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About D. Y. Patil Vidyapeeth, Pune: 

Dr. D.Y. Patil Vidyapeeth (DPU), Pune managed by Dr. D. Y. Patil Vidyapeeth Society, Pune, was declared as 

“Deemed to be University  under Section 3 of the UGC act 1956 in 2003 and was accredited by NAAC with ‘A’ Grade 

for a period of 5 years in 2015. It has also been recognized by Scientific and Industrial Organization (SIRO) in 2014 

for a period of 3 years. The said recognition was renewed again for a period of 3 years in 2017. 

Dr. D.Y. Patil Vidyapeeth was started with the mission ‘To contribute to the socio-economic and ethical development 

of the nation, by providing high quality education through institutions that have dedicated faculty and state-of-the-art 

infrastructure, and are capable of developing competent professional and liberal-minded citizens’. It has nine 

constituent Institutions at Pune viz., Padmashree Dr. D. Y. Patil Medical College, Hospital & Research Centre, Dr. D. 

Y. Patil Dental College and Hospital, Padmashree Dr. D. Y. Patil College of Physiotherapy, Dr. D. Y. Patil Institute of 

Optometry & Visual Sciences, Padmashree Dr. D. Y. Patil College of Nursing, Dr. D. Y. Patil Biotechnology & 

Bioinformatics Institute and Global Business School and Research Centre.  

The well planned and equipped campus is situated at two places in Pune, main campus in Pimpri and two of its institutes 

viz.: Dr. D. Y. Patil Biotechnology & Bioinformatics Institute and Global Business School and Research Centre are 

situated in Tathawade. Both the campuses have a splendid infrastructure with all basic and advanced amenities. 

About Dr. D. Y. Patil Biotechnology and Bioinformatics Institute 

Dr. D.Y. Patil Institute of Biotechnology and Bioinformatics was established in the year 2004. It qualifies as one of the 

finest institute imparting B. Tech in Biotechnology and Bioinformatics and M. Tech (integrated) in Biotechnology 

owing to its excellent faculty and supreme infrastructure. In the year 2007, the institute started M.Sc. in Biotechnology 

& in the year 2010, the institute started Ph.D. program in Biotechnology and Bioinformatics. 

The Institute is approved by All India Council for Technical Education (AICTE), GOI and is supported by DST-FIST 

(Infrastructure Support for Teaching & Research awarded by the Department of Science & Technology, Ministry of 

Science &Technology and GOI). 

Biotechnology laboratories are well-equipped with facilities required for practical on biochemistry, microbiology, 

molecular biology, animal tissue culture and plant tissue culture. The computer laboratory is having high speed 

computers, application software and internet facilities required for practical’s related to information technology and 

bioinformatics. Further improvement in the laboratories and the infrastructure are foreseen with strong and dedicated 

team and very supportive management. 

 

The institute has one of the finest groups of faculties with expertise in different fields of biosciences. The highly 

qualified and efficient faculties provide knowledge to the students on maximum available branches of biosciences, a 

requirement for their specialization in future. They offer advanced curriculum with concrete practical education by 

means of well-equipped laboratories, well-stocked library and continuous student assessment with CGPA system of 

evaluation. The proficient infrastructure offers excellent opportunity, creating capable youth with sound theoretical and 

practical knowledge base to venture into the challenges of 21st century. 

 

On the research front also the institute is progressing in great speed. It has received number of research grants from 

Government of India as well as foreign agencies. The students as well as the faculty are actively participating in field 

of research. There are number of students coming every year from other institutes to pursue their research projects. The 

main thrust research areas of the institute are bioremediation, fermentation technology, computational biology, 

computer aided drug designing, environmental biotechnology, plant biotechnology and microbial diversity. 

 

The alumnus is very strong owing to their good positions in Industry, National and International laboratories. Nearly 

20% students go ahead to pursue higher studies in well-known national and international universities further adding 
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to the alumni strength. The Institute and the Vidyapeeth will continue their zest to provide quality education and 

research in the years to come. 

 

ORGANIZERS 
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Symposium Chair Dr. Somnath Patil, Secretory,  Dr. D. Y. Patil Vidyapeeth Society 
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Scientific Program for RAMBB 2019 
 

14th March 2019 (THURSDAY) DAY 1- Conference Main Hall, GBSRC Building 

09:00 to 10:00 h Registration -Atrium Area near Conference Main Hall 

10:00 to 10:40 h Inaugural Function 

10:45 to 11:30 h Inaugural Lecture by Chief Guest- Dr. Samir Bhattacharya, Visva Bharati 

University, Santineketan 

11:30 to 11:45 h TEA BREAK- Biotechnology and Bioinformatics Institute Building Level 

‘0’ 

SESSION 01 DISEASE BIOLOGY: Session Coordinators- Dr. Amit Ranjan and Dr. 

Manisha Deshpande 

Disease Biology  

11:45 to 12:10 h 

LECTURE 1: Dr. Dwaipayan Bharadwaj, JNU 

Disease Biology      

12:15 to 12:40 h 

LECTURE 2: Dr. Kavita Lole, NIV 

Disease Biology      

12:45 to 13:05 h 

LECTURE 3: Dr. Jayanta Kumar Pal, DPU 

Disease Biology      

13:10 to 13:30 h 

LECTURE 4: Dr. Nilesh Kumar Sharma, DPU 

13:30 to 14:00 h LUNCH BREAK 

14:00 to 14:30 h POSTER SESSION I- Disease Biology; Stem cells and Developmental 

Biology      

SESSION 02 YOUNG RESEARCHERS SESSION I: Session Coordinator- Dr. Kasim 

Khan 

Young Researchers Session 

 14:30 to 15:00 h 

Young Researchers Presentations (3 speakers for 07 min each) 

SESSION 03 STEM CELLS AND DEVELOPMENTAL BIOLOGY: Session 

Coordinators- Dr. Neelima Dubey and Dr. Nilesh Sharma 

Stem cells and 

Developmental Biology      

15:00 to 15:25 h 

LECTURE 5: Dr. Deepa Subramaniam, NCCS 

15:30 to 15:45 h TEA BREAK- Biotechnology and Bioinformatics Institute Building Level 

‘0’ 

Stem cells and 

Developmental Biology      

15:45 to 16:10 h 

LECTURE 6: Dr. Surendra Ghaskadbi, ARI 

Stem cells and 

Developmental Biology      

16:15 to 16:35 h 

LECTURE 7: Dr. Ramesh Bhonde, DPU 

Stem cells and 

Developmental Biology      

16:40 to 17:00 

LECTURE 8: Dr. Manisha Deshpande, DPU 

17:00 to 17:15 h Summing up- Day 1 
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15th March 2019 (FRIDAY) DAY 2- Conference Main Hall, GBSRC Building 

09:30 to 09:35 h Welcome- Day 2- Dr. Manjusha Dake 

SESSION 04 MICROBES AND METAGENOMICS: Session Coordinators-  Dr. G. 

D. Tandon and Dr. Girish Bhopale 

Microbes and Metagenomics                   

09:40 to 10:05 h 

LECTURE 9: Dr. Prashant Dhakephalkar, ARI 

Microbes and Metagenomics                                      

10:10 to 10:35 h 

LECTURE 10: Dr. Mahesh Dharne, NCL 

Microbes and Metagenomics                                      

10:40 to 11:05 h 

LECTURE 11: Dr. Surekha Satpute, SPPU 

11:05 to 11:20 h TEA BREAK- Biotechnology and Bioinformatics Institute Building 

Level ‘0’ 

Microbes and Metagenomics                                      

11:25 to 11:45 h 

LECTURE 12: Dr. Neelu Nawani, DPU/Dr. Virendra S. Bisaria, IIT, 

Delhi 

Microbes and Metagenomics                                                        

11:50 to 12:10 h 

LECTURE 13: Dr. Sarika Pawar, DPU 

SESSION 05 YOUNG RESEARCHERS SESSION I: Session Coordinator- Dr. 

Kasim Khan 

Young Researchers Session 

 12:15 to 12:45 h 

Young Researchers Presentations (3 speakers for 7 min each) 

13:00 to 13:30 h LUNCH BREAK 

13:30 to 14:30 h POSTER SESSION II- Microbes and Metagenomics; Plant 

Biotechnology                                                        

SESSION 06 PLANT BIOTECHNOLOGY: Session Coordinators- Dr. Neelu Nawani 

and Dr. Rajesh Gupta 

Plant Biotechnology                                                                                    

14:30 to 14:55 h 

LECTURE 14: Dr. Narendra Kadoo, NCL 

 

Plant Biotechnology                                                                                    

15:00 to 15:25 h 

LECTURE 15: Dr. Indu Sawant, NRCG 

 

15:30 to 15:45 h TEA BREAK- Biotechnology and Bioinformatics Institute Building 

Level ‘0’ 

Plant Biotechnology                                                                                    

15:45 to 16:10 h 

LECTURE 16: Dr. Nutan Malpathak, SPPU 

 

Plant Biotechnology                                                                                    

16:15 to 16:40 h 

LECTURE 17: Dr. Minal Wani, DPU 

16:45 to 17:00 h Summing up Day 2- Dr. Priyanka Guru 
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16th March 2019 (SATURDAY) DAY 3- Conference Main Hall, GBSRC Building 

09:30 to 09:35 h Welcome- Day 3- Dr. Soumya Basu 

SESSION 07 BIOINFORMATICS AND SYSTEMS BIOLOGY: Session 

Coordinators- Dr. Shipra Deep and Dr. Swapnil Gaikwad 

Bioinformatics and Systems 

Biology  09:40 to 10:05 h 

LECTURE 18: Dr. K. V. Swamy, DPU 

Bioinformatics and Systems 

Biology 10:10 to 10:35 h 

LECTURE 19: Dr. Sangeeta Sawant, SPPU 

Bioinformatics and Systems 

Biology 10:40 to 11:00 h 

LECTURE 20: Dr. Shuchi Nagar, DPU 

11:00 to 11:15 h TEA BREAK- Biotechnology and Bioinformatics Institute Building 

Level ‘0’ 

SESSION 08 YOUNG RESEARCHERS SESSION II: Session Coordinator- Dr. 

Kasim Khan 

Young Researchers Session 

 11:15 to 11:35 h 

Young Researchers Presentations (2 speakers for 7 min each) 

SESSION 09 INSPIRING FOR  INNOVATION: Session Coordinators- Dr. Viniti 

Vaidya and Dr. Rachna Pandey 

Inspiring for Innovation 

11:40 to 12:05 h 

LECTURE 22: Dr. Premnath V., Venture Centre 

 

Inspiring for Innovation 

12:10 to 12:30 h 

LECTURE 23: Dr. Avinash Thakur, DIT 

 

12:40 to 13:20 h LUNCH BREAK 

13:20 to 14:00 h POSTER SESSION III- Bioinformatics; Innovation Prize Competition- 

Rs. 75000                                                       

14:00 to 14:10 h Inauguration of Innovation Incubation Cell 

SESSION 10 COMPANY STARTUP: Session Coordinators- Dr. Arvind Goja and Dr. 

Supriya Kore 

Company Start-up 

14:10 to 14:35 h 

LECTURE 24: Dr. Pralhad Wangikar, Prado Pvt. Ltd. 

 

Company Start-up 

14:40 to 14:50 h 

Company Pitching Entries 

14:50 to 15:20 h Valedictory Function 

Gist of the seminar- Dr. Neelu Nawani 

Concluding remarks- Dr. J. K. Pal 

Awards  

15:30 to 16:00 h HI TEA- Biotechnology and Bioinformatics Institute Building Level ‘0’ 

 

Note: The program is subject to last minute changes, if any. 
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Inaugural Lecture 

Chief Guest- Dr. Samir Bhattacharya, Visva Bharati 

University, Santineketan 

 

Samir Bhattacharya obtained his B.Sc. (Hons.) and M.Sc. degrees from Calcutta 

University and joined as a research scholar at the Indian Institute of Chemical 

Biology (IICB) known as Indian Institute of Experimental Medicine at that time at 

Kolkata. He earned his Ph.D. (1970) under the supervision of Dr. A. G. Dutta, FNA. 

He went to USA in 1975 as a Senior Fulbright Fellow and worked with Professor 

Aubrey Gorbman at the University of Washington, Seattle. He continued his work 

with Professor Aubrey Gorbman again in 1983 when he was selected, a second time, as a Senior 

Fulbright Fellow and significantly contributed to understand the mechanism of thyroid hormone action. 

Presently, he is at Visva-Bharati as an Emeritus Professor.  

Professor Samir Bhattacharya joined School of Life Science, Department of Zoology at Visva-

Bharati (Central University) and initiated the teaching of Comparative Biochemistry and Endocrinology 

at the MSc level. He also established a Centre of Biotechnology in this University and continued his 

research with thyroid hormone along with brain peptide and metabolic hormones. He has significantly 

contributed to the understanding of the hormonal signaling mechanisms, especially, in relation to the 

insulin resistance. He joined IICB as its Director in 1999 and initiated the field of molecular medicine 

for the critical diseases, such as asthma, leukemia and prostate cancer taking traditional knowledge as 

the basis. He has published over 146 research articles, and mentored a large number of students including 

53 PhD students.  

Professor Bhattacharya was on the Editorial Board of the journals from Academic Press (now 

Elsevier). He along with the six scientists from Japan, China, Australia and Singapore established a new 

International Society on Comparative Endocrinology covering the area of Asia and Oceania (AOSCE- 

Asia & Oceania Society for Comparative Endocrinology) in 1986. He was the President of this Society 

for four years. He also served as a Council Member (2001-02) and Vice-President (2003) of INSA.  

He has received many awards such as the Rafi Ahmed Kidwai Award of ICAR (1999), MRN 

Prasad Memorial Lecture Award of INSA (1998), FICCI Award (2001), Barclay Memorial Gold Medal 

of the Asiatic Society (2001) and CSIR Technology Award (2002) and Chandrakala Hora Memorial 

Medal of INSA (2007). He is also a Fellow of the Indian Academy of Science, Bangalore and National 

Academy of Sciences (India), Allahabad. 
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Cross-talk of two cells, adipocyte and macrophage, primarily contributes in the 

development of insulin resistance and type 2 diabetes. 

                                                              Samir Bhattacharya 
INSA Distinguished  Professor & Emeritus Professor  

Centre for Advanced Studies in Zoology 

Visva-Bharati (A Central University),Santiniketan, West Bengal 
 

  Lipid plays a central role in producing insulin resistance and type 2 Diabetes. Adipocytes are the 

major cells in adipose tissue, they uptake lipid, store them and secrete them for yielding energy through 

mitochondrial bioenergetics. If there is a defect in adipocyte, it turns towards an inflammatory 

phenotype, store excess fat or lipid but do not mobilize them for required yield of energy. This lipid 

laden hypertrophied adipocyte secrete proinflammatory cytokines which aggravate inflammation and 

cause insulin resistance. Inflamed adipocyte attract macrophage, they infiltrate into the adipose tissue, 

resides there and therefore termed as adipose tissue macrophage (ATM). These macrophages are 

polarized from anti-inflammatory M2 to proinflammatory M1 phenotype and vigorously release 

inflammatory cytokines. Question is – Who drives them to adipose tissue and who converts them from 

M2 to M1 phenotype there? Signals so far known in this transformation are produced from adipocyte. 

Regulatory pathway for such signals are still unclear. One can imagine the peak inflammatory status 

when both hypertrophied adipocytes and M1 macrophages produce combined effect in releasing 

proinflammatory cytokines which inflict insulin resistance and type 2 diabetes. Excess of fat 

accumulation in adipocyte significantly elevated Fetuin-A (FetA) level due to overexpression of FetA 

gene in both liver and adipose tissue. We have demonstrated that FetA plays a key role in producing 

certain negative signals which permitted a strong inflammatory activity of both adipocyte and 

macrophage which in turn cause insulin resistance, knock down of FetA gene in adipocyte could 

effectively prevent inflammation in both cells and improved insulin sensitivity. Results so far obtained 

indicate that if cross-talk between adipocyte and macrophage could be interfered, loss of insulin activity 

that causes insulin resistance could be averted. 

 

Following persons have contributed in this investigation: Sandip Mukherjee, Snehasis Das, Dipanjan 

Chattopadhyay, Subhendu Chatterjee and Sutapa Mukherjee 
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Dr. Dwaipayan Bharadwaj 

Dr. Dwaipayan Bharadwaj is a professor at School of Biotechnology, Jawaharlal Nehru 

University, New Delhi. His main research areas are Functional genomics and 

epigenomics of complex diseases with special emphasis on type 2 diabetes and 

childhood obesity. Dr. Bharadwaj has more than 27 years of research and academic 

experience at various reputed labs and institutions like IGIB, AcSIR and University of 

New Maxico. Dr. Bharadwaj is having several number of awards like MDRF-UOM 

Oration Award, DBT-CREST Award and National Academy of Sciences. He has special achievement 

like “Faculty-Mentor in the US D43 Millennium-Promise Award” at Centre for Chronic Disease Control, 

New Delhi. Dr. Bharadwaj has published his work in reputed journals such as Diabetes, Biochemical 

and Biophysical Research Communications, Molecular & Cellular Proteomics and in the book titled 

“Genomics and Health in the Developing World” by Oxford University Press. He has international and 

national collaborations and patents related with diabetes disease.   

 

Gene to biology: reality show in type 2 diabetes genetics 

Dwaipayan Bharadwaj 

Systems Genomics Laboratory, School of Biotechnology, Jawaharlal Nehru University,  

New Delhi 

We have performed a two stage genome wide association studies of type 2 diabetes in 12535 in 

Indians and found a novel signal in chromosome 2 that is strongly associated with the disease. After fine 

mapping a 2 MB region at the both sides of the associated SNP we found 3 mutations in a gene including 

one nonsynonymous change, one synonymous change and one deletion. We have done detailed biology 

of that gene in appropriate cell and established that biology in context of type 2 diabetes. 
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Dr. Kavita Lole – Scientist F, NIV, Pune 

Dr. Kavita S. Lole is currently working as Scientist E at ICMR-National Institute of 

Virology. She has received Cambridge Nehru scholarship (1987), Fogarty 

International Fellowship (1997-98) and French Govt. INSERM Fellowship (2001).  

She is a member in various research and academic committee in NIV. Dr. Lole 

expertise in gene cloning, protein expression using various systems, sequencing, 

phylogenetic analysis and molecular epidemiology of viruses. She has completed 7 

research project funded by DST, DBT and ICMR govt. of India and 1project is ongoing. She has 

published her work in national and international reputed journals and book chapters. 7 students have 

completed Ph.D. and 4 are currently working under the guidance of Dr. Lole.  

 

MicroRNA-122 facilitates Hepatitis E virus replication by directly interacting with 

the viral genome 

Bangari Haldipur, Kavita Lole, 

ICMR-National Institute of Virology, Pune, India 

 

Hepatitis E virus (HEV) infection in most patients follows a self-limited course; however, 20-30% 

mortality is seen in infected pregnant women. HEV super-infections in patients with chronic hepatitis B 

or hepatitis C are associated with adverse clinical outcomes and warrant therapy. miR-122, a liver 

specific microRNA plays a significant role in liver diseases including hepatitis B, hepatitis C and 

hepatocellular carcinoma. We investigated possible role of miR-122 in HEV infection/pathogenesis. In 

silico predictions showed that majority of HEV genomes, belonging to genotypes 1, 2, 3 and 4 harbor at 

least one miR-122/miR-122* target site. Interestingly, HEV-1 genomes showed a highly conserved 

(97%) miR-122 target site in RNA dependent RNA polymerase (RdRp) encoding region (RdRpc). We 

analyzed significance of miR-122 target site in HEV-1 genome by using replicon based cell culture 

system. HEV infection did not change basal levels of miR-122 in hepatoma cells. However, transfection 

of these cells with miR-122 mimics enhanced HEV replication and depletion of miR-122 lead to 

suppression of HEV replication. Mutant replicons with altered target RdRpc sequence showed a drastic 

decrease in virus replication, while, introduction of alternative miR-122 target site/s rescued viral 

replication. There was enrichment of HEV-1 RNA and miR-122 molecules in RNA-induced silencing 

complexes in HEV infected cells. Furthermore, pull down of miR-122 molecules from HEV-infected 

cells resulted in pull down of HEV genomic RNA. These observations indicate that miR-122 directly 

interacts with viral genome and favors virus replication. The positive role of miR-122 in viral replication 

presents novel opportunities for antiviral therapy and management of Hepatitis E. 
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Dr. Jayanta Kumar Pal 

Prof. Jayanta Kumar Pal obtained his B.Sc. (Hons.) and M.Sc. (Zoology) from Visva-Bharati, 

Santiniketan, with first class. He was a University topper in these examinations. His Ph.D. was 

in Zoology, with a focus in the field of Developmental Biology. After completion of his Ph.D. 

in 1982 from the University of Pune, he was awarded the High level Fellowship from the French 

Government for postdoctoral studies at the Institute Jacques Monod (University of Paris VII). 

He then moved to the US and worked briefly as an Assistant Professor at Tufts University, 

Boston and then at the Harvard-MIT School of Health Sciences & Technology at the prestigious 

Massachusetts Institute of Technology (MIT), Cambridge, USA. During this tenure, Prof. Pal acquired expertise 

in wide areas of Life Sciences and Biotechnology. Prof. Pal returned to the country in 1992 and joined the 

Department of Zoology as an Associate Professor, with the Biotechnology Teaching Programme. The University 

of Pune was one among the five first Biotechnology departments supported by the Government of India, 

Department of Biotechnology. He became Professor of Biotechnology in 2000, and headed the Department of 

Biotechnology, University of Pune (now Savitribai Phule Pune University) for 10 years. He also received the 

prestigious UGC Basic Science Research Faculty Fellowship. He retired from this institution as Professor and 

Head. 

Biotechnology being an evolving discipline, Prof. Pal had the opportunity to influence, participate and observe 

the growth of this discipline. With his passion for teaching, he has been involved in several syllabus revisions, in 

order to ensure that students receive updated knowledge. His teaching expertise goes beyond master’s level 

courses, as he has mentored over 30 Ph.D. and Postdoctoral fellows, all of whom are well placed as Faculty and 

Scientists in India and abroad. For 10 years, Prof. Pal was responsible for coordinating the Ph.D. Fellowship 

programme of the Department of Biotechnology (DBT JRF), Govt. of India 

In addition to teaching, Prof. Pal was and still is actively involved in biotechnology research. During his tenure of 

25 years at the University of Pune, Prof. Pal received 14 extramural research grants (DBT, DST, CSIR, DAE, 

UGC etc.) and he also had National (NCL, NCCS, Genova Pharmaceuticals) and International (University of Paris 

VI, Paris; CNRS Centre for Macromolecular Biochemistry Research, Montpellier, France) research collaborations 

and joint Ph.D. students. He published as the lead author a text book named Fundamentals of Molecular Biology 

(Oxford Univ. Press) for postgraduate students, and he also obtained a US patent for an invention made in his lab. 

His total number of research publications and chapters of books has exceeded 80. 

He received many teaching and research awards and was elected Fellow of National Academy of Sciences, India, 

and Maharashtra Academy of Sciences. He worked as a member of various task forces of funding agencies, like 

DBT, CSIR, UGC etc., and expert committee of various Universities for selection of teachers, Ph.D. and 

Postdoctoral students. He also was chairman and member of various other committees like, IBSC, BOS, Academic 

Council, Ethics and Animal ethics committees of various Institutes/Universities like NCL, NCCS, SPPU, ARI, 

Shivaji University, SRTM, NEHU etc. He visited many Institutes in various Countries abroad, like UK, France, 

Poland and USA for research activities, where he also delivered invited talks. Currently, upon invitation, he has 

taken over charge of Director, Dr. D.Y. Patil Biotechnology and Bioinformatics Institute, Dr. D.Y. Patil 

Vidyapeeth, Pune. 
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Leishmania donovani: a mutant strain, generated by tampering with protein 

synthesis machinery, as a potential vaccine candidate for Leishmaniasis 

Jayanta K. Pal 

Dr. D.Y. Patil Biotechnology & Bioinformatics Institute, Dr. D.Y. Patil Vidyapeeth, 

 Tathawade, Pune 411033 

Any therapeutic intervention of parasites needs a detailed knowledge of their complex life cycle 

and to identify peculiarities in their metabolism in relation to that of their respective hosts. In this context, 

a clear understanding of gene regulation in both the parasites and their hosts is of relevance.  My lab has 

been interested in understanding the mechanism and regulation of initiation of protein synthesis in a 

protozoan parasite, Leishmania donovani, which causes leishmaniasis. The main focus has been to 

identify the differences in this process between the parasite and the host cells, which may guide us in 

designing therapeutic measures to control leishmaniasis.  

In eukaryotes, one of the major mechanisms of regulation of initiation of protein synthesis is 

modification (phosphorylation) of one of the eukaryotic initiation factors, eIF2 by multiple eIF2 

kinases that are regulated differently.  Under various stress conditions, when eIF2 is phosphorylated, 

the availability of functional eIF2.Met tRNA. GTP ternary complex becomes rate limiting leading to 

shut down of protein synthesis. From the genome data of a related species, Leishmania major, we 

identified 3 plausible eIF2 kinases. All of these appeared to be significantly different from those of the 

mammals (having barely 30% sequence similarity).  This prompted us to clone and characterize them in 

order to understand their regulatory role in protein synthesis.  

In the present investigation, we cloned and characterized one of these eIF2 kinases,   LdeK1. It turned 

out to be a functional eIF2 kinase and it had a partial similarity with the GCN2 eIF2 kinase of 

mammals which is regulated during serum starvation. It is expressed predominantly in the promastigotes 

and is highly regulated during nutritional stress. This prompted us to develop a dominant negative mutant 

strain of the parasite and undertake further studies. This strain although grew normally in vitro, its growth 

during nutritional stress was severely affected. This prompted us to determine its infectivity to the 

macrophage in vitro as opposed to that of the wild type. The results being promising, we performed 

infection studies in vivo in mice, and determined parasitic load in spleen and liver. Some preliminary 

data on various cytokine profiles during infection of PBMCs of mice tend to suggest that this strain leads 

to more of a TH1 type of response (inflammatory) besides its ability to balance between TH1 and TH2 

responses that is ideal for a vaccine candidate. Further work in progress towards validating its vaccine 

potential in mice appears to be promising 
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Dr. Nilesh Sharma 

Dr. Nilesh K. Sharma is an Associate Professor in the Cancer and Translational 

Research Group, Dr. D. Y. Patil Biotechnology and Bioinformatics Institute, Dr. D. 

Y. Patil Vidyapeeth, Pune. Dr. Sharma graduated from Department of Biotechnology, 

Indian Institute of Technology, Roorkee in the specialization of health science. During 

his post doctoral training at NIEHS, USA and Rutgers University, USA, Dr. Sharma 

has gained experience in the area of DNA repair genetics and cancer biology. His 

main research interests are tumor heterogeneity and biomarkers discovery. He has used in vitro cancer 

cell model and clinical patients’ model of breast and oral carcinoma. Dr. Sharma has research grants 

from DST-SERB and DPU, Pune. Over the past ten years, Dr. Sharma has been credited with more than 

50 publications and three Indian patents. Dr. Sharma is serving as guide for two Ph.D. students and one 

Ph.D. student guided. Besides Ph.D. students, his lab has trained more than 20 UG/PG research interns 

and these students are duly acknowledged for their authorship in many publications and patents. Dr. 

Sharma has received young DPU researcher award (2016) and DPU researcher award (2018). 
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Complexity and heterogeneity of tumors: therapeutic and prognostic avenues 

emerge from inter- and xeno-heterogeneity 
Nilesh Kumar Sharma1 

1Cancer and Translational Research Lab, Dr. D. Y. Patil Biotechnology & Bioinformatics Institute, Dr. D.Y. 

Patil Vidyapeeth, Pune, Maharashtra, India, 411033. Email-nilesh.sharma@dpu.edu.in 

Intra- and inter-tumor heterogeneity among colorectal cancer patients are considered major hurdles towards 

achieving precise, potent and personalized cancer therapeutics. Among discernible factors that contribute in tumor 

heterogeneity are elucidated as genetic, molecular, epigenetic and environmental pressures including switching 

from standard dietary pattern to high fat and high saturated sugar diet. In recent, attentions are appreciable to 

realize the contributions of tumor microenvironment including microbiome populations situated in the local niche 

of solid tumors including colon and mammary cancer. It is important to witness that these above are rare in 

ruminants like goat and high occurrence in human. However, mechanisms underlying such observations are 

lacking and scope of using goat urine derived metabolites may serve as the connecting evidences to support the 

role of gut microbiotas in cancer susceptibility and occurrence.   

Our lab is interested in study on landscape of tumor heterogeneity in colorectal, oral and breast carcinoma. Further, 

understanding on distinct metabolic inter- and xeno-heterogeneity is intended for translating into biomarkers based 

development assay. One aspects of investigation with reference to lower down the dose of main stay drugs, our 

lab suggest that cisplatin at low dose combined with L189 DNA ligase inhibitor is a good option. On the other 

side, doxorubicin at low dose can be combined with SCR-7 NHEJ inhibitor to show better efficacy. Other than 

known drugs, currently lab is interested to evaluate the role of small regulatory RNAs from edible plants upon 

cancer cells. Recently, we showed that small regulatory RNAs from corn is able to demonstrate apoptotic cell 

death upon cancer cells. Interestingly, small regulatory RNAs from potato also have potential interfering small 

RNAs that may have potential targets in cancer cells. But, we did not find substantial apoptotic cell death, rather, 

we observed the S-phase cell cycle arrest in cancer cells. In other therapeutic approaches, our lab revealed that 

goat urine DMSO fraction contained shirt chain fatty acids and displayed very high apoptotic cell death upon 

colon cancer cells over other cancer cell types.  

In addition to therapeutic goal, our lab reported on the design of vertical tube gel electrophoresis to achieve the 

fractionation of metabolites from various biological samples like urine saliva, cell death conditioned medium, cell 

lysates etc. Currently, our lab is on the verge of using LC-MS/MS technique to determine metabolite profiling 

from above used techniques to claim and develop biomarkers assay for early detection of cancer. 

ACKNOWLEDGEMENT: The authors acknowledge financial support from DPU and DST-SERB. 
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Dr. Deepa Subramanyam 

Dr. Deepa Subramanyam is currently working as Scientist E at NCCS, Pune. She has 

received Welcome Trust–DBT India Alliance Intermediate Fellowship (2013 – 2018), 

DBT Ramalingaswami Fellowship (2012 – 2017), UCSF PBBR Fellowship and ICRETT 

fellowship granted by The International Union against Cancer (UICC), Geneva. Also she 

has received many travel awards from EMBO, UNESCO and NCBS.  She has national 

and international publications in reputed journals.  Dr. Subramanyam have one US 

patent. Currently, Dr. Subramanyam investigating the role of endocytosis and vesicular transport in 

deciding the future state of an undifferentiated embryonic stem cell.   

 

Regulation of embryonic stem cell pluripotency by intracellular 

trafficking pathways. 

Deepa Subramanyam 

National Centre for Cell Science, Pune -411007 

 

Cell fate determination in the early embryo is regulated by a number of mechanisms. Recently, vesicular 

trafficking has been shown to play an important role in cell fate choice, although the exact identity of 

pathways and molecules remains poorly understood. Using a combination of 

high-throughput screening approaches and data mining, we identify a role for clathrin-mediated 

endocytosis in the maintenance of embryonic stem cell pluripotency. Additionally, we also 

uncover novel mechanisms for the suppression of specific endocytic pathways in stem cells. Our results 

establish that a fine balance exists between trafficking pathways that play a role in the regulation of cell 

fate choices. 
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Dr. Surendra Ghaskadbi 

Surendra Ghaskadbi is a CSIR Emeritus Scientist in the Developmental Biology group 

at MACS-Agharkar Research Institute (ARI), Pune, an autonomous institute of 

Department of Science and Technology, Government of India. His main research 

interests are cell signaling during pattern formation, evolution of developmental 

mechanisms and stem cell biology. He has used a variety of model systems, such as, 

chick and frog embryos, sponges, hydra and human mesenchymal and embryonic stem 

cells in his work. Over the past decade and a half, he has reintroduced hydra as a model system for 

teaching and research in India. His research has been funded by DST, DBT, CSIR, DAE (BRNS) and 

Indo-Japan grants. Dr. Ghaskadbi has published his work in reputed peer-reviewed journals and has 

several national and international collaborations. He has delivered a large number of talks in national 

and international meetings and student camps, and contributes to post-graduate teaching in many 

institutions in and outside Pune. Dr. Ghaskadbi has been associated with several scientific organizations 

in India. He has been President of Indian Society of Developmental Biologists, Vice President of Indian 

Society of Cell Biology and is an Elected Fellow of National Academy of Sciences India and 

Maharashtra Academy of Sciences. 

 

Role of BMP Inhibitors Noggin and Gremlin in Organizer Formation in Hydra 
Surendra Ghaskadbi 

Developmental Biology Group, MACS-Agharkar Research Institute, 

G.G. Agarkar Road, Pune-411 004 

Paracrine signals play crucial roles during several different developmental contexts. Bone 

Morphogenetic Protein (BMP) signaling is one such important signaling pathway in pattern formation 

during development and regeneration. One of the ways in which BMP signaling is regulated is through 

BMP inhibitors. BMP inhibitors, such as, chordin and noggin play crucial roles in setting up the 

Organizer in vertebrate embryos, while others like gremlin function in different developmental 

processes. We have been studying aspects of evolution of developmental signaling pathways in 

metazoans using hydra as a model system. Hydra is a diploblast with a definite body plan, an organized 

nervous system, and an almost unlimited ability of regeneration. We have identified molecules, such as, 

VEGF, FGFs, RTKs, noggin and gremlin from hydra, which are crucial for intercellular signaling during 

pattern formation. BMP inhibitors noggin and gremlin from hydra exhibit close structural similarities 

with their vertebrate counterparts.  Hydra noggin is also functionally conserved in vertebrates as it can 

induce duplication of axis in Xenopus embryos through inhibition of BMP pathway. Expression patterns 

of noggin and gremlin in non-budding, budding and regenerating hydra, under normal and experimental 

conditions, point towards their role in pattern formation, particularly in the formation of the Organizer.  

The importance of the Organizer in vertebrate embryos and evidence from our laboratory of traces of its 

evolutionary origins in hydra will be discussed. 
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Dr. Ramesh Bhonde 

Dr. Ramesh Bhonde joined Dr D Y Patil University, (DPU) Pune, as Director 

(Research) in September 2016. Dental pulp stem cell culture facility and 

Regenerative Medicine Lab has been established in March 2018 under his guidance 

at DPU.  Earlier he served as Professor & Dean, at the School of Regenerative 

Medicine, Bangalore for the last 5 years. He superannuated from National Center 

for Cell Science Pune as Scientist ‘F’ and joined Stempeutics Research Pvt. Ltd. Bangalore as Technical 

Director and then moved to Stempeutics Research Malaysia branch in Kuala Lumpur, Malaysia. He has 

been working in the field of pancreatic regeneration in diabetes for the past 30 years. His areas of interest 

and expertise include Stem cells, Regenerative Biology, Tissue banking and engineering with special 

reference to the cultivation of fastidious cells such as hepatocytes, vascular endothelial cells, and islets 

of Langerhans. He is well trained in Mesenchymal stem cell technology. Being a zoologist he has 

handled several projects dealing with Development of fish cell lines of Indian origin and culture of 

Amoebocytes from Horseshoe crab. He has extensively worked on in vitro generation of islets from 

pancreatic and non- pancreatic stem cells. He  showed that   multiple injections of unfractionated bone 

marrow reverses experimental diabetes in mice His pioneering work on stem cells in breast milk is well 

appreciated by scientific community. He has guided   till now 23 Ph. D students. He has 275 publications 

on Google Scholar 199 on Pub Med., 216 on Scopus, and 81 in Web of Science. He has total citations 

8449. Dr. Bhonde authored 9 book chapters and he is a recipient of Dr. TMA Pai Endowment Chair in 

Islet Engineering & Banking in October 2013 and Dr C.M. Habubullah  Annual Oration Award in 

January 2014. Subsequently he is awarded Dr TMA Pai Endowment chair second time to work on Stem 

cell solution to Insulin resistance (2015-16). 
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Islet generation from postnatal stem cells for the control of type 1 diabetes 

Ramesh Bhonde, Director (Research)  

Dr. D. Y. Patil Vidyapeeth, (DPU) Pune  

 ramesh.bhonde@dpu.edu.in 

 
Type 1 Diabetes Mellitus is results due to autoimmune destruction of insulin producing beta cells in the 

pancreas. Currently available treatments include transplantation of isolated islets from donor pancreas 

to the patient. However shortage of donors and immunosupression regime limits the success of 

transplantation. Autologous adult stem cells are now considered for cell replacement therapy in diabetes 

as it has the potential to generate new islets.  we explored the potential of adipose tissue-derived stem 

cells (ASCs) to differentiate into pancreatic hormone-expressing islet-like cell aggregates (ICAs). The 

mesenchymal stem cells were isolated from fat tissue obtained from plastic surgery. After confirming 

their stemness these ASCs were subjected islet differentiation using 3 stage serum free protocol. During 

the process of differentiation the fibroblast like adherent cell population changed into islet like cell 

aggregates (ICAs)  which were seen floating into the culture medium. These ICAs stained positive for 

insulin, glucagon and somatostatin by immunoflurosence and secreted insulin in response to glucose 

challenge indicating their islet identity.  Intra-peritoneal transplantation of these ICAs, packed in 

immuno-isolatory biocompatible capsules to STZ induced hyperglycemic diabetic mice restored 

normoglycemia within 3-4 weeks. Our findings provide evidence that ASCs could be induced to 

differentiate into physiologically competent functional islet like cell aggregates, which may offer 

alternative source for generation  islets for cell replacement therapy in type 1 diabetes. We could further 

show that it is possible to generate islets from human bone marrow and dental pulp stem cells 
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Dr. Manisha Deshpande 

Dr. Manisha Deshpande is an Assistant Professor at Dr. D.Y. Patil Biotechnology & 

Bioinformatics Institute, Pune, from 2014 to present. Her academic qualifications are 

Ph.D. in Biotechnology, 1999 from the University of Pune, and  M.Sc. 

Biotechnology, 1991 from Jawaharlal Nehru University. Her Teaching Experience is 

in the Subjects Tissue Engineering, Animal Tissue Culture and Artificial Organs. Her 

Research Area is Tissue Engineering  with current Focus on Vascular Tissue 

Engineering. She has been a Principal Scientist at  Reliance Life Sciences Pvt. Ltd., Navi Mumbai, for 

ten years where she carried out innovative Product research and development involving Development of 

a tissue-engineered construct for the treatment of diabetic non-healing ulcers, which she led from ‘from 

the bench to the clinic’. Prior to that Dr. Manisha Deshpande was a Research Associate at National 

Centre for Cell Science, Pune, for two and a half years. She has several publications and four granted 

patents, including one US and one EU patent besides Indian. 
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Tubular tissues engineering: Paving the way for clinical success.# 

Manisha Deshpande1*, Sayali Shinde1, Medha Raj1, Anmol Singh2 
1Dr. D.Y. Patil Biotechnology and Bioinformatics Institute, Dr. D.Y. Patil Vidyapeeth, Bangalore-Mumbai Highway, 

Tathawade, Pune - 411033; 2Past student of DYPBBI. 

Corresponding author email: *manisha.deshpande@dpu.edu.in 

There are several conditions of the body, and surgical circumstances, in which tissue engineered tubular 

structures would be of great value. Arteries, bronchi or bronchioles, urethra, ureters, and peripheral nerve 

conduits are examples of such tubular structures. The engineering of tubular tissues is faced with several 

challenges, in spite of good clinical performance in human trials. This is because the manufacturing 

process is tedious, and the percentage of engineered tubes that have defects is quite significant, the latter 

arising from problems in separation of the engineered tubes from the solid molds and the mandrels. 

These problems are compounded for tubular structures which are < 6 mm in inner diameter, which is 

currently a major challenge in the field. Besides, the engineering of cellularized tubes takes a few 

months, which does not deliver the product to patients within a required time. Due to these factors, 

although some tubular constructs have shown good clinical results, they are not able to cater to the huge 

population of patients needing grafts. Hence, any engineered tubular tissue has not delivered overall 

clinical success as a product.  

 In order to overcome some of these problems, in this work, a method for fabrication of tubular 

structures has been developed, which has the following salient features:- 

 It was reasoned that a defect free tube can be produced by using a sacrificial mandrel, for which 

the mandrel should be defect free. A defect free mandrel can be prepared by using a sacrificial 

mould. Thus, in the essence of this work, sacrificial molds have been used to produce sacrificial 

mandrels for making tubular constructs. This has led to production of tubes defect free tubes with 

consistent dimensions. 

 The same process, or a modification of it, can be used to make tubes with different controllable 

inner diameters from 1 mm to 4 mm, and also with controllable different wall thickness, 

according to the graft needed. 

 Creation of a tubular structure with inner ‘basement membrane’ and outer porous wall can be 

integrated into the same process. This structure would be useful for engineering an artery with 

endothelization and outer layer of smooth muscle cells. 

 Recent opinion has advocated in vivo tissue engineering using only-biomaterial grafts to make 

available off-the-shelf products rather than too long waiting times due to cell culturing. The 

process developed in this work meets this option also. 

 The process developed is very non-tedious, so it is amenable to automation and large scale 

production. Demonstration of automation is the future work. 

 Thus, in this work, it is not aimed to produce a tubular graft which has demonstrated efficacy for 

a particular indication. Rather, it provides a platform process, which (if) could be incorporated into the 

manufacturing processes of different tubular grafts being produced by various companies. Then it would 

make it possible for these products to achieve overall clinical success from which much larger number 

of patients can benefit, which has not been possible hitherto for any tissue engineered product even with 

sound science behind it, due to the reasons outlined above. 

Keywords: Tubular tissue engineering, automation. 

# This work has been funded by Dr. D.Y. Patil Vidyapeeth, Pune. 

# Patent pending. 
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Dr. Prashant Dhakephalkar 

Career: M.Sc. (Microbiology)-1988, Ph.D. (Microbiology) 1993, Microbiologist in 

Global Environmental Engineering Ltd., Pune (1993-1995), Research Associate at 

University of Virginia, Charlottesville, USA (1998-2000) and Scientist in Microbiology 

Department. He is currently a Scientist at Agharkar Research Institute, Pune. His major 

research interest is in investigating the microbial diversity associated with extreme, 

pristine and other habitats for taxonomic novelty and industrial applications (especially 

Bioenergy, Petroleum Biotechnology and Bioremediation). His group works on collecting samples from 

a variety of extreme and pristine habitats including (but not limited to) volcanic mud, deep subsurface 

high temperature oil reservoirs, submarine methane.  

 

Bioprospecting: Fishing out genes having industrial potential – from molecular to culture based 

approach 

Anupama S. Engineer & Prashant K. Dhakephalkar 

Bioenergy Group, MACS-Agharkar Research Institute, Pune 411004, India. 

*Corresponding Author. Tel: +91 020 25325096, Fax: +91 020 25651542, E-mail: 

pkdhakephalkar@aripune.org 

Bioprospecting for genes having industrial importance is a bottom up approach which is 

preferred, since it is time saving and efficient in finding out enzymes that are suitable to work under the 

desired range of various eco-physiological conditions.  Bioprospecting for hydantoinase gene was 

undertaken due to its high industrial demand in synthesis of optically pure unnatural carbamoyl amino 

acids. Over 150 isolates from different environmental sources were checked for the presence of 

hydantoinase gene and one from Pseudomonas aeruginosa MCM B-887 (1440bp) was selected owing 

to its novelty. The gene was found to share a maximum of only 87% and 92% homologies with proven 

hydantoinase gene and amino acid sequence respectively. Bioinformatic analysis of the protein sequence 

of the enzyme revealed it to be a stable, thermotolerant and hydrophilic protein in nature. Further, 3D 

structure of MCM B-887 hydantoinase revealed the presence of distinct amino acid residues in the 

substrate binding site, namely, proline (65) and isoleucine (159). These different residues not only 

highlighted the dissimilarity of MCM B-887 hydantoinase, but also explained its distinct broad substrate 

profile. The gene was cloned and expressed into a specialized E. coli CODON + RIPL strain as a MAT-

fusion protein. Specific activity of the purified enzyme at 42 °C and pH 9.0 was 53U mg-1 of protein. 

The thermostability of the enzyme was enhanced by almost 2.5 folds by supplementing the buffer with 

500mM of Na-glutamate. MCM B-887 hydantoinase catalyzed efficient biotransformation of hydantoin, 

dihydrouracil, allantoin, 5-methyl hydantoin, 5-phenyl hydantoin, 5-hydroxy phenyl hydantoin and 5-

chloro phenyl hydantoin. The Km values obtained for MCM B-887 hydantoinase are one of the lowest 

values reported in the literature for bacterial hydantoinases. 
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Dr. Mahesh Dharne 

He has completed his doctorate in 2007 in Biotechnology from NCCS, Pune, where 

he worked on molecular level characterization of microorganisms in human gastric 

niche using culturable and metagenomic techniques. His postdoctoral research dealt 

with working on biochemistry and physiology of food borne bacteria at US 

Department of Agriculture and then onto understanding molecular dynamics of 

Halophiles in extreme radiation resistance tolerance. Being passionate about bacteria, 

fungi and yeast he moved ahead to join as a scientist in National Collection of Industrial Microorganisms 

(NCIM). At NCIM he has established state-of-art facilities include molecular identification systems (like 

Sanger sequencing, next generation sequencing) and biochemical identification systems (like VITEK2 

and VITEK-MS), which are usually required for industries. In addition to this, he has also established 

fermentation facility (15L) and very recently probiotics facility. Under his regime, NCIM’s revenue has 

been increased by almost 5 times and touching to 5 Crores in 5 years. His research interests are into 

microbial Biotechnology, which has resulted into several publications, process patents. His lab is 

currently exploring metagenomic tools to exploring microbiomes of hot springs, Ganga river, which he 

will be discussing in today’s talk. 

 

TaxoFunctional Metagenomics of unexplored hot springs of India for 

biotechnological applications and anthropogenic impacts 
 

Mahesh Dharne 

NCIM Resource Centre, CSIR-NCL, Pune 

 

Hot springs are important ecosystems that harbor microbial resources having potential biotechnological 

applications operating at thermophilic range. We used next generation metagenomic tools for 

understanding hot spring taxonomic and functional microbiome of unexplored hot spring of Unkeshwar, 

India from the samples collected from 2012-18.  Hot springs are used for bathing and recreational 

activities in belief to cure diseases, especially in India. Such activities may lead to deterioration of the 

natural microbial communities and biogeochemical balance of hot springs, and importantly also could 

present a potential threat of spreading pathogens in the environments. In the present study, we attempted 

to understand such interferences on the natural microbial communities of Unkeshwar hot spring (India) 

and its associated borehole. We compared the geo-chemistries, and 16S rRNA (V3-V4) amplicons 

sequencing based microbial communities of these two sites in two consecutive years (2014 and 2015). 

Furthermore, to analyze the influence of human activities, different types of microbes were cultured and 

evaluated for antibiotic resistance patterns. Considerable changes in microbial communities and the 

possible presence of potential pathogens found to be typically linked with fluctuations in surrounding 

environments and an apparent increase in the level of human-related activities. It, therefore, necessitates 

the safeguard of Unkeshwar as well other anthropogenically imposed hot springs to avoid deterioration 

of water quality and endemic microbial composition and also to prevent the potential spread of antibiotic-

resistant bacteria. 
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Dr. Surekha Satpute 

Dr. Surekha K. Satpute completed her Ph.D. on “Studies on Low Molecular Weight 

Biosurfactants from Marine Bacteria” from Savitribai Phule Pune University in 2009. 

She has worked as a Biochemist, Woman Scientist, Department of Science and 

Technology (DST), Ministry of Science and Technology, Government of India and 

is currently working as an Assistant Professor in Microbiology in Savitribai Phule 

Pune University. Her research areas of interest include marine medical microbiology, 

microbial technology, bioremediation and applications of biosurfactants. She has a total of 25 

publications in International and National Journals to her credit. Her research article on “Biosurfactants, 

bioemulsifiers and exopolysaccharides from marine microorganisms” was ranked as one of the Top 25 

Hottest articles in Science Direct in 2010. Dr. Surekha has worked as a Principal Investigator on DST 

funded projects, Project-based Innovative Research (ASPIRE). She was invited as a resource person for 

the UK-India Workshop on “Tackling the Emergence of Antimicrobial Resistance (AMR)” British 

Council & the Royal Society of Chemistry (RSC) under the prestigious Newton Link Research Grants, 

UK, Institute of Microbial Technology (IMTECH), (CSIR). 

 

Microbial Biosurfactant : Sources, Properties, Types, Commercial Scale Production and 

Industrial Applications 

Dr. Surekha K. Satpute 

Department of Microbiology, Savitribai Phule Pune University, Pune - 411 007, India 

Surface active agents or biosurfactants (BSs) are amphiphilic molecules originated from several 

bacteria, fungi and yeasts with great diversity in their chemical structures. Some of the popular surface 

active agents are of glycolipids, polysaccharide-protein complexes lipopeptides, fatty acids, 

lipopolysaccharides, neutral lipids and phospholipids type. Properties like surface, interfacial tension, 

reduction in contact angle, emulsification, de-emulsification, foam formation, dispersion are attacking 

researches to explore for various applications in biomedical-pharmaceutics, environmental, agriculture 

etc. In biomedical-pharmaceutical sector, properties like antimicrobial, antibiofilm, antiadhesive, 

antimalarial, anticancer properties have been reported frequently from microorganisms like 

Pseudomonas, bacillus, Lactobacilli, Acinetobacter etc. Lactobacilli derived biosurfactant have been 

reported successfully to prevent colonization of biofilm on pol polydimethylsiloxane (PDMS) based 

bioimplants. Various marine originated microorganisms have been used successfully for bioremediation 

and enhanced oil recovery processes. In spite of huge literature available on production and applications 

of biosurfactant, the commercialization of these surface active agents is challenging. Large scale 

production of biosurfactant is the major concern of biosurfactant industry. Currently, determining the 

accurate molecular structure is also challenging. Several renewable, cheaper substrates from food 

processing industries, agriculture waste may play a supportive role to enhance the yield of biosurfactant 

and explore them for future potential applications in diverse areas. 
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Virendra S. Bisaria 

He obtained his Ph.D. degree from IIT Delhi in the year 1978 and has Post Doctoral 

Research experience from Institute of Biotechnology, Swiss Federal Institute of 

Technology, Zurich, Switzerland; Institute of Biotechnology, Nuclear Research 

Centre, Julich, Germany; University of Minnesota, Minneapolis, USA; Institute of 

Biotechnology, University of Cambridge, UK; International Centre for 

Biotechnology, Osaka University, Japan; Kobe University, Japan; Oak Ridge 

National Laboratory, Oak Ridge, TN, USA. 

Dr. Bisaria’s research interests includes Lignocellulose Bioconversion of renewable resources to value 

added products - cellulose hydrolysis, stabilization of cellulases, regulation of cellulase and xylanase 

biosynthesis; applications of cellulase and xylanase enzymes; Biofuels and Biorefinery - Ethanol from 

cellulose/hemicellulose; metabolic engineering for production of bioproducts such as 2,3-butanediol and 

malic acid in suitable bacterial hosts. Bioinoculants (biofertilizers and biopesticides); Plant Cell 

Technology - production of therapeutic compounds, metabolic engineering for enhanced production of 

metabolites 
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Dr. Neelu Nawani 

Dr. Neelu Nawani is a Professor and Incharge of Microbial Diversity Research 

Centre, Dr. D. Y. Patil Biotechnology and Bioinformatics Institute, Dr. D. Y. Patil 

Vidyapeeth, Pune. Dr. Nawani completed Ph.D. in Microbiology in 2003 from 

University of Pune on understanding the diversity of chitinases from bacteria and 

health applications of the end-products.  

Dr. Nawani received fellowship for doctoral studies from University of Pune, Lila 

Poonawalla fellowship (1997), Junior Research Fellowship (1997-99) and Senior Scholarship for 

Science (1999-2001) from Lady Tata Memorial Trust, Young Scientist Fellowship from Department of 

Science and Technology DST (2006-08). She was awarded the title of “Peace Ambassador to United 

Kingdom” at the hands of Hon’ble Dr. A. P. J. Abdul Kalam, through a joint effort of Lila Poonawalla 

Foundation, Pune and Asha Foundation, UK. She received Research Award from DPU in the year 2014 

and she bagged the award second time in year 2015. 

Dr. Nawani has teaching and research experience of 21 years. Her major research interests are in the 

field of Environmental Biotechnology and Health Biotechnology. She has successfully completed 12 

research projects funded by Swedish International Development Cooperation Agency, Sweden and DST 

and DBT, Government of India with project value of nearly 10 crores. Presently she is handling a major 

research project funded by DBT with Praj Industries as industry partner, the project is of 8.0 crores. She 

has 85 publications and 172 technical abstracts to her credit. She has 07 patents (Indian, PCT, US 

patents), has edited five journal volumes and two books. She has undergone several international 

scientific trainings at Germany, Sweden and France and has shared her research expertise at different 

national and international scientific meetings. She is a visiting exchange professor to University of 

Skovde, Sweden through the Linnaeus-Palme program funded by the Swedish Council of Higher 

Education.  

Dr. Nawani is Secretary of Pune Unit of Biotech Research Society, India and Life Member of Indian 

Women’s Scientists Association. Dr. Nawani has held several responsibilities at administrative level. 

She is member of Board of Management at Dr. D. Y. Patil Vidyapeeth and was a member of Board of 

Trustees, Lila Poonawalla Foundation during 2006-09.  

 

 

 

 

 



34 
 

Evolution of a biological air purifier: A scientific study translated into a socially 

relevant innovation 

Priti Yewale1, Neeta Wagle1, Shaurya Lenka1, Prasad Thakare1, Divya Prakash4, Mansi Prakash1, 

Manish Bodas3, Cecilia Eriksson2a, Abul Mandal2b, Neelu Nawani1*  

1Microbial Diversity Research Centre, Dr. D. Y. Patil Biotechnology and Bioinformatics Institute,Dr. 

D. Y. Patil Vidyapeeth, Pune 411033, India 
2aSchool of Biomedicine; 2bSchool of Biosciences, University of Skӧvde, Sweden 

3Department of Medicine, University of Oklahoma, Oklahoma, United States 
4IBB, Savitribai Phule Pune Univeristy, Pune 411007 

Present affiliation 

 

*Dr. N. N. Nawani. Tel: +91 020 65101871, Email: neelunawani@gmail.com 

 

ABSTRACT: Air pollution is one of the major environmental issues that many of the major Indian cities 

are presently facing. Air pollution is due to outdoor pollutants due to industrial and vehicular emissions; 

and due to indoor pollutants like dust, incense sticks smoke, tobacco smoke, pesticides and toxic gases 

released during combustion of biomass fuels. Daily exposure to these pollutants results in respiratory 

conditions like asthma, chronic obstructive pulmonary disease, lung cancer, pneumonia and lower 

respiratory infections. More than 4.3 million people die every year by inhalation of indoor smoke due to 

burning of unprocessed biomass fuel as reported by WHO in the year 2014. We surveyed five villages 

near Pune and found that several households used biomass fuel for cooking, a practice that was prevalent 

since more than 20 years. This sensitized the study on biopolymers and microbes that could adsorb 

hazardous pollutants.  A small scale system where the flue gases from a cook-stove could be channelized 

through a step-filter flue stack and trapped in the sewage water was set-up. This system could decrease 

the exposure of women using biomass fuel to, hazardous pollutants. Gradually, with more experiments 

and combination of biopolymers and microbes, a porous filter that could adsorb particulate matter and 

carbon oxides, nitrogen oxides and sulphur oxides was developed. The filter was also tested for its ability 

to decrease exposure to vehicular emissions and to indoor pollutants arising by burning of cigarette 

smoke and incense sticks. The filter is now being commercialized under the name “Biosmotrap”. This 

is an example of a scientific study that translated into a socially relevant innovation (GYTI Award 

category of socially relevant innovation by SRISTI-BIRAC; selected under the Canada-India 

Acceleration Program by AICTE and nominated by the Tata group as an exhibitor for Science and 

Technology for Harnessing Innovation).  

Keywords: Biosmotrap, indoor air pollution, cookstoves, industrial pollutants, vehicular emissions 
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Quorum sensing (QS), the communication signaling network, regulates several virulence factors and 

biofilm formation in Pseudomonas aeruginosa, a nosocomial opportunistic pathogen. Therefore, QS is 

considered as a promising target for compounds antagonistic to virulent factors. Phytosynthesized 

synthesized silver nanoparticles (AgNPs) are reported as anti-QS and anti-biofilm lead against bacterial 

infections. The present study reported the synthesis and characterization of Piper betle mediated AgNPs 

(Pb-AgNPs). Anti-QS activity against Chromobacterium violaceum and the potential effect of these 

nanoparticles on QS-regulated phenotypes in P. aeruginosa were studied. FTIR analysis exhibited that 

Pb-AgNPs has been capped by P. betle phytochemical constituents. Eugenol is one of the main phenolic 

phyto-constituent of P. betle leaves therefore; computational docking of eugenol-conjugated AgNPs on 

P. aeruginosa QS regulator proteins (LasR, LasI and MvfR) was performed. Eugenol-conjugated AgNPs 

showed considerable binding interactions with QS-associated proteins. These results provide novel 

insights on the development of phytochemically conjugated nanoparticles as promising anti-infective 

candidates. 
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MicroRNA mediated cross-kingdom gene regulation in fungi and their host plants 
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MicroRNAs (miRNAs) have been prevalently studied in plants, animals and viruses. However, 

recent studies show evidences of miRNA like sequences in fungi as well, wherein they reportedly play 

important roles in several biological processes including growth and development. We employed various 

bioinformatics approaches and predicted miRNAs and their targets in 13 fungal species. After successful 

infection, pathogens can hijack the host machinery and use it for their own growth and multiplication. 

Alternatively, resistant plants can overcome the pathogen infection and restrict pathogen growth, 

multiplication or reproduction. Based on this prior knowledge, we hypothesized cross-kingdom 

regulation of plant resistance genes by fungal miRNAs and fungal virulence genes by plant miRNAs. 

Accordingly, we identified targets of fungal miRNAs in the host plants that they infect, and targets of 

plant miRNAs in the genomes of the pathogenic fungi. These fungal and plant targets were involved in 

biotic stress response as well as growth and development. Our results provide new insights into the 

functional roles of small RNAs in fungi as well as in plant-fungal interactions. 
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Bio-intensive strategy for safe and sustainable grape production 
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Powdery mildew, downy mildew and anthracnose diseases cause substantial losses in yield and 

quality of grapes in Maharashtra. Disease management mainly concentrates on single-site-mode-of-

action fungicides. This has led to development of fungicide resistance in the pathogens compromising 

effective disease control and the presence of fungicide residues at harvest compromising food safety. 

Antagonistic micro-organisms are known to have multi-faceted modes of action and can be useful in 

management of both diseases and fungicide resistance. In the last decade, we have focused on bio-

intensive methods of disease management and identified a number of useful Trichoderma and Bacillus 

strains which can be used in combination with the safer fungicides like sulphur and mancozeb for 

enhanced control of diseases and for application in the drip region to induce systemic resistance in 

grapevines against diseases.  Bacillus strains for enhancing the degradation of multiclass pesticide 

residues on grape berries were also identified. The life cycle of pathogens under tropical climate of 

Maharashtra was defined and methods for minimizing it were devised. Finally, a bio-intensive disease 

management strategy was prepared and tested multi-locationally for two years with substantial reduction 

in number of systemic fungicide applications, total residue detections and cumulative fungicide residue, 

showing that it is a safe and sustainable technology for safe and sustainable grape production. 

 

Keywords: Trichoderma, Bacillus, pesticide residue, fungicide resistance and IDM. 
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Plant secondary metabolites: Metabolomics approach 
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Metabolomics is a promising emerging approach for understanding the dynamic biochemical 

constituents of a cell. The advent of metabolomics approach in the field of plant biology has got vast 

consideration in recent years (Jorge et al. 2016, Etalo et al. 2015, and Sumner et al. 2015). Untargeted 

detection of metabolites has a wide potential in metabolite profiling and mutation identification (Fiehn 

et al. 2000). Moreover metabolome analysis is anticipated to contribute significantly to economically 

important endeavors such as identification of novel bioactive compounds and improving food quality 

(Dixon et al. 2006).  

Sesuvium portulacastrum a halophyte that thrives in coastal regions all around the world has enhanced 

tendency to accumulate 20 Hydroxy Ecdysone (20HE) in its leaf tissues. The biosynthetic pathway of 

20HE is poorly understood in plants due to independent evolution of phytosterols in insects and plants 

(Ohnishi et al. 2009). The objective of the study is to explore the metabolic profile of putative mutant 

20M4-16 produced by gamma irradiation and passed through four successive tissue culture generation. 

20M4-16 has enhanced ability to produce 20HE (2.2-fold increase) when grown in field compared to 

control plant (non-irradiated). The difference in metabolic profile can unravel the metabolic connections 

and regulatory elements in the pathway. 

Keywords: metabolomics, untargeted approach, Sesuvium,20 HE 
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Ayurveda, the traditional Indian medicinal system remains the most ancient yet living traditions 

with sound philosophical and experimental basis. It is a science of life with a holistic approach to 

health and personalized medicine. Arishtas are naturally fermented herbal decoction used in 

ayurveda as a medicine, for the treatment of various diseases. Pharmacology and pharmacokinetics 

of many important ayurvedic drugs are still not fully explored. There is a need to validate basic 

principles as well as drugs used in the ayurvedic system of medicine with the help of advanced 

research methodology using Biotechnology.   Arishta is prepared by soaking the herbal decoction 

in a solution of sugar or jaggery for a specific period for the extraction of active ingredients 

contained in the herbs.  Alcohol in arishtas acts as the medium for active ingredients of the herbs 

to dissolve in it. Arishtas consists of high sugar percent, when prescribed for diabetic patients for 

some ailments, may elevate their blood sugar level.  The present study is carried out for the 

preparation of minimal sugar dashamulatishta, which will be diabetic   friendly and to assess the 

comparative composition through phytochemical and physiochemical analysis and antioxidant 

assay of the formulations and marketed arishtas.   
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Molecular interaction studies of Deguelin and its derivatives with Cyclin D1 and Cyclin E in 

cancer cell signaling pathway: The computational approach. 
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Deguelin is a major active ingredient and principal component in several plants and it is a potential 

molecule to target proteins of cancer cell signaling pathway. As a complex natural extract, deguelin 

interacts with various molecular targets to exert its anti-tumor properties at nanomolar level. It induces 

cell apoptosis by blocking anti-apoptotic pathways, while inhibiting tumor cell multiplication and 

malignant transformation through p27-cyclin-E-pRb-E2F1- cell cycle control and HIF-1alphaVEGF 

antiangiogenic pathways. In silico studies of deguelin and its derivatives is performed to explore 

interactions with Cyclin D1 and Cyclin E to understand the molecular insights of derivatives with the 

receptors. Deguelin and its derivatives are minimized by Avogadro to achieve stable conformation. All 

docking simulation are performed with AutoDockVina and virtual screening of docked ligands are 

carried out based on binding energy and number of hydrogen bonds. Molecular dynamics (MD) and 

Simulation of Cyclin D1 and Cyclin E1 is performed for 100 ns and stable conformation is obtained at 

78 ns and 19 ns respectively. Ligands thus obtained from docking studies may be probable target to 

inhibit cancer cell signaling pathways. 

Keywords: Cancer; Cell cycle; Deguelin; Molecular docking; molecular dynamics simulation. 
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Proteins, the workhorses of cells, participate in a diverse array of cellular processes and play a major 

role in homeostasis, in general. Sequence-structure-function studies of proteins are therefore essential to 

understand the states of health as well as disease. Bioinformatics offers effective resources and 

methodologies to study the structure-function relationships of proteins. Such studies are of special 

significance in case of the key proteins that are considered as potential drug targets. In my talk I will 

present case studies that highlight how bioinformatics can offer rich insights into the structure-function 

relationships that can be harnessed for further applications such as drug design. 
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Cancer cells rely on glycolysis to generate ATP. In the glycolytic pathway hexokinase is a transferase 

enzyme which transfers phosphate group from ATP to form glucose-6-phosphate. It is found that 

Hexokinase II (HK II) plays a major role in tumor development by enhancing aerobic glycolysis and by 

decreasing the sensitivity of tumor cells to apoptotic stimuli. 3-Bromopyruvate (3-BrPA) is proved as 

potential HK II inhibitor and an anti-cancer agent. 2, 6-disubstituted glucosamine derivative (604) is the 

ligand bound to the crystal structure available in protein database (PDB ID: 5HEX). In the present work, 

virtual screening is done using 3-BrPA and 2, 6-disubstituted glucosamine derivative (604) as template 

followed by molecular docking studies to obtain promising compounds having better binding affinity 

than reference compounds (3-BrPA and 604). Further dynamic study is performed which showed that 

the screened compound has better affinity with hexokinase than the template compound. 

Keywords: Cancer, Hexokinase, Virtual screening, Molecular Dynamics, Molecular Docking 
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Technology  Innovation and Entrepreneurship: Some insights 
 

In this talk, I will share my insights into the innovation process and the entrepreneurial journey for 

aspiring and budding entrepreneurs. 
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Importance of Patents for developing incubation Culture in Academics 

As engineering students, we always get engaged in some or other kind of Innovative Projects, many of 

them can have a very high commercial value. In this talk, we are going to have discussions on 

- General awareness on Intellectual Property Rights 

- Detailed discussion on Patents 

- Few case studies 

- Filing process. 

 This talk will provide insights to students for the protection of their ideas/Projects and it will help in   

developing Incubation culture in Institute.  
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Abstract 

Dr. Prahald Wangikar will be speaking on his journey of “Making of PRADO” as an Entrepreneur.   
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Introduction: 

Peroxisome proliferator-activated receptors-γ (PPAR-γ), a ligand-activated transcription factor belongs 

to nuclear receptors superfamily. Accumulating evidences suggest that, PPAR-γ functions as a tumor 

suppressor, inhibiting development of primary tumors and metastases in lung cancer and other 

malignancies. Quercetin, a polyphenolic flavonoid, has been reported to be potent agonists for the 

activation of PPAR-γ but the oral bioavailability and insolubility limit its pharmacological application. 

The present study strives to explore the potential Quercetin derivatives as PPAR-γ agonist against lung 

carcinoma. 

Experiments and Key Results: 

5461 derivatives of Quercetin (CID: 5280343) were screened from PubChem and EMBL database to 

select the best quercetin derivatives through docking studies with PPAR-γ (PDB ID: 4JAZ) using FlexX 

software. Interaction stability of PPAR-γ along with Quercertin derivatives was verified through 

molecular dynamics (MD) and simulation studies using Desmond software till 100ns. The results 

revealed the best docking scores of five analogues i.e. CID: 44258148, CID: 71723734, CID: 13743991, 

CID: 9179206 and CID: 11313032 with -41.6378 kcal/mol, -41.3038 kcal/mol, -38.427 kcal/mol, -

38.089 kcal/mol and -38.0796 kcal/mol respectively. Based on the in silico results and analysis, few 

quercetin derivatives with slight structural modifications were synthesized. The synthesized molecules 

were characterized through IR, NMR, HPLC, Mass spectroscopy. Among them five quercetin 

derivatives (QD1, QD2, QD3, QD4 and QD5) were further taken to in vitro validation steps. 

Anti-proliferative effects of the mentioned five quercetin derivatives were assessed in vitro on lung 

carcinoma cell line A549 through MTT assay. The results indicated that the derivatives were inducing 

cell death on A549 cell line in a dose-and time dependent manner. Rosiglitazone, a standard PPAR-γ 

agonist was used as positive control. IC50 values of the five derivatives were calculated and obtained 

between 50-80nM after 72hr treatment. 

Keywords: PPAR-γ, Lung cancer, Quercetin derivatives, Molecular Docking, Molecular Dynamic 

Simulation, chemical synthesis 
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Aspergillus fumigatus, one of the most ubiquitous opportunistic human fungal pathogens, is known to 

cause life-threatening invasive aspergillosis in immunocompromised individuals, and such cases have 

been increased significantly in the last two decades. It is, therefore, important to understand the factors 

that influence its virulence and pathogenesis. The complement system is an important arm of innate 

immunity and has been considered as a vital system for the defence against opportunistic A. fumigatus 

infection. In unison with this notion, the mycelial morphotype of this fungal pathogen has been shown 

to secrete an alkaline protease Alp1p that degrades the complement components C3, C4 and C5. During 

exposure, conidia are the first morphotype that enters human lung and gets exposed to the complement 

system. However, up until now, it was not clear how conidia exposed to the complement system 

immediately after inhalation defend the complement attack. Here, we show that A. fumigatus conidia 

reserve a metalloprotease Mep1p which is released upon conidial contact with collagen that mimics lung 

environment and is capable of inactivating all the three complement pathways. In particular, Mep1p 

inactivated the major complement components C3, C4 and C5 and their activation products (C3a, C4a 

and C5a) as well as the pattern recognition molecules, MBL and ficolin-1 by directly cleaving them or 

by cleaving them to a form that is further cleaved by other complement proteases. Additionally, 

incubation of Mep1p with human serum significantly inhibited the complement haemolytic activity as 

well as conidial opsonization by C3b and their subsequent phagocytosis by macrophages. In a 

cyclophosphamide- immunosuppressed murine model of infection, no significant difference was 

observed in mice challenged with WT and MEP1 deleted conidia, which is likely due to induction of 

other proteases in the MEP1 deleted conidia infection that are not detected during the wild-type strain 

infection. However, the intranasal challenge with MEP1 deleted conidia along with Mep1p significantly 

reduced the survival of the immunosuppressed mice compared to those challenged only with MEP1 

deleted conidia. Together, these results indicate that A. fumigatus conidia associated Mep1p is likely to 

facilitate immune evasion early on by disarming the host complement system. 
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Obesity ensues from the positive balance between energy intake and expenditure. Excessive food intake 

is linked, inter alia, to the sense of satisfaction derived from the stimulation of the taste receptors. Guided 

by the taste detected by the lingual taste buds, animals decide whether to go ahead with swallowing. This 

affords selective swallowing of nutritious food and rejection of the poisons. 

Swallowing is controlled by the deglutition centre in the brain stem and comprises an initial voluntary 

stage initiating the process, followed by two involuntary pharyngeal and esophageal stages.  

Presence of the extralingual taste buds beyond the tongue (on tonsillar pillars, epiglottis and the proximal 

esophagus) is intriguing in that, the location of these in the areas where the food bolus passes 

involuntarily precludes any role in food selection. Furthermore the function of these has been elusive.  

We propose, as the lingual taste cells adapt quickly, the extralingual taste buds provide additional taste 

sensation to promote swallowing. Characterization of the sensitivity, adaptation and genetics of the 

receptors of taste cells in extralingual taste buds may yield potential targets for interference with 

stimulation. The ensuing deprivation of motivation to swallow may restrict food intake and prevent 

obesity.   

Keywords:  obesity, taste cells, taste sensation, extralingual taste buds, deglutition 
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There are several diseases which needs to be detected rapidly but takes longer time with conventional 

methods. One of the better example is tuberculosis. It is ruling the globe since 125 years, 10.4 million 

were affected globally with highest burden in India. Important progress has been made for better control 

with the range of molecular diagnostic tests, including the nucleic acid amplification test (NAAT), 

Line probe assay (LPA), Sanger sequencing and whole-genome sequencing (WGS).The study has been 

carried out to identify and detect drug mutations in MTB as earliest. We have studied 524 cases with 

LPA. MTB was detected in 310(59%) cases within six hours. No gene mutation for rifampicin or 

Isoniazid observed in 254(81%) while 27(8.7%) showed mutation for only one first line anti TB drug. 

Resistant mutations contributing multidrug resistance were 29 (9.3%). Mutations were confirmed with 

Sanger sequencing in 48 hrs for rpoB, inhA and katG gene. These multi drug resistance cases were further 

studied for second line TB drugs with gyrA, gyrB and rrs while extremely drug resistance cases were 

studied with Whole genome sequencing. All analyzed data was submitted to NCBI. Molecular 

diagnostic tests provide timely results, low contamination risk useful for high-quality patient care. 
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Multidrug resistance is a widely spreading threat to society. It has led to subsequent emergence of post 

antibiotic era where common health problems cannot be treated with available resort of antibiotics. It 

necessitates the understanding of resistance mechanism and development of new remedies. Present study 

details the isolation and characterization of multidrug resistant bacteria isolated from water reservoirs of 

Pune city. Identified bacteria were Pseudomonas aeruginosa, Escherichia coli, Enterobacter cloacae 

and Stenotrophomonas maltophilia according to multi-locus sequence typing. Whole genome 

sequencing of isolates describes the array of antibiotic resistant genes generating multidrug resistance. 

tolC, macA, macB, adeL and rosB was found impart resistance via efflux pump and were determined by 

Comprehensive Antibiotic Resistance database. Molecular docking gave insights into the potential efflux 

pump inhibitors. Highest binding affinity was observed between MC207-110 and macB. These resistant 

genes and inhibitors can serve potential targets in drug designing. 

Keywords: Multidrug resistant efflux pump, whole genome sequencing, Efflux pump inhibitors, Docking, Water 

bodies 
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The present study was carried out on the preparation of synbiotic chocolates using lactic acid bacteria. 

Synbiotic are the products comprising probiotic and prebiotic. The synbiotic chocolates were formulated 

by using with flax (Linum usitatissimum L.) seeds as a prebiotic and probiotic lactic acid bacteria. 

Flaxseed contains fiber and phenolic antioxidants which makes them prebiotic source. The lactic acid 

isolate exhibited the properties of probiotics culture viz., tolerance to sodium chloride, bile salt, pH, 

sensitivity to temperature and antibiotics, potential to produce hydrogen peroxide. The strain was 

identified based on the morphological, biochemical properties and MALDI-TOF mass spectrometry.  

The lactic acid isolate was also found to produce compounds possessing anticancer and antioxidant 

activity. Also the sensorial evaluation of synbiotic chocolate was found out to be scoring 4 out of 5. The 

study proved that the preparation of synbiotic chocolate with lactic acid bacteria amended with flax seeds 

was successful. This functional food supplement will be beneficial for the gut health, oxidative status 

and immunity. 
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Introduction 

Dopamine receptors subtype belong to G-protein coupled receptor families i.e. GPCR . It has two 

families D1 like and D2 like. D1 like family include D1 and D5 and D2 like family include D2, D3 and 

D5. These receptors are different in their anatomical behaviour, peptide composition and Molecular 

functions. Genrally dopamine receptors are common neurological drug target include development of 

D1full agonist and D2 partial agonist. Tremendous advances have been made in the discovery of novel 

ligands for G-protein-coupled receptors (GPCRs) that act at allosteric sites to regulate receptor function. 

Allosteric modulators may lead to novel therapeutic agents for treatment of multiple psychiatric and 

neurological disorders, including anxiety disorders, schizophrenia and Alzheimer's disease.  

Experiments & Key results 

Homology Modeling of D1R: 3D structure prediction & validation  

3D structure was generated by Swiss Model. Assessment of the Modeled 3D structure of Dopamine 1 

receptor was performed using Swiss Model. Further validations of the modeled receptor was performed 

by checking various parameters like Z-score, QMean4, GMQE, LQE, Procheck, RMSD etc. 

Docking studies of various known agonist & antagonist were also performed 

Docking studies of Neem compounds against Modeled D1 structure  

Docking of Neem compounds for D1R was performed using MTIAutoDock. Three compounds bind to 

the Modeled D1R structure with the minimum binding energy of              -10.16, -10.70 Kcal/mol & -

10.17 Kcal/mol respectively. Number of Hydrogen bonds formed with the known Active site residues 

were noted to be 1 Hydrogen bonds with Ser107, 5 Hydogen bonds with Ser191, Ser188, Lys81 & 

Asp103 & 2 Hydrogen bond with Lys81 & Trp321 respectively. 
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Flavanones (2-phenylchroman-4-ones) are one of the class of natural product that show extensive 

biological activities with low toxicity in our body. Compounds with promising activity can be used as 

leads for synthesis of novel compounds with high efficacy and low side effects to improve drug therapy. 

Derivatives of flavanone reported to effective against tumorigenesis,metastasis and invasion.New 

derivatives were designed by modification at furan ring position of flavonone to enhance stability and 

maintainanticancer activity. New derivatives of flavanone were modeled and energy minimized till 

stable confirmationsware achieved. ProteinCrystal structure of Akt1(PDB ID:3CQW)involved in PI3K-

Akt pathwaywastargeted against designed100 flavanone derivatives.Molecular interaction was studied 

with FlexX and AutoDock Vina software and based on observation compound11 shows better binding 

interactions at receptor site.These result suggested a computer-aided screening approach of flavanone 

derivatives with regard to their binding to PI3K-Akt for identifying novel drugs for the treatment cancer. 

Keywords: Cancer, PI3K-Akt, flavanones, molecular docking, in silico. 
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Introduction: Several solid tumor types including oral and breast carcinoma displays molecular 

heterogeneity. Such potential molecular heterogeneity is known to contribute in drug resistance and 

mortality of cancer patients. At the same time, these molecular biomarkers such as proteins and 

metabolites can pave the way for early detection and drug treatment monitoring options to cancer 

patients. To study and compare the protein and metabolite profiles obtained from nail and saliva of 

Breast/Oral cancer patient with healthy individuals and hence identify the disease biomarkers. 

Methodology: Samples of Nail clippings and saliva were collected from oral/ breast carcinoma patients 

and healthy individuals. Protein extraction protocol was standardized and protein extracted from nails 

was subjected to SDS PAGE and VTGE system. 

Results and discussion: In our finding, nail and saliva protein profiles from both oral and breast 

carcinomas demonstrate the discernible differences. However, detailed identifications of these protein 

biomarkers are being evaluated. Besides protein distinctions, biological samples of saliva and nail were 

subjected to VTGE system to fractionate metabolites and other small molecular components. These 

metabolite fractionate subjected to UV-VISIBLE spectroscopy and mass spectrometry and these analysis 

raise the potential of key metabolite biomarkers in oral and breast carcinomas.  

Keywords: Neoplasms, Tumor Heterogeneity, Therapeutics, Metabolite Reprogramming, RNAs 
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Biomaterials and Biomolecules play an important role in Tissue Engineering. Also, these can have 

hitherto untapped applications in other fields also. In this body of work, biomaterials and biomolecules 

have been investigated for the following applications:- 

A. Assessment of shape fidelity of Bioinks used for Tissue Engineering by 3D Printing:- The red 

compound from red sandalwood (an age old Indian material), santalin, had suitable properties, 

with potential for this application. Besides, santalin also exhibited  a green fluorescence upon 

UV light exposure, which could have applications in safe medical diagnostic procedures, and in 

life science research. 

B. Preparation of tubular hydrogels:- In Tissue Engineering, fabrication of tubular structures poses 

a special problem, that of cell-friendly crosslinking of the biomaterial in a solid tubular mould 

and also, separation of the tubular scaffold from the mould and mandrel without damage. Tubular 

hydrogels were prepared by an unforeseen application of the simple dialysis tubing as a semi-

permeable mould, which solved both the problems.  

C. Milk-derived nutritive fluid:- The bead forming capacity of alginate was combined with milk, to 

produce a clear fluid which contained minerals, amino acids, protein, and no cholesterol, which 

has potential for use in nutritional drinks. 

Keywords: Bioink, Tubular hydrogels, Milk extract. 
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Introduction: In the field of biotechnology and health industry, molecular identification and analysis of 

large macromolecules derived from the biological samples like serum, urine, in vitro cancer cells 

conditioned medium are carried out by using the electrophoretic systems including one dimension and 

two dimension system using polyacrylamide gel as matrix. In case of electrophoretic system use for 

analytical purposes, small molecular weight compounds in the range of less than 1000 Da is not kept in 

in consideration, however, small molecular weight compounds less than 1000 Da comprises of important 

constituents within the biological samples including cells, tissues, serum and urine in the form of 

metabolites and active components. Currently, in vitro MTT and other cell based cytotoxicity assays are 

available; however, these assays are faced with envitable drawback and at the same time expensive and 

time consuming. 

Methodology: In this work, we have selected cisplatin, doxorubicin and GUDE as anti-cancer drugs to 

evaluate their effects on cancer cells such as MCF-7 and HCT-116. In this paper, objectives are not to 

assess the efficacy of these drugs, which are widely known. Our interest lies in the finding a method 

using vertical tube gel electrophoresis method and simple UV-VISIBLE spectroscopy to assess the 

extent of cell growth arrest and apoptotic cell death upon cancer cells treated by these drug options. This 

finding is an attempt to develop an in vitro method for cancer cell death and cytotoxicity and may serve 

as an alternative for existing trypan blue exclusion and MTT assay. 

Results and discussion: In our finding, we showed that selected drugs as cisplatin, doxorubicin and 

GUDE are able to display desired and known cancer cell death and cytotoxicity. Then conditioned 

medium from these treated cells that were subjected to VTGE fractionations for metabolites, showed 

distinct UV-VISIBLE spectroscopy spectra and further identities of these components are subjected to 

LC-MS and data is awaited.  Our observations support the scope of using VTGE and cancer cell 

conditioned medium as a source of simple UV-VISIBLE spectroscopy assay.  

Keywords: Neoplasms, Tumor heterogeneity, Therapeutics, Metabolite reprogramming, RNAs 
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Introduction: Breast cancer is now the most frequently diagnosed life-threatening cancer and leading 

cause of cancer death in women worldwide. It is interesting to note that chance of occurrence of one type 

of cancer over another varies from individuals to individuals (inter-tumor heterogeneity) ruminants to 

humans (xeno-tumor heterogeneity). Clinical data support the observations on rare occurrence of breast 

and colon cancer in goat and cow.  

Methodology: In this work, goat urine DMSO fraction (GUDF) as drug is tested upon MCF-7 breast 

cancer cells and followed by cell based assay including MTT, Trypan blue dye exclusion, microscopy 

and vertical tube gel electrophoresis (VTGE) method to elute the metabolites from treated cells and 

conditioned medium.  

Results and discussion: In this work, we have focused on the treatment of breast cancer cells by using 

ruminant goat urine derived GUDF (enriched with SCFAs) as anti-cancer drug which has not been 

reported yet in the literature. Data collected from in vitro studies support the potency of GUDE as 

efficient candidate for inducing apoptotic cell death upon breast cancer MCF-7 cells. In future, use of 

GUDE as anti-cancer drug options in vivo model and clinical patients is highly warranted.  

Keywords: Neoplasms, Tumor heterogeneity, Therapeutics, Metabolite reprogramming, VTGE 
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Antigen presenting cells (APCs) have the ability to capture, process and present antigens within the 

context of major histocompatibility complex Ι and II to CD8+ and CD4+ T-cells, respectively. Dendritic 

cells (DCs) are the most proficient APCs that can present exogenously derived antigen on MHC-I by 

the cross-presentation mechanism. The potential of DCs to cross-present antigen has given rise to new 

prospects of research aimed towards finding strategies for enhancing cross- presentation by DCs to 

tumor and viral-specific CD8+ T-cell response for the treatment of cancer. It is desirable to specifically 

target these DCs for precise vaccine delivery thus limiting adverse immune related side effects. 

Targeting molecules on DCs in this respect are C-type lectin receptors (CLRs). Glycans are the natural 

ligands of CLRs. They are advantageous to be used for this strategy owing to their low toxicity. These 

glycans can be purified in large quantity at relatively low costs. One of the most studied member of the 

CLRs is DC-SIGN, which is known for its high affinity binding towards high mannose (Man9GlcNAc2) 

containing carbohydrate structures. Thus in view of the above: (i) we purified glycoprotein plant lectins 

using affinity chromatography and (ii) further we purified glycans /glycopeptides from pronase digest 

of these glycoprotein lectins. Our further aim is to target CLRs on antigen presenting cells through these 

glycans/glycopeptides. (Financial assistance from DST-SERB/ECR/2016/001187 and DPU/17/2016 is 

gratefully acknowledged) 
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Introduction: In south-central Asia, cancer of the oral cavity ranks among the three most common types 

of cancer. In India, the age standardized incidence rate of OSCC is 12.6 per 100 000 population. Inter- 

and intra-tumor heterogeneity biomarkers can be reflected in biological fluids such as urine and non-

invasive tissues such as nails and hairs etc. Hence, tumor heterogeneity in oral cancer can be detected in 

biological fluid as urine from oral cancer and precancerous patients, which in long term will help in 

diagnosis and therapeutic successes. 

Methodology: Fresh and sterile urine samples from healthy, benign/precancerous patients, and oral 

carcinoma were collected Dr. D. Y. Patil Dental College, Pune. Further, urine samples from these sources 

were subjected to DMSO fractionation method to ensure that highly enriched portions of urine like 

albumin, urea and other similar components are excluded in the prepared DMSO fraction. Prepared 

fractions were subjected to UV-VISIBLE spectroscopy and LC-MS for the identifications of chemical 

compositions. Next, prepared DMSO fraction from healthy and oral cancer patients were subjected to 

DNA substrates (plasmid and genomic DNA) based damage assay using TAE buffer for 4 hr.  

Results and discussion: In our finding, data provide clear evidence on the DMSO urine fractions of 

well/Moderate carcinoma contains some distinctive chemical compositions that in TAE buffer are able 

to bring alterations/damage to DNA substrates. Interestingly, autoclaving of these studied fractions of 

carcinoma urine samples, earlier detected DNA damage activity is found to be abolished and that indicate 

that possibly nature of distinctive chemicals/metabolites in specifically well/Moderate oral carcinoma 

can serve as the simple and rapid early detection markers for patients.  

Keywords: Neoplasms, Tumor heterogeneity, Therapeutics, Metabolite reprogramming, RNAs 
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Actinomycetes represents the heterogeneous group of bacteria showing wide spread occurrence in soil 

and water. The halophilic Actinomycetes have potential for the production of enzymes, secondary 

metabolites, bioactive compounds etc. The present study is focused on isolation and characterization of 

Actinomycetes isolated from Pangong Lake is a high altitude brackish water lake at an elevation of 4,300 

m above sea level. They are gram positive bacteria forming branching hyphae that may develop into 

mycelium observed by technique of cover slip culture. The Actinomycetes isolated from extreme 

environment are rich source of different enzymes having industrial importance. Different cultivation 

techniques were used to see the growth of isolate and the spore chain arrangement was also studied. 

Bioactive compounds from Actinomycetes  possess distinct chemical structures that may form the basis 

for synthesis of new drugs that could be used to combat resistant pathogens. The isolation of 

Actinomycetes was performed using different selective medium such as Actinomycetes Isolation Agar, 

Starch casein agar medium, Colloidal Chitin Agar, Difco-Nutrient Agar with Gelatin. The potential of 

isolates to produce the extracellular enzyme will be studied (Protease, Chitinase).  

Key words: Actinomycetes ,  Spore chain arrangement and Bioactive compounds 
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   With the onset of post genomic era allowing rapid sequencing and analysis of bacteria, it has become 

evident that these organisms possess “hidden treasures” in the form of gene clusters governing  

biosynthesis of novel biologically active compounds. Endophytes are proven as new and potential source 

of novel natural products for exploitation in modern medicine agriculture &industry. An understanding 

of mechanism enabling these endophytic bacteria to interact with plants is essential to understand and 

fully achieve the biotechnological potential of efficient plant bacterial partnership for a range of 

applications. 

  Endophytes from enormous number of diverse plants and environmental conditions are potential source 

for isolation of genes and active compounds. While a wide range of biologically active compounds have 

been isolated from endophytic organisms, they still remain a relatively untapped source of novel natural 

product. Endophytic microbes seem to fit perfectly into this natural warehouse, only a small part of 

which we have been able to tap in so far. Plant surfaces or internal tissues, colonized by numerous and 

diverse bacterial species, are often considered hot spots for Horizontal Gene Transfer (HGT) between 

plants and bacteria. Analysis of G+C, content, codon usage, amino acid usage &gene position suggest 

occurrence of HGT.  

    In the present study endophytic culturable & unculturable endophytic bacterial diversity was studied 

using molecular techniques like Random Amplified Polymorphic DNA (RAPD), 16S rDNA gene 

amplification & sequencing, Amplified Ribosomal Restriction DNA Analysis (ARDRA) & Denaturing 

Gradient Gel Electrophoresis (DGGE), Whole Cell MALDI. The profiles showed wide range of 

endophytic diversity with respect to bacterial genera & species. Further, the potential bacterial isolates 

were characterized for harbouring agriculturally important genes like 1-aminoc cyclopropane-1-

carboxylic acid (ACC) deaminase (accds), nitrogenase (nif H) & iturin A ( ituD1). Endophytes are 

proven as new and potential source of novel natural products for exploitation in modern medicine 

agriculture & industry. Plant DNA released during the degradation of plant tissues can persist and remain 

biologically active for significant periods of time, suggesting that soil or plant-associated bacteria could 

be in direct contact with plant DNA. accds gene helps ameliorate ethylene synthesis to avoid stresses 

like drought, NaCl. Nitrogen fixation genes required for nitrogen fixation by nifH and iturin gene as 

biocontrol agent to alleviate plant pathogens like Sclerotium rolfsii 

Keywords: Endophyte, bioprospecting, ARDRA, RAPD,16S rDNA amplification & sequencing 
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The gut microbiotas, immunological and genetic makeup of an individual all play a vital role in the 

intestinal inflammation. Corticosteroids and immune suppressive drugs are mainly used to treat Crohn’s 

Disease and ulcerative colitis both showing manifestations of intestinal inflammation. However, the use 

of these drugs in some cases leads to the development of lymphoma and cutaneous malignancies. 

Alternative therapies that can reduce inflammation without inducing other pathophysiological changes 

including immunosuppression, are gaining clinical recognition and consideration. The applications of 

probiotics in overcoming the inflammatory disorders and diseases of the intestine are always debated in 

the scientific community. Our study provides evidence to the positive health attributes conferred by 

probiotics in chemically induced inflammation of the gut in experimental animals, Sprague- Dawley rats. 

AVAPRO, the probiotic formulation is a consortium of two cultures of the genus Lactobacillus. 

AVAPRO was graded as safe after acute and sub-acute oral toxicity study performed on Sprague- 

Dawley rats. Oral administration of the probiotic formulation successfully reduced the level of 

inflammatory markers such as nitric oxide, catalase, lipid peroxidase and myeloperoxidase in the 

diseased animals. The formulation has shown promising results in minimizing the adverse inflammatory 

effects of TNBS induced colitis in rats. 

Key words: Lactic acid bacteria; probiotic formulation; oral toxicity study; intestinal inflammation. 
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preventing oxidative DNA damage 
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Indoor air pollution is the deterioration of the ambient air quality indoors, owing to gaseous air pollutants 

of indoor origin, like firewood smoke, cigarettes, humidifiers, cooking fuel etc. Usually, they include 

oxides of nitrogen, sulphur and carbons produced by combustion of fuels and are known to cause 

oxidative damage in cells and inflammation, resulting in a myriad of respiratory issues, including chronic 

obstructive pulmonary diseases, asthma, pneumonia, and lung cancer. In our study, we show the 

protective properties of N, N’-diacetylchitobiose in effectively protecting DNA of peripheral blood 

mononuclear cells from oxidative damage when treated cells are exposed to biomass smoke extract and 

cigarette smoke extract. Trypan blue exclusion assay was performed to test for cytotoxicity and results 

show the least viability in cells exposed to cigarette smoke and maximum viability in cells exposed to 

cow dung smoke. DNA damage in the cells was assessed by Comet assay and results indicate that the 

cells pre-treated with N, N’-diacetylchitobiose show reduced DNA damage due to oxidative stress, 

almost by half. Determination of glutathione-S-transferase activity indicates a significant increase in the 

enzyme activity in cells, maximum being in cells treated with cigarette smoke extract. This is the first 

time that the potential of N, N’-diacetylchitobiose is assessed to palliate the effect of indoor air pollution. 

Keywords: N, N’-diacetylchitobiose; comet assay; indoor air pollution; cigarette smoke; biomass 

smoke; cytotoxicity; glutathione-S-transferase.  
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Agar is a phycocolloid, water soluble polysaccharide extracted from marine algal species such as 

Gracilaria and Gelidium. It is widely used in the culture medium as a solidifying agent in Microbiology 

and Plant Tissue Culture Laboratories. According to the recent study it is found that annually 9600 tonnes 

of agar is generated worldwide, and 60% of the agar waste do not get treated. As this agar waste still 

contains a large amount of polysaccharide material, it could be a renewable resource for many 

biopolymeric products. Disposal of agar waste by incineration or land-filling has an adverse effect on 

the environment, hence due to its biological origin we thought of using it as a raw material for making a 

variety of commodity products. Since plastic and other synthetic products are made from harmful 

petroleum derived products which contributes to environmental pollution after landfilling and 

incineration. In our present study we have converted agar waste into useful commodity products. The 

laboratory agar waste (where pathogens are not cultured) was sterilized and treated for the extraction of 

polymeric component. The polymeric sheets formed were used for making various commodity products. 

These commodity products are biodegradable, cost effective and create negligible amount of pollution 

or harm to the environment. Thus, the usage of this waste polymer for the production of commodity 

products is the prominent way for sustainable usage of the laboratory waste generated.    

Keywords: Commodity products, agar waste, Biodegradable, eco-friendly, cost effective.  
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Hot water springs are hydrothermal springs due to hot groundwater with significantly above the ambient 

ground temperature. The thermal water springs located near Mumbai region of Maharashtra, India have 

higher sulphate and chloride content which are characterized by their wide biodiversity of enzyme 

producing microbes that can be utilized as a source of novel genes, therapeutic molecules and hydrolytic 

enzymes valuable for industrial processes. Proteases with thermophilic and alkaliphilic nature have 

promising applications in bioremediation, detergent and leather industry, agriculture and medical 

processes. In our present study bacterial isolates U3 and A1 producing thermophilic and alkaliphilic 

proteases were isolated. Both isolates produced significant zone of casein hydrolysis on skim milk agar 

(pH-9.0) at a temperature of 50ºC. Promising isolate U3 was selected for production of alkaline protease 

by optimization of physicochemical parameters. The isolate U3 showed highest production of enzyme 

at pH 9.0 and a temperature of 50C after 72 h incubation period. Highest activity of alkaline protease 

was observed using carbon source (fructose: 31 units/ml), nitrogen source (sodium nitrate: 49.2 

units/ml). 0.5% casein served as an ideal substrate and inducer for enzyme production as compared to 

gelatin, albumin egg powder, and bovine serum albumin. Agro-Industrial residues served as a cheap raw 

material for enzyme production where the highest activity (43.69 units/ml) was noted for starch maize 

powder. Among the different media compositions formulated for production of enzyme, isolate U3 

grown in collective nutrient medium displayed higher enzyme production (25.8 units/ml).  

Keywords: hot water springs, protease, alkaliphilic, thermophilic. 
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trans-Himalayan regions of Himachal Pradesh, India. 

Shraddha S Chavan, Dr Praveen rahi*,  Dr Yogesh Souche*. 

National centre for cell science.  

National centre for microbial resources, Pashan. Pune 

 praveen_rahi22@yahoo.co.in 

Biological nitrogen fixation resulting from the symbiosis between legume plants and rhizobia provides 

a significant boost to nitrogen fertilization and, additionally, does not cause any hazard to the 

environment, also this is widely accepted as the alternative for chemical fertilizer for enhancing the 

agriculture productivity. With the aim to study the genetic diversity of rhizobia associated with pea from 

the trans-Himalayan regions of Himachal Pradesh, a total of 94 rhizobia -like isolates were obtained 

from pea root nodules. The isolates were processed for MALDI-TOF MS based identification and 

comparison of MALDI-TOF MS spectra of the isolates with Bruker Biotyper database and in-house 

database of the institute exhibited that the isolates are closely related to Rhizobium sp. and Rhizobium 

leguminasarum. Representative isolates from each sampling location (54 nos.) were selected for 

sequencing of housekeeping genes and phylogenetic analysis. House-keeping genes (atpD and recA) and 

functional genes (nodC and nifH) were amplified for all representative isolates. Sequencing of atpD, 

recA, nodC and nifH genes and phylogenetic analysis results indicate that the isolates belong to 

Rhizobium laguerreae and Rhizobium leguminasarum. Overall the study revealed that Rhizobium 

laguerreae and R. leguminasarum enters into nodulation pea cultivated in the trans-Himalayan regions 

of Himachal Pradesh.  

Key words: MALDI-TOF MS, House-keeping genes, functional genes, Rhizobium laguerreae, 

Rhizobium leguminasarum. 
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Pink Pigmented Facultative Methylotrophs (PPFMs) are ubiquitous in nature. Micro-organisms 

of the genus Methylobacterium are known to inhabit the surfaces of stems, leaves, flowers and roots of 

various lower and higher plants. The association of Methylobacterium with plant possesses an associative 

symbiotic relationship in which Methylobacterium utilizes the methanol emitted from leaves of plants 

as sole carbon and energy source. Pink Pigmented facultative methylotrophs (PPFMs) have received 

considerable attention  for their application in the utilization of environmentally significant carbon 

compounds devoid of C-C bonds such as methane , methanol etc. Methane is one of the prominent Green 

House Gas (GHG).The contribution of methane towards the global warming is significantly high. 

Methylotrophs are having unique potential to utilize the reduced carbon compounds. For maintaining a 

sustainable  environment  methane has to be managed by converting into  a green energy source or other 

beneficial  harmless product. 

In the present study Methylobacterium sp are isolated from non cereal crop and characterized for 

their growth on methanol with support of Nitrate Mineral Salt (NMS) medium.Five isolates were 

screened for methane monooxygenase enzyme (sMMO) activity  using  O-dianisidine  dye. The isolate 

was characterized  by Sodium Dodecyl Sulphate  – Polyacrylamide Gel Electrophoresis ( SDS-PAGE), 

Random Amplified Polymorphic DNA (RAPD) & 16S rDNA gene amplification & sequencing. 

Analysis of methane utilization will  also be compared by         GC-MS with the reference strain. 

Key words: Methylobacterium, methane monoxygenase (MMO), NMS medium, PPFMs, GC-MS  
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  LAB are usually auxotrophic for several vitamins although certain strains of LAB have capability to 

synthesize water-soluble vitamins such as those included in the B group. Lactic acid bacteria (LAB) 

are widely used as starter cultures for the fermentation of a large variety of foods and can improve the 

safety, shelf life, nutritional value, flavor and overall quality of the fermented products. Deficiency can 

result when levels of vitamin B-12 are too low. This can lead to irreversible neurological symptoms. In 

the United States (U.S.), between 1.5 and 15 percent of the population are currently diagnosed with 

vitamin B-12 deficiency. Vitamin B-12 is the largest and most structurally complicated vitamin. It 

occurs naturally in meat products and can only be industrially produced through bacterial fermentation 

synthesis. 

Bacteriocins are proteinaceous or peptidic toxin produce by bacteria to inhibit the growth of similar or 

closely related bacterial strain. Proteinaceous bacterions are produce by several LAB strains an 

additional hurdle for spoilage and pathogenic microorganism. Application of bactericions are being 

tested to asses their application as narrow-spectrum antibiotics. Bactericions from E.coli are called 

colicins (coli killers). They are the longest studied bactericions. Bactericions have been proposed as a 

replacement for antibiotics to which pathogenic bacteria have been become resistant. Use of 

bacteriocins in food industry especially on dairy, egg, vegetable and meat product and also used in the 

field of food preservation. 
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Studies on alkaline proteases from regional hot water springs. 
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Thermophilic alkaline proteases belong to the class of hydrolytic enzymes. They function by cleaving 

the peptide linkages thus causing hydrolysis of proteins to smaller peptides. Thermostable and 

alkaliphilic proteases find industrial applicability in detergent industry, leather industry, food industry 

etc. due to their high temperature and pH tolerance. Hence, the present study intends to isolate the 

alkaline protease from a thermophilic source isolated from the hot springs of western region of India. 

Bacterial colonies were isolated by spread plate method on nutrient agar plates (pH 7 and 9) followed 

by plating on milk agar (pH 7 and 9). A clear zone around the colony on milk agar plate indicated 

caseinolytic activity of the enzyme. Screening of the bacterial isolate U1 was done qualitatively by 

measuring maximum zone of casein hydrolysis and quantitatively by determining the protease activity 

using Lowry method. Selected protease producing isolate was grown in nutrient broth production 

medium (pH 9) at 50°C. Protease production was optimized at pH 9 and an incubation period of 72 h 

with a corresponding increase in the bacterial biomass. The enzyme was partially purified using 

ammonium sulphate fractionation followed by dialysis of the resulting precipitate. The partially purified 

protease exhibited higher proteolytic activity with an optimum pH of 9 and the enzyme retained stability 

up to pH 11 indicating its alkali tolerance. The destaining ability of the isolated protease was analyzed 

on proteins from blood, egg yolk and egg albumin. Results indicated positive protein hydrolysis which 

was confirmed quantitatively by ninhydrin and biuret methods. This indicates the industrial applicability 

of the isolated protease. 

Keywords: Hot water springs, protease, alkaliphilic, thermophilic. 
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Health promoting microorganism such as probiotic are often used as food additive to enhance digestion 

process. Bacillus spp are gaining interest in human health related research tolerance and survivality under 

hostile environment of gastrointestinal tract. Thus Bacilli are more suitable candidate for health 

promoting formulation.  In the present study Bacillus spp. was isolated from vegetable sample. Using 

various biochemical identification procedure, identification of the isolate was attempted. Different 

methods were used for isolation. In the present study pH-3 was used to investigate the acid tolerance of 

the isolate. The results for acid tolerance suggested that the isolated Bacillus strain can be considered as 

probiotic culture. Further studies are focused on testing the isolate for bile tolerance and pancreatic 

enzyme tolerance evaluation. 

Key words: Probiotics and acid tolerance. 
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In the context of climate change and depletion of fossil fuel level there is urgent need for the development 

of environmental friendly alternative fuels to replace the hydrocarbon fuels. Looking to the abundant 

availability of residual lignocellulosic biomass as crop waste, it can be suitably considered as feed stock 

which is an inexpensive substrate and possible to be converted into bioethanol. The bioethanol can be 

blended with petroleum fuels without any modifications in the vehicle engines. Bioethanol does not add 

any additional carbon footprint into the environment. In the present study an attempt has been made to 

convert 5 different residual feed stocks into bioethanol. The biomass samples were first converted 

individually into bioethanol to observe their conversion efficiency. From the point of view of coast 

reduction of the process the samples were mixed together, saccharified enzymatically and fermented to 

alcohol with a specific strain of S. cerevisiae. Various pre-treatment processes for the substrate have 

been optimized for the overall process improvement. After the saccharification the conversion yields of 

glucose have been determined which were found to be in the range of 50-60%. The yields of alcohol 

after the fermentation of hydrolysate were found to be in the range of 30-40%upon the available sugars. 

the results indicate that alcohol yields of individual sample and mixed sample were comparable. It can 

be concluded, that process can be applied for economical production of bioethanol after further required 

improvements. 

Keywords:  Mixed lignocellulosic biomass, pretreatment, enzyme hydrolysis, saccharification, 

bioethanol. 
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The proteases produced by all living organisms have essential role in metabolic and regulatory functions 

in various biological processes. But uncontrolled proteolytic pathways lead to several diseases including 

metabolic disorders. Some proteases are the key virulence factors in many pathogenic bacteria, parasites 

and viruses. In view of this the current work is designed for isolation, extraction and purification of 

protease inhibitor from Mint to access its biochemical parameters. Mint also known as Mentha spaciata 

is generally used to cure stomach related problems. It is applied for cosmetics purpose including 

production of beauty creams, perfumes and flavors for mouthwash, toothpaste and as environment 

friendly insecticides. Protease inhibitors are small molecular weight proteins produced by microbes and 

plants that inhibit the action of proteolytic enzymes. Protease inhibitors are also important in food 

processing, preservation and as therapeutic agents. 

Protease inhibitor was isolated from Mint by buffer extraction (pH 7.0) method. The crude inhibitor 

extract was confirmed for inhibiton activity against trypsin using caseinolytic assay procedure. The 

inhibitor was purified using ammonium sulfate precipitation. Active inhibitor fraction was isolated 

during 30-60% and 60-90% saturation. Studies on biochemical parameters revealed that the protease 

inhibitor from Mint has optimum pH between 7-9, optimum temperature of 50ºC. The inhibitor showed 

stability over wide range of pH from 2-10. The inhibitor also displayed antioxidant activity analyzed by 

using DPPH assay. The antioxidant activity of inhibitor was increased after purification by salt 

precipitation indicating the promising role of inhibitor protein as an antioxidant agent.  

Keywords: mint, protease inhibitor, antioxidant. 
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Penicillin is the elixir of life in the medicine world. It is one of the oldest class of antibiotic obtained 

from the penicillin mold. It was previously used as a major antibiotic for treating infectious diseases by 

inhibiting gram positive bacteria. Superbugs have always been a threat to the invention of antibiotic due 

to their versatile mechanism of developing antibiotic resistance. They gain their resistance by 

synthesizing penicillinase enzyme which in turn inactivates penicillin by hydrolyzing the beta-lactam 

ring. This led to the ongoing research for an effective beta-lactamase inhibitor to decipher this problem. 

The aim of this study was to search for naturally occurring substances that may have inhibitory activities. 

During the study, various methanolic extracts derived from different natural sources were tested for beta-

lactamase inhibitory properties. 

Penicillin was used as an antibiotic substrate, penicillinase was used as a positive control. The activity 

of beta-lactamase was tested using the iodometric and bioassay method using Staphylococcus aureus as 

test organism. Total of 51 samples were analyzed for their inhibitory activity against penicillinase. Out 

of these, around 7 of them proved to show promising results. Amongst them; lemon was found to have 

maximum beta-lactamase inhibitory activity. Isolation of the active compounds from these extracts 

involved in the inhibition activity will further help in better purification with higher inhibitory activities 

towards various beta-lactamases. 

Keywords: beta-lactamases, herbs, natural sources. 
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Proteases are the enzymes that cause hydrolysis of peptide bond. Protease inhibitors are molecules that 

inhibit the activity of proteases. Plant protease inhibitors are mainly present in the storage tissues of 

plants and play a significant role in the defense mechanism of plants against bacterial and viral 

pathogens. Hence, the present study involves the extraction of proteolytic inhibitor from an edible 

source, Cucumber (Cucumis sativus) sap and analyzing its inhibition activity against the proteolytic 

enzyme, trypsin. Protease inhibitor was extracted by buffer extraction method using phosphate buffer 

(0.1 M, PH-7.0). The inhibitor activity was determined using Folin-Lowry method which was found to 

be 63%. Partial purification using ammonium sulphate fractionation followed by dialysis of the resultant 

precipitate revealed an elevation in the inhibition activity (78%). Results for the process parameters 

indicated an optimum PH of 7 where the inhibition was 78% and an optimum temperature of 60°C. The 

inhibitor retained stability up to pH 10 (83%) and at a temperature of 50°C up to 3 hours of pre-

incubation. Divalent cations caused increase in inhibition activity of the inhibitor. These results indicate 

the biotechnological applicability of the isolated protease inhibitor. 

Keywords: protease inhibitors, trypsin, cucumber, activity. 
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 Tagetes erecta was choosen as the plant for extraction of leaf and flower samples. The plant sample was 

extracted using soxhlet extraction method; solvents used were ethyl acetate and water. Phytochemical 

tests were carried out to detect the presence of flavonoid, alkaloid, tannin, steroid, terpenoid, 

anthroquinone glycoside, cardiac glycoside, phenol. Gas chromatography(GC) technique was used for 

quantitative analysis. Tannin and phenol was present in most of the samples. The nanoparticles were 

scanned in the range of 200-800nm using UV spectrophotometer. The color change was also detected. 

Antioxidant scavenging activity was determined using DPPH assay.  

 These samples were tested against bacteria Staphylococcus aureus and Pseudomonas aeruginosa. 

Antibacterial test was conducted by well diffusion method. Separate plates were prepared for leaf and 

flower crude extract and there nanoparticles. Zone of inhibition was observed and diameter. These 

samples were tested against Pencillium and Aspergillus. Antifungal tests were carried out by well 

diffusion method. Zone of inhibition was observed. 

Keywords: Tagetes erecta, Phytochemical, Gas Chromatography, antimicrobial, antifungal, antioxidant 

and DPPH assay.  
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Genomic resources provide the starting point for understanding the unique traits present in the given 

crop and also tools for implementation of molecular breeding for the development of improved varieties. 

Salinity is one of the major abiotic stresses ranking only second to drought which affects crop 

productivity in many parts of the world. The experiment was conducted as per Vadez et al (2007). The 

data analysis indicated significant variability among the germplasm studied. Among the lines evaluated, 

35 were highly susceptible for seedling salt stress. They have not germinated at all. Rest all except seven 

was susceptible to seedling salt stress. However seven lines have been putatively identified to be tolerant 

to seedling salt stress. They are ICCV 92311, ICCV 10315, ICCV 00102, IG5856 (4 %) are the most 

tolerant along with the established checks ICCV10, CSG 8962 and JG62. The present study clearly 

demonstrated the efficiency of seedling screening for preliminary large scale screening of genotypes for 

salt tolerance. Salt tolerant genotypes with low mean yield can be used as donors while those with good 

economic yield under saline environments could be of immense potential for further direct utilization in 

varietal development for salt stress environments.  

Keywords: Chickpea, Salinity, Germplasm screening 
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Essential oils are mixtures of many compounds which possess antibacterial, antifungal and antioxidant 

properties so it’s used in food, cosmetic industries and even used in health care of humans. In the present 

study, we have used turmeric oil, ginger oil, jatamasi oil, cedar wood oil, and basil oil. These essential 

oils were purchased from Kelkar Foods and Fragrances, Pune. We examined these essential oils by 

applying 2, 20-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging method and 2, 2′-azinobis (3-

ethylbenzthiazoline-6-sulphonic acid) radical scavenging activity, cupric ion reducing capacity assay 

(CUPRAC), and total phenolic content  were estimated by using Folin-Ciocalteu reagent. These various 

antioxidant activities were compared to standard antioxidants such as ascorbic acid, Gallic acid . In these 

results, Basil oil had shown high antioxidant activity as compare to other oils. It has 91.314±0.4 in DPPH 

assay, 98.84±0.1 in ABTS assay, and 36.4±0.02 in CUPRAC assay and total phenolic content is 

36.8±0.01. 

Keywords: Essential oils, DPPH, ABTS, CUPRAC and total phenolic content 
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Chemotaxonomic Analysis of essential oils using Thin-layer Chromatography 
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* Corresponding author. Tel: +91- 9225527120, E-mail: supriya.kore@dpu.edu.in 

 Essential oils have been broadly used for bactericidal, fungicidal, anti-parasitical, 

insecticidal, cosmetic applications, sanitary, agricultural, food industries especially nowadays in 

pharmaceutical as active compounds of medicines. In the present study we want to analyze chemical 

composition of eight essential oils (EOs) using Thin Layer Chromatography (TLC). TLC analysis can 

help in chemotaxonomic clustering to solve phylogenic problems. This simple procedure can categories 

components in a genera and differentiate groups. Solvent system n-Hexane : Ether (90:10) used for 

development, and Vanillin Sulfuric acid is used as a spraying regent. Results of the developed spot were 

characterized by different color such as Piperitenone, ß-ionone, citral, γ-Ionone, dihydrocitral, carvone, 

methyl heptenone, linalool, di-hydrocarvone, fenchyl alcohol.  

 Keywords: essential oils, Thin layer chromatography and solvent 

 

 

Antimicrobial and Phytochemical screening and synthesis of silver nanoparticles 

using leaf and flower extract of lantana camara 

 Pratik Dhotre, Shreyanshi Tirkey, Dr Afreen Huda 

The purpose of this study is to find out the antibacterial and antifungal properties of silver nanoparticles 

isolated from leaves and flower of big sage plant. We used soxhlet method to produce big sage plant 

extract. Quantitative analysis was carried out using phytochemical tests for flavanoid,alkaloid,cardiac 

anthroquinone,tanins,steroid,terpenoid and phenolic compounds .We analyzed phytochemicals in the 

aqueous and ethyl acetate extracts and found maximum biochemicals in aqueous extract of the big sage 

plant.We synthesized silver nanoparticles from extract using 1Mm AgNO3 and identified silver 

nanoparticles by UV spectroscopy . gas chromatography was used to find phytochemical compounds. 

For Antibacterial properties of extract two bacterial strains were used :- staphylococcus aureus and 

pseudomonas. For antifungal we used:-aspergillus and penicillium. 

Key words:-Antimicrobial, antifungal, lantana camara, phytochemicals, soxhlet method 
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Inhibitory action of Bergamot oil against Uropathogen quorum sensing activity: In 

vitro and in silico approach 
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Korea, Manisha Junnarkara, Neelu Nawania and Sarika Pawara* 

a Microbial Diversity Research Centre, Dr. D. Y. Patil Biotechnology and Bioinformatics Institute, Dr. D. Y. Patil 
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b Bioinformatics Research Laboratory, Dr. D. Y. Patil Biotechnology and Bioinformatics Institute, Dr. D. Y. Patil 
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Email: ayushitiwari530@gmail.com 

The potential antimicrobial effect of certain essential oils has attracted serious attention within the 

scientific community largely as a result of the growing problem of multidrug resistance among bacteria. 

Quorum sensing (QS) is a regulatory system for controlling virulence gene expression in response to 

increasing cell density via secreted molecules called autoinducers. Therefore, this QS is considered as 

novel and promising target for anti-infective agents against the development of bacterial resistance. 

Production of violacein and prodigiosin pigment by Chromobacterium violaceum and Serratia 

marcescens is regulated by QS pathway, respectively. In this study, we reported the inhibition of 

violacein and prodigiosin at sub-lethal concentrations of bergamot oil. Production of these pigments was 

inhibited in a concentration dependent manner. Inhibition of violacein was 84.13% at 0.3% v/v and 

prodigiosin with 85.3% at 0.8% v/v of bergamot oil. Bergapten is one of the active compound of 

bergamot oil therefore molecular docking of this component against C. violaceum QS regulator proteins 

i.e. CviR was performed. It was noticed that there was considerable binding interactions of bergapten 

with CviR protein. These results indicate that bergamot oil is active in vitro and in silico against C. 

violaceum suggesting its potential role for the treatment of infections. 

Keywords: Quorum Sensing, Bergamot essential oil, Chromobacterium violaceu, Serretia marcescens, 

Computational docking 
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Effect of Neroli oil on quorum sensing activity: in vitro and in silico approach 

Kirthika Naira, Afrin Mansuria, Shuchi Nagarb, Swapnil Gaikwada, Khushboo Pandeyb, Supriya 

Korea, Manisha Junnarkara, Neelu Nawania and Sarika Pawara* 

a Microbial Diversity Research Centre, Dr. D.Y. Patil Biotechnology and Bioinformatics Institute, Dr. D.Y. Patil 

Vidyapeeth, Tathwade, Pune – 411033, Maharashtra, India 

b Bioinformatics Research Laboratory, Dr. D.Y. Patil Biotechnology and Bioinformatics Institute, Dr. D.Y. Patil 

Vidyapeeth, Tathwade, Pune – 411033, Maharashtra, India 

Email: kirthikanair1995@gmail.com 

The immoderate use of antibiotics in order to treat bacterial infections has led to multiple drug resistant 

strains. Therefore, the need to find an alternative against these “superbugs” becomes necessary. Quorum 

sensing (QS), is a cell density-based intercellular bacterial communication system, which plays a key 

role in regulation of virulence factors, biofilm formation, antibiotic resistance and survival of many 

pathogenic bacteria. Hence, interrupting this QS signaling pathway is a novel strategy. The anti-virulence 

potential of neroli oil was assessed by inhibition of QS regulated violacein and computational molecular 

docking against QS biomarker Chromobacterium violaceum. Inhibition of violacein production was 

concentration-dependent manner, with 95.36% inhibition being obtained with 0.09% (v/v) of neroli oil. 

Serratia marcescens is a pathogenic bacterium isolated from urinary tract infection (UTI) patient. Neroli 

oil showed significant inhibition of prodigiosin production at 0.31% (v/v) concentration to the level of 

88.38%. Limonene is one of the active monoterpenes of neroli oil, therefore, molecular docking of 

limonene on C. violaceum QS regulator protein (CviR) was performed and it showed considerable 

binding interactions with this protein. These results provide us novel insights on the development of 

neroli oil as potential anti-infective candidate. 

Keywords: Quorum Sensing, Neroli oil, Chromobacterium violaceum, Serretia marcescens, 

Computational docking 
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Quorum sensing inhibitory efficacy and in silico computational docking studies of 

green synthesis silver nanoparticles 
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Vidyapeeth, Tathawade, Pune- 411033, Maharashtra, India 
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The increase of bacterial multi drug resistance becomes a global threat to the human race. Therefore it 

is necessary to find out alternate approaches to battle against these “super bugs.” Quorum sensing (QS) 

is a cell-to-cell bacterial communication network by which several pathogenic bacteria controls their 

antibiotic resistance, biofilm formation and virulence factors expression to implement their pathogenesis. 

Hence, interfering the QS is a novel anti-virulence strategy against various pathogens. The anti-virulence 

potential of biofabricated silver nanoparticle (AgNPs) was assessed by inhibition of QS and 

computational molecular docking. AgNPs were synthesized using Alstonia scholaris leaves extract. 

Inhibition of QS-regulated violacein production in Chromobacterium violaceum was quantified using 

violacein inhibition assays. Inhibition of violacein production was concentration-dependent manner, 

with 78% inhibition being obtained with 25µg/ml of As-AgNPs. Vallesamine is one of the active alkaloid 

phytochemical of A. scholaris leaves therefore; molecular docking of vallesamine phytochemical against 

QS regulator protein (CviR) was performed. These photochemical showed considerable binding 

interactions with QS-associated proteins. These results provide novel insights on the development of 

phytochemically synthesized silver nanoparticles as potenatial anti-infective candidates. 

Keywords: Quorum Sensing, Silver Nanoparticle, Alstonia scholaris, Chromobacterium violaceu, 

Serretia marcescens, Computational docking 
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 From sequence to structure modelling polyketide synthase of Fusarium solani. 

Nachiket Thosar1, Sarika Pawar2, Shuchi Nagar1* 
1 Bioinformatics Research Laboratory; Dr. D Y Patil Biotechnology and Bioinformatics Institute; 

2Microbiology Laboratory; Dr. D Y Patil Biotechnology and Bioinformatics Institute; 

Dr D Y Patil Vidyapeeth, Pune, Maharashtra, India 

Email: shuchi.nagar@dpu.edu.in 

Fusarium solani is a species complex of at least 26 closely related filamentous fungi. It is implicated in 

both plants and human diseases. Clinically relevant members of Fusarium are resistant to almost all 

currently used antifungals. This poses a major challenge to medicine and agriculture, particularly with 

emerging and globally spreading fungi like Fusarium. Fungi produce many secondary metabolites like 

polyketides that help the fungi to survive against other microbes and antibiotics, thus helping 

pathogenesis. Therefore, our aim is to target the protein polyketide synthase(PKS) which plays an 

important role in antibiotic resistance. Homology modelling of PKS is done as its structure is not 

available. This modeled structure will then be further used to study the interaction with various 

compounds. Homology modelling was performed using softwares like Modeller 9.18, V-LifeMDS, 

Swiss-Model and modelled structures were obtained. The models were validated using Ramachandran 

plot which showed 92%, 90.8%, 88.9% residues in the core region respectively. RMSD score of the 

model when compared with the templates were 0.834, 0.001, and 0.506 respectively. 

Keywords: Fusarium solani, Polyketide Synthase, Fusarubin, Homology Modelling and Modeller 9.18. 

 

Identifying Novel Aromatase Inhibitors from Piper Betel using Molecular Docking 

Studies 
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Breast cancer is the most common form of cancer and the focus of finding chemotherapeutic agents have 

recently shifted to natural products. Piper betel is a medicinal plant with various biological activities and 

is considered a source of new leads for anticancer drug development. Many research studies reported 

that it contains important chemical constituents indicating anticancer activity. The current interest lies 

in anticancer properties of natural products in breast cancer treatment. In present study, we performed 

molecular docking studies on components present in Piper betel using Molecular Operating Environment 

(MOE) software. Four compounds out of 74 showed good interaction with the aromatase enzyme. The 

interaction modes were seen to be similar to its natural ligand, androstenedione and the important binding 

residues were found to be ARG 115 and MET 374. The binding energy of the natural ligand was obtained 

to be -8.1049 kcal/mol. The four compounds had binding energy in the range of -7 to -9 kcal/mol 

suggesting that these compounds could be used for inhibiting aromatase enzyme. 

Keywords: Piper betel; aromatase; aromatase inhibitors; molecular docking; drug design. 
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Algorithm for DNA as Archival Storage Solution 

Parihar Devendra, Managori Husain & Pritee Chunarkar Patil 
Department of Bioinformatics, Rajiv Gandhi Institute of IT and Biotechnology, Bharati Vidyapeeth (Deemed To Be 

University), Pune, Maharashtra-411046 

Big Data is an ocean of information generated by humans or machines in high volume, velocity and/or 

variety. Such voluminous data cannot be processed with present database or software and due to limited 

storage capacity failed to capture, store, manage and analyse the data. Data generated by Large Hadron 

Collider (LHC) is approximately 25 petabytes per year, thus need for a better data storage medium. 

Deoxyribonucleic acid (DNA) is extremely dense with an approximate storage limit of 1 exabyte/mm3 

(109 GB/mm3), and has a half-life of 500 years far more long-lasting than the magnetic tape and hard-

drives.  

Theoretically, one can encode 2 bits per nucleotide in DNA that can store 455 exabytes per gram 

maximum data in single-stranded DNA. The present work proposed an algorithm for encoding and 

decoding, based on compression and decompression method. The process used Huffman algorithm rely 

on the frequency of each symbol (code) appeared in the text. It comprises of DNA-based data archival 

in a simplest form. At the end we compare our algorithm result with the existing algorithm and found 

that it is more efficient. 
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   The present innovation comprises of the conversion of treated laboratory waste agar to useful 

commodity products. The laboratory waste is generated in bulk is disposed in the environment as a 

landfill which eventually pollutes the soil. This waste is also disposed by incineration rendering 

obnoxious air pollutants. In this innovative concept, the agar waste from plant and microbial laboratories 

(where pathogens are not cultured) was sterilized and treated to decrease the particle size and to extract 

the polymer component from the media. This polymer was converted to useful commodity products like 

bioplastic, room freshener gels, packaging material, gift wraps and other aesthetic material. This 

innovation will provide a solution to handle the large amount of agar waste generated from laboratories 

and industries where agar media is used for cultivation of microbes or plants. However, we are yet to 

devise a method to handle the agar waste from laboratories where pathogens are cultured due to biosafety 

issues associated with such wastes.   

 

Sustainable Paper Ultracentrifuge 

Neha Sinha, T. Sai Chaitanya, Udaya Kesigan, Simran Singh and Sharvil Patil 

The idea of paper ultracentrifuge invented by Dr. Manu Prakash was adopted to prepare Sustainable 

Paper Ultracentrifuge. This model is prepared by utilizing the waste hot exhaust from the Air 

Conditioners to operate the paper centrifuge at lower temperatures. A modified dual benefit system of 

the condensed air provides us with an additional advantage of electricity production and energy saving 

options. This innovative idea is cost effective and environment friendly overcoming the high investment 

cost in heavy and large centrifuges. Maximum utilization of waste product is done to produce affordable 

outputs with minimum investment. 
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Cost Effective kit for easy follow up of the intake of the drug by TB patients 

Shankarrao Patil 

Tuberculosis is one of the leading cause of death in India. One of the greatest challenge in treatment of 

TB lies in the Multi- Drug Resistance problem and the treatment associated with it. Many scientists are 

working in this direction to get a solution for the MDR – TB. But one of the biggest problem lies in the 

real clinical setup where the follow up of the patients under treatment become almost difficult.  

Our Innovation lies in tackling this problem of follow up for their regular uptake and governing treatment 

regimen. Our lab proposes to develop a cost effective paper based screening kit for the detection of drug 

intake by the TB patients. This paper based screening method is easy to use, cost effective and gives the 

doctor a better drug intake follow up solution. This kit would be helpful to check whether a TB patient 

has taken the drug on not by a simple Urine test using this paper strip. The change in the colour of the 

paper strip would give a positive and negative test for presence and absence of the drug/ drug metabolites 

in the urine. The results of the test could be easily uploaded by the patients on the daily basis using an 

easy to use app for the better follow up and gives a better understanding to the doctors for planning the 

treatment strategies 

 

A simple method to determine in vitro cancer drug potential and cancer 

biomarkers by using VTGE based metabolite profiling 

Sheetal Patel, Ajay Kumar, Asawari Waghmode, Nilesh Kumar Sharma1 
1Cancer and Translational Research Lab, Dr. D. Y. Patil Biotechnology & Bioinformatics Institute, Dr. D.Y. Patil 

Vidyapeeth, Pune, Maharashtra, India, 411033. Email-nilesh.sharma@dpu.edu.in 

Introduction: In the field of biotechnology and health industry, molecular identification and analysis of 

large macromolecules derived from the biological samples like serum, urine, in vitro cancer cells 

conditioned medium are carried out by using the electrophoretic systems including one dimension and 

two dimensions system using polyacrylamide gel as matrix. In case of electrophoretic system use for 

analytical purposes, small molecular weight compounds in the range of less than 1000 Da is not kept in 

consideration, however, small molecular weight compounds less than 1000 Da comprises of important 

constituents within the biological samples including cells, tissues, serum and urine in the form of 

metabolites and active components. Currently, in vitro MTT and other cell based cytotoxicity assays are 

available; however, these assays are faced with inevitable drawbacks and at the same time expensive and 

time consuming. 

Methodology:  

In this work, we have selected cisplatin, doxorubicin and GUDE as anti-cancer drugs to evaluate their 

effects on cancer cells such as MCF-7 and HCT-116. In this paper, the objectives are not to assess the 

efficacy of these drugs, which are widely known. Our interest lies in the finding a method using vertical 

tube gel electrophoresis method and simple UV-VISIBLE spectroscopy to assess the extent of cell 

growth arrest and apoptotic cell death upon cancer cells treated by these drug options. This finding is an 

attempt to develop an in vitro method for cancer cell death and cytotoxicity and may serve as an 

alternative for existing Trypan blue exclusion and MTT assay. 
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Results and discussion: In our finding, we showed that selected drugs as cisplatin, doxorubicin and 

GUDE are able to display desired and known cancer cell death and cytotoxicity. Then conditioned 

medium from these treated cells that were subjected to VTGE fractions for metabolites, showed distinct 

UV-VISIBLE spectroscopy spectra and further identities of these components are subjected to LC-MS 

and data is awaited.  We also report on the biological samples processed by VTGE system. Our 

observations support the scope of VTGE in cancer drug evaluation and biomarkers study. 

 

Keywords: Neoplasms, Tumor heterogeneity, Therapeutics, Metabolite reprogramming, RNAs 

 
Fig. 1 Schematic model of VTGE SYSTEM FOR BIOMARKERS DISCOVERY 
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Fig.2 A prototype working photograph of VTGE SYSTEM FOR BIOMARKERS DISCOVERY 
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Effect of LED lighting system on in-vitro growth performance of Gerbera plantlets 

Labade Dinesh, Mahadev Chothe, P. K. Selvi, Minal Wani 
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Dr. D.Y. Patil Biotechnology & Bioinformatics Institute, Dr. D. Y. Patil Vidyapeeth, Pune 

E-mail: dlabade@gmail.com                         E-mail: minal.wani@dpu.edu.in 

Quality and quantity of light have a major effect on plant growth as they influence both photosynthesis 

and photomorphogenesis.  In-vitro plants require light for their morphogenesis and development. 

Micropropagation technique is currently practiced for commercial crops, as multiplication rate of 

micropropagated plant material is faster than other conventional method of propagation. Tubular 

fluorescence lamp (TFL) is used as the light source in tissue culture  room. In the present study, the 

influence of Light Emitting Diode (LED) light (Philips Holland) on different aspects of plants growth is 

investigated. Five different LED light intensities with white, red, and blue colours combination were 

used for the present in vitro culture studies on Gerbera plants. White Philips tube light (Normal 

Fluorescent) is used as control. The influence of different of LED light combinations   on different 

aspects of in vitro gerbera plants growth  like plant height, stem girth, weighing biomass and chlorophyll 

content were studied at an interval of subculture period of 6 weeks. The result showed that, DRW- LB 

light had 100 per cent green color of leaves with medium size leaf of 58.3 percent (1.056 sq.cm) compare 

to control light 66.7 per cent leaf color with medium size leaf 56.7 are 1.056 sq .cm. Average multi-ratio 

of Gerbera plantlets in in-vitro condition at end of six week cycle in DRW FR- LB (6.17) and DRW- LB 

LED (6.13) compared white control light 5.29. In control white light in vitro plant had height of 5.36 cm 

which is highest, followed by DRW FR LB/MB light 5 cm. From these results, the DRW-LB 

combination of LED the accelerations of leaf photosynthesis, plant height and multi ration in Gerbera. 

LED with white, red and blue combination is found to be applicable to regulate the in vitro plant growth. 

Such systems can be adopted for mass propagation and is cost effective. 

 Key words: LED, Tubular fluorescence lamp, Photomorphogenesis, In vitro 
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Company Startup 

 

 

 

Shankarrao Patil 

Description of Company:  

Our company is a new startup started on Jan 2017 and works under two domains: (a) Innovation & (b) 

Basic research. Our idea of starting this startup was to bridge the gap between clinics & Research. The 

main goal of this startup is to inculcate the basic ideas of young students from various colleges 

(Academics), Basic research questions by Scientists, Clinical challenges faced by Doctors & Challenge 

in upscaling and translating from lab to industry to benefit the society.  

Our startup is the first of its kind to interconnect: Academics (colleges), Hospitals, Industry & Research 

Institutes under the single roof so as to translate an idea into a reality. Under this we run: 

(a) Basic research on Cancer & Neurological disorders.  

(b) Innovative ideas on TB for cost effective kit for easy follow up.  
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