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• The functional significance of SUMOylation and 
SUMO-E3 ligase subunit of the Smc5/6 complex was 
uncovered by creation of putative non-SUMOylatable 
variants.

• In the area of chromosomal translocation an in vitro 
cell-free assay system was established to investigate 
a sub pathway of non-homologous end joining (NHEJ) 
known as micro homology mediated end joining 
(MMEJ) which is critical in mitochondrial DNA repair. 
Several small molecule inhibitors were synthesized 
that can be used as potential cancer therapeutic 
agents. Endosulfan, a pesticide used widely in India, 
induced maximal damage on testes and resulted in 
male infertility.

• Control of mRNA fate decisions affects many cellular 
processes. The issue was addressed by focusing on 
interactions among RNA-binding proteins with RGG-
motifs that facilitate the functional transitions of 
mRNA.

• Five genes were identified whose mRNAs undergo 
translational read through in endothelial cells. The 
goal is to understand endothelial cell function and 
angiogenesis regulation at the level of translation 
under various pathophysiological conditions.

BIOLOGY OF CHAPERONES

• Diagnostic methods were developed for screening 
various protozoan infections including Surra, 
Theileriosis and Babesiosis. These are currently used 

for field diagnosis in rural parts of Karnataka by the 
animal husbandry department.

• Novel isoselenazoles that have the potential to be 
used as therapeutic agents for disorders mediated by 
reactive oxygen species were synthesized.

• A cage like tetra-facial molecular barrel (Pd8) was 
designed and synthesized. In clinical research, this is 
one of the important breakthroughs in terms of drug 
delivery.

IMMUNOBIOLOGY 

• Glycodelin A (GdA) plays an immunomodulatory role 
by regulating the cytolytic activity of CD8+ T cells in 
nude mice.

• A region of the HCV E2 protein was identified as the 
neutralizing epitope using monoclonal antibodies and 
patient sera.

• A novel response of Interferon-gamma includes 
inducing aggregation of adherent peritoneal cells 
during Salmonella typhimurium infection in mice.

• HLA-F is induced by the neurotropic virus, Japanese 
encephalitis virus. This was blocked by inhibitors 
of  NFκ B activation and lentivirus-mediated stable 
knockdown of NFκ B.  

• Curcumin prevents experimental cerebral malaria in 
a mouse model.
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The problem of Byzantine 
Agreement (BA) is of interest to 
both distributed computing and 
cryptography community. Following 
well-known results from the 
distributed computing literature, 
BA in the asynchronous network 
setting encounters inevitable non-
termination issues. The impasse is 

overcome via randomization that allows construction of BA protocols in two flavors of termination guarantee 
– with overwhelming probability and with probability one. The latter type termed as almost-surely terminating 
BAs are the focus of this work. An eluding problem in the domain of almost-surely terminating BAs is achieving 
a constant expected running time. Our work makes progress in this direction.

Reference: https://eprint.iacr.org/2018/394

In the semiconductor industry, there is 
demand for a modeling framework that 
enables systematic performance evaluation 
of new materials at device and circuit 
levels. We propose an ‘atom-to-circuit’ 
modeling framework for all-2D MISFET 
(Metal-Insulator-Semiconductor Field-

Effect Transistor). It bridges between first-principle based material modeling tools and industry standard circuit 
simulators and facilitates seamless design flow from 2D materials to integrated circuits.
 

Reference: Biswapriyo Das and Santanu Mahapatra, “An Atom-to-Circuit modeling approach to all-2D Metal-
Insulator Semiconductor Field-Effect Transistors”, npj 2D Materials and Applications, Nature publication group, 
2018, DOI:10.1038/s41699-018-0073-3
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3.1.2
BIOCHEMISTRY

Current Research

PROTEINS, NATURAL PRODUCTS AND
METABOLIC ENGINEERING

• Non-structural protein (NSm) of Groundnut Bud 
Necrosis Virus (GBNV) participates in cell to cell 
movement and spread of the virus.

• The zinc finger transcription factor Mxr1p of the 
methylotrophic yeast, Pichia pastoris functions as a 
global regulator of multiple metabolic pathways.

• Mismatch repair helicase, UvrD is important for the 
process of homologous DNA recombination in the 
gonorrhoea-causing pathogen, Neisseria gonorrhoeae. 
Helicobacter pylori Topoisomerase  (HpTopoI) 
participates in natural transformation. 

• The anticancer compounds, vincristine and 
vinblastine were purified in large amounts from 
endophytic fungi isolated from various tissues of 
Catharanthus roseus and their cytotoxic activity was 
demonstrated in different human cancer cell lines.

• The effect of human leukocyte antigen (HLA) 
genotype heterogeneity on possible cytotoxic 

T-lymphocyte (CTL) response to influenza H1N1 
genomes was studied using bioinformatics methods. 
The work presents a novel conceptual framework 
towards understanding how genetic heterogeneity 
influences disease susceptibility in individuals and in 
populations.

DNA REPAIR, GENOMIC STABILITY AND RNA 
TRANSACTIONS

• RecBCD enzyme complex is an example of a 
sequence-regulated, DNA-processing machine. 
Mycobacterium tuberculosis RecD was shown to 
inhibit DNA strand exchange promoted by RecA and 
structural studies on M. tuberculosis RecA uncovered 
molecular plasticity and interspecies variability. New 
telomerase inhibitors were also synthesized that 
could stabilize human telomeric G-quadruplex DNA.

• RAD51 paralogs regulate DNA damage responses 
and maintain genome integrity of Mycobacterium 
tuberculosis.

Core Research 

Proteins, natural products and metabolic 

engineering; DNA repair, Genomic stability 

and RNA transactions; Biology of chaperones; 

Immunobiology.

Improved non-planar 
transistor device 
designs like Fin Field 
Effect transistors 
(FinFETs) are the most 
promising candidates 

for ultra large scale integration. In this work, the researchers studied the mechanisms behind electrostatic 
discharge (ESD), Latch-Up and Hot Carrier reliability in FinFET devices, which led to invention of special ESD 
protection techniques and high voltage concepts enhancing the reliability limits of FinFET technology. They 
proposed a hybrid contact and junction engineered scheme, enabling ESD robust protection devices as well 
as reliable core functional devices in FinFET technology.

Reference: http://msdlab.dese.iisc.ac.in/

Two dimensional 
materials are 
being explored 
extensively for 

possible applications in next-generation lithium-ion battery anode due to their large surface-to-mass ratio. 
We investigate lithium ion binding on rhenium disulphide (ReS2) by first-principles based calculations. The 
unique atomistic modeling technique proposed in this work is generalized enough for the realistic estimation of 
reversible lithium ion storage capacity of any new material.
 

Reference: Arnab Kabiraj and Santanu Mahapatra,“High-throughput first-principles-calculations based 
estimation of lithium ion storage in monolayer rhenium disulfide”, Communications Chemistry, Nature publishing 
group, 2018. DOI:10.1038/s42004-018-0082-3
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