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Preface  

I am delighted to present the Annual report of IISER Mohali for the year 2020-

21, which lists the various activities of the Institute during this reporting period. In 

the paragraphs below, I have attempted to provide a bird's eye view of our 

achievements this year. 

Research from the Department of Biological Sciences has elucidated the neural 

circuitry through which dopamine affects locomotion of a free-living nematode C. 

elegans in presence of ethanol. Another study established a role for post-synaptic 

scaffolding protein tamalin in trafficking of specific proteins in cells of the brain. 

An intricate interconnection was revealed between metabolism of long-chain fatty acids and oxidative 

protein folding in Gram-negative bacteria. It was shown that a bacterial DNA-binding, nucleoid-

associated protein, HU, also binds to bacterial outer membrane lipopolysaccharide such as to release 

extracellular DNA upon bacterial cell lysis. In the fruit fly Drosophila, researchers demonstrated that fatty 

acid oxidation is essential for differentiation of blood cell progenitors, and separately that males can 

plastically vary their reproductive investment based on their perception of both numbers and quality of 

their competitors. How environmental temperature shapes life-history traits, development and sexual 

communication in crickets has been determined. Studies have also shown that genome architecture 

influenced by the protein CTCF may exert widespread allele-specific transcriptional effects in mammals. 

Research findings from the department also revisited the role of the Hofmeister effect in protein 

misfolding and aggregation associated with biological functions and disease. 

In work from the Department of Chemical Sciences, the molecular design of luminescent discotic 

liquid crystals with desired properties of solid-state emission, mechanochromism and selective bio-

imaging of HeLa cells was achieved. A general strategy for distinguishing conformationally distinct 

oligomers of Alzheimer’s amyloid β-peptide using liquid crystals was also demonstrated. Two 

experimental set-ups, both as the first of their kinds in India, of ultrafast two- dimensional electronic 

spectroscopy and optical trapping with multimodal detection, have been designed and developed. 

Multichromophoric triads with appreciable electron mobilities, ratiometric temperature and multiple 

cation sensing through a redox mediated FRET turn-off mechanism were developed. Molecular rotors 

with Stokes' shifts > 200 nm were developed for temperature and viscosity sensing and their excited state 

dynamics deciphered through transient spectroscopy. A promiscuous proton transfer reaction property of 

cytochrome c, specifically in membrane-mimetic media, to exemplify the differential behavior of 

biomolecules in response to their surroundings was established. Liposome-bound alkaline phosphatase 

activity has been explored towards understanding of enzymatic behavior in complex crowded 

environments (mimicking cytoplasm-like environment) having a dampening effect in regular diffusive 

transport. Anisotropy in mechanical unfolding of protein upon partner-assisted pulling and handle-

assisted pulling as a response to mechanical cues (to convey the signal for a plethora of biological 

processes in living organisms) has been investigated. It was shown that biomimetic cofactor (such as 

quinone) under a photochemical condition can be used as catalyst via one-electron pathway as opposed 

to traditional two-electron chemistry. A zinc-photocatalyst having long excited-state lifetime has been 

developed that can steer atom transfer radical addition reactions by single electron transfer to substrate 

molecules. 

In the Department of Earth and Environmental Sciences, direct utilization of unpurified industrial 

CO2 for acetic acid production via microbial electrosynthesis has been demonstrated, a new process with 

immense potential. Considerable progress has also been achieved in developing low-cost technology 

based on integrated biological and bioelectrochemical processes for wastewater management at the 

household level. The occurrence, distribution, characterization and quantification of microplastics and 

phthalates from fresh water aquatic environment in the Indian Himalayas has been worked out, which 

provides an important baseline for the future investigations on their hazardous impact. A new emission 

inventory has been compiled for paddy stubble fire emissions and roadside transport exhaust emissions 

over India for all categories of air pollutants and more than 70 trace gases. That ozone production over 




