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ABSTRACTS OF LECTURES

4 November 2016: 1000–1045
Presidential Address

Ram Ramaswamy
JNU, New Delhi
Chimeras: A spontaneous emergence of dynamical disorder
Networks of identically coupled nonlinear oscillators can in some circumstances spontaneously split into subgroups with diﬀerent dynamical characteristics. In the simplest examples, there are two subgroups, one of which is fully synchronised while the other is desynchronised; more complex dynamical patterns are possible. Chimeras were first discovered
in numerical studies, but have, in the past two decades, been seen in a number of experiments, and are believed to underlie interesting physiological states such as uni-hemispheric
sleep that sea mammals and birds experience. Other situations where such states of broken
symmetry may be relevant include ventricular fibrillation, and the so-called bump states
in neural networks. The origin of the symmetry breaking that gives rise to such complex
spatiotemporal patterns and the current interest in these phenomena will be discussed.

Speaker’s Profile

Ramakrishna Ramaswamy, School of Physical Sciences, JNU, New Delhi, is President
of Indian Academy of Sciences (2016-18). Ramaswamy’s research interests are in the
intersection of nonlinear science, statistical physics, and computational biology. He is also
a Fellow of the Indian National Science Academy and of The World Academy of Sciences,
(TWAS).
***
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Session 1B: Inaugural Lectures by Fellows/Associates
Venue: Lecture Hall Complex
Chairperson: Subrata Ghosh, IACS, Kolkata
4 November 2016: 1200–1220
Arun Chattopadhyay
IIT-Guwahati
Decorating the surface of a quantum dot with molecules
Colloidal semiconductor nanocrystals otherwise known as quantum dots, are emblematic
of advanced materials for chemical catalysis, light-emitting devices, medical imaging, solar
cells, lasers and electronic devices. Currently the repertoire of quantum dots and knowledge
about their properties seem abundant. However, it can be argued that there is still plenty
of opportunity for pursuing new chemistry on these small crystals. Our laboratory has
introduced the concept of complexation reaction on the surface of the quantum dot. The
idea is to pursue the chemical reaction between the labile surface metal ion and an external
organic ligand. This results in the formation of inorganic complex on the quantum dot
(defined as quantum dot complex) which not only alters the property of the quantum dot
but also confers additional properties owing to the complex formed on the surface. The
nature of the complex and its number could be tuned depending on the reacting ligands and
their concentrations.
***
Speaker’s Profile

Arun Chattopadhyay, Department of Chemistry, IIT, Guwahati, elected to Fellowship in
2016. Chattopadhyay leads a group working on frontier areas of nanoscale science and
technology. Recently his group submitted applications for patents on the thumb-imprintbased detection of hyperbilirubinemia and a nanotechnology-based portable machine for
pursuing gene and protein analyses. He is a recipient of the Swarnajayanti Fellowship
Award (2003-2004), the Materials Research Society of India Medal (2008) and the Young
Career Award in Nano Science and Technology (2013).
***
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4 November 2016: 1225–1245
Sanjib K Agarwalla
IOP, Bhubaneswar
Neutrino oscillation parameters: Present status and future roadmap
Marvelous world-class experiments involving neutrinos from the Sun, the Earth’s atmosphere, nuclear reactors and accelerators have firmly established neutrino flavour oscillations. This implies that neutrinos have mass and they mix with each other, providing
evidence for physics beyond the Standard Model. The most recent development in this
field is the discovery of the smallest lepton mixing angle θ13 . This signifies an important
breakthrough in validating the standard three-flavour oscillation picture of neutrinos. In
this talk, the present status of the neutrino oscillation parameters will be reviewed, and
the scope of addressing the remaining fundamental unknowns, in particular, the type of
the neutrino mass hierarchy, the possible presence of a CP violating phase in the neutrino
sector, and octant degeneracy of θ23 in current and future long-baseline neutrino oscillation
experiments will be discussed. The role of the upcoming India-based Neutrino Observatory
(INO) project to resolve the fundamental issue of neutrino mass ordering will be mentioned.

Speaker’s Profile

Sanjib K Agarwalla, IOP, Bhubaneswar, selected to Associateship in 2013. Agarwalla’s
research is high energy particle physics, with main emphasis on neutrino properties. His
group is actively involved in the upcoming India-based Neutrino Observatory, a flagship
mega-science project of the country. He is the recipient of the NASI-Scopus Young Scientist Awards 2016 in Physics, among several others.
***
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Session 1C: Inaugural Lectures of Fellows
Venue: Auditorium – Visitors’ Hostel
Chairperson: Probir Roy, Kolkata
4 November 2016: 1400–1420
Javed N Agrewala
IMTECH, Chandigarh
Caerulomycin A suppresses arthritis symptoms by expanding regulatory T cells
Caerulomycin A is a bipyridyl compound produced by actinomycetes and is known to exhibit antifungal and antibiotic properties. The role of Caerulomycin A as an immunosuppressive agent in alleviating the arthritis symptoms by generating regulatory T cells (Tregs)
was exploited in our studies. It was observed that Caerulomycin A substantially augmented
the percentage of Tregs. Further, it suppressed the number of Th1 cells and Th17 cells. Furthermore, the mechanism was established and that Caerulomycin A interfered with IFN-γ
induced STAT1 signalling by augmenting SOCS1 expression was observed. An increase in
the TGF-β mediated Smad3 activity was also noted. Caerulomycin A rescued Tregs from
IFN-γ induced inhibition. In essence, our results suggest a novel role of Caerulomycin A in
the formation of Tregs. This finding proposes that Caerulomycin A has suﬃcient potential
to be considered as a future drug to treat arthritis.

Speaker’s Profile

Javed N Agrewala, IMTECH, Chandigarh, elected to Fellowship in 2015. Agrewala’s
current research interest is in microbial pathogenesis in diseases like tuberculosis where
a coordinated cross-talk between macrophages and T cells is essential for protection. His
group is addressing questions that would provide insights not only into mechanisms of
pathogenesis but may also suggest targets for therapeutic intervention. He is a recipient of
the Shanti Swarup Bhatnagar Award.
***
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4 November 2016: 1425–1445
A Raghuram
IISER Pune
From calculus to number theory
Some classical formulae that one usually encounters in a first course in calculus will be
first mentioned. For example, Euler proved in 1730s that the sum of reciprocals of the
squares of all positive integers is one-sixth the square of the number π. Such formulae
are the prototypical examples for an entire area of research in modern number theory that
goes by the appellation “special values of L-functions”. The aim of this talk is to provide
glimpses into this area of research and to convey the grandeur of this subject that draws
upon several diﬀerent areas of modern mathematics such as representation theory, algebraic
and diﬀerential geometry, and harmonic analysis.

Speaker’s Profile

A Raghuram, IISER Pune, elected to Fellowship in 2016. Raghuram’s research interests
are in number theory and representation theory. His most significant work uses the geometric methods of the cohomology of arithmetic groups and analytic tools from the Langlands
program to study the arithmetic of the special values of L-functions. He has also made a
documentary on the life and work of Srinivasa Ramanujan, which was released in 2013.
***
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Session 1D: Walter Kohn Memorial Symposium
Venue: Auditorium – Visitors’ Hostel
Chairperson: H R Krishnamurthy, IISc, Bengaluru
4 November 2016: 1530
T V Ramakrishnan
BHU, Varanasi
Walter Kohn and the rise of condensed matter physics
Walter Kohn once remarked that around 1951, the great Niels Bohr had not heard of the
phrase solid state physics, an earlier avatar of condensed matter physics. Kohn played a
prominent role in the evolution of the field from that obscurity to its present prominence,
through his work and influence. In this talk, some of his contributions to the electron theory
of solids, e.g. variational approaches, eﬀective mass theory, eﬀect of electron interactions
and density functional theory for electronic structure, will be highlighted. Then, his role as
a leading figure in physics, in the USA and elsewhere, will be briefly touched upon.

Speaker’s Profile

T V Ramakrishnan, BHU, Varanasi, elected to Fellowship in 1980, President of the
Academy 2004–2006. Ramakrishnan’s present interests are in the areas of strongly correlated electron systems and high temperature superconductivity. He is well known internationally for his work on localization of electrons in disordered systems and the theory of
freezing of fluids. He is the recipient of the Shanti Swarup Bhatnagar Award for Physical
Sciences (1982) and the Trieste Science Prize (2005), to name a few of his awards.
***
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4 November 2016: 1600
Swapan K Ghosh
BARC, Mumbai
Density functional theory for materials modelling at diﬀerent length scales: A
legacy of Walter Kohn
One of the concepts that has played a major role in the conceptual as well as computational
developments covering diﬀerent length scales of interest in a number of areas of chemistry,
physics and materials science is single-particle density. The use of single-particle electron
density as the basic variable was formally established by Walter Kohn et al., leading to
the birth of density functional theory (DFT), which has established itself as a conceptually
simple, computationally economic and versatile tool for electronic structure-based calculations and understanding of chemical binding in atoms, molecules and solids. DFT has also
travelled beyond the territory of the microscopic length scale and quantum domain. Thus,
in the intermediate mesoscopic length scale, which covers a wide class of problems involving nanomaterials, interfacial science and soft condensed matter, an appropriate picture
of the equilibrium and dynamical processes has been obtained through the single-particle
number density of the constituent particles. In the macroscopic length scale, however, one
usually considers matter as a continuous medium, and a description using local mass density, energy density and other related property density functions has been found to be quite
appropriate. In spite of the diﬀerences in the nature of the density variables used in all
these DFT-based descriptions, the corresponding theoretical frameworks, which project the
many-particle picture to a single-particle one, have been found to possess an underlying
unified structure. Some of these developments and applications of DFT in diverse areas of
chemistry and physics will be discussed.

Speaker’s Profile

Swapan K Ghosh, BARC, Mumbai, elected to Fellowship in 1991. Ghosh’s research
interests include theoretical chemistry, computational materials science and soft condensed
matter physics. He is Raja Ramanna Fellow at BARC, Mumbai, Senior Professor at HBNI,
Mumbai and also a Distinguished Professor at UM-DAE-Centre of Excellence in Basic
Sciences, Mumbai. He is the recipient of the TWAS Prize in Chemistry from TWAS,
Trieste, Italy.
***
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4 November 2016: 1630
Tanusri Saha-Dasgupta
SN Bose National Centre for Basic Sciences, Kolkata
Beyond the conventional DFT: Life with “U”
While the conventional density functional theory (DFT) within the framework of local
density approximation (LDA), or in its other flavor, generalized gradient approximation
(GGA), has been surprisingly successful in predicting the properties of most materials, it
fails in cases. Examples include d-electron-based transition metal oxides, or f -electronbased rare-earth compounds, materials for which the Coulomb correlation, namely Hubbard U, becomes important. The predictions of conventional DFT in these cases may turn
out to be quantitatively wrong. We will discuss the recent development in handling such
cases, thereby expanding the scope of DFT. The primary focus of this talk is on two major
developments, DFT+U and DFT+dynamical mean field theory (DMFT). The eﬀectiveness
of the methods will be demonstrated through applications in describing charge-ordered insulators and correlated metals.

Speaker’s Profile

Tanusri Saha-Dasgupta, SN Bose National Centre for Basic Sciences, Kolkata, elected to
Fellowship in 2010. Saha-Dasgupta works in the area of computational condensed matter
physics. She is a recipient of Swarnajayanti Fellowship, and the MRSI-ICSC Superconductivity & Materials Science Annual Prize.
***
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4 November 2016: 1700
Umesh V Waghmare
JNCASR, Bengaluru
Electrons in a crystal: Localized versus extended orbitals
In a crystal, an electron with a definite energy behaves like a wave that extends spatially
through the crystal, and is described by an extended Bloch wave-function. Interestingly,
the electronic structure of a crystal exhibits a near-sightedness, which is conceptually underlying the nature of chemical bonding in it. Its precise and local picture is obtained from
the construct of Wannier functions, the localized orbitals that form the basis for development of (a) simple models to capture the essential physics, diﬀerentiating between metals
and insulators, (b) linearly scaling eﬃcient computational methods to determine electronic
structure, and (c) a picture of chemical bonding. These ideas apply quite well to dynamical
structure of a crystal, as described by the dispersion of its phonons or vibrational waves.
The speakers group has shown an interesting relationship between Wannier functions and
non-Abelian Berry phases of Bloch electrons, which is centrally relevant to the nontrivial
electronic topology exhibited by topological insulators, Weyl and Dirac semimetals.
Speaker’s Profile

Umesh V Waghmare, Theoretical Sciences Unit, JNCASR, Bengaluru, elected to Fellowship in 2008, Waghmare works on first-principles theory of smart multi-functional materials, nanomaterials and more recently topological insulators. While obtaining fundamental
insights into interesting properties of these materials, his work also has direct relevance
to technological applications. Research in his group is aimed at bridging microscopic details of a material to its properties at various length and time scales, and is based on firstprinciples theoretical analysis. He is a recipient of the Infosys Science Prize (Engineering
and Computer Science, 2015), among several others.
***
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Public Lecture: Venue L5 – Lecture Hall Complex
Chairperson: Ram Ramaswamy, JNU, New Delhi
4 November 2016: 1800–1900
Rajendra Singh
Tarun Bharat Sangh, Alwar (Rajasthan)
Indigenous knowledge system of water management in India
In India, traditionally, knowledge was transmitted through practical work under the direction of respected elders and gurus. Thus, the people engaged in practical work were really
the pupils of an indigenous knowledge system. All pupils, poor and prosperous, and the
State joined hands in the conservation of water and the preservation of knowledge. Prosperous pupils provided help to the poorest ones, and the State provided the land. Indigenous
water management was thus a pupil-driven decentralized system.
This indigenous knowledge system had acknowledged the diversity in agro-ecological zones
even those that seems inhospitable, and had developed a specific science, a relevant engineering and a technology appropriate to each part of the country to enable living in a
sustainable manner with Nature.
Since this technology, perfected by tradition, was transmitted orally and practically, this
ancient indigenous engineering was not well documented. However, in some cases, the
legal and administration aspects were documented: for example, in Kautilyas Arthasastra,
one chapter is devoted to a very comprehensive and detailed administrative rules, covering
the whole range of legal and economic implications of a decentralized community-driven
water management, facilitated by the State.
The objective of the talk is to showcase indigenous knowledge systems and their contributions to development of sustainable water management strategies in the light of community
development initiatives and also to share ideas as contemporary development issues in water management.
Speaker’s Profile
Rajendra Singh, Tarun Bharat Sangh, Alwar (Rajasthan). Singh is a highly respected social activist working
with water and river issues in India. Singh started Tarun Bharat Sangh for building and maintaining johads.
In over 30 years, rivulets dry for 80 years were revived. He launched the Rashtriya Jal Biradari (National
Water Community) in 2001 to provide a platform for concerned citizens to discuss and debate water issues.
Rashtriya Jal Biradari now has over 5000 members. He also started the Jal Jan Jodo (Linking Water and
People) campaign in 2013 focusing on educating communities in river catchment areas about the causes and
prevention of pollution, encroachment and over-exploitation of river waters.

***
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Session 2A: Special Lecture
Venue: Auditorium – Visitors’ Hostel
Chairperson: Subhash Chaturvedi, IISER, Bhopal
5 November 2016: 0900–0940
Sunil Mukhi
IISER, Pune
Academic ethics in India: What we must do
Academic ethics is a complex subject that needs to be addressed in an informed manner
and with considerable attention to detail. This talk will briefly survey a variety of relevant
issues and highlight what needs to be done to address them.

Speaker’s Profile

Sunil Mukhi, IISER, Pune, elected to Fellowship in 2000. Mukhi’s research specialization
is elementary particle physics with a focus on gauge theory, supersymmetry, general relativity and string theory. He is a recipient of the Shanti Swarup Bhatnagar Prize in Physical
Sciences in 1999.
***

11

Abstracts of Lectures

Session 2B: Inaugural Lectures of Fellows/Associates
Venue: Auditorium – Visitors’ Hostel
Chairperson: S Thangavelu, IISc, Bengaluru
5 November 2016: 0940–1000
Pradyut Ghosh
IACS, Kolkata
Recognition, sensing and separation of anions
Anion recognition by synthetic receptors has received increasing attention for its importance in environment, industrial and health-related issues. Thus, the fundamental chemistry of selective recognition, sensing and extraction of various anions in aqueous medium
are considered to be very important to develop technologies in water purification process
and industrial and nuclear waste reprocessing. A successful approach for developing receptors that selectively bind fluoride, cyanide, arsenate, nitrate, sulfate, phosphates, etc.,
in aqueous medium is one of the major challenges in anion chemistry. In this regard, a
wide variety of receptors (ligands) containing diﬀerent anion recognition elements with
increasing complexities have been developed by the speakers team, which will be briefly
presented in this talk. The focus will be on their recent work which deals with (i) selective
sensing of phosphates; (ii) separation of hydrated metal sulphates/potassium bromide; and
(iii) halogen-bonding-assisted bromide removal.

Speaker’s Profile

Pradyut Ghosh, Department of Inorganic Chemistry, IACS, Kolkata, elected to Fellowship
in 2016. His research interests are recognition and chemical sensing of anions, interlocked
molecules and self-assembly. He has been awarded the Shanti Swarup Bhatnagar Prize in
Chemical Sciences (2015), among several others.
***
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5 November 2016: 1005–1025
Ankur A Kulkarni
IIT-Bombay
Towards a convex-analytic view of impossibility results in stochastic control and
information theory
A fundamental problem in stochastic control and information theory is to provide tight
lower bounds on the minimum cost attainable in a system. This problem is theoretically
well understood under classical settings those that assume infinite memory but is plagued
by a lack of tools for attack in nonclassical settings. We explain this phase change from
convex-analytic perspectives and develop new attacks on this problem. We argue that common to such settings is a fundamental nonconvexity that germinates from the nonclassicality
of the information structure. Using convex relaxations and linear programming duality we
obtain tight lower bounds for problems studied in information theory. This work hopes to
derive a convex-analytic means of understanding problems with various information structures.

Speaker’s Profile

Ankur A Kulkarni, IIT-Bombay, selected to Associateship in 2015. His research interests
include the role of information in stochastic control, game theory, combinatorial coding
theory problems, optimization and variational inequalities, and operations research. He is
a recipient of the INSPIRE Faculty Award of the Department of Science and Technology
(2013) and the William A. Chittenden Award (2008).
***
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Session 2C: Symposium on “Our Second Geonome”
Venue: Auditorium – Visitors’ Hostel
Chairperson: Partha P Majumder, NIBMG, Kolkata
5 November 2016: 1050
Partha P Majumder
NIBMG, Kolkata
An overview of our second genome
Only about 10% of cells associated with a human body are human cells; the remaining
90% are cells of microorganisms. In 2001, Joshua Lederberg coined the term microbiome
to “signify the ecological community of commensal, symbiotic, and pathogenic microorganisms that literally share our body space and have been all but ignored as determinants of
health and disease”. The human microbiome contributes to our health and well-being, and
causes disease. In recent years, considerable understanding has emerged on the nature and
extent of human microbiome diversity. The understanding of the relationship of “our second genome” with that of our own genome is just beginning to emerge. This Symposium
will focus on some recent advances.

Speaker’s Profile

Partha P Majumder, National Institute of Biomedical Genomics, Kolkata, is an elected
Fellow of all the three science academies of India. His major scientific interests and contributions are in the field of human population genetics and genetics of complex human
disorders. He is a recipient of many awards and medals, including the TWAS Biology
Prize and G.D. Birla Award for Scientific Research, among several others.
***
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5 November 2016: 1110
Sharmila S Mande
TCS, Pune
Gut microbiome and human health
Our body harbours ten times more microbes than our own cells. This microbial community
(called microbiome) is therefore expected to have huge influence on our health and wellbeing. Metagenomics, an emerging field, is rapidly becoming the method of choice for
studying microbiomes present in various parts of the body. Recent studies have indicated
the role of gut microbiomes in several diseases/disorders and have also suggested their role
in nutrient absorption, immuno-modulation motor-response, and other key physiological
processes. Gut microbial communities have also been shown to act as reservoirs of antibiotic resistance. In order to obtain biologically meaningful insights from the enormous
volume of microbiome data generated from sequencing platforms, it is necessary to have
appropriate analytics approaches. Eﬃcient computational methodologies are needed for
management as well as analyses of the data. Some of the exciting outcomes from analytics
in a few selected gut microbiome studies will be highlighted during this talk.

Speaker’s Profile

Sharmila S Mande, TCS Innovation Labs, Pune. One of Mande’s major focuses pertains
to understanding role of human microbiome in diseases/disorder. She has a number of
patented algorithms that address challenges faced by researchers in analysing large-scale
biological data. She is a recipient of the TCS Distinguished Scientist Award.
***
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5 November 2016: 1140
Vineet K Sharma
IISER, Pune
Novel insights into the human microbiome
Metagenomics has enabled us to access, in principle, nearly 100% of the microbial genomes
within an environment, something which has been unattainable using traditional methods.
It has revolutionized the genomic era and provided new insights by unlocking the massive uncultured microbial diversity present in various environments including human gut
which particularly have unprecedented therapeutic, medical, and biotechnological applications. The human gut harbours a diverse milieu of microbes which play a key role in
the well-being of the host. These micro-organisms are known to interact with one-another
and with the host immune system in various ways influencing the normal as well as diseased states in the individuals. The gut microbiota metabolizes the substrate inputs from
the host such as diet and xenobiotics into metabolites which can aﬀect the host and also
help in the metabolism of some complex nutritional compounds to simpler metabolites.
Therefore, variation in the gut flora is also known to occur largely as a cause or consequence of many metabolic and immune-related disorders such as obesity, diabetes, IBD,
cardiovascular diseases, depression, etc. We have recently carried out several metagenomic
studies to examine the gut flora of healthy and diseased individuals in Indian population.
These studies have provided novel insights into the microbial communities associated with
Indian population. Furthermore, the metabolic analysis has revealed the novel metabolic
capabilities of human gut flora involved in the metabolism of diﬀerent food substrates and
xenobiotics. The interesting findings from these studies will be presented.

Speaker’s Profile

Vineet K Sharma, IISER, Bhopal. The current focus of Sharma’s lab is metagenomics and
systems biology. His group has recently sequenced the gut and skin flora of several Indian
individuals. They have also developed several software for metagenomic data analysis
using machine learning methods and novel algorithms.
***
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5 November 2016: 1210
Souvik Mukherjee
NIBMG, Kolkata
The microbiome in skin health and disease
The skin is the largest organ of the human body. The composition and abundance of the
skin commensal microbiome have direct implications in the maintenance of skin health.
Healthy skin microbiome is not same for all. Dysbiosis (microbiome imbalance) on the
skin is associated with chronic skin diseases. Past studies did not consider Asian/Indian individuals, which is important since these populations have diverse population histories. The
speakers team has characterised the healthy facial skin microbiome in an Indian population
of Dravidian descent and derived evidence that inter-individual variability in microbiome
profile is significantly associated with sebum and hydration levels in specific facial regions.
The skin microbiome was found to be temporally stable even after one year. Microbiome
profile on the Indian skin is considerably diﬀerent from that of the Caucasian skin, but is
less dissimilar from that of the Chinese skin. These findings are important in understanding causes and diﬀerences in prevalence of various skin conditions like acne, psoriasis,
dermatitis, etc.

Speaker’s Profile

Souvik Mukherjee, NIBMG, Kolkata. Mukherjee is currently studying host–metagenome
interactions in chronic human diseases. His doctoral thesis was on population genetics and
molecular evolution of innate immunity genes in humans He has worked in the International
Cancer Genome Consortium-India Project on Oral Cancer.
***
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5 November 2016: 1240
Shekhar C Mande
NCCS, Pune
The Indian human microbiome initiative
The microbial species which reside on the human body, play an important role in many
biological processes. A number of body parts harbor a variety of microbial species of nonhuman origin. The number of microbial species are thought to outnumber the total number
of human cells in the body. Any change in the composition of such microbiota has been
shown to lead to diﬀerent pathological conditions in the recent past. A number of fundamental questions therefore remain to be addressed on the eﬀect of resident microbiota on
human health. It also remains to be known if the microbiota in diﬀerent geographical regions of the world, and in diﬀerent ethnic populations, diﬀer significantly. To address this
question, it is proposed to initiate a large-scale study on the Indian population and microbiota harbored by this population. Five diﬀerent body sites are proposed to be explored for
the mapping of the microbiota. Study design and the ambitious plan of how this is proposed
to be coordinated will be presented.

Speaker’s Profile

Shekhar C Mande, NCCS, Pune, elected to Fellowship in 2003. Mande’s research interests are proteins structure and function, the biology of Mycobacterium tuberculosis, probed
through structural analysis of proteins, various biophysical and biochemical approaches,
applications of graph theory to large-scale protein interaction networks, and computational
methods to analyse large-scale biological data. He is a recipient of the Shanti Swarup
Bhatnagar Prize for Biological Sciences in 2005.
***
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Session 2D: Inaugural Lectures of Fellows/Associates
Venue: Auditorium–Visitors’ Hostel
Chairperson: P N Pandita, IISc, Bengaluru
5 November 2016: 1400–1420
G C Anupama
IIA, Bengaluru
Time domain astronomy – Explosive transients
Time domain astronomy is a study of the variable sky. There are several variable sources,
a good fraction of them being transient in nature. Some of the most energetic events in
the Universe are the explosive transients gamma-ray burst sources (GRBs), supernovae and
novae. GRBs and supernovae are the end stages of massive stars, while nova explosions are
a result of matter accretion onto a white dwarf. The observational properties of these source
will be described in this talk, using as examples the objects observed with the observing
facilities available in the country.

Speaker’s Profile

G C Anupama, IIA, Bengaluru, elected to Fellowship in 2016. Anupama has expertise in
the area of observational astronomy, in particular time domain astronomy. She specializes
in the studies of eruptive transient variables. As a core member of the India TMT project,
Anupama is responsible for the delivery of 90 polished segments of the primary mirror
of the Thirty Meter Telescope, as a part of India’s in-kind contribution to the international
project. She is a recipient of Government of Karnataka’s Sir C.V. Raman Young Scientist
Award (2001).
***
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5 November 2016: 1425–1445
S Ganesh
IIT-Kanpur
Role of non-coding RNAs in cellular stress response
The heat shock response (HSR) is a conserved cellular defence mechanism that ensures
cell survival during a thermal stress. One of the unique features of human cells is the expression of the satellite-III family (Sat3) long non-coding RNAs during the HSR. The Sat3
transcripts accumulate at the site of their transcription upon expression and recruit transcription factors to form a RNA–protein complex, called the nuclear stress bodies (nSBs),
with unknown function. We find that Sat3 transcripts are required for the full protection
from heat-shock-induced cell death, and that the loss of these transcripts leads to a partial relief of heat-shock-induced transcriptional repression. In this talk these findings will
be contrasted with other such regulatory RNAs known in the literature, and their role in
generic stress response pathways will be discussed.

Speaker’s Profile

S Ganesh, IIT, Kanpur, elected to Fellowship in 2016. A pioneer in the study of Lafora
disease (LD), his group at IIT-Kanpur has established that LD proteins play critical roles in
protein quality control which redefined a very old concept that LD is a metabolic disorder.
Recently his group has been looking at the commonalities in the pathogenic mechanisms
of various neurodegenerative disorders and on the role of long non-coding RNAs in the
pathophysiology.
***
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5 November 2016: 1450–1510
K N Balaji
IISc, Bengaluru
Mycobacteria scapegoat host epigenetic factors and non-coding RNAs to sneak
through host immune responses
Infections with pathogenic mycobacteria are a global concern, with tuberculosis (TB),
caused by Mycobacterium tuberculosis (Mtb), itself aﬄicting about one-third of the world
population. The success of the pathogen is due in part to its worthwhile co-evolution with
the host which allows it to flourish amidst a focused immune response. Alongside being
armed for self-defense, Mtb has also prudently garnered an armamentarium of mechanisms
to modulate host cellular machinery to its favour. Such strategies include generation of
regulatory T cells, compromising of host cell apoptosis, skewing of cytokine response, inhibition of autophagy, generation of foamy macrophages, etc. Among the plethora of host
molecules being hijacked by Mtb to furnish the immune evasion strategies, fine tuning of
host epigenetic modifiers and non-coding RNAs like miRNAs serve as yet another line of
ammunition in its arsenal. In this context, the present talk will focus on the ability of Mtb to
strategize host miRNAs for inhibition of autophagy and to plant host epigenetic modifiers
for generation of foamy macrophages, so as to create a haven in the hostile environment
oﬀered by the host.

Speaker’s Profile

K N Balaji, IISc, Bengaluru, elected to Fellowship in 2016. Balaji has worked on the
immunological parameters associated with the interaction of Mycobacterium tuberculosis (Mtb) with its host. His initial work focused on virulence-conferring PE proteins of
Mtb. His work has also contributed to the identification of biomarkers associated with TB
and spans varied aspects of immunology, including inflammatory disorders like arthritis
and IBD. His is a recipient of the Sir C.V. Raman Young Scientist Karnataka State Award
(2008), National Bioscience Award for Career Development (2009), Shanti Swarup Bhatnagar Prize (2011), JC Bose National Fellowship (2016), to name a few.
***
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5 November 2016: 1515–1535
Anshu Pandey
IISc, Bengaluru
Chemistry with bigger atoms
The formation of charge transfer states in a binary quantum dot (QD) mixture will be
demonstrated. Charge is observed to reside in quantum confined states of one of the participating QDs. Charge transfer gives rise to electrostatic forces between QD pairs, leading
to materials that may be regarded as the nanoscale analogs of an ionic solid. These solids
are shown to lack crystalline order, but exhibit a well-defined stoichiometry. The formation
mechanisms of these materials and the reasons behind the emergence of atom-like characteristics in QDs will be described. Finally, various examples of chemical reactions between
QDs will be provided and also the energetics of such reactions will be described.

Speaker’s Profile

Anshu Pandey, Solid State and Structural Chemistry Unit, IISc, Bengaluru, selected to
Associateship in 2014. He received his PhD from University of Chicago in Chemistry in
2009. Pandey’s research interests include spectroscopy and synthesis of semiconductor and
metal nanocrystals.
***
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Public Lecture Venue: L5–Lecture Hall Complex
Chairperson: Ram Ramaswamy, JNU, New Delhi
5 November 2016: 1800–1900
Ravi Korisettar
Dr VS Wakankar Archaeological Research Institute, Dharwad
Importance of the Vindhya Basin in the prehistory of the Indian subcontinent
The Indian subcontinent has witnessed two major phases of human expansion out of Africa
during the Pleistocene (during the last 2 million years). These two major events have been
termed Out of Africa I and Out of Africa II. The first expansion is associated with Homo
erectus and the second one is associated with Homo sapiens. Archaeological evidence from
across the region has been documented indicating the presence of early human settlements
ranging in time from 2 Myr to 1.2 Myr (lower Pleistocene) and late Pleistocene (80100
Kyr) settlements of Homo sapiens. While the well-dated sites are not many, given the
size and range of geographical environments across the subcontinent, the archaeological
evidence has, however, placed the subcontinent at the forefront of ongoing global debates
on peopling of the world. Global debate regarding this expansion event is focussing on the
timing of exit out of Africa and the routes of dispersal. The subcontinent has been placed
at the crossroads of human expansion between Africa and Australia. The latter region was
first colonized around 5060 Kyr. Hence, not only the timing of Homo sapiens expansion
into the subcontinent but also the intra-subcontinental expansion needs to be placed in geoenvironmental perspective to be able to arrive at definite picture of the role of regional
geographical environments within the subcontinent that may have played a pivotal in the
expansion process within and without the subcontinent.
Based on the nature and geological context of archaeological (Palaeolithic) evidence in the
subcontinent, a basin model has been developed to explain the settlement patterns associated with both the expansion events. This model has identified a series of geological
basins across the subcontinent that could be identified as core areas of Palaeolithic human settlements; these core areas are coterminous with the seven major Proterozoic Purana Basins and the interconnected Gondwana basins across the peninsular region. Among
them, the Vindhya Basin preserves the highest density of Palaeolithic settlements that have
also preserved evidence for continuity of human occupation throughout the Pleistocene.
This presentation focusses on the nature of evidence from this region and also from the related regions to emphasise the need for multidisciplinary investigation at select sites while
highlighting the achievements of Palaeolithic research and our understanding of cultural
evolution during the Pleistocene.
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Speaker’s Profile

Ravi Korisettar, Dr V S Wakankar Archaeological Research Institute, Dharwad. Ravi Korisettar has conducted a series of investigations into the Palaeolithic and Neolithic cultures
of southern India and excavated lower Palaeolithic landscapes in the Kaladgi Basin of Karnataka, a group of Later Pleistocene open-air, rock shelter and cave sites at Jwalapuram
in Kurnool District of Andhra Pradesh. He has conducted a series of investigations into
the origins of agricultural economies in south India and excavated a large Neolithic site
at Sanganakallu in Karnataka. His discovery of the Youngest Toba Tuﬀ, volcanic ash of
Sumatra origin in peninsular river deposits and its significance in dating the Middle and
Upper Palaeolithic has brought the place of the Indian subcontinent at the forefront of debate on expansion of modern humans out of Africa. He has discovered a large number of
prehistoric painted rock shelters in the Kurnool District of Andhra Pradesh, and this has led
to a series of investigations on identifying suitable dating methods for rock art and understanding the non-material culture of the authors of these paintings. His ongoing research
aims at a comparative study of prehistoric rock art in the Vindhya and Cuddapah basins of
peninsular India.
***
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Session 3A: Inaugural Lectures of Fellows/Associates
Venue: Auditorium – Visitors’ Hostel
Chairperson: S S Sane, IIT-Bombay
6 November 2016: 0900–0920
Krishna P Kaliappan
IIT-Bombay
Domino strategy to synthesis of natural products and heterocycles
Domino and multicomponent reactions are always attractive and they are expected to provide the target molecules eﬃciently in a shortest possible route. Our group has been engaged in designing simple and eﬃcient domino strategies for the syntheses of biologically
active natural products and natural product-like molecules. In this lecture, our eﬀorts leading to syntheses of vinigrol, cyclic guanidines and N-heterocyclic amides will be discussed
in details. Vinigrol, a unique diterpene containing the decahydro-1,5-butanonaphthalene
carbon skeleton was shown to exhibit a broad spectrum of biological activity. Besides the
multiple sites of oxygenation, vinigrol contains a tricyclic core having a cis-fused [4.4.0]
system bridged by an eight-membered ring and eight contiguous stereocenters. We recently
reported an enantioselective formal synthesis of vinigrol involving a 1-2-3-4 strategy: one
pot and 2-reactions with the formation of 3-rings and 4-bonds leading to the core structure
of vinigrol from its stereochemically well-defined acyclic precursor. The cyclic guanidines
and N-heterocyclic amides are important structural units present in biologically active drug
molecules. However, the existing methods suﬀer from harsh conditions, narrow functional
group tolerance, poor atom economy, low yielding and so it warrants an eﬃcient protocol
for their syntheses. We have developed a one-pot Cu-catalyzed cascade routes to these
unique cyclic guanidines and N-heterocyclic amides from readily available starting materials.
Speaker’s Profile

Krishna P Kaliappan, IIT-Bombay, elected to Fellowship in 2016. Kaliappan is a recipient
of Prof. C. N. R. Rao National Prize in Chemical Sciences (2015) and the Swarnajayanti
Fellowship (2007). He received his PhD from IISc, Bengaluru, in 1996.
***
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6 November 2016: 0925–0945
Appa Rao Podile
University of Hyderabad, Hyderabad
Transglycosylation by bacterial chitinases
Plants interact with a wide range of pathogens and have evolved mechanisms to recognize
pathogen-derived molecules to elicit induced resistance. Unlike vertebrate animals, plants
rely solely on innate immunity to ward oﬀ pathogenic microbes. The plants are able to sense
evolutionarily conserved general elicitors of pathogens called pathogen-associated molecular patterns, and activate immune responses, a process that is known as pathogen-triggered
immunity. Chitooligosaccharides (COS), released during plant fungal interaction, elicit
plant defense upon recognition. In this talk, the progress made towards understanding the
mechanism of COS sensing in plants and on the application of chitin/chitosan/COS in disease management would be focused. As the plants are able to recognize the chitin/chitosan
oligomers and activate defense responses, there has been an increased interest in the use of
chitin and chitosan in agriculture. Transglycosylation (TG) of short chain COS resulting
in long chain COS, with the use of chitinases, holds promise. To realize such a potential,
sources of chitinases have been identified in our lab. The talk would cover the eﬀorts made
in our lab to understand/improve TG by selected bacterial chitinase(s) with an interest to
generate longer chain COS.

Speaker’s Profile

Appa Rao Podile, University of Hyderabad, Hyderabad, elected to Fellowship in 2015.
Podile is interested in plant–microbe interactions. His research group focuses on molecular interactions of rhizosphere bacteria with plants. In the past decade, domain shuffling/swapping of recombinant bacterial chitinases, bioprocess development for production
of chitooligosaccharides by enzymatic methods, mechanism of elicitor (harpin) induced
cell death, nanotechnology for crop protection, and non-host resistance have been his major areas of research interest. He is a recipient of Tata Innovation Fellowship from DBT.
***
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6 November 2016: 0950–1010
N Ravishankar
IISc, Bengaluru
Intriguing structure and transport behaviour of ultrathin single crystalline gold
nanowires
Growing anisotropic nanostructures of high-symmetry materials is a challenging task
owing to the symmetry-breaking that is required. We have developed a simple wet chemical
method by which ultrathin (< 2 nm diameter) Au nanowires could be grown in the solution
phase. In the first part of the talk, the details of the mechanism of these wires using electron
microscopy as the principal supporting tool will be discussed. In the second part, methods
to grow these wires on substrates and directly between pre-patterned contact pads will be
discussed. This enables the direct measurement of electrical transport through these wires
for the first time. An unexpected insulating behaviour in these wires with the resistivity
decreasing as a function of the temperature of measurement was found. The implications
of this observation will be discussed. In the third part, some intriguing results on the atomic
structure of these nanowires where we find modulations of atomic planes normal to the
growth directions will be presented. Finally, some interesting applications of these ultrathin
metal nanowires in sensing and catalysis will be presented.

Speaker’s Profile

N Ravishankar, IISc, Bengaluru, elected to Fellowship in 2015. Ravishankar’s current
research interests include nucleation and growth of nanostructures, growth and transport in
ultrathin metal nanowires, nanostructures and hybrids for catalysis applications and electron microscopy and in situ techniques. He is a recipient of the Shanti Swarup Bhatnagar
Prize (Engg.Sci.) (2012), Materials Research Society of India Medal (2011), and Swarnajayanti Fellowship (2010).
***
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6 November 2016: 1015–1035
B Anand
IIT-Guwahati
Homing mechanism of the CRISPR-Cas adaptive immune system
The CRISPR-Cas system represents genetically encoded prokaryote-specific adaptive defence machinery that limits the genome invasion by mobile genetic elements such as bacteriophages and plasmids by employing an RNA-mediated interference mechanism. This
system comprises a non-coding CRISPR array and a CRISPR-associated (cas) operon. The
CRISPR array comprises direct repeats of about 3040 nts that are intervened by similarly
sized variable DNA referred as spacers that are derived from invading foreign DNA. The
cas operon encodes several Cas proteins that together with the CRISPR RNA form a ribonucleoprotein surveillance complex. In this complex, the RNA guides the target recognition
by base complementarity, whereas the proteins facilitate the target cleavage.
The cornerstone of this immune system is that it confers heritable adaptive immunity to
bacteria by capturing a protospacer fragment from invading foreign DNA, which is later inserted into the leader proximal end of CRIPSR array and serves as immunological memory
to recognise recurrent invasions, akin to antibodies in the case of higher organisms. The
universally conserved Cas1 and Cas2 form an integration complex that is known to mediate
the protospacer invasion into the CRISPR array. However, the mechanism by which this
protospacer fragment gets integrated in a directional fashion into the leader proximal end
is elusive. The speakers group identified that the leader region abutting the first CRISPR
repeat localizes Integration Host Factor (IHF) and Cas1-2 complex in Escherichia coli. IHF
binding to the leader region induces bending by about 120o , which in turn engenders the regeneration of the cognate binding site for protospacer-bound Cas1-2 complex and brings it
in proximity with the first CRISPR repeat. This appears to guide Cas1-2 complex to orient
the protospacer invasion towards the leader-repeat junction thus driving the integration in
a polarised fashion. Their work thus illuminates how Cas1-2 complex and IHF coordinate
bring about the preferential integration of protospacer into the leader proximal end.
Speaker’s Profile

B Anand, IIT, Guwahati, selected to Associateship in 2015. The focus of Anand’s research
group is directed towards addressing the mechanism of RNA centric biological processes
such as CRISPR-Cas system and ribosome assembly by employing interdisciplinary approaches.
***
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Session 3B: Inaugural Lectures of Fellows/Associates
Chairperson: S V Bhat, IISc, Bengaluru
6 November 2016: 1100–1120
Tirthankar Bhattacharyya
IISc, Bengaluru
What do analytic functions look like?
The Schur class of functions consists of holomorphic functions from the open unit disk to
the closed unit disk. Schur studied this class in 1918. A function from the Schur class
has a realization formula where a Hilbert space makes a natural appearance. Agler in 1990
found a natural generalization of the realization formula for functions from the bidisk to
the closed unit disk. We shall expound on some of these ideas and shall see why functional
analysis and (several variables) complex analysis are so intricately related.

Speaker’s Profile

Tirthankar Bhattacharyya, Department of Mathematics, IISc, Bengaluru, elected to Fellowship in 2016. Bhattacharyya works in functional analysis. He specializes in Hilbert
space operator theory and in its use in studying holomorphic functions of several complex
variables.
***
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6 November 2016: 1125–1145
Pratap Raychaudhuri
TIFR, Mumbai
Low temperature scanning tunneling spectroscopy
Over the last two decades, low temperature scanning tunneling spectroscopy has emerged
as one of the most powerful tools to study electronic properties of solids at low temperature,
with unsurpassed spatial and energy resolution. In this talk, the basics of this technique and
the low temperature scanning tunneling microscope developed in TIFR, operating down
to 350 mK in a field up to 90 kOe, will be described. Using specific examples from the
studies carried out in the speaker’s laboratory, the kind of problems that can be addressed
using this technique will be highlighted. That it is much more economic and infinitely
more productive to build your own scanning tunneling microscope than to buy commercial
products commonly available in the market will be shown.

Speaker’s Profile

Pratap Raychaudhuri, TIFR, Mumbai, elected to Fellowship in 2016. Raychaudhuri’s research focuses on the study of unconventional and disordered superconductors using electrodynamic and tunneling measurements. His group places strong emphasis on in-house
instrumentation and has developed a state-of-the-art high-field low temperature scanning
tunneling microscope operating down to 350 mK up to a magnetic field of 90 kOe. His
current research interest includes strongly disordered conventional superconductors, orderdisorder transitions of the vortex lattice in type II superconductors, and vortex state spectroscopy in unconventional superconductors. In addition to research, Pratap is also interested in science popularization and writes popular science articles in the leading Bengali
daily Anandabazar. He has received several awards including the NASI-Scopus Young
Scientist award in 2009 and the Shanti Swarup Bhatnagar Award in 2014.
***
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6 November 2016: 1150–1210
G R Tripathy
IISER Pune
Re-Os geochronology: Clues for past marine and atmospheric conditions
Changes in the seawater chemistry have influenced the biosphere greatly in the past. These
important variations in past oceanic conditions and their precise timing can be constrained
using Re-Os isotopic compositions of organic-rich marine sedimentary rocks (e.g. black
shale). Re and Os present in black shales are mostly hydrogenous in nature and abundances
of these elements, owing to their redox-sensitive nature, serve as a good measure for past
ocean redox state. The 187 Re-187 Os radioactive decay scheme in black shale yields its
depositional age and the initial 187 Os/188 Os ratio (Osi ) of the sedimentary basin during the
shale deposition period. Compilation of Osi ratios for marine shales of Proterozoic age
shows a coarse synchrony with the atmospheric oxygen level, pointing to dominant role of
oxidative weathering on past ocean 187 Os/188 Os ratio. The presentation will highlight some
of these important research outcomes, based on Re-Os isotopic studies, on paleo-ocean and
atmospheric conditions.

Speaker’s Profile

G R Tripathy, IISER, Pune, selected to Associateship in 2015. Tipathy’s research interests includes isotope geochemistry, tectonics-climate-weathering link, Paleo-erosion pattern and Re-Os geochronology. He has received the INSA Young Scientist Award (2015)
and the DST-INSPIRE Faculty Award, Earth and Atmospheric Sciences (2013).
***
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Session 3C: Special Lecture
Chairperson: S Chandrasekaran, IISc, Bengaluru
6 November 2016: 1215–1300
Amitabh Joshi
JNCASR, Bengaluru
Experimental ecology and evolution in the laboratory
It is often believed the ecological and evolutionary timescales are very diﬀerent and that it is
diﬃcult to study ecological and evolutionary processes together in a rigorous and controlled
manner. However, as the experience of the last few decades shows, experimental ecology
and evolution studies in laboratory settings provide us with the ability to rigorously examine
such phenomena and test hypotheses about evolutionary and ecological mechanisms, and
their interactions, in a manner that is not possible in the wild. In this talk, a few examples
from work in the speaker’s laboratory over the past twenty years will be used to illustrate
the power of this approach, and underscore the point that the evolutionary process is far
more subtle and responsive to minor changes in ecology than is often thought to be the
case.

Speaker’s Profile

Amitabh Joshi, Evolutionary & Organismal Biology Unit, JNCASR, Bengaluru, elected to
Fellowship in 2001. Joshi’s research interests include the evolution of life-histories; evolution of competitive ability and its consequences for population dynamics; small population
and metapopulation dynamics and stability; the conceptual structure of evolutionary
theory and the history and philosophical aspects of evolution and genetics. He has received
the SS Bhatnagar Prize in Biology (2009) and the Young Leader in Science & Technology
(Laksmipat Singhania National Leadership Awards) (2010).
***
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Mehfil-e-Sama: A Qawwali Night
Date: 5th November 2016, Time: 8:00 pm
Venue: L5 Lecture Hall Complex
A form of Sufi devotional music, very popular in India, Pakistan, Bangladesh, is Qawwali.
Traditionally performed primarily at Sufi shrines or Dargahs, it has gained great mainstream popularity over the decades. Historically, this musical tradition dates back to over
seven centuries. The Sufi saint Amir Khusro Dehlavi from Delhi, is attributed with fusing
the Persian, Arabic, Turkish, and Indian musical ethnicity in the late 13th century in India,
to create Qawwali in the form we know it today. The expression Sama is often used to refer
to various forms of Qawwali, and in south-Asia, Mehfil-e-Sama often represents a session
of Qawwali. The songs which feature in the Mehfil-e-Sama are primarily in Urdu and Punjabi languages, with often a sprinkling of Hindi in the modern times. Emerald The Band,
formed by Jimmy and Neetu Nagar in the year 1999, has completed several world tours,
covering over 15 countries. In the years 2002 to 2006, the Band was based in London, U.K.
In the following years, the Band gained great popularity in the country, performing with a
wide array of expertise in several forms of music, including Qawwali. The Band consists
of seven musicians and six singers and shall enthrall the gathering with their performance.

Spouses Program:
04th November 2016: Visit to Sanchi Stupas
(Bus will start from Visitors Hostel at 2:00 pm)
05th November 2016: Visit to Indira Gandhi Rashtriya Manav Sangrahalaya and Upper
Lake.
(Bus will start from Visitors Hostel at 9:30 am)
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82nd Annual Meeting of the Indian Academy of Sciences
Local Committees for the management of IAS Annual Meeting
Local Coordinator: Dr Manmohan Kapur (+91-9575138447)
Local Management: Mr Shashi Katyal (+91-8989438634)
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Accommodation Committee
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