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From the

Director’s Desk

“There is no substitute under the heavens for

productive labor. It is the process by which dreams

become realities. It is the process by which idle

visions become dynamic achievements.”

-Gordon Hinckley

Another year has just passed by and a new one beckons.  As we get wiser  and older by a year and keeping

in sight the dreams and promises of the years ahead, I take immense pleasure in presenting the annual

report of National Institute of Science Education and Research (NISER) for the financial year 2015-16

2015-16 was a meaningful year in many ways. Among the major achievements during this year, the stand

out one has been the movement to our permanent campus at Jatni and its subsequent dedication to the

Nation by the Honourable Prime Minister ShriNarandraModi on 7th February 2016.It indeed was a great

honour and pleasure in having the Prime Minister speak on the occasion as he spelt out his vision for

Science education and urged our young scientists to focus on creating indigenous knowledge and socially

meaningful technology for serving the nation.

I am extremely proud of the success stories scripted by our students that graduated in 2015.It feels great

to note that our alumni have kept the NISER flag flying at some of the most sought after places all over

the globe.  Most of them are pursuing PhD programmes with fellowships from esteemed Universities and

Institutes like University of Oxford, ETH Zürich, University of Illinois at Urbana-Champaign, University

of Wisconsin-Madison, Texas A&M University, University of Michigan, RWTH Aachen University,

University of British Columbia, Rice University, TIFR, IISc, IITs, etc. which reinforces the mandate that

NISER is committed to create quality manpower for research in different areas of basic sciences.

The shifting to the permanent campus has brought along a new work environment and the entire NISER

family is extremely upbeat about the days to come. Putting the constraints of the transit campus behind,

all of us here are more enthusiastic about creating a better teaching-learning atmosphere than ever before.

Facilities in the new campus include separate buildings for the schools of Physics, Chemistry, Mathematics,

Biology and Humanities and Social Sciences. 130000 sqmtrs of residential space accommodating 11

hostels for boys and girls, faculty housing, staff quarters, auditorium, school, post office, hospital,
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playground, a unique yoga centre on the hill top, etc. that have given the campus a holistic look. In

addition to these, facilities for a green house, an animal house, rainwater harvesting, fire fighting, sewage

water plants, etc. are also being put in place.

NISER has been extremely privileged to have the financial support from DAE to establish it in the forefront

of research and development. Extramural funding bagged by our extremely talented faculty members

isalso incredibly helping them in scores of research projects.A youthful profile of faculty members has

created an enviable synergy that is contributing immensely to the Institution building. I take this opportunity

to thank them for choosing to be here and applaud their relentless efforts in bagging academic fellowships

and awards, publishing in high impact journals, being invited for talks, attending conferences, engaging

in collaborative researchwith leading Universities across the globe, etc. Most notable among them this

year was the prestigious Shanti SwarupBhatnagar Prize that was bestowed upon Prof. BedangadasMohanty

of the School of Physical Sciences.

We at NISER firmly believe that innovative approaches and contribution to furthering the intellectual

environment  are the only keys to creating a niche in the global knowledge community. That in vision, we

must relentlessly raise the bar and push ourselves to rise upto that.  I am sure in the days to come,

NISER’s vision driven actions, quality of inputs and commitment from the entire NISER family will take

it to greater heights of academic achievements. . NISER recognizes that modern scientific research is

carried out in a domain transcending academic and intellectual boundaries. The students and research

scholars are being nurtured in the ambiance of this scientific culture. We all have been tirelessly working

towards this and will continue travelling the extra miles.

With the eternal words by Lao Tuz let me sum up our shared vision at NISER:

“Do the difficult things while they are easy and do the great things while they are small. A journey of a

thousand miles must begin with a single step.”

Last but not the least; I appreciate the efforts by the editorial team in bringing out this comprehensive

Annual Report.

Prof. V Chandrasekhar

DIRECTOR
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About NISER

NISER Bhubaneswar

National Institute of Science Education and

Research (NISER) is envisioned to be a unique

institution of its kind in India. NISER will strive to

be recognized as a Centre of Excellence in science

education and research in four basic sciences

(Biology, Chemistry, Mathematics and Physics) and

in related areas. The aim of this special institute is to

nurture world class scientists for the country who will

take up challenging research and teaching

assignments in universities, R & D laboratories and

various industries. The exemplary teaching and

research attributes of its faculty will inspire strongly

motivated bright young students to dedicate their lives

for scientific research.

NISER has already shifted from its transit campus at

Institute of Physics, Bhubaneswar to its permanent

campus at Jatni, Khurda and the Institute has been

dedicated to the nation by Honorable Prime Minister

of India Shri Narendra Modi on February 07, 2016.

The permanent campus has over 500 students spread

over five batches of students admitted to the flagship

MSc programme through NEST in Biology,

Chemistry, Physics and Mathematics and Doctoral

Programme in all Basic Sciences.

Academic Overview

The academic programme of NISER is

designed to provide strong foundations to students

through core courses, before they embark at the

threshold of research in the field of their choice.

Although there are four main school:

Biology, Chemistry, Mathematics and Physics

disciplines like Humanities and Social Sciences have

already roped in and  Computer Science, engineering

sciences and earth and planetary sciences will also

be included at appropriate stages.

Curriculum

The academic curriculum, including the

structure of courses, laboratory hours, emphasis to

study interdisciplinary subjects etc. are framed with

a vision that NISER will provide strong foundations

in subjects of specialization with a broad perspective

in fundamental sciences.
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School of Chemical Sciences

The School of Biological Sciences aims to

establish itself as a leading international centre for

research and teaching with harmonious synthesis of

classical and modern biology - always promoting

scholarship, original thinking, innovative ideas and

cutting edge research.

The school is on a mission

� To strive to become a centre of excellence in

education and research in biological sciences

providing training at undergraduate, graduate,

doctoral and post-doctoral level.

� To provide effective interdisciplinary learning

ambience through extensive subject coverage in

all fields of modern biology and inter-phasing

with other scientific disciplines.

School of Biological Sciences

� To equip its students to keep pace with recent

developments in the field of scientific research.

� To undertake high quality research activities in

defined areas of biosciences so as to make an

impact at national and international level.

� To impart professional training for skilled human

resource development across the state and country

through short term training courses.

� To strive to develop state of the art infrastructure

comparable to best anywhere in the world.

Facilities for Research and Teaching

� Confocal Microscope Facility

� DNA sequencing and Surface Plasmon

Resonance Facility

� Micro-array facilities for Genomics

Chemistry as a subject has considerable impact on

our everyday lives and on other scientific disciplines.

The aim of the School of Chemical Sciences at NISER

is to impart high quality undergraduate and

postgraduate level of knowledge to students coupled

with cutting-edge research activity by the faculty and

the students of the school. In addition to traditional

organic, inorganic, physical and theoretical chemistry

areas, the school embarks on teaching and research

activity in the interface areas of Biology, Material

Sciences and Medicine. The teaching philosophy at

NISER is not only to impart high quality training to

students to make them talented and motivated

scientific personnel but also to inculcate human

values and concern for societal needs and

environment. The School of Chemistry offers one of

the best integrated M.Sc. programme and the syllabus

is designed not only to teach basic principles but also

to have hands on practical experience by research

projects as a part of the curriculum. The Ph.D.

programme of School of Chemical Sciences has also

been initiated since 2009. Currently, 65 integrated

M.Sc. students and 6 Ph.D. students have been

graduated so far from the School. The Integrated

M.Sc. students are in BARC training school program,

pursuing research in various institutes in India as well

as abroad. The Ph. D. students are doing their

postdoctoral research in abroad.

Research Facilities created in School.

� Completion of installation of 700 MHz Bruker

high field NMR spectrometer fitted with

cryogenically cooled probe, specially designed

for bio-molecular research. 

� DNA Oligo synthesizer

� GC Mass and ESI Mass Spectrometers

� Time-Resolved Fluorescence Spectrometers

Awards and Honours

Prof. T. K. Chandrashekar: SASTRA – CNR RAO

Award for the Year 2016
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School of Mathematical Science

The School of Mathematical Sciences (SMS) strives

to become a citadel for mathematics and allied

subjects in terms of teaching and research. The faculty

of Mathematics has a strong penchant for acquiring

and updating their knowledge and imparting it to the

students. The undergraduate program in the school

is carefully designed to train the students to acquire

creative mind and analytical skills that are needed to

pursue their career. SMS aspires to become the

foremost center in the Ph.D. program in the forefront

areas of Mathematics. In addition to formal courses

and research, seminars are conducted regularly. In

the seminars, outstanding mathematicians from

throughout the world present their latest research

findings in various fields of mathematics. SMS

envisages to introduce strong curriculum in the fields

of applied mathematics, financial mathematics and

computer science so that students can take up

prominent careers in financial/industrial

establishments.

The Curriculum of the School

5-years Integrated M.Sc. Programme:

The curricula of SMS stresses interdependence and

unified structure of science and at the same time

emphasizes intensity of study in order to achieve a

good understanding and skills in Mathematics. To

fulfil this objective, a basic common core has been

identified which constitutes the courses of the first

two semesters. The courses on Mathematics in the

3rd semester onwards will focus on reading and

understanding of mathematical proofs, emphasizing

precise thinking and presentation of mathematical

results both orally and in written form. The courses

for the second and third year have been designed to

provide an understanding of foundational level

mathematics in the areas of logic, number theory,

algebra, analysis, geometry, discrete mathematics and

informatics. The students are encouraged to develop

minor areas of interest in other streams of study by a

system of open electives running up to the end of the

sixth semester. The last four semesters have been

reserved for advanced level courses and specialized

courses. Provision has also been made for pursuing

studies in special areas and writing an innovative

project leading to a dissertation.

Ph.D. Progamme:

The aim and mission of the doctoral program in the

School of Mathematical Sciences is to produce good

and efficient scholars who will excel in acquiring and

imparting good and deep knowledge in Mathematics.

The program is carefully designed to understand

mathematics both vertically and horizontally, that is,

to obtain a fundamental understanding of basic fields

of mathematics and a thorough state-of-the-art

understanding of one major field of interest in which

the student writes his thesis. Though the emphasis is

placed on the abilities of the student recognizing

significant research problems on their own and

solving them, we create a sense of rapport between

the students and the experts in the field, that is to say

that an ambience is created for the students to have

the excitement and stimulation on their own but at

the same time with support and mentoring provided

by the teachers.

The Ph.D. degree is generally a four year program

culminating in an original piece of mathematical

research for a thesis and eventual publications in good

and scholarly journals. While the thesis is in a specific

area, the coursework leading up to this is designed to

provide breadth to prepare the students for successful

careers in the academics. Besides, there are many

opportunities for our students to enrich their
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background in mathematics. Students are strongly

encouraged to talk in the research seminars in the

school, and to attend national/international

conferences as well as regional meetings amply

supported by NISER.

Facilities for Research and Teaching

� State-of-the-art Computing facility and a High

Performance Computing Cluster for theoretical

calculation.

Other Activity

� A Summer Outreach Program in Mathematics

(SOPM) is organized by the school from 1st-12th

June 2015.”

School of Physical Sciences

The 5-year integrated Master of Science (M. Sc.)

programme in Physics includes courses from core

areas of physics such as Classical Mechanics,

Quantum Mechanics, Electromagnetism, Statistical

Mechanics and Mathematical Physics. In addition,

elective courses based on upcoming areas in physical

sciences are also offered for final and pre-final year

students. Each semester of the programme includes

one laboratory component where the students

experimentally verify their theoretical understanding

of concepts. For the pre-final year students, the

laboratories offer state-of-the-art experimental

facilities for addressing open-ended problems in

physical sciences research. Final year of the

programme includes one project course (depending

on the expertise of the available faculty in the school)

where the students learn about the various research

methodologies and many aspects associated with

carrying out active research in physics.

The Ph.D. students undergo one year of course work

(spread over two semesters) which includes courses

from the core-areas of physics such as Classical

Mechanics, Quantum Mechanics, Electromagnetism,

Statistical Mechanics, particle physics and

condensed-matter physics.

The school offers the following broad areas in physics

for carrying out research work leading to degree of

Ph.D.

� High-energy physics (Theoretical) – String

theory, Lattice Quantum Chromodynamics

� High-energy physics (Experimental) -

Experiments at Large Hadron Collider (LHC),

Switzerland

� Condensed-matter physics (Theoretical) –

Electronic structure of matter, Colloids, Soft-

condensed matter and statistical mechanics,

density functional theory etc.

� Condensed-matter physics (Experimental) –

Magnetism, superconductivity, low-temperature

physics, semi-conductors and nano-fabrication,

spectroscopy

� Ultra-cold atoms and Bose-Einstein condensation

(Experimental)

� Photonics – Nonlinear optics, Laser Physics,

Nano-photonics

Facilities for Research and Teaching

� Scanning Electron Microscope and Lithography

� Ultrafast Time-resolved Spectroscopy for

quantum life measurements of molecular

dynamics and Ultracold atoms and BEC facility

using atom trapping by lasers

� Facility of Magnetic nanostructures and

multilayers
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Scientific temper can sustain and advance in a

holistic environment. Creative thinking along with

skill based expertise is essential for new age

scientists. The School of Humanities and Social

Sciences plays a crucial role in the NISER

undergraduate programme. The purpose of

Humanities and Social Sciences is to help students

to identify a set of values which will help them

exercise integrity, vision, community involvement,

and knowledge of self. It also helps students equip

themselves with strong communication skills,

interpersonal and team building skills and apply

the same in their respective profession. Students

must understand the application of their discipline

to contemporary issues, they must acquire strong

communication and team-building skills, and they

must understand the definitions of leadership,

personal responsibility, and professionalism. The

Humanities and Social Sciences curriculum

provides students the opportunity to explore and

master communication skills, critical thinking

skills, innovative problem-solving skills, and other

learning opportunities offered by the department.

The school focuses on bridging the gap between

society-science interfaces. The School of

Humanities and Social Sciences (SHSS) is

encompassing five specific areas of study. The

school aims to become an innovative centre for

research in the fields of English, Economics,

Sociology, Philosophy and Psychology. With

faculty drawn from diverse background and

experience, it targets to be a thriving academic

community, ensuring a fertile ground for true multi-

disciplinary research, where academic programs are

nationally recognized for high levels of quality and

clear multi – disciplinary research.

The curricula of the school for the 5-year Integrated

Program emphasize interdisciplinary and holistic

approach to impart training and skills in humanities

and social sciences. To achieve this objective, a

set of core has been identified which constitutes

the courses of the first two semesters, and one in

each in third and forth semester. The curriculum

generally begins with a two-course in

communication skills,  the purpose of which is to

develop the required proficiency necessary to

communicate, both orally and in writing, in their

classes, in the workplace, and in community.

Subsequent courses consist of introductory courses

humanities and social science courses in sociology,

psychology and economics that introduce students

to the concepts of community, society, and self. In

the third and fourth semester students are offered a

variety of humanities and social science with an

opportunity to select any two courses. Students are

required to complete a minimum 16 credits.  The

electives are designed to provide advanced and

applied knowledge in the areas of science

communication, science, technology and society,

organizational behaviour, urban planning, applied

behavioural sciences, Indian society and social

problems. This installs holistic vision and

importance of responsible and sensitive global

citizenship, through cultural self-reflection, ethical

reasoning and historical understanding among the

students.

School of Humanities and Social Sciences
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The Ph.D programme aims to cultivate high quality

research in various fields of English, Economics,

Philosophy, Psychology and Sociology. Graduates

of the programme are expected to design and

execute original, high quality, interdisciplinary

research that can be published in major scholarly

journals and books of the profession. The Ph.D.

degree is generally a four year program culminating

in an original piece of humanities and social science

research for a thesis and eventual publications in

good and scholarly journals. The programme

consists of both course Work and research work

independently carried out by the student. While the

thesis is in a specific area, the coursework leading

up to this is designed to provide breadth to prepare

the students for successful careers in the academics

and industry. Students are expected to participate

in the research seminars in the school, and to attend

national/international conferences as well as

regional meetings amply supported by NISER. Tata

Institute of Social Sciences, Mumbai has recently

conveyed approval to host NISER students for the

Ph.D programme in Humanities and Social

Sciences, which will host NISER students for Ph.D

program in Humanities.
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� Along with other department of NISER, Library

is shifted from previous location in Institute of

Physics (IOP) campus to the new location of

institute in Jatni. Currently it is working in

topmost floor of School of Chemical Sciences

building and within a couple of months it will be

shifted to the multistoried building mainly

developed for it.

�  The collection of library is described in

following heading:

� Print books : 18000 (approx)

� Electronic books : 9000 (approx)

� Electronic Journals : 3500 (approx)

� Databases : 08

� CD/DVDs : 250 (approx)

� Books in different subjects such as biology,

chemistry, humanities, mathematics, physics and

interdisciplinary are acquired as per the

requirement of institute. Research journals from

reputed publishers of the world has been

subscribed. Besides conventional journals

multimedia publishers such as JoVE (Journal of

Visual Experiments) has been acquired for

NISER scientific community. As a member of

DAE-Science Direct consortium, library

community has access to all the journals

published by Science Direct. Reputed databases

such as Web of Science, SCOPUS, SCIFINDER

has been subscribed by the library. VPN system

is installed for remote access to the online

resources.

� All the online resources are linked in library web

site: http://www.niser.ac.in/library/

� Koha integrated library management software

along with Radio Frequency Identification

(RFID) system has been used for automation

work, users can access online catalogue through

intranet. Open source software is used to develop

a repository for institute’ scholarly literature.

� Library opens 365 days in a year. It has

maintained an excellent environment for reading.

Planning and monitoring work is managed

through library advisory committee.

A report on Library



14  I  National Institute of Science Education and Research Bhubaneswar

Faculty

School of Biological Sciences

Sl. No. Name  & Designation Field of Specialization

1. Dr. Abdur Rahaman Biochemistry

Reader-F

2. Dr. Asima Bhattacharyya Physiology / Host-Pathogen Interaction,

Reader- F Cancer Biology

3. Dr. Chandan Goswami Cell Biology

Reader- F

4. Dr. Harapriya Mohapatra Microbiology

Reader-F

5. Dr. Kishore CS Panigrahi Plant Biology

Reader-F

6. Dr. Debasmita Pankaj Alone Human Genetics

Reader-F

7. Dr. Manjusha Dixit Human Genetics

Reader -F

8. Dr. Palok Aich Systems Biology

Associate Professor

9. Dr. Pankaj Vidyadhar Alone Molecular Biology

Reader-F

10. Dr. Praful Singru Neurobiology

Reader-F (Chairperson)

11. Dr. Subhasis Chattopadhyay Immunology

Reader-F

12. Dr. V Badireenath Konkimalla Bioinformatics

Reader-F

13. Dr. Rudresh Acharya Macromolecular X-ray Crystallography,

Reader-F Structural Bilogy, De Novo Protein Design

14. Dr. Tirumala Kumar Chowdary Structural Virology

Reader-F

15. Dr. Ramanujam Srinivasan Bacterial Pathogenesis, Cytoskeletal Dynamics

Reader-F and Functions

16. Dr. Renjith Mathew Cell Biology, Development Biology

Reader-F
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School of Chemical Sciences

Sl. No. Name  & Designation Field of Specialization

1. Prof. V. Chandrasekhar Synthetic Inorganic Chemistry

Director

2. Prof. T.K. Chandrashekar Inorganic Chemistry

Sr. Professor Bio-Inorganic Chemistry-Expanded

porphyrin Chemistry

3. Prof. A. Srinivasan Inorganic Chemistry

Professor Bio-Inorganic Chemistry-Pyrrole Based Receptors

4. Dr. Arindam Ghosh Physical Chemistry

Reader-F Methodology development in NMR

5. Dr. B.L. Bhargava Physical Chemistry

Reader-F Computational  studies of Materials

6. Dr. C.S. Purohit Organic Chemistry

Reader-F Bio-organic and Organic Synthesis

7. Dr. C. Gunanathan Organic Chemistry

Reader-F Organomettallic Chemistry and Catalysis

8. Dr. J.N. Behera Inorganic Chemistry

Reader-F Law temperature multiferroics from single

source precursors and Porous Magnetic Materials

9. Dr. M. Sarkar Physical Chemistry

Reader-F (Chairperson) Fluorescence Spectroscopy

10. Dr. N.K. Sharma Inorganic Chemistry

Reader-F Bio-Organic and Organic Synthesis

11. Dr. Prasenjit Mal Inorganic Chemistry

Reader-F Supramolecular chemistry and Photochemistry

12. Dr. S. Peruncheralathan Organic Chemistry

Reader-F Synthetic Organic chemistry and

Asymmetric Catalysis

13. Dr. Sanjib Kar Inorganic Chemistry

Reader-F Bio-inorganic chemistry: Metals in Medicine

14. Dr. Sharanappa Nembenna Inorganic Chemistry

Reader-F Main Group Organometallic chemistry and Low

oxidation state metal chemistry

15. Dr. Subhadeep Ghosh Physical Chemistry

Reader-F Single Molecule Spectroscopy, Molecular Dynamics
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16. Dr. Sudip Barman Physical Chemistry

Reader-F Synthesis and Functionalization of Graphene

17. Dr. U. Lourderaj Physical Chemistry

Reader-F Theoretical and Computational Chemistry

18. Dr. V. Krishnan Inorganic Chemistry

Reader-F Catalysis and Materials Synthesis

19. Dr. Himansu Sekhar Biswal Laser Spectroscopy and Instrumentation

Reader-F

20. Dr. P.C. Ravikumar Inorganic Chemistry

Reader-F

School of Mathematical Sciences

Sl. No. Name  & Designation Field of Specialization

1.     Prof. Madumbai Seshachalu Narasimhan Moduli of Vector Bundles, Partial Differential Equations,

Honorary Fellow Mathematical Physics, Representation Theory

2. Prof. V. Muruganandam Harmonic Analysis

Professor

3. Dr. Anil Kumar Karn Theory of operator spaces

Associate Professor (Chairperson)

4. Dr. Biond Kumar Sahoo Representations of Geometries

Reader-F

5. Dr. Brundaban Sahu Number Theory

Reader-F

6 Dr. Deepak Kumar Dalai Cryptography

Reader-F

7 Dr. Kamal Lochan Patra Algebraic Graph Theory

Reader-F

8 Dr. Nabin Kumar Jana Probability Theory

Assistant Professor

9 Dr. Sanjay Parui Harmonic Analysis

Reader-F

10 Prof. Vellat Krishna Kumar Differential Geometry

Visiting Professor

11 Dr. Shyamal Krisha De Topology

Assistant Professor

12 Dr. Tanusree Khandai Representation Theory

Visiting Faculty
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13 Dr. Manas Ranjan Sahoo Differential Equations

Assistant Professor

14 Dr. Jaban Meher Number Theory

Assistant Professor

15 Dr. Amit Tripathi Algebraic Geometry

Assistant Professor

16 Dr. Ashwin S. Pande T-duality symmetry of Type II String Theory.

Visiting Faculty

17 Dr. Sarath Sasi Differential Equations

Visiting Faculty

School of Physical Sciences

Sl. No. Name  & Designation Field of Specialization

1. Sir Christopher Llewellyn Smith High Energy Physics and Fusion

Distinguished Professor

2. Prof. Ashoke Sen String Theory

Honorary Fellow

3. Prof. Jnanadeva Maharana String Theory

Adjunct Professor

4. Prof. Subhendra D. Mahanti Theoretical Condensed Matter Physics

5. Prof. Nu Xu Experimental High Energy Physics

Adjunct Professor

6. Prof. Rupak Mahapatra Dark Matter

Visiting Professor

7. Dr. Bedangadas Mohanty Experimental High Energy Physics

Associate Professor (Chairperson)

8. Dr. Subhasis Basak HEP Theory: Lattice QCD

Reader-F

9. Dr. Sanjay Kumar Swain Experimental HEP: LHP Physics

Associate Professor

10. Dr. A.V. Anil Kumar Statistical Mechanics and Modeling of Soft Matter

Reader-F

11. Dr. Ashok Mohapatra Ultra cold Atoms and Bose-Einstein Condensation

Reader-F

12. Dr. Chethan N. Gowdigere String Theory

Reader-F

13. Dr. Colin Benjamin Theoretical CMP and Quantum Information

Reader-F
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14. Dr. Joydeep Bhattacharjee Computational Condensed Matter Physics

Reader-F

15. Dr. Kartikeswar Senapati Experimental CMP

Reader-F

16. Dr. Prasanjit Samal Theoretical CMP, Atomic and Molecular Physics

Reader-F

17. Dr. Pratap Kumar Sahoo Nano fabrication and Ion/Photon matter interaction

Reader-F

18. Dr. Prolay Kumar Mal Experimental High Energy Physics (Collider experiments)

Reader-F

19. Dr. Ritwick Das Nonlinear optics, and Integrated Optics

Reader-F

20. Dr. Subhankar Bedanta Experimental condensed matter physics

Reader-F (Nanomagnetism and multiferroics)

21. Dr. Sumedha Special Mechanics and Interdisciplinary Applications

Reader-F

22. Dr. Yogesh Kumar Srivastava String Theory

Reader-F

23. Dr. V. Ravi Chandra Theoretical Condensed Matter Physics

Reader-F

24. Dr. Nishikant Khandai Astrophysics and Cosmology

Reader-F

25. Dr. Anamitra Mukherjee Condensed Matter Physics

Reader-F

School of Humanities and Social Sciences

Sl. No. Name  & Designation Field of Specialization

1. Dr. Pranay K. Swain Public Policy and Governance, Science-Society Interface,

Reader-F (Chairperson) Contemporary Social Issues

2. Dr. Debashis Pattanaik Social Innovation, Social Network Analysis, Social Study

Assistant Professor of Sciences and Technology

3. Dr. Rooplekha Khuntia Business Ethics, Ethical Cynicism, Organizational

Assistant Professor Behavior and Leadership

4. Dr. Joe Varghese Yeldho Critical History and Narratives of Race

Assistant Professor

5. Dr. Amarendra Das Natural Resource Management, Public Economics

Assistant Professor
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School of Biological Sciences

Courses Offered

Endocrinology, Plant Developmental Biology, Mol

Biology Laboratory, Immunology Laboratory,

Quantitative Biology,  Biological techniques: Theory

and practice.

School of Chemical Sciences

Theory: Chemistry I, Quantum Chemistry I, Physical

Methods in Chemistry II, Nuclear Magnetic

Resonance, Basic Inorganic Chemistry, Polymer

Biology I: Science of Life, Biology II: Cellular and

Genetic basis of life,  Biophysics and Biostat, Cell

biology,  Genetics,  Ecology,  Cell biology Laboratory,

Genetics Laboratory, General course, Advance

Molecular Biology,  Advance Neurobiology, Cancer

biology, Advanced Biochemistry, Biology

Laboratory, Microbiology, Biochemistry, Biophysics

and Biostat, Microbiology Laboratory, Biochemistry

Laboratory , Physiology I (Animal Physiology) ,

Physiology II (Plant Physiology), Neurobiology,

Physiology I (Animal Physiology) Lab, Physiology

II (Plant Physiology) Lab, Principles of Drug design,

Molecular genetics    Infection and immunity, Cellular

and Genetic Basis of Life, Cell Biology, Genetics,

Ecology, Cell biology Laboratory, Genetics

Laboratory, Molecular Biology, Immunology,

Chemistry, Advanced Organic Chemistry, Classics in

Molecules, Physical Organic Chemistry, Organic

Chemistry I, Organic Chemistry II, Organic

Chemistry III, Supramolecular Chemistry, Organic

Photochemistry, Advanced Bio-Organic Chemistry,

Magnetism, Solid State Chemistry, Crystallography.
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Laboratory: Chemistry Lab I, Chemistry Lab II,

Chemistry Lab III, Physical Chemistry Lab -1,

Biomolecular Lab, Electronics Lab, Inorganic

Chemistry Lab

School of Mathematical Sciences

General Mathematics – I & II, Computation

Laboratory – I & II, Analysis-I, Algebra-I (Group

Theory), Discrete Mathematics, Analysis-II, Algebra-

II (Linear Algebra), Probability Theory, Elementary

Number Theory, Analysis-III, Algebra-III (Rings and

Modules), Differential Equations, Topology,

Analysis-IV (Calculus of Several Variables), Algebra-

IV (Field Theory), Complex Analysis, Optimization

Theory, Differential Geometry, Functional Analysis,

Representation of Finite Groups, Measure Theory,

Advanced PDE, Advanced Probability and Stochastic

Process, Nonlinear Analysis, Commutative Algebra,

Advanced Linear Algebra, Information and Coding

Theory, Algebraic Topology, Operator Algebra,

Harmonic Analysis.

School of Physical Sciences

Core: Mechanics and Thermodynamics, Electricity,

Magnetism and Optics, Classical Mechanics,

Mathematical Methods I, Electronics,

Electromagnetism I, Mathematical Methods II,

Quantum Mechanics I, Electromagnetism II,

Statistical Mechanics, Quantum Mechanics II, Special

relativity, Atoms, Molecules and Radiation,

Introduction to Condensed Matter Physics, Nuclei

and Particles

Electives: Classical Mechanics-II, Advanced Solid

State Physics, Astronomy and Astrophysics,

Computational Physics, Quantum Field Theory I,

Quantum Optics, Particle Physics, Introduction to

Phase-transition and Critical Phenomena, Plasma

Physics and Magneto-hydrodynamics, Biophysics,

Nonlinear optics and laser, Quantum Information,

General Relativity and Cosmology, Soft Condensed

matter, Applied Nuclear Physics, Many Body Physics,

Quantum and Nano-Electronics, Nonlinear Physics,

Chaos, Turbulence, Theory of Magnetism and

Superconductivity, Density functional theory of atoms

molecules and solids, Quantum Field Theory II.

School of Humanities and Social
Sciences

Technical communication – I & II, Introduction to

Psychology,  Introduction to Sociology, Introduction

to Economics, History of Science, Sociology of

Science and Technology, Science Communication

and Citizen, Organizational Behaviour, Applied

Behavioural Science, Perspectives on Indian Society,

Life and Community in the Urban World.
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Systems Biology

(Palok Aich, Associate Professor)

Modern day world requires more work than play.

While such demand puts us under various stressors

(cause of stress) with the potential to perturb

homeostasis, physiologically we try to restore

normalcy by adjusting parameters of several

physiological processes of a system. How we achieve

the restoration, how are balancing acts performed

among different physiological processes such as

immunity, metabolism etc. are a few of the interests

of my laboratory. My lab tries to develop

methodologies to quantify psychological stress status

of individuals, correlating stress with disease

susceptibility (e.g. metabolic syndromes and

infectious diseases) as well as how innate immunity

can be primed to prevent against such diseases. For

priming, we use mainly select probiotics and host

defense peptides. We also try to enhance efficacy of

these immune modulators by nanotechnology. In

addition, we also attempt to understand how

metagenome of gut microbiome regulates us. As we

are more metagenomic than genomic, my main

emphasis is to understand cross talk between host

genome and metagenome of resident microbiomes

under different conditions.

Our results are leading to an insight that correlation

of genomic and metagenomic (especially for gut

microbiota) properties of individuals could perhaps

lead to a better understanding of physiology and

Academic Achievements and

Research Overview

School of Biological Sciences

perhaps better maintenance of health. We use a

combination of experimental and theoretical

methodologies to achieve our goals

Signaling systems in plants, Light perception,

flowering time control, circadian rhythm and

biological clock.

(Kishore CS Panigrahi, Reader-F)

As a living organism, plants are unique in many ways

compared to animals. Like animals they also sense

and perceive environmental stimuli and react to it.

However, unlike animals they cannot run away from

the unfavorable environmental conditions. They have

also mechanisms that anticipate diurnal and seasonal

changes that in turn are required for its reproductive

fitness. Undoubtedly, they have evolved with

amazingly intricate but well defined signaling

networks tuned to suit its neighboring environment.

We would like to explore these signaling networks

in plants and would employ molecular, genetic,

proteomic and cell-biological approaches. These

researches would lead to identify possible regulators

that would help the plant to withstand the effects of

global warming and climate change. Furthermore, we

will also explore some of the locally available

medicinal plants and their extracts under the frame-

work of chemical genetics. We wish to start with the

following areas first and would expand our research

interest with time and need.

1. Light signaling and flowering time control in

plants
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2. Plant response to stress. Proteomic and

microarray profiling in different tissues and

regions of a plant.

3. Screen for early or late photo-periodic flowering

regulators influenced by the diurnal temperature

differences.

Nuclear remodelling in Tetrahymena: Role of

Dynamin related protein

(Abdur Rahaman, Reader-F)

Nuclear remodelling is a universal process that occurs

in all eukaryotes. It is relevant to human health, since

a number of known human diseases are linked to

nuclear remodelling. In spite of extensive research

using higher eukaryotic systems, some basic

questions related to nuclear remodeling remains

unanswered. Specifically the mechanism of nuclear

envelope expansion including the lipid addition to

the nuclear envelope is not clearly understood.

Tetrahymena undergoes closed mitosis and nuclear

envelope expands ~10 folds during specific stages in

cell conjugation. My group is interested on nuclear

remodelling in Tetrahymena , specifically

understanding the mechanism and cell cycle

regulation of nuclear envelope expansion. Gene

manipulation, generation of knockouts, maintenance

of lethal alleles and in vivo structurefunction analysis

are easily achieved in Tetrahymena. This makes it a

suitable model organism to study nuclear remodeling.

Cell biology of pain

(Chandan Goswami, Reader-F)

TRP channels at the peripheral neurons act as “pain

receptors” and are sensitive to stimuli like low pH,

high temperature, noxious compounds, immune

system and psychological state. In most cases, the

pain is “acute” and thus decays fast if not vanishes in

absence of these stimuli. However, in case of long-

lasting chronic pain, there is no effective medical

treatment. The factors involved in the development

of chronic pain remain unclear. The chronic pain can

be partially explained by the permanent changes in

the neuronal signaling events and by alternate

neuronal connections. Understanding of different

molecules, cellular components like mitochondria and

cytoskeleton as well as their complex regulation in

the context of pain chronification is the main focus

of this lab.

Molecular and Cellular Targets of Anesthesia

and Anesthesia-induced Neurotoxicity; Role of

small GTPases in Development and Disease

(Debasmita Pankaj Alone, Reader-F)

Understanding molecular mechanisms that lead to a

clinical state of “Anesthesia” has been a struggle for

anesthesiologists, physiologists, biochemists and

behavioral biologists for a very long time now. Upon

exposure to anesthetic agents the subject feels no

pain, loses short term memory and remains

unconscious. The required high concentrations of

these drugs both influences the fluidity of the lipids

and acts on proteins such as ion channels and

receptors e.g. GABA, Glutamate receptors, voltage

gated and leak channels. My research aims to

contribute by uncovering novel molecular targets of

general anesthetics using molecular genetics in

Drosophila melanogaster. Another major thrust

would be to develop a fly model for understanding

any neurotoxicity possibly associated with exposure

to general anesthetics. This would also help establish

the validity of conflicting opinions about influence

of anesthetics on progression of neurodegenerative

diseases i.e. actions of anesthesia are completely

reversible versus increasing evidence that they might

lead to irreversible changes by inducing apoptosis in

the CNS. Possible outputs would involve developing

new behavioral methodologies and employing various

genetic, anatomical and behavioral assays to screen

for neurotoxicity associated not only with general
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anesthetics but also with various other drugs and

chemicals.

Microbial genome dynamics and plasticity,

antibiotic resistance genes and mobile genetic

elements

(Harapriya Mohapatra, Reader-F)

My areas of research interests basically revolves

around comparative genomic analysis of commensal

and pathogenic bacteria. As antibiotic resistance has

manifested itself as a serious public health problem

all over the world. Complexity of the problem

escalates manifold in developing countries due to

numerous interlinked socio-economic factors. One

of the projects aims at understanding the transmission

dynamics of microbial resistome. Moreover, in nature

seldom do bacteria exists in solitaire. It is increasingly

evident that majority of pathogenic bacteria are

derived from commensals that have acquired genes

from foreign source. The second area of my research

interest involves studying the evolution of pathogenic

bacteria from their non-pathogenic counterpart.

Angiogenesis regulation, Genetics of Muscular

Dystrophy, Genetics of coronary artery

disease, gallstone disease and diabetes mellitus

(Manjusha Dixit, Reader-F)

To delineate molecular mechanism contributing to

the pathological changes in Facioscapulohumeral

Muscular Dystrophy and to establish therapeutic

regimes, role of Pitx1 in FSHD was determined. To

test the hypothesis that up-regulation of Pitx1

contributes to the pathological changes in FSHD,

DUX vectors and Pitx1 promoter fragment were

cotransfected in C2C12 cells. Luciferase assay

identified that PITX1 is direct transcriptional target

of DUX4. Site directed mutagenesis of Pitx1

promoter fragment reduced luciferase activity

significantly when cotransfected with DUX vector.

Electrophoretic mobility shift assay further confirmed

interaction between DUX4 and Pitx1. Also

conditional muscle specific Pitx1 transgenic mouse

line was developed, which can be animal model for

FSHD.

Interdisciplinary approaches towards rational

drug design and molecular medicine; Chemo/

Pharmacogenomic profiling of traditional

medicine and natural products

(K. V. S. Badireenath, Reader-F)

Interdisciplinary approaches in the area of rational

drug design and molecular medicine is the need of

hour to drive high-throughput drug discovery. An

increased understanding of molecular principles of

protein-ligand interactions indeed enabled drug

design and discovery in a big way by thoroughly

indexing data from various computational and

experimental methods. The quality of hit compounds

from virtual screening can be adequately increased

based on the understanding the structure activity

relationship of any drug using different data-mining

strategies. Ultimately, the goal of applying such

methods would yield reliable hit compounds which

can be further validated in lab conditions.

Molecular mechanisms of eukaryotic

translation initiation

(Pankaj Vidyadhar Alone, Reader-F)

Protein biosynthesis is an important step in the life

cycle of cells where genetic information is converted

into functional protein information. Selection of an

open reading frame is a key function of the translation

initiation apparatus and a key regulatory step, which

controls geneexpression. My research interests are

to understand a) Mechanism of start codon

recognition & translation fidelity. b) Translational

control in molecular medicine and regulation of

protein biosynthesis. c) Architecture of translation

apparatus, molecular interactions and supra molecular

assembly of translation initiation complex. I am using
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a range of genetic, biochemical and biophysical

techniques in the yeast model system.

Cellular mechanism of immune-regulation and

its translational use in immuno-therapy

(Subhasis Chattopadhyay, Reader-F)

Immune system is accountable for combating

infectious diseases and cancer, in allergy,

autoimmunity and immunopathology. The cellular,

molecular and organismal levels to understand

development, function, and regulation of the immune

system from the most fundamental mechanisms to

therapeutic applications are the major interests of

Immunology Research. We would like to study

immuno-regulatory T cells (Treg) and Toll like

Receptor. (TLR) response in cancers, infectious

diseases and inflammatory responses to regulate the

immunogenic T cell response and designing the

cellular inhibitors of Tregs so that

immunosuppressive Tregs in tumor and infectious

diseases can be regulated. Research in animal model

and also with the human blood samples from normal

donors and patients with due consents and National

guide lines are the prime candidates for such

experimental studies.Such understanding will help

us towards designing vaccine strategies to control

various diseases.

Structural Biology of membrane and water

soluble proteins, de novo protein design, and

structure based drug design

(Rudresh Acharya, Reader-F)

Our research focuses on structural biology of

membrane, and soluble proteins. We use X-ray

crystallography as a tool to elucidate the structures

of proteins.  We are interested in elucidating structures

viroporins. The channel structure provides insights

into molecular mechanism for channel activity, and

also aid in desiging antiviral drugs. Our interest is

also to determine the structures of TM domain of

bacterial histidine kinase sensors (HKs) to decipher

the molecular mechanism for signal transduction

across the membrane. This understanding is essential

in general, and critical for pharmaceutically relevant

therapeutic targets. Our research also focuses on

understanding helix-helix interactions in membrane

proteins with respect to dynamics, stability and

structure-function correleations.  The knowledge

based parameters will be put into test by

computational protein design of transmembrane

proteins and characterization by various biophysical

experiments.  We are also open to widen our interests

on the other systems.

Structural Virology (Tirumala Kumar

Chowdary, Assistant Professor)

We are interested in biology of emerging infectious

viruses, with emphasis on viral entry into host cell

and virus-host protein interactions. We use molecular

virology, structural biology, biophysical and

biochemical techniques to study viral cell-entry

machinery and its interactions with cellular

receptor(s). Broad goal of our research is to develop

knowledge for novel therapeutic strategies that

prevent viral entry, and hence infection.

Neural circuits and neuroendocrine regulation

(Praful S. Singru, Reader-F)

We have been interested in studying the complexity

of neural circuitries, the multisynaptic pathways, and

the neuroactive substances involved in the regulation

of feeding, energy balance, reward and

neuropsychiatric disorders.  We are also exploring

the neural pathways and interaction of

neurotransmitters in the preoptic area and

hypothalamus which links reproduction with energy

status, and governs the neuroendocrine regulation of

seasonal reproductive cycle and reproductive

behavior.
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Research Publications:

Publications
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stages of Sarcophaga (Parasarcophaga) albiceps

Meigen,1826 (Diptera: Sarcophagidae) on

Gallus galluscarcass: Their applications as

forensic indicators. IOSR Journal of Agriculture

and Veterinary Science (IOSR-JAVS) 8, (8), Ver.

II, PP 79-89
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38. A. Chakraborty, S Ghosh, W Ansar and D

Banerjee (2015) Brachymeriaminuta

(Hymenoptera:  halicididae) Pupalparasitoidsof

Forensic Indicator Sarcophaga(Parasarcophaga)

albiceps (Diptera: Sarcophagidae) from India,

Prommalia.

39. S. H Habib, W Ansar, S Ghosh, A K Das, (2015).

The Rare Association of Enterobiusvermicularis

Infestation Causing Acute Appendicitis in

Children: A Case Report and Review of the

Literature Sch. J. App. Med. Sci., 3:38-44

40. Kumari D, Tiwari A, Choudhury M, Kumar A,

Rao A, Dixit M. (2016) A Novel KERA

Mutation in a Case of Autosomal Recessive

Cornea Plana With Primary Angle-Closure

Glaucoma. J Glaucoma, 25, e106-9

41. Das L, Kokate SB, Rath S, Rout N, Singh SP,

Crowe SE, Mukhopadhyay AK, Bhattacharyya

A. (2016) ETS2 and Twist1 promote

invasiveness of Helicobacter pylori-infected

gastric cancer cells by inducing Siah2. Biochem

J. 473, 1629-40

42.  Rath S, Anand A, Ghosh N, Das L, Kokate SB,

Dixit P, Majhi S, Rout N, Singh SP, Bhattacharyya

A. (2016) Cobalt chloride-mediated protein

kinase Cá (PKCá) phosphorylation induces

hypoxia-inducible factor 1á (HIF1á) in the

nucleus of gastric cancer cell. Biochem Biophys

Res Commun.471, 205-12

43. den Hartog G, Chattopadhyay R, Ablack A, Hall

EH, Butcher LD, Bhattacharyya A, Eckmann L,

Harris PR, Das S, Ernst PB, Crowe SE. Regulation

of Rac1 and Reactive Oxygen Species Production

in Response to Infection of Gastrointestinal

Epithelia. PLoS Pathog.12, e1005382

44. Kim KH, Ko DK, Kim YT, Kim NH, Paul J,

Zhang SQ, Murray CB, Acharya R, DeGrado

WF, Kim YH, Grigoryan G. (2016) Protein-

directed self-assembly of a fullerene crystal. Nat

Commun. 7, 11429

45. Mishra P, Kumar A, Mamidi P, Kumar S,

Basantray I, Saswat T, Das I, Nayak TK,

Chattopadhyay S, Subudhi BB, Chattopadhyay

S. (2016) Inhibition of Chikungunya Virus

Replication by 1-[(2-Methylbenzimidazol-1-yl)

Methyl]-2-Oxo-Indolin-3-ylidene] Amino]

Thiourea (MBZM-N-IBT). Sci Rep.6: 20122

46. Pradhan B, Guha D, Ray P, Das D, and Aich P.

(2016). Comparative Analysis of the Effects of

Two Probiotic Bacterial Strains on Metabolism

and Innate Immunity in the RAW 264.7 Murine

Macrophage Cell Line. Probiotics Antimicrob

Proteins. 1-12

47. Majhi RK, Kumar A,Yadav M, Kumar P, Maity

A, Giri SC, Goswami C. (2016)Light and

electron microscopic study of mature

spermatozoa from white pekin duck (Anas

platyrhynchos): An ultra-structural and

molecular analysis. Andrology 4, 232-44

48. Mohanty G, Swain N, Goswami C, Kar S,

Samanta L. (2016) Histone retention, protein

carbonylation and lipid peroxidation in

spermatozoa: Possible role in recurrent

pregnancy loss. Systems Biology in

Reproductive Medicine 62, 201-12

49. Das JK, Mahapatra R, Patro S, Goswami C, Suar

M. (2016) Lactobacillus acidophilus binds to

MUC3 component of cultured intestinal

epithelial cells with highest affinity. FEMS

Microbiology Letters 363.pii: fnw050

50. Ghosh A, Kaur N, Kumar A, Goswami C. (2016)

Why individual thermo sensation and pain
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perception varies? Clue of disruptive mutations

in TRPVs from 2504 human genome data.

Channels (Accepted)

51. Kumar A, Majhi RK, Swain N, Giri SC, Kar S,

Samanta L, Goswami C. (2016) TRPV4 is

endogenously expressed in vertebrate

spermatozoa and regulates intracellular calcium

in human sperm. Biochemical and Biophysical

Research Communications. 473, 781-8

52. Pal S and Konkimalla VB. (2016) Sulforaphane

regulates phenotypic and functional switching

of both induced and spontaneously

differentiating human monocytes. International

Immunopharmacology. 35, 85-98

53. Satpathy R, Konkimalla VB, Ratha J. (2016) In

Silico Phylogenetic Analysis and Molecular

Modelling Study of 2-Haloalkanoic Acid

Dehalogenase Enzymes from Bacterial and

Fungal Origin. Advances in Bioinformatics.

Article ID 8701201

54. Sanyasi S, Majhi RK, Kumar S, Mishra M, Ghosh

A, Mrutyunjay S, Satyam PV, Mohapatra H,

Goswami C, Goswami L. (2016) Carboxy Methyl

Tamarind Polysaccharide-capped silver

Nanoparticles (AgNP) inhibit biofilm formation by

blocking FtsZ-FtsA complex-mediated microbial

cell division. Scientific Reports (Accepted)

55. Singh U, Kumar S, Shelkar G, Yadav M, Kokare

D, Goswami C, Lechan R, Singru PS. (2016)

Transient receptor potential vanilloid (TRPV3)

in the ventral tegmental area of rat: role in

modulation of the mesolimbic-dopamine reward

pathway. Neuropharmacology (Accepted)

56. Tripathy B, and Acharya R (2016) Production

of Computationally Designed Small Soluble-

and Membrane-Proteins: Cloning, Expression

and Purification. Book chapter in “Methods in

Molecular Biology Computational Protein

Design” published by Springer

57. Sanchez Carranza AP, Singh A, Steinberger K,

Panigrahi K, Palme K, Dovzhenko A, DalBosco

C. (2016) Hydrolases of the ILR1-like family

of Arabidopsis thaliana modulate auxin response

by regulating auxin homeostasis in the

endoplasmic reticulum. Sci Rep. 6, 24212.

58. Ghosh S, D Banerjee and W Ansar, (2016)

Morphological and Molecular identification of

crime reporter flies in Forensic entomology,

Indian Journal of entomology (Accepted).

59. Badapanda C, Sahoo GC, Middha A, Majhi MC

and Nayak R. (2016)  Functional Annotation and

Epitope Prediction of Hypothetical Proteins of

Mycobacterium tuberculosis H37Rv: An

Immunoinformatics Approach. Journal of

Bioengineering & Biomedical Science, 6, 1000196

Conferences/Seminars/Colloquium etc.

organised by the School

� Second meeting of the India sub-continental

Branch of the International Neuropeptide

Society, Dec. 13-14, 2015.

�  International workshop-cum-conference on

applications of systems and mathematical

biology in the areas of stress, microbiome and

probiotics (ASMB-SGMP), March 6-13, 2016.

� 3rd Biennial PAi Conference & International

Symposium on Stress, Microbiome &

Probiotics, March 11-13, 2016.

Colloquia

� Prof. J. Gowrishankar, Director, CDFD,
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Placement of graduating students in the Department (Batch - 2010-15)

Sr. Name Designation Current designation and affiliation

1. Saurabh Ratiram Patil PhD Scholar NCBS, Bangalore

2. Anurag Priyadarshi PhD Scholar IIT Guahati

3. Aditya Prasad Naik PhD Scholar European Synchrotron Radiation facility, Grenoble, France

4. Bharath Merugu Shiva PhD Scholar Shanghai-Jio Tong University, Shanghai, China

5. Ruchishree Konhar JRF NEHU, Shilong

6. Ansuman Sahoo CSIR NET (LS) NYU, Buffallo, USA

7 Krushna Chandra Murmu NET-LS JRF at ILS, Bhubaneswar

8 Aditya Anand PhD in ILS Bhubaneswar

Hyderabad. April 2015. Title: On the Method

of Science, Darwinian Evolution, and the

Central Dogma

Awards/recognition received during the year  

� Dr. Praful Singru was selected as a Member,

Executive Council; Society for Evolutionary and

Integrative Biology (SEIB), India. 2014-15

� Dr. Debasmita Alone was elected as a member;

Executive Council (2015-2017) of All India

Society for Cell Biology, India

� Dr. Chandan Goswami has been selected as

editorial member (2015) for PeerJ.

� Dr. Kishore C Panigrahi has been selected as

editorial member for “Frontiers in Bioscience”

Research Facilities created in the School

� Animal house transit facility (for Mouse, rat and

Zebra Finch)

� Animal cell culture facility

� Green house and Phytotron facility for plant

development research

� Fly facility

� Microbial facility

� Imaging facility

� Proteomics and genomics and drug discovery

facility

� Flow cytometry facility

� Crystalization and X-ray diffraction facility

� Low-temperature storage facility

� Computational facility

Any other information which think worthy to

be published in Annual Report

�  A NEW PASSAGE TO INDIA, Between Dr.

K.C. Panigrahi, SBS NISER and Prof. Klaus

Palme of Albert Ludwigs University, Frieburg.

Funded by DAAD, GERMANY.

� Mr. Ashutosh Kumar received “Oral

Presentation Award” in YUVA ISAR

Conference held by Indian Society for Assisted

Reproduction from 8th-9th August 2015

� Mr. Arijit Ghosh (MSc student in SBS) received

“Second poster award” in “1st International

Conference on Translational Research: From Basic

Science to Clinical Application”, at KIIT University,

Bhubaneswar, India”. 5-7th February, 2015
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Prof. V Chandrasekhar, Professor

Prior to joining NISER as Director in January 2014,

Prof. Chandrasekhar worked at the Tata Institute of

Fundamental Research, Centre for Interdisciplinary

Sciences, Hyderabad as a Senior Professor and Dean

(2012-14) and at IIT Kanpur at the head of the

Department of Chemistry and Dean of Faculty

Affairs. His current research interests are in the area

of molecular materials, main-group- and

organometallic chemistry. He is the recipient of

several national and international awards including

the Shanti Swarup Bhatnagar Award, the Friedrich-

Wilhelm Bessel Award, and the national J. C. Bose

Fellowship. He is a fellow of all the academies of

sciences in India as well as the academy of sciences

of the developing world, Trieste, Italy.

Prof. T. K. Chandrashekar, Sr. Professor

Our research activities are centered on synthesis and

application of tetrapyrrole pigments and related

macrocycles. Mainly focuses on; (1) To understand

such macrocycles in the biological world; (2)

Structure – Function correlations; (3) To find out their

potential applications as Non-liner Optical materials,

Photodynamic therapeutic drugs and receptor

properties and (4) Use as versatile catalysts for many

industrial inorganic reactions.

Prof. A. Srinivasan, Professor

Pyrrole Based Receptor Materials. Our research

interests are: (1) synthesis of various metallocenyl

incorporated calixpyrrole and calixphyrin – normal

and expanded derivatives, structural analysis and

receptor properties; (2) Calixbenzophyrins with

Aggregation Induced Enhanced Emission

Characteristics and applications as Hg(II)

chemosensor; (3) Synthesis and structural analysis

of normal, expanded and contracted porphyrinoids;

(4) N-confused porphyrinoids – as Sensitizer for

Photodynamic therapeutic applications and (5) Metal

assisted macrocyclic synthesis.

Dr. Sanjib Kar, Reader F

Transition metal complexes are important in catalysis,

materials synthesis, photochemistry, and biological

systems. Display diverse chemical, optical and

magnetic properties. In that context we are exploring

the synthesis, structural characterization,

spectroscopic properties (Raman, IR, NMR),

electrochemistry, magnetic properties and chemical

reactions of novel transition metal complexes.

To design and synthesis of newer classes of iron and

manganese complexes incorporating selective

combination of porphyrin and corrole ligand

functionalities in order to achieve synthesis of the

relevant iron and manganese complexes whose

oxidation levels, electronic properties and mode of

reactivity can be tuned by selective introduction of

suitable donor or acceptor groups in the porphyrin/

corrole frameworks. We will analyze the use of high-

valent iron and manganese complexes of corrole and

porphyrinin atom transfer and dioxygen

evolvingcatalysis. Study of transition metal

complexes of corrole and porphyrin will lead to

discovery of excellent catalysts, in terms of stability

and efficiency, for a variety of synthetic reactions.

We will also investigate the efficacy of these

complexes to intervene tumor growth. Preliminary

study indicates that the proposed compounds indeed

is able to induce apoptosis in vitro, an elaborate

investigation is warranted to fully understand their

mechanism of action and also the effectiveness in

suppressing the tumor in vivo. Thus the present work

will have a great translational importance in

therapeutic intervention of tumor.

Water oxidation catalyzed at the oxygen-evolving

center (OEC) in photosynthesis is one of the most

School of Chemical Sciences
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important and fundamental chemical processes in

nature. A manganese cluster consisted by four

manganese ions in higher plants plays an important

role as a catalyst for water oxidation and oxygen

evolution. It is our aim to establish artificial OEC

models not only for understanding and simulating the

photosynthetic OEC, but also to construct artificial

photosynthesis, which is attracting a great deal of

interest to convert solar energy into fuels.

The enzyme family cytochrome P-450 (cytochrome

P-450s are oxidation enzymes, which bear a thiolate

group as an axial ligand and catalyze the oxidation

of organic substances by oxygen activation) catalyzes

the incorporation of one oxygen atom from O
2
 into a

variety of organic substrates. We prepare chemical

models (metal porphyrin) of cytochrome P-450 for

catalytic oxygenation of olefins and hydrocarbons.

Dr. Arindam Ghosh, Reader-F

Our group works on method developments in the field

of small molecules as well as large bio-molecules,

digital signal processing techniques applicable to

spectroscopy. Currently we are working on four

different projects. The first aims at investigating, both

theoretically and experimentally, the noise profiling

of different rapid data acquisition techniques. The

second project try to find solution against some of

the fundamental challenges of NMR such as

background noise, overlapping of signals, presence

of undesired signals etc using digital signal processing

techniques. The third project focuses on developing

a MATLAB based programming package which will

both simulate NMR spectra and help in product

operator formalism at the same time. In addition we

also work on NMR metabonomics and method

developments associated with it.

Dr. B. L. Bhargava, Reader-F

Molecular simulations provide insights into the

structure and dynamics of a system at atomic level

helping to understand the system from a microscopic

perspective.  Using molecular simulations, it is

possible to carry out controlled (virtual) experiments

at extreme conditions without the safety issues

involved in carrying out the actual experiments.   We

use ab initio methods, and empirical potential based

molecular dynamics and Monte Carlo techniques to

study condensed phases of materials.  We explore

the structural and dynamical properties of materials

that are of potential use.  For systems exhibiting

aggregation behavior beyond the length scales

accessible to the atomistic simulations, coarse grained

MD simulations are used.  Biological systems such

as proteins and lipids are also be studied using

molecular dynamics.

Dr. Chandra Shekhar Purohit, Reader-F

Peptide Nucleic Acid as a Tool for Sequence Specific

DNA Cleavage. The manipulation of DNA serves as

a tool for genetic engineering and DNA

nanotechnology. It can even be possible to use these

tools in cancer therapy for these following reasons.

Cancer is caused by unregulated cell division in the

tissue. One of the chemotherapy approaches for its

cure is to damage the DNA, thereby stopping the cell

to divide further which leads to apoptosis of the cell.

cis-Platin is one of the chemical agent used to treat

cancer. The function of cis-Platin is to cross linking

two DNA strands, thereby stopping the cell division.

Another way of stopping cell division is to damage

the DNA which cannot be repaired by the cellular

mechanism. Single nick on the DNA by cleaving

phosphate bond is usually repaired by the enzymes.

However, a second damage around the damaged site

is hard to repair and leads to apoptosis. Because of

possible chemotherapy agents and other uses in

biotechnology, there has been a lot of interest in

preparing molecules and metal complex that cleave

DNA. The major disadvantage with these molecules

is their non-sequence specific cleavage of DNA.

Therefore, new chemical agents are required which

can cleave DNA with sequence specificity. In

principle, this is possible if these molecules will have
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two components. One, which targets the DNA

sequence specifically, and binds to it and a second

component, cleaves the DNA at that position. This

strategy will be used to synthesize few molecules and

study their properties during the project execution.

Dr. C. Gunanathan, Reader-F

Chemistry of Pincer Complexes: Developing

Sustainable Catalytic Processes. Sustainable

development is accepted as an essential goal for

achieving societal, economic and environmental

objectives. Chemists have a prominent role to play

for such a development by devising new

environmentally benign methodologies. Discovery of

new reactions to make advanced synthetic

intermediates and target molecules in minimal steps

also could save time, investment and minimize

chemical waste.

Chemistry of Pincer Complexes is an important and

rapidly growing discipline in Science. The focus of

our research is centered on developing new pincer

complexes and their applications as catalysts for

synthesis, bond activations, and activation of small

molecules. Hence, our group opens up a research

discipline that focus on the fundamental studies of

design and synthesis of new pincer complexes, and

their organometallic chemistry with the perspective

of developing efficient and green catalytic

transformations through new discoveries. We also

plan to foray into multi-component reactions and

development of new lanthanide complexes for

catalysis.

Dr. Jogendra Nath Behera, Reader-F

There is a considerable interest in multimetallic

oxides incorporating heavy main group (lead and

bismuth) and transition metals because of their

attractive properties, such as ferro- and

piezoelectricity, multiferroism, catalysis, and

superconductivity. However, the preparation of lead-

containing mixed oxides by traditional high-

temperature solid state synthesis is often difficult to

control because of the volatility of PbO. It is well-

known that some heterometallic coordination

complexes with suitable ligands can be used as single-

source precursors (SSPs) to obtain crystalline oxide

materials upon their decomposition at significantly

lower temperatures compared with the solid state or

multisource precursor approaches. The most common

application of metal â-diketonates as precursors for

the metals and metal oxides is based on their high

volatility and clean, low-temperature decomposition

pattern. To understand the importance of lead-

containing transition hetero-bimetallic oxides, we are

synthesizingc respective hetero-bimetallilc

diketonates as single source precursors by both

solution and solid-state methods.

While metal-organic frameworks have shown much

promise and potential in interactions with small

molecules (i.e; gas adsorption, etc), few studies report

electronic or ionic conductivity in such porous

compounds. To induce electronic conductivity, we

will develop new frameworks with select metal

cations and ligands to enhance electron transfer

throughout the framework.

The most remarkable characteristic of MOFs relevant

to catalysis, which makes them unique, is the lack of

non-accessible bulk volume and thus, the mass

transport in the pore is not hindered. Secondly,

different strategies can be applied to introduce

catalytically-active sites to facilitate the reaction

inside MOFs. One approach is to utilize the metal-

connecting points which coordination environments

is saturated with coordinated water or other solvent

molecules that can be easily removed without

destroying the parent framework In another approach,

the catalytic sites are incorporated directly into the

bridging ligands used for the construction of MOFs.

Importantly, the MOFs allow thedesired incorporation

of catalytic sites in the controlled fashion, oriented

towards the pore interiorand specifically organic-
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grafting, therefore, can offer unique applications in

heterogeneous catalysis.

Dr. Moloy Sarkar, Reader-F

We are mainly interested in the photophysical

behavior of electron donor-acceptor (EDA)

molecules in both conventional solvents and in room

temperature ionic liquids. We are interested to study

important photo-processes such as electron transfer,

proton transfer reactions etc. of different EDA

molecules by examining the spectral and temporal

behavior of the systems using steady state and time-

resolved absorption and fluorescence techniques.

Dr. Nagendra K. Sharma, Reader-F

Specialization in Bio-organic chemistryand dealing

with following research area, Design, Chemical

Synthesis and biological evaluation of Nucleic Acid

& Peptide analogues, Synthesis of Inhibitors, to study

the DNA/Protein and protein/protein Interaction in

vitro, Mechanistic studies of Isoprenoids Enzymes

and biosynthesis of natural products

Dr. Prasenjit Mal, Reader-F

Ion sensing, particularly as it could be applied to the

emerging area of nano-technology and in parallel

provide a platform to the drug-discovery, is a key area

in which scientific and technological progress may

be translated into economic growth. Prasenjit Mal

has developed several new concepts in

supramolecular chemistry while working in Prof.

Michael Schmittel’s laboratory at University of

Siegen (Germany) as a Humboldt fellow, in Dr.

Jonathan R. Nitschke’s laboratory at University of

Cambridge and also at NISER Bhubaneswar and so

has proved his abilities in this related domain i.e.,

development of transition metal ion sensor

(submitted). In next few years, he is going to work in

an area where the major focus will be to develop

ratiometric fluorescent probes for monitoring

transition metal ion triggered cellular uptake of

bioactive molecules. Cellular delivery of bioactive

molecules by passive diffusion is usually restricted

to small nonpolar molecules, while large or polar/

charged compounds are not membrane permeable

unless actively transported to the interior of the cell

by specific mechanisms (e.g. endocytosis). Beside

the general challenge of effective cellular delivery,

accumulation of a drug (or diagnostic agent) at its

target site is a central aim of modern delivery

techniques to make products more effective and

selective and, as a result, safer. In general,

fluorescence-based probes provide highly sensitive

or accurate informationthat are suitable for the

visualization of trace metal ions in biological

environments. Specific requirements in terms of

probe design will be taken into account for

terpyridine/phenanthroline metal binding unit and

proper functionalization of the probe for conjugation

to other molecules. The terpyridine chelating unit is

known to be an efficient binder for transition metal

like Zn(II) or Fe(II), and also the phenanthroline unit

can easily accommodate Cr(III) . The project includes

organic synthesis, photophysical characterization and

probe application to live cells using fluorescence

microscopy. Thus, successful execution of the

proposed idea would lead both to the introduction of

new tools into the toolkit of chemical biology, in

addition to preparation of new materials that might

be of potential use for are of medicinal chemistry.

Dr. S. Peruncheralathan, Reader-F

Over the decades chemistry has changed the way from

alchemy to nanoworld. However, one facet remains

constant; that’s the ability to create molecules in a

stereo and regio controlled manner. In this regards,

synthetic chemists play a vital role in assembling

molecules by using different strategies. Among them,

the use of catalysis to promote organic

transformations is a key tool. Our research focuses

on developing new catalytic approaches for

synthesizing fine chemicals and enantiopure target

molecules those are having unexplored physical and

biological properties.
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We are interested in engaging our research activities

in the following areas: Enantioselective

Organocatalysis, Metal-Mediated Molecular

Synthesis

Dr. Sharanappa Nembenna, Reader-F

Main Group Organometallic and Synthetic Inorganic

Chemistry. Development of new ligand systems,

Synthesis and characterization of main group metal

complexes, Metal complexes with metal-metal bonds,

Synthesis of low oxidation state metal complexes

Dr. Sudip Barman, Reader-F

Graphene is new allotrope of carbon, a ‘thinnest

material in the world’. It is two-dimensional sheet of

sp2 hybridized carbon. In spite of profound interest

and continuing experimental success by experimental

scientists, widespread implementation of graphene

has yet to occur. Just like other newly discovered

carbon allotrope (Carbon nano tube, Flulerene)

material synthesis and processibility have been the

rate-limiting steps in evaluation of graphene

application.  The outstanding electrical and

mechanical and chemical properties of graphene

make it attractive element for application in

electronics.  However, efforts to make patterned

conducting graphene have been hampered by the lack

of specialist methods for electrical modification of

graphene for its application. One of the main interests

of my work is to develop new synthetic route for large

scale production of graphene.  The functionalization

of graphene will be done by using well-known

chemical reactions.

Dr. V. Krishnan, Reader-F

The chemistry in my group will be interdisciplinary

which includes inorganic, polymer and organic. My

research focuses on the development of new synthetic

routes for application in catalysis, and materials

chemistry and fall into the following general areas

viz., cooperative catalysts for CO
2
 fixation, chiral

counterions, hybrid inorganic-organic materials.

Dr. P.C. Ravikumar, Reader -F

 He did his PhD from IISc Bangalore under the

guidance of Prof. A. Srikrishna in the field of total

synthesis of natural products. Subsequently after

completing his PhD he moved to Duquesne

University, Pittsburgh USA in the group of Prof.

Fraser Fleming as a postdoctoral associate in 2007.

He then moved to Yale University in the group of Prof.

Seth Herzon in 2009.  For a short period he worked as

adjunct faculty in Duquesne University. In 2010 he

returned back to India and joined as assistant professor

at I.I.T. Mandi. In December 2015 he moved to NISER

Bhubaneswar as Reader F, currently he is setting up

his research lab in the school of chemical sciences and

planning to work on the area of developing new CH

activation methodologies and its application to

synthesis of natural product targets.

Publications (School of Chemical Sciences)

1. A Single-Ion Magnet Based on a Heterometallic

CoIII2DyIII Complex”

J. Goura, J. Brambleby, P. Goddard, V.

Chandrasekhar

Chem. Eur. J. (Commun.) 2015, 21, 4926-4930

2. Molecular Metal Phosphonates

J. Goura, V. Chandrasekhar

Chem. Rev. 2015, 115, 6854–6965

3. Synthesis, Structure, and Magnetism of Non-planar

Heptanuclear Lanthanide(III) Complexes

J. Goura, J. P. S. Walsh, F.Tuna, V. Chandrasekhar,

Dalton Trans. 2015, 44, 1142-1149

4. Homometallic FeIII4 and Heterometallic

{FeIII4LnIII2}(Ln = Dy, Tb) Complexes:

Synthesis, Structure and Magnetism

J. Goura, V. Mereacre, G. Novitchi, A. K. Powell,

V. Chandrasekhar

Eur. J. Inorg. Chem. 2015, 156-165.
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11. Synthesis, Structure and Magnetic Properties of

Phosphinate-Bridged Hexanuclear FeIII

Complexes Containing Two Butterfly-Shaped

Fe3O Cores

J. Goura, I. Oyarzabal, E. Colacio, V.

Chandrasekhar

Eur. J. Inorg. Chem. 2015, 34, 5601-5610

12. Bismuth Phosphinates:  Temperature-Dependant

Formation of a Macrocycle and 1D Coordination

Polymer

R. K. Metre, S. Kundu, R. S. Narayanan, V.

Chandrasekhar

Phosphorus, Sulfur, Silicon and Related Elements

2015, 190, 2134-2141 (Special Issue Dedicated to

Prof. R. R. Holmes)

13. h6-Benzene(tricarbonyl) Chromium and

Cymantrene Assemblies Supported on an

Organostannoxane Platform

S. Kundu, V. Chandrasekhar

Cryst. Growth. Des. 2015, 11, 5437-5450

14. Decanuclear Ln10 Wheels and Vertex-Shared

Spirocyclic Ln5 Cores: Synthesis, Structure, SMM

and MCE properties

S. Das, A. Dey, S. Kundu, S. Biswas, R. S.

Narayanan, S. P. Titos, G. Lorusso, M. Evangelisti,
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