
 

 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

i 
 

 

Table of Contents 
 

 Messages         ii-v 

 Committees         1-4 

 Schedule         5-10  

 Plenary lectures (PL 01 - PL 18)                                                     11-24 

      Keynote lectures (KN 01 – KN 08)     25-31 

            Invited lectures (IL 01 –IL 16)     32-44 

 Oral presentations (OP 01 - OP 18)     45-59 

 Poster presentations (PP 01 - PP 84)                           60-133 

            According to Theme 

            BBS (PP 01 - PP 13)                                                                            61-71 

            BE (PP 14 - PP 16)                                                                              72-74 

            PS (PP 17 - PP 45)                                                                               75-96 

            CLS (PP 46 - PP 75)                                                                            97-120 

            CB (PP 76 - PP 80)                                                                              121-125 

            BID (PP 81 - PP 84)                                                                             126-130 

            Others (PP 85 - PP 86)                                                                          131-133 

 Author Index                     131- 132 

 

 

 
 

 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

ii 
 

 

 

 

 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

iii 
 

 

 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

iv 
 

 

 

 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

v 
 

 

 

 

 

 

 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

1 
 

 

 

 

 

 

Committees 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

2 
 

LSRIEAS 2018: The Advisory Committee 

Prof. Chandra Shekhar, Ex Director CEERI & Professor, BITS Pilani, India 

Dr. Tom Misteli, Director CCR/NCI, NIH, Bethesda, USA 

Prof. John H. Adams, Director, CGHIDR, University of South Florida, USA 

Dr. Anu Puri, CCR/ NCI, NIH, Frederick, MD, USA 

Prof. Gary Loake, Univ. of Edinburgh, UK 

Prof. Rakesh Tuli, Punjab University, Ex-Director, NBRI & NABI, Punjab, India 

Prof. S.C. Lakhotia, BHU, Varanasi, India 

Dr. Pawan Malhotra, ICGEB, New Delhi, India 

Dr. Jyoti Yadav, IGIB, New Delhi, India 

Dr. S. Shivaji, Director, PBHERC, LVPIER, Hyderabad, India 

Prof. Sanjay Kumar, BHU, Varanasi, India 

Dr. Bansi D. Malhotra, NPL, New Delhi, India 

Prof. R.V. Hosur, TIFR, Mumbai 

Dr. G.R. Desiraju, IUCr, IISc, Bangalore, India 

Prof. Masaaki Fujii, Tokyo Institute of Technology, Tokyo, Japan 

Prof. Anne Zehnacker-Rentien, University Paris-Sud, Paris 

Dr Vijayalakshmi Velusamy, Manchester Metropolitan University, England 

Dr. Rajendra Acharya, Ngee Ann Polytechnic, Singapore 

Prof. Matthew Jacob, IISc, Bangalore, India 

Prof. Syed Hashsham, Michigan State University, USA 

Dr. Eldon Rene, IHE-Delft Institute for Water Education, The Netherlands 

Prof. Arvind Lali, Director, DBT-ICT CEB, Mumbai, India 

Prof. Aniruddha Pandit, ICT, Mumbai, India 

Prof. Jayant Modak, IISc, Bangalore, India 

Prof. Bani Mallick, University of Texas, USA 

Prof. Y.S. Yun, Chonbuk National University, South Korea 

Prof. J.B. Shukla, Retd. Professor, IIT, Kanpur 

Prof. Alena P. Zikova, University of South Bohemia, Czech Republic 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

3 
 

LSRIEAS 2018: The Organizing Committee 

Chief Patron 

Prof. Souvik Bhattacharyya (Vice-Chancellor, BITS Pilani, India) 

Patrons 

Prof. Ashoke Kumar Sarkar (Director, BITS Pilani, Pilani Campus, India) 

Prof. R. N. Saha (Director, BITS Pilani, Dubai Campus) 

Dr. Santanu Chaudhury (Director, CEERI, Pilani, India) 

Prof. S.K. Verma (Department of Biological Sciences & Dean Admin, BITS Pilani, India) 

Prof. Sunil Bhand (Dean SRCD, BITS Pilani, India) 

Prof. Ashis K. Das (Department of Biological Sciences, BITS Pilani, Pilani Campus, India) 

Convener 

Prof. Prabhat Nath Jha (Head, Department of Biological Sciences, BITS Pilani, Pilani 
Campus, India) 

Co-conveners 

Prof. Jitendra Panwar (Department of Biological Sciences, BITS Pilani, Pilani Campus, 
India) 

Prof. P. Srinivasan (Department of Mechanical Engineering, BITS Pilani, Pilani Campus, 
India) 

Organizing Secretaries 

Prof. Vishal Saxena (Department of Biological Sciences, BITS Pilani, Pilani Campus, India) 

Dr. Sunil K. Dubey (Department of Pharmacy, BITS Pilani, Pilani Campus, India) 

Other Organizing Committee Members 

Dr. Gautam Singhvi                        Prof. Shilpi Garg                     Prof. Indresh Kumar  

Prof. Suresh Gupta                          Dr. Manoj Kannan                  Dr. Syamantak Majumder  

Prof. Rajdeep Chowdhury               Prof. S. Murugesan                 Dr. B.Vani  

Dr. Sudeshna Mukherji                    Dr. Meghna Tare                    Dr. Venkatesh K  



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

4 
 

Prof. Uma Dubey                             Dr. Sandhya Marathe              Prof. Shamik Chakravorty      

Dr. Pankaj Sharma                           Dr. Smita Raghuvanshi           Dr. M.M. Pandey 

Prof. Navin Singh                            Dr. Sharad Srivastava              Prof. Rajeev Taliyan 

Dr. Abhijeet K Digalwar                 Prof. JN Bandyopadhyay         Prof. Shibasish Chowdhury    

Dr. Jitendra Rathore                         Dr. Sachin U Belgamwar        Prof. Naga Mohan Kommu  

Dr. Abdul Razak                              Dr. T K Datta                          Dr. Prasant Kumar Pattnaik     

Dr. Srikant Dinda                             Dr. Maneesha                          Dr. Vijaya Ilango     

Dr. Trupti Gokhale                           Prof. Neeru Sood                     Dr. Venkateswaran   

Dr. Syed E Ahmed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

5 
 

 

 

 

 

 

 

 

Schedule 

 

 

 

 

 

 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

6 
 

International Conference on  
Life Science Research & its Interface with Engineering and Allied Sciences 

(LSRIEAS-2018) 
Scientific Program (November 1 – 3, 2018) 

Registration: 
31-10-2018: 3.00 pm to 9.00 pm (VFAST- BITS guest house) 
 01-11-2018: 8:30 am onwards (Conference Venue, NAB 

Auditorium) 
 

Day 01: Thursday, November 1, 2018 (Venue: 6110, NAB Auditorium) 

9.00 am to 9.30 am Inauguration of Conference 

9:30 am to 9:50 am 
Address by Chief guest (Prof. Jayant  Udgaonkar, Director, IISER, 

Pune) and Guest of Honour (Prof. Yosi Shachan, Tel Aviv 
University) 

9.50 am to 10.30 
am 

Keynote Lecture 01:   Jayant Udgaonkar, IISER, Pune  
(Title: Mechanism of Misfolding and Aggregation of the Prion Protein) 

10.30 am to 11.00 
am 

Photo Session and High Tea 

Session 01:   @ 6110, NAB Auditorium (Theme area: Biophysical Sciences (BPS)) 

Chairperson: Jayant Udgaonkar, IISER, Pune 

Co-Chairperson: Peter Doerner, University of Edinburgh, Edinburgh 

11.00 am to 11.30 
am 

Plenary Lecture 01:  B. Gopal, IISc., Bangalore (Title: Understanding 
environment dependent transcription changes and adaptation in 
Mycobacterium tuberculosis) 

11.30 am to 11.55 
pm 

IL-01: Anandi Karumbati, NCBS, Bangalore (Title: Inhibitors of Protein-protein 
interactions. Case study: HIV-1- host receptor interactions) 

11.55 pm to 12.20 
pm 

IL-02: Santosh K Upadhyay, IGIB, New Delhi (Title:  The tale of RNA 
recognition by RNA binding proteins) 

12.20 pm to 12.40 
pm 

1  2:20 – 12.30 pm, OP-01: Timir Tripathi, 
North-Eastern Hill University, Meghalaya 

12:30-12:40 pm, OP-02:  Vijay 
Kumar, Central University of 
Rajasthan 

12.45 pm to 1.45 pm Lunch Break: Institute Cafeteria 

Poster Session 01   Portico, NAB Auditorium 

1.45 pm to 2.45 pm  
 
2.45 pm to 3.00 pm  

    POSTER Session # 01: PP-01 to PP-55 (Theme areas: PS, BBS, BPE, and BM) 
 
    Tea Break 

Session 02: @ 6110, NAB Auditorium (Theme area: Bioprocess Engineering (BPE)) 

Chairperson: David Elad, TAU, Tel Aviv 

C0-Chairperson: A. Gnanmani, CEERI-CLRI, Chennai 

3.00 pm to 3.30 pm 

Key Note Lecture 02:  U.C. Banerjee, NIPER, Chandigarh (Title:  Process 
development for the production of various microbial metabolites and use of 
enzymes and whole cells for the synthesis of chiral drugs and drug 
intermediates) 

3.30 pm to 4.00 pm 
Plenary Lecture 02:  Anirudha Pandit, ICT, Mumbai ( Title: Recovery of 

Intracellular enzymes and proteins from the Microbial mass) 

4.00 pm to 4.30 pm 
IL-03:  R. K. Sen, IIT, Kharagpur, WB (Title: A Light-inspired Journey through 

the Contemporary R&D Challenges of Energy, Environment & Water)  

4.30 pm to 4.50 pm 
IL- 04:   K. V. Venkatesh, IIT Bombay, Mumbai (Title: Systems Engineering 

Perspective of Human Metabolism through a Multiscale Model for Disease 
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Analysis : A Cell to Human Framework) 

4.50 pm to 5.10 pm 
     4.50 – 5.00 pm, OP-03:   Amit Jain,  

BITS Pilani, Pilani 
5.00 – 5.10 pm, OP-04: Smita Raghvanshi, 

BITS Pilani 

4.10 pm to 4.30 pm      Tea Break 

Industry Talks: 
 
5.30 pm to 6.15 pm   

5.30 – 5.45 pm:   Sachin Dubey, 
Glenmark Pharmaceuticals U.S.A. 
(Title:  Drug development: gearing up 
for the shift from small molecules to 
macromolecular innovation. 

5.45 – 5.55 
pm: 

Perkin-
Elmer 

5.55 – 
6.05 
pm:  

Cambridg
e 
Press 

7.30 pm 
Cultural Program & Gala Dinner, N. L. Foreman Resort, Pilani  
(Assemble by 6.30pm at Sardar Patel Circle for ride to venue) 

DAY 02: Friday, November 2, 2018 

Session 03A 6110, NAB Auditorium (Theme Area: Core Life Sciences (CLS)) 

Chairperson:    Peter Doerner, University of Edinburgh, Edinburgh 

Co-Chairperson: Anu Puri, NIH, USA  

9.00 am to 9.30 am 
Key Note Lecture 03:  R. S. Sangwan, AcSIR, New Delhi (Title: Metabolic 

Specificity of Ashwagandha (Withnia somnifera): An Ayurvedic Herb of 
Health Value from Antiquity to Modernity) 

9.30 am to 9.55 am 
Plenary Lecture 03:  Arvind Kumar, IRRI, Philippines 
(Title: Breeding rice for Drought tolerance: Progress and Achievements at 

IRRI) 

9.55 am to 10.20 
am 

Plenary Lecture 04: John H Adams, USF, Tampa, Florida, USA (Title:  
Biomolecular Processes of the Plasmodium vivax Sporozoite from Mosquito 
Vector to Infecting the Human Host) 

10.20 am to 10.40 
am 

IL-05:  A. K. Das, BITS Pilani, Pilani Campus (Title:  Networks and HUB Genes 
to Identify Pathogenesis Molecules and Possible Therapeutic Targets in P. 
Falciparum Malaria) 

10.40 am to 11.00 
am 

IL-06: Bhavnath Jha, CSIR-CSMCRI, Bhavnagar  
(Title: Quorum Sensing Inhibition and its Application) 

11.0o am to 11.20 
am 

11:00-11.10 am, OP-05:  
Ramachandran S, BITS Pilani, 
Dubai Campus   

11.10 – 11.20 am, OP-06:  
Shilpi Garg, BITS Pilani, Pilani 
campus 

11.20 am to 11.35 
am Tea Break 

 
Parallel Session 03B 6106, NAB (Theme Area: Biomechanics & Diagnostics (BD)) 
Chairperson:    B. Gopal, IISc., Bangalore 

Co-Chairperson: Chih0-Hau,TMU,  Taipei 

9.00 am to 9.30 am 
Key Note Lecture 04:  Suman Chakraborty, IIT Kharagpur, WB 
(Title: Microfluidics for Healthcare: From Deep Science to Commercialization) 

9.30 am to 9.55 am 
Plenary Lecture 05: David Elad, Tel Aviv University, Tel Aviv  
(Title: Tissue Engineered Biological Barriers for Mechanobiology Studies) 

9.55 am to 10.20 
am 

Plenary Lecture 06: Namrata Gundiah, IISc., Bangalore (Title: Physical Biology 
of Cell-Substrate Interactions) 

10.20 am to 10.40 
am 

IL-07:  Suman Kapur, BITS Pilani, Hyderabad Campus (Title: Turning Research 
into Tools: Emerging Technology Platforms for Point of Care Devices for 
Diagnosis) 
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10.40 am to 11.00 
am 

IL-08: Nagamohan Kommu, BITS Pilani, Hyderabad Campus (Title:  ARMS 
PCR Coupled Real-Time Detection of MDR-TB Associated Mutations) 

11.0o am to 11.20 
am 

11:00-11.10 am, OP-07:  Venkatesh 
K.P. Rao, BITS Pilani   

11.10 – 11.20 am, OP-08: 
Amrita Soni, CSIR-National 
Physical laboratory 

11.20 am to 11.35 
am Tea Break 

 
Session 04 6110, NAB Auditorium (Theme Area: Pharmaceutical Sciences (PS)) 

Chairperson:     K. C. Gupta, IGIB, New Delhi 

Co-Chairperson: U.C. Banerjee, NIPER, Chandigarh 

11.35 am to 12.00 
pm 

Keynote Lecture 05: S.J.S. Flora, NIPER, Raibareily (Title: TBA) 

12.00 pm to 12.25 
pm 

Plenary Lecture 07: Anu Puri, NIH, USA (Title: Photosensitive Cancer 
Nanomedicine for On-Demand Delivery of Small Molecule Drugs and RNAi 
Therapeutics) 

12.25 pm to 
12.50pm 

Plenary Lecture 08: Farhan Jalees Ahmad, Jamia Hamdard, New Delhi (Title: 
TBA) 

12.50 pm to 1.05 
pm 

IL-09: Chih-Hao, Taipei Medical University, Taipei (Title: Targeting of Neuro-
regeneration In Vivo to Promote Functional Recovery After Stroke) 

1.05 pm to 1.25 pm 
1.05 – 1.15 pm, OP-09: Prof. 

Suhabrata Sen, SRM University, 
Delhi 

1.15 – 1.25 pm, OP-10:  
S. Murugesan, BITS Pilani, Pilani 

Campus 

1.30 pm to 2.30 pm Lunch Break: Institute Cafeteria 

 
 
Poster Session 02  Portico, NAB Auditorium 
2.30 pm to 3.30 pm 
  
3.30 pm to 3.45 pm 

POSTER Session # 02:      PP-56 to PP-110 (Theme Areas: CLS, CB, and BID) 
 
Tea Break 

 
Session 05A 6110, NAB Auditorium (Theme Area: Biomaterials & Biochemical Sciences (BBS)) 

Chairperson:    R. S. Sangwan, Academy of Scientific and Innovative Research 
(AcSIR), Delhi  

Co-Chairperson: R. K. Sen, IIT Kharagpur 

3.45 pm to 4.15 pm 
Keynote Lecture 06: Ben Maoz, Tel Aviv University, Tel Aviv 
(Title: Organs-On-a-Chip: A New Tool for the Study of Human Physiology) 

4.15 pm to 4.40 pm 
Plenary Lecture 09: Yeoung-Sang Yun, Chonbuk University, South Korea  
(Title: Biosorbents and Biosorption for Recovery of Precious Metals) 

4.40 pm to 5.05 pm 
Plenary Lecture 10: A. Gnanamani, CLRI, Chennai, India (Title: Biological 

Material for Suture Free Surgical Wound Care) 

5.05 pm to 5.25 pm 
Plenary Lecture-11: K. C. Gupta, IGIB, New Delhi  (Title:  Modified Natural 

Polysaccharides as  Carriers for Biomolecules) 

5.25 pm to 5.45 pm 
IL-10: Banani Chakraborty, IISc., Bangalore (Title: DNA-Aptamers Coupled 

DNA Origami as Bio-Sensors) 

5.45 pm to 6.05 pm 
5.45 – 5.55 pm, OP-11: Amit K. 

Sarkar, Chonbuk University, South 
Korea 

5.55 – 6.05 pm, OP-12: Anirudh 
Roy, BITS Pilani 

 
Parallel Session 05B 6106, NAB (Theme Area: Core Life Sciences 2nd Session) 

Chairperson:    John H. Adams, USF, Tampa, FL, USA 

Co-Chairperson: Bhavnath Jha, CSIR-CMRI, Bhavnagar   
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3.45 pm to 4.15 pm 
Plenary Lecture 12: Peter Doerner, University of Edinburgh, Edinburgh (Title:  

jugaad for the present: using commodity high-tech to address food security 
challenges) 

4.15 pm to 4.40 pm 
Plenary Lecture 13: Jyoti Yadav, IGIB, New Delhi (Title:  Invention to 

Innovation: Intellectual Property Challenges) 

4.40 pm to 5.05 pm 
Plenary Lecture 14:  Goutam Ghosh, Panacea Biotech (Title:  Development of a 

Novel vaccine – the Criticalities and Challenges) 

5.05 pm to 5.25 pm 
IL-11:  Rajdeep Chowdhury, BITS Pilani, Pilani Campus (Title: Autophagy 

Facilitates Epithelial to Mesenchymal Transition (EMT) by Regulating ROS 
in Cancer Cells and TNF-α Antagonizes this Effect)   

5.25 pm to 5.40 pm 
IL-12:  Sridev Mohapatra, BITS Pilani, Hyderabad (Title:  Plant Growth 

Promoting Rhizobacteria- The Unseen, Unsung, Underground Friends of 
Plants). 

5.40 pm to 6.00 pm 
5.40 – 5.50 pm, OP-13:   Rajesh 

Mehrotra, BITS Pilani, K.K. Birla 
Goa Campus, Goa 

5.50 – 6.00 pm, OP-14:  
Sandhya Marathe, BITS Pilani, 
Pilani 

6.20 pm to 6.30 pm       Tea Break 

6.30 pm     Day 2 Conference Sessions end.   

6.45 pm     Cultural Program- 2, 6110, NAB Auditorium 

8.00 pm      Dinner, VFAST Lawns 

DAY 03: Saturday, November 3, 2018 

Session 06A 6110, NAB Auditorium (Theme Area: Biosensors, Imaging and Diagnostics (BID)) 

Chairperson:     Y. S. Yun, Chonbuk University, South Korea 

Co-Chairperson: S. K. Verma, BITS Pilani, Pilani 

9.00 am to 9.30 am 
Keynote Lecture 07: B.D. Malhotra, Department of Biotechnology, Delhi 

Technological University Delhi. ( Title: Nano-Material Enabled Conducting 
Paper Based Flexible Biosensors For Cancer Detection) 

9.30 am to 9.55 am 
Plenary Lecture 15: Yosi Shacham, Tel Aviv University, Tel Aviv 
(Title: Recent advances on Ultra Low Power Functional Bio Sensor Networks) 

9.55 am to 10.20 
am 

Plenary Lecture 16: Sunil Bhand, BITS Pilani, K.K. Birla Goa Campus, Goa 
(Title: Recent Developments in Biosensors for Food Toxin Analysis) 

10.20 am to 10.40 
am 

IL-13: S.C. Bose, CSIR-CEERI, Pilani (Title: Electronic Systems for Bio Sensing) 

10.40 am to 11.00 
am 

IL-14: Gajendra Pratap Singh, (SMART) Centre, Singapore  (Title: Non-invasive 
wearable Raman sensors for glucose detection and disease diagnosis) 

11.0o am to 11.20 
am 

11.00 – 11.10 am, OP-15: 
Samrendra Singh, 
Shivnadar University, Delhi 

11.10 – 11.20 am, OP-16: Sundereshan 
Raman, BITS Pilani, Pilani Campus 

 
Parallel Session 06B 6106, (Theme Area: Computational Biology (CB), Mathematical 

Modeling (MM), and Quantum Biology (QB)) 

Chairperson:    Ben Maoz, Tel Aviv University, Tel Aviv 
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Co- Chairperson: Chandra Shekhar, BITS Pilani 

9.00 am to 9.30 am 
Keynote Lecture 08:  Santanu Choudhury, CSIR-CEERI, Pilani 
 ( Title: AI and Deep Learning for Healthcare Technology) 

9.30 am to 9.55 am 
Plenary Lecture 17:   Joydev Chattopadhyay, Indian Statistical Instt., Calcutta 

(Title:  An Overview on Plankton Dynamics from Internal and External 
Mechanism Angle) 

9.55 am to 10.20 
am 

Plenary Lecture 18: Tamir Tuller, Tel Aviv University, Tel Aviv  (Title: 
Engineering Genes, Cells, and Viruses, Based on Computational Models of 
Gene Expression)   

10.20 am to 10.40 
am 

IL-15: V. Subramanian, CLRI, Chennai, India (Title: Studies on the Structure, 
Stability, Dynamics and Degradation of Collagen: Some Interesting 
Findings on Old Helix from Modeling) 

10.40 am to 11.00 
am 

IL-16: Amit Chakraborty, Central University of Rajasthan (Title: Dysregulation 
of Glutamate Dehydrogenase (GDH) in 
Hyperinsulinism/Hyperammonemia (HI/HA) syndrome) 

11.0o am to 11.20 
am 

11.00 – 11.10 am, OP-17:  
Chandi C. Mandal, Central 
University Rajasthan, 
Kishangarh 

11.10 – 11.20 am, OP-18: Satyendra 
Chouhan, BITS Pilani 

11.20 am to 11. 
40 am Tea Break 

11.45 am to 1.00 
pm Valedictory Session, 6110, NAB Auditorium 

1:00 pm to 2:00 
pm  Lunch  Institute Cafeteria 
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PL-01 

Understanding environment dependent transcription changes and adaptation in 
Mycobacterium tuberculosis 

B. Gopal 
Indian Institute of Science, Bangalore 

Corresponding author: bgopal@iisc.ac.in 
Abstract: Extracytoplasmic function σ factors dominate signal transduction in bacteria 
linking environmental stimuli with changes in gene expression. These transcription factors- 
that span several phylogenetically distinct groups- show remarkable diversity in their 
activation and regulatory mechanisms.  Here we describe structural and functional assays to 
understand environment-dependent changes in σ factor activity. These studies provide a basis 
to understand the phenotypic switch in M. tuberculosis from the persistent to the virulent 
state.   
 
PL-02 

Intensification of intracellular enzyme recovery 
Aniruddha B Pandit 

Institute of Chemical Technology, Mumbai 
Corresponding author: dr.pandit@gmail.com 

 
Abstract: The majority of biomolecules including therapeutic proteins, insulin, hormones, 
enzymes etc. are always in high demand because of their wide applications. Advancement in 
upstream process (bioreactor phase) can enhance the product titer by using cell engineering 
but downstream processes are still dominant for overall production cost because of 60-70% 
cost of the total production cost involves in downstream process. The major challenges with 
some of the biomolecules are to improve the process to be more economic during their 
downstream processing by selective release in cell disruption and alternative to 
chromatography method for purification. The main objective of this study is to develop 
selective and energy efficient method for the recovery of enzyme from cytoplasmic and 
periplasmic location using hydrodynamic cavitation, followed by one step immobilization 
and purification of enzyme, which helps to reduce the cost of downstream processing. The 
different pretreatment strategies such as solvent pretreatment, hypoosmotic acidic stress 
condition and reducing agent extensively studied for the selective recovery of the enzyme 
from the periplasmic and cytoplasmic location using acoustic and hydrodynamic cavitation. 
The increase in the selectivity up to 11 times and increase in the specific yield in order of 
magnitude of 2.19 were obtained when yeast cells were pre-treated with the hypoosmotic 
acidic stress condition followed by reducing agent treatment for 1 h as compared to 
ultrasonication. This is followed by one step purification using three phase partitioning 
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method and one step immobilization using the magnetic nanoparticles by designing ligand on 
magnetic nanoparticle for selective immobilization. 
 
PL-03 

Breeding rice for drought tolerance: Progress and achievements at IRRI 
*Arvind Kumar, Shailesh Yadav and Nitika Sandhu 

International Rice Research Institute, DAPO BOX 7777, Metro Manila, Philippines. 
*Corresponding author: a.kumar@irri.org 

 
Abstract:  Drought is most damaging and widely spread abiotic stress that regularly affects 
rice yield over more than 23 million hectare rain fed rice areas in South and Southeast Asia. 
Under on-going climate change scenario, drought can occur at any growth stage of the crop 
and cause variable yield loss to rice crop depending upon severity of the drought. In some 
cases, drought can cause yield losses of more than 40% in many of the Eastern Indian states- 
Jharkhand, Orissa, Uttar Pradesh and Chhattisgarh during severe drought occurrence years. 
Over the years, IRRI rice drought breeding programme has achieved a tremendous progress 
in understanding the complexity of drought, developing standardized selection criteria based 
on grain yield under drought, developing standardized screening protocols, identification of 
key regions of the rice genome increasing yield under drought and effectively utilizing the 
generated knowledge and technology in developing drought tolerant varieties.    In past 10 
years, IRRI  has successfully  identified  and validated major and consistent effect grain yield 
QTLs under reproductive stage drought (qDTYs) such as  qDTY1.1, qDTY2.1, qDTY2.2,  
qDTY3.1, qDTY3.2, qDTY6.1 and  qDTY12.1using molecular markers. A considerable effort has 
been made to transfer these drought tolerance QTLs into mega varieties using MAS breeding 
approach anddrought tolerant version of IR64, Swarna, Sabitri, and Sambha Mahsuri has 
been developed for evaluation and release under national/state trials in different countries. In 
this context, DRR dhan 42 is the first drought tolerant rice variety developed using MAS 
approach. In 2017, first drought plus flood tolerant variety utilizing MAS breeding approach 
CR dhan801 in India, Bahuguni dhan-1 and Bahuguni dhan-2 in Nepal have been released. 
These multiple stress tolerant varieties provide a kind on yield insurance to farmers 
irrespective of occurrence of drought or flood in the same or different years.. These drought 
tolerant rice varieties are also distinct examples of successful and practical outcomes of MAS 
breeding.  With the current progress in sequencing technology, a high-throughput genotyping 
platform with a panel set having SNPs tightly linked with three drought QTLs (qDTY1.1, 
qDTY3.1, qDTY12.1) and some other  key trait loci have been developed at IRRI for utilization 
in the rice breeding programs across the world . The physiological and molecular mechanism 
of drought tolerance for some of the QTLs provided new insight into complexities of drought 
tolerance including interaction between QTLs as well as QTLs and genetic background in 
increasing or decreasing rice yield under drought.  IRRI in collaboration with national 
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organizations have successfully disseminated many of these newly developed varieties   for 
cultivation by farmers throughout South Asia. These include Sahbhagidhan, DRR 42, DRR 
44, CR dhan 801 in India, Sahodulan 1, Sahodulan 3, Sahodulan 4, Sahodulan 5 in 
Philippines, BRRI dhan56, BRRI dhan 66, BRRI dhan 71 in Bangladesh and Sukhadhan 1, 
Sukhadhan 2, Sukhadhan 3, Sukhadhan 4, Sukhadhan 5, Sukhadhan 6, Bahuguni dhan-1 and 
Bahuguni dhan-2 varieties in Nepal. These drought tolerant varieties provide a yield 
advantage of 1.0–1.5 t/ha under moderate-to-severe drought compared with the drought-
susceptible varieties that are currently grown without any yield penalty under non-stress 
irrigated condition. Despite the success of rice drought breeding at IRRI, efforts need to be 
continued to use new cutting-edge precision breeding technologies to further enhance rice 
yield levels under drought. 
 
PL-04 

Biomolecular processes of the Plasmodium  vivax sporozoite from mosquito vector to 
infecting the human host 

Alison Roth1, Swamy R. Adapa1, Min Zhang1, Xiangyun Liao1, Vishal Saxena2, 
Ratawan Ubalee3, Raaven Goffe1, Suzanne Li1, Shilpi Garg2, Zarna R. Pala2, 

Gagandeep S. Saggu4, Friedrich Frischknecht5, Silas Davidson3, Rays H.Y. Jiang1*, and 
*John H. Adams1* 

1Center for Global Health and Infectious Diseases Research, College of Public Health, 
University of South Florida, Tampa, Florida, USA. 

2Center for Biotechnology, Molecular Parasitology and System Biology Lab, Department of 
Biological Sciences, Birla Institute of Technology and Science, Pilani, Rajasthan, India. 

3Department of Entomology, Armed Forces Research Institute of Medical Sciences, 
Bangkok, Thailand. 

4Laboratory of Malaria and Vector Research, National Institute of Allergic and Infectious 
Diseases, National Institute of Health, Rockville, Maryland, USA. 

5Integrative Parasitology, Center for Infectious Diseases, Heidelberg University Medical 
School, Im Neuenheimer Feld 324, 69120 Heidelberg, Germany. 

*Corresponding author: jadams3@health.usf.edu 
 

Abstract: Malaria sporozoite transmitted by mosquito bite must remain quiescent in the 
mosquito salivary glands until injected into human skin. Once injected into the skin 
sporozoites must be activated and find their way through the body to infect the liver. Our 
recent study analyzed the skin-to-liver stage transition of Plasmodium vivax sporozoites, 
using quantitative bioassays coupled with transcriptomics to evaluate parasite changes linked 
with mammalian micro environmental factors. Our in vitro phenotype and RNA-seq analyses 
revealed key micro environmental relationships with distinct biological functions. Most 
notable, preservation of sporozoite quiescence by exposure to insect-like factors coupled with 
strategic activation limits untimely activation of invasion-associated genes to dramatically 
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increase hepatocyte invasion rates. To follow up on this analysis we are developing in vitro 
devices to analyze how sporozoites navigate the physical microenvironment of the skin and 
other host tissues. The in vitro micropillar devices are engineered to evaluate biomechanical 
properties associated with the sporozoite activation and migration processes.  Our goal is to 
provide new insights in malaria parasite biology to identify novel targets for antimalarial 
therapeutic interventions to block P. vivax infection. 
 
PL-05 

Tissue engineered biological barriers for mechanobiology studies 
David Elad 

Department of Biomedical Engineering, Faculty of Engineering, 
Tel Aviv University, Tel Aviv, 6997801, Israel. 

Corresponding author: elad@post.tau.ac.il 
 

Abstract: Biological barriers are thin layers of biological tissues which are designed to 
separate compartments in the human body and to control the transport of materials between 
these compartments. In normal physiological performance these barriers are responsible for 
optimal transport of nutrition and preventing invasion by hazardous ingredients. Some 
barriers are also subjected to biophysical stresses. Development and design of rehabilitation 
procedures or pharmaceutical interventions requires knowledge about the performance 
characteristics of these barriers. Accordingly, there is a need for in vitro models which can be 
controlled in the laboratory and may avoid many of the restricting accessibility and ethical 
issues. Development of working in vitro models requires two major components: 1) 
Mimicking of the biological barrier in a laboratory setting; and, 2) Development of 
bioreactors which best simulate the biological as well as biophysical environments of these 
barriers. We have developed protocols for using synthetic and biological (e.g., amnion) 
membranes for cell culture and co-culture on both sides of the substrate in custom-designed 
wells that allow for easy assembling of the tissue engineered model in bioreactors that 
simulate realistic physiological environments. So far, we have developed in vitro models for 
the nasal epithelium, the placental barrier, the arterial intima and the uterine endometrium. 
 
PL-06 

Physical biology of cell-substrate interactions 
Namrata Gundiah 

Department of Mechanical Engineering, 
Indian Institute of Science, Bangalore 560012, Karnataka. 

Corresponding author: namrata@iisc.ac.in 
 
Abstract: Living tissues undergo dynamic changes during normal physiological growth and 
disease through turnover and microstructural alterations in the extracellular matrix and 
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resident cells. Continuum models of tissue growth and remodeling are primarily based on 
adaptive mechanobiological cellular processes that lead to the synthesis or degradation of the 
extracellular matrix; these result in functional tissue changes through modulation in the 
cellular gene expression levels. Tissue fibrosis results in increased stiffness which is reported 
in the progression of aneurysms, atherosclerosis, and cancers. Cells respond to changes in 
their mechanical milieu through a dynamic feedback involving focal adhesions and 
cytoskeletal proteins. Cells under cyclic stretch undergo changes in length and reorient 
through a combined action involving integrins, calcium signaling, and the cytoskeletal 
constituents. An understanding of the mechano-biological milieu of adherent fibroblasts in 
the matrix substrate is critical in delineating the various factors which influence cellular 
growth and remodeling. I will present experiments and simulations to address the 
mathematics and mechanics of actin growth in fibroblasts under cyclic stretch using a custom 
developed cell stretcher in the laboratory. I will also present a multi-scale model to integrate 
the dynamics of actin fiber formation in fibroblasts in the presence of integrin-ECM ligand 
interactions under cyclic stretch. Together these studies highlight the importance of cell-
substrate interactions which are essential in our understanding of the mechanobiology. 
 
PL-07 

Photosensitive cancer nanomedicine for on-demand delivery of small molecule drugs 
and RNAi therapeutics 

Anu Puri 
National Cancer Institute-Frederick, National Institutes of Health, Frederick, MD, U.S.A. 

Corresponding author: puria@mail.nih.gov 
 
Abstract: Cancer nanomedicine is a promising field for improved delivery of drugs and 
bioactive agents, including nucleic acids, and areas for further developments for its clinical 
translation have been recognized 1-3. Nanoparticles with desirable bio-distribution 
characteristics, improved plasma stability in vivo as well as viable technologies for on-
demand spatial and temporal release of loaded cargo from the nanoparticles are important 
considerations to enhance the clinical suitability of nanomedicine. We are developing tunable 
nanoparticles for site-specific cargo release by utilizing suitable light sources. Our design 
strategy entails (i) selection of photosensitive molecules that can be activated by a tissue-
penetrating light sources with preferred biological activity of their own, (ii) incorporation of 
these agents into nanoformulations without modifying the biophysical properties of the 
nanoformulation, (iii) minimization of off-target effects of the nanomedicine with no 
biological activity before  photoactivation, and (iv) develop formulations with enhanced 
plasma stability as well as preferred tumor accumulation. This presentation will include 
studies related to: 

(i) Development of lipid-based nanoparticles (LNPs) for tumor-specific delivery of 
multiple drugs at the tumor site upon photoactivation4. 
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(ii) A Binary Stealth Lipid System for Delivery of Hydrophobic PDT drugs and enhanced 
tumor care5. 

(iii)Sulfonated polymers for light-mediated cytosolic delivery of siRNA for RNAi 
activation. 

We are pursuing these studies to further develop these systems and evaluating the exact 
mechanism(s) of enhanced gene silencing activity upon photoactivation. 
 
PL-08  

Role of Technology and Material Science in Drug Delivery and Health Care 
R N Saha 

BITS Pilani, Dubai 
Corresponding author: rnsaha@dubai.bits-pilani.ac.in 

Abstract: Drug delivery is probably most important aspect of health care and disease 
management. Improper delivery system of any highly effective drug makes the drug 
ineffective or sometime leads to toxicity. Thus, drug deliver has become novel drug delivery 
to overcome related drawbacks of conventional delivery systems. Technology and material 
science has great role to play in effective site-specific delivery and disease management for 
better efficacy. Conventional drug delivery systems have drawbacks of nonspecific 
distribution (delivery to other tissues alongwith intended site), high dose, fluctuation of 
therapeutic efficacy, side effects or toxic effects, poor patient compliance and other related 
things. Problems associated with anticancer drug therapy is the best example.  Though, 
design of controlled release or targeted delivery systems have overcome some of these 
problems but not all. This is more so for drugs where disease intensity and dosage regimen 
may vary during or over the day, like diabetes, hormonal treatment and others long term 
therapy. Further, the dosage regiment may vary from patient to patient and standard 
formulations or delivery systems thus may not be useful for every patient. Delivery systems 
of these drugs require self-regulated system or in-built control to monitor disease condition 
and drug delivery accordingly by controlling or stopping release rate. Controlled release 
products may have overcome high drug concentration, excess supply of drug and able to 
maintain constant supply but same for all patients, which is not needed always. In several 
diseases they are needed to be different. Research outcome of some novel delivery systems 
for anticancer, antipsychotic, analgesic and related drugs will be presented and discussed in 
this presentation. Though some level of benefits have been achieved while working on 
controlled release or targeted delivery systems, but lot more to be done for achieving better 
and safe therapy and personalized treatment. Some reported and probable approaches for 
such benefits will also be discussed. 
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PL-09 
Biosorbents and biosorption for recovery of precious metals 

Yeoung-Sang Yun 
Environmental Biotechnology National Research Laboratory, School of Chemical 

Engineering, Chonbuk National University, Jeonju, Korea. 
Corresponding author: ysyun@jbnu.ac.kr 

 
Abstract: Precious metals are widely being used in various industries because of their 
specific physical and chemical properties. Conventional methods for the recovery of low 
concentrations of dissolved precious metal ions from solution phases include solvent 
extraction, chemical precipitation, and ion exchange. These methods have significant 
disadvantages, such as incomplete metal recovery, high capital costs, high reagent and energy 
requirements, and other waste products that require disposal. In this talk, a biosorption-based 
recovery method is introduced as an alternative separation technology to overcome such 
disadvantages. Required specifications of biosorbents are discussed. Especially, strategies for 
the design of powerful biosorbents are suggested with some successful application cases. 
 
PL-10 

Biological material for suture free surgical wound care 
A. Gnanamani 

Biological Material Laboratory (Microbiology Division) CSIR-CLRI Adyar, Chennai, 
Tamil Nadu, India. 

Corresponding author: gnanamani3@gmail.com 
 
Abstract:  Rejoining of cut/open tissue ends at critical site always challenges surgeons. To 
reduce the suturing time and to advance the wound-healing rate, adhesives may find helpful.  
Most of the available adhesives are for external cut wounds, and majorly they are synthetic 
polymeric substances. Since the internal wounds needs much care and compatible adhesives, 
protein-based adhesives are developed based on the lesson learnt from nature.  Collagen, a 
structural protein upon tethering with phenolic moieties transformed to a adhesive in the 
presence of oxidizing agent.  During this transformation it approximate the wounds in a such 
a way, and does not require any suturing process. The ingredients in the adhesive support cell 
proliferation and advance the wound healing. The adhesive is named as “bioglue”, and found 
cytocompatible, biodegradable, not releasing any toxic substances, support angiogenesis, able 
to entangle growth factors and antibiotics. The major advantages of this bioglue are for the 
wet tissue approximation, where, no synthetic polymeric materials find application. The 
details of the preparation and the applications studies under in vitro and in vivo models will 
be explained in detail.   
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PL-11 
Modified Natural Polysaccharides as  Carriers for Biomolecules 

K.C. Gupta 
CSIR-Institute of Genomics and Integrative Biology, 
Delhi University Campus, Mall Road, Delhi-110 007 

Corresponding author’s E-mail: kcgupta9@gmail.com 
 
Gene therapy requires safe and efficient vectors to transfer and deliver therapeutic genetic 
material to specific tissues. In the field of cancer therapy, it has shown promise as it offers a 
high potential of tumor selectivity compared to the traditional chemotherapeutic approaches. 
Currently, several cationic lipids, nanoparticles, dendrimers, cationic polymers and 
polysaccharides have been exploited extensively due to their ability to condense DNA to 
form compact complexes, which facilitate intracellular entry and protect DNA against 
nucleases. Chitosan, a natural cationic polysaccharide, has been shown to possess great 
potential as a gene carrier owing to its biodegradable nature and non-toxic properties, 
however, due to its poor transfection efficiency, several modifications have been incorporated 
onto its backbone without much success. Our group has attempted to better the transfection 
efficiency of chitosan in two ways, viz., by grafting a low molecular weight linear PEI, and 
by conjugating low molecular weight bPEI with terminal residue of depolymerized chitosan. 
The projected modified chitosans circumvented all the limitations and efficiently delivered 
nucleic acids (pDNA and siRNA) in vitro and in vivo. However, to achieve tissue specific 
delivery, one has to attach a suitable targeting ligand. Some natural polysaccharides have 
been shown to deliver therapeutics in a target specific manner. For the target-specific drug 
delivery, well-known anticancer drug, doxorubicin (DOX) was entrapped in self-assembled 
6-O-(3-hexadecyloxy-2-hydroxypropyl)-hyaluronic acid (HDHA) nanoparticles. The 
anticancer efficacy of HDHA-DOX NPs was evaluated by measuring the changes in tumor 
volumes, tumor weights, and mean survival rate of Swiss albino mice grafted with Ehrlich 
ascites tumor (EAT) cells. These results cumulatively advocate that tumor-specific natural 
polysaccharide based nanocomposites could epitomize a viable alternative for site specific 
gene and drug delivery. 
 
PL-12 
Jugaad for the present: using commodity high-tech to address food security challenges 

Mario V. Giuffrida1, Thibaut Bontpart2, Cristóbal Concha2, Ingrid Robertson2, Sotirios 
A. Tsaftaris1,*, and Peter Doerner2,* 
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*Corresponding author: Peter.Doerner@ed.ac.uk 
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Abstract: Root phenotyping is important to improve our understanding how root system 
architecture contributes to resource acquisition in plants. Root growth and root systems adapt 
to their environment; therefore, plants must grow in soil to provide meaningful information to 
breeders. Such analyses have previously been possible only with large capital investments 
and highly-trained operators, and therefore have been out of reach for most stakeholders; 
specifically, breeders in low-income countries. By contrast, large-scale root phenotyping in 
controlled conditions is required to identify root system architectures advantageous for 
desirable resilience and stress tolerance traits related to root systems. We developed an 
engineering concept to solve this challenge based on the utilisation of commodity 
components, standardised, open source software and computer vision and machine learning 
approaches to put advanced expert tools into the hands of breeders in low-income countries. 
We are using the system to study the growth of chickpea plants (Cicer arietinum L.), which is 
an important food security crop in South Asia and Sub-Saharan Africa. The system consists 
of three modules: the growth module, the imaging module and the analysis module. The first 
two modules are physically located on site, the third is on the cloud. The growth module is a 
simple, commodity component-based box to visualise and document plant root systems 
growing in soil (the mesocosm). The current setup allows ≥80% of the root system to be 
visualised. The imaging module is a dark box, with 5 Raspberry Pi devices and cameras and 
associated software to capture and perform initial processing of images. The presentation will 
focus on the integration of biological and engineering approaches and the use of advanced 
computer vision procedures to inform breeders on desirable root traits.  
 
 
PL-13  

Invention to Innovation: Intellectual Property Challenges 
Jyoti Yadav 

 CSIR-Institute of Genomics and Integrative Biology, Delhi 
Corresponding author: j.yadav@igib.res.in 

 
Abstract:  Invention is a key requirement for securing any form of Intellectual property right 
(IPR). In turn these IPR’s play important role in the innovation ecosystem. IPR create a 
knowledge gap between who owns it and others who don’t thereby driving the value of such 
knowledge, very high in the market. The impact of IPR in the biological sciences has been 
significant. Several remarkable inventions in the past have helped shape a better future in the 
area of health care. Most prominent one are in the area of molecular therapeutics and 
diagnostics, implication of disease causing genes and/ or their targets. While on a societal 
note, easy access to these new tests, therapies should be promoted, IPR protection enables the 
holder to dictate the market, generate wealth and in turn, pick up more risky problems. 
Sometimes, the IPR’s become deterrent towards access to new research tools which hampers 
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further strengthening or improvements of the technology. New age tools like CRISPR/CAS9 
system provide genetic technology towards genome editing, opening a new paradigm in 
therapeutics world. While it is one of the most significant scientific inventions, it stimulates 
thought provoking questions on patenting life science technologies. Another important aspect 
pertains to the usefulness of a particular invention, typically a genomics based invention. 
Causative polymorphisms or SNP’s of a particular disease vary across populations and may 
not hold true in a particular region. An innovative approach in asking the right question using 
the right technology could be the need of the hour.  
 
PL-14 

Development of a Novel Vaccine: the Criticalities and Challanges 
Goutam Ghosh 

Senior Vice President & Head -R&D (Vaccines & Biological) and Technology Management, 
Panacea Biotec Ltd 

Mathura Road, New Delhi-110044, INDIA 
Corresponding author: goutamghosh@panaceabiotec.com 

 
Abstract: Vaccines are generally considered one of the most impressive success stories of 
the mankind. In last 50 years the world has delivered a large number of effective vaccines 
that has saved millions, yet the development of a new human vaccine will always remain 
challenging because of the highly sophisticated evasion mechanisms of pathogens. Despite 
huge explosion of knowledge and understanding on immunology & vaccine science, recent 
years have witnessed both success and failures in novel vaccine development. Complexities 
are faced at all stages of vaccine research and development including, understanding the 
disease etiology, shortening the time of finding right vaccine candidates, production and 
clinical development; ensuring that vaccines reproduce appropriate native antigens and that 
the immune response induced is of adequate strength and quality. The complexities also 
depend on the serotype variance as a balanced immune response is necessary for all 
participating serotypes in the vaccine under development. Let’s take the case of Dengue 
Vaccine under development, one of the most sought after vaccine today which is so close to 
finishing line yet so far. Besides live attenuated recombinant dengue vaccine, other vaccine 
candidates based on subunit protein vaccine, inactivated whole virus vaccine and DNA 
vaccine are also under development phases. The hindrance in the progress of dengue vaccine 
development over the years could be attributed to unpredictable predominance of DENV 
serotypes, insufficient understanding of pathogenesis and lack of reliable animal model. The 
researchers have experienced that the heterologous non-neutralizing antibodies may cause 
antibody-dependent enhancement (ADE) leading to severe dengue during secondary infection 
by a heterologous serotype. Therefore, the success would depend on to develop a tetravalent 
vaccine that can elicit equal homologous neutralizing antibodies and can confer life-long 
equal protection against each of the four serotypes. Beyond the technical challenges in 
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developing a new vaccine, the cost of the final product (Vaccine) is immense, particularly in 
the developing world where the population largely depends of the government’s 
immunizations program and private market is too miniscule for its successful 
commercialization. Asia is emerging as the vaccine hub of the world and India is on the go to 
play key role in the vaccine market with its 1.3 billion populations. Therefore the availability 
of a safe, efficacious and cost-effective vaccine could pave way to mitigate increasing social 
and economic burden of disease prevention and control in endemic regions.  
 
PL-15  

Recent advances on ultra low power functional bio sensor networks 
Yosi Shacham-Diamand 

Department of Physical Electronics, Faculty of Engineering, 
Tel Aviv University, Tel Aviv, 6997801, Israel. 

Corresponding author: elad@post.tau.ac.il 
 

Abstract: In this talk we will describe the system requirements, and possible designs 
designed for functional bio sensors. Specifically, we focus on the plant interfacing issues of 
bio- electrochemical functional biosensors. We will present the bare-bones setup managing 
the biosensor, the data acquisition, and processing of the acquired data.  The bio sensor itself 
is based on a new concept especially designed for agriculture. In this biosensor, the plant is 
the sensor and the signal is directly extracted from the plants. Thus, it is directly related to the 
plant’s status. This is a novel concept that has been conceived for precision agriculture. Using 
this specific sensor, the information is collected directly from the plant, yielding information 
directly related to the condition of the plant. This is in contrast with most other sensors today, 
which measure the physical and chemical variables of the plant’s environment; e.g. water, 
ground, and air. The functional sensors use the expression of β-glucuronidase (GUS) in 
modified tobacco plants. We report on the testing of Msk8 (Tomato) or BY2 (Tobacco) cell 
cultures. The GUS enzyme activity was detected by chronoamperometry, which yielded a 
measurable electrical current signal. In this paper we describe a system which consists of 
relatively cheap components available in the market: an analog potentiostat front end (AFE), 
a standard A/D converter (ADC), and a single board computer (SBC). Our prototype uses 
Texas Instruments' LMP91000 AFE, Analog Devices' AD7896 ADC, and a Raspberry Pi 3. 
The AFE interfaces with the sensor, while the SBC handles the control of the system and the 
data processing. The system was designed to highlight the possibility of making a complete 
interface to the internet at a cost of less of USD 10 today (in 2018), expecting the cost to fall 
dramatically in the next few years. This cost can be further reduced by connecting multiple 
sensors and AFEs to a single SBC. Ultimately, converting the system using a Very Large 
Scale Integrated (VLSI) circuit producing an Application Specific Integrated Circuit (ASIC) 
can further reduce the cost. Finally we will present few novel ideas how to extend the use of 
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implanted (or embedded) bio-electrochemical sensors to electrical sensing and also for ultra 
low-power signal communication applications. 
 
PL-16 

Recent developments in biosensors for food toxin analysis 
Sunil Bhand  

Biosensor Lab. Department of Chemistry,  
BITS Pilani -K.K. Birla Goa Campus Goa, India.                                                

Corresponding author: sunilbhand@goa.bits-pilani.ac.in 
 

Abstract:  Increasing incidences of food contamination has resulted in higher risk to human 
health. The contamination of food and feed stock such as groundnut, grapes, milk, milk 
powder, baby food, animal feed and alcoholic beverages such as beer and wine by various 
mycotoxins such as Aflatoxin M1 (AFM1), Aflatoxin B1 (AFB1), Ochratoxin (OTA) etc. is 
posing a challenge towards food safety and quality. Recently, owning to its high risk, AFM1 
has been moved from carcinogen level II to level I. Hence, the European Union has set 
stringent limits of 50 ng/L (50ppt) for AFM 1 in milk for adults and 25 ng/L (25 ppt) for baby 
food, whereas the limits for AFB1 and OTA are set at a relatively relaxed levels of 2 ug/Kg 
(2ppb) in food and beverages. Thus, there is an immense interest in development of 
ultrasensitive techniques for analysis of AFM1, AFB1 and OTA in food as well as alcoholic 
beverages. Biosensing platforms based on chemiluminescence, fluorescence and photometric 
detection have been developed by our group. A miniaturized hybrid chemiluminescence 
immunoassay using specific antibody integrated with magnetic nanoparticle was reported 
with 6.25 ng/L detection limit in milk, meeting most stringent Swiss ALARA standards for 
AFM1. A multiplatform nano-immmunosensor was further developed using HfO2 
nanoparticle integrated immunoassay for visual and fluorometric detection and an assay for 
multianalyte analysis of AFM1, AFM2 and AFG1. Subsequent work involves novel 
biosensors for AFM1 detection using aptamers. A TiO2 nanoparticle integrated aptamer 
sensing system has recently been reported for OTA detection using fluorescence imaging 
technique. 
 
PL-17 

An overview on plankton dynamics from internal and external mechanism angle 
Joydev Chattopadhyay 
Indian Statistical Institute 

Kolkata, India. 
Corresponding author: joydev@isical.ac.in 

 
Abstract: Plankton is the basis of all aquatic food chain and phytoplankton in particular 
occupy the first trophic level. The proper explanation of the paradoxically high diversity of 
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phytoplankton communities is still a debatable issue in plankton ecology. Apart from external 
factors, the role of toxin producing phytoplankton (phytoplankton allelopathy) is of important 
consideration for possible explanation of plankton diversity. Although there is a lack of 
empirical testing of allelopathy, but the theoretical works on allelopathy and its role on 
plankton diversity are clear. Theoretical works have demonstrated the interplay with 
allelopathy with several factors e.g. nutrient competition, temporal delay, spatial pattern, 
environmental stochasticity and so on. Apart from this internal mechanism, external factors 
such as fish kairomones and environmental pollution may also play an important contribution 
towards the shape of plankton dynamics. But more works are needed combining theoretical 
and experimental approaches to have a unified approach to represent plankton dynamics. In 
this talk, I shall review the works on this aspect with a focus on internal and external 
mechanism responsible for plankton diversity.  
 
PL-18 
Engineering genes, cells and viruses, based on computational models of gene expression 

Tamir Tuller 
Tel Aviv University, Tel Aviv, 6997801, Israel. 

Corresponding author: tamirtul@gmail.com 
 
Abstract: Engineering the genetic material to affect the various aspects related to the gene 
expression dynamic is a fundamental scientific objective with ramifications to disciplines 
such as biotechnology, human health, and functional genomics. In this talk, I will describe 
our computational based pipeline that enables generic and accurate design of gene expression 
levels. The methodology is based, among others, on accurate biophysical modeling of gene 
expression, efficient algorithms for simulating and predicting this process, computational 
molecular evolution models, and state of the art synthetic biology tools. 
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KN-01 
Mechanism of mis-folding and aggregation of the prion protein 

Jayant Udgaonkar 
Indian Institute of Science Engineering and Research, Pune. 
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Abstract: The mis-folding and aggregation of the prion protein is associated with several 
neurodegenerative diseases. To understand how these processes begin, has been a long-
standing challenge. Using the tools of molecular biology, physical biochemistry and 
spectroscopy, the structural perturbations that occur in the monomeric protein prior to 
oligomerization have been identified, and insight has been obtained into the sequence of the 
major conformational conversion steps that occur in the oligomeric state.  
 
KN-02  

Process development for the production of various microbial metabolites and use of 
enzymes and whole cells for the synthesis of chiral drugs and drug intermediates 

Uttam Chand Banerjee 
Department of Pharmaceutical Technology,  

National Institute of Pharmaceutical Education & Research 
Sector-67, SAS Nagar-160062, Punjab, India.  
Corresponding author: ucbanerjee@niper.ac.in 

 
Rifampicin is widely used for the treatment of tuberculosis, leprosy and other infectious 
diseases. It is also effective against trachoma, inhibits certain viruses and experimental 
tumors. Global production may be few thousand tons. This group of antibiotics which are 
industrially produced and used as drugs are Rifamycin SV, Rifamide and Rifampicin. The 
fermentative product, rifamycin B is biologically inactive and needs transformation either 
chemically or biologically. One of the soil isolates, Curvularia lunata, was found to have 
rifamycin oxidase activity. The growth and production of enzyme was fully optimized in 
shake flask as well as in Fermenter. The various kinetic parameters of biotransformation were 
determined. We had optimized the growth and streptokinase production by Streptococcus 
equisimilis in 150 L bioreactor having 100 L working volume in controlled pH and 
temperature. There is an ongoing interest in the isolation of new bacterial strains producing 
novel and efficient phytase. A highly activity phytase has been isolated, bioprocess was 
optimized and technology was transferred to industry. Arginase or arginine deiminase 
exploits the difference between normal and tumor cells depending on their auxotrophy for 
arginine.  Methioninase, glutaminase, arginase, etc are promising anti-cancer enzymes. One 
of the soil isolates, Pseudomonas putida was found to produce ADI with higher specific 
activity. Process parameters were completely optimized for the growth and production of 
ADI by P. putida. The cell disruption processes by various methods were optimized and 
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ultimately ADI was purified. Growth and production of mycophenolic acid by Penicillium 
brevicompactum, growth and production of Shikimic acid by Bacillus megaterium, 
Tachrolimus by Pseudomonas sp. and interferon beta by recombinant E. coli were optimized 
in 10 L laboratory scale reactor. It is known that chirality plays an important role in the 
efficacy of many drugs and agrochemicals. Biocatalysis gives an added dimension, 
innovative new approaches and enormous opportunity to prepare industrially useful chiral 
compounds. This may be difficult to prepare through pure chemistry route. Among different 
enzymes used for biocatalytic reactions, lipases, nitrilase, nitrile hydratase, epoxide hydrolase 
and oxidoreductases have found to have tremendous applications. Pseudomonas aeruginosa 
lipase mediated kinetic resolution of (RS)-1-chloro-3-(3,4-difluoro phenoxy)-2-propanol to 
enantiomerically pure (S)-alcohol for the synthesis of a drug, lubeluzole was achieved in our 
laboratory.  Nitrilase is an important class of hydrolases that convert nitriles to the 
corresponding carboxylic acids and ammonia. Nitrilases from Alcaligens faecalis was used 
for the biotransformation of racemic mandelonitrile. Further the A. faecalis nitrilase has been 
cloned into a vector pJOE2775 and transformed into E. coli JM109 cells. Nitrilases produced 
in the recombinant E. coli JM109 has been purified and formed into cross-linked enzyme 
aggregates (CLEAs). Enantiopure α-hydroxy acids especially (R)-(-)-mandelic acid is a key 
intermediate for the synthesis of several pharmaceuticals. Biotransformation of phenyl 
glycidyl ether to the corresponding vicinal diol was successfully carried out by whole cells of 
Candida viswanathii having the epoxide hydrolase activity. A number of carbonyl reductase 
producing microorganisms were isolated and screened from the soil using acclimatization 
technique. The (S)-selective microorganisms were tried for the bioreduction of complex 
heteroaryl ketone. A new yeast strain Candida viswanathii MTCC 5158 has been found to be 
capable of carrying out enantioselective reduction of a number of prochiral aryl ketones like 
acetophenone, acetonaphthone, acetyl pyridine, acetyl thiophene and N, N-dimethyl-3-keto-
3- (2-thienyl)-1-propanamine (DKTP). Among all the strains, Metschnikowia koreensis 
(MTCC 5520), Candida viswanathii MTCC 5158, Geotrichum candidum, Candida 
parapsilopsis, and Candida melibiosa were selected on the basis of their ability to carry out 
the (S)-selective reduction of ketones. The major challenges associated with the enzyme-
catalyzed bioprocesses are the higher operational costs due to low stability and reusability of 
the enzymes on large-scale. The problems (less enzyme loading, diffusional limitations, 
enzyme stability) of classical immobilization methods (entrapments, adsorption, 
encapsulation, covalent linkage) are overcome by introducing better biocatalysts know as 
NBC (nanobiocatalyst) for the synthesis of various compounds. Nanobiotechnology has 
provided a wealth of diverse nanoscale carriers that could be applied to enzyme 
immobilization. The formation of nanobiocatalysts (NBC) encompasses the assembling of 
enzyme molecules onto nanomaterial carriers to favor desirable chemical kinetics and 
selectivity for substrates. Enzyme immobilization onto nanoscale material as a versatile new 
technology offering advantages including low cost, rapid immobilization and reaction, nano 
size, mild conversion conditions, robust activities, mobility, high loading, minimum 
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diffusional limitations, self assembly and stability etc. Maintaining the enzyme activity is a 
major challenge in the development of NBCs for bioprocessing applications. NBCs can be 
fabricated through the immobilization of enzymes in a multitude of nanomaterial such as 
polymers, silica’s, carbons and nanometals. Various chemoenzymatic reactions using a series 
of oxidoreductase, lipases and nitrilases from different sources are described for the synthesis 
of many hypertensive drugs and drug intermediates, esters, cardio-vascular drugs and chirally 
pure alcohols. Nanocarriers such as MWCNT and metal nanoparticles were used to 
immobilize lipases to make efficient NBCs and reactions were carried out to test the efficacy 
of the process. Finally phototheranostic agents were synthesized, immobilized on various 
nanocarriers and used in the photodynamic therapy (PDT) system.  
 
KN-03 

Metabolic Specificity of Ashwagandha (Withnia somnifera): An Ayurvedic Herb of 
Health Value from Antiquity to Modernity 

Rajender Singh Sangwan 
Academy of Scientific and Innovative Research (AcSIR) 

[An Institution of National Importance under Govt. of India] 
CSIR-HRDC Campus, Kamla Nehru Nagar, Sector-19,  

Ghaziabad-201002, U.P., India, www.acsir.res.in 
Corresponding author: dr.sangwan@gmail.com ; director@acsir.res.in 

 
Ashwagandha (Withania somnifera) is one of the most important medicinal plant of Indian 
Systems of Medicine (ISM) and is being used as one of the key ingredients in more than 200 
formulations of therapeutic and nutraceutical value. The therapeutic specialty of the herb 
recognized since antiquity has been demonstrated, by modern phytochemical research, to be 
paralleled by its possession of a specialized complement of secondary metabolites named 
after the plant as withanolides. This invoked metabolic specialty of the plant to produce 
prodigal amounts of these secondary metabolites. Therefore, we have investigated this plant 
extensively during last one and a half decades leading the pant attaining the status of 
becoming the most well investigated Indian medicinal plant for its biosynthetic pathways and 
functional genomics. Indian Withania somnifera has been shown to display immense 
chemotypic diversity, indeed best in world, and existence of discrete chemotypes of the 
medicinal herb has been demonstrated. The genotypic identity of the chemotypes has been 
validated by their transcriptomic specialty. Metabolically, withanolides are of triterpenoid 
ancestry and have been shown to be tightly linked with the ubiquitous sterols and 
brassinosteroids. In addition, our metabolic and functional genomic studies substantially 
extended to other specialized metabolism of the plant including tropanes and withanamides, a 
reflection specialized metabolism of their progenitor amino acids. In summation, our seminal 
and many conceptual contributions on the plant including unique varieties (NMITLI-118 and 
NMITLI-101) have established an impressive understanding of the phytochemical biology of 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

29 
 

the plant with translational spin-offs. Some of the metabolic specialties would be presented at 
the conference. 
 
KN-04 

Microfluidics for healthcare: From deep ccience to Commercialization 
Suman Chakraborty 

Professor, Department of Mechanical Engineering, 
Indian Institute of Technology Kharagpur, India. 
Corresponding author: suman@mech.iitkgp.ac.in 

 
Abstract: Diagnostics appears to be the most essential component that needs to be integrated 
with any healthcare practice, concerning issues ranging from early detection of diseases to 
administering prompt and effective treatment. The standard diagnostic facilities that are 
currently being deployed are not only inadequate in addressing pertinent challenges specific 
to the developing and the under-developed world, but are also often turn out to be restricted 
in addressing the needs of the developed community. Moreover, the available healthcare 
facilities are grossly inaccessible to the rural and economically backward population, 
predominant in the developing world. Furthermore, the standard laboratory-based diagnostic 
protocols are labour intensive, time consuming, require elaborate infrastructure and 
significant volumes of costly chemicals, and expert on-field pathologists. Hence, in resource-
limited settings, such diagnostic processes are restricted to the concerned population from 
accessing quality healthcare.  Point-of-care diagnosis has seen the recent advances 
worldwide, with initial application in healthcare industries where there are lesser constraints 
in terms of skills and environment as compared to developing countries. To improve the 
dismal state of current healthcare settings in a major part of the global population, there is an 
urgent need to adopt alternative diagnostic tools and/or protocols. We introduce novel point 
of care diagnostic devices for pathological testing of body fluids, having following unique 
features: (i) Ultra-low cost fabrication of the pathological platform with the aid of a simple 
office printer or a Table top CNC machine (ii) Detecting multiple diseases simultaneously in 
a single paper cartridge, deploying only one drop of blood/ urine saliva.. (iii) Improved 
functionality from limited resource settings. Considering the benefits of spot diagnosis, these 
sorts of diagnostic tools are likely to be very helpful for primary healthcare centres and thus 
will be minimizing the efforts of the clinicians and will simultaneously reduce the 
unnecessary crowds. Our Med-Colorimeter is essentially premised on paper based 
microfluidic technology. Paper-and-pencil based microfluidic technology combines the 
benefits of fluid flow through small passages (capillary action) and electrical actuation in the 
same device has shown a great potential for point-of-care diagnostics recently. The potential 
of this technology has been recognized for wide spectrum applications ranging from simple 
to complex assays. Such microfluidic systems use small sample volumes enabling rapid 
reaction times, self-propulsion of fluids, automated fluidic handling and cost-effective use of 
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materials and reagents. Furthermore, it is also found suitable for efficient batch processing, 
multiplexing, and high throughput screening applications. Considering the current rural 
healthcare landscape of the developing world, this paper strip is integrated with a portable 
electronic platform which is capable of sensing and detection, integrated with a smart/low 
power sources and operational from environmentally challenged locations. We also provide 
unique insight on mechanisms of dynamic adaptation of cancer cells in confined microfluidic 
passages, by developing a tumour on a chip model. This model allows one to use artificially 
made engineered platforms mimicking tumour micro-environments for performing liquid 
biopsy or drug testing, without resorting to traditional animal or human models.  
 
KN-05 (Prof. SJS Flora, NIPER, Raibareily) 
 
KN-06 

Organs-On-a-Chip: A New Tool for the Study of Human Physiology 
Ben M. Maoz 

                           Ramat Aviv, Tel Aviv 69978, Israel 
                        Corresponding autor: bmaoz@tauex.tau.ac.il 

 
Abstract: Micro-engineered cell culture models, termed Organs-on-Chips, have emerged as a 
new tool to recapitulate human physiology and drug responses. Multiple studies and research 
programs have shown that Organs-on-Chips can capture the multicellular architectures, 
vascular-parenchymal tissue interfaces, chemical gradients, mechanical cues, and vascular 
perfusion of the body. Accordingly, these models can reproduce tissue and organ 
functionality and mimic human disease states to an extent thus far unattainable with 
conventional 2D or 3D culture systems. Here we exploit the micro-engineering technology in 
a novel system-level approach to decompose the integrated functions of the neurovascular 
unit into individual cellular compartments, while retaining their paracellular metabolic 
coupling. Using individual, fluidically-connected chip units, we have created a system that 
models influx and efflux functions of the brain vasculature and the metabolic interaction with 
the brain parenchyma. Results of proteomic and metabolic assays indicate that this system 
mimics the effect of intravascular administration of the psychoactive drug methamphetamine 
observed in vivo. Moreover, this model reveals a previously unknown role of the brain 
endothelium in neural cell metabolism: In addition to its well-established functions in 
metabolic transport, the brain endothelium secretes metabolites that are directly utilized by 
neurons. This discovery would have been impossible to achieve using conventional in vitro or 
in vivo measurements.   
 
KN-07 
Nano-material enabled conducting paper based flexible biosensors for cancer detection 

Bansi D. Malhotra 
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Abstract: Nanomaterials based biosensors have much potential to contribute to the 
evolution of new molecular diagnostic methods for patients suffering with cancerous 
diseases1-3 A major problem preventing faster development of these biosensors pertains to 
the fact that cancer is a highly complex set of diseases. The oncologists heavily rely on a 
few biomarkers and histological characterization of tumours. Some of the biomarkers 
include changes in gene expression, genetic and epigenetic signatures, protein profiles and 
post-translational modifications of proteins. These molecular signatures offer new 
opportunities for development of biosensors for cancer detection. Biosensor is an electronic 
device that can be used to detect a specific biological analyte by converting a biochemical 
reaction via a transducer into an electrical signal. These biosensing devices have enough 
scope to facilitate Point of Care Testing (POCT), where state-of-the-art molecular analysis 
can be conducted without requiring a state-of-the-art laboratory. I will focus on results of 
some of the recent studies conducted in our laboratories relating to the development and 
application of nanomaterials modified conducting paper based flexible sensors for cancer 
detection. 

 
KN-08 (Dr. Santanu Choudhury, CSIR-CEERI, Pilani) 
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IL-01 
Inhibitors of protein-protein interactions  

Case study: HIV-1- host receptor interactions  
Anandi Karumbati 

 National Centre for Biological Sciences, Bangalore. 
Corresponding author : anandik@ccamp.res.in 

 
Abstract:  Despite a greater understanding of the human genome, there has not been a 
proportionate increase in the translation of this idea to newer medicines. Selective targeting 
of protein-protein interactions for treatment of human diseases would lead to the next 
generation of drugs. One such target explored for the next generation HIV-1 therapy is Nef. 
While the enzymatic activities reverse transcriptase and protease have been attacked by anti-
virals, drugs that target novel interactions between viral and host cell proteins have not been 
well characterized.  Current HIV-1 drugs in market target the virus alone.  However, 
mutation rate of any microorganisms including viruses is high and novel mechanisms to 
combat viruses would help immensely to overcome resistance and hence help patients. Our 
proposal of targeting HIV-1 Nef host interactions is a completely novel mechanism to treat/ 
prevent HIV as it targets the host-viral interface and has lesser probability of resistance. We 
present a mechanism of immune evasion mediated by interaction of Nef with the host 
receptors. It also down-regulates cell surface receptors involved in the generation of immune 
response.  Hence the virus is able to cause the immune evasion of infected cells thereby 
leading to reservoirs of virus in the body. Indeed, using a multi-disciplinary approach with 
expertise in immunology, biochemistry, biophysics, cell biology as well as medicinal 
chemistry, we have identified small molecules, which can target Nef interaction with host 
receptors. Our compounds are able to disrupt the interactions of the viral protein with host 
receptors in in vitro as well as cell-based infection models. Our future work would involve 
increasing the drugability of these leads.  This research would contribute to first-in-class 
drugs, wherein Nef-host interactions have been exploited as a target for HIV-1.  
 
IL-02 

The tale of RNA recognition by RNA binding proteins 
Santosh Kumar Upadhyay 

CSIR-Institute of Genomics & Integrative Biology, New Delhi-110025, India 
Corresponding email: skupadhyay@igib.res.in  

 
Abstract:  The FKBP is a highly conserved family of proline isomerases, present in all 
species from prokaryotes to humans. Its activity is inhibited by the small molecules FK506 
and rapamycin. Of the 10 known human FKBPs, only FKBP25 and four other members 
display nuclear localization. In terms of architecture, human nuclear FKBP25 contains a C-
terminal peptidyl-prolyl isomerase (PPIase or rotamase) domain and an N-terminal domain 
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with no clear homology to other proteins. Unlike the prototypic FKBP12 which resides in the 
cytoplasm and has a wide range of client protein substrates, the nuclear FKBP25 has so far 
been implicated only in complexes with nucleolin and casein kinase II. In this work we have 
revealed an RNA-binding behaviour for a nuclear proline isomerase FKBP25. Using a 
combination of proteomics, microscopy, molecular biology and NMR spectroscopy we have 
determined that the N-terminal Basic Tilted Helix Bundle (BTHB) domain of FKBP25 
interacts specifically with double-stranded RNA. This association with RNA is required to 
mediate interactions with several proteins involved in ribosome biogenesis. In addition, 
RNA-binding is essential for the nucleolar localization of FKBP25. I will also present the 
RNA-binding motif proteins 24 (RBM24) which is identified as a major regulator of 
alternative splicing in cardiac and skeletal muscle development. The RBM24 protein contains 
an RNA recognition motif (RRM) domain that presumably mediates the binding to target pre-
mRNA required for regulation of the splicing patterns. We have applied NMR spectroscopy 
to get secondary chemical shift analysis and relaxation measurement which confirm the 
canonical architecture of the RRM domain of β-α-β-β-α-β type. RBM24 directly binds to a 
single-stranded G–U–G–U–G RNA motif present in p21 transcripts. The data will allow for 
further atomic level studies aimed at understanding splicing regulation of target genes in 
heart and muscle development and investigation into a separate role of RBM in modulating 
mRNA stability of genes involved in the p53 tumor suppressor pathway. The above described 
structural and biophysical studies uncovers fundamental principles of RNA binding proteins 
and hence opens new avenues in RNA cellular biology. 
 
IL-03 

A light-inspired journey through the contemporary R&D challenges of energy, 
environment & water 

Ramkrishna Sen 
Department of  Biotechnology and PK Sinha Center for BioEnergy, Indian Institute of 

Technology, Kharagpur, West Bengal, India. 
Corresponding author: rksen@bt.iitkgp.ac.in; rksen@yahoo.com 

 
Abstract: We embarked on a light-inspired journey to tap the potential of some promising 
sunlight-driven natural feedstock as renewable sources of biofuels through case studies done 
to develop the proof of the scientific concepts. In our journey, we have so far been able to 
achieve a few milestones in our pursuit to derive some potentially feasible solutions to the 
energy, environment and water challenges. Our journey began with the implementation of the 
concept of developing a biofuel additive for CI engines using unexplored non-edible and non-
conventional plant oil, offering considerable operational advantages and environmental 
benefits. Our journey continued through the development of green enzymatic processes for 
continuous transesterification of vegetable oils with varied fatty acid profiles into biodiesel 
(fatty acid methyl esters) that conformed to the ASTM specifications and produced 
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significant reduction in GHG emissions, on testing in a standard CI engine. Considering the 
technological, environmental and social challenges in manufacturing plant oil-based 
biodiesel; oleaginous yeasts and marine microalgal lipid as feedstock have been used for 
biodiesel production under the scope CSIR–NMITLI, DST-NPCSR, DBT-Bioenergy and 
DBT-Twinning programs of Government of India. So far, we have been able to map the 
microalgae from brackish water of the Sundarbans, West Bengal and other marine niche of 
the Bay of Bengal with an aim to develop bioprocesses in photo bioreactors and raceway 
pond for the enhanced microalgal biomass and lipid production along with carbon-dioxide 
sequestration from in-situ generated flue-gas and waste valorization. Two novel, efficient and 
cost-effective algae-dewatering-cum-harvesting processes have recently been developed by 
us. A Yeast biorefinery has been successfully developed for the concomitant production of 
biodiesel and value-added products (Chopra et al., 2016; Kumar et al., 2017). In parallel, after 
having understood the global scenario of LC-bioethanol in terms of the bottlenecks in making 
it commercially feasible and the possible remedies, we worked on bioethanol production 
from rice husk as a model recalcitrant LC-biomass feedstock in a biorefinery model. Techno-
economic feasibility and sensitivity analyses were done for the bioethanol product upon 
conceptual process integration. We filed an US patent on a strategically treated biomass 
based water purification system. Thus, our vision-driven light-inspired journey still continues 
to capture the bigger pictures and achieve the desired goals in the areas of Energy, 
Environment & Water. 
 
IL-04 

Systems engineering perspective of human metabolism through a multiscale 
model for disease analysis: A cell to human framework 

K. V. Venkatesh 
Department of Chemical Engineering, Indian Institute of Technology, Bombay. 

Corresponding author: venks@iitb.ac.in 
 

Abstract: Human physiology is an ensemble of various biological processes spanning from 
intracellular molecular interactions to the whole body phenotypic response. Systems biology 
endures to decipher these multi-scale biological networks and bridge the link between 
genotype to phenotype. The structure and dynamic properties of these networks are 
responsible for controlling and deciding the phenotypic state of a cell. Several cells and 
various tissues coordinate together to generate an organ level response which further 
regulates the ultimate physiological state. The overall network embeds a hierarchical 
regulatory structure, which when unusually perturbed can lead to undesirable physiological 
state termed as disease. Here, we treat a disease diagnosis problem analogous to a fault 
diagnosis problem in engineering systems. Accordingly, we review the application of 
engineering methodologies to address human diseases from systems biological perspective. 
The research work highlights potential networks and modeling approaches used for analyzing 
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human diseases. The application of such analysis is illustrated in the case of diabetes and 
hypercholesterolemia. We put forth a concept of cell-to- human framework comprising of 
five modules (data mining, networking, modeling, experimental and validation) for 
addressing human physiology and diseases based on a paradigm of system level analysis. The 
work emphasizes on the importance of multi-scale biological networks and subsequent 
modeling and analysis for drug target identification and designing efficient therapies. 
 
IL-05 

Networks and HUB genes to identify pathogenesis molecules and possible therapeutic 
targets in P. falciparum malaria. 

Ashis K Das1, P.A.Boopathi1, Amit Subuddhi1, Isha Pandey1, Sanjay K. Kochar2, 
Dhanpat.K.Kochar3, Agam Singh4. 
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3. Rajasthan University of Health Sciences, Jaipur, Rajasthan, India. 
4. National Institute of Immunology, New Delhi, India. 

 
Abstract : Malaria is caused by protozoan parasites belonging to the genus Plasmodium. The 
four most prevalent of the human malaria parasites are P .falciparum, P .vivax, P. malariae & 
P.ovale. These infect humans in tropical and subtropical regions of the world and are thought 
to cause upwards of 2 million deaths annually. Malaria remains a very important vector borne 
disease in India, which is estimated as possessing the most disease burden amongst all the 
countries in the S.E Asia region. It has been projected that, outside Africa, half of the global 
population at risk from malaria, resides in India. Plasmodium falciparum has long been 
known to cause complicated malaria including cerebral malaria. It is only recently that P. 
vivax has also been accepted as causing the same. The talk will focus on WGCNA (Whole 
Genome Co-Expression Network Analysis) to identify HUB genes from microarray analysis 
of parasite material, from patients exhibiting uncomplicated or complicated malaria, caused 
by P. falciparum. In addition to functionally annotated genes, many genes coding for 
hypothetical proteins have also been identified. This provides important information for 
genes with unknown functions which appear to be important players in disease pathogenesis 
on the parasite side. Some of these could provide possible therapeutic targets of the future. 
IFA data of localization patterns of one of the HUB genes will also be presented 
 
IL-06 

Quorum Sensing Inhibition and its Application 
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Abstract:  Quorum sensing (QS) is a population density-dependent gene regulation through 
extracellular signaling molecules produced by bacteria. It controls the biofilm formation. 
Many pathogenic bacteria apply quorum sensing as regulatory mechanism for their 
pathogenicity and production of virulence factor. Therefore, quorum sensing can be used as 
an ideal antipathogenic drug target instead of antimicrobials, which lead to emergence of 
drug resistance in bacteria. Bacteria exist in two different life forms, viz. as a biofilm and 
planktonic. A biofilm is the most successful form of life in the environment. It represents a 
surface-associated microbial community embedded in extracellular polymeric substances 
(EPS). Biofilms are involved in about 65% of all bacterial infections in humans. It confers 
antibiotic resistance to the bacteria. Quorum sensing inhibitors increase the susceptibility of 
bacterial biofilms to antibiotics in vitro and in vivo. One of the important strategies to stop 
the biofilm is through inhibiting the communication between microorganisms. The N-acyl 
homoserine lactone (AHL) mediated quorum sensing system is the main regulator of the 
expression of virulence factors and biofilm development in pathogenic Gram-negative 
bacteria. Owing to this, QS inhibitors represent very important drug targets for the design of 
novel therapeutics. The inhibition of quorum sensing is one of the methods among the 
different strategies deployed to control biofilm-forming microorganisms without causing 
drug resistance. In recent years, several anti-quorum sensing compounds were reported in 
plants, algae and microbes. Details of the molecular cascades encompassing quorum sensing, 
biofilm formation and inhibition thereof will be discussed based on the experimental data 
obtained in our lab.  
 
IL-07  

Turning research into tools: Emerging technology platforms for point of care devices 
for diagnosis 

Suman Kapur 
Senior Professor, Department of Biological Sciences, Birla Institute of Technology and 

Science Pilani, Hyderabad Campus, Jawahar Nagar, R. R District, Hyderabad, Telangana-
500078. 

Corresponding author: skapur@hyderabad.bits-pilani.ac.i 
 

Abstract: Profile-oriented testing is becoming increasingly more important in both disease 
diagnosis and management. Research and clinical laboratories alike are expanding many 
single-analytic tests to include additional markers, as new data is uncovered. Technological 
innovations such as high-density arrays offer the promise of more efficient disease diagnosis 
and treatment. However, many of these promises remain unfulfilled, as they are not suitable 
for clinical use due to complexity, inflexibility and unaffordable costs.  Such challenges leave 
an unmet need in clinical laboratories for a simple, flexible, robust, and cost effective 
platform. Microfluidic technologies could be of great value as platforms for bio-molecular 
and clinical assays.  They are low costs, precise, fast, and with ability to integrate capabilities 
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for assessing multiple parameters per sample.  A case in example is a multiplex bacterial 
culture and antibiotic sensitivity system RightBiotic. Assay specificity is achieved by 
immobilizing specific reagents on activated surfaces and a portable device to measure 
antibiogram of pathogenic bacteria to promote evidence-based use of antimicrobials. The 
challenge is to ensure that the new tools undergo rigorous evaluations in field conditions, and 
that benefits of these tools reach populations in developing countries that need them the most 
due to prevalent resource constraints such as physical, monetary and trained personnel. 
 
IL-08 

ARMS PCR coupled real-time detection of MDR-TB associated mutations. 
K. Naga Mohan 
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Abstract:  Tuberculosis (TB) remains the leading cause of morbidity and mortality in 
developing countries. The emergence of multidrug resistant tuberculosis (MDR-TB) results 
in unsustainable treatment costs that destabilize TB control programs. Adding to the 
complexity, conventional methods for drug susceptibility testing are slow and elaborate. Such 
delay leads to inappropriate treatment which results in the spread and amplification of drug-
resistant strains. Thus, national and global TB control efforts are undermined by the 
emergence of multidrug-resistant TB. In this context, rapid diagnosis and identification of 
MDR-TB strains is essential for fighting TB. We developed a simple-to-use amplification-
refractory mutation system (ARMS) for specific detection of MDR-TB mutations in DNA 
from sputum samples. This method enables (i) Faster and more sensitive detection than by 
Genotype MTBDRplus VER 2.0 LPA and (ii) Relative quantification and co-occurrence of 
different mutations in the same sample.  
 
IL-09 

Targeting of neuro-regeneration in vivo to promote functional recovery  
after ischemic stroke  

Chih Hao 
Taipei Medical University, Taipei. 

Corresponding author: chyang@tmu.edu.tw 
 
Abstract: Stroke is one of the leading life-threatening neuropathology. Around 2.5 billion 
people worldwide have suffered from episodes of stroke throughout their life. Among these 
figures, one hundred sixty thousand people in the United States and more than ten thousand 
people died of stroke each year in Taiwan. However, only one drug: rt-PA (recombinant tissue 
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plasminogen activator) which can dissolve the thrombus has been approved for the treatment 
of ischemic stroke. Therefore, there is an urgent need to develop innovative and efficient 
therapeutic strategies toward promoting functional recovery after hypoxia challenge. 
Numerous studies have proven the presence of neural stem cells in the mature brain which 
can contribute to adult neurogenesis continuously throughout the adulthood. Although 
accumulating evidence indicated that increase in capability of neurogenesis after hypoxic 
insults, neuronal damage induced by stroke does not recovered efficiently in most of the 
cases. We hypothesized that changes in microenvironment or cellular properties after hypoxic 
challenge may impede the functional maturation of adult newly regenerated neurons. To 
answer this question, we established an in vivo retroviral based labeling approach to trace the 
maturation process of adult newly regenerating neurons. As we found, there is a significant 
slowdown of the maturation process for these newly regenerated neurons after hypoxic 
challenge. As reflected by reduction in total dendritic length and number of branches at 14-, 
21-, and 28-days after retroviral labeling. Meanwhile, the formation of synaptic contacts with 
the existing circuitry is also significant impaired for the regenerated neurons after stroke. 
Subsequent biochemical analyses on these regenerated neurons at different stages after stroke 
revealed an aberrant nuclear translocation of HDAC6 which leads to the hyper-acetylation of 
α-tubulin (an indication for over-stabilization of microtubules) at 7 and 14 days after hypoxic 
challenge. Furthermore, a mimicry experiment with HDAC6 inhibitor-Tubastatin A, 
phenocopied the stroke induced retardation of dendritic elaboration and synaptic formation in 
vivo. Our current study provides the direct evidence showing that hypoxic challenge may 
impede the functional maturation of adult newly regenerated neurons. Pharmacological 
treatment aims on boosting of adult neuroregeneration or targeting of HDAC6 may be a 
promising therapeutic direction toward the patients with stroke in clinic. 

 
IL-10 

DNA-aptamer coupled DNA origami as bio-sensors 
Banani Chakraborty 
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Abstract: Nucleic acid aptamers are selected to bind its target with high specificity; target 
can vary from small molecule, large proteins to cancer markers. Out of all the nucleic acid 
aptamers, DNA aptamers are very widely used for its facile chemical synthesis, simple 
handling and stability in wide spectra of working conditions in-vitro to in-vivo. DNA-aptamer 
based biosensors have found wide applications in sensing using various tools such as 
biochemical, electrochemical, fluorescent, plasmonics, etc. To make the aptamers function in 
parallel and to detect multiple targets, immobilisation of multiple such aptamers are 
necessary. Here we use the latest success of DNA nanotechnology over last 3 decades which 
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led to nano-meter scale surfaces named DNA origami. First origami was demonstrated in 
2006 by Rothemundet.al. for the first time and now have become nanoarchitectural 
masterpiece of innumerable shapes and sizes using bottom_up nanotechnology. We now 
focus on using some of the simpler DNA origami structures to functionalize them by 
immobilising sensors. Towards that vision, we started off by optimizing the binding of 
multiple aptamers; using various fluorescence based techniques such as bulk Fluorescence 
Resonance Energy Transfer (FRET), Protein Induced Fluorescence Enhancement (PIFE) and 
single molecule FRET for small molecules such as Adenosine, Kanamycin and proteins such 
as Lysozyme, Thrombin etc. We are using well studied aptamers so that we can compare 
multiple techniques to come up with cheaper and more efficient ways to be translated from 
solution to DNA-origami platform. In summary, we aim to combine the precise point to point 
programmability of DNA origami nano surface and the target specificity of DNA aptamers to 
make detection of targets in parallel in a practical and cost effective manner. In future such 
sensing platforms can also be upgraded to deliver cargo in the desired location using various 
3D shapes of DNA origami. 
 
IL-11 
Autophagy Facilitates Epithelial to Mesenchymal Transition (EMT) by Regulating ROS 

in Cancer Cells and TNF-α Antagonizes this Effect 
Rajdeep Chowdhury, Subhra Dash, and Sudeshna Mukherjee* 

Department of Biological Sciences, Birla Institute of Technology and Science, Pilani 
Corresponding author: rajdeep.chowdhury@pilani.bits-pilani.ac.in 

 
Cancer typically develops in a chronic inflammatory setting causal to release of a plethora of 
growth factors and cytokines. However, the molecular effect of these cytokines on cancer 
progression and metastasis is poorly understood. In this study, we exposed cancer cells to 
TGF-β2 (Transforming Growth Factor-β2), which resulted in a significant elevation of EMT 
(Epithelial to Mesenchymal Transition) like features, a prerequisite to metastasis. Molecular 
analysis of EMT markers showed an increase at both RNA and protein levels upon TGF-β2 
administration along with up-regulation of TGF-β-induced Smad signaling. Induction of 
EMT was associated with a simultaneous increase in reactive oxygen species (ROS) and 
cytostasis of TGF-β2-treated cells. Importantly, quenching of ROS resulted in a significant 
promotion of TGF-β2-induced EMT. Furthermore, cells treated with TGF-β2 also showed an 
enhanced autophagic flux. Interestingly, inhibition of autophagy by chloroquine-di-phosphate 
(CQDP) or siRNA-mediated ablation of ATG5 drastically inhibited TGF-β2-induced EMT. 
Autophagy inhibition significantly increased ROS levels promoting apoptosis. It was further 
observed that pro-inflammatory cytokine like, TNF-α (Tumor Necrosis Factor-α) can 
antagonize TGF-β2-induced response by down-regulating autophagy, increasing ROS levels 
and thus inhibiting EMT. Transcriptomic analysis through RNA sequencing was further 
performed which validated that TGF-β2- induced autophagic genes are inhibited by TNF-α 
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treatment suppressing EMT. Our study suggests that autophagy plays a pro-metastatic role 
facilitating EMT by regulating ROS levels and TNF-α can suppress EMT by inhibiting 
autophagy. We provide unique mechanistic insights into the role of TGF-β2, along with 
appropriate cues to effectively control cancer metastasis. 
 
IL-12 

Plant Growth Promoting Rhizobacteria- the unseen, unsung, underground friends of 

plants 

Sridev Mohapatra 

                      Department of Biological Sciences, BITS-Pilani, Hyderabad Campus 

Corresponding author: sridev.mohapatra@hyderabad.bits-pilani.ac.in 

 

Plants, being "sessile", cannot migrate towards "greener pastures" (pun intended) during 

unfavorable environmental conditions. Neither can they go around hunting for food, nor can 

they "run away" from their enemies such as drought, soil contamination (salinity, heavy-

metals etc.), water-logging, temperature fluctuations (excessive heat, cold etc.), pathogens, 

pests, herbivores (sometimes humans) etc. Hence, nature/evolution has armed them with a 

plethora of mechanistic antidotes against such environmental stressors. One of the gifts to 

plants by nature/evolution is the existence of a group of soil microbes (both, bacteria and 

fungi) in the rhizosphere (soil adhering to the roots). The bacteria are collectively termed as 

plant growth promoting rhizobacteria or PGPR. My laboratory's research is primarily focused 

on the beneficial interaction between PGPR and plants for drought tolerance. We use the 

model plant Arabidopsis thaliana and different PGPR strains to ask some fundamental 

questions about the molecular mechanisms governing such beneficial interactions. From our 

work with Pseudomonas putida GAP-P45, a drought mitigating PGPR, and it’s interaction 

with A.  thaliana under water-stressed conditions, we have thus far concluded that GAP-P45 

mitigates water-stress in A. thaliana using the following mechanisms: 

(a) Enhancing the turnover of the compatible osmolyte, proline by upregulating the 

biosynthetic as well catabolic gene expression and the corresponding enzyme activities in the 

proline metabolic pathway. (b) Upregulating the expression of polyamine biosynthetic genes 

and increasing polyamine levels. (c) Modulation of redox homeostasis. (d) Modulation of 

endogenous phytohormone levels. 
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IL-13 
Electronic Systems for Bio Sensing 

S. C. Bose 
Chief Scientist, Cyber Physical System Area, CSIR-CEERI, Pilani  

Corresponding author: bose.ceeri@gmail.com 
 

Abstract : The technological evolution has increasingly adopted contribution from different 
disciplines. In recent times any usable electronic system has become multidisciplinary. Over 
last 40-50 years the capability of electronic circuit has increased many folds. In fact Moore’s 
law which semiconductor technology has been following, albeit slowly in recent times, has 
created a crisis of plenty. The challenge is to use the resulting circuits, with huge 
computational capability, quickly and first time successfully for the benefit of society. Any 
application catering to health, environment, entertainment etc needs sensory inputs be it 
chemical, mechanical, biological optical, thermal or any other to produce observable, 
measurable, quantitative outputs for further meaningful uses. There has been also successful 
attempt of integrating electronic circuit along with various sensors on same platform. 
Integration of  MEMS based sensor for various application will be discussed.  In this talk 
testing of Arsenic in drinking water using biosensor will be presented. Portable, eco-friendly 
and low cost-per-test user friendly system has been developed for detection of low level of 
arsenic in drinking water. The system comprises of custom made mechanical structure, off-
the-self electronic component and optical parts. Genetically enhanced GFP known as EGFP 
has been used as biosensor which on use for the detection does not generate any toxic 
residue/by-product, hence eco-friendly. The fluorescence generated is linearly proportional to 
arsenic concentration present in the sample and is not affected by other co-ions in water. The 
detected. As concentration in ppb level numerically displayed. After proper incubation, 
testing time for each sample is around 15 sec. With 9 V battery operation, the effective 
working hours of the system is 10 hrs and thus 2500 samples can be tested without 
replacing/recharging the battery.  
 
IL-14 

Non-invasive wearable Raman sensor technology for glucose detection 
Gajendra Pratap Singh 

 (SMART) Centre, Singapore. 
Corresponding author: gpsnagar@gmail.com 

Abstract: Raman spectroscopy is based on the inelastic scattering of light and measures 
molecular vibrations. It can provide a 'fingerprint' of molecules present in a given sample. It 
is one of the most promising techniques in the field of biomedical photonics and has been 
widely used for clinical applications. Non-invasive detection of glucose is important not only 
for patients suffering from Diabetes, but also for maintaining a healthy lifestyle and early 
detection of the onset of this disease. There is a wealth of biochemical information present in 
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Raman spectra acquired from human forearm. The physiological concentration of important 
blood analytes such as glucose and creatinine is higher than the limit of detection of modern 
high throughput Raman instruments. Availability of smart machine learning and deep 
learning chemometric algorithms have increased the possibility of developing a robust 
diagnostic parameter based on spectroscopic data. Hence, several companies, including 
Google, Samsung and Apple Inc., are working on the development of wearable Raman sensor 
technology. Development of such technologies requires multidisciplinary team and a 
knowledge of engineering, physics, chemistry, biology and medical disciplines. In this talk, I 
will share my work of developing smart Raman technology at MIT, USA and also with 
companies Bayer and Samsung. I will also talk about my experience of how I successfully 
applied my engineering education skills in the field of biological sciences and 
entrepreneurship. 
 
IL-15 

Studies on the structure, stability, dynamics and degradation of collagen: Some 
interesting findings on old helix from modeling 

V. Subramanian 
Inorganic and Physical Chemistry Department, Chemical Sciences Division, CSIR-Central 

Leather Research Institute, Adyar, Chennai 600 020, India. 
Corresponding author: subuchem@hotmail.com 

 
Abstract: Collagen is an important protein due to its presence in the human body in large 
quantity as well as its biomedical and commercial applications. More than 60 years ago, the 
triple helical structure for collagen was proposed by Ramachandran and Kartha and 
simultaneously by Rich and Crick. The collagen triple helix consists of three extended left-
handed polyproline II-like conformations, which are supercoiled in a right-handed manner 
around the common axis, with a stagger of one residue between adjacent chains. 
Intermolecular H-bonding between the three chains stabilizes the triple helical structure of 
collagen in addition to the water-mediated H-bonds. Although numerous studies have been 
carried out, it is really a difficult task to gain insight into the inter relationship between amino 
acid sequence, structure, stability and dynamics of collagen due to its large size. Therefore, 
attempts have been made in our group to develop above-mentioned relationship using 
collagen like peptides by employing classical molecular dynamics simulations and other 
techniques. Furthermore, Sequence-specific cleavage of collagen by mammalian collagenase 
plays a pivotal role in cell function. Collagenases are matrix metalloproteinases that cleave 
the peptide bond at a specific position on fibrillar collagen. The collagenase Hemopexin-like 
(HPX) domain has been proposed to be responsible for substrate recognition, but the 
mechanism by which collagenases identify the cleavage site on fibrillar collagen is not 
clearly understood. Hence, modeling of interaction between collagen and collagenase has 
also been undertaken in our group by using both Brownian dynamics simulations coupled 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

44 
 

with atomic-detail and coarse-grained molecular dynamics simulations. The salient findings 
from these studies would be presented.  
 
IL-16 

Dysregulation of Glutamate Dehydrogenase (GDH) in Hyperinsulinism / 
Hyperammonemia (HI/HA) syndrome 

Amit Chakraborty 
School of Mathematics, Statistics and Computational Sciences,  

Central University of Rajasthan.  
Corresponding author: amitc.maths@curaj.ac.in 

 
Abstract: Many allosteric inhibitors act at a distance from core catalytic domain and inhibit 
the enzymatic activity in cooperation with a variety of cofactors. We show here how a purine 
nucleoside triphosphate, Guanosine triphosphate (GTP), binding establishes allosteric 
communication with the regulatory coenzyme NADH-bounded sites of Glutamate 
Dehydrogenase (GDH) and  then synergistically inhibit the oxidative deamination activity of 
mammalian GDH by stabilizing its closed conformation. Structural analyses of cryo-electron 
microscopy (cryo-EM) structures of GDH complexes reveal that the closed state extends one 
of the alpha-helices linking regulatory and catalytic sites, impeding catalytic domain motion.  
Upon GTP binding to NADH-bounded GDH complex, local conformational rearrangement 
triggers a rotational motion of interlinked alpha-helices with certain helical extension, 
introducing torsional stresses that cause a conformational shift in Rossmann fold contained in 
a nucleotide-binding domain (NBD) and thereby closing the catalytic cleft. This result is a 
way forward to understanding a poorly diagnosed syndrome of Hyperinsulinism / 
hyperammonemia (HI/HA) that mainly causes due to GTP insensitivity of GDH complex in 
pancreatic beta cell and liver.  
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OP-01  
Unusual linked thiol-based redox metabolism of parasitic flukes: Novel pathway for 

drug discovery 
Timir Tripathi 

Assistant Professor, Molecular and Structural Biophysics Laboratory, Department of 
Biochemistry, North-Eastern Hill University, Shillong -793022 

Corresponding author: timir.tripathi@gmail.com 
 
Abstract: Fascioliasis, a food-borne disease, caused by Fasciola hepatica or Fasciola 
gigantica infection to domestic ruminants (sheep, cattle, buffalo, and goats) causes major 
economic losses (> US$3 billion p.a.) in livestock production. Fascioliasis has been 
recognized as a major helminth infection in cattle in the tropics. In humans, fascioliasis is 
also an important zoonotic disease that has infected 2.4–17 million people and has put 
approximately 180 million people at risk globally. WHO recommends triclabendazole for the 
treatment of fascioliasis. However, recent studies have suggested that the endoparasites have 
gained resistance to triclabendazole in several regions of the world. Parasitic flukes are 
exposed to free radicals during their life cycle. Despite being relentlessly exposed to ROS 
released by activated immune cells, these parasites can survive for many years in the host. 
Cellular thiol-based redox metabolism plays a crucial role in parasite survival within their 
hosts. Evidence shows that oxidative stress and redox homeostasis maintenance are important 
clinical and pathobiochemical as well as effective therapeutic principles in various diseases. 
Thus, the characterization of redox and antioxidant enzymes is likely to yield good target 
candidates for novel drugs and vaccines. One of the redox-sensitive enzymes, thioredoxin 
glutathione reductase (TGR), has been accepted as a drug target against blood fluke 
infections, and related clinical trials are in progress. We have performed molecular and 
structural studies on the proteins involved in thiol-based antioxidant system of the liver fluke- 
F. gigantica. The thiol-disulfide redox metabolism in platyhelminth parasites depends entirely 
on a single selenocysteine (Sec) containing flavoenzyme, thioredoxin glutathione reductase 
(TGRsec). We investigated the catalytic and structural properties of different variants of F. 
gigantica TGR to understand the role of Sec, the co-factor FAD, and various domains in 
maintaining the structure-function relationship of TGRsec. Biochemical studies revealed that 
Sec is responsible for higher thioredoxin reductase (TrxR) and glutathione reductase (GR) 
activity of FgTGRsec. The N-terminal Grx domain was found to positively regulate the TrxR 
activity of FgTGRsec and also stabilized the overall FgTGRsec structure. Alteration in the 
FAD microenvironment was directly proportional to the loss of TrxR and GR activities. 
Based on these results, we concluded that the Grx domain stabilizes the full-length 
FgTGRsec protein for efficient catalysis. Thus, we suggest that in platyhelminth parasitic 
flukes, during evolution, the Grx domain merged with the TrxR domain to confer higher 
catalytic activity and provide additional structural stability to the full-length TGR. 
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OP-02 
Demonstrating the effect of semen amyloids on sperm health: Implication of amyloids in 

determining sperm quality 
Vijay Kumar1, Pradeep G. Kumar2, Jay K. Yadav*1 

1Department of Biotechnology, Central University of Rajasthan, NH-8, Bandersindri, 
Kishangarh, Ajmer-305817, Rajasthan, India. 

2Rajiv Gandhi Centre for Biotechnology, Thycaud PO, Poojappura, Thiruvananthapuram 
695014, Kerala, India. 

*Corresponding author: jaykantyadav@curaj.ac.in 
 

Abstract: Human semen consists of a number of amyloidogenic peptides, which readily form 
amyloid like structures and they are implicated in enhancing HIV infectivity. The major 
precursor peptides of these amyloids are derived from semenogelin (SG) and Prostatic Acid 
Phosphatase (PAP). PAP248-286, a 39-amino acid residues peptide, represents one of the most 
extensively studied semen peptides, which is derived from PAP. Due to its ability to boost the 
HIV infectivity it is commonly referred as Semen derived Enhancer of Viral Infection 
(SEVI). Despite its role in HIV infection, their existential relevance in human semen is 
remotely known. Human semen is highly complex and crowded biological fluid that ensure 
the healthy microenvironment for sperm cells. It is assumed that the presence of amyloids in 
human semen might have some physiological relevance which is likely to influence the 
sperm behaviour.  Hence, the current study is an attempt to assess the impact of semen 
derived amyloid on sperm behaviour, particularly in terms of sperm motility and viability. In 
this study we used approaches to probe the physical interaction of aggregated PAP248-286 with 
sperm cells and its effect in terms of sperm viability and motility. We observed that 
aggregated PAP248-286 preferentially bind in head and neck region of spermatozoa. Co-
incubation of the sperms with aggregated PAP248-286 reduced the sperm toxicity and motility 
in concentration dependent manner. This study suggests a critical role of semen amyloids in 
sustaining pool of healthy sperms as well as they may be responsible for various 
pathophysiological conditions associated with male fertility.   
 
OP-03 

Studies on the effect of Secondary Carbon Sources (Glucose and Glycerol) on the 
Production of Biosurfactant using Waste Engine Oil (WEO) as a substrate 

Shailee Gaur, Adwait Nagarkar, Vennu Revanth, Amit Jain*, Suresh Gupta 
Department of Chemical Engineering, BITS Pilani, Pilani Campus, Rajasthan, India 

*Corresponding author: amitjain@pilani.bits-pilani.ac.in 
 

Abstract: The use of microorganisms has been reported to produce different classes 
of extracellularly secreted surface active compounds known as biosurfactants. These 
compounds exhibit certain merits over chemical surfactants such as biodegradability, low 
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toxicity and mild production conditions. In order to make biosurfactant production process 
more economical the use of various low cost and waste substrates is adopted. This study is 
aimed towards producing biosurfactant by using Waste Engine Oil (WEO) as a substrate 
which is classified as a hazardous pollutant in the EPA priority pollutant list. The bacteria 
Pseudomonas Aeruginosa was capable in degrading WEO in the Mineral Salt Media (MSM) 
to produce the rhamnolipid biosurfactant. In order to maximize the yield of biosurfactant, use 
of secondary carbon source is recommended in the literature. Keeping in mind the above 
objective batch experiments were carried out with the following production parameters: WEO 
concentration of 10 & 20% (v/v) (with and without Glucose/Glycerol), incubation period: 7 
days; pH: neutral; temperature: 37°C. In order to monitor the growth of microbes and the 
yield of biosurfactant both qualitatively and quantitatively factors such as optical density (at 
600 nm), dry biomass content and surface tension of the medium were analyzed. With the 
help of drop collapse and oil displacement tests the presence of biosurfactant was confirmed. 
Solvent extraction using Chloroform-Methanol (2:1) was done to recover the desired product 
as it is reported to be one of the most efficient techniques. The pure biosurfactant was 
obtained by freeze-drying the organic layer under vacuum to avoid degradation of 
biosurfactant due to conventional drying methods. 
 
OP-04 

Bio-mitigation of flue gas emissions from cement industry – a review 
Sinduja Ramanan1, Abhishek Anand2, S K Verma1, Smita Raghuvanshi2* 

1Department of Biological Sciences, Birla Institute of Technology and Science (BITS),  
Pilani- 333031, Rajasthan, India 

2Department of Chemical Engineering, Birla Institute of Technology and Science (BITS), 
Pilani- 333031, Rajasthan, India 

*Corresponding author: smita@pilani.bits-pilani.ac.in 
 

Abstract: Cement is a key component in satisfying the ever-developing need for 
infrastructure and growing housing demands. Industrial production of cement began in the 
19th century and has witnessed substantial development ever since, with China and India 
churning out 4.2 and 270 million metric tonnes respectively, in 2017 alone. Apart from 
enormous energy and raw material requirements, cement production is accompanied by 
significant emissions of cement flue gas (CFG). CFG consists of gaseous and a solid 
component – cement kiln dust (CKD). Potentially toxic compounds such as carbon 
monoxide, nitrogen and sulfur oxides are often present. Depending on fuel, feed – stock and 
type of operation, CFG is composed of CO2 (3–15% v/v), SOx (100-200 ppm) and NOx 
(100-500ppm). A ton of CO2 is generated for every ton of clinker produced, making the 
cement industry one of the top two manufacturing industry sources of the greenhouse gas. 
Carbon Capture and Storage technologies (CCS) involve capturing CO2 and storing it in 
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geological formations. Means for capture include – absorption, adsorption, membrane 
separation and biological methods. Physical and chemical methods of capture are not 
economically efficient and environment friendly. Hence the focus has now shifted to 
biological methods of CO2 capture – using algae, bacteria, cyanobacteria and archaebacteria. 
These organisms have a natural ability to assimilate CO2 via various metabolic pathways. 
Biorefinery approach of CO2 sequestration by bacteria for production of biomaterials, mass 
cultivation of microalgae for abatement of CO2 from flue gas are being considered for 
sustainability and environmental benefits. Pioneering work has been carried out with 
chemoautotrophic bacteria and cyanobacteria. Among microalgae, Chlorella vulgaris has 
shown tremendous potential for CO2 capture and many more marine and fresh water algae 
are shown to have better if not comparable abilities. It also offers multiple advantages – 
photosynthetic efficiency of microalgae is ten times greater than terrestrial plants. 
Additionally, these organisms are a source of renewable energy and products like proteins, 
pigments and fatty acids. Despite appreciable limitations posed by biological methods, such 
as time required and scale up, it is a promising approach for a sustainable future. 
 
OP-05 

Field Studies of Pennisetum purpureum Varieties under Arid and Saline Irrigation 
Systems for Biomass Production 

Kapil Hitesh Gohil3, Arjun Tony Yesodharan3, Prakash Kumar B G3, Neeru Sood1, 
Trupti Gokhale1,  Dionyssia Angeliki Lyra2, Khalil Ammar2, Khalil Ur Rahman Butt4, 

Ramachandran Subramanian1* 

1Department of Biotechnology, Birla Institute of Technology and Science Pilani, Dubai 
Campus, Dubai, UAE.2International Center for Biosaline Agriculture, PO Box 14660, Dubai, 
United Arab Emirates.3Department of Chemical Engineering, Birla Institute of Technology 
and Science Pilani, Dubai Campus, Dubai, UAE.4Al Nakhli Management, Dubai, United 

Arab Emirates. 
*Corresponding author: sramachandran@dubai.bits-pilani.ac.in 

 
Abstract: In response to global warming and to reduce fossil fuel dependence, many 
countries are investing on renewable energies including bioenergy from agricultural 
resources. The sustainable use of energy crops is a possible solution to reduce the 
contribution of human activities to climate change. Biomass derived from Grass species offer 
potential use for biofuel production including biomass pellets, biogas, lignocellulose and as a 
renewable source of natural fibers for paper and textile industries. The criteria for selecting 
the crops should include low fertility requirements, salinity tolerant and low energy costs for 
planting and harvesting. In addition, it should not compete using fresh water resources at all 
for bioenergy production. The present work aims at growing and optimizing salinity tolerant 
high yield grass species for biomass production under arid and marginal environments. Field 
trials of the selected grass species, Pennisetum purpureum varieties were grown in the arid 
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environments under different salinity conditions. Growth characteristics, energy content, 
proximate analysis of the biomass were studied. The grass species have potential to grow in 
arid and saline soil environments and have industrial applications. 
 
OP-06  

Apicoplast in Plasmodium: A Promising Drug Target 
Shilpi Garg*, Vishal Saxena 

Department of Biological Sciences, Birla Institute of Technology & Science, Pilani Campus, 
Pilani, Rajasthan, India 

*Corresponding author: shilpi@pilani.bits-pilani.ac.in 
 

Abstract: Malaria remains a socio-economic burden on human population with 

approximately 500 million cases annually, and over 0.5 million deaths. With the development 

of resistance of parasite to various drugs in use and lack of an effective vaccine, there is an 

urgent need to look for novel drug targets to treat malaria. Apicoplast, a relict plastid and a 

site for four major metabolic pathways of prokaryotic origin has emerged as a potential drug 

target in the last decade. The non-mevalonate type of isoprenoids biosynthesis pathway and 

the Fe-S cluster biosynthesis SUF pathway has emerged as essential players in the 

erythrocytic stages of Plasmodium presenting them as attractive drug targets against malaria. 

Most of the enzymes involved in the pathway are nuclear encoded and transported to the 

apicoplast via a bipartite signal sequence. The products of these pathways are involved in 

various important biological processes, where several compounds have been reported against 

the enzymes involved in these pathways in prokaryotes. Based on the reports from 

prokaryotic system and using high throughput screening, we shortlisted few molecules that 

showed inhibitory effect on the enzymes (like SufS, IspD and IspG) involved in these 

pathway. Simultaneously we expressed these enzymes as recombinant molecules using 

amplicons from clinical isolates. The recombinant molecules were analyzed for their 

functional activity using biochemical assays and their site of action was confirmed using 

immune-localization on blood smears made from malaria parasite infected patients. 

Following this, the shortlisted molecules were checked for their IC50 values against the 

purified enzyme. Few molecules showed potential IC50 values, suggesting them as probable 

candidate antimalarials. In future, these identified molecules can be tested under in-vitro 

conditions to check their efficacy and if proven effective can be implemented or included in 

our drug policy regimen. 
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OP-07 
Nano dynamic studies of cells 

Venkatesh K.P. Rao 
Department of Mechanical Engineering, Birla Institute of Technology & Science,  

Pilani Campus, Pilani, Rajasthan, India 
Corresponding author: venkateshkp.rao@pilani.bits-pilani.ac.in 

 
Abstract: Cells can be probed (or assayed) in several ways such as electrical, chemical, 
optical and mechanical. Electrical assays include ECG, EEG, electromyography, and 
electrophysiology, each of which is a well established field. Chemical assays such as Raman  
and PCR are used presently in several medical diagnoses. Optical assays--- microscopy based 
tools such as Confocal microscopy, Fluorescent microscopy, Scanning electron microscopy  
are used frequently for distinguishing cell lines. On the other hand, biomechanical assays can 
probe the properties of cells by static stiffness based assays that have been exploited by 
several research groups across the world. But the dynamics (natural frequency, damping) 
based assays of cells is still an emerging field. Not many studies have been conducted in this 
direction. In this work, we probe the properties of cells using natural frequency based assay. 
 

OP-08 
Synthesis and applications of polyaniline- Fe2O3 nanorods for blood cancer detection 

Amrita Soni1,2*, Gajjala Sumana2  
1Academy of Scientific and Innovative Research (AcSIR),  

CSIR-National Physical Laboratory, New Delhi-110012, India 
2CSIR-National Physical Laboratory, New Delhi-110012, India. 

*Corresponding author: amrita.soni01@gmail.com 
 

Abstract: Template assisted synthesis of Polyaniline-Fe2O3 nanorods was done by using 
Fe2O3 nanospindles as template in the presence of sodium dodecyl sulfate. Polyaniline 
(PANI) keeps the Fe2O3 nanorods uniformly connected by uncoiling its polymeric chains and 
offers conductive contact, which improve the electrochemical and structural stability. Further, 
this PANI-Fe2O3 composite was deposited onto indium tin oxide (ITO) coated glass 
substrates via electrophoretic technique. These PANI-Fe2O3 fabricated electrodes have 
further been utilized as DNA biosensing platform for detection of chronic myelogenous 
leukemia by covalently immobilizing the biotinylated terminated oligonucleotide probe 
sequence using EDC/NHS chemistry. The various characterization techniques, SEM, TEM, 
FT-IR, CV and EIS were utilized to observe the morphology and electrochemical 
performance of the composite synthesized. Electrochemical impedance spectroscopy studies 
reveal that this nucleic acid sensor platform can detect target DNA in the range of 10−6 to 
10−16 M with detection limit of 10−16 M which shows its potential in clinical diagnosis. 
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OP-09 
Novel indole based small molecules targeting indoleamine-2, 3-dioxygenase (IDO) for 

breast and colon cancer impediment 
Subhabrata Sen1, 2*, J.Chauhan1, and S. Tripathi1 

1Department of Chemistry, School of Natural Sciences, Shiv Nadar University, Gautambudh 
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2Department of Chemistry, SRM University-AP, Amaravati, Andhra Pradesh-52202, India 
*Corresponding author: subhabrata.s@srmap.edu.in 

 
Abstract: Indoleamine-2, 3-dioxygenase (IDO) is an extremely crucial target for the 
treatment of diverse cancer. Recently it has also emerged as a target worth pursuing through 
immuno-oncology therapy. We leveraged the technique of scaffold hopping to design novel 
inhibitors of this enzyme. First we scrutinized the indole based known IDO inhibitors to 
identify key fragments which could assist in improving the binding with IDO. Next, they 
were combined to generate novel C2 aryl indole derivatives that are to be screened for IDO 
inhibition. A representative compound from the design was docked against IDO1 enzyme 
(PDB accession code 4PK5) to understand the binding interaction. A library of these 
compounds was built though an iodine catalyzed oxidative ring contraction of 1-
aryltetrahydro-E-carbolines. Several novel inhibitors with low micromolar potency (0.7 to 2 
PM) were identified in an enzymatic screening. Phenotypic screening against MCF7 and 
HCT116 confirmed their inhibitory potential against the proliferation of the cancer cells. The 
most active compound induced apoptosis and generated reactive oxygen species (ROS) in 
cancer cells. It also inhibits IDO1 expression in THP1 cells and suppress the IDO1 mediated 
IL10 expression. 
 
OP-10 

Design and study of novel isatin analogues as potential anti–HIV agents 
D. Mounika, Banoth Karan Kumar, S. Murugesan* 

Medicinal Chemistry Research Laboratory, Department of Pharmacy, 
Birla Institute of Technology and Sciences, Pilani Campus, Pilani-333031. Rajasthan. 

Corresponding author: murugesan@pilani.bits-pilani.ac.in 
 

Abstract: AIDS (acquired immunodeficiency syndrome) is a syndrome caused by a virus 
called HIV (human immunodeficiency virus). The disease alters the immune system, making 
people much more susceptible to other allied opportunistic infections and diseases. This 
susceptibility worsens if the syndrome progresses. HIV is a virus that attacks immune cells 
called CD-4 cells, which are a subset of T cells. Isatin (2,3-dioxindole or 1H-indole-2,3-
dione) is an important class of heterocyclic indole compounds. Isatin derivatives are 
synthetically important substrates, which can be used for the synthesis of a large variety of 
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heterocyclic compounds, and as raw material for drug synthesis. In the current study, we 
have designed various Isatin analogs as non-nucleosidal reverse transcriptase inhibitors and 
were subjected to molecular docking studies using 1RT2 as target protein. Among the titled 
analogues, around ten NME's exhibited significant docking score (-14.27, -14.01, -13.59, -
13.59, -13.45, -13.21, -12.74, -12.44, -12.40 -12.57 and the predicted inhibitory 
concentration (ki) is 34.71pM, 54.15pM, 109.05pM, 108.66pM, 138.64pM, 583.36pM, 
38.68pM, 762.76pM, 817.81pM, 606.38pM, respectively) in comparison to the co-
crystallized ligand TNK651 (-15.97 and the predicted inhibitory concentration (ki) 1.96 pM, 
respectively). In this study the lowest binding energy of the molecule NIDM 20 showed 
better docking score with the predicted inhibitory concentration as well as exhibited 
significant binding mode in the active site of NNRTI. 
 
OP-11 

Functionalized Magnetic Graphene oxide for an Efficient Wastewater Treatment 
Amit Kumar Sarkar, John Kwame Bediako, Jong-Won Choi, Yeoung-Sang Yun* 

School of Chemical Engineering, Chonbuk National University, Republic of Korea. 
*Corresponding author: ysyun@jbnu.ac.kr 

 
Abstract: Wastewater treatment has been commended as a global concern over the past 
years. According to the World Water Development Report 2017, a wide variety of 
industrial/domestic wastewater is being released into the environment without proper 
treatment.1 Among the several traditional methods for wastewater treatment, adsorption-
based separation of water contaminants is one of the easiest methods. In this regard, 
polymeric nanocomposite materials have been acclaimed as potential candidates for 
environmental remediation application. Thus, the development of novel nanocomposite as 
adsorbent has attracted huge attention for removal of toxic water contaminants. Recently, a 
variety of carbon based functional nanomaterials have been developed as adsorbent for water 
treatment applications. Among them, graphene oxide, a two dimensional (2D) carbon 
nanomaterial is considered as a potential candidate for its attractive properties like huge 
aromatic surface area, tunable surface functionality and mechanical strength. However, the 
high surface energy of graphene sheets make them agglomerated through Van der Waals 
interaction, referring to lower surface area. Herein, we have demonstrated an approach for 
generating a three dimensional (3D) network of biopolymeric graphene oxide with well 
dispersed active adsorption sites. The nanocomposite was structurally examined by FTIR, 
FESEM, TEM and XPS analyses. Subsequently, the adsorptive behavior of the 
nanocomposite to methylene blue (MB) dye was thoroughly examined. The complete 
adsorption mechanism was explained by FESEM and XPS analyses. 
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Poloxamer Based Thermosensitive In Situ Injectable hydrogels for the Delivery of a 

Modified Alkylating Agent  
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Abstract: Biomedical applications of the smart polymer as a biomaterial for tissue 
engineering and drug delivery are well known. In this series, in situ thermoresponsive 
triblock copolymers have gained tremendous attention for the sustained drug delivery action. 
Poloxamer is, therefore, remained an excellent biomaterial, comprising of a triblock 
copolymer of poly (ethylene oxide)–poly (propylene oxide)–poly (ethylene oxide) denoted 
PEO–PPO–PEO blocks. This PEO–PPO–PEO blocks copolymers were used as a gelling 
agent, which shows sol-gel transition on raising the temperature. In the present work, 
poloxamer 407 is used as an in situ thermosensitive injectable hydrogel system for the 
delivery of an alkylating agent with its modified solubility. The rheological behavior of the 
poloxamer 407 gel was characterized and evaluated concerning the drug release from the 
delivery system. The cold method was used to prepare the hydrogel system. The 
concentration of the poloxamer and the drug were expressed by percent weight (%, w/w). The 
rheometer was used for the estimation of its viscosity, and further drug release study was 
performed to know the liberation of the drug from the dosage form, and the pattern of release 
was confirmed by kinetics study, thereof. The results suggested that the poloxamer-based 
thermosensitive in situ injectable hydrogel exhibits its phase transition below 25ºC. Also, 
further storage and loss modulus confirm that the elastic components are more significant 
than the viscous compartment.  However, the addition of the drug decreases the viscosity of 
the gel. The prepared hydrogel system thus can be better utilized for the localized and 
sustained the release of the chemotherapeutic agents for a long duration. 
 
OP-13 

In-silico analysis across four plant genomes reveals over-representation of AAAG cis-
elements in dicots as compared to monocots 

Zaiba Hasan Khan, Sandhya Mehrotra, Rajesh Mehrotra* 
1Birla Institute of Technology and Science, K. K. Birla Goa campus, Goa, India 

*Corresponding author: rajeshm@goa.bits-pilani.ac.in 
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Abstract: Abiotic stresses like drought, salinity, high and low temperature drastically affect 
the productivity of plants. Although plants have intrinsic mechanism to alter their physiology 
and morphology in order to combat the detrimental effects of stress. At the molecular level, 
one of the most instant responses to stress is the immense reprogramming of temporal and 
spatial transcription which is central to plant survival. This reprogramming is mediated by 
CAREs which are short conserved motifs of 3 up to 20 nucleotides usually arranged in the 
promoter region of genes and corresponding TFs. CREs are present in different copy number, 
variable spacer distance between motifs and orientation in relation to the gene. Since 
promoters chiefly control gene expression at the level of transcription, promoter studies are 
pivotal to improving our understanding of gene regulation. One of the important class of CRE 
is AAAG to which Dof family of transcription factors bind to regulate various physiological 
process such as photosynthetic carbon assimilation, dormancy and seed germination and 
stress response in plants. The objective of the present study was to conduct a genome-wide 
in-silico analysis of AAAG cis-elements across four plant genomes, two of them are 
monocots (Sorghum bicolor, Oryza sativa) and two dicots (Arabidopsis thaliana, Glycine 
max). The analysis was done to find out the spacer sequences between these two consecutive 
AAAG. For this, initially two AAAG sequence in tandem was taken subsequently we 
increased the spacer length from 0 to 30 base pairs between them. The analysis revealed a 
high frequency of AAAG in genome of dicots as compared to monocots. We also observed a 
similar pattern of peaks and dips in the monocots while this was not the case for dicots under 
study. Lastly, through microarray data analysis we found out that AAAG were found to be 
significant in the genes which were upregulated under heat stress condition. The data 
obtained will be presented in the conference. 
 
OP-14 
Tolerance of extra-pair copulation/offspring by Cyanistes caeruleus (blue tits) explained 

using Hamilton’s kin selection theory 
Geeta Bansal1#, Mridul Gupta2#, Sandhya A Marathe1* 
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Abstract: Conflicts pertaining to altruism, biased parental care, extra pair copulation (EPC) 
are an integral part of life in animal and insect society. Studies yielding mechanistic insights 
into the evolution of EPC in socially monogamous birds like Cyanistes caeruleus (blue tits) 
remain widely debated and unresolved. The present study aims to understand why a social 
male, a male engaged formally in brood-care, in blue tits should tolerate EPC by his social 
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female and help rear extra pair offspring (EPO)? Most of the proposed hypotheses explaining 
EPC are based on observational or genetic-fitness grounds and consider female's perspective. 
We use a MATLAB-based simulation model to explain EPC in accordance with Hamilton’s 
kin selection theory. The genetic relatedness of social male to an EPO is predicted by 
defining the neighbourhood (geographical range for finding potential EP sire) of social male 
in terms of genetically related individuals. Several parameters quantifying dispersal 
geometry, preferential mate selection criteria, demographic factors like breeding density, 
mortality, relatedness among individuals in starting/founding population etc. have been 
considered. We find that the average genetic relatedness of the social male with potential EP 
sire varies from 0.091 to 0.24, when the population is dispersed for three generations, 
depending upon the relatedness values among the initial or founder population. Thus, 
according to the Hamilton's rule, the cost of EPC to the social male is reduced to some extent 
explaining the EPC and EPO tolerance by social male. These results add to the plethora of 
hypotheses explaining the evolution of EPC on genetic grounds. 
 
OP-15 

Electrolyte-Gated Organic Field-Effect Transistors: A Potential Biosensor Platform 
Yogesh Yadav and Samarendra P. Singh*, 

Department of Physics, School of Natural Sciences, Shiv Nadar University, Gautam Buddha 
Nagar, Uttar Pradesh.  

*Corresponding author: samarendra.singh@snu.edu.in 
 

Abstract: The sensing of (bio) chemical signature molecules of infectious microorganisms 
and complex biological interactions is a gateway for realizing next generation of the point-of-
care (POC) biosensors. The transduction of such signatures to an interpretable signal is a 
challenge. The organic field-effect transistors (FETs) offer an advantage of transducing the 
identification of (bio) chemical signatures into an electrical signal. The OFETs traditionally 
have inorganic oxides as the gate dielectrics. A promising substitute to the inorganic oxides 
based gate in OFETs is electrolytes. The electrolyte gates are a promising alternative to 
inorganic oxides. The formation of Helmholtz electrical double layer, in an electrolyte gate, 
results in a high capacitance per unit area which is a few orders of magnitude more than the 
same their inorganic oxide counterpart. Such high capacitance makes sub-5V operation 
possible for these devices. The ionic liquids, processable at room temperature, are 
electrolytes having the potential for being used in such devices. Unlike water-based 
electrolytes, they are particularly stable in ambient conditions. Also, very low volatility of 
ionic liquids ensures that environmental release and contamination due to ILs is close to 
being non-existent. One advantage of electrolyte gates is that they are the natural medium for 
introduction of bio-analytes into the field-effect devices designated as biosensors. Particularly 
the electrolyte-gated organic field-effect transistors (EGOFETs) have demonstrated potential 
as a platform for realizing biosensors. The ionic liquid gated EGOFETs are an ideal choice 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

57 
 

due to their biocompatibility, fast response, very high sensitivity, and low cost. We have 
successfully developed an ionic liquid gated OFETs using Poly (3-hexylthiophene) (P3HT) 
as a semiconducting polymer. A detailed steady-state and transient analysis of these high 
performing devices exhibit potential for applications as a biosensor. The device architecture 
and fabrication processes adopted to realize our EGOFETs are easily extendable to develop a 
printable biosensor on flexible substrates. We will discuss the designing and operation of 
these ionic liquid-based EGOFETs in the talk. 
 
OP-16 

Deep Learning Approach For Automatic Identification of Diseases in Plants Using 
Images of Leaves 

                                                 Ines Khandelwal1, Sundaresan Raman2  
1Amazon, 2Department of Computer Science,  

Birla Institute of Technology and Science, Pilani Campus, Rajasthan, India 
Corresponding author: sundaresan.raman@pilani.bits-pilani.ac.in 

 
Abstract: The study of plant diseases is critical for alleviating the problem of food security 
all over the world. The most critical step in mitigating this problem is the correct and 
appropriate timely identification of the disease. The first step in identification of a disease is 
visual inspection. The massive scale of this problem and lack of professionals creates a need 
for an automated accurate visual inspection technique. Recent advances in the field of 
Computer Vision, primarily through techniques such as the use of Convolutional Neural 
Networks and Deep Learning have generated impressive results in the field of image 
classification and object recognition. In this paper, we address the problem of detecting plant 
diseases using images of leaves using different state of the art approaches. We use the Plant 
Village dataset comprising of 86,198 images of 25 crops across 57 classes (healthy and 
specific diseases). The images are of high quality and have been taken manually under 
appropriate lighting conditions. On this dataset, our model is able to attain a significantly 
high average accuracy of 99.374 % using transfer learning on state of the art models trained 
on the ILSVRC 2012 dataset having 1.2 million images across 1000 classes. 
 
OP-17 

Targeting of cellular cholestreol prevents cancer 
Chandi C. Mandal  
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Abstract: Mutation and epigenetic changes act coordinately to innitiate and develop 
tumorigenesis, and also to promote cancer metastasis. Many environmental factors modulate 
biological factors to develop tumors as well as metastases of cancer. Obesity, diabetes and 
high cholestreol have been associated with cancer incidence and/or mortality. Several 
findings have foucsed on high cholesterol as a cancer promoting intrinsic factor. Although, 
this link has not yet been examinaed well. This study aimed to find out whether elevation of 
cholesterol content in cells promotes tumorigenesis. Nationwide statistical analyeses found an 
existence of postive correlation between cancer mortality rate and total average serum 
cholesterol of the popultation of a country. This positive relationship was also noticed in 
various anatomical site-specific cancers including thyroid, breast, overy and others, except 
for liver and cervical cancers. Moreover, tumor sample study found the higher expressions of 
various cellular cholesterol regulatory genes (e.g. HMGCoR, LDLR) and elevated level of 
cholesterol content in malignant breast cancer tissues as compared to benign tissues. Cell 
culture study documented that treatment of breast cancer cells with cholesterol increased 
proliferation and migration of breast cancer cells. Whereas, cholesterol depleting MBCD 
diminished proliferation, EMT and stemness in breast cancer cells. Additionally, both 
cholesterol-lowering simvastation and cholesterol depleting MBCD inhibited breast cancer-
induced osteoclast activity responsible for osteolytic bone metastasis. Our preliminary 
findings also indicated that these two drugs simvastatin and MBCD target NFATc1/DKK-1 
axis to block osteogenic cytokine CSF-1 which is a cruical factor for promoting osteolyitc 
metastasis. In addtion, we had noticed that anti-diabetic metformin drug reduced celllular 
cholesterol level and expression of cholesterol regulatory genes in breast cancer MDA-MB-
231 cells. Furthermore, cholesterol treatment reversed back the metformin-inhivited cell 
proliferation, EMT and stemness in breast cancer cells. These findings unravel a significant 
contribution of cellular cholesterol on EMT and stemness of breast cancer cells. This study 
suggests a new molecular mechanism where metformin inhibits shows anticancer potential 
presumably by lowering of cellular cholesterol content. 
 
OP-18 

Effect of Varying Viscosity on Two-Fluid Model of Blood Flow through Constricted 
Blood Vessels: A Comparative Study 

Ashish Tiwari, Satyendra Singh Chauhan 
Birla Institute of Technology & Science Pilani, Rajasthan-333 031, India 

Corresponding author: sdg25792@gmail.com 
 
Abstract: Most of the previously studied non-Newtonian blood flow models considered 
blood viscosity to be constant but for correct measurement of flow rate and flow resistance, 
the hematocrit dependent viscosity will be better as various literature suggested the variable 
nature of blood viscosity. Present work concerns the steady and pulsatile nature of blood flow 
through constricted blood vessels. Two-fluid model for blood is considered with the 
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suspension of all the RBCs (erythrocytes) in the core region as a non-Newtonian (Herschel-
Bulkley) fluid and the plasma in the cell free region near wall as a Newtonian fluid. No slip 
condition on the wall and radially varying viscosity has been taken. For steady flow the 
analytical approach has been taken to obtain the exact solution. Regular perturbation 
expansion method has been used to solve the governing equations for pulsatile flow up to 
first order of approximation by assuming the pulsatile Reynolds number to be very small 
(much less than unity). Flow rate, wall shear stress and velocity profile have been graphically 
analyzed and compared with constant viscosity model. A noteworthy observation of the 
present study is that rise in viscosity index leads to decay in velocity, velocity of plug flow 
region, flow rate while flow resistance increases with rising viscosity index (m). The results 
for Power-law fluid (PL), Bingham-plastic fluid (BP), Newtonian fluid (NF) are found as a 
special cases from this model. Like the constant viscosity model, it has been also observed 
that the velocity, flow rate and plug core velocity of two-fluid model are higher than the 
single-fluid model for variable viscosity. The two-phase fluid model is more significant than 
the single-fluid model. Effect of viscosity parameter on various hemodynamical quantities 
has been obtained. It is also concluded that a rising viscosity parameter (varying nature of 
viscosity) significantly distinguishes the single and two-fluid models in terms of changes in 
blood flow resistance. The outcome of present study may leave a significant impact on 
analyzing blood flow through small blood vessels with constriction, where correct 
measurement of flow rate and flow resistance for medical treatment is very important. 
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PP-01 
Neuroprotective role of TNF-α-loaded ln3+-based upconversion nanoparticles in mouse 

model of huntington’s disease 
Manjari S K V, Pragya Komal* 
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*Corresponding author: pragya@hyderabad.bits-pilani.ac.in 

 
Abstract: Neurodegenerative disorders like Parkinson’s disease, Alzheimer’s and 
Huntington’s disease are one of the most untreatable pathologies of the brain and are on 
alarming rise in Asia pacific especially, India. Huntington’s disease (HD) is a fatal 
neurodegenerative disorder caused due to the presence of more than 40 CAG repeats in 
Huntington gene. The disease mainly affects basal ganglia and associated circuitry, with a 
loss of GABA ergic-medium spiny neurons (MSNs). One of the greatest challenges in the 
treatment of such neurological disorders is inability to detect neurodegeneration at early stage 
of the disease onset referred to as presymptomatic stage of the disorder. Upconversion 
nanoparticles (UCNPs) serve as a novel photonic elements and scopes a wide range of 
application in neuroscience research. We want to explore the neuroprotective role of TNF-α, 
through TNFα-loaded Ln3+-based nanoparticles (NPs) as nanocarrier in 3-nitropropinic acid 
(3-NP) Huntington’s mouse model. TNF-α plays an important role in the etiology in number 
of neurodegenerative disorders like Alzheimer’s disease, Parkinson’s disease, Multiple 
Sclerosis. Neuroprotective role of TNF-α is carried out through its receptors. The process of 
neuroprotection is carried out through the alteration and maintenance of neuronal 
transmission. In the case of HD, we will test whether TNF-α can act as a potential nanocarrier 
for NPs. Use of Lanthanide-doped upconversion nanoparticles (UCNPs) is an emerging 
technique in the field of nanotechnology. These luminescent nanoparticles (UCNPs) can be 
excited by near-infrared (NIR) laser irradiation to emit multiplex light. It also offers a non-
invasive approach for deep tissue penetration, making them as contrast agents for biomedical 
imaging. The study will mainly focus on the effect of lanthanide-doped nanoparticles for the 
treatment of neurodegenerative disorders like HD during the presymptomatic phase. This will 
also lead to new insights in our understanding of CNS physiology and the development of 
novel diagnostic modalities for therapeutic intervention. 
 
PP-02 

Designing collagen mimetic ionic complementary peptide hydrogels for biomedical 
applications 

Vijay K. Pal, Sangita Roy* 
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Abstract: The self-assembly of peptides and proteins into a well-ordered supramolecular 
structure is of great importance in physiology and pathophysiology, such as the assembly of 
collagen fibrils. Collagen is the most abundant protein in the human body and plays a major 
role in the structural integrity of extracellular matrix (ECM). Considering the importance of 
ECM in cell development and tissue regeneration, development of these matrices are highly 
demanding, but the major challenge in designing the extracellular matrix mimics is to exploit 
the versatility of biology while keeping the systems simple, cheap, and reproducible. In our 
work, we aim to develop the biomimetic functional scaffold using self-assembling bioactive 
peptide sequences. We focus on the synthesis of short peptide sequences derived from the 
collagen proteins. We further modified N-terminal end of the designed short peptide 
sequence to enhance the hydrophobicity of the peptides and to achieve the desired 
hydrophilic/lipophilic balance (HLB), which can further induce gelation in aqueous solvents. 
In particular, we have designed two collagen mimetic peptides based on oppositely charged 
amino acids such as lysine and aspartic acid which can act as assembly units to induce the 
self-assembly within these peptides by exploiting the pH switch. The intermolecular 
arrangements were investigated through FTIR and CD. From the spectroscopic and 
morphological studies, it is evident that the nanostructures are forming beta sheets and 
random coils owing to their differential self-assembly. To this end, we are also exploring 
another type of bio-molecular hydrogel based on cellulose as ECM is mainly composed of 
carbohydrates and proteins. Nanoporous structure forming cellulose is of great applicability 
in tissue engineering and delivery matrices. The porous structure of the dissolved cellulose is 
confirmed by SEM. Furthermore, we are focusing on the in situ synthesis of gold and silver 
nanoparticles in cellulose gels. We are also exploring the biocompatible nature of a 
phytochemical cinnamic acid derivative ferulic acid, which is known for its anti-
inflammatory, anti-carcinogenic capabilities and is naturally abundant in almost all kind of 
food plants. Our current work is focused on cell interaction behavior with these designed 
peptide scaffolds and cellulose hydrogels for their applications in wound healing and drug 
delivery. 
 
PP-03 

Metabolomics Analysis of Urine from Mice Induced with Peritoneal Inflammation 
Shaunak V Potdar1, Philip Smith2, Andrew Patterson2, Mainak Dutta1* 
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*Corresponding author: mainak@dubai.bits-pilani.ac.in 
 

Abstract: Peritonitis, inflammation in the peritoneal cavity, arises due to complications of 
various diseases in internal medicine, gynecology and surgery. Peritonitis can be caused due 
to infectious, autoimmune, or chemical processes.  Local production of pro-inflammatory 
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mediators at sites of tissue and cell injury within the peritoneal membrane plays a critical role 
in the propagation of peritoneal inflammation. Activated macrophages are recruited first in 
response to the immune reaction which express high levels of pro-inflammatory mediators. 
Diagnosis of peritonitis is often delayed due to the lack of effective and accurate diagnostic 
tools. The present study involves a metabolomics approach to identify altered metabolites in 
urine of mice infected with macrophage induced peritoneal inflammation. Urine was 
collected from mice induced with peritoneal inflammation for 3 days. Urine metabolites were 
then analyzed using an Orbitrap mass spectrometer. The mass spectrometry data were 
analyzed using the MAVEN (Metabolomic analysis and visualization engine) software to 
determine the metabolites present in the sample from the mass spectrometer. Multivariate 
analysis including principal component analysis and orthogonal partial least square 
discriminant analysis was performed to identify the statistically relevant metabolites. 
Pathway analysis was performed using the Cystoscape software. Our results indicate that 
several metabolic pathways are altered in peritoneal inflammation. In addition, a panel of 
metabolites were identified which can be used for non-invasive diagnosis of peritonitis. 
 
PP-04 
Can Science and technology max out human capabilities in sports? A literature review 

Pintu Modak1, Rajiv Gupta2 

1In Charge, Physical Education, BITS Pilani, Pilani Campus, Rajasthan, India 
2Senior Professor, Civil Engineering, BITS Pilani, Pilani Campus, Rajasthan, India 

*Corresponding author: rajiv@pilani.bits-pilani.ac.in 
 

Abstract: “Sport has truly become a universal language, bringing people together, no matter 
what their origin, background, religious beliefs or economic status” - the former U.N. 
Secretary-General Kofi Annan 
Sports as initially played in essence for entertainment as a dilettante has changed to a big 
industry now like any other successful industry. Indeed, science and technology have played 
a major role in its change. Athletes are now provided better gear, better information about 
nutrition and training, etc. and improvements in data generation and analysis that help 
improving athletic capability than ever before. The science and technology have and will 
continue to have its impact on sports. As the continuous exaggeration in genetics and 
biomechanics, and as we develop better types of technology, including virtual and augmented 
reality, we will continue to improve our abilities and become capable of feats that were 
unimaginable decades ago. Of course, there's one central question here: Is there an absolute 
maximum limit for what we can do? Will we ever hit a point where science and technology 
will max out human capabilities? Coaches had been drilling better form into athletes for 
decades, but new technology is giving them now a whole new perspective on what exactly to 
focus on. In the past, a coach used to film or watch performance to spot errors and problems 
but now newer three-dimensional motion capture technology — like the Xbox Kinect 
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systems, and more advanced similar setups — can do far more. The three dimensional 
modeling and biometric feedback like heart and respiratory rate can help experts to see far 
more about what's happening with an athlete's body. They are now able to tell exactly how 
the athlete is moving in real time and have a system where they can get real-time data and 
provide it back to athletes in order to enhance athletes' ability to perform better. The aim of 
this literature review is to assess the role of science and technology in improving sports 
performance of athletes and to find major tools which changed the sports and sociocultural, 
anthropometrical, and physiological factors that influence the progress of athletic 
performance. Time series of performances in Olympic disciplines since 1896 reveal a major 
increase in sports performance due to science and technology application. 
 
PP-05 

Zinc Oxide Nanoparticles Reduce α-Synuclein Fibrillation by Stabilizing Its 
Intermediate Prefibrillar Aggregates 

Shreyasi Asthana, Parth Sarthi Nayak, and Suman Jha 
Department of Life Science, National Institute of Technology Rourkela, Odisha, 769008, 

India 
*Corresponding author: shreya.asthana2@gmail.com 

  
Abstract: α-synuclein is a 140 amino acid, natively disordered protein shown to be involved in 
Parkinsons disease (PD). It is aggregated, as the chief component of lewy bodies, which are the 
hallmark of PD. The conversion of α-synuclein to fibrils called amyloids, involve multiple 
complex steps, the precise mechanisms of which, remain elusive. In recent years, nanoparticles 
have been used to study their effects protein conformation and amyloidogenesis. Our present 
study dealt with the interaction of α-synuclein with ZnONP and how ZnONP affected its 
amyloidogenic propensity. Interactions between α-synuclein and ZnONP were characterized by 
HAADF-STEM mapping, UV-Vis spectroscopy, Isothermal Titration Calorimetry (ITC) and 
time resolved fluorescence. Results indicate that α-synuclein molecules have high affinity for 
ZnONP. ITC data depicted high negative enthalpy indicating hydrogen bonding between the 
two entities. Thioflavin T assay revealed that ZnONP significantly reduced the formation of 
fibrils in α-synuclein. The ellipticities of α-synuclein containing ZnONP were also significantly 
reduced after 48 hours, while visual examination revealed sedimentation of the complexes. 
TEM images depict that while only α-synuclein formed typical fibrillar structures, while the 
ones with ZnONP formed small fibrils adsorbed onto the surface of ZnONP, which further 
come together as a result of crowding and form visible aggregates. We hypothesize that in the 
presence of ZnONP, α-synuclein fibrillation is arrested at an intermediate stage preventing the 
full fibrillation to take place. 
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Abstract: Nipah virus (NiV) is a newly emergent paramyxovirus has a close relation to the 
Hendra virus (HeV). Both NiV and HeV classify in the genus henipavirus due to their 
mechanistic differences and wide host range in comparison to other members of the 
paramyxoviridae family. The first appearance of NiV observed in the year 1998 in Malaysia. 
The recent outbreaks of NiV reported in Australia, Singapore, and Bangladesh, the most 
recent cases were observed in the Indian subcontinent. It is a zoonotic virus that has a potent 
ability to harm both humans and animals by causing serious infections. Infection of NiV 
caused severe febrile encephalitis along with brain and respiration-related ailments. The 
recent epidemics of NiV infection data indicate that it is relatively a dangerous virus of the 
paramyxoviridae family have caused fatalities in 40 to 75% human cases. Due to its potential 
infection and life threating condition in both humans and animals, it is classified in the 
category of the Biosafety level four (BSL-4) pathogen. So far, there is no effective medicine, 
vaccine or therapeutic methods have presented for the treatment of NiV infection except few 
symptoms relieving medications. In our current work plan, we sought to determine the 
intrinsically disordered regions (IDRs) within structural and nonstructural proteinaceous 
components of NiV virus. Further, we are planning to investigate the functional importance 
of these IDRs regions in viral functionality and pathogenicity. The relation of IDRs to viral 
pathogenesis will enable to explore the new drug delivery target in addition to finding the 
potential drug molecules for the treatment of infection of this virus. 
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Removal of Reactive Yellow from Textile Wastewater Using Orange Peels 
Ayushi Verma, Shailendra Mohan Shukla, Diksha Singh, Debadri Ghosh 

Department of Biotechnology, Noida Institute of Engineering & Technology, 19, Knowledge 
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*Corresponding author: NA 
 

Abstract: In the textile industry, up to 200,000 tons of these dyes are lost to effluents every 
year during the dyeing and finishing operations. The presence of these dyes in water even at 
low concentration is highly visible and undesirable. This study was carried out for the 
utilization of orange peel as adsorbent for the removal of dyes from textile industry 
wastewater. Reactive yellow is a basic aniline dye with the molecular formula 
C16H18N3SCl. The dyeing industry effluents contain high BOD and COD value. Therefore, 
decolourisation of dyes is an important aspect of wastewater treatment before discharge.  In 
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this study the colour removal was extensively studied with physicochemical method such as 
adsorption. All the experiment was performed in the laboratory scale. This batch adsorption 
experiment was carried out for finding the effects of adsorbent’s amount, pH and retention 
time on the removal of dyes from the wastewater. The experiment showed that the removal 
percentage was 60-70% at pH=8.0 with a retention time of 60 minutes. The optimum dose 
amount of adsorbent was 0.5 g/25mL. The equilibrium adsorption behavior was examined by 
applying Langmuir adsorption isotherm model. The removal of dyes from effluent by 
adsorption process provide an alternative treatment especially orange peel is inexpensive and 
readily available.  
 
PP-08 

Immobilized Baliospermum montanum Hydroxynitrile Lyase Catalyzed Synthesis of 
Chiral Cyanohydrins 

Nisha Jangir, and Santosh Kumar Padhi* 
Biocatalysis and Enzyme Engineering Laboratory, Department of Biochemistry, School of 

Life Sciences, University of Hyderabad, Hyderabad – 500 046, India 
*Corresponding author: skpsl@uohyd.ernet.in 

 
Abstract: Hydroxynitrile lyase (HNL) catalyzed enantioselective C-C bond formation is an 
efficient approach to synthesize chiral cyanohydrins which are important building blocks in 
the synthesis of a number of fine chemicals, agrochemicals and pharmaceuticals. 
Immobilization of HNL is known to provide robustness, reusability and in some cases also 
enhances activity and selectivity. We optimized the preparation of immobilization of 
Baliospermium montanum HNL (BmHNL) by cross linking enzyme aggregate (CLEA) 
method and characterized it by SEM. Optimization of biocatalytic parameters was performed 
to obtain highest % conversion and ee of (S)-mandelonitrile from benzaldehyde using CLEA-
BmHNL. The optimized reaction parameters were: 20 minutes of reaction time, 7 U of 
CLEA-BmHNL, 1.2 mM substrate, and 300 mM citrate buffer pH 4.2, that synthesized (S)-
mandelonitrile in ~99% ee and ~60% conversion. Addition of organic solvent in CLEA-
BmHNL biocatalysis did not improve in % ee or conversion of product unlike other CLEA-
HNLs. CLEA-BmHNL could be successfully reused for eight consecutive cycles without loss 
of conversion or product formation and five cycles with a little loss in enantioselectivity. 
Eleven different chiral cyanohydrins were synthesized under optimal biocatalytic conditions 
in up to 99% ee and 59% conversion, however the % conversion and ee varied for different 
products. CLEA-BmHNL has improved the enantioselectivity of (S)-mandelonitrile synthesis 
compared to the use of purified BmHNL. Nine aldehydes not tested earlier with BmHNL 
were converted into their corresponding (S)-cyanohydrins for the first time using CLEA-
BmHNL. Among the eleven (S)-cyanohydrins syntheses reported here, eight of them have not 
been synthesized by any CLEA-HNL.  Overall, this study showed preparation, 
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characterization of a stable, robust and recyclable biocatalyst i.e. CLEA-BmHNL and its 
biocatalytic application in the synthesis of different (S)-aromatic cyanohydrins. 
 
PP-09 

Paper Based Microfluidic Viscometer with Integrated Screen-Printed Carbon 
Electrodes 

Puneeth S B, Sanket Goel* 
MEMS and Microfluidics Lab, Department of Electrical and Electronics Engineering, Birla 

Institute of Technology and Science, Pilani, Hyderabad Campus, Hyderabad, India 
*Corresponding author: sgoel@hyderabad.bits-pilani.ac.in 

 
Abstract: Evidently, capillary effect has become the backbone to realize paper-based 
microfluidic devices, making them independent of passive components, such as pumps and 
valves.  These devices have resulted to be cost-effective, easily sterilisable, amenable to ease 
of fabrication, and are widely employed for point-of-care-applications, adulteration detection, 
etc, by sensing various physico-chemical parameters including viscosity. In microfluidic 
framework, fluid viscosity can be calculated by measuring the velocity of the fluid in the 
microchannel. The existing approaches uses optical detection and image processing based 
approaches, restricting the flexibility of the device. To overcome this, in our earlier approach, 
a 3D printed microfluidic device was developed. Herein, a paper based microfluidic device is 
proposed, where an amperometric approach is harnessed by integrating microchannel and 
electrodes, and made automated by using a microcontroller. The microchannels (10 mm 
length and 3 mm width, with 5 mm diameter inlet reservoir) were printed on a Whatman 
paper using hydrophobic boundaries, while the integrated electrodes (25 mm length and 
varying width between 0.5 mm-3 mm) were screen-printed using a carbon ink. An additional 
electrode was kept in the reservoir and two electrodes in the microchannel were separated by 
a known distance of 10 mm. As the fluid came in contact with the carbon electrodes, a 
voltage impulse was generated which was sensed by the microcontroller. This way, the time 
gap between two voltage impulses was measured leading to the calculation of the velocity. 
Lucas-Washburn equation was used for the development of the mathematical model to 
benchmark the experimental data. Normal tap water was used as the reference fluid while 
skimmed milk and homogenised milk were tested to measure the unknown viscosities, and 
compared with the benchtop viscometer.  Currently, a lab prototype is being developed to 
perform various blood based viscosity-dependent tests. 
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Continuous Bio-mitigation Studies of CO2 using Desmodesmus sp.  In Pilot Scale 
Developed Photo Bioreactor 
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Abstract: Conventional industries (power plants, cement industries) emit large amount of 
CO2 and releases roughly 7% of total emitted CO2 in to the atmosphere. Most of these 
emitted compounds are alkaline in nature and has an output temperature of 120 degrees 
Celsius. The rise in greenhouse gases has led to global warming and ultimately to the issue of 
climate change. The methods for removal of CO2 include physical and chemical absorption 
by carrying out reaction between CO2 and chemical solvent such as aqueous solution of 
mono- di- and tri- amines), adsorption process, cryogenic process and membrane process. 
However, these methods have several limitations such as solvent degradation, corrosion, low 
selectivity and regeneration of adsorbent etc. Hence biological methods utilizing 
photoautotrophs can be utilized for mitigating CO2. This method requires algal strain which 
grows very fast in the presence of light and various CO2 concentrations. At present, we are 
carrying out systematic study utilizing algal specie Desmodesmus sp. in an in-house 
developed closed photo-bioreactor. The first set of studies include the utilization of 26 L of 
working volume of nutrient medium, with an inoculation volume of 750 mL, and atmospheric 
CO2 mixed with air as an inlet stream. At the beginning, optical density was 0.012 and the 
growth of culture was found to be steady till 14th day. It reached the highest optical density 
0.705 which marked the start of stationary phase. The optical density was found to be 0.552 
after 18th day reaching to the death phase. The wet biomass collected in the last phase of 
study was around 24.35 g. The work is extended for further analysis. 
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Stability of DNA Confined In A Conical Geometry 
Arghya Maity, Navin Singh* 
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Abstract: DNA inside the cellular environment works in a confined space. Depending on the 
confinement, the dynamics and interaction of bio-molecules changes. Intense research of the 
transcription and replication of DNA in the confined state is structurally significant to 
understand the self-assembly of DNA in a chamber or channel. We consider double-stranded 
DNA (dsDNA) molecules of different length and sequence and study the thermal stability of 
the molecule in a confined space of different geometries. We use a statistical model and 
evaluate the melting profile of DNA in conical as well as cylindrical geometries. Our results 
show that not only the confinement but also the geometry of the confined space plays a 
prominent role in the stability and opening manner of the molecule.  
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Abstract: Tricyclic antidepressants (TCAs) have been used for treatment of depression and 
psychiatric disorders and also they are known to be toxicants and endocrine disrupting agents. 
Generally, after being used, TCAs are passed through wastewater treatment plants (WWTPs) 
to be treated. However, still trace amounts (ng/L to μg/L) of TCAs have been founded even 
in the treated water. Therefore, the aims of this study are to elucidate the environmental 
behaviors of TCAs and the removal efficiencies of TCAs using cation-exchange resin in the 
sewage water from WWTP (Jeonju, Korea). For the experiments, seven TCAs (amitriptyline, 
imipramine, clomipramine, desipramine, protriptyline, nortriptyline, and doxepin) were 
selected. Hydrolysibility, biodegradability, adsorbability, and removal efficiencies of the 
selected seven TCAs were evaluated. Based on the results, it was concluded that TCAs are 
not hydrolyzed in water and also not readily biodegraded by aerobic sludge. The 60% to 85% 
of TCAs were adsorbed immediately onto the activated sludge within 1 second via 
electrostatic and hydrophobic interactions. The activated sludge adsorbed the TCAs thus 
removability increased, while the chemicals existing in the wastewater acted as competing 
ions and reduced the removal efficiency of the adsorbent.  
 
PP-13 
Physicochemical characterization and aurocyanide adsorption behaviors of agro-waste-

based activated carbons prepared with different precursors and activation agents 
John Kwame Bediako, Jong-Won Choi, Amit Kumar Sarkar, Yeoung-Sang Yun* 

Division of Semiconductor and Chemical Engineering, Chonbuk National University, Jeonju, 
Jeonbuk, 561-756, Republic of Korea 

*Corresponding author: ysyun@jbnu.ac.kr  
 
Abstract: The types of carbon precursors and chemical activation agents greatly influence 
the physicochemical properties of activated carbons. Here, we studied the physicochemical 
characteristics and aurocyanide adsorption behaviors of agro-waste-based activated carbons 
synthesized from different precursors and activation agents. FTIR, XRD, BET, DSC/TGA 
and XPS were used to characterize the synthesized carbons. The physicochemical changes 
were more significant in the activation agent-based carbons than the precursor-based carbons 
owing to the different degrees of activations. ZnCl2- and KOH-activated carbons were the 
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best in terms of adsorption capacities, with experimental uptakes reaching 346.34 and 327.88 
mg/g, respectively, which were higher than those of commercial activated carbons, Haycarb 
and Norit C-Gran. Physical adsorption, electrostatic and π‒π interactions played a collective 
role in the effective binding of the aurocyanide complex onto the activated carbons. 
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Abstract: This study focuses on the impact of adding effluent from thermophilic anaerobic 
digesters, as moisture controlling agent, during aerobic composting of organic fraction of 
municipal solid waste. Effluent was obtained from a thermophilic anaerobic digester in which 
landfill leachate and domestic septage were co-digested. Whereas treated effluent was used in 
the test reactors, tap water was used in control reactors. Moisture content of the reactors was 
maintained in the range of 40-50% throughout the process. Reactor temperature was 
measured daily using a handheld digital thermometer which ranged between 25 and 37°C. 
Moisture content of the final compost was 39.60% (tap water), 38.75% (effluent - digester 1) 
and 41.30% (effluent - digester 2). C/N ratio, potassium and phosphorous concentrations of 
the substrate and compost samples were estimated. Germination study was done to estimate 
fertilizing potential of the compost samples, concomitantly germination index (GI) and 
germination rate were calculated.GI of compost produced using tap water was 76.6 which 
indicates that the compost is mature. However, GI of compost made using effluentfrom 
digesters 1and 2 were 40.09 and 39.41 respectively, which indicates that the compost is 
immature. Nevertheless, germination rates of all the composts was above 80% which 
indicates that the compost is non-toxic. The results necessitate studies to characterise effluent 
and correlate its impact on the composting process in terms of microorganisms, substrate 
availability, moisture maintenance, etc. 
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CFD modeling of hydrodynamics in jet loop reactors 
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Abstract: Bioreactors found their own importance in the biochemical industry. With 
increasing demand for the bio products all over the world, lots of research has been 
happening on the efficient way of meeting the demands on the large scale. Bioreactors are 
one of the most important areas to be considered because any process of converting the raw 
materials into the products involves the reactors. Especially for the processes involving 
biological reactions, the reactors must be designed with suitable modifications or alterations 
to meet the process conditions. Several types of reactors already exist with their applicability 
to the biological processes. But still there is a space for improvement in the efficiency of the 
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reactors. One of the commonly used industrial reactors is continuous stirred tank reactor 
(CSTR). But, because of the mechanical shearing present, the usage of this reactor for 
biological process may lead to the damage to cells. Therefore, the bubble columns came into 
the picture for the bio-process. However they offer the low residence time. Hence jet loop 
reactors came as alternative as they provides sufficient mixing, appreciable oxygen 
distribution and better residence time. These are the critical factors in any biological process. 
A jet loop reactor consists of two concentric cylinders. The inner cylinder is draft tube and 
the outer one is called the column. A nozzle is placed in the draft tube through which the 
liquid and gas phases enter into the reactor system. Very limited work is available in the 
literature on the flow pattern in the jet loop reactors and a deeper study is required. In this 
paper, a systematic and critical review on the performance characteristics of jet loop reactor 
is presented. This paper also brings out wherein further work is desired. 
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Progress in microalgae biomass-based biorefinery 
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Abstract: The pursuit of renewable, sustainable and viable energy sources has explored 
deeper and steered the algal biotechnology to, a petro-refinery similar, biorefinery system. 
Microalgal biomass-based biorefinery is still in its nascent phase and needs for public and 
private policies along with high investments in research and developments, large-scale 
demonstrations and deployment strategies. A large-scale microalgal biomass based 
biorefinery facility coupled with wastewater treatment plant might reduce the cost of biofuel 
production and make it economically viable and environmentally sustainable. Applications of 
chemical genetics along with genetic and metabolic engineering coupled with Omics of 
microalgae can push forward the development of commercially sustainable microalgal 
biorefineries and thus facilitating a way forward to a carbon-neutral society. Several 
innovations are still needed to overcome the issue of strain selection and development, 
cultivation systems, harvesting methods, dewatering and drying and conversion technologies 
along with analysis of environmental risk, resource management and life cycle analysis of 
microalgal biorefineries.  
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Abstract: Metabolic syndrome is a cluster of conditions including hypertension, 
hyperglycemia and hyperlipidemia with central obesity. Present study was aimed to evaluate 
the antihypertensive, antihyperlipidemic and antidiabetic potential of the selected compounds 
i.e BVAB-01/02 using robust models. The antihypertensive activity of test compounds was 
investigated using DOCA-salt induced hypertensive rats. Antihyperlipidemic activity of 
compounds was evaluated using triton X-100 and high fat diet induced hyperlipidemia in rats. 
Antidiabetic potential of compounds was screened using streptozotocin & high fat diet with 
streptozotocin induced diabetes in rats. Oral administration of the test compounds (5 mg/kg 
and 10 mg/kg) for six consecutive days produced significant reduction in blood glucose level 
and serum lipid profile of albino rats in a dose dependent manner. The coronary risk index & 
atherogenic index was also reduced by the test compounds in both antihypertensive and 
antihyperlipidemic studies. Though the test compounds do not achieved pronounced 
antidiabetic effects, but the histopathology of different organs like heart, aorta and liver 
clearly indicated the protective roles of the compounds in hypertension as well as in 
hyperlipidemia. Biochemical studies of the compounds resulted in the reduction of 
malondialdehyde and nitric oxide level of liver, aorta and heart with marked elevation of 
superoxide dismutase and catalase enzymes. The present study confirmed that both the 
compounds can be a potential novel strategy for the treatment of metabolic disorders. Yet 
advance studies are needed to elucidate the possible mechanism of action. 
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Abstract: The study aims to determine the protective effect of methanolic extract 
of Tinospora cordifolia against sulpiride (SPD) induced hyperprolactinemia by evaluation of 
the serum prolactin level and by estimation of neurochemical changes in the brain 
of albino rat. To induce hyperprolactinemia, SPD (20 mg/kg/day) for 28 continual days was 
administered through i.p. route. Prolactin level was then measured in control and treated 
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groups. Methanolic extract of Tinospora cordifolia (TC) at a dose of 200 mg/kg/day and 400 
mg/kg/day was administered for 28 days half an hour after administration of SPD. Prolonged 
administration of SPD (20 mg/kg/day) treatment, led to increase in serum prolactin (PRL) 
levels as compared to the control group. Administration of SPD along with methanolic 
extract of Tinospora cordifolia (200 mg/kg/day and 400 mg/kg/day) significantly decreased 
serum prolactin level and significantly increased dopamine concentration in rat brain. 
Neuroleptics enhance the release of prolactin in human beings and animals. TC decreased the 
prolactin level in blood and levels of dopamine increased in the brain after the treatment. The 
current study revealed that TC may play a key role in management of drug-induced 
hyperprolactinemia. The increase in dopamine activity in the brain may be attributed to 
its anti-hyperprolactinemia effect. Methanolic extract of Tinospora cordifolia may have a 
significant anti-hyperprolactinemia effect. 
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Abstract: The present study quantitatively explores the thermodynamic insights of novel 
supersaturable SMEDDS (SS SMEDDS) of poorly soluble anti-diabetic drug canagliflozin. 
Screening tests were performed for rational selection of optimized polymeric precipitation 
inhibitor (PPI) and revealed Poloxamer 407 (POL) as the best nucleation inhibitor.  Box 
Behnken Design was employed for designing various formulations and different statistical 
tests were carried out to establish the appropriate model fit. The optimized formulation 
containing 781.1 mg SMEDDS, 2.4 % w/v POL and a temperature of 60°C observed 
satisfactory attributes for robust formulation with a desirability value of 0.714.  The 
optimized formulation revealed nano-globular size with negligible aggregation in dynamic 
light scattering, exhibited optical birefringence, supersaturation ability and was stable under 
different type of physical stresses. Isothermal titration calorimetry revealed the 
thermodynamic state of microemulsion with strong intermolecular interactions and 
mechanistic behavior. The globules were spherical in shape with negligible drug precipitation 
as observed in transmission electron microscopy. Compared with the pure drug and marketed 
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product, enhanced in vitro dissolution rate of optimized SS SMEDDS was observed. The 
optimized liquid SS SMEDDS were converted into solid dosage form by spray drying and 
amorphization and physical compatibility was confirmed on the basis of PXRD and IR 
studies, respectively. Enhanced surface area was observed in BET measurements and stable 
intermolecular hydrogen bonding between carrier and drug was confirmed through Raman 
spectroscopy. 
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Abstract: Most of the chemotherapeutics drugs in clinical use are not effective in completely 
eradicating tumors. Relapse and resistance is observed in almost all the anticancer 
chemotherapies as most of these drugs targeted to highly proliferating cancer cells. But it has 
been shown that a subpopulation of tumors called cancer stem cells is slowly proliferating 
and responsible for resistance and replace of cancer. Targeting cancer stem cells along with 
highly proliferating cancer cells could be a better approach to overcome relapse and 
resistance. In our study we have taken Disulfiram (DSF) as it has been shown to inhibit 
cancer stem cells along with an anticancer agent Docetaxel (DTX) that targets proliferating 
cells. To check the synergistic effect of this combination we have taken 4T1 (mouse breast 
cancer cell lines), MCF7 (human breast cancer cell lines) and U87 (human glioblastoma cell 
lines) and performed MTT assay using non-constant drug combination and analyzed the 
combination index. Strong synergy has been observed with this drug combination. In order to 
check this combination in a better in-vitro model with high cancer stemness we have taken 
spheroid culture model. Briefly spheroids of 4T1 cells was prepared using 0.2% methyl 
cellulose and 1% agarose coated wells.  We have analyzed the stemness of this model 
compared to the 2D cell culture model by using RT-PCR for stem cell markers oct4 and sox2. 
Spheroid culture has high stemness compared to 2D culture. We have tested the cytotoxicity 
of the above drug combination on spheroid model and observed the synergistic effect. As this 
drug combination has targeted both cancer stem cells and highly proliferating cancer cells 
that would have led to strong synergy.   
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Abstract: Glioblastoma Multiforme (GBM), the most aggressive and invasive form of brain 
tumor of the star shaped glial cells called astrocytes. It is classified as grade IV astrocytoma 
by the WHO. Despite of the current treatments available, it has a mean survival rate of 12-15 
months after prognosis. The major cause of the mortality amongst the patients is due to the 
recurrence of the disease which can be explained by the Stem cell hypothesis. This claims 
that the small percentage of stem cells present within the tumor are responsible for the 
reoccurrence of the malignancy, in spite of the conventional therapies including surgical 
resection, radiotherapy and chemotherapy. The etiology and the progression of GBM has 
been closely linked to the activation of oncogenes and alteration in tumor suppression genes. 
These molecules and genes are part of the deregulated molecular pathways of GBM involved 
in growth, survival, proliferation, apoptosis and angiogenesis. We would be covering 
intricacies of the signaling pathways- PI3K (Phosphatidylinositol-4, 5-bisphosphate 3-
kinase), mTOR (mammalian target of Rapamycin)/Ras, pRB (Retinoblastoma), p53 and 
STAT (Signal Transducer and Activation of Transcription protein).   The Cancer Genome 
Atlas (TCGA) have recently attributed the complex epigenetic factors mechanisms and gene 
interaction to the pathology of the disease. They found that in 86-89.6% PI3K/Ras pathway 
was altered and in 77-78.9% of GBM patients, pRb pathway had been affected. Our focus 
would be to highlight the molecules involved, the key regulators of the pathway and the 
genes specifically up regulated in the case of GBM patients. The detailed study brings out 
that there exists cross talk between the molecules of various pathways, which makes it further 
difficult to treat this malignant tumor. This cross talk has major implications on the treatment. 
Hence, in order to come up with novel treatments with improved survival rates, it seems 
mandatory to understand the multifaceted processes of molecular mechanisms.  
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Abstract: Alzheimer disease treatment has yet to yield a successful therapy that addresses 
the source of damages in the brain. Of the varied proposed theories of Alzheimer disease 
etiology,cholinergic hypothesis is the important one.The cholinergic hypothesis suggests that 
the progressive loss of cholinergic neurons in the hippocampus and cortical regions of the 
brain is attributed to a significant reduction in levels of essential neurotransmitter, 
acetylcholine and its associated enzyme, acetylcholinesterase. The catalytic activity of AChE 
is essential for modulating the levels of Ach. In this context, we focus on the design, 
synthesis and evaluation of homoisoflavanoid derivatives as dual acetylcholine and 
monoamine-oxidase inhibitors. 
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Abstract: Leishmaniasis: a vector-borne disease has a worldwide existence. It presents 
mainly in four forms: visceral leishmaniasis, Cutaneous Leishmaniasis, Mucocutaneous 
Leishmaniasis and Post Kala-Azar Dermal leishmaniasis (PKDL).In India Visceral 
leishmaniasis is the most existence type of leishmaniasis. Visceral leishmaniasis is also 
known as Kala-Azar, Black Fever, Dumdum Fever, Bardwan Fever, Sarkari Bimari etc. 
Visceral Leishmaniasis is caused by protozoa species haemoflagellate leishmania Donovani 
and transmitted by the bite of sand flies of Phlebotomus genus. Visceral leishmaniasis affects 
various age groups. Approximate 10k morbidity with 1k mortality occurs annually due to 
visceral leishmaniasis in India. Fast urbanization, poverty, improper sanitation, lack of 
knowledge about prevention and individual risk factors like HIV, malnutrition and genetic 
susceptibility is the major source of visceral leishmaniasis existence in India. Approximate 
90% cases of Indian visceral leishmaniasis come from Bihar. Available treatment modalities 
have limitations like serious side effects, non-oral solubility, high cost and long 
hospitalization due to this a favorable treatment option for visceral leishmaniasis is still out of 
range of a common man. Amphotericin B is an strong antifungal agent but lack of solubility 
in the water block its oral delivery. A dendrimer is a new generation of artificial polymeric 
macromolecules constructed in a step-by-step fashion using repetitive chemistry. Dendrimer 
has a number of applications in several pharmaceutical fields such as enhancing the solubility 
of the poorly soluble drug, enhancing the delivery of DNA, and as a carrier for the 
development of novel drug delivery systems. The present research emphasizes the 
development of a conjugate of Dendrimer with the nonoral soluble drug(Amphotericin B) 
through host-guest Chemistry for the purpose of oral solubility enhancement and then use for 
the treatment of Indian visceral leishmaniasis. 
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Abstract: Rohitukine, a chromone alkaloid, was first reported from amoora rohituka and then 
from dysoxylum binectariferum, both from the family meliaceae. Rohitukine exhibits various 
pharmacological activities e.g. anti-inflammatory, immuno-modulatory properties, 
antiadipogenic activity, antidyslipidemic activity, contraceptive, hormonal and leishmanicidal 
activity besides acting as an anticancer compound. rohitukine is an important precursor for 
one recently approved orphan drug i.e. Flavopiridol and a clinical candidate Riviciclib, both 
of which are bioavailable only via intravenous route. The IIIM-290 showed strong inhibition 
of Cdk-9/T1 (IC50 1.9 nM) kinase and Molt-4 cells growth (IC50 < 1.0 μM) and was found to 
be highly selective for cancer cells over normal fibroblast cells. The new rohitukine analogue 
IIIM-290 can lead to intrinsic apoptosis of Molt-4 cells via caspase cascade. It achieved 71% 
oral bioavailability with in vivo efficacy in pancreatic, colon, and leukemia xenografts at 50 
mg/kg, po. IIIM-290 also increased the survival time of animals bearing murine leukemia 
cells. The preclinical data indicates the potential of IIIM-290 for advancement in clinical 
studies. 
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Abstract: Emergence of nanoparticulate drug delivery systems in diabetes has facilitated 
improved delivery of small molecule drugs which could dramatically improve the quality of 
life for diabetics. Conventional dosage forms of the anti-diabetic drugs (tablets and 
injections) exhibit variable/less bioavailability and short half-life, demanding frequent dosing 
and causing increased side-effects resulting in ineffectiveness of therapy and non-compliance 
with the patients. Considering the chronic nature of diabetes, nanotechnology-based 
approaches are more promising in terms of providing site-specific delivery of drugs with 
higher bioavailability and reduced dosage regimen. Nanomedicines act at the cellular and 
molecular levels to enhance the uptake of the drug into the cells or block the efflux 
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mechanisms thus retaining the drug inside the cell for a longer duration of time. Many studies 
have indicated the possibility of administering peptide drugs like glucagon like peptides 
orally by encapsulation into nanoparticles. Nanoparticles also allow further modifications 
including their encapsulation into microparticles, polyethylene glycol (PEG)- PEGylation- or 
functionalization with ligands for active targeting. The poster summarizes the latest 
advancements in the area of nanoformulations along with some novel strategies including 
siRNA and CRISPR as applied to the delivery of anti-diabetics. 
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Abstract: Various imperative studies support the notion that hyperinsulinemia (HI) itself 
serves as the common link between adipose tissue inflammation (ATI) and metabolic 
syndrome. However, the contribution of HI mediated ATI and its metabolic consequences are 
yet to be explored. Our findings showed that the reduction in the circulating insulin level 
improves insulin sensitivity and attenuates eWAT (epididymal white adipose tissue) 
inflammation in DIO (diet induced obesity) model and in genetic model of obesity (db/db 
mice). Treatment of db/db mice with 5, 10, 25, 50 and 150 mg/kg of streptozotocin (STZ) and 
C57BL6 mice with 400 mg/kg of STZ for 3 consecutive days results in reduction of 
circulating insulin level, confirmed by ELISA. Insulin tolerance test (ITT) and Intraperitoneal 
glucose tolerance test (IPGTT) were performed on the end of 8th week of study and blood 
glucose level was determined after 30, 60, 90 and 120 min using tail cut method. To affirm 
the impact of reduction of HI on eWAT specific immune cell population, we used 
fluorescence-activated cell sorting (FACS) analysis approach. Alterations of immune cell 
population were detected in the stromal vascular fractions (SVF) isolated from eWAT. 
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Results showed that reduction of the development of HI by the partial damage of β-cells, 
promotes adipose specific anti-inflammatory environment (increased eWAT M2-
macrophages, eosinophils, iNKT cells and Treg population) and prevents the development of 
inflammatory environment (reduced M1 macrophages, CD8 cells). Further, on haematoxylin 
and eosin staining in histology, showed marked decrement in adipocyte size and reduced 
cellularity in eWAT and their respective control. rtPCR results showed  increased expression 
of arginase-1 and decreased expression of IL1-β, TNF-α and MCP-1 in eWAT. Increased 
insulin stimulated Akt (nodal insulin signalling protein) phosphorylation in eWAT was found 
in immuno-blotting. Our studies thus established an exclusive role of insulin in in-vivo that 
acts in addition to the immune cells and participate as the risk factor in the inflammation 
derived insulin resistance. 
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Abstract: Glioblastoma multiforme (GBM) is a malignant brain tumor arising from 
astrocytes and oligodendrocytes that form mitotically active pleomorphic cells exhibiting 
tumor cell infiltration and necrosis with or without cellular pseudopalisading. At molecular 
level, GBM results from genetic alterations in p53 gene, EGFR, PDGFR, VEGFR, 
downstream signaling pathways: Ras/MAPK/ERK and Ras/PI3K/AKT and other pathways 
that regulate processes including cell proliferation, apoptosis, invasion, angiogenesis and cell 
cycle. The endogenous non-coding miRNAs accustomed to bind to complementary target 
mRNA sequences to cause cleavage and translational repression, were found to be one of the 
potential culprits associated with these pathways involved in GBM. Remarkable upregulation 
(overexpression) or downregulation (under-expression) of several miRNAs in GBM 
microenvironments were observed as compared to the normal cells that altered molecular 
pathways leading to oncogenesis. For instance, miR-21, miR-10b, miR-93, miR-17–92 
cluster, miR-30a, miR-130b etc. were significantly overexpressed in tumor sites in which 
miR-21 was antiapoptotic, targeted p53 signaling pathways and decreased level of caspases 
preventing apoptosis in tumor cells. On the contrary, several other miRNAs were 
underexpressed including miR-7, miR-34a, miR-95, miR-137, miR-153 and miR-128 etc. 
wherein miR-7 suppressed EGFR expression and inhibited Akt pathway, decreasing 
invasiveness of GBM cells and inhibited metastasis by reducing MMP2 expression, thus 
hindering GBM cells to cross extracellular matrix to invade tissues. Hence, miRNAs can be 
employed to play phenomenal roles for GBM remedial measures by either being provided as 
synthetic miRNA mimics with same sequences in case of their downregulation, or as 
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synthetic antisense miRNA antagonists to reduce the expression of their targeted upregulated 
counterparts in GBM microenvironments through silencing. Synthetic therapeutic miRNAs 
could be delivered to the target tissues using non-viral methods including inorganic 
nanoparticles, polymer based nanoparticles, liposomes, dendriplexes etc. with structural 
chemical modifications that could result in high binding affinity, high stability and low 
toxicity for enhanced efficiency and therapeutic action. Consequently, therapeutic miRNAs 
could overcome the in vivo delivery challenges brought about by blood–brain barrier, 
entrapment within endosomes or off-target effects and could very well emerge as a promising 
intervention holding great potential to cure GBM with advancements in medical science. 
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Abstract: Poor aqueous solubility of drugs has posed a serious problem in development of 
new pharmaceutical entity. 40% of the development pipeline drugs are poorly water soluble. 
Curcumin, a naturally obtained compound from Curcuma longa, possess wide range of 
therapeutic activities. Curcumin is practically insoluble in water (3.12µg/mL). It is classified 
as biopharmaceutics classification system (BCS) class-IV drug which shows dissolution rate 
limited oral absorption. In order to improve the dissolution rate of curcumin, we formulated 
its nanocrystals using soluplus as stabilizer and acetone as the solvent. Various ratios of drug 
and the stabilizer were tested for the preparation of optimised nanocrystals. The method used 
for the preparation was anti-solvent precipitation followed by ultrasonication. Probe 
sonication was performed with 25% amplitude, 45 sec pulse on and 10 sec pulse off for 2 
min. A total of three cycles of sonication was performed. Dissolution rate and size of 
nanocrystals were found to be increased and decreased respectively with the increase in 
amount of soluplus used in the formulation. The optimized nanocrystals showed 80% 
cumulative drug release in first thirty minutes. DSC and PXRD studies were performed to 
determine the nature of the drug present in the prepared nanocrystals.  
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Abstract: Glioblastomas are WHO grade IV astrocytoma which is one of deadliest form of 
brain tumor. Gliomas are heterogenous type of malignancies which arise from neoplastic glial 
cells. These are highly vascularised tumors complimented with elevated expression of various 
growth factors and eventually resulting in angiogenesis. The existence of tumor 
microenvironmental conditions like progression of hypoxic niche, angiogenic niche and 
perivascular niche provides the suitable microenvironment for the growth of GSCs which 
lead to formation of astrocytes; making the BBB denser and impeding the effective drug 
delivery process. In addition, it also limits the paracellular diffusion of hydrophilic molecules 
viz. complex tight junctions (TJ) and low degree of transcytosis. So, various other delivery 
pathways are also involved and can be deployed for an effective drug delivery process like 
phagocytosis, macropinocytosis, clathrin dependent and clathrin independent endocytosis, 
etc. Conventional therapy of gliomas usually involves surgical procedures, chemotherapy, 
and radiotherapy which have more chances of resistance and thereby, tumor relapses. In order 
to overcome these critical limitations and depending upon the type of treatment, 
nanotherapeutic drug delivery systems such as liposomes, magnetic liposomes, gold NPs, 
hybrid systems like SNA/gold NPs, electrospining NPs and advanced oncolytic viral therapy 
can be the most promising approach. Thus, opens up the new exiting avenues towards an 
effective glioblastoma treatment. 
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Abstract: C2 substituted indole compounds are present in innumerable bioactive compounds, 
including pharmaceutical drug candidates and herbal remedies. Herein we have demonstrated 
a facile strategy to diversify C2 position of indoles. Accordingly C2-substituted tryptamines 
(C2-aroyl/arylimino indoles and indole-diketopiperazine hybrids) were synthesized and 
screened for their inhibitory activity against tubulin polymerization, and also against 
proliferation of different cancer cell lines (A549 lung cancer, HeLa cervical cancer, MCF7 
breast cancer and HePG2 liver cancer cell lines). A library was conceptualized were the 
design was inspired from natural products having antimitotic property. The molecular 
docking results indicated that C2-substituted tryptamines compounds mimic the colchicin 
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binding site in tubulin. They were synthesized by a unique iodine catalyzed oxidative ring 
opening reaction of 1-aryltetrahydro- -carbolines and induced cytotoxicity on the cancer 
cells by disrupting the tubulin polymerization. They were found to be non-toxic for healthy 
cells. Immunofluorescence study for the most active molecules (between ~6 M 
concentration) against A549 and HeLa cells demonstrated complete disruption and shrinkage 
of the microtubule structures. 
 
PP-31 

Design of Novel Molecular Libraries as Inhibitiors of D-Glucosidase-Potent Hybrid 
Compounds Against Type II Diabetes 

Tania Luthra1*, Subhabrata Sen1,2 

1 Department of Chemistry, Shiv Nadar University, UP, India, 201314 
2 Department of Chemistry, SRM University-Amaravati, AP, India, 522020 

*Corresponding author: tl880@snu.edu.in 
 

Abstract: Diabetes mellitus is one of the most prevalent metabolic diseases in the world. 
Inhibition of the -glucosidase enzyme is one of the way involved in controlling postprandial 
hyperglycaemia by delaying the digestion of glucose. Pharmaceutical drug candidates such as 
Acarbose, Miglitol and Voglibose against type 2 diabetes, which are D-glucosidase inhibitors 
are known for last thirty years but there is no further significant progress in the development 
of newer anti-diabetic drugs with D-glucosidase as the target.1 One of the research area our 
group emphasizes on is designing novel molecule such as D-aryl ketones2, oxindoles3, 
pyridones as potential D-glucosidase inhibitors (using scaffold hopping and bioisosteric 
modification techniques). Diverse synthetic strategies provide the compounds and the 
resulting molecules exhibited decent inhibitory activity against D-glucosidase enzyme low 

molar IC50 values. In vivo studies of the active compounds display decent efficacy in mice. 
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Abstract: Hypertension is influencing more than 1 billion people worldwide. Globally, its 
prevalence is estimated to increase by 29.2% by 2025. In view of the increasing prevalence of 
hypertension, we aimed to evaluate the therapeutic efficacy of In-silico derived BUADR-01 
and BUADR-02in in-vivo hypertensive rat models and in vitro isolated rat aortic assay 
followed by biochemical and histopathological studies. In in-vivostudies,hypertension was 
induced in male wistar rats with angiotensin IIinfusion (model 2004, Alzet, USA) at a 
continuous rate via subcutaneously implanted osmotic minipump (120ng/kg/min; for 7 
days).After induction, losartan (10mg/kg) and selected compounds were administered at 
10mg/kg and 20 mg/kg i.p twice a day in different group of rats, respectively. During 
treatment schedule the blood pressure (systolic, diastolic and mean arterial pressure) were 
recorded every day. Similar treatment strategy was adopted in DOCA (deoxycorticosterone) 
induced model where DOCA (25mg/kg, i.p; for 1 month) and 0.9% NaCl in drinking water 
was used for induction of hypertension in rats. During treatment schedule blood pressure and 
food intake was recorded every day. After the achieving normal blood pressure level, rats 
from each group were sacrificed and heart, liver and aortic tissue were isolatedand examined 
for protein content, biochemical (TBARs, GSH and SOD) and histopathological studies.In-
vitrocontractility studies of selected compounds wascarried out on isolated on pre-constricted 
rat aortic rings under simulated conditions using Iworx tissue organ bath. Our results, 
demonstrated that both the compounds possess impressive antihypertensive activity. 
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Abstract: Alzheimer disease is a progressive degenerative disorder of central nervous 
system.Present study was aimed to examine anti-alzheimer potential of selected compounds 
BVSJ-03/04in preclinical models. Anti-alzheimer activity of BVSJ -03 (2.5mg/Kg and 
5mg/Kg) and BVSJ-04(5mg/Kg 10mg/Kg) was evaluated in radial arm maze assay, water 
morris maze assay and novel object recognition assay in albino rats. Oxidative stress 
inhibitory and histopathological study was also performed to examine protective role of test 
compounds in different region of rat brains. In radial arm maze assay, treatment of BVSJ-03 
(2.5mg/Kg and 5mg/Kg) and BVSJ-04 (5mg/Kg and 10mg/Kg) orally for seven days 
significantly reduced reference and working memory in radial arm maze assay and also 
caused significant (p<.0.05) lowering of transfer latency in diazepam induced amnesic rats in 
water morris maze assay. In novel object recognition assayoral treatment of BVSJ-
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03/04produced significantly increased recognition frequency in investigating the novel object 
compared to familiar one. Histopathological studyalso demonstrated protective roles of 
BVSJ-03/04 in different regions of rat brain namely hippocampus and striatum. 
Biochemically, treatment with test compounds resulted in marked elevation of superoxide 
dismutase, reduced glutathione and catalase with reduction of TBARs level. The present 
investigation highlights protective effects of test compounds in management of Alzheimer 
disease.  
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Abstract: Phosphate and Ammonium are the main nutrient sources in wastewater resulting in 
eutrophication of water. During the course of time, phosphate sources are reduced resulting in 
recovery of phosphate from waste stream. The viable technique to recover nutrients is by 
precipitation of nutrients as Magnesium Ammonium Phosphate (Struvite) which can be used 
as a slow release fertilizer. The present study focuses on the optimization of struvite 
precipitation under different molar ratios, pH and precipitation time. In this paper, struvite 
(MgNH4PO4.6H2O) precipitation kinetics were studied with different operating conditions 
(varying super saturation, pH, Mg:P ratio, degree of mixing and seeding conditions ) and 
relevant rate constants were determined by fitting a slightly modified first-order kinetic 
model to the experimental data obtained. The purity of precipitated struvite crystals was 
confirmed by X-ray diffraction (XRD), crystal size by scanning electron microscopy (SEM) 
and stability by thermo gravimetric analysis. 
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Abstract: PLGA nanoparticles appear to be a suitable carrier for ophthalmic drug delivery 
due to their capability to form nano dispersion with smaller particle size, good stability, 
biocompatibility and absence of any irritant effect on the cornea, iris and conjunctiva 
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Voriconazole loaded polymeric nanosuspension was prepared from polymer (PLGA) with 
aim of improving the availability of voriconazole at the intra ocular level and thereby 
reducing the frequency of dosing for fungal infection in the eye. The voriconazole loaded 
nanosuspension was prepared by using PLGA (75:25). The nanosuspension was 
characterized physically by using different techniques like particle size, zeta potential, PDI, 
entrapment efficiency analysis, FTIR, DSC, XRD and TEM analysis. The in-vitro and ex-vivo 
studies of nanosuspension were carried out using a modified USP I dissolution apparatus and 
all glass Franz diffusion cell, respectively. The voriconazole loaded PLGA nanosuspension 
showed particle size, ranging between 116-515nm with negative zeta potential for all batches. 
The % entrapment efficiency of the voriconazole loaded nanosuspension was found to be 
68.2- 89.0 %. In vitro drug release showed maximum sustained release of voriconazole from 
nanosuspension than marketed formulation. The result concluded that mucoadhesive 
formulation of voriconazole in PLGA nanosuspension could be utilized as a potential 
delivery system for treating ocular fungal infection. 
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Abstract: Osteoporosis, being a multifactorial systemic skeletal disease, is characterized by a 
decrease in bone mass and micro architectural deterioration. Bone continuously undergoes 
remodeling; two types of cells are involved in this process: osteoblasts (bone formation) and 
osteoclasts (bone resorption). Regardless of the etiology, in all cases of osteoporosis, an 
imbalance exists between osteoblast and osteoclast activity. Recently opioid like peptides 
derived from milk proteins have been identified to act on μ opioid receptors and induce 
endocrine, metabolic and histopathological changes. Beta casomorphin 7 (BCM7), one such 
peptide, obtained as result of enzymatic degradation of milk protein beta-casein. BCM7 
directly impairs osteoblast activity and reduces Bone Mineral Density (BMD) and synthesis 
of osteocalcin. Purified BCM7 peptide was given by intraperitoneal (IP) and oral route (PO) 
(1mg/kg). Ovariectomized rats were used as positive control and all rats were divided in 3 
different groups, feeding/ dosing was done for four months along with normal pellet diet 
(NPD).  After careful dissection and cleaning of all adherent soft tissues femurs and tibias 
(knees) were separated. The decalcified knee joints, were cleaved along the medial collateral 
ligament (lower femoral and upper tibial condyles) and below the head, into two sections and 
embeded in paraffin. Each section was stained in Toluidine blue and pathological changes in 
the knee joints, were observed under microscope. There was an increase of osteoclast cells 
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and decrease of osteoblast cells observed in OVX and BCM7 treated rats as compared with 
control group rats. Change in bone remodeling clearly indicated the adverse effect of BCM7, 
on bone formation and strength.  
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Chitosan-Chondroitin Sulfate Polyelectrolyte Complex Based Engineered Scaffold for 

Effective Management of Chronic Wounds 
Swati Sharma, Aniruddha Roy* 

Department of Pharmacy, Birla Institute of Technology & Science, Pilani, Vidya Vihar, Pilani, 
Rajasthan 333031, India 

*Corresponding author: aniruddha.roy@pilani.bits-pilani.ac.in 
 

Abstract: Acute and chronic wound infections remains an unresolved clinical problem 
amongst various demographic groups. Marketed wound care products include gauze, 
hydrogel, films, foams, spray, tissue engineered film etc. The available marketed products 
focuses mainly on inhibition of bacterial growth at the wound site neglecting the tissue repair. 
Chitosan is a natural polymer with prominent hemostatic potential and distinguishing 
antimicrobial activity. Chondroitin sulfate is a glycosaminoglycan having various biologic 
functions, including collagen fibril assembly, intracellular signaling, cell recognition, 
connection of ECM constituents to cell surface glycoproteins Hence we constructed a 
polyelectrolyte complex based scaffold of two natural polymers namely chitosan and 
chondroitin sulfate which showed a prominent antimicrobial effect with enhanced cell 
proliferation. The polyelectrolyte complex was prepared by mixing both the polymeric 
solutions in equal proportions. An opaque PEC was prepared spontaneously by mixing both 
polymeric solutions. The fabrication of PEC was validated using Quality-By-Design 
approach. The prepared PEC showed a higher swelling and porosity properties which may 
help in absorption of the wound exudates at the wound site. The prepared PEC was found to 
be non-hemolytic with good blood compatibility showing low blood clotting index in 
compare to the scaffold prepared with only chitosan determining that the complex has better 
hemostatic activity in compare to chitosan used alone as a dressing material. In-vitro 
antimicrobial activity was performed using microbroth dilution method on bacterial strains, 
Bacillus subtilus and Escherichia coli. The antibacterial activity was evaluated on the basis of 
bacterial cell viability. The proposed polymeric scaffold showed a good antibacterial activity 
at 2mg/ml in compare to the scaffold prepared by chitosan alone. Cytocompatibility study in 
L929 human dermal fibroblast cells demonstrated that the prepared PEC showed no 
cytotoxicity. The cell proliferation studies showed almost four fold increase in cell density 
when treated with chitosan- chondroitin sulfate polyelectrolyte complex. In summary, we 
demonstrated that prepared chitosan-chondroitin sulfate showed good antibacterial effect, 
better blood compatibility and promoted wound healing potentially by regulating fibroblast 
migration, making it an ideal dermal substitute for wound regeneration. 
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Abstract: Type 2 diabetes is associated with a 2-4 fold excess risk of coronary heart disease 
through dyslipidemia. The present study was aimed to examine anti-diabetic and 
hypolipidemic activity of selected compounds BUADR-01/02 in robust preclinical models. 
Hypolipidemic activity of BUADR-01/02(10mg/Kg 20mg/Kg) was evaluated in triton WR-
1339 induced hyperlipidemia and LPS induced hyperlipidemia model in albino rats. 
Antidiabetic activity of test compounds was screened in High fat diet-Streptozotocin 
induced diabetes model in rats. Oral treatment of BUADR-01/02 (10mg/Kg 20mg/Kg) for 
three days caused significant (p<.0.05) reduction in lipid profile (serum TC, TG, LDL-
cholesterol) and atherogenic indices in triton induced hyperlipidemic rats when compared to 
control. In antidiabetic study, BUADR-01/02 (10mg/Kg and 20mg/Kg, 100mg/kg; orally; for 
ten days) administration reduced blood glucose level in high fat diet-streptozotocin induced 
hyperglycemic rats when compared to control. Histopathology study on different organs 
(liver, kidney, heart and pancreas) of diabetic and hyperlipidemic rats also demonstrated 
protective roles of BUADR-01/02 in rats. Biochemically, treatment with test compounds 
resulted in reduction of liver malondialdehyde with marked elevation of superoxide 
dismutase, catalase and glutathione peroxidase. The present investigation highlighted 
protective role of test compounds in diabetes and hyperlipidemia which in turn may prevent 
long term cardiovascular modifications associated with oxidative stress and other metabolic 
syndromes. The proposed results has declared that both the compounds have dual, anti-
diabetic and hyolipidemic activity and can be forwarded for further PK-PD studies as well as 
for clinical use. 
 
PP-39 

Design and Study of Novel Istatin Analogues As Tential Anti-HIV Agents 
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Abstract: AIDS (acquired immunodeficiency syndrome) is a syndrome caused by a virus 
called HIV (human immunodeficiency virus). The disease alters the immune system, making 
people much more susceptible to other allied opportunistic infections and diseases. This 
susceptibility worsens if the syndrome progresses. HIV is a virus that attacks immune cells 
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called CD-4 cells, which are a subset of T cells. Isatin (2,3-dioxindole or 1H-indole-2,3-
dione ) is an important class of heterocyclic indole compounds. Isatin derivatives are 
synthetically important substrates, which can be used for the synthesis of a large variety of 
heterocyclic compounds, and as raw material for drug synthesis. In the current study, we 
have designed various Isatin analogs as non-nucleosidal reverse transcriptase inhibitors and 
were subjected to molecular docking studies using 1RT2 as target protein. Among the titled 
analogues, around ten NME's exhibited significant docking score (-14.27, -14.01, -13.59, -
13.59, -13.45, -13.21, -12.74, -12.44, -12.40 -12.57 and the predicted inhibitory 
concentration (ki) is 34.71pM, 54.15pM, 109.05pM, 108.66pM, 138.64pM, 583.36pM, 
38.68pM, 762.76pM, 817.81pM, 606.38pM, respectively) in comparison to the co-
crystallized ligand TNK651 (-15.97 and the predicted inhibitory concentration (ki) 1.96 pM, 
respectively). In this study the lowest binding energy of the molecule NIDM 20 showed 
better docking score with the predicted inhibitory concentration as well as exhibited 
significant binding mode in the active site of NNRTI. 
 
PP-40 

Protective Potential of Coriandrum Sativum Seed Extract on E. COLI Induced 
Peritonitis and Bacteraemia In Mice 

Pooja Chak, Jaya Dwivedi* 
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*Corresponding author: jayadwivedi@yahoo.co.in        
 
Abstract: Inflammation of peritoneal cavity is characterized as peritonitis. Escherichia coli 
has been considered as principal victim involved in various associated etiologies of peritoneal 
infections. Tremendous rise in incidence of microbial resistances to available antimicrobial 
agents has created alarming situation worldwide. Since ancient times medicinal plants have 
been acknowledged for impressive therapeutic benefits in variety of diseases. In present study 
protective capacity of different extracts of C.sativum seed was explored in E. coli induced 
peritonitis and bacteremia albino rat model. Different extracts of c. sativum seed (petroleum 
ether, ethyl acetate, chloroform and methanol (70%)) showed variable extent of protection in 
rats. Amongst all, methanolic extract (400 mg / kg / day; orally/OD for 5 day) demonstrated 
maximum protection in E. coli devoid of any mortality. To conclude, C. sativum seeds 
possess substantial potential to be categorized antibacterial agent.  
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Abstract: Tolvaptan is a competitive vasopressin receptor II antagonist used for treatment 
hyponatremia. The objective of the study was to develop a simple, reliable, sensitive and 
enantioselective analytical method for tolvaptan using cellulose chiral column. The validation 
of the developed method was carried out as per International Conference on Harmonization 
(ICH) guidelines and suitable statistical tests were performed on validation data. The absolute 
conformations of the eluted enantiomers were further identified by molecular modeling 
studies. Tolvaptan reference standard was purchased from Vivan Life Sciences Pvt. Ltd., 
Mumbai, India. HPLC grade acetonitrile and analytical grade sodium acetate were purchased 
from Merck Limited, Mumbai, India. The chromatographic system used for the development 
of this method consisted of LC-10AT binary pumps, an SPD-M20A photodiode array 
detector, SIL-HT A auto sampler, connected to a communication and Bus module CBM 10A 
(Shimadzu, Kyoto, Japan). Chromatographic analysis was performed on Chiralcel® OD-H 
chiral column using mobile phase at a flow rate of 1.0 mL/min in isocratic mode. In silico 
molecular modeling studies were carried out to estimate the chiral configurations and 
interactions of tolvaptan enantiomers on cellulose tris(3,5-dimethylphenylcarbamate) chiral 
selector by using molecular virtual docker software. Optimized mobile phase composition 
was acetonitrile and sodium acetate (10 mM) pH:4 (98:02, v/v), at flow rate of 1 mL/min 
gave two sharp, well-resolved peaks with minimum tailing factor for analytes. The eluent was 
monitored at 268 nm. The retention times for R-tolvaptan and S-tolvaptan were 7.5 min and 
8.9 min, respectively. The validated method depicted selectivity, linearity and was precise 
and accurate. The interactions were estimated by based on the binding energy values and the 
interactive distances between tolvaptan enantiomers with chiral selector. It can be concluded 
that the developed method was found to be simple, sensitive and enantioselective for analysis 
of tolvaptan. The actual separation of both enantiomers of tolvaptan were determined by 
molecular modeling studies.  
 
PP-42 
Lipid-Based Nanocarriers of Anti-Psoriatic Drugs for Enhancing Permeation Through 
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Abstract: Psoriasis is the chronic autoimmune inflammatory skin disorder which is 
symptomized by thick, erythematous scaly plaques. Around 2-3% of the world population is 
affected by psoriasis, among them, 0.5-11.4% of adults and 0.1-1.4% are suffering from this 
disorder. Topical delivery is an attractive approach in the management of psoriasis; however 
impairment of skin leads to limited permeation of the drugs when applied topically on to the 
skin. The main of present work is to improve the permeation of anti-psoriatic drugs utilizing 
lipid nanocarriers through the psoriatic skin. It is expected to enhance the therapeutic efficacy 
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with prolonged drug release which minimizes the repeated application of drugs. Pre-
formulation studies were done for selection of lipid and surfactant. Lipid in which drug is 
more soluble, and has high partitioning in between lipid and water were selected for 
formulation development. Lipid-based nanocarriers were developed by hot emulsification 
followed by size reduction. The particle size, PDI and entrapment efficiency of the optimized 
formulation were found to be 132(±10) nm, <0.3 and 76%±3% respectively. Zeta potential of 
the formulation was found to be -25±3 mV. The effect of lipid content on nanocarriers was 
evaluated. The results demonstrated the increased entrapment efficiency and size of 
nanocarriers with an increase in lipid concentration. The lipidic nanocarriers will be further 
evaluated for other physicochemical characterization, in-vitro release and ex-vivo 
permeation.  
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Evaluation of combinatorial neuroprotective efficacy of PPARγ agonist and HDAC 
inhibitor on SH-SY5H cell line 
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Birla Institute of Technology & Science, Institute of Eminence, Pilani, Rajasthan 

*Corresponding author: rajeev.taliyan@pilani.bits-pilani.ac.in 
 
Abstract: Recent studies have explored the role of insulin resistance in cognitive deficit 
condition and Alzheimer type of dementia disease. The transcription factor peroxisome 
proliferator activated receptor gamma (PPARγ) agonists have been reported as 
neuroprotective. Moreover, we have recently explored the epigenetic mechanism in 
neurodegenerative disorders. Therefore, this study has been designed to evaluate the 
neuroprotective potential of PPARγ agonist rosiglitazone and HDAC inhibitor vorinostat 
combination on SH-SY5H cell line. SH-SY5H cell line has been cultured in DMEM/F12 
media with 10% FBS. The optimal dose combination was selected by assessing cell viability 
by MTT assay. The mRNA was isolated from treated cell lines by phenol-chloroform 
method. Neuroprotective role of rosiglitazone and vorinostat was evaluated by assessing the 
expression level of genes implicated in cognitive function such as CREB, BDNF, GDNF and 
NGF with respect to internal control gene by RT-PCR method. Combination of rosiglitazone 
and vorinostat was found to upregulated the mRNA expression level of CREB, BDNF, 
GDNF and NGF on SHSY-5H cell in a dose dependent manner when compared with 
rosiglitazone alone/ vorinostat and internal control. Based on our results it is suggested that 
combination of PPARγ agonist rosiglitazone and HDAC inhibitor vorinostat can exert 
neuroprotective effects and could be used as potential therapeutic agents in treatment of 
Alzheimer’s type of dementia. 
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Abstract: Natural products have played an important role in drug discovery and 
development. They are able to combat free radicals mediated diseases. The most important of 
these biological-active components of a natural product or plant are alkaloids, phenols, 
tannins, flavonoids,  glycoside, saponins and terpenoids. Flavonoids and Phenols are known 
for a wide range of biological activities such as antioxidant, anti-inflammatory and 
antimicrobial properties . The current study is to evaluate the in vitro antioxidant potential of 
Aegle marmelos, Butea monosperma and Ficus religiosa against free radical damage using 
various standard methods such as hydrogen peroxide scavenging assay, DPPH(1,1-diphenyl-
2-picrylhydrazyl) and Reducing power assay. The results of the current study show that Ficus 
religiosa extract had higher DPPH radical scavenging activity(IC 50: 36.48 µg/ml) followed 
with Aegle marmelos (IC 50: 40.42 µg/ml) and Butea monosperma (IC 50:50.55 µg/ml) 
respectively. Similarly, Highest antioxidant activity found in ficus religiosa in the case of 
peroxide Radical Scavenging Assay. The total phenolic content of the extract is higher in 
Ficus religiosa (213.0 ± 0.721 mg / gm GAE), then Aegle marmelos and Butea monosperma 
(19.1.6 ± 1.058 and 174.7 ± 1.007). The results support local claims of their therapeutic uses 
in folklore drugs . In conclusion, all three plant extracts i.e Butea monosperma , Agele 
marmelos and Ficus religiosa can work as free radical scavengers, which can be considered 
powerful antioxidants. Their activity can be attributed to high phenolic and flavonoid content. 
 
PP-45 
The possible role of flavonoids in the prevention of oxidative stress for Type II diabetes  
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Corresponding author: nsreddy.tc@gmail.com 
 

Abstract: This is a prospective observational study conducted on diabetic patient over-period  
 of one year in outpatient department of a tertiary care teaching Hospital. Red blood cells 
(RBC) were separated from the 20 ml of blood samples which has been collected from the 90 
subjects. The collected RBC were divided into four equal parts for which 
Superoxide Dismutase, Catalase and Glutathione peroxidase activity was estimated with and 
without the flavonoids (Quercetin, Kaempferol and Chrysin). The absorbance was recorded 
in spectrophotometer. The results symbolize a significantly higher Superoxide Dismutase,  
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Catalase, and Glutathione 
Peroxidase activities for Quercetin 
than Kaempferol and Chrysin. 
Quercetin is more effective on 
Superoxide Dismutase followed by 
Kaempferol and Chrysin.  But there 
were no statistically significant 
differences between Catalase and 
Glutathione Peroxidase values 

obtained in the three diabetic samples. The present investigation revealed that all the 
flavonoids (Quercetin, Chrysin and Kaempferol) have potent antioxidant activity. The results 
affirmed that Quercetin, Kaempferol and Chrysin amplified the anti oxidant activity in vitro. 
It may be the possible mechanism to marsh the diabetes coupled with complications. 

Antioxidant Without 
flavonoids 

(Mean ±Sd) 

With 
flavonoids 

(Mean ±Sd) 

T-Value 
/ 

P-Value 
 

Catalase 
(U/g Hb) 

 
 

209.6±18.79 

226.43 ± 18.58 
(Quercetin) 

6.04/ 
0.0001 

224.02 ± 18.53 
(Kaempferol) 

5.18/ 
<0.0001 

221.62 ± 18.55 
(Chrysin) 

4.31/ 
<0.0001 
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Abstract: Many microorganisms have developed natural resistance to heavy metals and 
metalloids such as arsenic, one such is bacteria E.coli K12, which is known for the presence 
of natural arsenic resistance genes in its genomic DNA. In the present work this bacteria has 
been used to isolate and analyze the presence of arsenic induced/binding proteins in it. The 
growth profile of E.coli K12 was checked in the presence and absence of aresnite ion in LB 
media and it was found that, in the presence of arsenite ion there is delay in the log phase of 
bacteria. Also, the minimal inhibitory concentration (MIC) of arsenite ion was found to be 
250 ppm for E. coli K12. Further the induction study was performed by using the results 
obtained from the growth curve and MIC determination study. In this study E.coli K12 was 
induced by MIC25, MIC50and MIC75 concentration of arsenite at various time intervals (0, 5, 
30 and 60 min). After extracting total cell protein, the protein profile of bacteria was analyzed 
by SDS-PAGE. At MIC50 of arsenite some proteins were found to be induced whereas, others 
were upregulated or downregulated at 60 min of induction. One protein (molecular weight 
between 15-17 kDa) was found to be upregulated at MIC75 of arsenite and at 30 and 60 min 
of induction. The result indicates the presence of arsenite resistance machinery in E.coli K12 
and, also gives the good indication of the presence of proteins that can be used in heavy metal 
biosensing. 
 
PP-47 
Invitro and Invivo model systems for evaluating the pathogenic potential of PGPR strain 

Enterobacter Cloacae SBP-8. 
Shahid Khan, Sandhya Amol Marathe, Prabhat Nath Jha* 

Department of Biological Sciences, 
Birla Institute of Technology and Science, Pilani-333 031, Rajasthan, India 

*Corresponding author: prabhatn.jha@gmail.com 
 
Abstract: E. cloacae has been associated with nosocomial infections and involve in wide 
range of opportunistic infections like urinary tract infections (UTI), respiratory tracts and 
cutaneous infections. In addition to human hosts, E. cloacae is harbored by other hosts such 
as insects and plants where it exhibits commensal, mutualistic or pathogenic relationship. The 
ability of certain strains of E. cloacae to turn pathogenic makes it one of the most serious 
concerns. Therefore, in the present work we tested the pathogenic potential of E. cloacae 
SBP-8, isolated from rhizospheric soil Sorghum bicolor which ameliorates salt stress and 
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promote plant growth under abiotic stress (salt stress) condition, before this isolate could be 
used as a biofertilizer. Intra-peritoneal and intra-gastric infection of Swiss-albino mice 
demonstrated that E. cloacae SBP-8 could establish system infection and colonized different 
organs of mononuclear phagocyte system like liver, spleen and kidney. It was able to 
colonize lungs and induce inflammatory response in the infected mice. In general pathogens 
use macrophages to disseminate to multiple organs. As macrophages are present at 
GALT/intestinal and peritoneal site, they could phagocytose and systemically disseminate E. 
cloacae SBP-8, we assessed intracellular survival of E. cloacae SBP-8 in macrophages. E. 
cloacae SBP-8 was able to sustain within the macrophages for upto 16 hrs indicating that E. 
cloacae SBP-8 could probably disseminate to systemic organs using macrophages. E. cloacae 
SBP-8 was also able to invade intestinal epithelial cells, HT-29 and proliferate within them 
indicating that it could breach the intestinal barrier and reach the GALT tissue where it could 
gain access to macrophages to disseminate to different organs. 
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Isolation, Identification and Molecular Characterization of Pathogenic Bacteria from 
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Abstract: A tremendous rise in water-borne cases in rural region of Tonk district, Rajasthan 
has become a major threat to clinicians and researchers. The purpose of this study was to 
isolate and characterizeprincipal pathogenic bacteria prevalent in drinking water sources in 
neighboring regions of Banasthali, Rajasthan. Different potable water samples were collected 
from selected area and processed for isolation of bacterial pathogens using conventional serial 
dilution and streaking method. Isolates were identified by various biochemical tests and 
confirmed by molecular characterization through 16S rRNA gene sequencing. Isolates were 
later tested and confirmed for their pathogenicity using target ampC primer.  Results of the 
study revealed presence of coliform bacteria i.e. Enterobactercloacae as most prevailing 
bacterial pathogensin each water samples and indicated their potential in terms of 
pathogenicity. To conclude, isolated Enterobactercloacae can be considered as principal 
victim in precipitation of various water-borne diseases. 
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Regulation of biofilm in Salmonella enterica subsp. enterica serovar Typhimurium by 
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Abstract: Apart from its promising role in providing bacterial immunity, CRISPR-Cas 
system (C-C) has proven to have role in providing an advantage to pathogenic strains by 
targeting its endogenous genes thus modulating of its pathogenesis and physiology. 
Salmonella harbour type 1-E C-C system with two CRISPR loci- CRISPR-1 and CRISPR-2. 
Surprisingly, most of its proto-spacers are traced on chromosome instead of its general target- 
phages and plasmids, suggesting the role of C-C system in its endogenous gene regulation. In 
this study, we have analyzed the role of C-C system of Salmonella enterica subspecies 
enterica serovar Typhimurium 14028s in regulating biofilm formation. Our observations 
reflect that the C-C knockouts are defective in biofilm formation. This defect was attributed 
to the reduction of ECM (Extra Cellular Matrix) components like cellulose and curli. 
Bacterial motility governs biofilm formation any potential flagellar defect was tested by plate 
based motility assay which was further confirmed by downregulation of flagellar genes, fliC 
(flagellar filament) and flgK (flagellar hook protein). These observations suggest the 
regulation of cellulose, curli and flagella by C-C system in Salmonella enterica subspecies 
enterica serovar Typhimurium. 
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Abstract: Copy number variants (CNVs) of 15q11.2 yielded conflicting reports on their 
association with schizophrenia (SZ), indicating the need for replication studies. Since there 
are no 15q11.2 CNV studies on patients from India, we tested for the presence of 15q11.2 
CNVs among 307 SZ patients and 359 age- and sex-matched controls in South India. Using 
an improved multiplex ligation probe amplification (i-MLPA) technique, six deletions were 
found in patients and three in controls (P = 0.31) whereas one duplication was found in 
patients and three in controls (P =0.63). Analysis of families of two patients and two controls 
with deletions indicated that the mutations were de novo. In conclusion, this case-control 
study suggests lack of association of BP1-BP2 CNVs with schizophrenia. Future studies 
comparing controls and patients wherein both the categories possess BP1-BP2 deletions 
might help in identifying whether there are any other genetic factors that further increase the 
predisposition to SZ. 
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Abstract: Plant growth promoting rhizobacteria (PGPR) are a group of beneficial soil 
bacteria that assist plants in growth and development, as well as stress mitigation through 
diverse mechanisms. Also, a group of aliphatic amines called polyamines are among the 
many endogenous molecules that have been reported to impart abiotic stress tolerance to 
plants. In order to comprehensively understand molecular mechanisms underlying plant- 
PGPR interaction, we studied the impact of a free living, drought-mitigating rhizobacterial 
strain, Pseudomonas putida GAP-P45 in modulating the expression of key genes (ADC, 
SPDS, SPMS, SAMDC etc.) involved in polyamine biosynthesis and the accumulation of the 
three major polyamines, putrescine, spermidine and spermine in water-stressed Arabidopsis 
thaliana. We observed that inoculation of A. thaliana with P. putida GAP-P45 with or 
without water-stress, resulted in significant fluctuations in the expression of most polyamine 
biosynthetic genes and enhanced accumulation of free cellular putrescine and spermidine at 
different days of analysis post treatments. We also investigated the impact of this particular 
strain on the redox status of A. thaliana under water stressed conditions. Interestingly, while 
all the redox molecules (ROS such as superoxide radicals, H2O2 and enzymatic antioxidants 
like superoxide dismutase, peroxidase, catalase, glutathione reductase and ascorbate 
peroxidase) recorded highest levels under water stress, inoculation with P. putida GAP-P45 
decreased ROS accumulation and significantly lowered the activities of all antioxidant 
enzymes in A. thaliana seedlings across most time points of analysis under water deficit 
conditions. All the observations made in this study positively correlated with P. putida GAP-
P45 mediated improved water stress tolerance in A. thalianaas evidenced by better morpho-
physiological characteristics such as plant growth, plant water content, chlorophyll content 
etc. 
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Abstract: Slow or incomplete digestion of fibrous substrates often limits the overall digestive 
process in the rumen and can significantly influence animal performance in livestock 
production systems. Diets that are rich in fibre are of low nutritive value. In addition, high 
fibre diets have been associated with low nutrient utilization. Cattles naturally produces 
enzymes to aid the digestion of feed nutrition. However they do not have enzyme to 
breakdown the fibre completely and need exogenous enzyme in feed to aid digestion. Fibre 
digestion is a complex process that is not only affected by the forage, but also by the retention 
of forage particles in different segments of the gastrointestinal tract, amount and activity of 
enzymes secreted by fibrolytic organisms in the rumen. Forage fibre consists of complex 
carbohydrates that include cellulose, hemicellulose, pectins and lignin. Specific enzyme 
preparation can be used to drive specific metabolic and digestive processes to increase 
nutrient availability and intake. The use of supplemental enzyme activity in the rumen may 
be important since small changes in digestibility can influence the efficiency of ruminal 
fermentations. Fungi are cultivated in a suitable medium under controlled conditions for the 
production of enzymes. Enzymes produced by the organism is separated and purified. After 
that it is incorporated into the animal feed. Supplementing cattle feed with enzymes 
containing amylolytic, proteolytic, and cellulolytic improves the average daily gain and feed 
conversion ratio. Enzymes that degrade components of feed (cellulose, hemicellulose and 
lignin) have generated interest as these enzymes are considered to increase digestibility of 
feeds. Also this reduces the environmental pollution by reducing nutrient excretion 
particularly phosphorous, nitrogen, copper and zinc as these are harmful to soil and crops. 
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Abstract: The study illustrates the genetic diversity and relationships within and between 
Murrah and Surti buffaloes through Microsatellite markers using a total of 10 microsatellite 
markers selected from the list suggested by FAO (ISAG). The mean optical absorbance ratio 
(260/280nm) was 1.664 indicating good quality of genomic DNA and the mean quantity of 
DNA was 1.281µg/µl. All the 10 microsatellites were successfully amplified by polymerase 
chain reaction and observed number of alleles ranged from 6 (CSSM022) to 12 (CSSM033, 
CSSM047 and CSRM060) with a total of 101 alleles across the 10 loci. The overall mean 
observed heterozygosity and expected heterozygosity values were 0.617 and 0.772 and 
ranged from 0.367 to 0.767 and 0.734 to 0.840 respectively. All the 10 primers used in the 
present study were found to be polymorphic and highly informative with the mean PIC value 
0.69 ranged from 0.461 (ILSTS005) to 0.8151 (CSRM060) in Murrah, 0.722 found ranged 
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between 0.552 (ETH003) to 0.8302 (CSSM043) in Surti buffalo. The estimate of 
heterozygote deficiency varied from 0.039 (CSSM043) to 0.509 (ETH003) with a mean 
positive value of 0.203±0.057, suggesting a deficit of heterozygotes in studied breeds. The 
Mode shift analysis revealed a normal “L” shaped curve indicating both two breeds are non-
bottlenecked. The sufficiently high mean values of observed number of alleles, observed 
heterozygosity and PIC for various microsatellites in the present study supported their 
suitability for genetic diversity studies. 
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Abstract: In response to global warming and to reduce fossil fuel dependence, many 
countries are investing on renewable energy resources such as plant biomasses for bioenergy 
production. The sustainable use of energy crops is a possible solution to reduce the 
contribution of human activities to climate change. Biomass derived from Grass species offer 
potential use for biofuel production including biomass pellets, biogas, lignocellulose and as a 
renewable source of natural fibers for paper and textile industries. The criteria for selecting 
the crops should include low fertility requirements, salinity tolerant and low energy costs for 
planting and harvesting. In addition, it should not compete using fresh water resources at all 
for bioenergy production. The present work aims at growing and optimizing salinity tolerant 
high yield grass species for biomass production under arid and marginal environments. Field 
trials of selected varieties of Napier grass were grown in the arid environments under 
different salinity conditions. Growth characteristics, energy content, proximate analysis of the 
biomass were studied. The grass species have potential to grow in arid and saline soil 
environments and have industrial applications. 
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Abstract: In Rajasthan state of India, cotton is being grown as main crop during monsoon 
season. Since the quality cotton crop remains in the field for nearly six months or more, it is 
affected by various diseases caused by organisms such as fungi, bacteria, nematodes and 
viruses that grow on and within the plant tissues and cause seedling and foliar diseases. 
Several species of fungi can cause seedling diseases, i.e. Rhizoctoniasolani, 
Rhizoctoniabataticola (Macrophominaphaseolina) and Fusarium spp. Cluster bean is the 
another important crop of Rajasthan state and being grown in major area. Root rot, wilt, 
Anthracnose & Alternaria leaf spot are the major problems of cluster bean. In order to control 
the plant diseases, biological control is gaining greater attention due to low cost and 
ecofriendly application. Use of biological system in controlling plant disease has become 
better alternate due to added benefit of enhanced plant growth besides disease control. Under 
the present work, indigenous strains of Pseudomonas fluorescens and Trichoderma viride 
were isolated from the soil samples collected from farming areas of Jhunujhunu and Churu 
districts and further multiplied on potato dextrose broth and nutrient broth medium 
respectively. Both the strains were formulated in Talc powder @ 10 % V/W and having total 
CFUs count of 1010 and 1012 respectively. Talc based formulations of both biocontrol agents 
used as seed treatment (10 g / kg seed) and soil treatment (25 kg /ha) for the control of soil 
borne diseases of cluster bean and cotton in the villages Dingli (Churu) and Naurangpura 
(Churu) respectively. Data recorded on field mortality of cluster bean  plants from treated and 
untreated plots indicated that seed treatment was found significantly effective and lowered 
the mortality per cent by 25.5% and 15.3% by T. viride and P.  fluorescens respectively when 
compared to control. Disease incidence in cotton crop was brought down by 10.50 % and 
8.95% by T. viride and P.  fluorescens respectively. Apart of disease controlling potential, 
both biocontrol agents were also found effective in promoting plant growth. Fields treated 
with bio control agents had better crop stand and crop growth compared to untreated fields.  
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Abstract: Potassium (K+) is one of the major macronutrients required by the plants for 
growth and development. Adaptation of plants to low- K+ response is integrated with 
activation of calcium (Ca2+) signaling pathway.Ca2+ sensors calcineurin B-like proteins 
(CBLs) and their interacting partners calcineurin B-like interacting protein kinases (CIPKs) 
have been known to regulate low-K+ response. The CIPK9 has already been implicated to be 
a critical component in low-K+ response in Arabidopsis thaliana. However, targets of CIPK9 
till date have not been identified and characterized. The rationale of this study is to identify 
and characterize targets of CIPK9. In this context, a few K+ channels, transporters and 
antiporterswere found tointeract and co-express with CIPK9 in K+-deficient conditions. In a 
quest for identifying the targets of CIPK9, we could find few K+ channels, transporters and 
antiporters,which interactin yeast mating-based split ubiquitin assay. Further, we used 
confocal laser scanning microscopy to strengthen evidence of protein-protein interaction and 
did co-localization study.We also used T-DNA insertedmutant seeds of cipk9andkup3for 
phenotypic assay on low-K+ media. In our phenotypic screen, we observed thatkup3 and 
cipk9 null mutant alleles (cipk9-1, cipk9-2) were sensitive to low-K+condition. 
Moreover,yeast mating based split ubiquitin assay revealed that KUP3 interacts with 
CIPK9.We confirmed this interaction further with co-localization analysis, which showed 
that KUP3 and CIPK9 co-localize at the vacuolar membrane (tonoplast). From these results, 
we concluded that KUP3 might be forming a module with CIPK9 at the tonoplast to regulate 
K+ homeostasis in Arabidopsis under low K+ conditions. 
 
PP-57 

Testing neuroprotective potentials of an Ayurvedic compound for repair of 
mitochondrial dysfunction in Drosophila melanogaster model of Parkinson’s Disease 

Arushi Rai, Isheta Sircar, Sonia Narwal, Meghana Tare* 
Department of Biological Science, BITS-Pilani, Pilani Campus, Rajasthan, India 

*Corresponding author: meghana.tare@pilani.bits-pilani.ac.in 
 

Abstract: Parkinson’s disease (PD) is a progressive, selective, age related and the second 
most common neuro degenerative disease which affects 1-2% of the population. It is 
characterized by loss of dopaminergic neurons in the substantia nigra pars compacta gives 
rise to four cardinal signs; rigidity, brady kinesia, postural instability and tremor. Currently, 
there is no cure for PD. At molecular level, PD is characterized by accumulation of Lewy 
Bodies (LBs) which are caused due to aggregation of incorrectly folded α-Synuclein, 
(SNCA). Another form of PD manifestation is characterized by absence of LBs and loss of 
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function of Parkin. Parkin mutations also impact on aging or longevity. However, it is 
believed that most of the PD cases are of sporadic origin where environmental or genetic 
factors contribute to the development of the disease. About 10% of the cases are familial and 
single gene mutations are causative to the disease. At cellular level, different forms of PD 
have been found to be effective in inducing mitochondrial dysfunction. Despite extensive 
research in the field, cause for onset and progression of PD of all kinds, remains unknown, 
which makes it difficult to treat. We are trying to utilize elegant model system of Drosophila 
melanogaster to understand genetic and molecular basis for onset and progression of PD, 
leading to mitochondrial dysfunction in order to find a therapeutic target for PD. Ayurvedic 
system the oldest among various traditional health care practice in the world, has claimed to 
facilitate ‘healthy aging’ and thus have the potential to mitigate the suffering from 
neurodegenerative disease. We are trying to test the neuroprotective function of Rasa-Sindoor 
(RS), an Ayurvedic compound, in various forms of PD. Our study will potentially lead us to 
gain insights to find molecular and cellular targets of an important Ayurvedic compound. 
 
PP-58 

Leaky gut syndrome: Reversal of High Fat Diet induced barrier disruption by 
Mangifera indica 

Pavan K. Mujawdiya, Suman Kapur* 
Department of Biological Science, BITS Pilani Hyderabad Campus 

*Corresponding author: skapur@hyderabad.bits-pilani.ac.in 
 

Abstract: Intestinal permeability is a property of the gut mucosa that allows selective 
absorption of the food components and other nutrients. It has been reported that obese 
individuals have higher intestinal permeability due to disruption of intestinal tight junctions. 
The present study explores the protective roles of plant extract (ethanolic extract of seed 
kernel of Mangiferaindica) on mouse gutin a high-fat diet induced obese mouse model. The 
study comprised of four groups of Swiss albino mice: (1) Normal diet (ND) (2) High fat diet 
(HFD) group (3) HFD+ Orlistat (100 µg/kg) (standard anti-obesity drug), and (4) HFD+ 
Mangiferaindica treated group (MESK, 75 µg/kg).  Several biochemical parameters (glucose, 
total cholesterol, triglycerides) and body weight were monitored during the course of this 
study. In vivo Intestinal permeability was determined using FITC-dextran method. It was 
observed that treatment with Mangiferaindica reduced the total body weight and epididymal 
(fat pad) adipose tissue weight. Moreover, it reverses hyperglycemia and dyslipidemia 
induced by high-fat diet treatment. The treatment with high fat diet increased the intestinal 
permeability as evident by higher concentration of FITC-dextran in the serum. The treatment 
with MESK significantly reduced the FITC-dextran fluorescence in the serum of the treated 
group indicating lower intestinal permeability. The permeability data indicates that MESK 
extract can reverse the barrier disrupting effects of high-fat diet, and possesses protective 
effects on the gut mucosa. Disruption of gut mucosa barrier has been linked to metabolic 
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endotoxemia, one of the triggering factors for development of obesity and insulin resistance. 
The results of the present study show that MESK extract can reverses intestinal barrier 
disruption and prevent metabolic endotoxemia and could serve as. A potential nutraceutical 
for treatment of obesity and/or metabolic syndrome as reflected by reversal of hyperglycemia 
and dyslipidemia along with maintenance of body weight 
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Abstract: Enterobacter ludwigii is a bacterium responsible for the biofilm formation in the 
teeth and causes teeth blackening. The bacteria secrets exopolysachharide (EPS), which is 
associated with the biofilm formation. EPS of E. ludwigii was isolated by using two different 
methods: (1) the ethanol precipitation method and (2) the formaldehyde-sodium hydroxide 
method. The surface morphology of EPS was studied by employing the scanning electron 
microscopy (SEM). The biochemical estimation of EPS was done by measuring carbohydrate 
(phenol-sulfuric acid method) and protein (Bradford method). The functional groups of EPS 
were checked using FTIR analysis. FTIR analysis reveals the presence of polysaccharide and 
protein responsible for emulsifying property of EPS. The emulsifying property of EPS was 
confirmed with different edible oil (mustard oil, sunflower oil, coconut oil, sesame oil and 
castor oil) and compared with lubricant available in the market. The electro kinetic property 
of the EPS as an emulsifier, was checked by measuring zeta potential and particle size. To 
calculate the emulsifying potential of the EPS emulsifying activity index and emulsion 
stability were checked by employing Pearce and Kinsella method. The analysis suggests 
emulsifying activity and stability of the currently studied EPS. All together the current study 
proposes the EPS of E. Ludwigii can be used in pharmaceutical as well as in food industry as 
an emulsifier. 
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Abstract: Antibiotic resistance occurs when bacteria resist antibiotic that is used to kill or 
limit their growth making eradication of infection complicated as drugs become less 
effective. Often, bacteria acquire resistance through single, continuous or spontaneous 
mutations. Apart from antibiotics, several inorganic pesticides, used to protect the crops also 
tend to kill the bacteria resident in soil. Approximately 5.6 billion pounds of pesticides are 
used worldwide. Under the continuous and multiple stress inducing environment through 
these pesticides, bacteria tend to evade the stress either through a series of changes in the 
genes providing a mechanism to break down the xenobiotics (pesticides and antibiotics) by 
overproduction of enzymes accompanied by horizontal or vertical transfer of resistance genes 
mediated through specific DNA structures called integrons. This resistance is a stepwise 
process in which each step, represented by separate mutations, diminishing susceptibility on 
average 4 to 8fold. The precise path followed in this stepwise process differs for each 
xenobiotic that selects resistance as well as the organism involved. At each step, the influence 
of a mutation on susceptibility to a class of compounds not used in the selection process 
varies greatly, and a pattern of either cross-resistance or dichotomous resistance emerges. 
From an understanding of the stepwise process by which resistance to drugs evolves, it is 
possible to understand the process of development of multidrug resistance. Resistance to 
antibiotics acquired through ability to degrade pesticides is called pesticide-antibiotic cross-
resistance. Moreover, excessive exposure to pesticides also affects active site enzymes which 
are further exploited by bacteria for acquiring antibiotic resistance. 
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Abstract: Plastics are anthropogenic solid waste. Globally 6300 million metric tons of 
plastics have evolved as waste since 1950. The surpassing accumulation of plastics in nature 
will make the terrestrial and aquatic ecosystem endangered. Multilayer films are comprised 
of polymeric layers or combination of polymeric and non-polymeric materials (paper or 
aluminium foils), which is complex to degrade when compared to non blended polymers. 
This is the first study to investigate the biodegradation of multilayer plastic film by Serratia 
marcescens. The bacteria S. marcescens (Accession Number: MH316125) was retrieved and 
characterized as it was accidently grown with the fungus Phanerochaete chrysosporium 
MTCC 787. The multilayer plastic film was analyzed before degradation for its polymer 
composition using fourier transform infrared - attenuated total reflectance (FTIR-ATR) 
spectroscopy, prior to that multilayer was separated by acidic treatment.  Biodegradation of 
plastic film was carried out in Bushnell Haas broth with S. marcescens. Plastic film in the 
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broth acted as a sole carbon source. After incubation the plastic film degradation was 
characterized using FTIR-ATR spectroscopy and scanning electron microscopy (SEM). It 
was observed that multilayers of the film are structured in the order of polypropylene (PP) as 
printed outer layer, low density polyethylene (LDPE) as intermediate tie layer, metalized 
polyethylene terephthalate (PET) as moisture barrier layer and linear low density 
polyethylene (LLDPE) as food contact layer. The spectroscopic analysis of degraded film 
illustrates that there was a decrease in ester and keto-carbonyl index of PET and LLDPE, 
which indicates the oxidation and degradation of that layer. SEM observation of the degraded 
film shows micro cracks in the film due to the action of the bacteria. S. marcescens has the 
ability to degrade PET and LLDPE layers faster than other polymeric layers in the multilayer 
plastic film. 

 
Biodegradation of multilayer plastic film by Serratia marcescens 
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Abstract: [Fe-S] clusters act as major prosthetic groups in nature, and are required by 
various proteins involved in important metabolic processes like DNA repair, respiration, 
nitrogen fixation, substrate binding etc. Biosynthesis of these clusters is an evolutionarily 
conserved mechanism and associates highly conserved proteins from bacteria to humans. 
Despite this, four different types of machineries exist in nature viz., CIA, SUF, ISC and NIF 
for Fe-S clusters biosynthesis. The distribution of these pathways is quite complex in 
different organisms with eukaryotes exhibiting increased complexity due to 
compartmentalization. One such example is a eukaryotic parasite Plasmodium, where there is 
substantial evidence for compartmentalization of ISC pathway in the mitochondria and the 
SUF pathway in the apicoplast. The ISC machinery also function as sulfur donor to the CIA 
pathway required for cytosolic and nuclear [Fe-S] cluster biosynthesis in most eukaryotes and 
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depletion of latter in yeast results in lethality due to lack of [Fe-S] clusters. However, whether 
such pathway exists in Plasmodium is still under investigation. Recently, the homologues of 
six proteins involved in CIA pathway were identified from Plasmodium and other 
apicomplexans, namely; Nbp35, Nar1, Dre2, Tah18, Cia1 and Cia2b suggesting functionality 
of CIA pathway in the parasite. Due to the lack of details and characterization of these 
homologues, we performed preliminary in silico analysis to identify the conserved domains 
and residues, essential for their functionality and [Fe-S] clusters binding/transferring. Further, 
to understand their role in the presence of already functional Fe-S biogenesis pathways, we 
identified common interacting partners using STRING database. Among various, one 
common interacting partner was shortlisted and further characterized using wet lab studies. 
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Abstract: In microfluidic total analysis system (µTAS), the revolution in the analytical 
process is taken place by combining the analytical techniques into a miniaturized integrated 
system. µTAS are unified detection methodologies, leading to a lower limits of detection with 
reduce volume sample. Several methods to develop various components of µTAS, such as 

microfluidics, detection methods, have been 
developed in our lab. Recently, work towards 
developing Electrochemiluminescence (ECL) 
based µTAS with paper microfluidics have 
been initiated. ECL is an electrogenerated 
chemiluminescence where appropriate 
potential is applied to the electrodes of the 
electrochemical reservoir holding the 
luminescent species. Such electrochemical 
reactions harvest ultrasensitive, noise-free 
luminescence on the electrodes corresponding 
to the constituent specie. Lot of work has 

been carried out to harness ECL is a variety of sensing and monitoring applications. 
However, ECL realization in a µTAS adds greater value to leverage its potential to the fullest. 
Amicrofluidic paper-based ECLsystem with bipolar electrodes (BPE) is under development 
in our lab. Microfluidic channels (40 mm X 20mm) were created onWhatmann 
chromatography paperwith wax hydrophonic barriers. Carbon ink-based BPE (10mm X 
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20mm) were screen-printed on paper. Results from the performance ofthe system 
optimization, image analysis and the determination of H2O2coreactant (analyte) using luminol 
ECL and phosphate buffer solution, will be presented. 
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Abstract: Heavy metal pollution is a serious environmental problem these days due to 
urbanization and   industrialization. Conventional methods of metal removal from industrial 
wastewater are not cost effective and not eco friendly. These methods are in effective when 
metal concentration in solution ranges from 1 to 100 mg/L. Metal biosorption by 
microorganisms such as microalgae is a cost effective alternative to remove metal ions from 
industrial wastewater. This study evaluated the potential use of Scenedesmus sp. MCC 26 as a 
new cost effective and efficient alternative for removing Zn(II) ions from industrial effluent. 
Scenedesmus sp. MCC 26 was isolated from a metal contaminated site and investigated for 
biosorption of Zn(II) from simulated industrial effluent. Different biosorption parameters 
such as effect of pH (2–7), initial Zn(II) ion concentration (0–600 mg/L) and contact time (0–
120 min) were investigated in order to optimize the process. The maximum absorption by the 
microalgal biomass was observed at pH 6 within 60 min of contact time at 28°C.  The 
absorption data fitted well with Langmuir isotherm and Freundlich isotherm. In the present 
study, Zn (II) ion recovery from loaded algal biomass was investigated in a batch system and 
desorption efficiency of various eluents were compared. Biosorption-desorption experiments 
were conducted to investigate the reusability of Scenedesmus sp. for zinc removal from 
wastewaters in repeated cycles. Biosorption- desorption cycle of zinc was repeated 6 times 
using same adsorbent and 0.1M H2SO4 as an eluent. Approximately 99% of adsorbed Zn (II) 
ions were desorbed in 1st cycle. More or less the same efficiency was maintained in the next 5 
cycles of absorption-desorption.  
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Abstract: Milk proteins are a major source of bioactive molecule vital for the normal 
development and disease prevention of infants, besides being of therapeutic value. 
Lactoferrin, a milk protein from transferrin family, is an important immune modulatory 
biomolecule but its anticancer activity is not well studied. Our present work involves In Silico 
analysis and experimental validation of anticancer property of Bovine Lactoferrin. The 
sequence and structure of Bovine Lactoferrin was obtained and analyzed using suitable 
bioinformatics tools. The primary structure and physiochemical properties were studied by 
using Protparam tool from ExPasy. Secondary structure prediction was done by using 
SOPMA tool. Tertiary structure was obtained by Homology modelling by I-TASSER. It was 
followed by validation using PROCHECK, RAMPAGE, etc. Furthermore, the primary 
sequence of Bovine Lactoferrin was compared with 3 other species, namely, Camelus 
dromedaries (camel), Homo sapiens (human) and Caprahircus (goat), in order to evolve an 
evolutionary relationship amongst them. In silico hydrolysis of Bovine Lactoferrin with 
several different enzymes was carried out with Smith-Waterman Tool from the Cancer PPD 
Database. This was done to screen the generated peptides for their anticancer properties. We 
have subsequently experimentally quantitated the cytotoxicity of bovine Lactoferrin using 
MTT assay. The Lactoferrin treated Hela Cells further were stained with DAPI to get an in 
insight into the induced nuclear fragmentation. The structure of bovine lactoferrin is most 
similar to caprine, which was followed by camel & humans, respectively. Future work will 
focus on molecular mechanisms associated to the anticancer property mediated by 
Lactoferrin. Further, its interaction with other proteins/molecules will also be studied. 
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Abstract: A functionalized membrane based technology for selective enrichment of milk fat 
globules from bovine milk was developed by in-situ polymerization of acrylic acid within 
polyvinylidene fluoride membrane followed by electrostatic attachment of a cationic polymer 
to impart net positive charge. The functionalized membrane based process enabled a one-step 
method of selective separation of globules directly from milk based on size and charge. 
Separation of the globules from elute and permeate was confirmed by fluorescent microscopy 
followed by quantification of extracted phospholipids from globules in elute revealed 
significantly higher amount of polar lipids than permeate. Subsequently, extracted 
phospholipids from fat globules was investigated for their functionality which demonstrated 
significant inhibition of MDA-MB-231 breast cancer cell growth suggesting anti-proliferative 
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activity. This study reports selective enrichment of fat globule using functionalized 
membrane including the demonstration of beneficial effect of extracted phospholipids from 
enriched fat globules. 
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Abstract: Chloroplast movement has long been established as one strategy whereby plants 
respond to changing light conditions to optimize light capture and minimize photodamage. 
Such rearrangements comprise of, (i)the low-light accumulation response, in which the 
chloroplast move to the periclinal walls, and (ii) the high-light avoidance response, in which 
they spread towards the anticlinal walls of the mesophyll cells. In Arabidopsis, the 
phototropin (PHOT) 1 and PHOT2 regulate the accumulation response, but only PHOT2 
controls the avoidance response. Arabidopsis mutants lacking the blue-light photoreceptors 
mediating chloroplast movement responses are known to be more susceptible than wild-type 
(WT) plants to stressing light conditions. It has also been suggested that chloroplast size and 
number may affect the adaptability of plants to changing light environments in part by 
influencing the efficiency of chloroplast movement. To better understand the roles and 
regulation of chloroplast movements, we developed a new imaging platform capable of 
making continuous, high-sensitivity, non-invasive measurements of chloroplast movements 
across all leaves in multiple intact plants under white actinic light. Integration of this 
measurement into a newly-developed system called the Dynamic Environmental Phenotype 
Imager (DEPI) allowed measurements of chloroplast movement and photosynthetic 
performance in a library of plants simultaneously under dynamically adjusted environmental 
conditions. The combined approach allowed us to evaluate the extent and effectiveness of 
chloroplast movements on the photosynthetic efficiency in large chloroplast mutants. Using 
large chloroplast mutants (arc6-5, double ftsZ2 and triple ftsZ) and phot mutant (phot1-5 
phot2-1) we showed that chloroplast division mutants are more susceptible to PSII 
photoinhibition than wild type that cannot be entirely attributed to diminished 
photorelocation responses, implying that altered chloroplast morphology affects other 
chloroplast properties. Using the simultaneous chloroplast movement data, we were able to 
obtain the corrected non-photochemical quenching (NPQcorr) independent of the contribution 
of chloroplast movements. While both phototropin and chloroplast division mutants showed 
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increased NPQcorr, the kinetics and distribution of types of NPQ (qEcorr and qIcorr) were 
distinct implying non-photochemical quenching defects in the division mutants independent 
of their photorelocation capability. Further, our study on a series of chloroplast division 
mutants, which exhibit a wide array of distinct chloroplast-morphology phenotypes, 
demonstrate that mutants with enlarged chloroplasts or heterogeneous chloroplast populations 
differ markedly from wild type in their photorelocation efficiency and/or photosynthetic 
capacity under high or fluctuating light intensities. 
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Abstract: Fasting is effective, simple, powerful, flexible, practical, free and virtually 
guaranteed ancient secret for weight loss. Increasingly it is being used in therapeutics of 
many health concerns like obesity, diabetes, cancer, heart health and Alzheimer’s. Potential 
effects of fasting include lower glucose, lower blood pressure, lower risk of cancer and higher 
growth hormone and anti-ageing effects.  It is being accepted that Type 2 Diabetes (T2D) and 
obesity is caused by insulin resistance and the only way to break resistance cycle is to 
drastically decrease insulin levels. Hence, this study was designed to study the impact of 
Intermittent Fasting on T2D patients and obese individuals.  This study has been ethically 
approved and the individuals followed an intermittent fasting period of 16±2hrs and feeding 
period of 8±2hrs in conjunction with Low Carbohydrate High Fat diet. The parameters for all 
individuals included Anthropometric parameters and body composition which was recorded 
at 15 days interval. Additionally, for T2D patients fasting glucose, Post Prandial Blood 
Glucose, Hb1Ac%, insulin levels, complete hemogram and lipid profile was done before the 
start of study and repeated at 2mth and 4mth interval.  The results showed considerable 
improvement of Anthropometric characteristics, glycemic control, insulin levels and plasma 
lipid profiles in all T2D individuals studied. Also, the results in all cases showed considerable 
loss in every parameter including weight, fat%, visceral fat%, BMI, metabolic age, 
subcutaneous whole-body fat%, waist size, and gain in subcutaneous whole-body muscle%, 
and interestingly Resting metabolism remained stable throughout the study period. Also, the 
individuals did not report tiredness and experienced mental wellbeing. Our study suggests 
that Intermittent Fasting in conjunction with a LCHF diet can be an effective treatment option 
for T2D reversal and weight loss. This treatment works quickly to reduce blood glucose and 
insulin levels, which together with substantial increase in human growth hormones (because 
of fasting) would facilitate lipolysis and fatty acid release during fasting period for use as 
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energy leading to the desired therapeutic results. The reason behind its less popularity is that 
this tool is free and neither big pharma nor big food companies can earn profits out of it. 
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Abstract: CUX1 and CUX2 proteins are characterized by the presence of three highly 
similar regions called Cut repeats 1, 2 and 3. While CUX1 is ubiquitously expressed, CUX2 
plays an important role in the specification of neuronal cells and continues to be expressed in 
post mitotic neurons. Cut repeats from the CUX1 protein were recently shown to stimulate 8-
oxoguanine DNA glycosylase, (OGG1), an enzyme that removes oxidized purines from DNA 
and introduces a single-strand breakthrough its AP-lyase activity to initiate base excision 
repair. Here, we investigated whether CUX2 plays a similar role in the repair of oxidative 
DNA damage. CUX2 knockdown in embryonic cortical neurons increased levels of oxidative 
DNA damage. In vitro, Cut repeats from CUX2 increased the binding of OGG1 to 8-oxoG 
containing DNA and stimulated both the glycosylase and AP-lyase activities of 
OGG1.Genetic inactivation in mouse embryo fibroblasts or CUX2 knockdown in HCC38 
cells delayed DNA repair and increased DNA damage. Conversely, ectopic expression of Cut 
repeats from CUX2 accelerated DNA repair and reduced levels of oxidative DNA damage. 
These results demonstrate that CUX2 functions as an accessory factor that stimulates the 
repair of oxidative DNA damage. Neurons produce high level of reactive oxygen species 
because of their dependence on aerobic oxidation of glucose as their source of energy. Our 
results suggest that the persistent expression of CUX2 in post mitotic neurons contributes to 
the maintenance of genome integrity through its stimulation of oxidative DNA damage 
repair. 
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Abstract: Carboxysomes are multi component protein complexes which concentrate carbon 
dioxide inside them to facilitate RubisCOs carboxylase activity. Analysis of different proteins 
that form the shell and those that are contained in the lumen suggest that they are quite 
conserved beginning from the primitive ones such as Gloeobacter violaceous PCC 7421, a 
thylakoid less primitive cyanobacterium. One of the prominent lumen proteins is CcmM, 
which appears to interact with RubisCO and also possess several repeats of RubisCO small 
subunit (SSU) at the carboxy terminal and carbonic anhydrase (CA) domain at the amino 
terminus. This protein possibly originated by domain shuffling or gene fusion, as there exist 
no homologs for this protein in other living forms. The crystal structure of this approx. 700 
amino acids protein has still not been elucidated. In our earlier studies, this β-carboxysome 
lumen protein was successfully expressed in Escherichia coli where it yielded a polypeptide 
of ~71 kDa molecular weight and another of 50 Kda (CcmM-50) by virtue of an internal 
ribosome entry site. The 3D structure of CcmM-M50 was generated in-silico. Since no 
complete template was available for the protein, ‘threading’ approach was followed to attain 
near native structure of the protein and its structure elucidated by homology modeling. 
Different templates were used for different portions of the protein viz., CA domain of CcmM 
of T. elongatus for N terminal 1-210 amino acids, RuBisCO SSU of T. elongatus for small 
subunit (SSU) 1 and 2 and RuBisCO SSU of Chlamydomonas reinhardtii for SSU3, 
RuBisCO SSU of Halothiobacillus neopolitanus for SSU4. The model with the lowest DOPE 
score value from amongst the 5000 models generated by Modeller was selected and subjected 
to further energy minimization by ModRefiner (online server). The Ramachandran plot 
statistics show ~89% residues in the most favored region of the plot and the generated model 
shows the SSU repeat regions arranged at approximately three vertices of a triangle. 
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Abstract: The predominant form of life for most microorganisms in any hydrated biologic 
system is a cooperative community termed as “biofilm.” Biofilm-associated infections are 
mostly culpable in causing majority of nosocomial infection. Enterobacter cloacae has 
become increasingly important as a nosocomial pathogen. It is commonly implicated in 
causing opportunistic infections which includes pneumonia, urinary tract, wound, skin and 
soft tissue, ophthalmic and bloodstream infections, particularly catheter-related where it has 
been reported to form biofilms in dwelling catheters of hospital patient. This study highlights 
and evaluates the biofilm formation and progression under various physiological conditions 
which includes the effects of growth medium, temperature, and incubation time by 
Enterobacter cloacae SBP-8. The ability to adhere to a surface was demonstrated using a 
microtiter plate adherence assay. Biofilm formation was also confirmed for catheter and 
feeding tubes under conditions. The architecture of the biofilms was examined under 
scanning electron microscope (SEM). Our study highlights the biofilm formation of 
Enterobacter cloacae SBP-8 at different time points, out of which, we found that 48 h and 
96h showing the optimum biofilm formation. The addition of glucose also vitally enhanced 
the biofilm formation. The SEM analysis revealed a uniform layer of EPS (extracellular 
matrix) at 48h, 72h and 96 h. The SEM analysis also revealed the presence of a tubular 
membranous bridge which is termed as nanotube which serves as conduit for intercellular 
connection. 
 
PP-72 
Identification of MicrobiotaInduce Mosquito ABC Transportersand Their Expression 

Kinetics upon Dengue Virus Infection 
Vikas Kumar1, Kuldeep Gupta1, Lalita Gupta2, Shilpi Garg1, Ankit Kumar3, 

Sujatha Sunil3, Sanjeev Kumar2 and Vishal Saxena1* 

1Department of Biological Sciences, BITS Pilani, Pilani Campus-333031, Rajasthan. 
2Ch. Bansi Lal University, Bhiwani-127021, Haryana. 

3Vector Borne Diseases Group, International Centre for Genetic Engineering and 
Biotechnology, New Delhi -110067 

*Corresponding author: vishalsaxena@pilani.bits-pilani.ac.in 
 



BITS International Conference on Life Science Research & its Interface with Engineering 
and Allied Sciences (LSRIEAS 2018) 

 

118 
 

Abstract: Mosquito-borne infections such as malaria, dengue, chikungunya etc. are real 
threat to human health throughout the globe and are increasing in severity due to 
insecticide/drug resistance with favourable environmental conditions. Mosquito midgut 
microbiota is an integral part of reciprocal tripartite system of vector that can influence its 
immunity directly or indirectly. The midgut microbiota mediated identification of novel 
immune molecules offers new insights in vector competence and their manipulation may help 
in control of mosquito borne diseases. ATP-binding cassette (ABC) transporters are being 
looked upon as the novel immune molecules to target mosquito borne infections, as these 
transporters are involved in transit of various molecules across biological membranes using 
ATP hydrolysis. However, their role in Aedes aegypti immunity is least explored. In this 
work, we have influenced the immunity of vector by disturbing the homeostasis of midgut 
microbiota through exogenous bacterial infection, to identify the novel immune ABC 
transporters, especially the ones known to regulate several infections in insects. Further, their 
expression was analyzed upon dengue virus infection. We report here few genes, which are 
found to show differential regulation upon dengue virus infection. These immune transporters 
may be utilized to design future strategies to block the transmission of mosquito-borne 
pathogen among the human population. 
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Abstract: Mutations in p53, especially gain of function (GOF) mutations are highly 
frequent in lung cancers and are known to facilitate tumor aggressiveness. Yet, the links 
between mutant GOF-p53 and lung cancers are not well-established. In the present study, 
we set to examine how we can better sensitize resistant GOF-p53 lung cancer cells through 
modulation of cellular protein degradation machineries- proteasome and autophagy. H1299 
p53 null lung cancer cells were stably transfected with R273H mutant GOF p53 or wild 
type (wt) p53 vectors. The presence of R273H-P53 conferred the cancer cells with drug 
resistance not only against the widely used chemotherapeutic agents like, cisplatin (CDDP) 
or 5-flurouracil (5-FU) but also against potent alternative modes of therapy like, 
proteasomal inhibition. Therefore, there is an urgent need for new strategies that can 
overcome GOF-p53 induced drug resistance and prolong patient survival following failure 
of standard therapies. We observed that the proteasomal inhibitor- peptide aldehyde N-
acetyl-leu-leu-norleucinal (commonly termed as ALLN), caused an activation of cellular 
homeostatic machinery- autophagy in R273H-P53 cells. Interestingly, inhibition of 
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autophagy by chloroquine (CQ) alone or in combination with ALLN failed to induce 
enhanced cell death in the R273H-P53 cells; however, in contrast, an activation of 
autophagy by serum starvation or rapamycin increased sensitivity of cells to ALLN-induced 
cytotoxicity. An activated autophagy was associated with increased ROS and ERK 
signaling and an inhibition of either ROS or ERK signaling resulted in reduced 
cytotoxicity. Furthermore, inhibition of GOF-p53 was found to enhance autophagy 
resulting in increased cell death. Our findings provide novel insights pertaining to 
mechanisms by which a mutant GOF p53 harboring lung cancer cell is better sensitized 
which can lead to the development of advanced therapy against resistant lung cancer cells.   
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Abstract: Though a consistent body of evidence supports the notion that “silver 
nanoparticles (AgNPs) can be one of the promising candidates for chemotherapy”, lack of 
consensus in the scientific community over size-dependent cytotoxicity of AgNPs against 
cancer is major hurdle in its development. Hence, present study is aimed at synthesizing 
different sized AgNPs and evaluating their effect on cellular internalization and autophagy in 
cancer cell lines. Here, in our study we have chemically synthesized AgNPs by a novel 
method and tried to look for the relationship between size of AgNPs and cellular responses 
generated by them. AgNPs of size 8 and 18nm were synthesized using beta-cyclodextrin 
which is a soluble nontoxic molecule, acting as both a reducing and stabilizing agent in 
alkaline medium keeping in view safety, cost-effectiveness and eco-friendliness. These 
AgNPs were found to induce apoptosis by increasing ROS levels, cancer cells were more 
sensitive against the smaller sized NPs.AgNPs internalization process was found to be energy 
depended where smaller sized were mainly uptaken by dynamin1 dependent pathway 
whereas large sized AgNPs by caveolin-dependent pathway.  According to recent evidences, 
the autophagic mechanism (either induction or blockade) represents a common cellular 
response to nanomaterials in variety of biological models. Moreover, the dynamic nature of 
autophagy in cancer is a captivating tactic for cancer therapeutics. Reason for that is, during 
tumour development and therapy, autophagy has been reported to trigger both an early cell 
survival and a late cell death. Both sized AgNPs after 24 hrs of exposure resulted into 
inhibition of autophagic flux which can lead to autophagosome accumulation and hence 
result in cell death. Further on investigating the role of autophagy in AgNP cytotoxicity, the 
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results showed that autophagy suppressed ROS, thereby, resulting in survival. In this regard, 
autophagy modulation mediated by nanoparticles has become an appealing notion in 
nanomedicine therapeutics, which can be exploited as adjuvant in chemotherapy or in the 
development of cancer vaccines or as a potential anti-cancer agent. Herein, we summarize the 
effects of nanoparticles on cancer cells, also considering the therapeutic outcome of 
synergism between nanomaterials and autophagy to improve existing cancer therapies. 
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Abstract: A continuous infiltration of cytokines occurs in hepatocellular carcinoma (HCC) 
tumor milieu facilitating tumor progression and epithelial-mesenchymal transition (EMT). 
While exploring the molecular mechanisms driving EMT, we recently reported that TGF-β 
(transforming growth factor-β) activates autophagy in HCC cells which is required for 
SMAD-dependent EMT. TNF-α (tumor necrosis factor-α), a pro-inflammatory cytokine was 
found to suppresses this TGF-β-induced effect through inhibition of autophagy and activation 
of inhibitory SMAD7. However, the role of TGF-β-induced non-canonical pathways in EMT 
and autophagy and their crosstalk remain unexplored. In our study, RNA sequencing of TGF-
β2-treated HCC cells showed a significant activation of p65 component of NF-ĸB signaling 
pathway. Real time PCR analysis confirmed an up-regulation of p65 in TGF-β2 exposed 
HCC cells showing high EMT and autophagy. Pharmacological inhibition of p65 nuclear 
translocation by JSH-23 showed a significant reduction in autophagy levels and on the other 
hand an increase in EMT like phenotype is observed which is independent of Smads. JSH-23 
as an anti-oxidant is well studied; hence addition of JSH-23 reduced TGF-β2 induced ROS 
accumulation and helped cells to undergo EMT. Additionally, a substantial increase in 
apoptosis was also observed upon simultaneous addition of JSH-23 and TGF-β2. 
Interestingly, TNF-α treatment suppressed TGF-β2-induced activation of p65 and 
downstream signaling. Our study provides valuable cues on non-canonical mode of TGF-β2-
induced effects on EMT, along with an insight on the extent of crosstalk between two pro-
inflammatory cytokines regulating HCC pathogenesis. 
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Abstract: According to an estimate published by the WHO, cardiovascular diseases are 
responsible for 17.9 million deaths worldwide every year. This amounts to over 30% of all 
global deaths, much more than any other single class of diseases. In this context, it becomes 
important to develop an enhanced understanding of the cardiovascular system and related 
ailments. The project involves the application of computational simulation techniques to 
study localized blood flow through human arteries and to establish relationships between 
geometry of the blood vessels and local flow patterns. The flow of blood has been modeled as 
a fluid dynamics problem. For the first step, a literature survey was undertaken to develop an 
understanding of Hemodynamics, with primary focus on the non-Newtonian nature of blood 
flow. The second step involved the development of the following four CAD models of 
arteries (taking their mechanical properties into consideration) using Solid Works 
Professional (Dassault Systems, USA): (i) a straight cylindrical artery (ii). a cylindrical artery 
with Y-shaped bifurcation at the end (iii) a straight artery with axisymmetric stenosis (iv) 
complex shaped artery with aneurysm. At the end, blood flow was simulated using finite 
element software ANSYS Fluent (ANSYS Inc., USA) at a Reynolds Number of 300. Since 
blood does not follow Newton’s law of viscosity that is applicable to most fluids in nature, 
the Herschel-Buckley equation has been used to model the flow of blood. The velocity, 
pressure distribution and wall shear stress patterns have been obtained along the length of the 
arteries. Although the model developed is a simplification of the real phenomenon, useful 
insights into the local blood flow patterns were obtained. This knowledge can be used in 
biomedical engineering for surgical planning, development of customized medical implants, 
etc. 
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Abstract: Intrinsically disordered proteins (IDPs) lack an ordered 3D structure. These proteins 
contain one or several intrinsically disordered regions (IDPRs). IDPRs interact promiscuously 
with other proteins that may lead to transition from a structurally disordered to ordered state. 
Such interaction-prone protein IDPRs is identified as molecular recognition features (MoRFs). 
Recent studies have suggested that IDPs provide structural plasticity and functional diversity to 
viral proteins that are involved in rapid replication and immune evasion in host cells. In case of 
human T-lymphotropic virus-1 (HTLV-1), the roles of protein intrinsic disorder in mechanisms 
of pathogenesis are not studied.In the present study, we evaluated the prevalence of IDPs and 
IDPRs in HTLV-1 proteome. We have also investigated the presence of MoRF regions in 
structural and non-structural proteins of HTLV-1. We found abundant IDRs in HTLV-1 bZIP 
factor (HBZ), p30, Rex and structural nucleocaspid p15 proteins that are involved in virus 
proliferation, mRNA export and genomic RNA binding respectively. Till now, the mechanisms 
of the HTLV-1 pathogenesis have not been deciphered in detail. Therefore, our study that 
considers HTLV-1 proteins from the protein intrinsic disorder perspective may provide novel 
insights that can help elucidating the molecular mechanisms of virus host interaction. As 
disordered regions are attractive and challenging drug targets, new drug development strategies 
should be developed to find small molecule inhibitors that could target IDPRs and could serve 
as effective antivirals. 
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Abstract: Glutathionylation acts as a molecular switch to activate calcium channel protein 
YVC1 in yeast, a homolog to the mammalian TRP channel proteins. N-terminal of YVC1 
protein is extended to cytosol and the remaining part of the protein is embedded in trans-
membrane region. Selective glutathionylation was reported experimentally on three cysteines 
(Cys-17, Cys-79 and Cys-191) out of seven at the N-terminal region of YVC1 protein 
(Chandel et.al. 2016). Two Cysteines (Cys-104 and Cys-132) cannot be glutathionylated 
experimentally (unpublished data).  Despite of the information about selective cysteine 
glutathionylation, there was no possible structural explanation. The main bottleneck was lack 
of the experimental structure for the N-terminal region of this protein. Here we have 
generated the homology model for N-terminal region (residues 1 to 217) of YVC1 protein. 
Initial model was further refined using the secondary structure restraints, with iterative 
optimization. The final model with best ERRAT score was selected. Protein 
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microenvironment and secondary structures of the seven cysteines were computed based on 
this model structure. Protein microenvironment is described by two parameters, buried 
fraction and rHpy (a quantitative property descriptor to describe the hydrophobicity of local 
environment around and amino acid) (Bandyopadhyay and Mehler 2008). Analysis of the 
structural components revealed that Cys-17, Cys-79 and Cys-191 were exposed to the solvent 
and embedded in more hydrophilic microenvironments (high rHpy values) with loop 
secondary structure, in contrast to Cys-104 and Cys-132 those are embedded within the 
hydrophobic protein core (low rHpy value) with helical conformations. To understand the 
dynamic properties of these cysteines we have performed molecular dynamics simulation 
with implicit solvent model systems for 50 nanosecond (ns) and with explicit solvent model 
systems for 15 ns, under a condition of 0.15M concentration of NaCl. Prediction of cysteine 
glutathionylation based on molecular dynamics simulations were fairly similar to those 
obtained from homology modeling. 
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Abstract: Hepatocellular carcinoma (HCC) typically develops in a chronic inflammatory 
setting causal to release of a plethora of growth factors and cytokines. The two major pro-
inflammatory cytokines present in the HCC tumor microenvironment are TGF-β 
(Transforming Growth Factor-β) and TNF-α (Tumor Necrosis Factor-α) contributing 
significantly to the progression of HCC. TGF-β and TNF-α are also known to be potent 
modulators of epithelial to mesenchymal transition(EMT) and have a cross talk with the 
cellular degradation machinery autophagy. In cancer autophagy acts as a double edged sword 
helping both in cell survival, EMT as well as apoptosis which is completely context 
dependent. Similar to the dual role of autophagy, TGF-β also functions both as a tumor 
suppressor and tumor promotor in a cellular and context dependent manner. In order to 
understand the complex interplay among cytokines, autophagy and EMT, a global 
transcriptomic analysis was performed in untreated HCC cells and HCC cells exposed to (i) 
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TGF-β2 (ii) TNF-α (iii) TGF-β2+TNF-α. The key genes for each group along with the 
transcriptomic signatures and pathways regulated in each group were compared.  Our study 
reveals a significant differential regulation of several genes in cytokine treated samples as 
compared to control sets. Different sets of key genes are significantly regulated in TGF-β2 
and TNF-α treated cells as well in combination (TGF-β2+TNF-α) hinting their antagonistic 
mode of action in this context of liver carcinoma. Our analysis also provides valuable 
information on critical genes that are key to regulation of autophagy and EMT upon cytokine 
exposure (either single /in combination). 
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Abstract: Open access big-data initiatives like TCGA, GEO are extremely valuable for drug 
discovery as they allow integration of large amounts of data from across different sources and 
give a more robust and comprehensive understanding of diseases. While there is ample data 
available, the real challenge for a scientist lies in being able to easily extract meaningful 
insights from it. We propose a data storage and analysis engine on our cloud-based platform, 
PollyTM , to accelerate the drug discovery research through integration of different public 
transcriptomics and metabolomics datasets. We will curate omics datasets from TCGA, GEO 
and Metabolomics Workbench. The platform will provide a single query interface to find 
relevant public omics datasets associated with a disease, perform large scale integrative 
analysis with ease and generate quick metabolic insights using novel network optimization 
technique. The optimization technique draws the most differentially expressed network as the 
maximum weighted connected subgraph. Insights from the integrative analysis can further be 
backed up by looking up the relevant literature already published in context of the disease. 
The novelty of the workflow will help us attain metabolic insights with faster iterations and 
ease of sharing with respect to storing and retrieving data.  
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Abstract: The incidence of type 2 diabetes mellitus is rising globally. According to one 
estimate, India alone has around sixty million diabetics. Regular monitoring of blood glucose 
is very crucial in the proper management of diabetes. All available handhold point-of-care 
devices are invasive and prone to errors. The cost of glucose monitoring is also a hindrance in 
regular monitoring of blood glucose. It is thus advantageous to have a low-cost glucometer 
which can perform the regular glucose monitoring using non-invasive methods. Saliva is one 
such candidate. Here, we present a novel glucometer for salivary glucose measurement and 
its correlation with blood glucose. The salivary glucose levels were measured using 
RightGlucose, an indigenously developed glucose monitoring system comprising of a meter 
and reagent strips.  The obtained results were compared with glucose levels obtained with a 
standard FDA approved glucometer. Salivary glucose was measured using the glucose-
oxidase peroxidase enzyme system in the presence of a chromogen which specifically reacts 
with the hydrogen peroxide produced after the enzyme system acts on the salivary glucose. 
The color produced after the enzymatic reaction was measured using an optical sensor and 
glucose values were calculated based on a standard curve. The mean Blood Glucose Levels 
(BGL, pre-prandial) of volunteers of age group ranging between 20-35 years was about 
127.11 ± 14.31 mg/dl while the mean Salivary Glucose Level (SGL, pre-prandial) was about 
1.76 ± 1.67 mg/dl. Mean post-prandial BGL (post-prandial) of the volunteers was about 
157.86 ±33.06 mg/dl and the mean SGL was about 2.57 ± 1.88 mg/dl. The pilot data reflects 
a close correlation between BGL and SGL glucose values, where an increase in blood 
glucose values was accompanied by an increase in the salivary glucose values. However, the 
study was performed in only 36 volunteers and a larger trial is are underway. 
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Figure1. TASAW device in use to 
segregate microparticle 

 

Figure 2 The lowest bulk acoustic mode of the resonator 
identified from the solutions of the eigenfrequency analysis.  

 

Abstract: Microparticle separation is of immense importance in medical diagnostics and 
biological experimental studies. Acoustic based filters have a key advantage of low power 
consumption and they have been widely used in cell separation. Selective translation and 

separation of particle is a multistage process invoking complex strategies. The bandpass 
filters take advantage of nonlinear scaling of forces in the regime where particle diameter is 
of the order of wavelength of the wave. Fig 3. Schematically shows a TASAW device filter. 
TASAW has been successfully used to segregate tumor cells in the blood microfluidic 
channel. Blood consists of a lot of particles of varying physical and chemical properties. 
Radial force experienced by a tumor cell in a TASAW model is proportional to particle size, 
compressibility factor as well as density of the cell. Due to this radial force, particles get 
deviated from their mean path by about 10λ. However, one limitation of this device is 
reliance on compressibility factor. The other disadvantage of these filters is that they require 
specialized piezoelectric substrates that makes their integration with the circuits in a single 
chip a difficult job. Also, we should note that filters using principles of surface acoustic 
waves are generally limited in the upper frequency range. These also have higher insertion 
loss than is acceptable in most instances. An alternate strategy is to incorporate Bulk acoustic 
waves (BAW), using those devices that can be fabricated for higher frequencies. These also 
use wave propagation though piezoelectric materials. However, in this case, thin films of 
materials such as lead zircorate titanite (PZT) and ZnO are used. One advantage of using 
thin-film technology is that a very precise control of thickness is achievable with modern film 
deposition techniques such as RF sputtering. To pack more channels within the limited 
spectrum available, these filters should be designed such that they have a uniform pass band 
with very low insertion loss, rapid roll off, and high out-of-band rejection ratio. Here, we 
shall develop an approach to construct a high Q-factor attaining micromachined band pass 
filter using the concepts of RF MEMS by exploiting the use of transducers to interconvert 
electrical and mechanical forms of energy. Thus, we tried to simulate the BAW filter on 
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Comsol Software and tried to generate the maximum quality factor designs. A Q of 1300 is 
obtained at 221 MHz which is automatically computed by the software.  
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Abstract: The accumulation of toxic substances in the environment continuously increases 
due to diverse pollutants from the industries. Heavy metal ions are regarded as one of the 
most toxic substances affecting the environment. Due to the high toxicity caused by the 
heavy metal ions there is an obvious need to determine them rapidly on site at trace levels. 
The present investigation aims at the development and evaluation of a sol gel based biosensor 
for quantitative determination of heavy metals. The determination of heavy metal ions using 
the urease immobilized biosensor is based on the measurement of the urease enzymatic 
activity, which is inhibited by the heavy metal ions. The enzyme urease was immobilized 
using the sol gel process on a screen printed electrode and used as the bio recognition element 
in the biosensor. The enzymatic reaction was converted into an electrical signal using a 
transducer whose impedance change was the measure of the activity of the enzyme. The 
change was converted to a voltage signal by using a suitable circuit. It includes standardizing 
the sensor for urea, after that it has been used to determine the heavy metal ions of different 
concentration. The concentration range o of urea that can be detected by using this sensor is 
1mM to 15Mm.The heavy metals range is from 0.1mM to 10mM.The concentration of heavy 
metal ions is measured in terms of percentage inhibition. This biosensor is used to determine 
the concentration of heavy metals such as copper, cadmium and lead. Among the three metals 
used the amount of inhibition is found to be more in cadmium, then copper, lead. It can be 
used for heavy metal ions determination in liquid samples, tested for synthetic effluents in 
laboratory conditions. By further refinement, it can be used to test real industrial samples.  
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Abstract: Technologies like Artificial intelligence (AI), Machine Learning (ML), Internet of 
Things (IoT) have evolved in the ecosystem and have brought a tremendous shift in the field 
of healthcare. These technologies use the increasing amount of healthcare data and the 
progress made in analytical techniques. This review aims to understand the current trends and 
use cases around these technologies. AI helps in extracting meaning from ‘Big Data’ in the 
research domain and aids clinicians in diagnosing and delivering care to patients. AI is also 
playing a major role in radiology, management of medical records, AI associated robotic 
surgery and telehealth (a device that a person can wear for constant monitoring). ML extracts 
information on treatment and diagnostics from large digital databases of electronic health 
records. Various tech giants such as IBM (IBM Watson) are using machine learning and have 
created a decision support system for physicians involved in treating cancer patients, to 
improve accuracy in diagnosis and to reduce costs. IBM Watson uses large volumes of 
patient cases and over one million scholarly articles as its base. This review will give insights 
about the startup and tech giant ecosystem in healthcare and review the prevailing cases such 
as evidence led diagnosis, patient tracking, health monitoring and remote patient consultation. 
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In the past few decades, the rapid pace of industrialization, population expansion, and 
unplanned urbanization have contributed greatly to severe environmental pollution which 
leads to the global warming. Greenhouse gases play a vital role in global warming. The flue 
gas which contains 68% of CO2 is a major cause of the greenhouse effect (Zhou et al., 2017). 
Coal, Oil and Gas industries are the main sources of greenhouse gases. There are various 
physical and chemical techniques used for treating these gases. Among these techniques 
available for CO2 mitigation, carbon capture and storage (CCS) technology has the capacity 
to further reduce amount of CO2. However, the physical processes used for these CCS 
techniques require a large amount of energy and subsequently requires a higher cost to 
convert into valuable chemicals. On the other hand, the biological route has a greater 
advantage. Carbon Capture and utilization (CCU) technique i.e, the process of mitigating 
CO2 and further converting it into value-added products have the ability to overcome the 
limitations of CCS. The limitations of physical, chemical and biological (using microalgae) 
methods to mitigate CO2 have motivated us to look for more economical, efficient, and 
effective biological alternative for mitigation and utilization of CO2. Rapid growth rate and 
ability to withstand high concentrations of CO2 by bacterial route got an extensive attention 
in the recent past (Mishra et al., 2016, Mishra et al., 2018, Kumar et al., 2018, Thakur et al., 
2018). Hence, the bio-based process can become, if properly tailored, a low cost and 
environmental friendly alternative to conventional methods for the abatement of major 
greenhouse gases, CO2. Therefore, this paper presents comparative bio-mitigation studies of 
CO2 utilizing H.stevensii grown in wastewater and synthetic media (thiosulphate). Batch 
studies have been carried out using waste-water and thiosulphate (S2O3

2-) as an energy 
source. The experiments were conducted at 10±1 % (%v/v) inlet CO2 concentration for the 
duration of 6 days. The maximum CO2 removal efficiency from gaseous phase was obtained 
as 91.57% with 100 ppm S2O3

2- and 83.5% with waste water. The maximum biomass 
concentration obtained with S2O3

2- growth was 1.2085 g/L in 6 days whereas, with waste 
water the biomass obtained was 0.108 g/L. Thus this microbiological technology has the 
potential to utilize CO2 and eradicate the problems of global warming, photochemical smog 
etc., with an additional advantage of production of value added products.  
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Polychlorinated Biphenyls (PCBs) are ranked fifth in priority list of hazardous substances and 
consist of a biphenyl skeleton where 1–10 hydrogen atoms are substituted by chlorine giving 
rise to 209 congeners. The relative volatility of PCBs contributes to their spread throughout 
the globe where they bio-accumulate and bio-magnify in the food web. However, PCB 
congeners can be co-metabolized aerobically and anaerobically by bacteria through the 
biphenyl catabolic pathway. These bacteria are able to use biphenyl as carbon and energy 
source. Therefore, the aim and objective of the present study was to investigate the 
biodegradation of PCBs in contaminated soil from Bhilai steel plant. Soil Sample was 
collected and identified for the presence of PCB in soil through HRMS/ GC-MS/MS. After 
repetitive enrichment of the PCB degrading bacteria in the contaminated soil, 9 isolates were 
obtained. The 16S rRNA sequence analysis resulted in identification of five strains of 
Pseudomonas, two strains of Ochrobactrum, one strain of Brevibacterium, and one strain of 
Pantoea. Isolated bacteria were screened for their biphenyl/PCB degrading ability by using 
GC-MS/MS. Among these strains, Ochrobactrum OA-3, Pseudomonas aeruginosa PA-2, and 
Pseudomonas sp. PP-6 were found to exhibit 66%, 60% and 56% biphenyl degradation 
respectively after 5 days. Compared to the biphenyl content in control of 15 ppm, the 
biphenyl residual content was found to be 4.2 ppm for strain OA-3, 4.8 ppm for PA-2, and 
5.7 ppm for PP-6. Further, the biodegradation of 1,1’ Biphenyl 2,2’,3,4-tetrachloro with these 
strains resulted in 71%, 88% and 84% degradation within 2 days respectively. Therefore, 
among these strains, strain PA-2 was most suitable for PCB degradation and might be a 
potential candidate for bioremediation of PCB contaminated sites. 
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