





Chikungunya is a mosquito-borne viral disease, akin to
dengue. Its symptoms include fever and joint pain. The
development of an effective antiviral strategy for this
disease is in progress. However, there is no vaccine
available for its treatment till date. A team of scientists
led by Shailly Tomar from Indian Institute of Technology
(IIT), Roorkee has identified a molecule from tamarind
seeds possessing antiviral activity (Virology 2019, 526:
91-98).

This molecule is a tamarind
chitinase-like lectin (TCLL)
protein that specifically binds
to the sugar molecules present
on the surface of Chikungunya
virus. By attaching to these
sugar moieties, the TCLL protein
almost covers the virus particles,
thereby, blocking the virus from
attaching to the host cells. Since
binding to the host cell receptors,
which is the first step in the

Bioactive Carbon Dots: A
Robust Imaging Agent

Carbon dots (C-dots, CDs) are fluorescent carbon
nanomaterials (size less than 10 nm in diameter). These
exhibit photoluminescence and photostability. Because of
their low-cost, easy availability, biocompatibility, safety,
non-toxicity and effective nanocarrier for drug targeting,
they have emerged as a potential tool in drug delivery.
An appropriate precursor source plays a significant role
in the preparation of these CDs. Recently, a variety of
natural products have been employed in the preparation
of CDs.

In this study, a team of scientists at IIT, Roorkee
developed highly water-soluble multicolour fluorescent
CDs from Catharanthus roseus leaves (a herbal precursor)
through a single step, green synthetic approach (Colloids
and Surfaces B: Biointerfaces 2018, doi.org/10.1016/].
colsurfb.2017.07.054). These carbon dots exhibited
exceptional water-solubility and remained stable over
a period of time without undergoing aggregations. This
property makes it highly usable for bioimaging purposes.
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infection process, is nearly prevented, the ability of the
virus to infect the host cells is significantly reduced.

The authors demonstrated that the Chikungunya
virus treated with the TCLL protein showed nearly
64 % reduction in the ability to infect host cells. But
in the case of N-acetylglucosamine (NAG)-treated
TCLL, the reduction in Chikungunya virus infectivity
was just 14%. The scientists reasoned that the antiviral
activity of TCLL is due to its ability to target the virus
sugar molecules. When NAG was added, it would have
saturated the binding sites on the TCLL, leaving only a
few sites free to bind to the sugar molecules of the virus
envelope. Thus, the antiviral effect of TCLL was lost.
This study will prove to be beneficial in developing a
cure for various viral diseases.

They also possessed high photostability at varying ionic
concentrations, solvents and pHs.

The scientists observed that these CDs specifically
binds to the microtubules in the cell and because of
their prolonged stability, enable to monitor ongoing
changes within the cell for a longer duration. On
further investigation, scientists found that these CDs
subsequently lead to the breakdown of the microtubules.
The polymerized microtubules were prominently seen
in the green and red filter, whereas depolymerized ones
were visible in the blue filter alone. Thus, the authors
indicated that this feature can be further exploited
effectively in tracking their therapeutic efficacy on a
real-time basis. Since microtubules play an important
role in cell division and these CDs possess microtubule
depolymerisation activity, the scientists investigated the
effect of CDs on cell division. The results revealed the
inability of chromosomes to separate upon CD treatment,
thus, leading to cell cycle arrest. In brief, the authors
synthesized the multicolour fluorescent CDs and imply
the potential of these CDs in cellular imaging, biosensing,
targeted drug delivery, and other biomedical applications.
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A Novel Method for
Disinfecting Plaster of Paris
Waste

Plaster of Paris (POP) is a fine white powder (calcium
sulfate hemihydrate) formed from a naturally occurring
mineral, Gypsum. It is used extensively in the healthcare
sector (especially in dental and orthopaedic hospitals),
construction/ceramic industry and idols’ making. The
POP waste generated after these activities are either
burned or discharged directly into the natural environment
without adequate treatment. It results in polluting the
environment and causing serious health problems.

A team of scientists from the CSIR-National Chemical
Laboratory (CSIR-NCL), Pune and Institute of Chemical
Technology, Mumbai has devised a novel method to
disinfect the POP wastes and convert it into the useful

Bacteria from Rotten
Pomegranate for Cellulose
Production

Cellulose makes up most of the cell wall of plant cells
and is also produced by bacteria. Cellulose is extensively
used in pharmaceutical, industrial, biotechnological and
biomedical applications. However, bacterial cellulose
is preferred over plant cellulose due to its high tensile
strength, purity (absence of hemicellulose and lignin),
and better flexibility. In spite of possessing superior
properties, low yields and high production costs are the
two major problems associated with bacterial cellulose’s
large-scale production.

Researchers from the CSIR-NCL, Pune have isolated
a bacterial strain, Komagataeibacter rhaeticus PG2 from
rotten pomegranate which promises to help in producing
bacterial cellulose on a wide scale (RSC Advances 2018,
8: 29797-29805). The authors screened 216 bacterial
strains isolated from different rotten fruits and fermented
beverages to find an alternative cellulose producing
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products in an eco-friendly and economical manner. The
results have been published in the journal, International
Journal of Environmental Science and Technology (2018,
doi.org/10.1007/s13762-018-2070-7). In this study, the
researchers treated the biomedically originated waste with
20% ammonium bicarbonate (ABC) solution. The ABC
solution treatment resulted in the formation of non-toxic
compounds such as ammonium sulphate and calcium
carbonate.

The ammonium sulphate can be used as a fertilizer
in the agriculture sector while calcium carbonate can be
employed in the cement and metallurgy industries. The
ABC solution also possessed antimicrobial and antibiofilm
activity against several microorganisms. Hence, it can be
used for disinfecting used POP biomedical waste. The
process is simple, safe (non-toxic), cost-effective and
eco-friendly. Thus, the method has huge implications in
rural and remote areas where facilities for disposal of
biomedical waste are not available.

bacteria. The ¢
potent strain
from a rotten
pomegranate
sample
showed
higher
production
of bacterial
cellulose. The
team assessed the feasibility of large-scale production
from this isolated strain using different carbon sources
like lactose, sucrose, galactose, mannitol, fructose,
sorbitol, glycerol etc. Glycerol gave the highest cellulose
production of ~6.9 g/L. The detailed analysis of the
bacterial cellulose membrane obtained from glycerol and
glucose displayed a more compact and better structure
in case of glycerol. Glycerol being a low-cost carbon
source, also lead to cost-effective production of the
bacterial cellulose. Thus, this new bacterial strain capable
of producing better quality and high yield of cellulose
makes it a promising candidate for medical and industrial
applications.
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