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Important strategies to manage and combat 
Covid 19

A talk on Biomolecules

Post pandemic strategies for school: 
Education opportunities & challenges

Matrix metalloproteinase-7 as invasive marker 
for gastric cancer

Powerful use of natural compound to fight 
against gastric ulcer via protease inhibition

New normal life style following Covid-19 
pandemic

Matrix metalloproteinases and Pain

Role of women in the perspective of Covid 19

Matrix metalloproteases are key players in 
gastric ulcer and cancer

International Webinar on Approaches to 
Covid19 by Assam Univ  on 30th July, 2020

Biotalk seminar organized by Satish 
Chandra Memorial School on 30th 
August, 2020

Organized by NBM Model school on 5th 
September, 2020

Webinar on cancer research to 
diagnostics organized by Danahes 
LifeSci on 7thOct, 2020

Webinar in QIPSTC on NPH2-2020 
organized by Dept. of Pharmaceutical 
Eng., IIT-BHU on 23rd December, 2020

Organized by Women Scientist and 
entrepreneur conclave, IISF-2020 on 
24th December, 2020

Seminar series in NIPER-Kolkata on 
18th February, 2021

Women’s day celebration by Kolkata 
Nivedita Shakti on 8th March, 2021 at 
IACS, Kolkata

& Biology series seminar, University of 
Calcutta, Zoology Dept, 8th Apr 2021
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Figures 1 : Schematic diagram depicting why COVID-19 may be less severe in highly DV-endemic countries. In highly dengue-prone areas, 

SARS-CoV-2 infection may stimulate the immunological memory to DV in people with previous DV exposure (s), which could be asymptomatic. 

Due to antigenic similarity, the resultant dengue antibodies (grey ''Y”-shaped) may bind to SARS-CoV-2 virus particles. DV Abs can even block 

Spike protein attachment to ACE2R by binding to Spike protein RBD and RBM. These are possible ways by which pre-exposure to DV 

infections can potentially reduce COVID-19 severity. SARS-CoV-2 Abs (green ''Y-shaped”) may cross-react in DV serological tests for 

detecting DV-specific IgM and/or IgG (top right) and vice versa (bottom). 

Publications Computational modelling supports that dengue virus envelope 

antibodies can bind to SARS-CoV-2 receptor binding sites: Is 1. Biswas, S and Sukla S. (2020) COVID-19 virus infection and 
pre-exposure to dengue virus protective against COVID-19 transmission are observably less in highly dengue-endemic 
severity? Comput Struct Biotechnol J 19 ,459-466. countries: is pre-exposure to dengue virus protective against 

COVID-19 severity and mortality? will the reverse scenario be 4. Das, P., Supekar, R., Chatterjee, R., Roy, S., Ghosh, A. and 

true? Clin Exp Investig 1, 15. Biswas, S. (2020) Hepatitis B virus detected in paper 

currencies in a densely populated city of India: A plausible 2. Nath, H., Mallick, A., Roy, S., Sukla, S., Basu, K., De, A. and 
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Analysis of sphingolipid mediated calcium 

signaling in plants

Participants   
Mouli Nahar, Project Assistant

Dr. Smrutisanjita Behera
sbehera@iicb.res.in

inhibition of seed germination (Coursol et al. 2005; Worrall et al. 

2008). Further extension of the project can uncover the 

modulation of ABA and Auxin mediated processes by 

sphingolipids like phytosphingosine, phytosphingosine-1-

phosphate, ceramides and very-long-acyl-chain sphingolipids.

Aims and Objectives 

Investigation of the modulation of ROS and Calcium signaling in 

PCD by phytosphingosine
Background  Investigation of modulation of phytohormons like Auxin, 

Cytokinine by phytosphingosine Sphingolipids are integral part of membranes. They mediate 
Investigate the role of phytosphingosine in plant cell growth and several cellular processes both in plants and animals. However, 
plant cell deathunlike in animals far less is known about the function of 

sphingolipids in plants. The studies in animals suggest that 
Work  Achieved

individual spingolipids have specific cell biological functions. 
First of all we have established that phytosphingosine induces cell Additionally, it is also evident that altering the level of a single 
death in Arabidopsis seedlings. By performing Hoechst staining sphingolipid in the cell results in a metabolic ripple effect. Such 
we observed a clear nuclear staining in Arabidopsis seedlings alteration disturbs multiple physiological processes. To 
treated with phytosphingosine. Using transgenic Arabidopsis understand how they evoke such pleiotropic effect, understanding 

2+plants expressing the Ca  indicator YC3.6 we have observed the function of individual spingolipid is important. At cellular level 
phytosphingosine induced calcium signals in the nuclei of root sphingolipids have different target sites. The nucleus, the 
cells of Arabidopsis. We have also observed that endoplasmic reticulum, mitochondria and lysosomes are known 
phytosphingosine treatment disrupts the actin cytoskeleton targets of sphingolipid in animals. In plants phytosphingosine is an 
organization in Arabidopsis root cells. Arabidopsis seedlings important sphingolipid. It is involved in PCD in Arabidopsis via 
grown in plates containing phytosphingosine, shows reduced 2+Ca  and ROS pathway. However its mode of action is still unclear. 
growth as compare to control plants. In order to investigate the Moreover, other possible functions of phytosphingosine in plant 
possible reason, we have used transgening Arabodopsis lines cells are still unexplored. Detail investigation of the mode of action 
that express the Auxin reporter DR5:GFP, or the cytokinine 2+of phytosphingosine and its role in modulating PCD by Ca  and 
reporter tcs:GFP. In control plants a clear GFP signals were 

ROS will provide us important information about this signaling 
observed in the root tip cells, suggesting higher concentration of 

sphingolipid. 
auxin and cytokinine in the root tip cells. However, in the 

phytosphingosine treated seedlings, the GFP signal was not Apart from understanding the function of phytosphingosine, 
present at the root tip cells. This finding indicates that similar approach can be adapted for the investigation of role of 
phytosphingosine interferes with the growth hormone auxin and other sphingolipids. Ceramide synthase catalyses the production 
cytokinine which results in the retardation in growth.of ceramide from Phytosphingosine. Very-long-acyl-chain 

sphingolipids are produced from ceramide. Very-long-acyl-chain 
In order to get detail insight of effect of phytosphingosine, we 

sphingolipids enhance the translocation of auxin transporter PIN1 
have carried out a transcriptomic analysis by NGS method. 

to the plasma membrane (Markham et al. 2011). Phytoshingosine 
We have treated eight day old Arabidopsis seedlings with 10 can also be phosphorylated to phytosphingosine-1-phosphate by 
micro molar Phytosphingosine for 1 hour. Interestingly, we have the enzyme sphingosine kinase. Phytosphingosine-1-phosphate 
found distinct groups of gene families which were up regulated is known to interfere with ABA signaling in Arabidopsis. SPHK1-oe 
in the Phytosphingosine treated samples. Calmodulin like 37, plants are more sensitive to ABA mediated guard cell closure and 





















Figure 10:  T. cruziultrastructure observed by TEM after treatment with furan derivatives
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