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From the Coordinator’s Desk! 

Dear Readers, 

I wish you all a Happy New Year 2021 and Seasons Greetings! 

This year, we all have gone through some tough time 

combating COVID-19 pandemic and the glad news is that we 

have contained the COVID-19 disease effectively. The planet 

has provided us with everything and sometimes we have 

exploited it more than it provides. At present, we are at an 

exceptional time where the nature is sending us message that if 

we need to care for ourselves, we must take care of nature 

itself. In our country, there is air pollution beyond 

measurement at our capital due to burning of agriculture waste 

at nearby states, floods in the cities due to encroachment of 

lakes and rivers, pollution of water bodies, reduction of forest 

covers in major cities due to rapid developments and so on. 

These are only few of the stress that our country’s 

environment faces. The impact is seen through reduced 

population in our flora and fauna, while some have gone 

extinct. Though at present we all are aware of these 

environmental issues and to some extent we as an individual 

take effort to reduce them, yet, these are not sufficient. It is 

time we act collectively and I hope that will definitely improve 

the quality of the environment at an increased pace. 

Each newsletter published by us has a unique article and 

this issue also has an article on plant and microbial pathogen 

interaction. Apart from the article there are information on 

various interesting topics such vaccine adjuvant strengthening 

immune response, detecting COVID-19 infection using a 

sensor at home, fats inside our cells fight bacteria, and many 

more. I hope you will find this issue also very interesting to 

you. 

                                                                Dr. C. Arulvasu 

Kindly send your feedback @  

www.envismadrasuniv.org/send_feedback.php 

For further details, visit our website. 

ww.dzumenvis.nic.in: www.envismadrasuniv.org 
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  A B S T R A C T 

Plants infected with microorganism such as bacteria, fungi and virus result in diverse outcomes ranging from 

symptom-less resistance to severe disease and in cases even death. Among various factors, microbes are the major 

cause of agriculture losses worldwide. Undeniably, plant pathogens are controlled through application of various 

agrochemicals that may result in causing diseases in humans and also impact environmental and food security. While 

on other hand many approaches are explored to control pathogens based on molecular biology and phytochemistry to 

identify factors that halt an invading microbial pathogen from further invasion into or between plant cells. Plant 

chemical defense compounds, antimicrobial proteins and structural reinforcement of cell walls appear to slow down 

microbial growth or even prevent microbial penetration in resistant plants. Additionally, plants induce hypersensitive 

response which is a strong local immune reaction, including programmed cell death at the site of infection that stop 

certain biotrophic microbes from spreading into surrounding tissue. An overview of few pathogenesis of some 

bacterial and fungal infection in plants is discussedS.  

Introduction 

The growing human population requires a significant 

increase in agricultural production. This challenge is made 

more difficult by the facts that changes in the climatic and 

environmental conditions under which crops are grown, have 

resulted in the appearance of new diseases. Genetic changes 

within the pathogen, had shown the loss of previously 

effective sources of resistance. Annually, large agricultural 

losses occur worldwide due to the susceptibility of crops to 

diseases caused by plant pathogens, impacting productivity 

and reducing the commercial value of the product. Losses are 

estimated upto78% in fruit crops, 54% in vegetable crops, 

and 32% in cereal crops due to diseases caused by pathogens. 

To help meet this challenge, advanced genetic and statistical 

methods of analysis have been used to identify new resistance 

genes through global screens. Studies of plant–pathogen 

interactions have been undertaken to uncover the mechanisms 

of disease resistance (Boyd et al., 2013). The informed 

deployment of major, race-specific and partial, race-

nonspecific resistance, either by conventional breeding or 

transgenic approaches, will enable the production of crop 

varieties with effective resistance without impacting on other 

agronomically important crop traits. Hence, the present 

review discusses pathogenesis of some plants pathogens. 

Bacteria and plants 

Phytopathogenic organisms including bacteria, fungi,  

 oomyctes, and animals are able to secrete effector proteins to 

modulate host processes to their advantage (Hogenhout et al., 

2009). Effectors secreted through two major groups of 

phytopathogenic bacteria, Pseudomonas syringae and 

Xanthomonas spp. have served as primary models for these 

studies (Block and Alfano, 2011). Through intimate 

associations with plant protein and/or DNA inside the plant 

cell, phytopathogenic bacteria effectors alter a variety of 

cellular and physiological processes for pathogenesis. Some of 

these effectors are also recognized by plant resistance proteins 

and trigger immunity as a result of host adaptation to the 

pathogen. One such effectors is type III effectors and its mode  

 

 

 

 

 

 

 

 

Figure 1: Simplified diagram of the infection cycle of 

Pseudomonas syringae. (a) A healthy plant leaves. (b) 

Bacterial cells on a leaf surface, illustrating aggregation of 

some bacteria near a trichome. (c) Bacteria penetrating 

open stomate. (d) Cross-section of a leaf showing bacteria 

colonizing the plant apoplast. (e) Extensive multiplication 

of bacteria in the apoplast of a leaf. (f) Visible disease-

associated necrosis and chlorosis. 

 

*Corresponding author. 
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of action is of central importance to bacterial pathogenesis 

and plant recognition of the pathogen. It is from this, a great 

deal of host targets and biochemical functions of a number 

of phytopathogenic bacteria is learned. Several common 

themes have emerged concerning how effectors promote 

parasitism in their host plants. Furthermore, components of 

these modules apparently have evolved to detect pathogen 

effectors and trigger effectors triggered immunity (ETI), 

providing exciting insight into host–pathogen co-evolution. 

The general pathogenesis of bacteria infection on plant leaf 

is shown in Figure 1. 

Recognition of fungal pathogens by plants 

Plant as host recogonize fungal-derive components 

through specific host responses elicited during infection and 

reduce fungal proliferation. But fungal pathogens have made 

a lot of adaptations that enable them to attack plant tissues, 

overcome its defence mechanisms, and take possession of 

plant tissues for increase growth, development, and 

reproduction (Shuping and Eloff, 2017). For triumphant 

pathogenicity, fungi utilize various infection strategies to 

breach the host cuticle. While some enter their host through 

wounds and stomata while others such as viral pathogens are 

usually introduced directly into the plant cells by insects 

(Agrios, 2012). Therefore, it is important to deeply 

understand the mechanisms of pathogenesis of these 

pathogens in order to develop appropriate strategies to 

control or prevent post-harvest diseases. One such 

mechanism of action for the fungal pathogen 

Erysiphegraminis f. sp. hordei, an obligate parasite that 

infects barley leavesis shown in Figure 2. 
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Figure 2. Diagram showing infection of barley by the 

fungal pathogen Erysiphegraminis f. sp. hordei, an 

obligate parasite that infects barley leaves using a 

specialized cell called an appressorium which 

penetrates the leaf cuticle. The fungus is an extremely 

parasite of the living plant, and produces a specialized 

feeding structure, the haustorium, that allows it to subsist 

in leaf epidermal cells (Talbot and Hamer, 2000). 

The fungal hyphae develops appressorium, a special cell 

for attachment to host leaf involves series of stages, which 

includes; i.) nuclear mitosis, ii.) first septum formation, iii.) 

emergence of germling, iv.) tip swelling, and v.) second 

septum formation (Matrose, et al., 2020). The first nuclear 

division occurs after surface attachment and a nucleus from 

the second round of cell division migrates into the 

enthusiastic cell during tip bulge and before septum 

formation. A mature appressorium usually contain a single 

nucleus. Inside the appressorium turgor pressure increases 

and a fine growing point, called the penetration hyphae 

develops that passes through  the host cuticle and cell wall  

(Li et al., 2019).The penetration hyphae are crucial for the 

germ tube attachment and appressorium formation (Xu et 

al.,2018). If any of process in this mechanism could be 

interrupted then the plant could successfully evade this 

pathogen. Hence, most of the studies are made in understating 

the biology of appressorium development in plant pathogenic 

fungi. 

In addition to interactions, stomatal regulation has also 

been observed in some plant-fungal interactions. For 

example, the fungal toxin fusicoccin has long been known to 

promote stomatal opening and to antagonize ABA-induced 

stomatal closure through activation of a plasma membrane 

H+ ATPase; it has been widely used as a tool for the study of 

many aspects of plant biology. 

Conclusion 

The infection of plants and subsequent losses of fruits, 

vegetables, cereals, etc. due to microbial pathogens remain a 

global challenge. Majority of the existing disease 

management strategies are heavily dependent on the use of 

synthetic bactericide, virucide, fungicide which are associated 

with health, safety and economic implications. Therefore, the 

need to develop more efficient and economically sustainable 

disease management strategies is crucial. In front of a crisis, 

the probably worst option to choose is not to choose. Thus, 

looking for compounds that could potentially increase natural 

plant immunity or affect the pathogenesis of microbial 

pathogens through biological and eco-friendly approach is 

must. Hence, understand the pathogenesis of microbial 
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Researchers found a molecule that can be used as 

vaccine adjuvant and strengthens the immune response when 

added to a vaccine. 

Many vaccines include ingredients called adjuvants that 

help make them more effective by eliciting a stronger 

immune response. Identifying potential adjuvants just got 

easier, thanks to an approach described by scientists at Kyoto 

University's Institute for Integrated Cell-Material Sciences 

(iCeMS) and colleagues in the journal Angewandte Chemie. 

The team of chemists and biologists in Japan report they 

found a molecule that, when added to a vaccine, strengthens 

the immune response just as well as a commonly used 

adjuvant. Vaccine adjuvants are an essential part of clinically 

used antigen vaccines, such as influenza, hepatitis and 

cervical cancer vaccines. 

iCeMS chemical biologist Motonari Uesugi, who led the 

study said adjuvants generate a robust and long-lasting 

immune response, but the ones that are currently in use, are 

like aluminum salts and oil-in-water emulsions, that were 

developed in the 1920s and there is no precise understanding 

on how they work, which is why they are often called 

immunologists' dirty little secret". The new adjuvant was 

discovered by screening a library of 8,000 small molecules 

for their ability to self-assemble. Molecular self-assembly is 

the spontaneous self-organization of molecules through non-

electron-sharing bonds. This is a well-known concept in 

materials science that is also employed by living organisms 

to perform complex biological functions. 

Uesugi told they hypothesized that structures that come 

together through molecular self-assembly might mimic 

structures in pathogens, like viruses, stimulating a similar 

immune response. Then the team had found 116 molecules 

that can self-assemble and then screened them for the ability 

to increase interleukin-6 expression by macrophages. 

Macrophages are immune cells that detect and "eat up" 

pathogens circulating in the body. They also release proteins, 

such as interleukin-6, that activate other immune cells. 

The research led to the discovery of a molecule called 

cholicamide. This molecule self-assembled to form a virus- 

infections and plant interactions thoroughly would be best for 

exploitation to develop effective and environment friendly 

compounds. 
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Vaccine ingredients could be hiding in small 

molecule libraries 

 



mimicking structure that is engulfed by macrophages and 

similar immune cells. The structures are transported into 

specialized vacuoles to combine with a specific receptor 

called toll-like receptor 7, which sparks a heightened 

immune response. Specifically, it leads to the release of 

immune-stimulating cues like interleukin-6.Further 

investigations and comparisons demonstrated that 

cholicamide was just as potent in inducing an immune 

response as the adjuvant Alum when added to an influenza 

vaccine given to mice. 

Uesugi said their study, to the best of their knowledge, 

is the first report of using a small molecule library for 

vaccine adjuvant discovery. They hope the new approach 

paves the way for discovering and designing self-assembling 

small molecule adjuvants against pathogens, including 

emerging viruses. Further studies are needed to determine 

how cholicamide mimics the single RNA strands of viruses 

to activate toll-like receptor 7. The researchers also want to 

understand how cholicamide binds to the receptor to 

elucidate the effects of this interaction. 

 

 

 

 

 

 

Image: The researchers found a molecule that can be used 

as vaccine adjuvant and strengthens the immune response 

when added to a vaccine. 

Image Credit: Mindy Takamiya/Kyoto University iCeMS 

Source: www.phys.org 

 

 

 

One feature of the COVID-19 virus that makes it so 

difficult to contain is that it can be easily spread to others by 

a person who has yet to show any signs of infection. The 

carrier of the virus might feel perfectly well and go about 

their daily business, taking the virus with them to work, to 

the home of a family member, or to public gatherings.  
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Researchers unveil sensor that rapidly detects 

COVID-19 infection 

 

 

A crucial part of the global effort to stem the spread of the 

pandemic, therefore, is the development of tests that can 

rapidly identify infections in people who are not yet 

symptomatic. 

 

 

 

 

 

 

Image: When attached to supporting electronics, the sensor 

can wirelessly transmit data to the user's cell phone 

through Bluetooth. 

Image Credit: Caltech 

Now, Caltech researchers have developed a new type of 

multiplexed test (a test that combines multiple kinds of data) 

with a low-cost sensor that may enable the at-home diagnosis 

of a COVID infection through rapid analysis of small volumes 

of saliva or blood, without the involvement of a medical 

professional, in less than 10 minutes. 

The research was conducted in the lab of Wei Gao, 

assistant professor in the Andrew and Peggy Cherng 

department of medical engineering. Previously, Gao and his 

team have developed wireless sensors that can monitor 

conditions such as gout, as well as stress levels, through the 

detection of extremely low levels of specific compounds in 

blood, saliva, or sweat.  

 

 

 

 

 

 

 

 

 

 

 

 

Image: The sensor element is created from thin plastic 

etched with a laser. 

Image Credit: Caltech 

Gao's sensors are made of graphene, a sheet-like form of 

carbon. A plastic sheet etched with a laser generates a 3-D 

graphene structure with tiny pores. Those pores create a large 

amount of surface area on the sensor, which makes it sensitive 

http://www.phys.org/
http://www.phys.org/
http://www.phys.org/
http://www.phys.org/
http://www.phys.org/
http://www.sciencedaily.com/


enough to detect, with high accuracy, compounds that are 

only present in very small amounts. In this sensor, the 

graphene structures are coupled with antibodies, immune 

system molecules that are sensitive to specific proteins, like 

those on the surface of a COVID virus, for example. 

Previous versions of the sensor were impregnated with 

antibodies for the hormone cortisol, which is associated with 

stress, and uric acid, which at high concentrations causes 

gout. The new version of the sensor, which Gao has named 

SARS-CoV-2 RapidPlex, contains antibodies and proteins 

that allow it to detect the presence of the virus itself; 

antibodies created by the body to fight the virus; and 

chemical markers of inflammation, which indicate the 

severity of the COVID-19 infection. 

Gao said this is the only telemedicine platform, that can 

give information about the infection in three types of data 

with a single sensor. He added that in as little as a few 

minutes, we can simultaneously check these levels, so we 

get a full picture about the infection, including early 

infection, immunity, and severity. 

 

 

 

 

 

 

Image: An artist's rendering showing how the sensor 

contains areas that each detect a different indicator of a 

COVID-19 infection. 

Image Credit: Caltech 

Established COVID-testing technologies usually take 

hours or even days to produce results. Those technologies 

also require expensive, complicated equipment, whereas 

Gao's system is simple and compact. 

So far, the device has been tested only in the lab with a 

small number of blood and saliva samples obtained for 

medical research purposes from individuals who have tested 

positive or negative for COVID-19. Though preliminary 

results indicate that the sensor is highly accurate, a larger-

scale test with real-world patients rather than laboratory 

samples must be performed, Gao cautions, to definitively  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

determine its accuracy. 

With the pilot study now completed, Gao next plans to 

test how long the sensors last with regular use, and to begin 

testing them with hospitalized COVID-19 patients. 

Following in-hospital testing, he would like to study the 

suitability of the tests for in-home use. Following testing, the 

device will need to receive regulatory approval before it is 

available for widespread use at home. 

"Our ultimate aim really is home use," he says. "In the 

following year, we plan to mail them to high-risk individuals 

for at-home testing. And in the future, this platform could be 

modified for other types of infectious disease testing at 

home.“ 

The paper describing the research, titled, "SARS-CoV-2 

RapidPlex: A Graphene-based Multiplexed Telemedicine 

Platform for Rapid and Low-Cost COVID-19 Diagnosis and 

Monitoring," has been published in the journal Matter. 

Source: www.labmanager.com 

 

 

Droplets of fat inside our cells are helping the body's 

own defence system fight back against infection, University 

of Queensland researchers have discovered. 

The international collaboration between UQ Institute for 

Molecular Bioscience researchers Professor Robert Parton 

and Professor Matt Sweet, and the University of Barcelona's 

Professor Albert Pol found that these fat droplets are both a 

food source and weapon against bacterial invaders. 

Prof. Parton said that it was previously thought that 

bacteria were merely using the lipid droplets to feed on, but 

they have discovered these fatty droplets are involved in the 

battle between the pathogens and our cells. He told, fat is 

part of the cell's arsenal, cells manufacture toxic proteins, 

package them into the lipid droplets, then fire them at the 

intruders and this is a new way that cells are protecting 

themselves, using fats as a covert weapon, and giving new 

insights into ways of fighting infection. 

With antibiotic-resistant superbugs on the rise, 

researchers are determined to find alternative ways to fight 

infection. One possibility is ramping up the body's natural 

defences. 
6 

 

 

 

Fats fighting back against bacteria 
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Prof. Sweet said that they showed that upon infection of 

white blood cells called macrophages, lipid droplets move to 

the part of the macrophage where the bacteria are present. 

The bacterial infection also changed the way that white 

blood cells used energy. The professor added that lipid 

droplets can be used as a fuel source for mitochondria when 

there are not enough other nutrients and during an infection, 

lipid droplets move away from the mitochondria and attack 

the bacteria instead, altering metabolism of the cell. 

Cell biologist Prof. Parton was inspired to continue this 

research after the phenomenon was seen in fruit flies. He 

said that most people thought the lipid droplets were 'blobs 

of fat', only useful for energy storage but now they are 

seeing that they act as metabolic switches in the cell, defend 

against infection and much more, there are now entire 

scientific conferences of researchers working on these 

aspects. 

Their next step is to find out how the lipid droplets 

target the bacteria. By understanding the body's natural 

defences, they can develop new therapies that do not rely on 

antibiotics to fight drug-resistant infections. This research is 

published in the journal Science. 

 

 

 

 

 

 

 

Image: 3D electron microscopy of macrophage infected 

by bacteria (blue) showing lipid droplets (green) and the 

cell surface (pink). 

Image Credit: Institute for Molecular Bioscience, 

University of Queensland. 

Source: www.eurekalert.org 

 

 

Multidrug resistance (MDR), a process in which tumors 

become resistant to multiple medicinesis the main cause of 

failure of cancer chemotherapy. Tumor cells often acquire 

MDR by boosting their production of proteins that pump 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

drugs out of the cell, rendering the chemotherapies 

ineffective. Now, researchers reporting in ACS Nano Letters 

have developed nanoparticles that release bursts of calcium 

inside tumor cells, inhibiting drug pumps and reversing 

MDR. 

A pump protein called P-glycoprotein (P-gp) often plays 

a key role in MDR. P-gp is in the cell membrane, where it 

uses energy in the form of adenosine triphosphate (ATP) to 

pump drugs out of tumor cells. Scientists have tried to block 

P-gp in various ways, such as with small-molecule inhibitors 

or by depleting ATP. However, the strategies used so far can 

cause side effects, or they are unstable in the body. Some of 

the treatments can be difficult to prepare. Kaixiang Zhang, 

Zhenzhong Zhang, Jinjin Shi and colleagues wanted to block 

P-gp using a different approach. Previous research suggested 

that overloading tumor cells with calcium ions could both 

decrease production of P-gp and reduce ATP levels. But the 

team needed to find a way to deliver bursts of calcium, 

along with a chemotherapy drug, inside cancer cells. 

The researchers made a "calcium ion nanogenerator" 

(TCaNG) by loading calcium phosphate nanoparticles with 

the chemotherapy drug doxorubicin and then coating them 

with molecules that would allow TCaNG to target and enter 

cancer cells. Once inside cells, TCaNGs entered an acidic 

compartment, where the TCaNGs disintegrated, releasing 

both doxorubicin and bursts of calcium ions. When the team 

tested TCaNG on cancer cells in a petri dish in the lab, both 

ATP and P-gp production decreased, which allowed 

doxorubicin to kill the previously resistant tumor cells. 

When tested in tumor-bearing mice, TCaNG-treated mice 

showed significantly smaller tumors after 21 days of 

treatment than control mice, with no apparent side effects. 

 

 

 

 

 

 

Image: Graphical illustration of TCaNG activity inside 

the cell. 

Image Credit: American Chemical Society 

Source: www.phys.org 7 

 

 

 

Calcium bursts kill drug-resistant tumor cells 
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The most important components for the functioning of a 

biological cell are its proteins. As a result, protein 

production is arguably the most important process for cell 

growth. The faster the bacterial growth rate, the faster 

protein synthesis needs to take place. Because protein 

synthesis is the most expensive cellular process in terms of 

cellular resources usage, it appears reasonable to assume 

that the cell to increase production capacities by hosting 

more copies of the complicated machinery in proportion to 

its growth rate. This would mean that in order for growth to 

double, twice as many copies of all components of the 

translation machinery would be needed. 

It has been clear since the 1960s, however, that it's not 

that simple. Instead, the composition of the 'cocktail' of 

individual components in the machinery, which itself is 

made from proteins and RNA, varies with the growth rate. A 

new, complex computer model developed in Düsseldorf 

shows what concentrations of the individual components are 

needed in order to produce different synthesis rates, 

explaining for the first time the reasons behind the observed 

variations across growth conditions. 

Xiao-Pan Hu, a doctoral student in Prof. Dr. Martin 

Lercher's Computational Cell Biology group at the HHU, 

developed the model. Hu used computer modeling to encode 

established biochemical principles at the cellular level. The 

resulting model can be used to calculate the speed with 

which a cell can produce its components and thus predicts 

cell growth based on a predefined composition of its 

machinery. 

Theoretically, each production rate can be realized 

using a large number of different molecule concentrations. 

The question is: What does nature do? Which one of the 

many feasible compositions do real Escherichia coli bacteria 

use and why? Hu and his colleagues have based their work 

on a simple assumption reflected everywhere in nature: an 

organism generally has an evolutionary advantage if it needs 

as few resources as possible for its development. 

Consequently, the team searched through the many possible 

compositions for the one that is 'cheapest' for the cell, i.e., 

the one that requires the smallest possible total mass of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

molecules. 

Comparisons with experimental data show that this 

assumption is correct and accurately predicts the 

concentrations measured in real E. coli bacteria colonies. 

This allowed the Düsseldorf-based research team not only to 

describe the data quantitatively but also to actually 

understand the reasons behind the data, namely that a 

principle found in many other areas of life also applies here. 

In further analyses, the model also proved accurate for 

situations where the bacteria are exposed to antibiotics. In 

exceptional circumstances like these, the bacteria are 

particularly stressed and need a toolset that is arranged 

differently in order to grow. 

The research group is currently investigating whether 

the findings for protein synthesis can also be applied to other 

cellular processes and other organisms. The models 

developed as part of this work should also help to design 

biotech procedures more efficiently. They make it possible 

to calculate the optimum concentrations of the individual 

components in the cell for the desired biological production. 

Source: www.sciencecodex.com. 

 

 

 

The Indian capital's air quality levels plunged to "very 

poor" on Friday, Oct. 16, 2020 and a smoggy haze settled 

over the city, days after the state government initiated 

stricter measures to fight chronic air pollution. 

The Air Quality Index in New Delhi rose past 270, 

according to SAFAR, India's main environment monitoring 

agency, after agricultural fires in neighboring states sent 

smoke billowing across the city. The World Health 

Organization deems anything above 25 as unsafe. 

The national capital, one of the world's most polluted 

cities, enjoyed a respite from air pollution up until 

September in part thanks to a virus lockdown. But with 

industrial activities resuming and cars back on the roads, 

along with the onset of cooler weather and less wind, air 

quality in the city has once again fallen to unhealthy levels. 

October is also the time of year when farmers in 

neighboring regions, including the states of Haryana and 

Punjab, set fire to their post-harvest fields to clear them, 

despite there being a ban on it. That smoke travels to New 
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Smog returns to Indian capital as agriculture 

fires start 

 

 



Delhi, leading to a surge in pollution levels in the city of 

more than 20 million people and exacerbating what is 

already a public health crisis. 

 

 

 

 

 

 

 

 

Image: Morning haze envelops the skyline on the 

outskirts of New Delhi, India, Friday, Oct. 16, 2020. The 

national capital, one of the world's most polluted cities, 

enjoyed a respite from air pollution up until September 

due to a strict virus lockdown. But now with the onset of 

winter leading to the dying down of winds and industrial 

activities resuming and cars back on the roads, the air 

quality in the city has once again fallen to poor levels. 

Image Credits: AP Photo/Altaf Qadri 

Health experts say high air pollution levels over a 

prolonged period have compromised the disease resistance 

of people living in New Delhi, making them more 

susceptible to the coronavirus. Over the years, the pollution 

crisis in New Delhi has piled public pressure on the 

government to tackle the root causes. 

Authorities have often introduced a system that restricts 

many private vehicles from taking to the roads for two 

weeks. It has also ordered firefighters to sprinkle water from 

high-rise buildings to settle the dust, tried to snuff out 

garbage fires and ordered builders to cover construction sites 

to stop dust from enveloping the area. 

 

 

 

 

 

 

Image: A farmer sprays bio-decomposer to convert 

agricultural waste into compost in a field, in a bid to 

contain farmers from setting fire to their post-harvest 

fields that need clearing for the next crop season, in New  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Delhi, India, Tuesday, Oct. 13, 2020. The smoke from 

neighboring states travels to New Delhi, leading to a 

surge in pollution levels in the city of more than 20 

million people, exacerbating what is already a public 

health crisis. But the microbial liquid solution that 

softens the hard stubble and turns it into compost, thus 

ruling out the need to burn the agricultural crop, is being 

billed as a game-changer that can help reduce smoke 

emissions from India's vast farmlands. 

Image Credit: AP Photo. 

But the problem continues to persist 

During peak pollution periods last year, air pollution 

levels in New Delhi sometimes soared even off the 

measurable scale. A dark yellow haze blanketed the city for 

several days, forcing schools to close and flights to be 

diverted. 

The Indian Agricultural Research Institute says it has 

developed a microbial liquid solution that softens crop 

stubble and turns it into compost, thus ruling out the need to 

burn the agricultural crop. The watery solution is made of 

four capsules that cost a little less than half a dollar and can 

be used for the rapid decomposition of crop residue. 

K Annapurna, a senior scientist at the public institute, 

said the solution can help with pollution levels while at the 

same time retaining the essential nutrients in the soil that are 

otherwise damaged when the residue is burned. 

Anumita Roychowdhury, executive director at the New 

Delhi-based group Centre for Science and Environment and 

an air pollution expert, said that ensuring millions of farmers 

across multiple Indian states have timely access to the 

microbial solution will remain a challenge. she also said 

India needs to have a certain preparedness in the health care 

sector because the upcoming winter season and toxic air will 

exacerbate respiratory problems in people. 

Source: www.phys.org 

 

 

Electricity is a key ingredient in living bodies. We know that 

voltage differences are important in biological systems; they 

drive the beating of the heart and allow neurons to 

communicate with one another. But for decades, it wasnot 

possible to measure voltage differences between organelles,  
9 

 

 

 

Scientists pioneer new method of measuring 

electricity in cells 
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the membrane-wrapped structures inside the celland the rest 

of the cell. 

A pioneering technology created by UChicago 

scientists, however, allows researchers to peer into cells to 

see how many different organelles use voltages to carry out 

functions. 

Anand Saminathan, the first author for the paper, 

published in the journal Nature Nanotechnology said that 

scientists had noticed for a long time that charged dyes used 

for staining cells would get stuck in the mitochondria yet 

only little work has been done to investigate the membrane 

potential of other organelles in live cells. 

The Krishnan lab at UChicago specializes in building 

tiny sensors to travel inside cells and report back on what's 

happening, so that researchers can understand how cells 

work and how they break down in disease or disorders. 

Previously, they have built such machines to study neurons 

and lysosomes, among others. 

In this case, they decided to use the technique to 

investigate the electric activities of the organelles inside live 

cells. 

In the membranes of neurons, there are proteins called 

ion channels which act as gateways for charged ions to enter 

and exit the cell. These channels are essential for neurons to 

communicate. Previous research had shown that organelles 

have similar ion channels, but they were not sure what roles 

they played. 

The researchers' new tool, called Voltair, makes it 

possible to explore this question further. It works as a 

voltmeter measuring the voltage difference of two different 

areas inside a cell. Voltair is constructed out of DNA, which 

means it can go directly into the cell and access deeper 

structures. 

In their initial studies, the researchers looked for 

membrane potentials, a difference in voltage inside an 

organelle versus outside. They found evidence for such 

potentials in several organelles, such as trans-Golgi 

networks and recycling endosomes, that were previously 

thought not to have membrane potentials at all. 

Prof. Yamuna Krishnan, an expert in nucleic acid-based 

molecular devices thought that the membrane potential in 

organelles could play a larger role, maybe it helps organelles  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to communicate. Their studies are only at the beginning, the 

authors said; Voltair offers a way for researchers in many 

fields to answer questions they have never even been able to 

ask. It can even be used in plants. 

"This new development will at least start conversations, 

and may even inspire a new field of research," said 

Saminathan. 

 

 

 

 

 

 

 

Image: The complex dance of electrical signals inside a 

cell holds the key to many questions about diseases and 

disorders, but has been difficult to understand, so a team 

of UChicago scientists invented a way to listen in. 

Image Credit: Christoph Burgstedt/Shutterstock 

Source: www.sciencebulletin.org 

NEWS 

 

 

A large-scale study conducted by molecular biologists 

from Heidelberg University has yielded groundbreaking new 

insights into the evolution and regulation of gene expression 

in mammalian organs. The scientists investigated RNA 

synthesis and subsequent protein synthesis in the organs of 

humans and other representative mammals, and with the aid 

of sequencing technologies, they analyzed more than 100 

billion gene expression fragments from various organs. They 

were able to demonstrate that the finely tuned interplay of 

the two synthesis processes during evolution was crucial for 

shaping organ functions. 

A complex interplay of activity between a large number 

of genes, known as gene expression underlies organ 

functions. Prof. Dr. Henrik Kaessmann, group leader of the 

"Functional evolution of mammalian genomes" research 

team at the Center for Molecular Biology of Heidelberg 

University (ZMBH) explained that until now, our 

understanding of these essential genetic programs in 

mammals was limited to the first layer of gene expression,  
10 
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the production of messenger RNAs while the next layer the 

actual synthesis of proteins at the ribosome through the 

translation of the messenger RNAs remained largely 

unknown. 

It is this second synthesis process that the Heidelberg 

researchers have now studied more closely. Using so-called 

next-generation sequencing technologies, they analyzed the 

gene expression of various organs on both layers. They 

studied the brain, liver and testes from humans and other 

selected mammals, including rhesus monkeys, mice, opossum 

and platypus. On the basis of these data, they were able to 

jointly investigate both gene expression layers and compare 

them across mammalian organs using state-of-the-art 

bioinformatics approaches explained Dr. Evgeny Leushkin of 

the ZMBH. 

In their large-scale study, the ZMBH researchers showed 

that the finely tuned interplay of the two synthesis processes 

during evolution was critical for shaping organ functions. For 

the first time, they were able to show that in addition to 

regulation of messenger RNA production, other regulatory 

mechanisms at the layer of translation are crucial for 

optimizing the amount of protein produced in all organs. This 

is especially true in the testes, where translational regulation is 

key for sperm development. Another important finding 

concerns mutational changes in gene expression regulation 

that arose during evolution. These changes were often 

balanced between the two layers. Changes that offset one 

another were primarily maintained to ensure the production of 

consistent amounts of protein. 

 

 

 

 

 

 

 

 

 

Image Credit: CC0 Public Domain. 

Researchers from France and Switzerland contributed to the 

study. Funding was provided by the German Research 

Foundation and European Research Council. The data are 

available in a public access database. Their research results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

were published in the journal Nature. 

Source: www.sciencedaily.com. 

 

 

 

01. Microbiological Research, 2020, Vol. 238, 126486. 

Communication of plants with microbial world: 

Exploring the regulatory networks for PGPR mediated 

defense signaling. 

Sherien Bukhat, Asma Imran, Shaista Javaid, Muhammad 

Shahid, Afshan Majeed, TahirNaqqash.  

Institute of Molecular Biology and Biotechnology, 

Bahauddin Zakariya University, 60800 Multan, Pakistan. 

Agricultural manipulation of potentially beneficial 

rhizosphere microbes is increasing rapidly due to their multi-

functional plant-protective and growth related benefits. Plant 

growth promoting rhizobacteria (PGPR) are mostly non-

pathogenic microbes which exert direct benefits on plants 

while there are rhizosphere bacteria which indirectly help 

plant by ameliorating the biotic and/or abiotic stress or 

induction of defense response in plant. Regulation of these 

direct or indirect effect takes place via highly specialized 

communication system induced at multiple levels of 

interaction i.e., inter-species, intra-species, and inter-kingdom. 

Studies have provided insights into the functioning of 

signaling molecules involved in communication and induction 

of defense responses. Activation of host immune responses 

upon bacterial infection or rhizobacteria perception requires 

comprehensive and precise gene expression reprogramming 

and communication between hosts and microbes. Majority of 

studies have focused on signaling of host pattern recognition 

receptors (PRR) and nod-like receptor (NLR) and microbial 

effector proteins under mining the role of other components 

such as mitogen activated protein kinase (MAPK), 

microRNA, histone deacytylases. The later ones are important 

regulators of gene expression reprogramming in plant immune 

responses, pathogen virulence and communications in plant-

microbe interactions. During the past decade, inoculation of 

PGPR has emerged as potential strategy to induce biotic and 

abiotic stress tolerance in plants; hence, it is imperative to 

expose the basis of these interactions. This review discusses 

microbes and plants derived signaling molecules for their 
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communication, regulatory and signaling networks of PGPR 

and their different products that are involved in inducing 

resistance and tolerance in plants against environmental 

stresses and the effect of defense signaling on root 

microbiome. We expect that it will lead to the development 

and exploitation of beneficial microbes as source of crop 

biofertilizers in climate changing scenario enabling more 

sustainable agriculture. 

Keywords: Plant growth promoting bacteria, Defense 

signaling, Systemic acquired resistance, Induced systemic 

resistance, Plant microbe communication, Signaling 

molecules. 

02. Food Research International, 2020, Vol. 137, 109684. 

Compared analysis of microbial diversity in donkey 

milk from Xinjiang and Shandong of China through 

High-throughput sequencing. 

Wahafu Luoyizha, Xiaomeng Wua, Ming Zhangc, 

Xingfeng Guo, Hui Li, Xiaojun Liao.  

College of Food Science and Nutrition Engineering, 

China Agricultural University, Beijing 100083, PR China. 

Donkey milk has received increasing attention from 

consumers and dairy industry because of its nutritional value, 

health benefits, and proximity to human milk. Microbial 

diversity in donkey milk has a great impact on its quality and 

safety, however, microbiota in donkey milk from the major 

donkey-breeding regions of China have not been well 

documented. In this study, bacterial communities in donkey 

milk from Yopurga County in Western China (XJ), and 

Dong’e County in Eastern China (SD) were determined 

using high-throughput sequencing. Major phyla identified in 

the two donkey milk groups consistently 

included Acinetobacter, Proteobacteria, Firmicutes, 

and Bacteroidetes but with very different abundance for each 

phylum. Prevelence of genera was found to be diverse 

between the two groups, 

with Macrococcus and Acinetobacter dominating in the XJ 

samples while Streptococcus, Pseudoclavibacter, 

and Pseudomonas being the most abundant ones in the XJ 

samples. Alpha diversity analysis showed that there was 

significant difference in richness between the two sample 

groups but no difference in bacterial community diversity or 

coverage. The presence of possible harmful bacteria and 

lactic acid bacteria in donkey milk in this study provides the 
12 

 

microbial profiles of pathogens and spoilage bacteria that need 

to be controlled and proposes possible utilization of beneficial 

microbial resources for the future. 

 

 

 

 

 

 

 

 

Keywords: High-throughput sequencing (HTS), Microbial 

diversity, Pathogens, Lactic acid bacteria, Donkey milk, 

Operational taxonomic units (OTUs). 

03. Current Opinion in Plant Biology, 2020, Vol. 56,  

Pages 28 - 36. 

Tripartite mutualisms as models for understanding 

plant–microbial interactions. 

Michelle Eafkhami, Brianna Kalmeida, Damian 

Jhernandez, Kasey N Kiesewetter, Daniel Previllini. 

University of Miami, Department of Biology, Coral 

Gables, FL 33146, USA. 

All plants host diverse microbial assemblages that shape 

plant health, productivity, and function. While some microbial 

effects are attributable to particular symbionts, interactions 

among plant-associated microbes can nonadditively affect 

plant fitness and traits in ways that cannot be predicted from 

pairwise interactions. Recent research into tripartite plant–

microbe mutualisms has provided crucial insight into this 

nonadditivity and the mechanisms underlying plant interactions 

with multiple microbes. Here, we discuss how interactions 

among microbial mutualists affect plant performance, highlight 

consequences of biotic and abiotic context-dependency for 

nonadditive outcomes, and summarize burgeoning efforts to 

determine the molecular bases of how plants regulate 

establishment, resource exchange, and maintenance of tripartite 

interactions. We conclude with four goals for future tripartite 

studies that will advance our overall understanding of complex 

plant–microbial interactions. 

Keywords: tripartite plant–microbe, highlight 

consequences of biotic and abiotic context-dependency, 

tripartite interactions, plant–microbial interactions. 



E - Resources  

NATIONAL 

Institute of Microbial Technology(IMTECH) 

https://www.imtech.res.in/ 

Industrial Toxicology Research Centre (ITRC) 

http://iitrindia.org/ 

National Facility for Marine Cyanobacteria (NFMC) 

http://nfmc.bdu.ac.in/ 

National Institute for Interdisciplinary Science and 

Technology (NIIST) 

https://www.niist.res.in/english/ 

INTERNATIONAL 

British Mycological Society 

https://www.britmycolsoc.org.uk/ 

United Nations Environment Programme 

https://www.unep.org/ 

Belgian Society for Microbiology 

http://belsocmicrobio.be/ 

Soil Science Society of America (SSSA) 

https://www.soils.org/ 

EVENTS 

Conferences / Seminars / Meetings 2021 

International Conference on Bacterial Diseases and Microbiology. March  04 - 05, 2021. Rome, Italy.  

Website: https://waset.org/bacterial-diseases-and-microbiology-conference-in-march-2021-in-rome 

International Conference on Clinical Microbiology, Active and Passive Immunity. March  11 - 12, 2021. Miami, United States. 

Website: https://waset.org/clinical-microbiology-active-and-passive-immunity-conference-in-march-2021-in-miami 

International Conference on Marine Biotechnology and Marine Biology. April 08 - 09, 2021. Athens, Greece.  

Website:  https://waset.org/marine-biotechnology-and-marine-biology-conference-in-april-2021-in-athens 

International Conference on Advanced Biocontrol and Biotechnology. May 17 - 18, 2021. Sydney, Australia.  

Website: https://waset.org/advanced-biocontrol-and-biotechnology-conference-in-may-2021-in-sydney 

International Conference on Clinical Microbiology and Molecular Pathology. May 24  -25, 2021. London, United Kingdom. 

Website: https://waset.org/clinical-microbiology-and-molecular-pathology-conference-in-may-2021-in-london 

New species of the listeria genus discovered and baptised 

 

 

 

Source: www.phys.org 

It is estimated that only 1% of bacteria are pathogenic for humans or animals. Among them, the bacterial genus Listeria 

has been widely studied as it contains two species, Listeria monocytogenes and Listeria ivanovii, which are pathogenic, 

causing the disease known as listeriosis. Until now, the genus Listeria consisted of a total of 20 species.  

As a result of the international collaboration between the group of researchers led by Juan José Quereda Torres, a Spanish 

specialist in the study of listeriosis from CEU UCH, and the National Reference Centre and WHO Collaborating Centre for 

Listeria at the Institut Pasteur in Paris led by Professor Marc Lecuit, this new species of the genus Listeria called Listeria 

valentina (in Latin, "from Valencia") has been discovered. This finding has just been published in the prestigious International 

Journal of Systematic and Evolutionary Microbiology. L. valentina has been discovered in feces obtained from sheep as well 

as on the surface of a trough from the same animals. In this sense, the ProVaginBio research group of CEU UCH, which is 

specialized in the study of the microbiota of ruminants, also collaborated in the study. 

Source: www.phys.org 
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World Animal Day– 4th October, 2020 

World Fisheries Day– 21st November, 2020 


