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3 July 2021
09:30 -09:50 h

Imaging Life with Dynamic Molecular Interactions

In this talk, the speaker will describe the group’s recent success of
programming molecular assemblies in the living system based
on a synthetic host-guest system featuring Cucurbit[7]uril (CB[7]).
They demonstrated that highly selective and ultrastable host-
guest interaction in CB[7] provides a non-covalent mechanism for
assembling imaging agentsin cells and tissues. They have shown
that CBJ[7]-ADA interaction fulfills the demands of specificity and
stability that is required for bioorthogonal assembly in the living cell.
They demonstrated this by labeling and imaging the distribution
and dynamics of microtubule in HelLa cells. They used the dynamic
nature of the supramolecular interaction to develop a new technique
for super-resolution imaging with ~20 nm resolution. This technique,
which they call SPIN (Supramolecular Probe-based Interaction
mediated Nanoscopy), exploits repetitive and transient binding of
the fluorescently labeled guest to complementary CB[7] host to
obtain stochastic switching between fluorescence ON- and
OFF-states. By connecting CB[7] guest to targeting ligands,
they have demonstrated that this autonomous blinking
enables two-dimensional (2D) and 3D super-
resolution imaging of biomolecules in cells.




3 July 2021
09:55-10:15 h

Quest for Dark Matter at the LHC —
The Supersymmetric Paradigm

The Large Hadron Collider (LHC) concluded Run-2 operations at end
of 2018 delivering proton-proton collisions at a centre-of-mass energy
of 13 TeV. The CMS and ATLAS collaborations have been analyzing
the data corresponding to ~140/fb integrated luminosity collected by
each experiment - it is the largest dataset ever collected by collider
based experiments at the highest energy available ! The speaker will
give a gist of the tools and techniques used for identifying signatures
of the long sought Dark Matter, at the CMS experiment. She wiill
briefly discuss the recent Supersymmetry (SUSY) results using the
full Run-2 dataset, and plans for detector upgrades in near future.




3 July 2021
10:20-10:40 h

Point of Care Diagnostics: Electrochemical sensors
as a Platform for Rapid Detection of Diseases

Biosensors provide highly sensitive assay for rapid detection of any
disease and its implementation in a simple, easy-to-use, inexpensive,
point-of-care (POC) disposable cassette that carries out all the
unit operations from sample introduction to detection. A novel,
ultrasensitive electrochemical immunosensor was developed
for simple, rapid determination of various biomarkers. Under
optimum conditions, the proposed sensors displayed wide linear
detection range (1 fM to 1 uM) with a low detection limit in standard.
Furthermore, the developed uPARimmunosensor showed good
reproducibility, repeatability, and storage stability (75% of initial
activity upto 4 weeks). Currently, the speaker's group is focusing on
to fabrication of the manufactured electrode in to point-of-care
diagnosis. Their system is particularly suitable for resource-poor
settings, where centralized laboratory facilities, funds, and
trained personnel are in short supply, and for use in doctors’
offices, clinics, and at home.




3 July 2021
10:45-11:05 h

In Silico Design of Novel Nanomaterials

With advances in computational methodologies as well as computer
hardware, it is nhow possible to obtain accurate solutions to the
guantum many body problem using the techniques of density
functional theory.

Such calculations are now often quicker and cheaper than carrying
out actual laboratory experiments, and can be used to make realistic
predictions, as well as to rapidly screen a large number of systems so
as to identify the most promising materials for a desired technological
application. The speaker will present a brief overview of the concepts
behind this area of research, and present some examples of successful
predictions made in her research group.




3 July 2021
11:30-11:50 h

Self-Assembled Branched DNA Nanostructure
as Cancer Therapeutics

Recent studies have designed inhibitor molecules that can silence one
type of cancer-triggering miRNA. However, such molecules cannot
suppress cancers caused by multiple miRNAs. Nevertheless, recent
evidences suggest that multiple mMiRNAs cooperatively regulate
the expression of a single gene and a single miRNA often targets a
number of genes and its regulatory effect is tissue specific. To find
an inhibitor molecule that can arrest cancer progression by blocking
the activities of multiple miRNAs, the speaker and group prepared
branched DNA nanostructures through biomolecular self-assembly
process. The antimiR-bDNA nanomaterials can selectively bind to
specific oncogenic MiRNAs (miRNA 273, 96 and 182) that trigger breast
cancer by silencing FOXOla, a tumour-suppressor gene that encodes
FOXOIla protein. This protein regulates glucose metabolism and other
vital biological processes, but its levels are reduced in cancer cells. In
cell culture, the bDNA nanostructures retained their stability even
after 36 hours and restored the levels of FOXOla protein, inhibiting
the activities of specific miRNAs that are known to initiate the
unbridled growth of the cancer cells. Being biocompatible
and easily modifiable, the bDNA nanomaterials are
potential candidates for developing safe cancer
nanotherapeutics.




3 July 2021
11:55-12:15h

Membrane Fission: Insights From
Reconstituting Organelle Form and Chemistry

The lipid bilayer is highly resilient to rupture and explains why it was
selected over the course of evolution to serve a barrier function. Yet
fission, or the splitting of a membrane compartment, is a central
theme in biology that manifests during cell division, organelle
biogenesis and vesicular transport. Fission involves the local
application of forces to bend and constrict or thin down a membrane
tube. Since bending requires the bilayer to deviate from its
preferred planar configuration, fission is energetically unfavorable.
Using reconstitution approaches that involve biochemical screens,
we have discovered novel proteins that catalyze fission and have
elucidated their mechanism and cellular functions. This talk will
describe these recent developments.




3 July 2021
12:20-12:40 h

Monitoring and Forecasting the
Biogeochemical State of the Indian Ocean

The Indian Ocean is an ideal laboratory to understand physical-
biological coupled processes across water column using the
models which integrate ocean simulation, observation, and analysis.
Ocean models have a unique ability to integrate our empirical and
theoretical understanding of the marine environment and the role
ocean physics plays in marine environmental health and ecosystem
functioning in the coastal ocean and adjacent deepsea.

A high-resolution, coupled ocean-ecosystemm modeling system,
known as Biogeochemical State of the Indian Ocean (BIO), has
been developed to study the evolution of the biogeochemical
state of the Indian Ocean at both short and long time scales. The
modeling framework involves an online coupling of the Regional
Ocean Modeling System (ROMS) physics/dynamics integrated
with an ecosystem model. This high-resolution BIO modelling
system has not only overcome the operational difficulties in
generating Potential Fishing Zone (PFZ) advisories due to
the non-availability of remote sensing data but also
graduated PFZ advisories into PFZ forecasts.




3 July 2021
12:45-13:05 h

Wild Ginger and Banana Families of India:
An Overview

The talk is a comprehensive presentation on the taxonomy, uses,
IUCN status of wild gingers and banana in India. The gingers
include the members of the family Zingiberaceae, which consist of
about 21 genera and about 200 species in India. Of these, one genus
and 35% of the taxa are endemic to India. The Calicut University
Botanical Garden holds the largest collection of gingers in India.
Banana family or Musaceae form the second largest family of the
order Zingiberales in India. A live germplasm of Indian Musaceae is
established in the Calicut University Botanical Garden and Malabar
Botanical Garden. Recently 14 new species have been discovered
from India. The speaker and group could rediscover five species
after a lapse of 57 to 121 years. This present work includes all wild
bananas from India, endemism, IUCN status, ecology etc.




