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DRUG TARGET FOR NEURODEGENERATIVE
DISEASES AND CANCER DISCOVERED
Relevant for: Prelims Specific News | Topic: null

The team led by Santosh Chauhan (right) has identified how misfolded proteins form aggregates
and get degraded in the cell.  

Bhubaneswar-based researchers have discovered that activation of a particular protein
(TRIM16) can turn out to be a potential therapeutic intervention strategy for neurodegenerative
diseases such as Alzheimer’s, Parkinson’s and amyotrophic lateral sclerosis (ALS). At the same
time, inhibiting this protein in cancer cells can bring about a reduction in tumour proliferation.
The results were published in The EMBO Journal.

Studies carried out in test tubes and in mice models have shown that the protein has the ability
to protect cancer cells from oxidative stress, and inhibiting this protein can therefore lead to
reduced tumour growth.

Normally, about 30% of newly synthesised proteins in a cell can end up being misfolded, which
are then degraded and removed from the cell. Genetic mutations and stress (both cellular and
environmental) can increase the rate of misfolding. When the amount of misfolded proteins far
exceeds the capacity of cells to degrade and clear them, the cells tend to aggregate the
misfolded proteins to reduce toxicity.

Though protein aggregates are less toxic to cells, they too can turn toxic if the aggregates
increase in number and size, which is what is seen in the case of Alzheimer’s, Parkinson’s and
ALS.

A team of researchers led by Santosh Chauhan from the Cell Biology and Infectious Diseases
Unit at the Institute of Life Sciences, Bhubaneswar, has identified a novel mechanism by which
misfolded proteins form aggregates and get degraded in the cell.

They found the TRIM16 protein playing a role both in the formation of protein aggregates and in
their degradation. Protein aggregates are formed when the TRIM16 protein activates a particular
pathway (P62-NRF2), while protein aggregates get degraded when TRIM16 enhances a
different pathway (autophagy). Autophagy is a process of degrading the unwanted material to
clean the cells and keep them healthy.

“The current strategy is to use small molecules to enhance the autophagy process to destroy
protein aggregates. But small molecules are non-specific and can target other pathways too,”
says Dr. Chauhan. “Pharmacological activation of TRIM16 protein, on the other hand, will be
more specific for therapeutic targeting of neurodegenerative diseases.” When more TRIM16
protein is produced by activation, autophagy gets enhanced leading to higher rate of protein
aggregate degradation.

Since cancer cells proliferate rapidly unlike normal cells, plenty of metabolic waste gets
generated and accumulated inside cancer cells. In this study, the researchers have shown that
cancer cells via TRIM16 can hijack both the autophagy and P62-NRF2 pathways to keep the
cells clean and survive in harsh conditions. The P62-NRF2 pathway detoxifies the reactive
oxygen species-related metabolic waste.
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When the TRIM16 activity was reduced in cancer cells in vitro, the capacity to proliferate was
reduced. “The cancer cells were able to grow normally when the researchers added
(complemented) TRIM16 protein, thus validating the crucial role of TRIM16 in cancer cell
growth,” says Kautilya Kumar Jena from the Institute’s Cell Biology and Infectious Diseases Unit
and first author of the paper.

In the case of animal studies, the researchers first removed (knockout) the TRIM16 protein from
cancer cells and then introduced the cancer cells into mice models.

“Compared with controls, tumour growth was drastically reduced in mice when cancer cells did
not have the TRIM16 protein,” says Dr. Chauhan. “If we pharmacologically decrease the activity
of TRIM16 in cancer cells then tumour growth can be inhibited.”
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SEA FOOD WASTE PREVENTS STEEL CORROSION
Relevant for: Prelims Specific News | Topic: null

The inhibitor blocks the active sites on steel available for corrosion thereby mitigating corrosion,
says Quraishi (standing).  

Mild steel used in a wide range of industries easily develops rust and the corrosion causes huge
economic loss every year. As chemical corrosion inhibitors are detrimental to the environment,
there is an urgent need to develop green inhibitors. Now, researchers from Indian Institute of
Technology (BHU), Varanasi, have successfully produced a chitosan-based corrosion inhibitor
that shows over 90% efficiency.

Chitosan is a natural polysaccharide found in the shell of crab, shrimp and also in the cell wall of
fungi. “As the solubility of chitosan in water is poor, polyethylene glycol (PEG) was incorporated
to it and a novel PEG-crosslinked chitosan was developed. PEG is non-toxic and has been
approved by the FDA even for internal consumption,” says Vandana Srivastava from the
Department of Chemistry of the institute and first author of the paper published in
ChemistrySelect.

Mild steel was immersed in a corrosion-inducing solution of hydrochloric acid containing different
concentration of chitosan-PEG ranging from 50-200 mg/L for six hours. The novel inhibitor was
found to form a thin film on the metal surface.

“We studied the precise chemical mechanisms and found that the inhibitor is adsorbed as a thin
film on the steel surface. The inhibitor blocks the active sites on steel available for corrosion
thereby mitigating corrosion,” explains M.A. Quraishi from the institute and corresponding author
of the work.

Weight loss studies and electron microscopy imaging showed that a maximum inhibition of
93.9% was achieved when the concentration of the treated solution was 200 mg/L.

“Usually when steel is treated with anti-corrosive agents there is a change in its surface and it
tends to get rough. But our inhibitor did not alter the surface. In fact, there was a significant
improvement in the surface smoothness,” Prof. Quraishi adds. “The shells of the shrimps are
usually discarded as waste and if we can use them and develop such eco-friendly products it will
be a good way to convert waste material to a useful application.”
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IN ECONOMICS, WHAT IS DOUBLE SPENDING
PROBLEM?
Relevant for: Prelims Specific News | Topic: null

This refers to the potential risk that a digital currency unit could be spent more than just once.
When a digital currency can be reproduced at a negligible cost, it can lead to users producing
several copies of it in order to spend it multiple times. This can cause the supply of the currency
to rise and lead to inflation in the prices of goods quoted in the digital currency units. The
problem has been used to question the credibility of digital currencies. Various digital currencies,
however, have managed to overcome the double spending problem through the use of public
ledgers that record all transactions made by users and verify their authenticity.
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WHAT IS A 'CONTESTABLE MARKET' IN ECONOMICS?
Relevant for: Prelims Specific News | Topic: null

This refers to a market where there are no barriers to the entry and exit of firms. This makes it
hard for existing firms in the market to consistently earn high profits as new firms can freely
enter the market and compete against them. By ramping up production, new firms increase the
total supply of goods available to consumers in the market, thus causing prices to fall. They also
bid up the price of inputs, causing the cost of production to rise. Contestable markets, however,
are usually rare in the real world either due to government regulations preventing the entry of
new firms or the presence of a natural monopoly in an industry.
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FLORENCE MAKES LANDFALL IN N. CAROLINA
Relevant for: Prelims Specific News | Topic: null

Grave threat:Waves slamming a restaurant in Atlantic Beach, North Carolina on Sept.
13.APTravis Long  

Hurricane Florence, weakened but still dangerous, crashed into the Carolinas on Friday as a
giant, slow-moving storm that stranded residents with floodwaters and swamped part of the town
of New Bern at the beginning of what could be a days-long deluge.

The centre of the hurricane’s eye came ashore at about 7.15 a.m. EDT (1115 GMT) near
Wrightsville Beach close to Wilmington, North Carolina, with sustained winds of 90 miles per
hour (150 kmph), the National Hurricane Center (NHC) said.

150 awaiting rescue

North Carolina Governor Roy Cooper said Florence was set to cover almost all of the State in
several feet of water. On the mainland in New Bern, authorities said more than 100 people had
to be saved from floods and that the downtown area was underwater. The town’s public
information officer, Colleen Roberts, told CNN that 150 more people were awaiting rescue and
that citizens were going out in their boats to help.

There were no immediate reports of storm-related deaths or serious injuries but more than 60
people, including many children and pets, had to be evacuated from a hotel in Jacksonville,
North Carolina.

More than 4,40,000 homes and businesses were without power in North and South Carolina
early on Friday, utility officials said.

Utility companies said millions were expected to lose power and that restoring it could take
weeks.
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PM MODI GETS UN’S HIGHEST ENVIRONMENTAL
HONOUR

Relevant for: Prelims Specific News | Topic: null

Prime Minister Narendra Modi has been awarded with the UN’s highest environmental honour,
also given to five other individuals and organisations, for his leadership of the International Solar
Alliance and pledge to eliminate single use plastic by 2022. Cochin International Airport was
honoured with the award for Entrepreneurial Vision, for its leadership in the use of sustainable
energy.PTI
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WHAT IS BROWNIAN MOTION IN PHYSICS?
Relevant for: Prelims Specific News | Topic: null

This refers to the random and erratic movement of microscopic particles that are suspended in
any fluid, like water or oil. Brownian motion is the result of the impact of the random
bombardment of microscopic particles by the variety of fast-moving molecules that constitute the
fluid. Larger objects do not witness as much random movement as microscopic particles when
suspended in various fluids. The phenomenon is named after the English botanist Robert
Brown, who in 1827 discovered the molecular composition of matter through the observation of
the random movement of pollen grains in a liquid.
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