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From the Coordinator’s Desk! 

Dear Readers, 

                      Greetings! 

The environment we live is stressed with many factors 

due to anthropogenic activities. Hydrocarbon contamination 

is one of the major threats faced by the environment caused 

by accidental releases of petroleum products. Hydrocarbon 

components have been known to belong to the family of 

carcinogens and neurotoxic organic pollutants. Present 

disposal method of these compounds is by incineration or 

burial. Mechanical and chemical methods generally used to 

remove hydrocarbons from contaminated sites have limited 

effectiveness and can be expensive. At this situation, 

bioremediation is a promising technology for the treatment 

of hydrocarbon contaminated sites. It is cost-effective and 

will lead to complete mineralization of the compound. 

Bioremediation is basically biodegradation of the compound 

using biological agents such as bacteria, fungi or plants. 

This may refer to complete mineralization of organic 

contaminants into carbon dioxide, water, inorganic 

compounds and cell protein or transformation of complex 

organic contaminants to other simpler organic compounds. 

Many indigenous microorganisms in water and soil are 

capable of degrading hydrocarbon contaminants. 

The present issue contains a review article that 

discusses, the basic bioremediation of oil spillage using 

microorganisms along with other interesting topics such as 

use of microbots to kill harmful bacteria in water, microbes 

controlling host genes, mosquito control using bacteria, 

discovery of new defence mechanisms against bacteria and 

many more. Hope this issue would bring an impact on the 

importance of bioremediation and its associated studies. 

Dr. C. Arulvasu 

Kindly send your feedback @  

www.envismadrasuniv.org/send_feedback.php 

For further details, visit our website. 

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

 

The increasing number of oil spills in the environment has led to the exploration of suitable remedial methods 

for the problem. Bioremediation has become the most opted technique for removing oil spills and restoring the 

affected environment. One of the most effective methods in bioremediation is the seeding of new bacteria or relying 

on the indigenous microbial populations for the biodegradation of oil at the contaminated site. Applications of 

nutrients such as nitrogen and phosphorus in the form of fertilizers to this ambiguous method have proved to be 

most effective measure in quickening the process of biodegradation and also safe to the environment. The basics of 

bioremediation and background information of the technique are presented in this article. 

Introduction 

 Oil spill is a major man-made disaster in the nature. 

Recently at Chennai due to the collision of two cargo 

vessels MT Dawn Kanchipuram and MT BW Maple about 

two nautical miles off Kamarajar Port in Ennore, Chennai in 

January 2017, a large quantity of furnace oil has been 

spilled along the south east coast. The biggest impact of the 

spill would be on the pelagic fishes which thrive in shallow 

waters as the spill occurred close to the coast. Subsequently, 

several mullets and anchovies were found dead due to the 

ingestion of hydrocarbon as these two species jump out of 

the water and splash in. Researchers observed that about 76 

organisms living in the benthic fauna got affected with oil in 

their external body parts. The bottom feeding organisms 

such as crabs and prawns also got affected as the deposits 

reach the seabed slowly (Tejonmayam, 2017). This 

petrochemical oils contains paraffins, aromatic and 

polycyclic hydrocarbons in addition to trace elements such 

as copper, nickel and vanadium which are toxic to aquatic 

as well as terrestrial organisms.  

The oil film reduce the amount of light penetrating into 

the waters and it affects the photosynthesis thereby affecting 

the lives of planktons and micro-organisms. A single oil 

spill is enough to put all the living organisms in menace. 

Many such oil spills happen due to accidents worldwide. 

The number of such incidents are increasing due to the 

increase of oil transportation through ships. One cannot stop 

such accidents happening on the seas but can overcome the 

 

hazardous effects and reduce the damage to the environment 

created by oil spills using effective methods through 

bioremediation. 

Bioremediation is the process of degrading the 

environmental contaminants into less toxic forms with the 

help of living organisms. Microorganisms have been 

effectively used in these treatment processes under 

controlled conditions. Researches have been done to prove 

the effectiveness of bioremediation for oil spills in water 

bodies. This technique when proved to be effective on 

terrestrial and aquatic environments has a vast scope on 

treating contaminated soils and sediments. Bioremediation 

involves microorganisms such as bacteria, fungi, etc. as well 

as plants to detoxify the environmentally hazardous 

substances. When plants are involved in the process it is 

called as phytoremediation and similarly when fungi are 

used it is known as mycoremediation.  

In microbial bioremediation the microorganisms breaks 

down the contaminants and utilize them as food source. The 

phytoremediation uses plants to bind, extract and clean up 

pollutants such as pesticides, petroleum hydrocarbons, 

heavy metals and chlorinated solvents. Mycoremediation 

utilize the digestive enzyme of fungi to break down the 

contaminants. All these sources used in bioremediation are 

promoted by the addition of inorganic nutrients that helps 

their growth thereby accelerating the biodegradation 

process. 

Oil spills-an overview 

Spilling of petroleum products into water bodies is a  
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ecosystem is less than 1 and when necessary substrates are 

provided the percentage can be increased drastically 

(Brooijmans et al., 2009). These microbes with wide array of 

enzymes and in presence of nutrients especially nitrogen and 

phosphorus fertilizers (Atlas, 1991) tend to breakdown the 

petroleum compounds at an efficient rate (Das et al., 2011).  

Table 1: List of some bacteria and fungi involved in the 

bioremediation process (Gordon & Ray, 1994). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

major concern as petroleum causes both acute and long 

term problems. The spills can be caused by tankers, 

refineries, drilling operations, etc.  The oil spills accounts 

for high percentage of complications for the organisms in 

the sea (Tanzadeh & Ghasemi, 2016). When an oil spill 

happens in an ecosystem, it disturbs both the habitat and 

the organisms. The organisms gets affected in growth and 

reproduction patterns.  

Apart from biological impediments, the oil spilled 

itself is toxic. Petroleum or crude oil is a mixture of many 

hydrocarbons. It is known to contain about 17,000 organic 

compounds including both volatile organic compounds and 

polycyclic aromatic hydrocarbons (Brooijmans et al., 

2009). Volatile organic hydrocarbons are carcinogenic and 

get evaporated into the air very easily which results the 

inhaled air to become toxic when respired. Polycyclic 

aromatic hydrocarbons can last much longer in the 

environment.  

Role of microorganisms in bioremediation 

Microorganisms such as bacteria and fungi are 

introduced to the area of the oil spill to clean it up. There 

they break down the hydrocarbons of the oil into carbon 

dioxide (CO2). Toxic metals such as mercuric oxide can be 

converted into nontoxic form of mercury by bacteria. 

Many species of microorganisms are involved in the 

process of bioremediation. Some species such as 

Alcanivorax borkumensis produce surfactants to solubilize 

the oil, whereas other bacteria degrade the oil into carbon 

dioxide. Some of the families of bacteria and fungi 

involved in the process of bioremediation are given under 

Table 1. Generally bacteria dominantly degrade 

hydrocarbons in aquatic systems. They possess diverse 

metabolic pathways that are not present in fungi. Fungi 

utilize most recalcitrant hydrocarbons.  

The oil metabolizing microorganisms are evolved to 

use the hydrocarbons and organic compounds as energy. 

They utilize molecular transfer mechanisms to denature 

the toxins. The aerobic and anaerobic properties of these 

microbes consent them to respire and ferment 

compounds that result in the transformation of toxins 

into harmless compounds. It has been reported that the 

percentage of oil-degrading microorganisms in marine 

 

Bacteria Fungi 

Achromobacter Allesheria 

Acinetobacter Aspergillus 

Actinomyces Aureobasidium 

Aeromonas Botrytis 

Alcaligenes Candida 

Arthrobacter Cephaiosporium 

Bacillus Cladosporium 

Beneckea Cunninghamella 

Brevebacterium Debaromyces 

Coryneforms Fusarium 

Erwinia Gonytrichum 

Flavobacterium Hansenula 

Klebsiella Helminthosporium 

Lactobacillus Mucor 

Leucothrix Oidiodendrum 

Moraxella Paecylomyces 

Nocardia Phialophora 

Peptococcus Penicillium 

Pseudomonas Rhodosporidium 

Sarcina Rhodotorula 

Spherotilus Saccharomyces 

Spirillum Saccharomycopisis 

Streptomyces Scopulariopsis 

Vibrio Sporobolomyces 

Xanthomyces Torulopsis 

  Trichoderma 

  Trichosporon 
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The general mechanisms involved in the bioremediation 

of toxic compounds such as petroleum oil is shown in 

figure 1. 

 

 

 

 

 

 

 

 

Figure 1: Mechanisms involved in bioremediation of 

toxic compounds. Some microorganisms, such as A. 

borkumensis, are able to use hydrocarbons as their 

source for carbon in metabolism. They are able to 

oxidize the environmentally harmful hydrocarbons 

while producing harmless products, following the 

general equation CnHn + O2 = H2O + CO2. In the figure, 

carbon is represented as yellow circles, oxygen as pink 

circles, and hydrogen as blue circles. This type of 

special metabolism allows these microbes to thrive in 

areas affected by oil spills and is important in the 

elimination of environmental pollutants (Source: 

Wikipedia) 

Some of the factors which affect the process of 

bioremediation are pH, Redox reaction potential, 

temperature, moisture, oxygen, nutrient availability, soil 

composition and solubility of pollutant. The techniques 

involved in bioremediation are aerobic respiration, 

inorganic electron donation, fermentation, 

demobilization and reductive dehalogenation. 

Bioremediation techniques utilize these above 

mechanisms to reduce the amount of pollutants 

(Azubuike et al., 2016). Some of the applications of 

bioremediation are represented in figure 2. 

Conclusion 

Bioremediation focus on the fast clean-up of oil 

spills by minimizing the hazardous environmental 

effects. More research work is underway to develop the 

kinetics of degradation. The efficacy and safety of 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Applications of bioremediation 

bioremediation must be demonstrated and communicated to the 

public (Tanzadeh & Ghasemi, 2016). Bioremediation is an 

effective and useful method for the complete destruction of a 

wide variety of contaminants. It does not create any major 

disruption in the normal activities of the environment and it has 

been proved as less expensive technology to clean-up the 

hazardous waste. 
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The lack of clean water in many areas around the world is 

persistent and a major public health problem. One day, tiny 

robots could help to address this issue by zooming around 

contaminated water and cleaning up disease-causing bacteria. 

Scientists report a new development towards this goal in the 

journal ACS Applied Materials & Interfaces. 

 

Microbots Decorated with Silver Nanoparticles 

Kill Bacteria in Aqueous Media 
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Drinking water contaminated with pathogenic bacteria can 

cause serious illnesses in regions with spotty medical services 

that are potentially life-threatening if there is no proper 

treatment. Water can be disinfected with chlorine or other 

disinfectants,  but there are some bacteria and other 

microorganisms that are hard to remove. Treating water with a 

combination of disinfectants or increasing their concentrations 

can help but they remain in the water and their byproducts can be 

harmful to human health. In recent years, researchers have been 

exploring the use of self-propelled micromotors to degrade and 

capture pollutants in water. Building on this work Diana Vilela, 

Samuel Sánchez Ordóñez and colleagues wanted to see if they 

could engineer tiny robots to remove waterborne bacteria. 

The team designed “two-faced” spherical particles to 

perform the task. One face is made with magnesium which reacts 

with water to produce hydrogen bubbles to propel the microbots. 

The other face is made out of alternating iron and gold layers 

topped by silver nanoparticles. Bacteria stick to the gold and are 

killed by the silver nanoparticles. Lab testing showed that the 

particles can motor around in water for 15 to 20 minutes before 

 

the magnesium is spent. And they trapped more than 80 percent 

of E. coli in water spiked with a high concentration of the 

bacteria. Then, because of the iron‟s magnetic properties, the 

microbots are removed easily with a magnet, without leaving 

behind any harmful waste in the water. 

 

 

 

 

 

 

 

 

Tiny, self-propelled robots trap bacteria and could help make 

water safer to drink (artist's rendering). 

(Image: The American Chemical Society) 

Source: www.sciencedaily.com 

 

 

All animals from sea sponges to humans evolved in the 

world are already teeming with microbes. These single celled 

microorganisms now cover practically every surface of our 

bodies and are as much a part of our biology as our own tissues 

and organs. They educate our immune system, regulate our 

metabolism and as it turns out, even influence our behavior. 

Duke researchers have shown that microbes can control the 

actions of their animal hosts by manipulating the molecular 

machinery of animal cells, triggering patterns of gene 

expression that consequently contribute to health and disease. 

The work which was conducted in zebrafish and mice could 

have implications for human inflammatory bowel diseases like 

Crohn‟s disease and ulcerative colitis. The findings appear in 

the journal Genome Research. 

“Our results suggest that ancient parts of our genome and 

ancient interactions with our microbes are relevant to modern-

day human diseases," said John F. Rawls, Ph.D., senior author 

of the study and associate professor of molecular genetics and 

microbiology at Duke University, School of Medicine. 

In the recent years, scientists have unravelled abundant 

links between our trillions of resident bacteria, viruses and 

fungi collectively known as the microbiome and a spectrum of 

human conditions, ranging from anorexia to diabetes related to 

them. But Rawls says important gaps remain in understanding 

of how 
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Microbes seen controlling action of host’s 

gene 

 

KNOW THE SCIENTISTS 
Dr. Jeffrey C. Hall, Dr. Michael Rosbash 

& Dr. Michael W. Young 

The 2017 noble prize in medicine was awarded 

jointly to  Jeffrey C. Hall (University of Maine), 

Michael Rosbash (Brandeis University) and Michael 

W. Young (Rockefeller University) for their 

discoveries of molecular mechanisms controlling the 

circadian rhythm. 

The award celebrates the study of the tiny 

biological clocks in every living thing. The three 

American scientists were able to peek inside our 

biological clock and elucidate its inner workings. The 

Nobel Prize Committee said their discoveries explain 

how plants, animals and humans adapt their biological 

rhythm so that it is synchronized with the Earth's 

revolutions. 

http://www.sciencedaily.com/
http://www.sciencedaily.com/
http://www.sciencedaily.com/
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these microbes influence health and cause disease in humans as 

well as other members of the animal kingdom. 

Rawls takes what he calls an “evolutionary conservation” 

approach to identify the genetic underpinnings of distantly related 

animals that may also be relevant to human health. In this study, 

Rawls investigated the impact of the microbiome might have on an 

animal‟s genome by studying specific regions of the genome that 

regulate genes which are turned on or off at a given time or in a 

given tissue. Some of these regions might keep the strands of DNA 

packaged into tight coils hiding them from the machinery 

responsible for translating the genetic code. Others known as 

enhancers recruit special proteins called transcription factors to 

designated sites around a gene to turn it on. 

A graduate student in the Rawls lab, James M. Davison, 

compared these genetic regions in two sets of mice: one that was 

germ-free and one that had their bellies loaded with microbes. He 

discovered that a large number of enhancers behaved differently in 

the presence of microbes. When he looked closer, he found that 

some of these elements bound a protein called Hnf4a, an ancient 

animal transcription factor that had previously been implicated in a 

number of human diseases, including inflammatory bowel 

diseases, obesity and diabetes. 

By comparing gene sequences between different animal 

species, including humans, mice and zebrafish Davison was able to 

show that throughout evolution, Hnf4a appears to protect against 

microbial contributions to inflammatory bowel diseases. Davison 

went on to show that microbes can partially disable Hnf4a in mice 

and zebrafish and perhaps obstruct its protective role. When Hnf4a 

is fully disabled, microbes stimulate patterns of gene expression in 

animals that are associated with inflammatory bowel diseases. 

“We found microbes exert a previously unappreciated 

influence on a transcription factor that shares a very old and 

interesting place in our heritage as animals, but also is clearly 

involved in human disease,” said Davison, lead author of the study. 

“That we observed similar effects in zebrafish and mice suggests 

that this is a common feature of host-microbe interactions that 

might have existed in our common (vertebrate) ancestors.” 

The researchers still don‟t know exactly how microbes disable 

Hnf4a, but they have a number of hypotheses. For example, 

microbes might somehow block the protein‟s landing spots on the 

DNA, or they might inactivate the protein‟s DNA binding activity 

by modifying the protein itself. They also don‟t know if specific 

subsets of microbes are more manipulative than others. Rawls says 

that if they can figure that out, it could point to new microbial 

or pharmaceutical strategies for restoring Hnf4a‟s protective 

powers to promote human health. 

 

 

 

 

 

 

 

 

 

Duke researchers have discovered that gut microbes can 

alter the action of their host organism's genes. Mouse 

intestinal cells are outlined in red, with the cell nuclei 

stained blue and a protein called transcription factor 

Hnf4a stained green within the nuclei. Microbes were 

found to suppress Hnf4a in both mice and Zebra fish in a 

way that could contribute to intestinal diseases. 

(Image: James M. Davison) 

Source: www.sciencedaily.com 

 

 

 

 

Researchers at Case Western Reserve University School 

of Medicine have shown that a high fat diet may lead to 

specific changes in gut bacteria that could fight harmful 

inflammation, a major discovery for patients suffering from 

Crohn‟s disease. Crohn‟s disease, a type of inflammatory 

bowel syndrome, causes debilitating intestinal swelling, 

cramping, and diarrhea. The disease affects half a million 

people in the United States, but its cause is yet unclear. 

In the new study, a diet of plant-derived “good” fats, 

including coconut oil or cocoa butter, drastically reduced 

bacterial diversity in mice with Crohn‟s like disease. Mice fed 

with beneficial fatty diets had up to thirty percent fewer kinds 

of gut bacteria as those fed a normal diet, collectively 

resulting in a very different gut microbial composition. Some 

of the species changes showed up in feces, while others were 

different in cecum, a portion of the intestine commonly 

inflamed in Crohn‟s disease. Mice fed even low 

concentrations of coconut oil or cocoa butter also had less 6 

 

  High Fat Diet Reduces Gut Bacteria, 

Crohn’s Disease Symptoms  

http://www.sciencedaily.com/
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severe small intestine inflammation. 

“The finding is remarkable because it means that a Crohn‟s 

patient could also have a beneficial effect on their gut bacteria 

and inflammation by only switching the type of fat in their diet,” 

said Dr. Alexander Rodriguez-Palacios first author on the study 

and Assistant Professor of Medicine at Case Western Reserve 

University. “Patients would only need to replace a „bad‟ fat with 

a „good‟ fat, and eat normal amounts.” 

The study is one of the first to identify specific changes in 

gut bacteria our microbiome associated with Crohn‟s disease. It 

is also the first to show how high fat diets can alter gut bacteria to 

combat inflammation. Rodriguez-Palacios presented his results at 

the annual Digestive Disease Week® conference in Chicago, 

Illinois earlier this month. The study was one of  the six accepted 

for presentation at the conference out of the laboratory of Dr. 

Fabio Cominelli, Professor of Medicine and Pathology at Case 

Western Reserve University and Division Chief of 

Gastroenterology at University Hospitals Cleveland Medical 

Center. 

Results from the study could help doctors  to identify 

bacteria to use in probiotics to treat patients suffering from 

inflammatory bowel syndromes. The researchers anticipate their 

findings may have varying effects for patients. “Not all „good‟ 

fats might be good in all patients,” Rodriguez-Palacios cautioned. 

“Mice indicate that each person could respond differently. But 

diet is something we are very hopeful could help at least some 

patients without the side-effects and risks carried by drugs. The 

trick now is to really discover what makes a fat „good‟ or „bad‟ 

for Crohn‟s disease.” 

Mosquitoes infected with the Wolbachia bacteria are 

significantly worse vectors for dengue virus, but how to establish 

and spread Wolbachia in an urban mosquito population is 

unclear. A study published on 30th May 2017 in the open access 

journal PLOS Biology by Michael Turelli from University of 

California, Davis, and colleagues from Scott O'Neill's "Eliminate 

Dengue Program" demonstrates that over time, strategic releases 

may be enough for mosquitoes infected with the dengue-

suppressing bacteria to spread across large cities. 

Source: www.sciencedaily.com 

 

 

 

More than 2.5 billion people live in areas afflicted by 

dengue fever, a mosquito-borne viral disease that is increasing 

at alarming rates in tropical and subtropical countries. 

Suppression efforts have mainly focused on mosquito control, 

but international, non-profit research collaboration to eliminate 

dengue program, is trailing a new approach: harnessing 

bacteria that infect mosquitoes and reduce their capacity to 

transmit viruses. The researchers released adult Aedes aegypti 

mosquitoes infected with Wolbachia bacteria in three areas 

adjacent to suitable mosquito habitat in Cairns, Queensland. 

Two of the sites were relatively large (about 1 square kilometer 

and half a square kilometer, respectively), while the third was 

smaller (about a tenth of a square kilometer), and received 

more than 130,000, 286,000, and 35,000 Wolbachia-infected 

mosquitoes, respectively. The researchers tracked the spread of 

Wolbachia through mosquito populations over two years by 

trapping and testing them for the bacteria. 

Turelli and colleagues found that Wolbachia-infected 

mosquitoes spread at about 100-200 meters per year in the 

larger sites, but there was little evidence of such spread in the 

smaller area even after two years. This suggests that as long as 

the introduction sites are large enough strategic releases can 

transform mosquito populations to be infected with Wolbachia. 

While slow, the spread in the larger sites was generally steady. 

However, the researchers also found that spread could be 

impeded by barriers to mosquito movement, which could 

include roads, rivers and forests. This suggests that local 

barriers to mosquito dispersal should be taken into account 

when determining how many releases of Wolbachia-infected 

mosquitoes are required. 

 

 

 

 

 

 

 

Aedes aegypti mosquitoes infected with the bacteria Wolbachia 

are vectors for Dengue virus. 

(Image: CDC Global) 

Source: www.sciencedaily.com. 
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Mosquitoes infected with virus-suppressing 

bacteria could help control dengue fever 
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ONLINE REPORTS 

 

 

The most serious life-threatening complication of dengue 

infection is dengue shock syndrome (DSS) seen primarily in 

children. Daily platelet counts in children in the early stages of 

dengue can predict those most at risk for DSS, researchers report 

in PLOS Neglected Tropical Diseases. 

More than a third of the world's population lives in areas at 

risk for dengue virus infection. It is a mosquito-borne illness 

caused by viruses. Most of the hundreds of millions of people a 

year who catch the virus recover after a few days of aching and 

fever but in some cases the disease can cause more severe 

complications. In children particularly, dengue can progress to 

dangerous DSS when plasma leaks out of small blood vessels. 

In the new work, Phung Khanh Lam of the Oxford 

University Clinical Research Unit, Vietnam and colleagues 

followed 2,301 children aged 5 to 15 admitted to the Hospital for 

Tropical Diseases in Ho Chi Minh City for suspected dengue 

between 2001 and 2009. Daily blood counts together with vital 

signs, symptoms and physical exam information at presentation 

were taken for each child, all of whom were enrolled in the first 

four days of the onset of symptoms. The researchers analyzed 

which factors were associated with a greater risk of developing 

DSS. 

Among the children in the study, 143 (6 percent) progressed 

to DSS. Risk factors present at enrollment that boosted a child's 

risk of later developing DSS included a history of vomiting, 

higher temperature, palpable liver and a lower platelet count. 

Moreover, daily platelet counts as well as changes in platelet 

counts over time helped to discriminate patients who went on to 

develop DSS. However, the model created based on these results 

has only moderate predictive value in identifying all patients who 

go on to get DSS and more research is needed to determine other 

factors that may be integrated into a more clinically useful 

prediction model. 

"Although the study was performed among hospitalized 

children the findings may be applicable to the population of 

children now managed as outpatients during the early phase of 

their illness in many large cities across southeast Asia," the 

researchers said. They added that "The findings reinforce the 

view that in the early febrile phase dengue is typically a rather 

non-specific illness, but also provide strong support for the WHO 

recommendation to perform daily full blood counts in order to 

monitor the platelet count closely in these patients.“ 

Source: www.sciencedaily.com. 

 

 

“Electrical” bacteria are the key ingredient in a new 

process that recycles wastewater from biofuel production to 

generate hydrogen. The hydrogen can then be used to convert 

bio-oil into higher grade liquid fuels such as gasoline or diesel. 

“We are solving multiple problems at the same time,” said 

ORNL researcher Abhijeet Borole, who led a multi-year 

project to develop the system. 

The team's lab-scale demonstration can produce 11.7 liters 

of hydrogen per day at rates that are required for industrial 

applications. Borole notes that although more work is required 

to bring the technology to the commercial scale, their progress 

demonstrates the potential of microbial electrolysis to make 

bio-refineries more efficient and economically viable. 

Much like a conventional petroleum refinery, the bio-

refinery concept is focused on the conversion of plant materials 

into higher value products, including hydrocarbon fuels and 

chemicals. 

Microbial electrolysis is powered by electrogens bacteria 

that digest organic compounds and generate an electric current. 

Borole put these bacteria to work in breaking down organic 

acids in liquid bio-oil that is produced from plant feedstocks 

such as switchgrass. Normally, about a quarter of the liquid 

bio-oil is contaminated water that contains corrosive acids. 

“We are taking this waste, which can be 20 to 30 percent 

of the biomass that you put into the process, making hydrogen 

from it and putting that hydrogen back into the oil,” Borole 

said. 

The hydrogen generated from the microbes could displace 

the need for natural gas, which is used later in the production 

process to upgrade bio-oil into more desirable drop-in liquid 

fuels. 

“You can recycle the water, produce clean hydrogen and 

eliminate the natural gas,” Borole said. 

The researchers developed a procedure to evolve and 

enrich a hardy bacterial community that could tolerate the toxic 

compounds in the biofuel wastewater. This delicate balance 

also involved optimizing the overall process and system 

parameters to enable the bacteria's success. 8 

 

  

Blood test predicts kids at risk for 

dengue shock syndrome 

 
Bacterial boost for bio-based 

fuels 

http://www.sciencedaily.com/


“You are trying to efficiently extract electrons from 

hundreds of compounds and make hydrogen," Borole said. 

“How do you do that when the plant byproducts are 

poisoning this bacterial food? You have to find a way to negate 

or neutralize that poison and be able to produce those electrons at 

the same time.” 

In this application, the bacterial poison comes in the form of 

products created by the degradation of lignin, a tough polymer 

found in plant cell walls. But understanding how to build and 

optimize microbial electrolysis systems that can tolerate and treat 

contaminated wastewater could have benefits outside of biofuel 

production. 

“These systems have potential for wide-ranging applications, 

including energy production, bioremediation, chemical and 

nanomaterial synthesis, electro-fermentation, energy storage, 

desalination and produced water treatment,” said Alex Lewis, a 

doctoral student with the University of Tennessee's Bredesen 

Center for Interdisciplinary Research and Education. 

The research team is now focused on completing a life-cycle 

analysis for the technology to evaluate its greenhouse gas 

emissions and water use. 

 

 

 

 

 

 

 

 

 

 

Alex Lewis, a doctoral student with the Bredesen Center for 

Interdisciplinary Research and Education, samples a 

microbial electrolysis cell to measure hydrogen and proton 

concentrations. 

(Image credit: ORNL) 

Source: www.sciencedaily.com 

 

 

 

.  

Teams of international scientists have decrypted the 

effectiveness of two types of bacteria, which could be used in 

the future to help combat oil spill disasters. According to a 

report written by scientists from the Helmholtz Centre for 

Environmental Research and the Helmholtz Centre for 

Infection Research in the peer-reviewed journal Applied and 

Environmental Microbiology, Alcanivorax borkumensis 

converts hydrocarbons into fatty acids which then form along 

the cell membrane. 

New insights on the bacteria Oleispira antarctica are 

important to understand their adaptation to low temperatures 

and could help in mitigation strategies for oil spills in polar 

seas or the deep sea, according to comments made by an 

international team in the peer-reviewed journal Nature 

Communications. 

Until now, chemicals have often been used to clean up oil 

disasters, to break up the oil/water emulsion, making oil more 

soluble and thus removing it from the surface water. According 

to data from the US Environmental Protection Agency (EPA) 

around seven million litres of such chemicals were used to 

combat oil pollution in the Gulf of Mexico, resulting from a 

spill of about 700,000 tons of crude oil into the sea from the 

offshore oil drilling platform "Deepwater Horizon" in 2010. 

Some of the most well-known of these were dispersants with 

the brand name Corexit, developed following the notorious 

tanker accident of the Exxon Valdez in Alaska in 1989. 

However these substances have been heavily criticised  

because of their side effects on humans and the environment. 

In the context of the EU-project BACSIN, scientists from 

different countries have therefore been investigating 

alternatives. 

"One approach for example could be to stimulate oil-

degrading bacteria in their growth or for example by making 

them easier to use by freeze-drying so that they can be sprayed 

more easily than powders over the oil slick," explains Dr. 

Hermann J. Heipieper from the UFZ. "However, there are still 

lots of details that require fine-tuning before the day arrives 

when they can be used to combat damage from oil spills. The 

precautionary principle should therefore be given priority. No 

matter how concerted efforts are, nature will never completely 

return to its original state, not to mention the fact that the 

mitigation of environmental damage from oil spills is much 

more costly than its prevention.” 9 

 

Can bacteria combat oil spill 

disasters? 
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Oil-degrading bacteria are not a human invention. In fact, 

they have been around for millions of years. The only thing that 

is new is the increasing quantity of oil being spilt in the sea from 

oil disasters. Therefore, scientists have been looking into novel 

ways to accelerate natural degradation processes. One focus has 

been on hydrocarbon-degrading bacteria called marine obligate 

hydrocarbonoclastic bacteria. These specialists at degrading 

hydrocarbons in marine ecosystems are able to degrade aliphatic 

hydrocarbons and use them as a source of energy. 

These bacteria are common in sea water all over the world, 

even if only in small quantities. If they come into contact with 

crude oil then their population increases exponentially. A kind of 

bloom is formed, similar to those that we are familiar with from 

marine algae blooms. In spite of their important ecological 

meaning still relatively little is known about the processes taking 

place in the cells of these bacteria. Headed by Dr. Hermann J. 

Heipieper, researchers from the UFZ have therefore been 

conducting detailed physiological and genomic analyses of the 

two reference strains of this group of bacteria (Alcanivorax 

borkumensis and Oleispira antarctica) that is tremendously 

versatile. This can be seen in particular by changes to the cell 

surface, by the way in which biologically oxidized aliphatic 

hydrocarbons are built into the cell membranes and by the 

regulation of genes to adapt to environmental stress. 

Alcanivorax borkumensis is a marine bacterium, owing its 

name to the place where it was discovered,  the island of Borkum 

(in spite of its worldwide distribution). It is considered to be one 

of the most important organisms with the ability to degrade oil 

spills in marine systems. Nevertheless, up until now there had 

been a lack of information on the growth and physiology of these 

bacteria in relation to hydrocarbons with different chain lengths. 

The recent investigations found that the bacterium were 

particularly effective at processing alkanes with carbon chain 

lengths of between 12 and 19 carbon atoms. "The cell growth 

confirmed that this bacterium is not only able to take up the 

intermediates of fatty acids in its own body but also to convert 

them," explains Heipieper. 

By contrast, for the significantly colder polar seas or the 

deep sea Oleispira would be the more suitable bacterium. It can 

survive at temperatures around 5oC that are typical for example 

on the seabed of the Gulf of Mexico. With eleven protein crystal 

structures it has the largest quantity of structures under the cold-

loving microorganisms and it clearly has more  
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Antibiotic-resistant microbes dates 

back to 450 million years ago, well 

before the age of dinosaurs 

Antibiotic resistance is now a leading public health 

concern worldwide. Some microbes, often referred to as 

"superbugs," are resistant to virtually all antibiotics. This is 

of special concern in hospitals, where about 5 percent of 

hospitalized patients will fight infections that arise during 

their stay. As researchers around the world are urgently 

seeking solutions for this problem, insight into the origin 

and evolution of antibiotic resistance will help inform their 

search. 

“By analyzing the genomes and behaviors of today's 

enterococci, we were able to rewind the clock back to their 

earliest existence and piece together a picture of how these 

organisms were shaped into what they are today” said co-

corresponding author Ashlee M. Earl, Ph.D., group leader 

for the Bacterial Genomics Group at the Broad Institute of 

MIT and Harvard. “Understanding how the environment in 

which microbes live leads to new properties could help us to 

predict how microbes will adapt to the use of antibiotics, 

antimicrobial hand soaps, disinfectants and other products 

intended to control their spread.” 

The picture the researchers pieced together begins with 

the dawn of life. Bacteria arose nearly 4 billion years ago, 

and the planet has teemed with them ever since, including 

the sea. Animals first arose in the sea during the time known 

as the Cambrian Explosion, 542 million years ago. As 

animals emerged in a sea of bacteria, bacteria learned to live 

in and on them. Some bacteria protect and serve the animals, 

as the healthy microbes in our intestines do today; others 

live in the environment, and still others cause disease. As 

animals crawled onto land about 100 million years later, 

they took their microbes with them. 

Source: www. phys.org 



The researchers have discovered that fragments of 

thrombin, a common blood protein which can be found in 

wounds can aggregate both bacteria and their toxins; something 

they did not see in normal blood plasma. The aggregation takes 

place quickly in the wound and causes bacteria and endotoxins 

not only to gather but also to be "eaten" by the body's 

inflammatory cells. This way the body avoids a spread of the 

infection. They believe this to be a fundamental mechanism for 

taking care of both bacteria and their toxins during wound 

healing. 

"Our discovery links aggregation and amyloid formation to 

our primary defence against infections - our innate immunity. It 

is well known that various aggregating proteins can cause 

amyloid disease, in skin or internal organs, such as the brain. 

Therefore, a mechanism that is supposed to protect us from 

infections, can sometimes be over-activated and lead to 

degenerative diseases" says Jitka Petrlova. 

Artur Schmidtchen, who has conducted research in the 

field of innate immunity for over 20 years, was pleased with 

the results of the study and said that he has always been 

fascinated by how nature has effectively created different 

defence mechanisms and wound healing mechanism provides a 

rich source for new discoveries as the ability to effectively heal 

wounds is of evolutionary significance to our survival. 

Compared to antibiotics, innate immunity has been around for 

millions of years and said that we should consider the 

application of these concepts in an era of increasing antibiotic 

resistance. 

 

 

 

 

 

 

 

 

Staphylococcus aureus, in yellow, interacts with a human 

white blood cell. 

(Image credit: National Institute of Allergy and Infectious 

Disease) 

Source: www.phys.org 
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negative charges at the surface than microorganisms in 

moderate temperatures. Even if most of the enzymes of this 

bacterium no longer work optimally under cold weather 

conditions, they still work sufficiently to accelerate growth 

and outdo other competitors, if a hydrocarbon diet from crude 

oil suddenly becomes available. The persistence of these 

bacteria is proof of their ecological competitiveness in cold 

environments, therefore making them good candidates for the 

development of biotechnological solutions for oil pollution 

mitigation in polar regions. The new insights about the two 

bacteria are a small, but important step forward in the search 

for alternatives to the toxic dispersants that have been used so 

far. 

 

 

 

 

 

 

 

Fire boats battle blazing remnants of the Deepwater 

Horizon rig the day after it exploded on April 2010. 

(Image credit: U.S. Coast Guard) 

Source: www.sciencedaily.com 

NEWS 

 

Researchers in dermatology department at Lund 

University in Sweden believe they have cracked the mystery 

of why we are able to quickly prevent an infection from 

spreading uncontrollably in the body during wounding. They 

believe this knowledge may be of clinical significance for 

developing new ways to counteract bacteria. 

"Perhaps we don't need to kill them with antibiotics but 

simply gather them so that the body can better take care of the 

infection", say researchers Jitka Petrlova (lead author of the 

article) and Artur Schmidtchen, Professor in Dermatology 

and Venereology, Lund University. The study was conducted 

in close collaboration with their colleagues in Lund, 

Copenhagen and Singapore, and has been published in the 

scientific journal Proceedings of the National Academy of 

Sciences (PNAS). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

New defence mechanism against 

bacteria discovered 

 

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


 

 

01. Journal of Molecular Liquids, 2017, Vol. 231, Pages: 

288 - 295. 

Spectrophotometric analysis of hematite/magnetite 

nanocomposites in comparison with EDX and XRF 

techniques. 

M.A. Zayed, N.G. Imam, M.A. Ahmed, Doaa H. El Sherbiny. 

Chemistry Department, Faculty of Science, Cairo University, 

Giza 12613, Egypt. 

The main aim of this paper is the use of various analytical 

techniques to analyze and characterize the ferrous/ferric 

constituents of the prepared ferrofluid nanocomposites 

xFe2O3/(1 − x) Fe3O4 with different ratio x (0.0 ≤ x ≤ 1.0), 

from magnetite and hematite nanoparticles (NPs). These 

ferrofluid composites were prepared via sonochemical method, 

for the first time, for hyperthermia purposes. It is the first time 

to use spectrophotometric technique successfully to identify 

and accurately determined Fe (II) and Fe (III) species in their 

nano-composites without interference; which was failed in both 

EDX and XRF. The data obtained by spectrophotometric, EDX 

and XRF analyses also confirm total iron in their structure 

ratios. The successful spectrophotometric identification of 

exact Fe (II)/Fe (III) ratio helps to understand exactly the 

hetero-system xFe2O3/(1 − x) Fe3O4, (0.0 ≤ x ≤ 1.0), 

nanocomposites of hyperthermia power; which can be used in 

cancer therapy. 

 

 

 

 

 

 

 

Keywords: Spectral analyses; EDX; XRF; Hematite/magnetite 

nanocomposites. 

02. Algal Research, 2017, Vol 24,  Pages: 89 - 96. 

Metal bioremediation by CrMTP4 over-

expressing Chlamydomonas reinhardtii in comparison to 

natural wastewater-tolerant microalgae strains 

 

 

 

 

 

 

 

 

 

 

Aniefon Ibuot, Andrew P. Dean, Owen A. McIntosh, Jon K. 

Pittman. Faculty of Life Sciences, The University of 

Manchester, Michael Smith Building, Oxford Road, 

Manchester, M13 9PT, UK.   

Metal pollution in freshwater bodies is a long-standing 

challenge with large expense required to clean-up pollutants 

such as Cd. There is widespread interest in the potentially 

low-cost and sustainable use of biological material to perform 

bioremediation, such as the use of microalgae. Efficient metal 

bioremediation capacity requires both the ability to tolerate 

metal stress and metal accumulation. Here, the role of 

a Chlamydomonas reinhardtii metal tolerance protein (MTP) 

was examined for enhanced Cd tolerance and uptake. 

The CrMTP4 gene is a member of the Mn-CDF clade of the 

cation diffusion facilitator family of metal transporters but is 

able to provide tolerance and sequestration for Mn and Cd, 

but not other metals, when expressed in yeast. Over-

expression of CrMTP4 in C. reinhardtii yielded a significant 

increase in tolerance to Cd toxicity and increased Cd 

accumulation although tolerance to Mn was not increased. In 

comparison, the metal tolerance of three chlorophyte 

microalgae strains (Chlorella luteoviridis, Parachlorella 

hussii, and Parachlorella kessleri) that had previously been 

adapted to wastewater growth was examined. In comparison 

to wild type C. reinhardtii, all three natural strains showed 

significantly increased tolerance to Cd, Cu, Al and Zn, and 

furthermore their Cd tolerance and uptake was greater than 

that of the CrMTP4 over-expression strains. 

Despite CrMTP4 gene over-expression being a successful 

strategy to enhance the Cd bioremediation potential of a 

metal-sensitive microalga, a single gene manipulation cannot 

compete with naturally adapted strain mechanisms that are 

likely to be multigenic and due in part to oxidative stress 

tolerance. 

Keywords: Bioremediation; Cadmium uptake; Metal 

tolerance; Manganese transport; Chlamydomonas reinhardtii; 

Wastewater. 
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Abstracts of Recent Publications 



NATIONAL 

ATCC Bacteriology Collection 

https://www.atcc.org/en/Products/Cells_and_Microorganisms/

Bacteria.aspx 

 

North Maharashtra Microbial Culture Collection Centre  

http://grbio.org/institution/north-maharashtra-microbial-

culture-collection-centre 

 

DMSRDE Culture Collection 

http://grbio.org/institution/dmsrde-culture-collection 

 

National Culture Collection of Pathogenic fungi 

http://nccpf.com 

INTERNATIONAL 

AlgaeBase 

http://www.algaebase.org 

 

Bacterial Pathogen Pronunciation Station 

https://www.atsu.edu/faculty/chamberlain/website/studio.htm 

 

Digital Learning Center for Microbial Ecology 

http://commtechlab.msu.edu/sites/dlc-me/ 

 

Division of Microbial Ecology - University of Vienna 

http://www.microbial-ecology.net 

 

E - Resources  

 

EVENTS 

Conferences / Seminars / Meetings 2017 

International Workshop On Marine Geomicrobiology: A Matter Of Energy. August 28 - September 1, 2017. Venue: 

Sandbjerg Manor, Denmark.   Website: http://conferences.au.dk/Geomicrobiology2017/ 

 

Bioinformatics for Principal Investigators. September 12 - 14, 2017. Venue: Hinxton, Cambridge, UK. Website: 

https://www.embl.de/training/events/index.php 

 

6th ASM Conference on Cell-Cell Communication in Bacteria.  October 16 - 19, 2017. Venue: Athens, GA, USA.                                          

Website: https://www.asm.org/index.php/upcoming-conferences/cell-cell-communication-in-

bacteria?utm_source=ConferencesHomepage&utm_campaign=CCCB2017 

 

Plant Genomes and Biotechnology. November 29 - December 2, 2017. Venue: Cold Spring Harbor, NY, USA.                                  

Website: http://meetings.cshl.edu/meetings.aspx?meet=PLANTS&year=17 

 

Next Generation Sequencing: RNA Sequencing Library Preparation. December 04 - 07, 2017. Venue: Hinxton, 

Cambridge, UK.  Website: http://conferences.union.wisc.edu/phages/ 

Growing unknown microbes one by one 

Source: www.sciencedaily.com 

Trillions of bacteria live in the human body, and although there's plenty of evidence that these microbes play a 

collective role in human health, we know very little about the individual bacterial species. Employing the use of a 

specially designed glass chip with tiny compartments, researchers provide a way to target and grow specific 

microbes from the gut a key step in understanding which bacteria are helpful to human health and which are 

harmful. 

Although a few bacterial species are easy to grow in the laboratory, needing only a warm environment and 

plenty of food to multiply, most species that grow in and on the human body have never been successfully grown 

in lab conditions. It's difficult to recreate the complexity of the microbiome -- the entire human microbial 

community -- in one small plate (a lidded dish with nutrients used to grow microbes), says Rustem Ismagilov, 

Ethel Wilson Bowles and Robert Bowles Professor of Chemistry and Chemical Engineering at Caltech. 
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