disease burden amongst all the 

countries in the S.E Asia region. It has been projected that, outside Africa, half of the global 

population at risk from malaria, resides in India. Plasmodium falciparum has long been 

known to cause complicated malaria including cerebral malaria. It is only recently that P. 

vivax has also been accepted as causing the same. Most work on complicated malaria by P. 

falciparum has focused on cerebral malaria in pediatric patients mostly from the African 

continent. There is no data on non-cerebral complicated P. falciparum malaria in adult 

patients from the Indian subcontinent. The first part of the talk will focus on analysis of the 

multigene family var and other members of the exportome. The second part of the talk will 

focus on WGCNA (Whole Genome Co-expression Network Analysis) leading to the 

identification of Hub genes. Both aspects represent some of the few studies utilizing patient 

isolates which have not been passaged in culture. The initial methodology for both the 

sections deals with hybridization of cRNA amplified from total RNA directly extracted from 

patient isolates on custom designed Cross strain 15K microarrays on an Agilent platform. The 

blood samples were collected with ethical approval from patients suffering from 

uncomplicated or complicated malaria by our collaborators in SP Medical College, Bikaner 

according to Hospital guidelines. The first part of the talk deals with the analysis of 

microarray data with respect to the variant surface antigens, encoded by the var, rifin and 

stevor gene families. The differential regulation profiles of key genes (comparison between 

Plasmodium falciparum complicated and uncomplicated isolates) have been observed. The 

exportome has also been analyzed using similar approaches. We are reporting here, up-

regulation of var group B and C genes whose proteins are predicted to interact with CD36 

receptor in the host, the up-regulation of domain cassette 13 (DC13) containing vargroup A, 

as also the up-regulation of group Arifins and many of the stevors. This is contrary to most 

other reports from pediatric patients, with cerebral malaria where the up-regulation of mostly 

var A group genes have been seen. A protein-protein interaction based network has been 

created and analysis performed. This co-expression and text mining based network has shown 

overall connectivity between the variant surface antigens (VSA) and the exportome. The up-

regulation of var group B and C genes encoding PfEMP1 with different domain architecture 

would be important for deciding strategies for disease prevention. The second part of the talk 

deals with approaches that can provide information about the biological processes that are 

active in this parasite in vivo during complicated malaria conditions.  Here we report the 

analysis of a weighted gene co-expression based network for P. falciparum, from non-cerebral 

clinical complications. Gene expression profiles of 20 P. falciparum clinical isolates were 

utilized to construct the same. A total of 20 highly interacting modules were identified post 

network creation. In 12 of these modules, at least 10% of the member genes, were found to be 

differentially regulated in parasites from patient isolates showing complications, when 

compared with those from patients with uncomplicated disease. Enrichment analysis helped 

identify biological processes like oxidation-reduction, electron transport chain, protein 

synthesis, ubiquitin dependent catabolic processes, RNA binding and purine nucleotide 

metabolic processes as associated with these modules. Additionally, for each module, highly 

connected hub genes were identified. Detailed functional analysis of many of these, which 
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have known annotated functions underline their importance in parasite development and 

survival.  This suggests, that other hub genes with unknown functions may also be playing 

crucial roles in parasite biology, and, are potential candidates for intervention strategies. 

Biography: Prof Ashis Kumar Das joined BITS, Pilani, as an Assistant Professor in the year 

1998 and is currently a Professor in the Department of Biological Sciences, BITS Pilani, 

Pilani. He enjoys teaching, research and administration. He was formerly the Dean, Research 

and Counseling Division and Group Leader, Biological Sciences Group (now Department). 

He completed his Masters from Ballygunj Science College, Kolkata, and obtained his PhD 

from National Institute of Immunology, New Delhi, India.  He has worked as a Post-Doctoral 

Fellow in the Department of Molecular Biology and Immunology, SHPH, Johns Hopkins 

University, Baltimore, USA and a WHO fellow at the Malaria Branch, Center for Disease 

Control and Prevention, Atlanta, Georgia, USA. He is involved in teaching both post graduate 

and undergraduate courses in the areas like Molecular Immunology, Recombinant DNA 

Technology & Developmental Biology. His current research interests include evolving 

diagnostic procedures for the human malaria parasites based on the parasite’s 18S rRNA  

and 28S rRNA genes, understanding of molecules at the host-parasite interface using Systems  

Biology approaches and investigating complicated malaria caused by Plasmodium falciparum 

and Plasmodium vivax. He is also involved in isolating and characterizing plasmids from 

Lactic Acid Bacteria in order to identify and evaluate putative novel promoters with an 

intention of facilitating vector design. He has published research articles in peer reviewed 

journals of international repute and has presented his research in national and international 

conferences and as invited speaker. He has attracted funds from funding agencies like 

University Grant Commission (UGC), Council of Scientific and Industrial Research (CSIR) 

and Department of Biotechnology (DBT), and also from private organizations like Dabur. He 

has filed 3 patents in India. 
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Identification of a molecular therapeutic for hepatocellular 

carcinoma (HCC) from genomic study 

Alip Ghosh, Debanjali Dasgupta, Amit Ghosh, Shrabasti Roychoudhury, Sukanta Ray, 

Simanti Datta, Subash Gupta, Shaleen Agarwal, Abhijit Chowdhury, Thomas Schmittgen and 

Soma Banerjee* 

Associate Professor at Center for Liver Research, School of Digestive and Liver Diseases, 

Institute of Post Graduate Medical Education and Research, Kolkata, West Bengal, India. 

*Corresponding author: somabanerjee70@gmail.com 

Abstract: Chronic infection with the hepatitis viruses (B and C) have been linked 

epidemiologically to the development of hepatocellular carcinoma (HCC). Although the 

mechanisms by which chronic hepatitis B and C viral infection results in hepatocellular 

carcinoma are unclear, there is good evidence that the virus itself exerts a direct 

hepatocarcinogenic effect, but late diagnosis and non-availability of curative therapy lead to 

high mortality in HCC. This study aims to identify an effective therapeutic intervention of 

HCC. cDNA Microarray profiling was performed with tumor/non-tumor paired tissues from5 

HBV related Indian HCC patients. Altered genes were verified by qRT-PCR in total and 
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polysome bound (PB) RNA. MicroRNA was identified using two target prediction software 

and verified by 3‟UTR-luciferase assay, western blot and ELISA. Migration, invasion and 

tube formation assays were used for functional validation of miRNA mediated regulation of 

target genes. Differential cDNA expression and pathway enrichment analysis revealed that 32 

candidate genes from five highly deregulated molecular pathways e.g., DNA-replication, 

ECM-receptor interaction, Focal adhesion, Cell-cycle and VEGF-signaling were over-

represented in HCC. Among these genes, VEGFA has been identified and verified as the most 

frequently altered gene in HCC by qRT-PCR in total RNA, PBRNA and also in serum of 

advanced HCC patients. As angiogenesis plays a critical role in growth and spread of cancer 

and VEGF-VEGFRs signaling is now the potent drug target for HCC. Here, we sought for a 

miRNA, which could target multiple genes of these pathways by bioinformatics analysis and 

miR-199a-3p has been identified to target three major genes VEGFA, VEGFR1 and 

VEGFR2. Suppression of VEGFA/VEGFRs by miR-199a-3p was further confirmed by in 

vitro analysis. Reduced migration, invasion and tube formation ability of miR-199a-3p 

transfected endothelial cells disclosed the anti-angiogenic property of this miRNA. 

Furthermore, in co-culture assay migration and invasion of cancer cells through matrigel was 

reduced after over-expression of miR-199a-3p in hepatic stellate cells (HSC) while it was 

enhanced by over-expression of HGF suggesting miR-199a-3p also hindered HSC-cancer 

cells crosstalk by targeting HGF. This was further validated accordingly. Moreover, 

restoration of miR-199a-3p in HSCs decreased the level of extracellular matrix-breaching 

enzyme MMP2 as observed by immuno-blotting and gelatin zymography. Thus, miR-199a-3p 

could restrict metastasis, invasion and neo-angiogenesis in HCC by targeting VEGFA, 

VEGFR1, VEGFR2, HGF and MMP2. Thus by curbing multiple proteins involve in 

metastasis and angiogenesis, miR-199a-3p exhibits high therapeutic potential for HCC 

patients and hence could be useful in the management of HCC. 

Biography: Dr. Soma Banerjee is working as an Associate Professor at Centre for Liver 

Research, School of Digestive and Liver Diseases, Institute of Post Graduate Medical 

Education and Research, since 2008. Her group currently interested in identification of liver 

tissue specific plasma biomarker for early detection of hepatocellular carcinoma and 

published a paper in International Journal of Cancer in Jan, 2015. Her group is also trying to 

identify a better therapeutic small molecule for HCC and studying the microRNA mediated 

regulation in the development of HCC after chronic hepatitis. Dr. Soma has been a member of 

several associations e.g. American Association of Cancer Research, Indian Association of 

Cancer research, Society of Biological Chemistry and Indian Society of Gastroenterology. 

She has received NHGRI, NIH Intramural Research Award and ICMR International Young 

Scientist award.   
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DNA topoisomerase 1 in life and death: new therapeuric /opportunities are on the 

horizon 

Benu Brata Das* 

Laboratory of Molecular Biology, Department of Physical Chemistry, Indian Association for 

the Cultivation of Science, Kolkata. 

*Corresponding author:  pcbbd@iacs.res.in 

 

Abstract: DNA-repair systems provide a critical defense mechanism against exogenous 

DNA-damaging agents, such as the human carcinogen, and endogenous sources such as ROS 

(reactive oxygen species) generated from normal cellular metabolism. To avoid the 

deleterious consequences of damage accumulation, cells have developed DNA damage 

response (DDR) pathways. In recent years it has become apparent that the cellular DDR is a 

rich signaling network. In addition to DNA repair per se, this network activates cell cycle 

checkpoints and modulates numerous cellular processes while the damage is being repaired. 

DNA damage induces post-translational modifications (PTMs i.e. phosphorylation, 

acetylation, methylation, PARylation, ubiquitylation and SUMOylation) of histones and non-

histone proteins to coordinate chromatin organization and genome maintenance. DNA 

damaging anti-cancer agents constitutes the backbone of treatment for most solid and 

hematological tumors; such as PARP inhibitors generate considerable interest as single agent 

for tumors defective in homologous recombination (HR) such as BRCA1 or BRCA2 mutation 

or in combination with DNA alkylating agents (temozolomide), DNA cross-linker (cisplatin) 

or Top1 inhibitors (CPT, irinotecan and topotecan). DNA single strand breaks (SSB) if 

unrepaired are the sources for DSBs such as when replication forks collide with Top1 trapped 

on DNA. A single unrepaired DSB can kill a cell, which can account for the killing of 

dividing malignant cells by Top1 poisons. DNA Topoisomerase I (Top1) regulate DNA 

supercoiling and is essential for all DNA transactions including replication, transcription and 

recombination. Top1 is the target of anticancer drug [camptotecin (CPT)] and its clinical 

derivatives (irinotecan and topotecan), as it forms Top1 cleavage complexes (Top1cc) that are 

trapped by the drugs leading to stable enzyme-DNA covalent complexes. The normally 

transient Top1-induced DNA single-strand breaks evolve into double-strand breaks, which are 

detrimental to the cell and ultimately lead to cell death. Hence, the repair of Top1cc is an 

important part of DNA metabolism and cancer resistance. Tyrosyl-DNA phosphodiesterase 1 

(TDP1), a key repair enzyme for trapped Top1cc, hydrolyzes the phosphodiester bond 

between the DNA 3'-end and the Top1-tyrosyl moiety. The implication of Poly(ADP-

ribose)polymerase-1(PARP1) in the repair of Top1cc stems from several studies showing that 

PARP1 knockout cells are hypersensitive to camptothecin; and that PARP inhibitors enhance 

the activity of camptothecin and its clinical derivatives (topotecan and irinotecan) by 

inhibiting the repair of Top1-induced DNA lesions. PARP1 catalyzes the nicotinamide 

adenine dinucleotide (NAD+)-dependent addition of ADP-ribose polymers (PAR) onto itself 

and chromatin proteins including Top1, XRCC1, ligase III and histones. However, the 

molecular mechanisms by which PARP1 acts in the repair of Top1-induced DNA damage 

have not been fully elucidated. By generatingTDP1 and PARP1 double-knockout lymphoblast 

chicken DT40 cells, we demonstrate that TDP1 is epistatic to PARP1 for the repair of Top1cc. 
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PARP1 appears to act as a molecular determinant between TDP1 and the endonuclease 

pathway for the repair of Top1cc. We also show that the N-terminal domain of TDP1 directly 

binds the C-terminal domain of PARP1, and that TDP1 is PARylated by PARP1. PARylation 

stabilizes TDP1 and enhances its recruitment to DNA damage sites without interfering with 

TDP1 catalytic activity. TDP1-PARP1 complexes, in turn recruit XRCC1 in camptothecin-

treated cells. This work identifies PARP1 as a key component of the TDP1 repair pathway for 

Top1cc repair and provides the molecular mechanism explaining the synergism between 

PARP and Top1 inhibitors, which is highly relevant for the ongoing clinical trials. 

Biography: Molecular Biologist with over 14 years of experience in topoisomerase 

enzymology, DNA damage repair pathways, drug discovery. So far in the research career, 

have published 30articles in peer-reviewed journals and made presentations at national and 

international scientific meetings. Dr Das is currently an Assistant Professor and Welcome 

Trust/ India Alliance Fellow at Indian Association for the Cultivation of Science, Kolkata. He 

was a full time Federal Employee (FTE) at the National Institutes of Health, USA. He was a 

post-doctoral Fellow at NIH/NCI, USA. Dr. Das did his Ph.D from Indian Institute of 

Chemical Biology, Kolkata, India. For outstanding research contributions Dr. Das received 

several national and international awards including Welcome Trust India alliance grant for 

biomedical research, Ramalingaswami and Ramanujan Fellowship, outstanding postdoctoral 

fellow award at the NIH Dr Das was selected among top five outstanding fellows at National 

Cancer Institute, USA- 2012. Dr. Das is research supervisor of five PhD students and one 

postdoctoral fellow at IACS. Dr. Das Laboratory is focused to unravel the interplay between 

the molecular components of DNA repair pathways against anticancer drugs, validate new 

potential target for drug discovery and development. 
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An intriguing link between cholesterol and cancer 
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*Corresponding author: chandicmandal@gmail.com 

 

Background: Cancers are the most complex diseases, and also the second most leading cause 

of morbidity and mortality of patients worldwide. Specific types of cancer may have distinct 

types of genetic alteration, genetic instability, genetic mutations, metabolic features, and 

epigenetic signaling which could be responsible for cancer incidence, cancer progression, 

development, and metastasis. Moreover, the molecular pathophysiology of a sub-population 

of tumor cells markedly differs from other sub-populations within the same tumor and tumor 

types. Epidemiological studies documented a positive association between many 

environmental factors/biological parameters and cancer risk. Extrinsic factors might provoke 

the intrinsic risk factors which might promote tumorigenesis. It is the thought that these 

factors might either directly influence the tumor cells or favor the tissue microenvironment of 

tumor cells by promoting oncogenic signaling or favoring epigenetic switching. In this 
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context, this study was designed to find out the potential risk factor(s) linked with cancer 

mortality and its prevention strategy. Chi-square and univariate analyses were used to find the 

relation between cholesterol and cancer. Western blotting, quantitative RT-PCR, MTT and 

scratch assays were performed to measure cell proliferation, migration, and different signaling 

molecules. Breast cancer cells were administered to mammary fat pad and left cardiac 

ventricles of nude mice, followed by cholesterol lowering-drug simvastatin and PBS treatment 

for experimental and control groups of animals to perform tumor growth and metastasis 

experiment, respectively. Geographical location of top most 50 countries having highest 

cancer mortality rate (CMR) is similar to those countries which have highest serum average 

total cholesterol (ATC).Similarly, the least 50 countries having the lowest CMR are located in 

the same geographical region, similar to the least 50 countries having the lowest ATC. Chi-

square test reveals a link between cancer mortality and blood cholesterol level. Moreover, 

Kendall‟s univariate analysis of worldwide data finds an existence of a positive correlation 

with statistical significance between overall CMR and serum ATC of a country. Further 

analyses showed the similar relationship between ATC and different anatomical site-specific 

CMRs in lung, bladder, ovarian, breast and pancreatic cancers. Cell culture based MTT 

experiments documented that the treatment of breast cancer cells (MCF-7) with high 

cholesterol showed enhancement of cancer cell proliferation. We had documented that a 

cholesterol-lowering statin (simvastatin) drug significantly blocked cancer cell growth and 

metastasis of breast cancer cells in cell culture and in animal model. As a mechanism we had 

identified that this drug blocked PI3K/AKT/NFкB signaling to prevent cancer cell 

proliferation, and inhibited cancer stem cell marker CD44 to mitigate cancer cell migration 

and invasion. Our data, for first time, documents that a positive correlation exists among ATC 

and CMR for overall, as well as, many specific cancers such as lung, bladder, ovarian, breast, 

etc. We also, for first time, reported that simvastatin treatment prevents breast cancer growth 

and metastasis presumably by blocking PI3K/AKT/NFкB and p53-CD44 axis.  

Biography: Assistant Professor (2013-Present), Department of Biochemistry, School of Life 

Sciences, Central University of Rajasthan, India; Postdoctoral training (2006-2012) in cancer 

and bone biology at the University of Texas Health Science Center at San Antonio, Texas, 

USA; PhD (2000-2006) from Indian Institute of Technology at Kharagpur, India; MSc (1998) 

from Calcutta University, India.  Dr. Mandal’s  success is not only reflected in the 

publications of his research work, but he has won the prestigious Young Investigator Award 

from American Society for Bone and Mineral Research (ASBMR), multiple travel awards for 

oral presentations/invited talk at various international conferences in the USA, Canada, and 

Greece. Dr. Mandal is a recipient of Cancer Prevention Research Institute of Texas (CPRIT) 

fellowship. His research work has also been highlighted multiple times in Newspaper and 

reported in Television channels. He is a member of several professional societies such as 

IACR, BRSI, and Indian Science Congress. He has published 31 articles in reputed referred 

journals. He is also an editorial board member of several scientific journals including 

Frontier in Endocrinology, Journal of Cancer Science and Therapy, 

Journal of Cancer Research and Treatment, American Journal of Cancer Prevention, 

Carcinogenesis and mutagenesis, Future Science OA. 
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Increasing nitrogen use and photosynthetic efficiency of plants by genetic manipulation 

of siroheme biosynthesis 

Ampurna Garai, Naveen C. Joshi & Baishnab C. Tripathy* 

FNA, FNaSc, FNAAS, JC Bose National Fellow 

Dean, School of Life Sciences, Jawaharlal Nehru University, New Delhi. 

*Corresponding author: bctripathy@mail.jnu.ac.in 

 

Abstract: In the present study the genetic manipulation of tetrapyrrole biosynthesis pathway 

that governs carbon, nitrogen and sulphur assimilation has given an insight to the co-

regulation of these three different but inter-dependent biological processes. In the present 

study metabolism of chlorophyll, nitrogen and sulphur is genetically manipulated by over-

expression of a chloroplastic enzyme uroporphyronogen III methyl transferase (AtUPM1) and 

sirohydrochlorinferrochelatase (AtSIRB) required for biosynthesis of siroheme, the cofactor 

required nitrogen and sulphur assimilation. It is demonstrated that N and S assimilation, 

protein contents and photosynthetic rates increased due to enhanced AtUPM1 or AtSIRB 

expression. In the first approach, the plastidic uroporphyrinogen III methyl transferase coded 

by a nuclear AtUpm1 was used to raise transgenic sense and antisense plants to modulate 

siroheme biosynthesis. Overexpression of AtUpm1 resulted in higher NiR gene and protein 

expression and enzymatic activities in sense plants than that of WT.  It co-modulated nitrate 

reductase (NR) gene and protein expression, and increased NR activity. Enhanced NiR and 

NR activities in overexpressors increased their protein content.  Higher protein and 

chlorophyll in sense plants contributed to increased photosynthetic electron transport, carbon 

assimilation and plant biomass. AtUpm1overexpression in sense plants protects them from 

nitrogen deficiency. In contrast antisense plants had lower NiR, NR activities, protein content, 

carbon assimilation and biomass than the WT and were prone to N starvation. Results 

demonstrate the co-regulation of two different but inter-dependent biological processes of C 

and N assimilation by AtUpm1. Similarly, AtSirBx plants were bigger in size and greener in 

color as compared to that of WT. The fresh weight and dry weight of AtSirBx were more than 

that of WT. This could be due to increased nitrogen, sulphur and carbon assimilation in 

overexpressors. The Chl and carotenoids contents of AtSirBx plants were higher than that of 

WT. Similar to Chl, the total protein and N contents of mature (3-week-old) AtSirBx plants 

were higher than that of WT. This was due to increased NR and NiR activities of AtSirBx 

plants. The increased activity of NR was due to increased gene expression of Nia2, that 

encodes nitrate reductase structural gene, involved in nitrate assimilation. The augmented NiR 

activity was due to increased NiR gene (Nii) and protein expression in SirBx lines. Therefore, 

increased activity of NiR was due to increased availability of apoprotein and the prosthetic 

group siroheme. Sulphate is taken up from soil, reduced to S in chloroplasts by sulphite 

reductase and then assimilated to cysteine. The limited synthesis of S results in decreased 

cysteine and methionine contents, reduced Chl, total protein and nitrogen imbalance. Overall, 

these changes lead to a reduced rate of metabolism and growth. Higher activities of NiR and 

NR resulted in increased protein content of plants and protected plants from N or S 

deficiency. 

mailto:bctripathy@mail.jnu.ac.in
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Biography: Dr. B C Tripathy, Professor and Dean, School of Life Sciences, Jawaharlal 

Nehru University, New Delhi. Professor Tripathi, who has obtained his doctoral degree from 

JNU, is an eminent scientist and a great teacher. He is a Fellow of many national academies 

like National Academy of Sciences, Allahabad, Indian National Science Academy, New Delhi, 

National Academy of Agricultural Sciences, New Delhi, J. C. Bose National Fellow and also 

was Co-Principal Scientist PESTO NASA Space Biology Program NASA NASA/NRC Senior 

Fellow, Kennedy Space Center, Fl 32899 April,  1993. He is recipient of many fellowships 

and awards; Humboldt Foundation Fellowship, Germany, 1991, Rockefeller Foundation 

Biotechnology Award, 1990, Samant Chandra Shekhar Award in Science, 2001, Gold medal 

for outstanding contribution to science by Srivastava foundation, Lucknow, 2012  to name 

some. He is also editorial board member of many journals. He has extensively worked in the 

field of primary processes of photosynthesis, photodynamic herbicides, generation of 

transgenic crop plants resistant to herbicides, molecular biology of chlorophyll biosynthesis, 

chloroplast biogenesis, signal transduction from root to shoot, protein transport into 

chloroplast and stress responses of plants to abiotic stress and generation of transgenic plants 

resistant to abiotic stress. He has worked in the space biology program in Kennedy Space 

Center, NASA and worked on plant development and photosynthesis in zero (micro) gravity 

conditions.  He possesses over 80 publications in high impact journals and edited 2 books on 

Photosynthesis published by Springer to his credit. 
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Genomics of secondary plant product biosynthesis: complex pathway elucidation and 
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Abstract: Plants have developed very efficient approaches to magnetize pollinators or seed-

dispersing animals, shielding themselves against UV-light and for their defense against 

herbivores, micro-organisms and other plants. In natural growth conditions, one of the major 

strategies adopted by plants for these purpose are based on the production of secondary 

metabolites. Some of these secondary plant products are known to be beneficial for human 

health. Biosynthesis and accumulation of these secondary plant products is species- as well as 

chemotype-specific and under tight spatial and temporal regulation of gene expression. 

Accumulation of these products in plants fluctuates depending upon cellular, climatic and 

developmental conditions that limit their proper industrial utilization and drug development. 

There is an urgent need to scale up biosynthesis of these secondary plant products in 

homologous system or develops strategies for the synthesis of these molecules in heterologous 

systems through pathway engineering. However, very limited success has been achieved in 

this direction due to complex nature of pathways related to secondary plant products with 

limited information about enzymatic steps and limited knowledge about their regulation. Our 

group has been working on plants synthesizing various bio-medically important 

phytoceuticals. These plants include Papaver somniferum, Withania somniferum and those 

synthesizing flavonoids. In P. somniferum, a large number of germplasm lines through 
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breeding have been generated and mutants with modulated synthesis of specific alkaloids 

have been identified. In similar context, different chemotypes of Withania synthesizing 

specific with anolides have also been identified in New Millennium Indian Technology 

Leadership Initiative (NMITLI) supported project at CSIR level. To generate knowledge 

about pathways and regulatory factors leading to biosynthesis of specific alkaloid as well as to 

decipher changes at molecular level in different chemotypes of Withania, our group has 

established transcriptomes of different chemotypes. Detailed analysis of established 

transcriptomes has been helpful in deciphering biosynthetic pathways of these important 

molecules. As far as pathway engineering of important molecules is concern, due to diversity 

of secondary transformations and complexity of regulation, single gene strategies have not 

been much successful in enhancing the biosynthesis in target plants. We used flavonol-

specific transcription factors, carried out gene pyramiding as well as used artificial miRNAs 

to engineer flavonoid biosynthesis in plants. Global-gene expression and metabolome analysis 

of tobacco and tomato transgenic lines revealed that use of specific transcription factors can 

lead to flux availability for phenylpropanoid pathway in general and flavonol biosynthesis in 

particular. The tobacco transgenic lines developed resistance against the insect pests, S. litura 

and H. armigera due to enhanced accumulation of rutin. Suppression of flavonol biosynthesis 

by artificial miRNA reversed insect resistance of the AtMYB12-expressing tobacco plants. Our 

study suggests that enhanced biosynthesis of flavonols can be strategically used for 

developing safer insect pest resistant transgenic plants. Transgenic tobacco lines co-

expressing MYB transcription factor and isoflavone synthase gene accumulated substantial 

amount of iso-flavonoid being at the highest levels that could be engineered in non-

leguminous plants. In addition, flavonoid rich tobacco and tomato showed value addition in 

relation to improvement in bone health in animals. Our results establish an efficient strategy 

for successful pathway engineering of flavonoids which can be used for improving medicinal 

value as well as insect resistance in plants. 

Biography: Dr. Prabodh Kumar Trivedi, Principal Scientist, CSIR-National Botanical 

Research Institute, Lucknow is known for his significant contribution in the area of Plant 

Genomics with major emphasis on pathway engineering of secondary plant products, 

environmental biotechnology and fruit ripening. Dr. Trivedi completed his M.Sc. in 

Biochemistry from Lucknow University in 1989 followed by Ph.D. from Avadh University, 

Faizabad in 1994. He joined CSIR-NBRI as Scientist in 1994. Dr. Trivedi carried out Post 

Doctoral research from University of Maryland, USA for two years (2000-2002). In his recent 

work, he has demonstrated that pathway engineering of plants for enhanced flavonoid 

biosynthesis can lead to insect resistance in plants as well as improved bone health in 

animals. To establish biosynthetic pathways for medicinally important molecules, he 

established transcriptome of different chemotypes of Withania, poppy as well as neem and 

identified putative genes involved in biosynthesis of specific molecules. In the area of 

environmental biotechnology, through genome-wide expression analysis, he demonstrated 

involvement of various genes, miRNAs and processes in detoxification of heavy metals in rice. 

Dr. Trivedi has published more than 110 research publications in International journals and 

filed two patents. He has supervised nine Ph.D. students and a number of students are 
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pursuing Ph.D. under his supervision. Dr. Trivedi is Fellow of National Academy of Sciences, 

India (FNASc) and National Academy of Agricultural Sciences (FNAAS). 
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Histone acetylation dynamics regulate development of cotton fiber 

Sunil Kumar Singh, Babita, Archana Bhardwaj, Verandra Kumar and Samir V. Sawant* 

CSIR-National Botanical Research Institute, Rana Pratap Marg, Lucknow. 

*Corresponding author: samirsawant@nbri.res.in 

 

Abstract: Cotton fibers are the specialized cells originating from outer epidermis of 

developing cotton ovules. The unique structure and developmental pattern of cotton fiber 

makes it a suitable model for studying various cellular processes especially cell 

differentiation, elongation, and cell wall biogenesis. The cell differentiation and development 

largely depends upon the signals generated by dynamic control of different gene and 

regulatory networks acting within the cell. Epigenetic modifications play key role in 

regulating these gene networks and largely contribute to the transitional alterations in 

expression pattern of genes. The genetic regulators of fiber development in cotton has been 

extensively studied, however limited knowledge is available about its epigenetic regulation. 

Histone modifications are the series of post-translational modifications on N-terminal tails of 

histone subunits. Histone acetyltransferases (HATs) and histone deacetylases (HDACs) are 

responsible for the dynamic regulation of histone acetylation mark. Cell permeable small 

molecule inhibitors and activators have become an important tool in elucidation of functional 

role of various hormonal pathways, genetic factors, and epigenetic modifiers. In the present 

study, we explored the role of histone acetylation in fiber development by inhibiting histone 

acetyltransferases (HATs) and histone deacetylases (HDACs). Here, we used Anacardic acid 

(AA, inhibitor of p300/PCAF class of HATs) and Trichostatin A (TSA, inhibitor of almost all 

HDACs) in in-vitro cotton ovule culture. We studied the effects of these inhibitors on fiber 

development on cultured cotton ovules at phenotypic, biochemical and transcriptome level. 

Treatment of the Anacardic acid (AA) and TrichostatinA (TSA) in cotton ovule culture 

indicates that AA promotes fiber development while TSA inhibits the fiber development. 

Maintenance of ROS homeostasis in cotton fiber cells have been linked with their 

development on ovules. Ascorbate peroxidase (APX) activity was increased in AA treated 

ovules in comparison to the control at both the stages (0 DPA and 6 DPA), similarly, there 

was higher H2O2 content at 6 DPA (elongation stage) in AA treated ovules. These alterations 

may contribute to the promotion of fiber development by Anacardic acid treatment on 

cultured cotton ovules. We further identified genome wide targets of these modifiers by 

transcriptome sequencing at 0 DPA and 6 DPA stage. Treatment of AA and TSA induces 

transcriptomic alterations affecting various genes involved in auxin biosynthesis and response 

pathway. Analysis of differentially expressed genes indicates that AA treatment induces the 

up-regulation of auxin biosynthesis and responsive genes, which may contribute to the 

promotion of fiber development on cultured ovules. We also performed Chromatin immuno-

precipitation (ChIP) assay and sequenced the ChIP DNA to study genome-wide histone 

acetylation (H3K9Ac) landscape and their alterations in AA and TSA treated ovules at 6 DPA 

stage. The H3K9Ac marks were majorly enriched (87%) in the genic region. Histone H3K9Ac 
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mark was found to be significantly enriched around transcription start site (TSS) of the genes 

transcriptionally active during the fiber elongation stage. We identified significant number of 

genes important for fiber development in cotton with altered level of H3K9 acetylation and 

corresponding change in gene expression due to the Anacardic acid and TSA treatment. The 

ChIP-seq analysis of H3K9Ac mark indicates that AA induced hypo-acetylation while TSA 

resulted in hyper-acetylation of chromatin. These results suggest that dynamics of histone 

acetylation plays an important role in fiber cell development by regulating key genes and 

hormonal pathways involved in cotton fiber development. We used Anacardic acid for the 

direct application on cotton plants in field condition by spraying it on developing cotton 

flowers which resulted in the improvement of fiber yield and quality in most of the cotton 

genotypes. Thus, application of Anacardic acid and modulation of histone acetylation may 

serve as potential approaches for enhancement of fiber yield and quality in cotton.  

Biography: Dr. Samir Sawant completed his Masters in Biotechnology from Goa University 

with Gold Medal and PhD from CSIR-NBRI, Lucknow. He developed first artificial synthetic 

promoter for plant gene expression and for his PhD work he received INSA Young Scientist 

Award in 2006. He has also received Innovative Young Biotechnology Award (IYBA) and Sr. 

IYBA from DBT in 2006 and 2010 respectively for developing novel male sterility and fertility 

restoration system. He is also recipient of Anil Kumar Bose Memorial Medal from INSA in 

2010. His work was also part of CSIR Technology Award that CSIR-NBRI received in 2005. 

He is a Fellow of National Academy of Sciences, Allahabad. Dr. Sawant works in the area of 

plant transcriptional and epigenetic regulation for which he is using Arabidopsis and Cotton 

as models. Presently his lab is working on understanding transcriptional and epigenetic 

regulation of cotton fibre development. His lab has also contributed in Cotton Genomics and 

identified several SSR and SNP markers which leads into development of 50K SNP chip which 

his lab is utilizing for tagging agronomically important traits in cotton. His lab identified 

potential transcription factors that governs drought tolerance by modulating root biomass in 

cotton.  

 

K-17 

Genomic landscape of phytohormone signaling and defense pathways in bread wheat 

(Triticum aestivum L.) and their regulation during stress adaptation 

Avinash Sethi, Ranabir Sahu, Maitree Pradhan, Murali Shraff and Shree P. Pandey
*
 

Department of Biological Sciences, Indian Institute of Science Education and Research- 

Kolkata, Mohanpur Campus, Mohanpur, West Bengal.
 

*Corresponding author: sppandey@iiserkol.ac.in 

 

Abstract: Wheat, a critical “staff of life” for billions of people across the world, faces a 

plethora of abiotic and biotic insults in changing climate. Phytohormone-signaling pathways 

are essential for regulation of plant‟s development, growth, reproduction and defense. 

Changes in accumulation patterns of these signaling molecules lead to massive 

reprogramming of adaptive responses of plants. Most of this information is derived from 

studies in molecular model plants, such as Arabidopsis. But little remains known about these 

important signaling masters in bread wheat. We have developed an integrative genomics 
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approach to decipher, annotate and characterize genomic and transcriptomic landscape of 

defense-associated signaling and secondary metabolism genes in bread wheat. We have 

identified 267 genes from 9 pathways and developed a meta-genomics approach to explore 

their regulation in various plant parts at different growth stages of wheat. One of the most 

crucial biotic challenges, emerging as an epidemic for wheat production in warm-humid 

climate of south-east Asia is the spot blotch disease, caused by Bipolaris sorokiniana. We 

have further performed the molecular characterization of spot blotch-wheat interaction from 

the perspective of defense signaling. Integrating time-course studies in RIL populations, gene 

expression studies, analytical chemistry based evaluation of signaling and defense molecules, 

and field trials over multiple locations and years, we have deciphered how the expression of 

JA, SA, EDS1 and ethylene signaling pathways are regulated. Our results demonstrate a 

central role of SA and phenylpropanoid pathways for inducing defense against spot blotch in 

wheat. This is a unique example of lab-to-land translational plant science. We have further 

explored the role of small RNAs such as miRNAs and siRNAs in plant defenses. 

Biography: After completion of his PhD from the Max Planck Institute for Chemical Ecology, 

Germany and postdoctoral studies from Max Planck Institute for Plant Breeding Research 

(Cologne, Germany) and MIT (Massachusetts Institute of Technology, Cambridge, USA), 

Shree Pandey, as Assistant Professor and the Head of Max Planck India Partner Group, leads 

a plant stress genomics laboratory at IISER-Kolkata. His group focuses on developing 

innovative and novel approaches towards disease and pest management in plants. 

Understanding how defense signaling network is modulated and what roles do regulatory 

small RNAs play in defense response is the primary goal of his laboratory. He has published 

more than 25 papers in high impact journals and has been serving as an editorial board 

member of the reputed BMC Genomics. 

 

K-18  

Micro RNA analysis as biomarker in HIV/AIDS progression 

Sajid Husain* & Akhil C. Banerjee
 

Professor, Department of Microbiology, Guru Nanak Dev University, Amritsar. 

*Corresponding author: syedsajidhusain@gmail.com 

 

Abstract: MicroRNAs (miRNA) are non coding RNA molecule, are recognized as potent 

regulator of the expression and function of several eukaryotic genes. The human genome 

encodes more than 1000 miRNA (miR base v.16)  are known to influence diverse cellular 

pathways that have been associated with many viral diseases, bacterial diseases, cancer, 

neurological diseases, cancer and are considered to be of vital importance for the innate 

antiviral and antibacterial  immune responses. These critical regulators of diverse disease 

outcome have potential to be used as biomarker or novel therapeutic target. Emerging 

evidence demonstrate miRNA‟s could be potent regulators of both HIV and Mtb infections. 

Furthermore, strain-specific differences in pathogens could play an important role in their 

pathogenicity. Given the fact that the predominant circulating strains of HIV-1 in the Indian 

sub-continent are subtype C, which genetically differ from the most studied subtype B strains 

that circulate in Europe and America, it is reasonable to propose that the global miRNA 
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profile of subjects in India, infected with HIV with and without Mtb co-infection will differ 

substantially from those reported to date. Globally, Mtb continues to be the most common 

opportunistic pathogen noted in HIV-infected individuals.  We therefore further propose that 

miRNA profiling of subjects infected with both these pathogens individually and in a dual 

infection scenario, will provide new insights to host-pathogen interactions. This work is 

designed to test this hypothesis by conducting a comparative analysis of miRNA signatures in 

subjects with varying rates of disease progression following HIV and Mtb infection, including 

subjects who tolerate these pathogens for prolonged periods of time. We are intending 

profiling of miRNA in different set of disease conditions including early detection, diagnosis, 

prognosis, and copy number along with viral load/CD4 count, elite controllers, ART 

respondent & ART resistant. 

Biography: Dr. Sajid Husain is currently designated as Professor, Department of 

Microbiology, Guru Nanak Dev University, Amritsar. He has done his Ph. D. in Virology. His 

works include Deletion of CCR5 gene which provides resistance in HIV/AIDS progression, 

reported from India in 1998(Gene 207), Chimeric gene (FLT3 L of human and mice) synthesis 

and study antigenicity against HIV envelop gene, PD-1 receptor on Cytotoxic CD8 positive T 

lymphocyte blockade (Nature 2009). He has worked as Research Associate at Institute of 

cytology & preventive oncology (ICMR) New Delhi and at Virology Lab. Advance Centre of 

Virology, IARI. New Delhi. Dr. Husain has been awarded with many renowned fellowships 

which include DBT National Fellowship (1994), INSA fellowship (1998), DBT Overseas 

Fellowship (1999), NIH fellowship (2000), INSA fellowship (2002), DBT Overseas (2007), 

INSA fellowship (2012) etc. 
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Impacts of endogenous retrotransposons on mammalian gene regulation 

David E. Symer
*
, Jingfeng Li, Manoj Kannan, Keiko Akagi 

The Ohio State University Comprehensive Cancer Center, Columbus, Ohio, USA. 

*Corresponding author: david.symer@osumc.edu  

 

Abstract: Transposable elements (TEs) make up a large fraction of the human and mouse 

genomes. However, among the molecular processes that contribute to natural variation 

between individuals, lineages or populations, the active mobilization of endogenous 

retrotransposons stands out both as relatively under-studied, and also as highly capable of 

exerting significant potential impacts. We and others have developed sensitive, high-

throughput sequencing methods and have identified newly mobilized, endogenous TE 

insertions, both in the germline and in somatic cells, in normal tissues and in certain human 

cancers. A widely-held assumption has been that most new TE insertions in the human or 

mouse genomes are likely to disrupt gene expression upon insertion within or near genes. 

However, TEs‟ impacts on gene expression and phenotypic variation have remained mostly 

uncharacterized, as well-studied examples have remained surprisingly scarce. We hypothesize 

that a limited subset of TE polymorphisms can disrupt gene structures and expression. We 

have developed and used new, targeted sequencing and hybridization techniques to identify 

novel genomic insertions and new transcript variants collected from normal tissues as well as 
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from tumor/ normal sample pairs of a range of human cancers including oral and liver cancers. 

We have identified and characterized newly established, repressive epigenetic marks at de 

novo L1 insertions in human and mouse cells and tissues, which in some cases may contribute 

to altered regulation of nearby genes. We have characterized strong impacts of TEs acting at 

long genomic distances (>10 kb) in terminating gene transcription, identified novel fusion 

transcripts initiated by various TEs, and also evaluated the impacts of germ line TEs in 

disrupting candidate cancer-causing driver genes. These studies have helped to clarify how 

endogenous mobile elements can disrupt gene regulation and thereby contribute to genomic, 

transcriptional and phenotypic variation in various contexts of mammalian health and disease.  

Biography: Dr. David Symer is a faculty member in the Human Cancer Genetics Program, 

Department of Molecular Virology, Immunology and Medical Genetics at the Ohio State 

University Comprehensive Cancer Center – James Cancer Hospital. Dr. Symer is also the 

Director of the Genomics Shared Resource at Ohio State. Dr. Symer has ongoing research 

interests in molecular biology and in cancer genetics and genomics. His recent interests are 

in studying biological impacts of retrotransposons and human papillomavirus, and diseases 

associated with aberrant RNA splicing. He graduated with an AB degree in mathematics from 

Dartmouth College, earned his M.D. and Ph.D. degrees at Johns Hopkins University School 

of Medicine, did his residency at Brigham and Women’s Hospital (Harvard Medical School), 

and completed his clinical and research fellowship training at Brigham and Women’s 

Hospital and Johns Hopkins Oncology Center. Dr. Symer was a principal investigator at the 

National Cancer Institute prior to moving to Ohio State in 2009. In November 2014, he was 

presented the High Performance Computing Innovation Excellence Award by International 

Data Corporation at the Supercomputing 2014 meeting in New Orleans, Louisiana. He has 

published numerous papers in high-impact journals including Nature, Science, Cell, Nature 

Immunology, The Journal of the National Cancer Institute, Genome Research and others. 
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O-01 

Identification and characterization of nitrate starvation induced novel microRNAs 

in wheat 

Subodh Kumar Sinha*, Manju Rani and P. K. Mandal 

ICAR-National Research Centre on Plant Biotechnology, Pusa Campus, New Delhi. 

*Corresponding author: subsinha@gmail.com 

 

MiRNAs have been identified as potent regulators in almost all biological and metabolic 

processes and play vital roles in plant resistance to biotic as well as abiotic stresses including 

nutrient stresses. The regulatory roles of miRNAs in response to nitrate and N-deficiency have 

been recently explored. However number of miRNA in general and nitrogen responsive in 

particular in case of wheat is very limited. In order to identify nitrate starvation induced 

microRNAs in wheat which could function as key molecular regulator in N metabolism under 

nitrate limited condition, we adopted deep RNA sequencing approach in nitrate starved 

seedlings. We identified few novel microRNAs from both root and shoot tissues of wheat 

seedling under chronic (15 days) nitrate starvation condition through high throughput small 

RNA sequencing using Illumina platform. We validated few randomly selected novel 

miRNAs which differentially expressed in optimal and starved condition as well as which 

specifically expressed in starved condition by quantitative polymerase chain reaction. The 

expression pattern of selected microRNAs was also studied under transient N starvation 

treatment ranging from 2 hrs. to 24 hrs. The transient treatment, interestingly, reveals their 

different expression pattern as compared to chronic starvation. We have further tested their 

regulatory role on few putative target genes. Our results indicate the involvement of these 

small RNAs in regulation of gene expression under N starvation condition which further 

prompt us to look into their involvement in adaptation of plants under N limitation. 

 

 O-02 

 ICRF-193, an anti-cancer topoisomerase II inhibitor, induces snapping of arched 

telophase spindle and ploidy increase in fission yeast 

Norihiko Nakazawa
1a

*, Rajesh Mehrotra
2a

, Orie Arakawa
1
, and Mitsuhiro Yanagida

1
 

1
G0 Cell Unit, Okinawa Institute of Science and Technology Graduate University, Onna-son, 

 Okinawa, Japan                                                                                                                                                                                                                                       
2
Department of Biological Sciences, BITS, Pilani, Rajasthan. 

*Corresponding author: nakazawa@oist.jp, 
a 
Equal contribution. 

 

ICRF-193 [meso-4.4′–(2, 3-butanediyl) bis (2, 6-piperazinedione)], is a complex-stabilizing 

inhibitor of DNA topoisomerase II (topo II) that is used as a potent anticancer drug. ICRF-193 

inhibits topo II catalytic activity in vitro and blocks nuclear division in vivo. The mechanism 

by which this drug blocks mitosis is important both for understanding topo II and for 

developing new pharmaceuticals. Here, we examined the effects of ICRF-193 treatment on 

chromatin behavior and spindle dynamics using detailed live mitotic cell analysis in the 

fission yeast, Schizosaccharomyces pombe. Time-lapse movie analysis demonstrated that 

ICRF-193 causes a unique phenotype with arched spindles that appear to have snapped in 

early telophase. We propose that nuclear chromatin treated with ICRF-193 and formation of 
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telophase-state spindle produce the unique spindle phenotype. ICRF-193 treatment increased 

DNA content, suggesting that the failure of sister chromatids to separate in anaphase, causes 

the spindle to snap in telophase, resulting in polyploidization. 

 

O-03 

Stabilization of an antimicrobial peptide by exploring their intrinsic biophysical 

properties 

Jay Kant Yadav* 

Department of Biotechnology, School of Life Sciences 

Central University of Rajasthan, Ajmer, Rajasthan. 

*Corresponding author: jky.bio@gmail.com, jaykantyadav@curaj.ac.in 

 

Antimicrobial peptides represent a unique class of peptides that possess broad spectrum 

antimicrobial activities against many pathogenic bacteria, fungi and viruses. However, their 

use as therapeutics is severely hampered by their week stability against proteolytic 

degradation in biological fluids. To overcome this problem, we explored their intrinsic 

aggregation propensity that enable them to form fibrillary amyloid like structures, which  

tends to be highly stable against proteolytic cleavage and retain their antimicrobial activity 

even in their aggregated state. In addition, they do not display any toxic effect towards the 

human cells. In the present study, we have examined the amyloidogenic propensities of Cn-

AMP2 in silico and then tested the predictions under in vitro conditions. Cn-AMP2 is an 

antimicrobial peptide derived from liquid endosperm of coconut (Cocos nucifera). It consists 

of 11 amino acid residues and predicted to have high propensity for β-sheet formation that 

disposes this peptide to be amyloidogenic.  The in silico study revealed that the peptide 

possesses high amyloidogenic propensity comparable to Aβ peptide (commonly present in 

Alzheimer‟s disease (AD) brain). Upon solubilization and agitation in aqueous buffer, Cn-

AMP2 forms visible aggregates that display bathochromic shift in the Congo red absorbance 

spectra, strong increase in thioflavin T fluorescence and fibrillar morphology under 

transmission electron microscopy. All these properties are typically of an amyloid fibril 

derived from various proteins/peptides including Aβ. This finding opens up the window of 

opportunity for developing novel and stable antimicrobials with various positive attributes, 

such as, minimum side effect in compared to conventional antibiotics. Furthermore, it would 

be helpful in combating emergence of antibiotic resistance. 
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Suf pathway in Plasmodium vivax: a prokaryotic type Fe-S cluster biogenesis 
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1
Department of Biological Sciences, Birla Institute of Technology & Science, Pilani, 

Rajasthan, India, 
2
Department of Medicine, S. P. Medical College and PBM Hospital, 

Bikaner, Rajasthan, India, 
3
Department of Medicine, Rajasthan University of Health Sciences, 

Jaipur, Rajasthan. 

*Corresponding author: shilpi@pilani.bits-pilani.ac.in 

 

The emergence of drug resistance in the malaria parasite and lack of an effective vaccine has 

substantiated a need to look for novel drug targets to treat malaria. In this regard, the non-

photosynthetic plastid like organelle, apicoplast and the metabolic pathways of prokaryotic 

origin harboured by it are being looked upon as putative drug targets. One of these pathways, 

the iron sulfur (Fe-S) cluster biogenesis pathway has been recently reported to be essential for 

apicoplast maintenance in blood stages of the parasite. These Fe-S clusters have long been 

recognized as essential and versatile cofactors of proteins involved in redox and non redox 

catalysis, electron transport and sensing of ambient conditions. In Plasmodium, two pathways 

have been reported to carry Fe-S cluster biogenesis: Isc pathway dedicated to the 

mitochondrion and the Suf Pathway functional in the apicoplast. These pathways involve the 

mobilization of sulfur from cysteine and iron from an unknown source followed by its 

assembly on the scaffold protein from where these clusters are transferred to the apoproteins. 

However, despite the fact that the Fe-S biogenesis pathway is crucial for the survival of 

Plasmodium, it is not yet detailed from the parasite. In the present study, we investigated the 

initial step of sulfur acquisition and its assembly on the scaffold protein in Plasmodium vivax. 

The functional domains were found conserved in the components studiedacross the genus as 

well as various other prokaryotes. As in Plasmodium, there is a possibility of localization of 

these proteins in multiple subcellular compartments, colocalization studies were carried, 

which indicated the targeting of these proteins to the apicoplast. Assays performed confirmed 

the mobilization of sulfur from cysteine to the scaffold protein for the formation of Fe-S 

clusters. The protein acting as the scaffold is still under investigation, we mined the database 

to look into the probable candidates. Based on conserved domain analysis, we identified a 

putative iron sulfur cluster assembly accessory protein which was further confirmed by 

biochemical assays as scaffold protein. Its association with other components of the pathway 

like SufBCD complex further indicate it to be responsible for the transfer of Fe-S clusters to 

the apoproteins for their activity.  
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O-05 

Nanoparticle mediated targeting of mitochondria induces apoptosis in cancer cells 

Abhik Mallick, Piyush More, Sudipta Basu*
 

Department of Chemistry, Indian Institute of Science Education and Research (IISER)-Pune.  

*Corresponding author: sudipta.basu@iiserpune.ac.in 

 

Detouring of conventional DNA damaging anti-cancer drugs into mitochondria to damage 

mitochondrial DNA is evolving as a promising strategy in chemotherapy. Inhibiting single 

target in mitochondria would eventually lead to emergence of drug resistance and also 

targeting mitochondria selectively in cancer cells, keeping them intact in healthy cells, remain 

a major challenge. We have engineered triphenylphosphine (TPP) coated spherical 

nanoparticles (NPs) comprised of -tocopheryl succinate (TOS, inhibitor of complex II in 

electron transport chain) and obatoclax (Obt, inhibitor of Bcl-2) and are having average 

diameter of 130 nm with positive surface charge. The TOS-TPP-Obt NPs endocytosed into 

acidic lysososmes via macropinocytosis followed by lysosomal escape and finally homed into 

mitochondria over a period of 24h. Subsequently, these TOS-TPP-Obt NPs triggered 

mitochondrial outer membrane permeabilization (MOMP) followed by release of cytochrome 

c and induced cellular apoptosis through cleaving caspase-3 and caspase-9 leading to 

remarkable efficacy in different cancer cells (HeLa and MDA-MB-231) compared to the 

combination of free drugs. The here presented results clearly stimulate the usage of even 

multiple drugs to perturb simultaneously diverse targets, selectively in mitochondria, as next 

generation cancer therapeutics.  
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Pancreatic Ductal Adenocarcinoma (PDAC), the most common primary malignant disease of 

the pancreas and the periampullary region, accounts for about 75% of all non-endocrine 

tumors arising in this region. The estimated number of pancreatic cancer throughout the world 

was 110,000 with an estimated global mortality rate of 98%. Approximately 170,000 new 

cases of pancreatic cancer (~2.1% of all cancers) occur worldwide every year and have very 

less survival rate. To identify the significantly mutated genes and somatic mutations in 412 

cancer related genes in PDAC & periampullary (pancreatic head origin) adenocarinoma and to 

identify altered biological pathways enriched in these cancers, tissue and blood samples were 

collected from hospitals of Northeast India. We performed customized targeted exon 

sequencing for 412 cancer related genes (NIMBLGNE panel) in 5 pancreatic ductal 

adenocarcinoma (PDAC's) and 3 periampullary (pancreatic head origin) carcinoma patients. 
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All the data processing was done using GATK tools. All variants were identified using 

Varscan2, & MuTect. Identified variants were annotated using ANNOVAR. Enriched 

pathways in PDAC and periampullary adenocarcinoma were identified using KEGG pathway 

database. In our patient population a total of 105 Somatic exonic Single Nucleotide Variants 

(SNV‟s), 9 somatic exonicIndels, 22 LOH mutations (both Indel and SNV‟s) were identified 

from 412 cancer related genes. KMT2C, ERBB2, INSRR, NOTCH1, NOTCH3, TERT, TNK2, 

VEGFA and WT1 genes have been found to be frequently mutated in these patient set. Among 

the candidate genes of PDAC somatic SNV‟s were found in TP53, SMAD4 in some patient 

whereas frequency of KRAS mutation was very low and found only in one patient. Five 

SNV‟s were found to be reported as pathogenic variants in Clinvar and 14 SNV‟s were 

reported in cosmic whereas 91 SNV‟s were novel. A total of 75 non-synonymous, 6 stopgain, 

and 24 synonymous SNV‟s were observed among 105 SNV‟s.  Eighty seven percent of 

transversion was observed from all SNVs, where fifty five percent mutations were C>T, G>T 

and 13 percent transition was observed. PI3-Aktsignalling, Proteoglycans in cancer, 

Transcription misregulation, Rap1 signalling, ErbB signalling, Neurotrophin signaling 

pathway were found to be most commonly enriched in our patient population. In addition to 

somatic exonic SNV‟s, several somatic indels were found, where p.57-59del of AR gene was 

most common along with other indels. A common germline indel of KAT6B, MAP3K1, 

KMT2C gene were observed in all the patients. Our data strongly suggest PI3-AKT 

Proteoglycans in cancer play a critical role in the disease. Similar mutational spectrum found 

in both PDAC & periampullary patients. This somatic mutational landscape gave an overview 

of the enrichment of cancer biological pathways for pancreatic ductal and periampullary 

carcinoma of India patient population. We also speculate the pancreatic ductal and 

periampullary adenocarcinoma (pancreatic head origin) progressed in mostly similar genetic 

alteration pattern and follows same cancer developmental pathways in Indian patient 

population.  
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Terminal heat stress induced transcriptional activation of a WRKY transcription factor 
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The changing climate leading to terminal heat stress in wheat has become an important issue 

which will have a significant influence on the metabolic processes, and thus on yield and 

grain quality. Various anthropogenic drivers including green house gas emissions throughout 

the climate system is the dominant cause of observed warming since the mid 20
th

 century with 

predictions for likely heat waves with a high frequency and longer duration. According to 

latest IPCC reports global temperature increases of ~4°C or more   above late 20
th

 century 

levels, combined with increasing food demand, would pose large risks to food security 

globally. Wheat the most important cereal from consumption and food application point of 

view has already been affected by this terminal heat stress during the vulnerable grain filling 
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period in many of the wheat growing regions of the world. To isolate and functionally 

characterize novel genes regulating adverse  stress effects on grain development and quality 

we have identified a WRKY transcription factor differentially modulated in various grain 

filling stages under terminal heat stress. Comprehensive transcript expression profiling in two 

Indian bread wheat ideotypes showed induction in the two diverse plant types in most of the 

generative as well as seedling stage.  A full coding region was cloned, structurally and 

phylogenetically analyzed. Single WRKY domain and C2H2 zinc finger domain classified it 

to the type IIb of established WRKY groupings in wheat and identified it as a WRKY10 

member. For further validation, TaWRKY10 protein expression was confirmed and purified 

vide heterologous expression in E. coli and Nicotiana benthamiana. To the best of our 

knowledge this is the first report of involvement of a WRKY10 transcription factor in early as 

well as terminal stage heat tolerance in any crop plant. TaWRKY10 can be used as a potential 

candidate for developing terminal heat stress tolerant wheat cultivars. 

 

O-08 
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Banana is an important staple fruit crop that significantly contributes towards the food 

security in many developing countries where vitamin A deficiency is a major problem. Most 

of the cultivated banana varieties are triploid in nature, hence sterile and provides natural 

barrier to cross pollination. Cultivated banana usually contains low amount of provitamin A 

carotenoids.  The biofortification of banana to develop rich source of provitamin A through 

intervention of genetic engineering could be a sustainable approach. An insight into the genes 

and enzymes involved in carotenoid biosynthesis is essential for strategically selecting gene(s) 

to be utilized in the metabolic engineering programme. We studied in-silico analysis of 

sixteen genes involved in the carotenoid biosynthesis, their transcriptional regulation and 

identified those important for enhancing provitamin A content in banana. Germplasm 

screening showed that Nendran and Rasthali contained the highest and lowest amounts 

respective of β-carotene in ripe fruit-pulp. The phytoene synthase1 of Nendran (Nen-psy1) is 

highly expressed in ripe fruit-pulp and showed strong correlation with carotenoids 

accumulation. The sequence analysis of four PSY proteins in contrasting cultivars revealed 

that only PSY1 of Nendran comprises all conserved functional motifs for enzymatic activity. 

All isoforms of psyen coded for functional enzymes in bacterial system and Nen-PSY1 retains 

the highest activity. Hence, the Nen-psy1 contributes a major role in controlling the substrate 

fluxes towards provitamin A biosynthesis. The over-expression of Nen-psy1 in Rasthali cell 

line showed >15-fold (3741 µg/100g) increase in β-carotene equivalents compared to the non-

transformed line. 
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Living human genomic body/bioreactors (LHGBRs) have microscopic anatomic/ structural 

designs. They are made up of microscopic multigenes that construct their genome. Complex 

components of food of LHGBRs by naturally acquired design engineering (NADE) and 

recombinatorially acquired design engineering (RADE) principles are consumed for their 

functional and regulatory activities. So humans/ LHGBRs are genetically modified organisms. 

Functional LHGBRs contain 100 trillion cells as fundamental units. Each cell of LHGBRs has 

nucleus with 46 chromosomes arrange in 23 pairs as depicted  in first generation physical map 

which is a continuous ordered set of DNA fragments- essentially a guide book of the human 

genome. The map of immerse help to scientists to discover more quickly the genes that cause 

diseases. Identification of these genes helped to develop drugs/medicines to cure/prevent 

hazardous diseases of humans. It also helps to develop birth control vaccines. In conception 

chromosomes of every donor - acceptor pairs is from male and female. Chromosomes are 

filled with tightly coiled DNA containing about one lakh units to function as genes which in 

turn compose human genome (HG). Genes being segments of DNA contain instructions to 

manufacture in vivo chemicals of human body building blocks like lipo-proteins in tissue and 

its complex compounds to provide anatomical structural design. This is for the LHGBR‟s role 

as individual genomic energy/soul. LHGBR can harness equivalent to vertical oscillations of a 

3.8 kg load to generate nearly 7.4 watts of electrical energy during fast walking. So LHGBR 

has a metabolic engineering (ME) device that has a markedly low cost of harvesting (COH) 

Electrical power. So, LHGBRs are rich source of energy. An average size person stores as 

much energy in lipoprotein as a1000kg battery that is needed in human genome function as 

LHGBR. This is a must in NADE and RADE operated genes and genes function and 

regulation in LHGBRs for its anatomical scale up dynamics. LHGBRs design variables and 

mass balance at steady state of average person at rest per day could be correlated and 

assessed. Considering involvement of ecological cycle functions in the domain of hyper 

cycles of universe in creating LHGBRs this mass balance is important for synchronous 

genes/genomes functions regulations and to avoid health hazards. This permits smooth 

progress of LHGBRs life facts from creation to cremation contributing products, coproducts, 

and pollutants within limitations of HG. 
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Obesity and the metabolic syndrome are global public health problems. Obesity is highly 

associated with multiple metabolic abnormalities including insulin resistance, glucose 

intolerance, dyslipidemia, and hypertension. It is essentially a disorder of excess lipid 

accumulation, primarily in the form of triacylglycerols (TAGs) in adipose tissue. In the setting 

of chronic energy excess, adipose tissue TAG storage capacity becomes overwhelmed, 

resulting in adipose tissue dysfunction, enhanced lipolysis and ectopic lipid accumulation, 

ultimately contributing to systemic metabolic disease. Hence, understanding the regulated 

storage and release of lipids from adipose and other tissues is of considerable biomedical 

importance for identifying effective therapies for obesity and the metabolic syndrome. 

Intracellular lipid metabolism is a highly regulated process that   plays   a critical role in 

normal metabolism and disease. In addition of playing a role in energy storage, intracellular 

lipids serves many other essential cellular functions ranging from membrane phospholipid 

synthesis to cellular signaling. Impaired lipid homeostasis interferes with these critical 

functions. Furthermore, accumulation of specific “toxic” lipid metabolites has been shown to 

directly and/or indirectly promote cellular dysfunction by interfering with insulin signaling 

and glucose transport, promoting endoplasmic reticulum (ER) stress and mitochondrial 

dysfunction, and activating inflammatory and apoptotic pathways. Hence, intracellular lipid 

homeostasis depends on a carefully regulated balance of lipid synthesis (lipogenesis) and 

breakdown (lipolysis). Interestingly, our understanding of these processes has recently been 

radically transformed by the identification of adipose triglyceride lipase (ATGL), the rate-

limiting enzyme in TAG hydrolysis. ATGL belongs to the patatin-like phospholipase domain 

containing protein (PNPLA) family, a novel family of lipid-metabolizing enzymes with 

homology to plant patatins. In humans, nine PNPLA members are identified (PNPLA1-

PNPLA9). The functions and physiological relevance of PNPLA2, PNPLA3, and to some 

extent PNPLA5, are clearly understood. Several members of this family have been shown to 

play critical role in human metabolism and disease, including ATGL (PNPLA2) and 

adiponutrin (PNPLA3). The identification of ATGL has led to the identification of numerous 

other important proteins and pathways that link intracellular lipid metabolism to numerous 

other biological processes ranging from cardiometabolic disease to cancer. Thus, although the 

processes that control intracellular lipid metabolism are clearly very important, a great deal 

remains unknown about their regulation and physiological relevance. It has been 

demonstrated that mice with transgenic over expression or targeted deletion of 

ATGL/PNPLA2 are remarkably able to maintain metabolic homeostasis despite massive 

changes in intra myocellular triacylglycerol content. This work was critical in proving that 

intra myocellular TAGs per se do not cause insulin resistance. Significant contributions have 

been made towards the understanding of adiponutrin/PNPLA3, the closest homologue to 
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ATGL/PNPLA2. Prior work has demonstrated that adiponutrin/PNPLA3 is a nutritionally-

regulated gene that is strongly associated with hepatic steatosis/injury in humans. However, 

the role and importance of other members are inadequately known. Furthermore, the 

regulation of these genes is also not properly understood. Given their importance in 

mammalian metabolism, the efforts are on to carefully investigate the role of PNPLA proteins, 

and, hopefully, use them as therapeutic targets to cure metabolic disorders. 
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Antirepressor proteins are present in a handful of bacteriophages. The protein interacts with 

the bacteriophage repressor protein and switches the developmental pathway to lytic mode. 

From the genome of Phi11 (Staphylococcus aureus phage) we found that ORF7 codes for the 

putative antirepressor protein. To gain insight into the structural and functional aspects of the 

putative antirepressor protein, we have cloned, overexpressed and purified the protein to 

homogeneity as a Histidine-tagged variant (His-Ant). Our study rules out any interaction of 

the antirepressor protein with the repressor protein. Instead, the His-Ant protein upon over-

expression inhibits the growth of the host cells (E. coli). Studies on the morphology of the 

host cells overexpressing His-Ant indicate filamentation of the host cells with multiple 

nucleoids. Sequencing of the cloned putative ant gene indicates that it carries no mutations. 

We have also discovered that His-Ant exerts its bacteriostatic effect by interacting with the 

host protein, SlyD. 
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MicroRNAs are small (~22 nucleotide long) regulators of gene expression which have been 

implicated and associated with several genes in the cancer pathway as well. Predicting 

potential function of microRNA (miRNA) from the vast amount of available biological data is 

a major problem for most microRNA biologists. However, when it comes to the question of 

associating microRNA with cancer, a large void exists because of the unique behavior of 

miRNA-mRNA binding and the economically elaborated experimental study is required to 

determine the function of the miRNA. Existing algorithms that unwind the functions of 

miRNA are guided by certain functional parameters and often do not adopt a holistic 

approach. Here, we present a machine-based learning algorithm – MicRooN, which predicts 

the association of miRNAs with cancer. The model was prepared with cancer specific 
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signatures/ features extracted from a dataset of miRNAs involved in cancer. An ensemble 

model (MicRooN) was constructed by combining three different models. The predictions 

obtained from MicRooN were sorted and documented in a database named MicRooNdb. The 

tool provides a minimalistic web-based user interface and offers two search modes – simple 

miRNA based search and an advanced miRNA-mRNA based search. The database is 

customized based on the number of seeds in the hybrid structure. Currently the database 

contains miRNA entries from Homo sapiens binding to the 3' untranslated regions of mRNA 

alone. 

 

O-13 

Evaluating enzymatic changes in arid legumes grown in Rajasthan affected by salinity 

stress 
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Legumes play an important nutritional role in the dietary fabric of Rajasthan. Factors such as 

drought and salinity are contributing towards lower yield in these crops in the state. Less 

rainfall, higher evotranspiration rates are some of the contributing factors of salinity in soils in 

this region. Salinity reduces plant growth, impacts phenology, and also brings about 

morphological, biochemical and molecular changes in plants. Production of Reactive oxygen 

species results in oxidative stress in plants. Studies are being conducted to understand the 

biochemical changes in legumes varieties of mothbean and uradbean when undergoing 

salinity stress due to NaCl ions and whether they can resist stress. Present investigation was 

undertaken to study the enzymatic changes in Peroxidase, Catalase and Superoxide dismutase 

in salinity affected legumes. Changesin malondialdehyde accumulation in cells was also 

reported in stress affected plants. 
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Nitrogen uptake efficiency is one of the important target component traits towards improving 

nitrogen use efficiency of the plants. Among different forms of nitrogen, nitrate (NO3
-
) is the 

most preferred form of nitrogen for cultivation of wheat. These nitrate (NO3
-
) molecules are 

actively transported into the root by nitrate transporters located on the root epidermis by 

activity of two types of N uptake systems i.e. high affinity nitrate transport system (HATS) 

and low affinity transport system (LATS) which function at low external N concentration 

(1μM-1mM) and high external N concentration (> 1mM) respectively. In order to understand 

the contribution of these transport systems as well as root system architecture in nitrate uptake 

under nitrate limited conditions, we studied nitrate uptake of wheat seedlings in different level 

of nitrate concentration ranging from low to high external concentration under hydroponic 

condition. We further studied the effect of carbon (Sucrose) and nitrogen source (Glutamine; 

the end product of nitrate and ammonia assimilation) on nitrate uptake. In order to understand 

further the contribution of different HATS and LATS in nitrate uptake in these conditions, the 

expression pattern of different nitrate transporters gene have been studied in root tissue of 

seedling. We observed nitrate starvation induces changes in root system architecture in dose 

dependent manner. Transient exposure (24 hrs) of both carbon and nitrogen sufficiency 

reduces nitrate concentration in both root and shoot tissues which indicates the cross talk 

between C and N metabolism and the effect of intermediates on regulation of nitrate uptake 

systems. However, their distinct influence on root system architecture suggests their role as 

signal molecule in root growth and development. This study will unravel the importance of 

different nitrate transporters in nitrate uptake efficiency under nitrogen limited condition, and 

a way forward towards deciphering molecular regulator(s) of nitrate uptake systems in wheat.  
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Regulation of monolignol biosynthesis genes in chickpea by Trichoderma after challenge 
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Lignins are complex racemic aromatic heteropolymers derived mainly from three 

hydroxycinnamyl alcohol monomers coumaryl (H), coniferyl (G) and sinapyl (S). It provides 

better support system to plant by strengthening the vascular system against any invading 

pathogens. A group of enzymes (PAL, C4H, F5H, 4CL, CAD, CCR, COMT, CCoAOMT, 

TAL) are involved for monolignol biosynthesis in plants, displaying a cross linked complex 

pathway.  The present study investigated the effect of ten Trichoderma isolates on monolignol 
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biosynthesis in chickpea after Fusarium oxysporum f. sp. ciceris challenge. Total RNA from 

the roots of chickpea was harvested on 0
th

, 7
th

 and 15
th

 days after pathogen inoculation and 

analyzed through semi-quantitative RT-PCR for transcript accumulation of the genes 

encoding the enzymes mentioned above. The main emphasis was given to determine the most 

active monolignol biosynthetic routes operative in presence of Trichoderma strains and in the 

pathogen challenged plants. The observations revealed that the monolignolsinapyl (S) was 

mostly synthesized in presence of the bio-agent Trichoderma in pathogen challenged plants. 

High expression of the phenylpropanoid pathway genes was triggered by the Trichoderma 

isolates T-42, MV-41, RO and DFL which was supported by histochemical staining of roots 

in such plants for lignifications. From the results, it can be concluded that, the bio-agent 

Trichoderma enhances the plant defense by positive regulation of genes involved in 

monolignol biosynthesis with the highest share of sinapyl (S) monolignol. 
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Genome wide analysis reveals that T or A nucleotides are preferred to other nucleotides 

in the interspacer region between TGAC and ACGT, TGAC and TGAC, TGAC and 
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Gene expression is majorly controlled by transcription. It is regulated through the interactions 

between the cis regulatory elements and transcription factors or DNA binding proteins. Cis 

regulatory elements are short 3-25 nucleotide sequences that provide the binding sites for 

transcription factors and found to be clustered in the upstream region of gene. W-box 

(TTGACY), being one of the important cis regulatory elements plays a pivotal role in 

regulation of WRKY gene, systemic acquired resistance related (SAR) genes, including iso-

chorismate synthase 1, non-expressor of PR genes 1 and pathogenesis related 1 gene (Fu and 

Dong 2013); or ABA signalling related genes such as ABI4, ABI5, and ABA responsive 

element binding factor 4 (Rushton et al., 2012) as  TTGACY was found to be present in the 

upstream region of these genes. W-box occurs in multiple copies in the promoter region. In 

addition to the conserved sequence (TTGACY), the flanking nucleotides are found to be 

responsible for specific binding of WRKY transcription factors. In the present study, we 

analyzed the frequency distribution of TGAC, TGAC N(0-30)TGAC, TGAC N(0-30)ACGT, 

ACGT N(0-30)TGAC, as ACGT motif is also known to be a functionally important cis-acting 

element which generally act synergistically with other motifs to regulate gene expression. 

CCGAC N(0-30)TGAC and TGAC N(0-30)CCGAC  across the promoter, genome as well as 

different chromosomes in Arabidopsis thaliana. High frequency found for sequences having 

Aor T in the spacer region and Skewed distribution of high frequency sequences was observed 

in Chromosome 1. We observed that in promoter of gene AT1G56420, two TGAC motifs 

with a spacing of around 20 bp abundant. When we analysed the promoter of this gene, it was 

observed that a long sequence of around 50 bp is repeated multiple times in the promoter 

sequence. In gene AT4G23190, a hexamer of TGAC was found with dimers or trimers of T 

between consecutive TGACs. The data obtained will be presented in the conference. 
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In nature, plants constantly face a challenge of attack from many insects, defense to which 

involves a complex transcriptional and post-transcriptional reprogramming of array of genes. 

Regulatory small RNAs have been implicated in regulating these defense reprogramming but 

all the essential components of herbivore induced small RNA (hisRNA) machinery has not yet 

been known. Our studies had established the functional role of RNA directed RNA 

Polymerase 1 (RdR1) and Dicer-like proteins 4 and 3 (DCL4 and 3) during defense from 

insect attack, while which of the Argonaute (AGO) proteins are involved in this process 

remain unknown. Hence we have investigated this problem in the native tobaco species, 

Nicotiana attenuata during its interaction with its specialist herbivore (Manduca sexta). Using 

an integrative biology approach, we have elucidated the composition of herbivore-elicited 

RNA-induced silencing complex (RISC). We have further applied next-generation deep 

sequencing (NGS) approaches to decipher the plant smRNome and its reprogramming during 

the attack from insects. Using a combination of genomics, functional genetics, analytical 

chemistry, and transcriptomics studies, we propose a novel herbivore-induced smRNA 

pathway in plants that modulates defense response at multiple levels, by modulating key 

transcription factors upstream of phytohormone signalling, regulating JA-signaling and key 

transcription factors and defenses such as phenylpropanoid pathways, and polyamine 

pathways, downstream of JA signaling. 
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Going the cyanobacterial way to increase C3 plant productivity 
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In order to improve CO2 fixation in C3 plant species, one plausible approach involves transfer 

of cyanobacterial bicarbonate transporters such as BicA and SbtA to inner chloroplast 

membrane. Design and synthesis of fusion constructs (Transit peptide and bicA/sbtA) is a 

prerequisite for targeting and integration of the same into the inner envelope of a model C3 

plant. An extensive in-silico analysis of Arabidopsis thaliana envelope proteins was done in 

order to select most suitable protein candidates that can be used as the source of transit 

peptide (TP) element for BicA and SbtA transporters. After an elaborative analysis we 

identified two candidate proteins for BicA named as TP6 and TP12 and two for SbtA named 
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as TP3 and TP4, based on various criteria such as the location of their N- and C- termini, 

membrane topology and protein function. In order to prepare fusion constructs few 

intermediate clonings were performed in which TP elements were cloned upstream of the 

bicA/sbtA gene. The fused segments were thereafter used as a single gene and subcloned into 

a modified plant expression vector containing GUS as a reporter gene i.e. pRI101-AN DNA. 

Recombinant pRI (TP+bicA/sbtA+gus) constructs were bombarded on Nicotiana tobacum 

leaves and the expression was studied by fluorometric GUS assay. Recombinant pRI 

constructs were also transformed into Agrobacterium tumefaciens GV3101 which was further 

used to generate the transgenic plants via co-culture of A. tumefaciens cells with plant 

leaves/callus and the expression was studied by histochemical GUS assay. The present study 

concludes that the selected transit peptide elements can be successfully used to transform the 

bicA/sbtA transporter gene into plant system. By fusing appropriate transit peptide and gus 

reporter gene, the transporters were successfully transformed into N. tobacum. The transient 

expression of the transporter genes was confirmed by performing GUS reporter gene assay. 
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Arsenic exposure is an important problem to human health in many parts of the World. 

Arsenic is a metalloid element and exists in organic and inorganic forms. Several studies have 

shown that populations chronically exposed to arsenic have significant oxidative stress that, in 

turn, induces DNA damage, as well as lipid peroxidation and decreased glutathione levels. 

The purpose of this study was to demonstrate the genotoxic effects of iAs and the reparative 

effects of Triticum aestivum against these damages in Swiss albino mice. The animals were 

divided into 6 groups. Group I animals served as control and were fed distilled water. Group 

II: Animals were treated with sodium arsenite (4mg/kg body weight/day) orally in distilled 

water. Group III animals were fed on T. aestivum extract only. Group IV: T. aestivum leaves 

extract (20ml/kg/body weight/day) for 10 consecutive days prior to sodium arsenite treatment 

and continued for 30 days along with NaAsO2 treatment. Group V animals were treated with 

T. aestivum extract post the exposure to Arsenite. Group VI animals were treated with T. 

aestivum extract both prior to, and post the exposure to sodium arsenite. The animals were 

autopsied at various time intervals. In the arsenic treated group there was a significant 

increase in chromosomal aberrations and presence of micronuclei. The histopathological 

observations in chromosomes of arsenic treated mice presented severe damage in form of 

breakage, ring formation, chromatid breaks, dicentrics, polyploidy etc whereas the treatment 

of wheatgrass shows recovery of the chromosomes from breakage and restoration. Thus the 

results indicate that the Triticum extract may be beneficial in reducing arsenic- induced 

toxicity. 
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Cis-regulatory elements (CREs) are DNA sequences found upstream of the genes. CREs 

typically regulates gene transcription by functioning as binding sites for transcription 

factors. ACGT cis-acting element is core sequence present in many plant promoters which 

have been shown to be involved in multiple responses including abiotic and biotic stresses. In 

an attempt to understand how these sequences allow optimal gene expression we performed in 

silico analysis. The analyses revealed that amino acid transmembrane transporter promoter 

from Arabidopsis thaliana has 16 copies of ACGT elements, which are separated by a spacer 

of 24 nucleotides. Internal duplication of 196 base pair region was also discovered in this 

promoter. Genome duplications are widespread throughout eukaryotic lineages, particularly in 

plants. In Arabidopsis 35-40% genome is duplicated. There are different ways in which 

duplicate genes can arise: tandem repeat through slippage during recombination, gene 

conversion, horizontal transfer and other transposition, hybridization, duplication of entire 

segments of chromosomes and temporary (auto- or allo-) tetraploidy, leading through the 

 processes of diploidization to an effective doubling of the whole genome. Present analysis 

indicated that the amino acid transmembrane transporter promoter has 13.7 % substitution of 

pyrimidine by purines and purine by purine. The data obtained will be presented in the 

conference. 
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UV radiation present in the sunlight is the most prominent physical carcinogen in our 

environment. Among the different types of UV radiation, UV-B radiation (280-320 nm) has 

gained much attention mainly due to its increasing incidence on the earth‟s surface which is 

known to cause imbalances in natural ecosystems. This study deals with the effects of UV-B 

radiation on protein turnover and changes in gene expression in a phyllospheric bacterium 

Enterobacter cloacae. This bacterium showed higher level of resistance to UV-B in 

comparison to other phyllospheric bacteria. However, reactive oxygen species (ROS) which 

has a major role in oxidative stress showed increasing level with increasing duration of UV-B 

exposure to the cells. Changes in physiological status of the cells under UV-B stress were 

found associated with alteration in protein profile. Analysis of protein profile by SDS-PAGE 

and 2-dimensional gel electrophoresis revealed major changes in number as well as 
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expression of proteins. 2-D gel electrophoresis showed loss of certain proteins and appearance 

of a few new proteins. Furthermore, analysis of gel spots indicated up/down-regulation of 

several proteins under the stress of UV-B radiation. UV-B responsive differentially expressed 

proteins were identified by MALDI-TOF MS analysis. To supplement the data of protein 

expression, gene expression of a few differentially expressed proteins following UV-B 

radiation stress was done by transcriptome analysis. Close correlation between the selected 

proteins and genes was noted in terms of expression. Tentative function of identified proteins 

appears to be in mitigation of abiotic stress. Identification of differentially expressed proteins 

in this study may prove useful in future studies especially for assessing their significance in 

the protection mechanism of bacteria under UV-B radiation stress. 
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The LysM Receptor-like Protein (LYPs) Gene Family, involved in the recognition of specific 

oligosaccharide elicitors (chitin and peptidoglycan), which trigger an innate immunity 

response in plants. These receptors are either LysM-containing receptor like kinases (LYKs) 

or LysM-containing receptor proteins (LYPs). In Poplar, six LYPs (AtLYP1–6) are likely to 

be expressed on the plasma membrane. In this study, we integrated the research progress on 

LysM Receptor-like Protein (LYPs) Genes and identified 6 members of this family in Populus 

trichocarpa. The gene ontology, phylogenetic relationship, motifs, cis-acting element, 

expression profiles, structures and protein–protein interaction network of LYPs family were 

analyzed. The neighbor-joining tree and cluster of gene structures indicated that the 6 

members were divided into two classes. The three motifs in the LYPs family were highly 

conserved among the LYPs family by Multiple EM for Motif Elicitation, providing further 

proof on their phylogenetic relationship. Additionally, prediction on cis acting elements 

indicated that these genes were likely to be involved in multiple responses triggered by 

various stimuli. It is roughly consistent with the data of microarray. The identification and 

bio-informatic analysis of LYPs family in Populus trichocarpa could provide reference data 

for further study on their biological functions, especially in innate immunity responses in 

plants. 
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Carotenoids are a group of lipid-soluble antioxidants synthesized through plastidial MEP 

pathway. Several fruits and vegetables enriched with provitamin A carotenoids play an 

important role to overcome vitamin A deficiency. Banana being an important staple fruit crop 

consumed worldwide was used in the present study for provitamin A enhancement through 

intervention of genetic engineering tool. Hence, it is important to understand the regulation of 

genes those are involved in the biosynthesis of provitamin A carotenoids in banana fruit. Total 

sixteen genes supposed to play important role in carotenoid biosynthesis were identified in the 

banana genome and their in-silico analysis was performed. HPLC based screening of ten 

cultivars showed that the highest and lowest amount of β-carotene accumulated in ripe fruit-

pulp of Nendran and Rasthali, respectively. Real-time PCR expression of sixteen genecs in 

contrasting cultivars was studied in fruit-pulp and -peel at two developmental (ripe and 

unripe) stages. Out of four paralogs of phytoene synthase (psy), we noted highest transcript 

expression of psy1 in ripe pulp of Nendran (Nen-psy1). Complementation assay in bacterial 

system revealed that the all four psy encoded for functional proteins while the Nen-PSY1 

showed highest activity. We concluded that Nen-psy1 plays a major role in controlling the 

substrate flux towards provitamin A biosynthesis in banana fruit-pulp.  
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A field experiment was conducted at Regional Research Station, CCS Haryana Agricultural 

University, Karnal to investigate the effect of different regimes of available soil moisture on 

sugarcane varieties during 2014-15. The experiment consists of three moisture regimes based 

on available soil moisture (ASM). 50 % (control), 40% (Mild stress) and 30% (severe stress) 

in main plot and four commercial sugarcane varieties i.e. CoS 767 (Mid late), CoH128 (Mid 

late), CoJ 64 (Early) and Co 0238 (Early) in sub plot was laid out in split plot design with 

three replications. The soil moisture stress was started after 45 days of planting (DAP). The 

observations recorded on biochemical attributes have suggested possible key characteristics of 

drought tolerance. Lipid peroxidation and reactive oxygen species content in leaves, increased 

with increase in severity of stress and sampling time. After stress revival, average values in 

30% and 40% ASM levels were reached near control values (345.83 nmol MDA g
-1

 D W) in 

all the varieties. However, maximum recovery was recorded in Variety Co 0238 and CoS 767 

followed by CoH 128 and lowest in CoJ 64. Drought stress caused a sharp rise in proline 

content (from 100.87 µg g
-1

 in 50% ASM to 393.83 µg g
-1

 DW in 30% ASM level), total 

soluble carbohydrates (from 12.77 mg g
-1

 to 22.41 mg g
-1

 D W), total soluble proteins (from 

mailto:n.navneet05@gmail.com
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9.59 mg g
-1

 to 13.79 mg g
-1

 D W), ascorbic acid (9.36 mg g
-1

 to 13.13 mg g
-1

 D. W), pH of 

cell sap of leaves. A gradual decrease was observed in proline, total soluble carbohydrates 

total soluble protein and pH of cell sap after stress revival (at 120 DAP). Relatively the 

concentrations of all biochemical markers were increased with progressive stress intensity. 

During stress period, two new bands of 13.46 and 15.6 kDa molecular weight appeared in 

CoS 767 and CoH 128 whereas in Co 0238, two bands of 31.36 and 35.6 kDa disappeared. 

Enhanced expression of 27.11 kDa proteins in present study, in all the varieties induced 

protein synthesis under stress phase; such altered and enhanced expression of proteins might 

be responsible for the survival and growth of plants under drought stress and affecting the 

functional capabilities of plants to perform in the stress environment. From this study it is 

concluded that biochemical traits had a significant varietal variation, indicating that these 

parameters could be used as novel screening criteria for selecting the tolerant and sensitive 

cultivars exposed to water limiting stress. 
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Plants are constantly attacked with wide range of potential pathogen and adopt several defense 

strategies against pathogen challenge. We have established the role of Taf4b (TATA binding 

protein associated factor) in Innate Immune response of Arabidopsis thaliana through 

promoter selectivity (Unpublished). The spatiotemporal recruitment of TAF4b in TFIID 

complex specifically determines the defense status of plants. The physical interaction based 

protein mapping is important in studying variety of biological processes including signal 

transduction, homeostasis control, stress responses, plant defense and organ formation. We 

dissected the genome wide taf4b interactome map using yeast two hybrid and found 22.72% 

interacting partner to be involved in biotic and abiotic stress response. One of the strongest 

interacting partner was selected for further experiment and its mutant line was challenged with 

bacteria (Pseudomonas syringae) and fungus (Alternaria brassisicola). The TIP mutant was 

found to be susceptible in comparison to Col0. The insight of interaction was explored using 

domain interaction approach which shows that TIP protein interact specifically with RST 

domain of TAF4b which regulates cell death signaling. We also use BiFC to prove in-vivo 

interaction validation of taf4b and TIP which is found to co-localize in nucleus. Phyto-

hormone experiments suggest that the TIP protein negatively regulate the salicylic acid 

pathway whereas no significant effect is found on ethylene pathway.  
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Diabetes mellitus (DM), both insulin-dependent DM (IDDM) and non-insulin dependent DM 

(NIDDM), is a common metabolic disorder with a global prevalence of 8.3%. Currently, 387 

million people worldwide, and 66.8 million people, in India, are living with diabetes. It is a 

group of metabolic disorders characterized by hyperglycemia caused either due to defects in 

insulin production or inability to respond properly to insulin. Abdominal obesity, insulin 

resistance, dyslipidemia and hypertension are associated with diabetes. Plant-based treatment 

for several diseases is widespread in India because of being inexpensive, and absence of side 

effects. Traditional plant-based therapeutic approaches have also been used for the treatment 

and management of diabetes, albeit with a limited success. A good many studies have 

demonstrated antidiabetic potential of Phyllanthus emblica, Curcuma longa, Cinnamomum 

cassia, Tinospora cordifolia, Psidium guajava, Ocimum sanctum, Gymnema sylvestre, 

Solanum nigrum, Withania somnifera, Allium sativum, A. cepa, etc. Plants contain natural 

antioxidants that can preserve β-cell function and prevent diabetes induced reactive oxygen 

species (ROS) formation. Several commercially available plant extracts have also been tested 

for diabetes treatment. A lack of information about the precise pharmacological agent and a 

poor understanding of its mechanism of action are the major roadblocks to the broad use of 

many traditional plant extracts. A few studies have identified plant molecules with anti-

diabetic properties but many compounds with potential therapeutic benefits remain 

unexplored. The current study aims to review the wealth of information available regarding 

the role of medicinal plants for the treatment of diabetes, and presents an update on the status 

of research on anti-diabetic potential of Indian medicinal plants.   
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The timing of floral initiation in angiosperms is regulated through an extensive network of 

genes. FLOWERING LOCUS T (FT) and FLOWERING LOCUS C (FLC) are two central 

players controlling this major developmental switch.Herein we present insights into 

evolutionary history of FT and FLC loci in polyploid genomes of Brassicas. Deep 

evolutionary insights were attained through phylogenetic analysis of FT and FLC homologues 

from diverse Brassica species and microsyntenic analysis of genomic regions harbouring 

them. Phylogenetically divergent FT orthologs from B. juncea and B. napus exhibiting 

sequence variation in functionally important domains were constitutively expressed in B. 

juncea cv. Varuna. The gain-of-function mutants showed interesting phenotypes implying 
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pleiotropic effects of Brassica FT correlating to enhanced transgene levels relative to control. 

These included earliness in flowering and crop maturity, increased seed yield/plant and 

number of pods/plant correlated to increased number of lateral shoots. Descendants of a single 

transgenic event displayed complete absence of lobation in leaves.  In contrast, knockdown 

mutants in B. juncea expressing artificial miRNA targeting Brassica FT transcripts displayed 

delayed flowering, altered plant architecture, decreased seed yield/plant concomitant to 

presence of cleaved target transcripts. Overall, distinct evolutionary patterns were observed 

for FT and FLC homologs of Brassica. Homologs of FT exhibited functional conservation 

highlighting its criticality in floral induction. On the other hand, marked phylogenetic 

divergence was observed in FLC homologs. 
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Somatic embryogenesis is the developmental process during which single somatic cell 

differentiates into a mature embryo. Somatic embryogenesis is required for clonal propagation 

and genetic transformation of many crops. Many structural and regulatory genes (transcription 

factors) play important role in somatic embryogenesis. Transcription factors and their role in 

somatic embryogenesis in banana (Grand Naine, AAA) were explored in the present study. 

Banana is a major staple fruit crop. Most of the edible cultivars have longer life-cycle, triploid 

and parthenocarpic in nature. It also takes long-time span of embryogenesis when grown in-

vitro. Thereby understanding the regulation and integration of recent invasive technology for 

shortening the time period of somatic embryogenesis became challenging. Nineteen 

transcription factors belonging to nine families, supposed to play important role in somatic 

embryogenesis were identified in the banana genome. The homology and structure 

conservation analysis suggested that these predicted transcription factors are the homologs in 

rice, maize and Arabidopsis have close evolutionary relatedness. Their subcellular and 

chromosomal localizations in banana were studied. Real-time PCR was performed to validate 

the expression of these transcription factors in callus and embryonic cell suspension of banana 

at different time intervals. The expression study showed that BBM2 and WUS2 transcription 

factors have significant impact at different stages of embryogenesis. These transcription 

factors regulate the expression of many genes those are responsible for induction of 

embryogenic stages and causes procreative cells to undergo somatic embryo development. 
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Hepatocellular carcinoma (HCC) is currently the third leading cause of cancer mortality 

worldwide. Surgical resection followed by adjuvant chemotherapy is the most established 

curative treatment for HCC but is coupled with risks due to inoperable conditions of the 

tumor. Also, the complex etiology of HCC hampers surgical treatment and demands 

alternative therapies. In recent years, the use of silver nanoparticles (AgNPs) in bio-medical 

applications has shown an unprecedented boost with simultaneous expansion of rapid, high 

yielding and sustainable AgNP synthesis methods that can deliver particles with well-defined 

characteristics. In this regard, use of metal tolerant fungi for synthesis is a lucrative approach 

due to their innate property of bio-mineralization and diverse secretome suitable for 

extracellular nanoparticle synthesis. Hence in this study, we synthesized AgNPs using metal 

tolerant fungus Penicillium shearii AJP05 isolated from rhizospheric soil and evaluated the 

anti-cancerous effect of these NPs in various human hepatoma cells. Cell viability assay 

suggested that the biologically synthesized nanoparticles (-bAgNPs) were more cytotoxic on 

hepatoma cells as compared to bare bAgNPs and chemically synthesized nanoparticles 

(cAgNPs). Application of bAgNPs resulted in induction of oxidative stress followed by 

activation of JNK signalling pathway leading to apoptosis in the hepatoma cells. Apoptosis 

was confirmed by analyzing PARP cleavage and caspase-3 enzyme activity.  The present 

study indicates the possibility of using bAgNPs to inhibit the growth of the aggressive human 

hepatoma cells. 
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Why underlines?? Eplerenone is a steroidal mineralocorticoid receptor‟s antagonist which is 

used in the management of chronic heart failure and  is specifically indicated for the reduction 

of risk of cardiovascular death in people with heart failure and left ventricular dysfunction 

within 3–14 days of an acute myocardial infarction.  It is similar to the diuretic spironolactone, 

though it is much more selective for the mineralocorticoid receptor in comparison. 

Mineralocorticoid receptors (MRs) are nuclear hormone receptors that are ubiquitously 

present in all cell types and are known to mediate distinct physiological functions like 

regulating Na
+ 

and K
+
 balance and water excretion. MRs are linked to cell proliferation and 

https://en.wikipedia.org/wiki/Cardiovascular
https://en.wikipedia.org/wiki/Heart_failure
https://en.wikipedia.org/wiki/Left_ventricle
https://en.wikipedia.org/wiki/Myocardial_infarction
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can be exploited for the targeted control of cell mass in cancer. In recent years, the role of 

corticoids in cancer development and progression has been an area of extensive research. 

Among them, the mechanism of action of glucocorticoids has been extensively studied, but 

relatively little is known regarding the role of mineralocorticoids in cancer therapy. 

Eplerenone has a very low affinity towards other steroid hormone receptors, especially GR, 

which renders it to be a suitable candidate for targeted therapeutics. In the present study, MR 

synthetic ligand, Eplerenone was associated with cationic lipid DODEAC and co-lipid 

cholesterol for stable liposomal formulation and lipoplexes were formed with β-gal or p53 to 

get corresponding lipoplexes. The resulting lipoplexes were used to transfect cancerous and 

non-cancerous cells) and to see their anti-cancer properties. EP lipoplexes were found to be 

transfection efficient in cancer cells like human lung adenocarcinoma and mouse skin 

melanoma while minimum effect was observed in normal cells. The p53 associated lipoplex 

induced cytotoxicity and apoptosis in cancer cells significantly as concluded by MTT and 

FACS studies. The formulation (EP) was also found to inhibit metastasis of B16F10 cells. In 

conclusion, this study presents MR as a target for efficiently delivering anticancer genes using 

a suitable delivery system and thereby treating cancer through MR-mediated pathway. 
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Several cancer causing factors like smoking, UV exposure, pollution, tobacco, diets, change in 

lifestyle, and urbanization are well studied. Whereas, factors like hormonal imbalance, 

obesity, diabetes and hypercholesterolemia are also considered as intrinsic risk factors for 

cancer. This study brings low environmental temperature as a cancer causing factor. Initially, 

a multivariate analysis of cancer mortality rate (CMR) of total 188 countries was performed 

with 17 different variables like alcohol, meat, physical inactivity, pollution etc. This analysis 

shows that an average annual temperature (AAT) is a significant contributing factor to cancer 

mortality. Further, univariate analysis shows a negative correlation between AAT and CMR. 

Moreover, anatomical site specific CMRs also show a negative correlation with AAT. Total 

188 countries were further categorized into three different zones I, II and III on the basis of 

low, moderate and high AAT. Out of top 50 countries having the highest CMR, 26, 10 and 14 

belong to zone I, zone II, and zone III respectively. Whereas, out of the least 50 countries 

having the lowest CMR, 1, 4 and 45 belong to zone I, II and III respectively. Countries 

situated near to torrid region (33
o 

N to 23.5
o 

S) having lower CMR but higher CMR has been 

observed in the case of countries situated away from these two latitudes to poles. Our findings 

suggest that cold temperature may have a contribution in increasing tumorigenesis. Our 

preliminary in vitro cell culture studies indicate that cold exposure could increase cell 

proliferation of cancer cells. High cold stress, which is the result of maintaining our body 

temperature against cold environment, could be a possible cause for high CMR. 
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Ovarian cancer is an abnormal growth of tissue that develops in to heterogeneous group of 

malignancies in women‟s ovaries. It develops when cells in the ovaries begin to grow in an 

uncontrolled fashion with the potential to invade nearby tissues or spread throughout the 

body. The overall prognosis of patients with ovarian carcinoma is poor, which is related to the 

high proportion of women being diagnosed with advanced stage disease (stages III and IV). 

YKL-40 is a glycoprotein in the chitinase protein family. The gene for YKL-40 is located on 

chromosome 1q32. CA-125 is the most widely used marker for epithelial ovarian cancer, 

especially for monitoring the response to treatment and recurrence of malignant disease. The 

risk factors like age at menarche (years), menopausal status, age at menopause (years), live 

born children, age at 1
st
 birth, no. of induced abortions were analyzed. Clinical information 

was obtained from 50 ovarian cancer patients and age matched controls. YKL- 40 and CA-

125 levels were determined from all serum samples using YKL-40 and CA-125 ELISA test 

and its serum concentrations were determined by measurement of absorbance at 450 nm 

which was read against a standard curve. YKL- 40 and CA-125 was remarkably elevated in 

cancer patients compared to healthy women.  Preoperative serum levels of YKL-40 were 

elevated in patients with advanced-stage [ten (91%) of eleven patients] and recurrent [six 

(75%) of eight patients] ovarian cancer. Preoperative serum levels of CA125 were elevated in 

patients with advanced and recurrent ovarian cancer: seven (64%) of 11 and five (63%) of 

eight patients for stage III/IV. Screening by serum CA-125, YKL-40, transvaginal 

ultrasonography (TVS) can result in detection of ovarian cancer at an early stage associated 

with an increased risk include infertility and nulliparity, while factors associated with a 

decreased risk include multiparity, lactation, oral contraceptive use, tubal ligation, and 

hysterectomy, age at 1
st
 birth, no. of induced abortions were analyzed. 
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Micro-RNAs are important regulators of mRNA and protein expression that play an important 

role in different types of cancers. miRNA genes code for a relatively new class of regulatory 

RNAs that are well conserved across species. Most miRNA are the products of RNA 

polymerase II transcribed transcript that have been processed by two RNase III enzymes, 

Drosa and Dicer. Misexpression of one miRNA can disrupt the expression pattern of hundreds 

of proteins and act as both oncogenes and tumor suppressors. Ovarian cancer at its early 

stages (I/II) is difficult to diagnose, only 20% of patients could be diagnosed with stage I 

disease. Ovarian cancer lacks any useful test for early detection or screening. More than 60% 
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of women with ovarian cancer diagnosed with stage III and stage IV when the cancer has 

already spread beyond the ovaries. Women at high risk for ovarian cancer may typically 

undergo screening with trans-vaginal ultrasound and serum CA-125. However CA125 

remains a poor marker for early stage disease with a documented sensitivity of 40%. It is now 

recognized that miRNAs are frequently de-regulated in malignancy. Under-expressed 

miRNAs such as let-7 in lung cancer and mirs-15/16 in leukemia are reported as tumor 

suppressor genes, suppressing Ras and BCL2 respectively. Over-expressed miRNAs such as 

mir-21 and the cluster mir-17–92 are known as oncogenes (oncomirs), targeting tumor 

suppressors PTEN and E2F1 in solid and hematologic malignancies respectively. Quantitative 

RT-PCR revealed over expression of the 21 miRNAs and under expression of 3 miRNAs in 

the serum of ovarian cancer patients. miRNA research in gynecologic malignancies is in its 

infancy and the miRNA signature profile has therapeutic and biomarker potential in ovarian 

cancer. 
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Eukaryotic gene expression is a highly regulated process, and most of the regulation of gene 

expression occurs at the level of transcription. Initially, transcription was thought to be 

regulated primarily during the pre-initiation and initiation stages. However, recent studies 

suggest that elongation of transcription is another critical step at which gene regulation 

occurs. ELL (eleven-nineteen lysine-rich leukemia) and EAF (ELL associated factor) family 

of proteins have been identified as components of different elongation complexes in cells. 

ELL was originally identified in humans as a gene that undergoes translocations with the 

trithorax-like MLL gene in acute myeloid leukemia. ELL has also been shown to interact with 

EAF. The in vivo function(s) of ELL still remain to be characterized in detail. In the present 

study, we have used different approaches to elucidate the role of ELL protein using 

Schizosaccharomyces pombe as a model organism. Our results show that under optimum 

conditions, ELL null mutants exhibit slow growth in minimal media, while they grow as well 

as the wild type cells in rich media. Our results also show that these mutants are sensitive to 

various DNA damaging agents. The in vivo role of ELL in transcriptional elongation has also 

been confirmed using 6-azauracil sensitivity assay. We have further aligned the ELL 

sequences from different organisms, identifying the domains that are conserved among 

various organisms. Subsequently, truncation mutants of ELL have been generated and the 

domain important for interaction with EAF has been mapped using the yeast two-hybrid 

assay. We have also checked if the human ortholog of ELL can complement the phenotypes 

associated with deletion of ELL in S. pombe, and if it can interact with the S. pombe EAF 

protein. The results of this study will provide new insights into the role(s) of ELL in higher 

eukaryotes.  
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Phytochemicals are health promoting compounds, synthesized by the plants to protect 

themselves against biotic or abiotic stress. The metabolic pathways leading to the synthesis of 

these phytochemicals are highly inducible; therefore methods could be developed to enhance 

their production by the application of chemical inducers/elicitors. In the present experiment, 

chitosan was used as an elicitor molecule to improve the phytochemical content of spinach 

plant. When applied at a concentration of 0.01 mg/ml, chitosan was able to cause an increase 

in the enzymatic (peroxidase, catalase and phenylalanine ammonium lyase) as well as and non 

enzymatic (total phenolics, flavonoids and proteins) defensive metabolites. A 1.7 fold increase 

in the total phenolics, a 2 fold increase in total flavonoid and a 1.6 fold increase in total 

protein were achieved with the treatment. A higher level of enzymatic activity was observed 

with a 4 fold increase in peroxidase and approximately 3 fold increases in catalase and 

phenylalanine ammonium lyase activity. Direct analysis in real time mass spectrometry 

(DART-MS) was done to generate the metabolite profile of control and treated leaves. DART 

analysis revealed the activation of phenyl propanoid pathway by chitosan molecule, targeting 

the synthesis of diverse classes of flavonoids and their glycosides. Important metabolites of 

stress response were also visible in the DART spectra, including proline and free sugars.  
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Plasmodium falciparum exports several proteins beyond the parasitophorus vacuole to red 

blood cells which remodel the structure of host cell and helps in the cytoadherence, key for 

virulence and viability. Pfhyp8, a protein of hyp 8 family containing PEXEL motif 

responsible for export to RBC have vital role in survival of parasite and can be a good drug 

target. This protein contains three transmembrane regions, TROVE, LrgA domains. Tertiary 

structure of protein was predicted by homology modelling using multiple templates followed 

by intensive optimization and validation. Modeled structure was evaluated using ERRAT, 

RAMPAGE and PROCHEK. TROVE, a RNA binding domain present at N terminal its major 

part is composed of helix and minor part is in coil confirmation whereas LrgA domain which 

is present at C terminal consists of transmembrane helical region and is hypothesized to 

export murein hydrolases. Tertiary structure of protein will provide an insight into function of 

Pfhyp8 and it will help in drug designing. 
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We present a comparative analysis of the protein structure of alpha-lactalbumin in four 

mammalian species, viz, Camelus dromedarious (Camel), Bos taurus (Cattle), Homo sapiens 

(Human) and Capra hircus (Goat).  We have estimated the sequence similarity at a level of 

cDNA and protein. Comparison has been made between the primary, secondary as well as 

tertiary structure of this protein.  This study highlights the sequential and structural homology 

amongst these four species. Alpha-lactalbumin – Oleic acid complex derived from milk is 

well known to have anticancer property in diverse species including humans, goats and cows. 

We use the outcome of the present study to propose the presence of an anticancer molecule in 

camel milk as has been already shown in the other 3 species.   
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Patatin-like proteins (PLPs) of several bacterial species demonstrate broad hydrolase activity. 

ExoU, an effector of the Pseudomonas aeruginosa type III secretion system, having 

phospholipase activity (phospholipase A2 or PLA2), is the first patatin-like bacterial hydrolase 

characterized. It shows protein homology to potato patatin. Recently, another member of the 

bacterial PLPs, PlpD, was also discovered from P. aeruginosa. It has been found that PLPs 

might confer an advantage to the bacterium in interaction with the host, adaptation to various 

environments, competition with other microorganisms, pathogenicity, etc. Remarkably, 

homologues of this protein are also found in both animals as well as plants kingdoms. A large 

number of PLP gene sequences are identified in diverse bacterial genomes, but the role and 

relevance of the proteins coded by these genes is still unclear. Only a very limited number of 

studies are available that describe the importance of PLPs in bacteria. A few bioinformatics 

analyses have indicated that bacterial and eukaryotic PLPs share sequence homology 

suggesting that the two originated from a common ancestor and adapted to develop specific 

lifestyle of the organism. It is also possible that bacteria may contain as yet unidentified 

homologues of PLPs. In the current study, a bioinformatics analysis of bacterial PLPs was 

carried out to evaluate the phylogenetic relationship between them, and to better understand 
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the functional significance and evolution of these proteins in bacteria.  
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Protein content of a cell is a result of cumulative effect of various processes/pathways that 

starts from transcription of a gene and ends at the final protein synthesis. Nitrogen 

assimilation pathway is an important pathway which supplies the cell with nitrogen 

requirements. In this study, we try to understand the evolutionary aspect of enzymes involved 

in Nitrogen assimilation pathway and whether any of the evolutionary aspects can be 

correlated to the total protein content of Arthrospira (Spirulina) platensis. Total 39 

cyanobacterial species have been selected for evolutionary study of Nitrogen assimilation 

pathway. These cyanobacterial species belong to Chroococcales, Oscillatorials, Nostocales, 

Pleurocapsales, Prochlorales and Gloeobacterials. Genes and proteins from Nitrogen 

assimilation pathway were retrieved from NCBI whole genome database. Neighbor joining 

method from MEGA6 was used to construct all phylogenetic trees. 16s rRNA gene based 

species, gene and protein tree have been constructed to understand evolutionary patterns of 

Nitrogen assimilation pathway. The 16s rRNA gene sequence based cyanobacterial species 

tree showed that the species from Chroococcales and Oscillatorials are dispersed through the 

species tree. Species tree was clustered into 10 clades while the number of clades in protein 

trees for NR, NiR, GS and GOGAT were 10, 9, 10 and10 respectively. Though the number of 

clades seems equal, there is difference in the distribution of species among these clades which 

suggest that the proteins have evolved in a different fashion than that of species and this 

evolutionary pressure on proteins could be responsible for their role in high protein content. 

16s rRNA gene sequence based species tree are not coherent with classical cyanobacterial 

classification. Genes and corresponding proteins related to nitrogen assimilation pathway 

evolved differently than that of species. 3rd base degeneracy in gene sequences was helpful in 

making a link between gene and protein tree. 
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Heat shock proteins of malaria parasite play an important role in adaptation and survival of 

the parasite in the human host. A type II Hsp40, (PfHsp40) having PEXEL (Plasmodium 

export element) motif responsible for its export in the infected erythrocytes has been found to 

be essential for the parasite survival, making it a good drug target. Three dimensional 
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structure of complete conserved region of PfHsp40 having J domain, GF region and substrate 

binding domain has been predicted through advanced modeling using multiple templates. The 

quality of the generated model was validated using Verify 3D, Errat and Rampage programs. 

The C-terminal region having peptide binding cleft of different Plasmodium species were 

modeled and compared with each other and also with experimentally solved type II Hsp40 

structures of higher eukaryotes. Structural analysis showed that the modeled structure of 

PfHsp40 is a monomer folded into six α helices and twelve β strands, making it structurally 

different from other type II Hsp40 of yeast, human and C. parvum that exists as dimers. The 

residues forming the salt bridge for dimerization of yeast Hsp40 are not conserved among 

orthologues and paralogs of Plasmodium, suggesting some different mechanism to be used by 

Plasmodium Hsp40 proteins to function as chaperones. Significant difference in the shape and 

size of the peptide binding cleft of modeled structures was found when compared with the 

type II Hsp40 of non Plasmodium species. However the hydrophobicity of the residues 

involved in peptide binding cleft and HPD motif that forms the major binding site for Hsp70 

is well conserved among type II Hsp40 family members. The three dimensional structure of 

the PfHsp40 would help in structure based drug designing and in understanding the 

mechanism of interaction between Hsp40 and Hsp70. 
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Carboxysomes are microcompartments enclosing the primary photosynthetic enzyme 

Ribulose 1, 5 Bisphosphate Carboxylase/Oxygenase (RuBisCO), an adaptation to help 

overcome the loose specificity of the latter for carbon dioxide. These carboxysomes, which 

exist in cyanobacteria and a few other eubacteria are composed of a protein shell wherein a 

well organized multi-protein assembly acts as the carbon concentrating mechanism (CCM). 

The present study was conducted to find out the presence/absence of the carboxysome 

forming proteins across various phyla of eubacteria in order to trace their evolutionary path. 

The analysis was conducted using the CCM proteins of Gloeobacter violaceus PCC 7421, an 

early diverging cyanobacterium. The CCM protein homologs were identified in various 

eubacterial phyla. The shell proteins viz. CcmK, CcmL and CcmO homologs were found in 

Actinobacteria, Fibrobacteres, Fusobacteria, Planctomycetes, α Proteobacteria, β 

Proteobacteria and γ Proteobacteria. It is to be noted that these phyla are devoid of homologs 

for CcmM and CcmN proteins as they have α carboxysomes. Only β cyanobacteria were 

found to have complete set of β carboxysome constituting proteins. The study supports the 

fact that shell proteins of carboxysomes are evolutionarily linked to shell proteins of 

microcompartments involved in ethanolamine utilization and propanediol utilization 

pathways. Moreover, the CcmM and CcmN proteins have possibly originated by domain 
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shuffling. The phylogenetic analysis conducted shows in-situ formation of the β carboxysome 

operon in β cyanobacteria. 
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UV-B is a small but highly active component of the solar spectrum. Depletion of the 

stratospheric ozone layer due to anthropogenically released chemicals has resulted in an 

increase in UV-B radiation on earth‟s surface which in turn may cause wide range of 

biological effects on living organisms. This study deals with the isolation of melanin 

producing bacteria with an aim to assess its possible role in the protection of damages caused 

by UV-B radiation stress. Melanin producing-bacteria were enriched and screened on the 

basis of black or brown coloration appearing around the colonies upon growth in tyrosine 

supplemented medium. Enrichment culture process resulted in the isolation of six melanin 

positive isolates belonging to different species of bacteria. All these putative melanin 

producing bacteria were identified and characterized on the basis of biochemical tests and 16S 

rRNA gene sequencing. Melanin production occurred after 72 h of incubation, the medium 

color changed to dark brown by 144 h of incubation of these bacteria suggesting bulk 

accumulation of melanin. Melanin was extracted from the cell free supernatant and 

characterized by the spectroscopic, HPLC and FTIR techniques. Analysis of the results 

confirmed the identity of pigment as melanin. To assess the protective role of melanin, its 

induction was tested by the exposure of bacteria to UV-B radiation stress (2 W/m
2 

intensity). 

UV-B exposure caused induction and more than 1.5-2 fold increase in melanin content was 

noted after 8 h, the maximum induction being in Alcaligenes sp. strain PBI. Preliminary test 

shows the presence of genes involved in melanin biosynthesis namely tyr and melC2. It is 

anticipated that studies conducted shall be helpful in understanding the role of melanin in 

mitigating the effects of UV radiation in different bacteria and also in assigning its role as 

photoprotectant.  
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Plasmodium falciparum causes the most lethal form of malaria. Pf exports more than 400 

proteins (e.g. PfEMP-1, PHIST, RIFIN) into the cytosol of host erythrocytes collectively 

termed as the malaria „exportome‟. These proteins remodel host RBCs by formation of knob-

like protrusions on their surface & increase in membrane rigidity, resulting in their adherence 

to host microvasculature, thereby obstructing blood flow to vital organs. Among several 
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exported proteins, PfEMP-1 is clustered on knobs, mediating the phenomenon of 

cytoadherence. Its intracellular ATS (acidic terminal segment) domain is associated with other 

exported proteins such as PHIST, KAHRP etc. PHIST is novel family that plays diverse roles 

in parasite biology including trafficking of exported proteins, their stabilization in iRBCs and 

modulating iRBC membrane. Here, we have attempted to understand the function of some 

unexplored proteins of PHIST family. Three members (Genes-A, B & C) of this family have 

been cloned in pET28-a vector and expressed in BL21 (λDE3) E. coli cells. Expressed 

proteins were purified by using affinity, ion exchange and gel permeation chromatographies. 

Protein specific polyclonal antisera was raised for understanding their function. Protein 

localization in infected erythrocytes was determined by Western blot using parasite lysates 

and immunofluorescence assays. Our data suggest that all these Phist members are exported to 

host erythrocytes and reside in different organelles. We have also identified binding partners 

of these Phist members by dot-blot assays and indirect ELISA. In conclusion, our work 

provides further evidence on the significant role of Phist family members in Pf biology. 

Further experimentation is likely to shed new light on malaria pathogenesis and may lay the 

foundation for development of antimalarials/ identify targets for vaccine. 
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Malaria has been a cause of enormous morbidity and mortality from decades and its control 

remains a farfetched dream despite numerous efforts and intervention strategies devised by 

researchers. Incidences of resistance in the malarial parasites to conventional drugs have 

raised a need for new antimalarials with novel mechanisms of action. Apicoplast in 

Plasmodium acts as a site for a prokaryotic non mevalonate type of isoprenoid biosynthesis 

pathway, essential for the survival of the parasite, and thus the enzymes involved in the 

pathway are considered as putative drug targets. The enzymes of this pathway are encoded by 

parasite nuclear genome and targeted to the apicoplast. However, till date this pathway is not 

fully characterized in Plasmodium. The present study focuses on the characterization of IspG 

[4-hydroxy-3-methylbut-2-en-1-yl diphosphate synthase (GcpE)] enzyme involved in this 

pathway from P. vivax. Co-localization studies of PvIspG protein confirmed its in-vivo 

expression and apicoplast as its site of action. The activity of PvIspG protein is highly 

dependent on iron sulphur cluster and reducing environmental conditions which was 

confirmed using various in-silico and biochemical assays. The binding site of the substrate 

containing the GcpE domain was found conserved and docking of various drug molecules 

showed common binding sites for the substrate and the drug, further indicating this enzyme as 
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a promising drug target. Similar in-silico studies when performed on Plasmodium falciparum 

also showed promising results. Thus in the present scenario, where two new species have 

emerged to infect humans and most of the currently used drugs have either lost their efficacy 

or have varying efficacy in different species, a common drug molecule against a common 

target like IspG may prove useful. 
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Malaria is a disease caused by the apicomplexan parasites, Plasmodium falciparum, 

Plasmodium vivax, Plasmodium malariae, Plasmodium ovale. Recently, Plasmodium 

knowelesi, and Plasmodium cynomolgi have also been seen to infect humans.  Plasmodium 

falciparum is still considered, the most virulent and it is responsible for significant mortality 

in the tropical and subtropical regions of the world. The 23.3 Mb nuclear genome of P. 

falciparum is known to display vast genetic diversity. These are mostly due to genome 

variations i.e. loss or gain of small or large segments of chromosomes or other types of copy 

number variation like insertions. In P. falciparum, it has been found that these deletions or 

amplifications have an effect on the gene expression pattern. In context of the Indian scenario, 

there is a scarcity of information about genome variation from any of the human malaria 

parasites. This large gap restricts proper analysis of phenomenon observed in this region, in 

the context of reports from other parts of the world. We report the analysis of data from 

Comparative Genomic Hybridization experimentation using a custom designed whole genome 

tiling array on an Agilent platform based on the P. falciparum (3D7) annotated genome. To 

investigate the possible variations which have occurred in the genome of parasites causing 

complicated malaria, DNA from parasite isolates showing different disease manifestations 

have been labeled complicated (PFC/cerebral malaria) (Cy3) and uncomplicated (PFU) (Cy5). 

Subsequent analysis of the signals obtained have been performed using different algorithms 

and the copy number variations (CNV) represented by the deletions or possible amplifications 

are highlighted. To our knowledge, this is the first such study comparing complicated and 

uncomplicated disease state caused by P. falciparum using patient derived isolates from the 

Indian subcontinent. 
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The ATP-binding cassette (ABC) transporter is the largest transporter gene family in all living 

organisms. It requires the binding and hydrolysis of ATP to transport variety of substances 

across the lipid membrane. In insects, ABC transporters have been reported performing 

diverse physiological functions which include molecule transport, metabolic activity and 

development. They also play a major role in immunity and insecticide resistance. Here, we 

analyzed unannotated genome of Aedes aegypti and identified different subfamilies of ABC 

transporter genes. Total 71 putative ABC genes were identified and classified into eight 

subfamilies (A-H). The Aedes ABC transporters were organized either as full transporters 

(FT); containing two conserved Nucleotide Binding Domain (NBD)s and two/one non-

conserved Trans-membrane Domain (TMB)s or as half transporters (HT) containing any one 

of them. Twenty five ABC transporter genes were identified as full transporters lies in the 

subfamilies of ABCA, ABCC and ABCD and 46 were reported as half transporters. 

Subfamilies E to H contain only half transporters whereas subfamilies A to D contain both full 

and half transporters. We also found that A. aegypti ABC family is significantly larger than 

other known dipterans. Comparative genome analysis revealed that this increase is due to 

gene expansion within a single clade of subfamily ABCC and ABCG. Gene duplication is 

very evident in the ABCA, ABCC and ABCG subfamilies, whereas gene numbers and 

structures are well conserved in the ABCD, ABCE, ABCF, and ABCH subfamilies. 

Phylogenetic analysis of different ABC accurately annotates ABC systems discovered during 

the genome wide search of A. aegypti and to identify the partners of the NBDs from same 

subfamilies. 

 

P-34 

HPX15 modulates immune response against gut bacteria of Anopheles stephensi 

Mithilesh Kajla, Parik Kakani, Tania pal Choudhury, Kuldeep Gupta, Rini Dhawan, 

Lalita Gupta and Sanjeev Kumar* 

Molecular Parasitology and Vector Biology Laboratory, Department of Biological Sciences, 

Birla Institute of Science and Technology, Pilani,Rajasthan. 

*Corresponding author: sanjeev@pilani.bits-pilani.ac.in 

 

Anopheles mosquitoes are well known vector for malaria transmission. Numerous reports 

suggest that diverse group of microbes exist in mosquito gut and number of these microbes 

increases with blood meal. Out of these microbes some are important for food digestion and 

nutrition. Thus mosquito gut system maintains a balance between protection of these microbes 
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and immune system activation so that physiology and immunity of mosquito is not 

compromised. It has been already reported in Anopheles gambiae that HPX15 forms a barrier 

between bolus and gut epithelial layer to protect gut microbes after blood feeding. Still there 

is not known that what kind of immune response will be generated, when there is heavy load 

of bacteria in mosquito gut. In our study, we have explored the role of Anopheles stephensi 

heme peroxidase HPX15 and found that it is modulating immune response against exogenous 

bacteria fed along with blood. Initially, classical Toll and Imd pathway immune molecules are 

playing role to regulate bacterial load in midgut of A. stephensi, but later, silencing of 

AsHPX15, disrupts barrier between bolus and gut epithelial layer. This silencing of HPX15 

activates JAK/ STAT pathway molecule NOS (Nitric oxide Synthase) to regulate heavy 

bacterial load in A. stephensi gut. NOS is also reported as anti-Plasmodial molecule, therefore 

knockdown of AsHPX15 and heavy bacterial load might be used as system to regulate 

Plasmodium in mosquito gut at early stage of development.  
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Gene duplication is a prominent phenomenon in the evolution of species and leads to the 

generation of multi-gene family. A multi gene heme-peroxidase family is known for its 

involvement in the variety of functions like development and immunity. This multi gene 

family has 18 heme-peroxidases in Anopheles and of which 4 pairs formed by gene 

duplication. In this study we have investigate the evolution and function of two unexplored 

duplicated heme peroxidases. In major Indian malaria vector, Anopheles stephensi AsHPX10 

and AsHPX11 are the two paralogs genes arose by gene duplication event and are unique to 

Anopheles lineage. Phylogenetic analysis of these genes with Anopheles gambiae orthologs 

AgHPX10 and AgHPX11 revealed the gene duplication event is occurred after speciation. 

These two genes are under purifying selection with Ka/Ks ratio of less than 0.3 and hence are 

under constraint to retain their function. Genes under purifying selection may evolve to 

acquire new functions. To decipher their functional role we have analyzed mRNA expression 

in Anopheles stephensi of these two duplicated gene which shows differential expression 

patterns during developmental stages and remain elevated in the larval stage of development. 

AsHPX11 showed up-regulation in midgut post Plasmodium berghei infection but AsHPX10 

remain unchanged. This shows the differential regulation of these duplicated genes. 

Moreover, the expression of AsHPX11 remains higher than AsHPX10 in every condition. 

Further analysis of these genes will reveal the type of function they acquire during evolution 

and their role in mosquito development and immunity. 
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Globally, half of the world‟s population is at risk of malaria caused by Plasmodium vivax. The 

greatest proportion of P. vivax malaria burden lies in South East Asia with an 

underappreciated number of infections in Africa. There is a scarcity of information about the 

genome organization of this parasite. As of now, only the simian adapted Sal-I strain is 

completely sequenced and annotated. Our limited understanding of the genetic diversity 

observed by P. vivax, makes it difficult for analyzing phenomena involving this parasite 

species from different geographical locations. Originally, considered capable of only causing 

benign tertian malaria, currently there is an international consensus amongst the scientific 

community that P. vivax can also cause complicated malaria with symptoms similar to that 

caused by P. falciparum. The present study utilizes a custom based tilling microarray (2X 

400K Agilent microarray), for Comparative Genomic Hybridization of clinical Plasmodium 

vivax isolates with different disease manifestations (PVU (Uncomplicated) and PVC 

(Complicated/ Cerebral Malaria)) from the Indian subcontinent, as a preliminary investigation 

into possible variations in the parasite genome. The methodology applied includes; isolation 

of genomic DNA (gDNA) from patients showing uncomplicated and complicated disease 

manifestations, designing of probes based on Sal-1 strain, subsequent labeling and 

hybridization, followed by data acquisition, normalization, and compilation in the form of 

Copy Number Variation (CNV) data. Analysis of data performed using PlasmoDB GBrowse v 

2.3, showed presence of variations (amplifications / deletions) throughout the genome. 

Amplification and deletion data from the parasite from selected chromosomes containing 

important regions encoding for genes like Reticulocyte-binding protein 2 (RBP2), like 

(PVX_101590); Pv-fam-d protein (PVX_101540); Tryptophan-rich antigen (Pv-fam-a) 

(PVX_101525); transcription factor with AP2 domain(s), putative (ApiAP2) (PVX_100910); 

histone chaperone ASF1, putative (ASF1) (PVX_123855); Early transcribed membrane 

protein (ETRAMP) (PVX_088870); DEAD/DEAH box helicase, putative (PVX_123240) etc 

which may be critical for the parasite survival will be presented. 
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Apicomplexans consists of a large group of parasitic protists, including Plasmodium, the 

causative agent of the dreadful disease malaria. In the absence of an effective vaccine and due 

to continuous reports of resistance to all the currently used available chemotherapeutic drugs, 

there is an urgent need to look into the novel potential drug candidates. One such potential 

candidate is a non-photosynthetic plastid of prokaryotic origin present in all apicomplexans, 

called the apicoplast. It is indispensable for the survival of the parasite and is known to 

possess essential metabolic pathways, the components of which are being looked upon for the 

development of new drug targets. Previous reports have shown that if the division of this 

organelle is hampered by antibiotics, the parasite undergoes a 'delayed death phenomenon' and 

is unable to infect a new erythrocyte. In spite of this, the study related to the genes involved in 

and the mechanism of division of this organelle is in its early infancy. This study is an attempt 

to shortlist few major genes involved in the apicoplast division. Owing to its prokaryotic 

origin, a look at the bacterial cell division machinery may throw light on possible genes 

involved in its division. An extensive literature survey, employing NCBI, PubMed and 

PlasmoDB databases was performed to identify Plasmodium homolgues of important genes 

involved in the bacterial division including Fts genes. The identified homolog genes were 

analyzed for their targeting sites using freely available online tools like PlasmoAP, Signal P, 

Mitoprot etc. A few of the selected genes were also looked for the conserved domains. We 

have shortlisted some of the genes which may be playing a role in apicoplast division, 

however, the exact role can be justified only after experimental analysis.  

 

P-38 

ApoLipophorin-III: an agonist for the Plasmodium development in Anopheles stephensi 

Rini Dhawan, Kuldeep Gupta, Mithilesh Kajla, Sanjeev Kumar, Parik Kakani,  

Tania Pal Choudhury and Lalita Gupta* 

Molecular Parasitology and Vector Biology, Department of Biological Sciences, Birla 

Institute of Technology and Science (BITS) Pilani Campus, Pilani, Rajasthan. 

*Corresponding author: lalitagupta@yahoo.com, lalitagupta@pilani.bits-pilani.ac.in 

 

Mosquito posses a strong innate immune system, comprises a variety of components and 

mount specific responses to control pathogenic infections. Immune molecule lipoproteins 

serve as sensor particle that are involved in recognition and detoxification of 

lipopolysaccharide and other toxin. Apolipophorin present in insect hemolymph/midgut 

possessing a functional role in lipid transport and immune response of insects. We report the 

molecular and functional characterization of An. stephensi Apolipophorin-III (AsApoLp-III). 

The gene consists of 679 nucleotides arranged into two exons of 45bp and 540bp that gives an 

ORF encoding 194 amino acid residues. Excluding a putative signal peptide of the first 19 
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amino acid residues, the 175-residue mature AsApoLp-III has a calculated molecular mass of 

22007.1. Phylogenetic analysis indicates that the ApoLp-IIIs of mosquitoes (Order Diptera) 

have diverged from moths (Order: Lepidoptera & Hymenoptera). Moreover, we found that 

AsApoLp-III mRNA expression is strongly induced in the midgut of An. stephensi mosquitoes 

in response to Plasmodium berghei infection at 3 and 24 h after infection, indicated its role 

during parasite development. Silencing of AsApoLp-III decreases the intensity of P. berghei 

infection by 7.7 fold indicating its agonistic role in Plasmodium development during ookinete-

to-oocyst developmental transition. 
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Mosquitoes are known vectors for several disease-causing microbes like Plasmodium, Dengue 

virus which affect millions of people all over the world. Insecticide resistance and lack of 

effective vaccines have led us to develop alternative strategies to control these diseases. The 

transmission of these diseases is associated with the completion of reproductive cycle of the 

vector for which blood meal is necessary but this behavior accidentally exposes them to 

blood-borne pathogens that develop inside them. Transmission- blocking can prove to be an 

effective approach. Insects lack adaptive immunity but are reported to have a well developed 

innate immunity employing JAK/STAT, TOLL, IMD pathways. Peroxidases have gained 

much interest in this regard as enzymes in detoxification, stabilization of extracellular 

matrices, development and the immunity. Here, we have attempted to characterize AsHPX8, a 

Anopheles stephensi heme peroxidase 8. We retrieved Anopheles gambiae HPX8 nucleotide 

sequence from NCBI and BLAST searched it against whole genome shotgun sequence of 

Anopheles stephensi. The resulting contig 4435 in plus/minus match was reverse compliment 

and the selected portion was checked by Conserved Domain Search which predicted it to be 

AsHPX8. Primers were designed from the peroxidase domain and cloning and sequencing 

confirmed it to be AsHPX8.  In qPCR analysis, this gene shows heightened expression against 

Bacterial Challenge adult female mosquitoes, both injected as well as fed samples. On the 

other hand, it does not function against fungus Aspergillus niger infection to adult female 

mosquitoes. Also, the plausible role of this gene in Anopheles stephensi development was 

examined which revealed that this gene shows maximum expression in adult male 

mosquitoes. We hypothesize that this gene might have some crucial role to play in the 

mosquito innate immunity as well as physiological process in males. Further gene silencing 

analysis can clear its probable role in immunity.   
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The mosquito midgut lumen is a favorable environment for microbial development whereas it 

provides a hostile environment for the vector borne parasites that must survive to spread the 

disease. After blood feeding, proliferation of gut microbiota increases tremendously.  

Anopheles gut microbiota plays an important role in reducing Plasmodium load. We 

hypothesize that gut microbiota may be responsible for egg production. Therefore to 

understand the possible interaction of gut microbes and mosquito host, we tried to evaluate the 

contribution of the microbe community on egg laying capacity of the adult mosquitoes 

Anopheles stephensi and Aedes aegypti. In this study oral administration of antibiotics was 

employed in order to inspect the contribution of gut bacteria. The gut sterilization imparted 

reduction in egg laying and hatching. Additionally the gut sterilization also led to no egg 

production upon feeding on malaria infected blood in case of Anopheles stephensi and 

prevalence of oocysts development was also found to be high. These studies indicate that the 

microbial consortium of the midgut of the mosquito, works in synergism to digest blood meal 

and finally the fecundity of mosquitoes. It highlighted the role of gut resident microbial 

community in various life events of the mosquito which may be used to develop 

mosquito/malaria control strategies. 
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Apicoplast, a plastid like prokaryotic organelle present in most apicomplexans, harbors its 

own genome which is similar to chloroplast DNA with missing photosynthetic genes. The 

origin of the apicoplast is believed to be through secondary endosymbiosis of a prokaryote by 

a eukaryote followed by a second eukaryote. During these evolutionary stages, many genes 

from the original prokaryote genome have been lost or have been transferred to the host 

eukaryote nuclear genome. Though certain major house-keeping genes are still maintained 

which include tRNA genes coding for all 20 amino acids, the genes involved in the 

modification of these tRNA are absent from the apicoplast genome. In prokaryotes, the 

product of the miaB gene, MiaB, has been reported to participate in the methylthiolation of 

the adenosine 37 residue during modification of tRNAs that read codons beginning with 

Uridine. As most of the tRNA coding genes in the apicoplast genome begin with uridine, thus 

we screened the Plasmodium database to find the gene encoding for MiaB and analysed it for 
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functional domains and targeting to the apicoplast. Our results show the conservation of the 

SAM superfamily and MiaB like domains in the Plasmodium vivax gene. The protein is 

conserved across the Plasmodium genus. Further as this protein has been reported to be 

dependent on iron-suphur acitivity in prokaryotes, we analyzed the binding of P. vivax MiaB 

predicted structure generated by homology modeling with the Fe-S cluster and with tRNA 

molecules. We hypothesize here that this protein is functional inside apcioplast and that the 

Fe-S clusters needed for its activity are provided by the SUF pathway (Fe-S biogenesis 

pathway) functional in the apicoplast. However, further experimentation needs to be done for 

elucidating the exact function of MiaB in Plasmodium and its importance in the whole 

apicoplast genome translational machinery. 
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Fe-S clusters are utilized as prosthetic groups in all living organisms for diverse range of 

cellular processes including electron transport in respiratory and photosynthetic processes, 

sensing of ambient conditions, regulation of gene expression and catalysis. In prokaryotes, the 

Fe-S clusters are synthesized de novo by one of the three pathways namely: Nif, Isc and Suf. 

In Plasmodium, the Isc pathway is dedicated for the mitochondrion, while the Suf pathway is 

shown to be functional in the apicoplast. In the present study, one of the Suf pathway proteins, 

iron sulphur cluster assembly accessory (PvSufA) protein is characterized for its function in 

Plasmodium vivax. The protein is evolutionarily conserved with the signature motifs of A-

type scaffold proteins including the three conserved cysteine residues. Co-localization studies 

using the antibodies raised against PvSufA protein suggested targeting of the protein to the 

apicoplast, which is in agreement with the previous reports of the Suf pathway said to be 

functional in the apicoplast. Biochemical assays and spectra analysis indicated the in vitro 

formation of Fe-S clusters on the protein. The binding of Fe-S clusters with the chains A & B 

of PvSufA protein, indicated the existence of PvSufA as a dimer. The interaction studies of 

PvSufA and PvSufB structures indicated the binding of PvSufA and PvSufBCD for the 

transfer of Fe-S clusters. This study thus indicates that P. vivax SufA may function as a 

scaffold protein in the apicoplast for the pre-assembly of Fe-S clusters which are then 

transferred to the target proteins. 
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Most bacteria in the environment do not exist in free living state but are found as complex 

matrix enclosed aggregates known as biofilms. There has been research interest in microbial 

biofilms because of their importance in industrial and biomedical settings. Bacterial cells 

produce a matrix that serve as a scaffold holding the biofilm together. It has been shown that 

bacteria in biofilms exhibit a highly balanced social behavior, both cooperative and 

competitive, and also imparts additional advantages to the residing bacterial communities. 

Biofilms are more resistant to antimicrobials and can withstand host immune system 

compared to free-swimming, planktonic bacteria.  In this study we are reporting the finding of 

an extremophile bacterium Deinococcus indicus from the wetland of Dadri which exhibits 

unique physiological properties. Deinococcus indicus is a red-pigmented, Gram negative rod- 

shaped bacterium. Deinococcus family members are shown to be resistant to arsenic and UV 

radiation. In this study we are reporting the ability of this bacterium to form extensive 

biofilms along with resistance towards heavy metals. To our knowledge this is the first report 

of biofilm formation in D. indicus. Our study also reports that D. indicus when grown in 

various growth media exhibits varying morphological forms, a phenomenon known as 

pleomorphism. Further, we found that the concentration of amino acids in the growth media 

plays a key role for the morphological variation displayed by this bacterium. 
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Polychlorinated biphenyls are one of the most widely distributed chlorinated pollutants in the 

environment. PCB molecules consist of a biphenyl nucleus carrying 1-10 chlorines that can 

create 209 possible congeners. Bioremediation of PCBs is regarded as one of the most cost-

effective and energy-efficient methods to remove PCBs from the environment. The present 

work aims at screening and characterization of PCB-degrading bacterial isolates from 

rhizosphere of Morus alba. Repetitive enrichment of rhizosphere soil samples of the Morus 

alba yielded four bacterial isolates which have the capacity to utilize biphenyl as sole carbon 

source in minimal salt medium. These bacterial isolates were characterized based on their 

morphological and biochemical tests. Based on growth behavior in biphenyl containing 

medium, isolate MAPN-1 was selected for further study. It was identified as Rhodococcus sp. 
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based on 16S rRNA gene sequence and showed comparably better growth on biphenyl. The 

metabolites obtained during degradation of biphenyl by MAPN-1 were resolved by Thin 

Layer Chromatography (TLC) on silica gel GF254 plates, using benzene: acetic acid (97:3) v/v 

as the solvent system. Resolved metabolites were detected by a UV lamp at 254 or 365 nm 

which indicated the presence of benzoic acid with Rf values 0.53, blue fluorescent and traces 

of unidentified metabolites. Further, an attempt was made to identify degraded products of 

biphenyl using Gas Chromatography-Mass Spectrometry (GC-MS) technique. GC-MS 

spectrum showed peaks corresponding to compounds 1-Hexadecene, mono (2-ethylhexyl) 

phthalate and 2, 3-dihydro-1-benzofuran. Enzyme Assay indicated the presence of catechol 1, 

2-dioxygenase which is responsible for biphenyl catabolism. Thus, preliminary work showed 

good potential of Rhodococcus sp. for PCB degradation and can be a good candidate for the 

bioremediation of PCB contaminated soil. However, further studies are needed to be done for 

determination of the unidentified metabolites/ peaks and the genes encoding the enzymes in 

the biphenyl degradation pathway. 
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Alkalophiles, a class of extremophiles are capable of sustaining a high alkaline environment      

(~ pH 11) but their exact mechanism is unknown. The alkalotolerant mechanism could be 

extrapolated to improve productivity of higher plants facing stressful environment. Out of 

various suggested hypothesis, Na
+
/H

+
 antiporter-mediated regulation is the widely accepted 

one which corroborates their role in pH homeostasis. Sequence and structural analysis was 

performed to understand precise role of antiporters. We analyze antiporter sequences of 

alkalophilic Arthrospira platensis NIES-39 to understand the underlying mechanism taking 

Synechocystis spp PCC 6803 as an alkalotolerant control. Difference in copy number and the 

presence of various functional domain(s) indicates the differential regulation of pH by these 

antiporters. Greater than 50% identity was obtained between 3 of the antiporters sequences of 

the two organisms. NhaP, KefB were the domains present in both organisms along with a 

unique UspA domain (Universal stress Protein A) only in Arthrospira platensis NIES-39. 

Transmembrane regions were also deduced using online servers in which Arthrospira 

platensis NIES-39 showed presence of 11-12 helices while Synechocystis spp PCC 6803 

showed 9-12 helices. This study pointed out possible role of antiporters on alkali tolerance.   
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Plant growth promoting bacteria with ACC (1-aminocyclopropane-1-carboxylic acid) 

deaminase (ACCD) activity play an important role in ameliorating effect of abiotic or biotic 

stress by reducing level of „stress ethylene‟ in plants. An ACCD bacterial isolate SBP-8 

identified as Klebsiella sp. having multifarious plant growth promoting activities, was isolated 

from rhizospheric soil of Sorghum bicolour growing in the desert region of Rajasthan, India. 

ACCD activity of SBP-8 was characterized at biochemical, physiological, and molecular 

levels. Isolate SBP-8 showed optimum growth and ACCD activity at increased salt (NaCl) 

concentrations of up to 6%, indicating its potential to survive and associate with plants 

growing in saline soil. The changes in fatty acid composition of SBP-8 under salinity stress 

were analyzed by GC-MS profiling of fatty acid methyl esters. For molecular characterization, 

presence of AcdS, a structural gene for ACCD, was confirmed by the polymerase chain 

reaction and sequence analysis. Analysis of up-stream elements of ACDS gene was done by 

SCOPE-tool (Suite for computational identification of promoter elements, 

genei.dartmouth.edu/scope), which identified presence of various transcription factors binding 

sites such as ihf, CRP, argR, and ropD. The resulting AcdS protein sequence was then 

modelled by using Modeler v9.15. Out of 100 model generated, the best 3D model was 

selected based on the lowest Normalized Dope Score (-1.35270), which showed 87.2% 

identity with the target (Salmonella typhimurium; PDB ID: 4D96) sequence. The superimpose 

conformation of target with model showed less number of variation. The present study 

establishes that use of a multifarious PGPR (plant growth promoting rhizobacteria) like 

Klebsiella sp. SBP-8 able to survive under saline conditions could provide insights into 

possible biotechnological approaches to decrease the impact of salinity and other stressors. 
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A. brasilense is a bacterium. Its type strain is Sp 7 (ATCC 29145). It is nitrogen fixing and is 

found in rhizosphere of several grasses. The genus Azospirillum comprises free-living, 

nitrogen-fixing bacteria that are known as plant growth-promoting rhizobacteria (PGPR), 

which can colonize, by adhesion, the root surface or the intercellular spaces of the host plant 

roots. The potential role of the PGPR in association with economically important cereals and 

other grasses is to promote plant growth by several mechanisms including nitrogen fixation 

and phytohormone production. Several species of Azospirillum are able to secrete 
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phytohormone such as auxins, gibberellins, cytokinins and nitric oxide as signals of plant 

growth promotion. A. amazonense is found to be associated with the roots and rhizosphere of 

several grasses including sugarcane, maize, sorghum and rice revealing a broad ecologinal 

distribution in Brazil. Studies revealed that A. amazonense is phylogenetically closer to 

Rhodosprillum centenum and Azospirillum irakenese than to A. brasilense. Unlike other 

Azospirillum strains, A. amazonense can grow in the presence of sucrose as sole carbon source 

and is also better adapted to soil acidity which offers the bacterium additional advantage for 

colonization of plant root tissue in acid environment. Moreover, A amazonense genomic 

analyses revealed the presence of genes not commonly distributed in other Azospirillum 

species such as those responsible for the utilization of salicin of carbon source (similar to A. 

irakense) and a gene cluster (RubisCo) implicated in carbon fixation. A. lipoferum is able to 

grow autotrophically by means of RubisCo, but the presence of the genes has not yet been 

demonstrated. 
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In the past decades there has been an explosion in research on non-coding RNAs, and non-

coding part of RNAs and their physiological and pathological functions. It is stated in many 

research papers and reviews that these non-coding factors are responsible for controlling the 

gene expression. These non-coding factors are also responsible for localization, stability, or 

degradation of RNAs in the cytoplasm.  Several classes of small (20–30 nucleotides) and long 

(>200 nucleotides) non-coding RNAs have been firmly established as key regulators of gene 

expression in processes ranging from embryonic development to innate immunity. The 

activities of the non-coding factors are much optimized because it had been found that the any 

alteration in the non-coding part leads to the disease propagation. There are many factors 

available on UTRs (untranslated regions) like secondary structure and various protein binding 

regions which work in coordination for normal function of gene. Alzheimer‟s, cancer and 

various other diseases are found to be due to altered process of gene expression. These factors 

can be targeted for disease treatment and gene regulation. 
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The present investigation was undertaken to study the antioxidative system and protein pattern 

in Brassica juncea seedling after subjecting to high temperature stress (45± 0.5°C) and on 

revival. Two tolerant genotypes viz BPR-542-6 and NRCDR-02 and two susceptible 

genotypes viz NRJ-119 and RGN-152 were screened at 45± 0.5°C on the basis of time taken 

to 50% seedling mortality. The activities of antioxidative enzymes viz, superoxide dismutase 

(SOD), peroxidase (POX), catalase, (CAT), ascorbate peroxidase (APX) and glutathione 

reductase (GR) increased under high temperature stress. SOD and CAT started decreasing but 

the activity of POX and GR still continued increasing in all the genotypes. But APX enzyme 

exhibited differential behaviour on revival which increased in tolerant genotype but decreased 

in susceptible genotypes. Ascorbic acid content and carotenoids increased under heat stress 

but during recovery, ascorbic acid continued increasing while carotenoids started decreasing. 

A major band of 53.12 kDa and minor bands of 100 kDa, 89.12 kDa, 74.13 kDa, 46.76 kDa, 

38.9 kDa in tolerant genotypes and protein bands of molecular weight 25.79 kDa and 30.7 

kDa in susceptible genotype appeared under high temperature stress which disappeared when 

the stress was relieved. 
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Salinity and sodicity are major abiotic stresses that hinder the performance of the crop plants 

all over the world. According to UNEP Report, globally some 20% of agricultural land under 

irrigation has become salt affected. Many halophytic grasses and non-grasses have inherent 

potential to survive at salt concentration even greater than sea water. Thus, tracing the abiotic 

stress related genes in the grasses, close relatives of cereal crops and their introgression in 

cereal genome for inducting better tolerance to salinity is need of hour. Keeping this aim in 

mind, two plant species Sporobolus marginatus (grass halophyte; Poaceae) and Suaeda 

nudiflora (non grass halophyte; Chenopodiaceae) were taken for protein profiling under saline 

environment i.e. Control, Sodic condition (pH 9.5 and pH 10.0), Saline conditions (EC 30, 40, 

50) and mixed saline-sodic i.e. (pH 9.0 with EC 10, 15, 20). The protein samples were 

isolated at vegetative stage and 10 % acrylamide gel electrophoresis was conducted to see the 

different pattern profiles under different conditions. In the control, Sporobolus accumulated 
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15.8 mg/g F.W. TSP and Suaeda accumulated 9.39 mg/g F.W. TSP. Maximum protein 

accumulation was observed at pH2 9.0 + ECe 20 dSm
-1 

in both the halophytes i.e. 17.02 mg/g 

F.W. in Sporobolus and 15.18 mg/g F.W. in Suaeda. At the same time, the absolute 

concentrations of TSP increased with increased sodicity/salinity. Sporobolus showed a total 

number of 16 polypeptides of molecular weight ranging from 118.9 to 8.93 kDa under control 

conditions. Under sodic condition (pH 9.5), the number of bands remain 12 which increased 

to 16 under pH 10.0 that means new polypeptide synthesized as the intensity of stress 

increased. Whereas under sodic condition (pH 9.5), only 8 bands appeared in Suaeda. The 

number of bands remains same with increase in sodic condition i.e. under pH 10.0 that means 

under sodic condition, Suaeda utilized protein for osmotic regulation as the intensity of stress 

increased. A prominent protein band of 53.09 kDa in Sporobolus marginatus and of 89.13 

kDa in Suaeda nudiflora was seen with all treatments except at ECe 30 dSm
-1

. A polypeptide 

of 105.9 kDa was differentiating between treatments specifically in Sporobolus marginatus. A 

polypeptide of 118.9 kDa was differentiating between treatments specifically in Suaeda 

nudiflora. A prominent fragment of 23.71 kDa was observed in control which disappeared 

with increasing stress conditions in Sporobolus. 
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A variety of low-molecular-weight proteins involved in defensive and storage roles have been 

reported from plant seeds. These proteins can be single or two-chain polypeptides with an 

approximate molecular weight of 10 to 14 kDa. They include 2S albumin storage proteins, 

small ribosome inactivating proteins (RIPs), lipid transfer proteins, protease inhibitors, 

antimicrobial peptides and thionin. The potential applications of some of these proteins as 

antiviral, antitumor and antimicrobial agents have generated a lot of interest in developing 

these molecules as biomedicines and plant defense agents. Putranjiva roxburghii, known as 

child life tree, is grown in tropical India and belongs to Euphorbiaceae family. Earlier, 

characterization of a trypsin inhibitor of ~34 kDa and a family 1 glycosyl hydrolase of 

~66 kDa from the seeds of P. roxburghii have been reported. The present study characterizes 

a novel ~12-kDa heterodimeric protein, designated as putrin, from the seeds of Putranjiva 

roxburghii. The purification of putrin to homogeneity was accomplished using DEAE-

sepharose where protein was unbound, CM-sepharose and Cibacron blue 3GA where it was 

bound and appeared as single peak on a size-exclusion chromatography column. A 15 % 

sodium dodecyl sulphate polyacrylamide electrophoresis gel, under reducing condition, 

demonstrated that putrin is made of two polypeptide chains of approximately 4.5 and 7.5 kDa. 

Circular dichroism studies demonstrated the helical nature and conformational stability of 

protein at increasing temperatures. Putrin exhibited both RNase and DNase activities and 

exerted antifungal activity but possessed relatively weak translation–inhibitory activity in cell-
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free system. The cloning and sequence analysis revealed a 414 bp open reading frame 

encoding a preproprotein of 137 amino acid residues. The amino acid sequence comparisons 

and phylogenetic analysis of putrin showed significant homology to 2S seed storage family 

proteins. The results demonstrated that putrin belongs to 2S albumin family and exhibits a 

spectrum of biotechnologically exploitable functions. 
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With objectives of targeted breeding and brinjal improvement activities, two readily crossable 

species Solanum melongena L. and S. incanum L. were used as parental lines to develop a 

structured mapping population i.e. RILs. To accelerate breeding programs and to obtain more 

genetic information for developing biotic and abiotic stress resistance lines and fruits of public 

choice, RNA-seq libraries from root, flower buds, stem, leaf samples, calyx and fruits of both 

the parental plants were deep sequenced and assembled into a representation of a high quality 

de novo transcriptome assembly using Illumina-basednext-generation sequencer HiSeq2000.  

Total 99.99% of high quality bases were obtained from all the tissues and based on the high 

quality reads, best transcript (>200bp) were successfully deposited in TSA database with 

accessions GAYR00000000 and GAYS00000000. Total 3156 SNV‟s were detected 

(Homozygous SNV: 227; Heterozygous SNV: 2929) in S. melongena, while in S. incanum 

3196 SNV‟s were detected (Homozygous SNV: 233; Heterozygous SNV: 2964). In S. 

melongena, 11262 SSRs while in S. incanum11829 SSRs were identified and primers were 

designed for studying molecular signatures and polymorphism patterns related to 

physiological and morphological characteristics of the plants. A total of 443 and 451 primers 

were developed associated with predicted SSR loci in S. melongena and S. incanum 

transcripts, respectively. Functional annotations were based on sequence similarity to known 

plant in GDB dataset revealed a distribution of functional categories for both species very 

similar to that of tomato genome. Based on annotation, 94,838 transcripts were identified of 

which, 21,914 unique genes could be identified for S. melongena.  In S. incanum, 95,096 

transcripts were obtained and 21,706 unique genes could be identified. Overall, 68 different 

transcription factors were identified in responses to biotic and abiotic stresses which play a 

pivotal role in expression and developmental pathways. The assembled and annotated 

information shall be very useful in identification of candidate genes (families), which shall 

further used to study the developmental, defence and metabolic pathways and in 

understanding the mechanisms behind other physiological characteristics to accelerate 

research on these non-model plants. The polymorphic SSRs between both parental lines are 

being used for genotyping of RILs to map various agri-horticultural traits. 
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The objective of this research was to investigate the effect of calcium chloride treatment on 

physicochemical characteristics of the guava fruit variety „Hisar Surkha‟. The fruits treated 

with various concentrations of calcium chloride (CaCl2: 1.0, 1.5, 2.0, 2.5, 3.0%) for five 

minutes were air dried and stored at room temperature. Samples were analyzed at three day 

interval until complete decay for loss in weight, firmness, total soluble solids, titratable 

acidity, ascorbic acid content and total antioxidant activity. Treatment with 1.5% CaCl2 

showed the most promising effects on quality of fruit as is evident from delaying the decrease 

of ascorbic acid and titratable acidity as compared to the control and other treatments. Total 

soluble solids decline upto 6th day but decrease was much less in 1.5% CaCl2 treated fruits. 

Further analysis showed that fruits treated with 1.5% CaCl2 exhibited the slower rate of 

physiological loss in weight and decreasing firmness upto 6thday as compared to control and 

other treated fruits. Also total antioxidant activity was highest in 1.5% CaCl2 treated fruits. 

The results thus indicate that application of 1.5% CaCl2 proves to be a favorable postharvest 

treatment in extending shelf-life and maintaining quality of guava fruits. 
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A selective sweep is the reduction or elimination of variation among the nucleotides in 

neighbouring DNA of a mutation as the result of recent and strong positive natural selection. 

A selective sweep can occur when a new mutation occurs that increases the fitness of the 

carrier relative to other members of the population. Natural selection will favour individuals 

that have a higher fitness and with time the newly mutated variant (allele) will increase in 

frequency relative to other alleles. Because selective sweeps allow for rapid adaptation, they 

have been cited as a key factor in the ability of pathogenic bacteria and viruses to attack their 

hosts and survive the medicines we use to treat them. In such systems, the competition 

between host and parasite is often characterized as an evolutionary “arms race”, so the more 

rapidly one organism can change its method of attack or defense, the better.  
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Hippo signalling has emerged as a novel tumor suppressor pathway that plays an important 

role in the regulation of tissue and organ size during development. The Hippo pathway 

consists of a core kinase cascade in which Hpo phosphorylates the protein kinase Warts. 

Activated Wts then go and phosphorylate and inactivate the transcriptional coactivator Yorkie 

(Yki). Wts promotes the association of Yki with 14-3-3 proteins, which helps anchor Yki in 

the cytoplasm and prevent its transport to the nucleus. Homothorax - a homeodomain 

transcription factor - in conjunction with Yki has been shown to regulate micro RNA bantam, 

a positive regulator of growth. Works from various laboratories have shown that down 

regulation of Homothorax reduced epithelial cell growth in eye discs. Here, we tried to 

characterize the effects of Homothorax knockdown in glial cells and its effects on CNS 

growth and development at various stages of Drosophila development. Previous work from 

our laboratory showed that glia specific knock down of Homothorax does not reduce the glial 

cell number. However, in the present work we noticed that the mutant larvae displayed wedge 

shaped CNS phenotype with extended optic lobes.  Further, we also studied the effect of Hth 

RNAi in embryos. In addition to that, we also noticed that Hth RNAi mutant pupae never 

enclosed into adults.  Further, both to confirm the specificity of RNAi and rule out the off 

target effects of RNAi, we performed rescue experiments using mammalian homologue of 

Homothorax i.e. UAS MycMeis. Glia specific expression of UAS MycMeis completely 

rescued the Hth RNAi phenotype to normal. This experiment allowed us to study the 

functional conservation of Homothorax. Further it would be very interesting to study and 

characterize these phenotypes at both cellular and molecular level. 
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Hb E is the most common Hemoglobin variant in Southeast Asia as well as in Northeast India. 

However, the data on prevalence of Hb E from Tripura is scanty or not available. This study 

aims to assess the prevalence of Hb E variant in the population of Tripura, Northeast India. A 
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total of 2400 cord blood samples were collected from the Government Medical College & 

GBP Hospital, Agartala. Of these, 1947 newborns belonged to the Bengali community, 366 

were Ab-original tribes of Tripura, 47 were immigrant tribes and 42 others. All the samples 

were analyzed by the Bio-Rad Variant II HPLC system using β thal short programme. The 

samples showing the presence of Hb E by HPLC were further confirmed by DNA analysis. 

Abnormal Hb E fractions were seen in 85 (4.36%) newborns in Bengali and 221 (60.4%) 

newborns among the Ab-original tribes. Out of 221 cases, Hb E Trait was seen in 136 

(37.16%) newborns followed by 85 (23.22%) cases of Hb E disease. In case of Bengali Hb E 

disease was detected only in 4 (0.20%) newborns and the rests 81 (4.15%) were Hb E Trait. 

Findings suggest a high prevalence of Hb E variant especially in Ab-original tribes of Tripura. 
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