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From the Coordinator’s Desk! 

Dear Readers, 

                      Greetings! 

Keeping in mind about the challenges faced by our 

environment in the present decade due to the human activity 

researcher look for remedy in an ecofriendly way from various 

biological sources. The blue green algae, cyanobacteria are 

prokaryotes that inhabit a wide variety of habitats as free living, 

epiphytic, symbiotic or parasitic plants. Cyanobacteria offer 

many useful features such as oxygenic photosynthesis, high 

biomass yield, growth on non-arable lands, generation of useful 

by-products and bio-fuels, production of antibiotics, growth on 

wide variety of water sources (contaminated and polluted 

waters), enhancing the soil fertility, reducing greenhouse gas 

emissions and as a food source have collectively offered these 

bio-agents as the precious bio-resource for sustainable 

development. Cyanobacterial biomass is a source of an effective 

bio-fertilizer to improve soil physico-chemical characteristics 

such as water-holding capacity and mineralization of the 

degraded lands. The unique characteristics of cyanobacteria 

include their ubiquity presence, short generation time and 

capability to fix the atmospheric Nitrogen. This makes 

cyanobacteria to be used increasingly in bioprocess engineering 

similar to prokaryotes and other organisms. 

 In the above context, the present issue contains a review 

article on emerging biotechnological potential of marine 

cyanobacteria along with other interesting topics such as effect 

of climate change on marine food web, green sunscreen for the 

summer, discovery of world‟s oldest oxygen oasis, fungal 

enzymes in making renewable energy from wood and many 

more.  

Dr. C. Arulvasu 
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SCIENTIFIC ARTICLE 

Emerging biotechnological potential of marine cyanobacteria 
N. Thajuddin1*, D. MubarakAli1 and G. Subramanian2 

 

1National Repository for Microalgae and Cyanobacteria – Freshwater (DBT. Govt. of India), Department of Microbiology, Bharathidasan University, Tiruchirappalli – 620024, Tamil 

Nadu, India. 2Central Inter-Disciplinary Research Facility, Mahatma Gandhi Medical College and Research Institute, Puducherry (UT) – 607 402, India . 
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  A B S T R A C T 

 

Cyanobacteria reveal vast potential in varied industries for food, feed, fuel, fertilizer, medicine and 

combating pollution. In this mini-review, culturing and biotechnological applications of marine 

cyanobacteria such as biomass, pigments, nanoparticles, bioremediation, ESBL producers, 

antioxidants etc are assessed. Cyanobacteria are expected to be used in vegetating as well as 

oxygenating future newer habitations outside earth. Further, there are many potential applications of 

cyanobacteria yet to be discovered and requires more detailed studies to explore the versatility of 

cyanobacteria in eco-friendly way.  

Introduction 

 Marine cyanobacteria are one of the largest sub-groups 

of Gram-negative oxygenic photosynthetic prokaryotes, 

possessing chlorophyll a and phycopobiliproteins such as 

phycocyanin and phycoerythrin, which are responsible for 

the blue-green pigmentation predominant in this group. In 

general, cyanobacteria are morphologically diverse forms 

that exhibit different pigmentation (Fig.1). They reveal vast 

potential in varied industries for food, feed, fuel, fertilizer, 

medicine and combating pollution (Thajuddin and 

Subramanian, 2005). In this mini-review, culture and 

biotechnological applications of marine cyanobacteria are 

assessed. Cyanobacteria in general, can grow in all aquatic 

habitats such as freshwater; all types of marine environments 

including hypersaline salt pans; all types of soils; deserts; 

cave walls; hot springs; polar regions; on tree barks; on leaf 

surfaces; rocks; sewage; industrial effluents and other 

extreme environments (Singh et al., 2008; Thajuddin et al., 

2014; Muthukumar et al., 2007; Vijayakumar et al., 2007). 

There are several reports on the diversity and distribution of 

cyanobacteria from marine habitats including brines in 

different parts of the world. Thajuddin and Subramanian 

(1992 and 1994) carried out a detailed survey of the marine 

cyanobacterial biodiversity on a continuous stretch of the 

eastern coasts of south India and adjoining islands. 

Cyanobacteria play vital roles in many environmental 

processes such as bioremediation, biodegradation, nutrient 

cycling, climate change etc. They can degrade toxic 

chemicals into environmentally safer compounds and  

 remove heavy metals like Lead (Pb), Chromium (Cr) and 

Mercury (Hg) from waterbodies through bioaccumulation, 

which can be recovered later from their biomass (Uma and 

Subramanian, 1990). The bio-pigments produced by 

Cyanobacteria are used for food colouring and bio-labelling. 

It also offers many genetic and biotechnological 

applicastions such as primary and secondary metabolites, 

restriction enzymes, plant growth hormones and various 

other products (Thajuddin and Subramanian, 2005) (Fig.2).  

Marine cyanobacteria are known for their potential 

applications in the treatment of hazardous wastes. Some 

cyanobacteria have the capacity to change or tune up the 

extreme environmental conditions into lively dynamic ones. 

In a bioremediation study, Uma and Subramanian (1990) 

treated Ossein factory effluent with highly elevated calcium 

and chloride levels using the marine cyanobacteria 

Oscillatoria sp. BDU 10742, Aphanocapsa sp. BDU 16 

along with a halophilic bacterium Halobacterium US 101. 

The treatment enabled the effluent to be used for the 

cultivation of Tilapia fishes with 100% survival and the 

fishes had reproduced with cyanobacteria as the only feed 

source. Effective degradation and metabolization of the 

recalcitrant melanoidin pigment (responsible for the dark 

brown colour) in distillery effluent was achieved using the 

marine cyanobacterium, Oscillatoria boryana BDU 92181 

(Kalavati et al., 2001). The marine cyanobacterium 

Oscillatoria formosa NTDM02 was identified as a potential 

bioremediator for the decolourization of a textile dye Amido 

Black G200 and also for the treatment of raw textile dye 

effluent (Mubarakali et al., 2011). Oscillatoria brevis was 

reported to remove the organic and inorganic chemicals 

 

*Corresponding author. 
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Fig.1: Morphologically diverse forms of cyanobacteria isolated  

from various ecosystem. 

 

 

 

 

 

 

 

 

 

Fig. 2: Potential applications of marine cyanobacteria. 
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The fact that cyanobacterial protein could well be utilized as 

a supplement or an alternative source of single cell protein has 

received worldwide attention. In particular, Anabaena and 

Nostoc are being consumed as food in Chile, Mexico, Peru and 

Philippines, while N. commune with high amount of fibre and 

moderate protein is a new dietary fibre source and can play an 

important physiological and nutritional role in human diet (Jeraci 

and Vansoest, 1986). A large number of marine nitrogen-fixing 

cyanobacteria have been tested for their nutritional value with 

the hybrid Tilapia fish fry; a majority were acceptable as single 

ingredient feeds. Very high growth rates of Tilapia fish using 

marine cyanobacteria with in-door and out-door cultures have 

been reported (Mitsui et al., 1983). In our earlier study, the 

marine cyanobacterium Phormidium valderianum BDU 30501 

was shown to serve as a complete aquaculture feed source, based 

on the nutritional qualities and non-toxic nature with animal 

model experiments. A mass cultivation technology of this strain 

as pellet feed was developed and transferred to an industry for 

the commercial production (Thajuddin and Subramanian, 2005). 

Extended-spectrum β-lactamase (ESBL) producing bacteria 

pose a big challenge in clinical practices, warranting a new 

therapeutic strategy. In one of our study, methanolic extract of 

the marine cyanobacterium, Oscillatoria acuminata NTAPC05 

was fractionated and the fractions were tested against ESBL 

producing bacteria Escherichia coli U655, Stenotrophomonas 

maltophilia B929 and Enterobacter asburiae B938. They were 

more efficient against these bacteria at a minimal concentration 

of 100 μg ml−1 while Cephalosporin was needed at a minimal 

concentration of >125 μg ml−1 to be effective (Parveez Ahamed 

et al., 2017). In addition, monogalactosyl-diacylglycerol 

containing a palmitoyl was reported for the first time as the 

active fraction and its bactericidal property against ESBL 

producers was determined. There is scope to develop analogues 

of this for therapeutic use against bacteremia caused by ESBL 

producers especially after surgery. Some of the marine 

microalgae were investigated for antibacterial activity against 

human pathogens. In general, microalgae having high growth, 

pH, CO2 fixation, carbon content and biochemical diversity that 

pave the way for the pharmaceutical activity of these organisms 

and their potential health benefits (Dineshkumar et al., 2017). 

Emergence of extended antibiotic resistance among bacterial 

pathogens especially in aquaculture, leads to the failure of 

from the dye industry effluent along with the removal of 

its colour (Vijayakumar et al., 2005). Marine 

cyanobacteria Oscillatoria sp. NTMS01 and Phormidium 

sp. NTMS02 were reported to have the ability to remove 

harmful metals such as Lead and Chromium, making it a 

highly efficient bioremediator (Satheeshkumar et al., 

2011; Rajeswari et al., 2012). Hypersaline cyanobacterium 

Phormidium tenue KMD33 was reported to remediate the 

paper mill effluent by significant reduction of colour, BOD 

and COD (Nagasathya and Thajuddin, 2008). 

The role of enzymes such as dioxygenase and 

peroxidases have been discussed and found to play an 

important role in cyanobacteria mediated degradation 

(Baldev et al., 2013). The dioxygenase enzyme system in 

Phormidium tenue was reported to degrade the harmful 

naphthalene to naphthoquinone and naphthalene-1,2-diol 

(Thajuddin and Subramanian, 2005; Singh et al., 2008). 

Further it also degraded anthracene into environment 

friendly products anthracene-1,2-dione, 8-hydroxy-

anthracene-1,2-dione and 10-hydroxy-anthracene-1,2-

dione (Satheeshkumar et al., 2009).  
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existing antibiotics to treat bacterial infections, causing 

extensive financial losses. Therefore, there is an urgent 

need to look for novel alternative treatment measures. 

Such an attempt has led to a growing interest in the 

discovery of novel anti-quorum sensing (anti-QS) 

compounds from natural sources to interrupt or hinder 

the Quorum Sensing signalling pathway in pathogenic 

bacteria. These anti-QS compounds are believed to 

provide complementary medicine for emerging bacterial 

infections by inhibiting the QS system. Santhakumari et 

al. (2016) reported the anti-Quorum sensing potential of 

the marine cyanobacterium Synechococcus sp. against 

emerging aquatic bacterial pathogens such as V. harveyi 

and V. vulnificus.  

Marine cyanobacteria play a versatile role in top-

down as well as bottom up approaches in the field of 

nanobiotechnology, which includes synthesis and 

stabilization of nanoparticles (MubarakAli et al., 2011). 

Biomolecules in general and specially proteins are 

extracted from cyanobacteria play a key role in 

nanoparticle synthesis. C-phycoerythrin extracted from 

mairne cyanobacterium, Phormidium tenue NTDM05 

was used in the synthesis and stabilization of CdS 

nanoparticles (MubarakAli et al., 2012). It has also been 

reported that Oscillatoria willei NTDM01 could play a 

significant role in the synthesis of silver nanoparticles 

(MubarakAli et al., 2011). A marine cyanobacterium, 

Phormidium sp. was used for the synthesis of triangular 

gold nanoparticles, in which nanoparticles synthesized 

intracellularly were less than 20 nm while extracellular 

production resulted in particles >100 nm in size 

(MubarakAli et al., 2013). Eventually, poly dispersed 

gold nanoparticles could be used for the biolabelling 

study.  

Conclusion:  

Cyanobacteria are not only value able for the 

industrial production of useful substances; treatment and 

recycling of several industrial effluents; CO2 

sequestration and pollution abatement but also play 

unique roles in element recycling; solar energy 

harnessing& fixation of atmospheric nitrogen. They can 

replace land intensive crop plants for animal and human 

nutrition for the ever-increasing population in the 

limited cultivable land area. They are expected to be used in 

vegetating as well as oxygenating future newer habitations 

outside earth. These significant gene pools must not be lost and 

culture collections in different climatic and geographic 

locations for ex-situ conservation should be established. 
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A new study has found that levels of commercial fish 

stocks could be harmed as rising sea temperatures affect their 

source of food. 

University of Adelaide scientists have demonstrated how 

climate change can drive the collapse of marine “food webs.” 

Published in the open access journal PLOS Biology, the 

study's lead author PhD student, Hadayet Ullah and supervisors 

Professor Ivan Nagelkerken and Associate Professor Damien 

Fordham of the University's Environment Institute, showed that 5 

 

  Climate change drives collapse in 

marine food webs 



increased temperatures reduce the vital flow of energy from the 

primary food producers at the bottom (e.g. algae), to intermediate 

consumers (herbivores), to predators at the top of marine food 

webs. 

Such disturbances in energy transfer can potentially lead to a 

decrease in food availability for top predators, which in turn, can 

lead to negative impacts for many marine species within these food 

webs. 

Healthy food webs are important for maintenance of species 

diversity and provide a source of income and food for millions of 

people worldwide. Therefore, it is important to understand how 

climate change is altering marine food webs in the near future said 

Mr. Ullah. 

Twelve large 1,600 litre tanks were constructed to mimic 

predicted conditions of elevated ocean temperature and acidity 

caused by increasing human greenhouse gas emissions. The tanks 

harboured a range of species including algae, shrimp, sponges, 

snails, and fishes. 

The mini-food web was maintained under future climate 

conditions for six months, during which time the researchers 

measured the survival, growth, biomass, and productivity of all 

animals and plants, and used these measurements in a sophisticated 

food web model. 

Climate change increased the productivity of plants which was 

mainly due to an expansion of cyanobacteria (small blue-green 

algae). However, this increased primary productivity does not 

support food webs because these cyanobacteria are largely 

unpalatable and they are not consumed by herbivores. 

Understanding how ecosystems function under the effects of 

global warming is a challenge in ecological research. Most 

research on ocean warming involves simplified, short-term 

experiments based on only one or a few species. 

 

 

 

 

 

 

 

 

 

Fig. School of fish. 

Image Credit: Richard Carey / Fotolia 

To adequately forecast the impacts of climate change on 

ocean food webs and fisheries productivity more complex and 

realistic approaches are needed that provide more reliable 

data for sophisticated food web models said Professor 

Nagelkerken, project leader. 

Marine ecosystems are already experiencing major 

impacts from global warming, making it vital to better 

understand how these results can be extrapolated to 

ecosystems worldwide. 

Source: www.sciencedaily.com. 

 

 

 

CRISPR/Cas systems are known as promising gene 

scissors in the genome editing of plants, animals and 

microorganisms by targeting specific regions in their DNA 

and perhaps they can even be used to correct genetic defects. 

A team of scientists have now identified an enzyme, a special 

pair of RNA scissors, which is involved in CRISPR/Cas 

systems and the correct regulation of gene expression in other 

words, in reading genes and translating their information into 

proteins. 

Natural CRISPR/Cas systems can be found in most 

bacteria and archaea, where they form a microbial immune 

system with which these organisms can defend themselves 

against viral intruders. In order to make this line of defense to 

work, a long RNA molecule must first be cut into smaller 

units. An enzyme is therefore used as a pair of RNA scissors 

to cut the RNA molecule and arm the system. Natural 

CRISPR/Cas systems often function autonomously: They can 

be exchanged between different bacteria quickly, and they are 

not dependent on other proteins in their host cells. An 

exception to this can be found in the popular CRISPR/Cas9 

systems, in which the host enzyme RNase III acts as RNA 

scissors. 

Scientists from the University of Freiburg, who are 

studying CRISPR/Cas systems, have now demonstrated that 

the enzyme RNase E acts as RNA scissors in the 

CRISPR/Cas systems of cyanobacteria. This enzyme is very 

common, and it can be found not only in photosynthetic 

cyanobacteria, but also in pathogenic bacteria and plant 

chloroplasts. It is an important factor for the correct 

regulation of gene expression within all these groups of 6 

 

  Arming CRISPR/Cas systems with 

enzyme that also controls translation of 

genetic information into protein 
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organisms. What was not known until now, however, was that it 

also plays a role in CRISPR/Cas systems. 

The team's research shows that the interaction of 

CRISPR/Cas systems with the cellular mechanisms of their host 

organisms is stronger than previously suspected, meaning there 

could be greater potential for the use of such systems. 

Funding for the team's research came from the Deutsche 

Forschungsgemeinschaft (German Research Foundation) as part 

of a grant for the research group Forschergruppe FOR1680: 

Unravelling the Immune System. Wolfgang Hess is currently a 

fellow at the Freiburg Institute for Advanced Studies (FRIAS) at 

the University of Freiburg. 

Source: www.sciencedaily.com 

 

 

 

In the Earth‟s early history, several billion years ago, only 

traces of oxygen existed in the atmosphere and the oceans. 

Today‟s air-breathing organisms could not have existed under 

those conditions. The change was caused by photosynthesizing 

bacteria, which created oxygen as a by-product in vast amounts. 

2.5-billion-year-old rock layers on several continents have 

yielded indications that the first big increase in the proportion of 

oxygen in the atmosphere took place then. 

Now, working with international colleagues, Dr. Benjamin 

Eickmann and Professor Ronny Schönberg, isotope geochemists 

from the University of Tübingen have discovered layers in South 

Africa's Pongola Basin which bear witness to oxygen production 

by bacteria as early as 2.97 billion years ago. That makes the 

Basin the earliest known home to oxygen-producing organisms 

known as an oxygen oasis. The study was published in the Nature 

Geoscience. 

Conditions on Earth some three billion years ago were 

inhospitible to say the least. The atmosphere contained only one 

hundred thousandth of the oxygen it has today. The primeval 

oceans contained hardly any sulfate; but they did contain large 

amounts of ferrous iron. When bacteria started producing 

oxygen, it could initially bond with other elements, but began to 

enrich the atmosphere in a massive oxygen emission event 

around 2.5 billion years ago. 

"We can see that in the disappearance of reduced minerals in 

the sediments on the continents, certain sulfur signatures which 

can only be formed in a low-oxygen atmosphere are no longer to  

be found," says Benjamin Eickmann, the study's lead author. 

This event, which could be described as global environmental 

pollution, went down in the Earth's history as the Great 

Oxygenation Event. It was a disaster for the early bacteria 

types which had evolved under low- oxygen conditions; the 

oxygen poisoned them. However, after the first big rise, the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

atmosphere only contained 0.2 percent oxygen; and at present 

it's around 21 percent explained Eickmann. Exposed to an 

atmosphere which contained increasing amounts of oxygen, the 

continents were subjected to enhanced erosion. That led to 

more trace elements entering the oceans. The improved supply 

of nutrients in turn led to more life forms in the seas.  

7 

 

KNOW A SCIENTIST 

Dr. Stephen Willam Hawking 

(8th January 1942 –14th March, 2018) 

For legendary astrophysicist Stephen 

Hawking, who redefined cosmology by 

proposing that black holes are mortal, the 

Nobel Prize for Physics remained elusive as 

his theory cannot be observed or verified. 

Even though his theory is now firmly 

accepted in theoretical physics, there was no 

way to verify if black holes are mortal, said 

Timothy Ferris, author of „The Science of 

Liberty‟. 

He was regarded as one of the most 

brilliant theoretical physicists since Albert 

Einstein. 

Inspite of the fact that he was suffering 

from motor neuron diseases which made him 

bound to his wheel chair he made all his 

discoveries. 

“Hawking probably would have won the 

Nobel prize had nature provided observational 

confirmation. But that won‟t happen for 

billions of years, not until the first star-size 

black holes start exploding,” according to 

Ferris. 

The Nobel Prize cannot be awarded 

posthumously. 

  World’s oldest known oxygen oasis 

discovered 
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Sulfur signatures as an archive of Earth history 

In their study the researchers investigated the 2.97-bilion-

year-old sediments deposited in the Pongola Basin what is now in  

South Africa. From the proportions of sulfur isotopes 

(particularly the of 34S/32S ratio), in the sediments, the 

researchers are able to conclude that the bacteria used the sulfate 

in the primeval seas as a source of energy, reducing it 

chemically. 

"Sulfate is a form of oxidized sulfur. A higher concentration 

of sulfate in the water indicates that sufficient free oxygen must 

have been present in the shallow sea of the Pongola Basin" said 

Ronny Schönberg. This free oxygen must have been produced by 

other, photosynthesizing bacteria. At the same time, another 

sulfur isotope signature (the 33S/32S ratio) in these sediments 

indicate a continued reduced, very low-oxygen atmosphere. 

Schönberg explained that this makes the Pongola Basin the 

oldest oxygen oasis known to date. The oxygen was building up 

in the water long before the Great Oxygenation Event. Several 

hundred million years later, the steadily rising levels of oxygen 

led to the oxidation of the atmosphere, and that is what made life 

on Earth in all its variety as we know it today even possible. 

 

 

 

 

 

 

 

 

Fig. Rock layers in the Pongola Basin, South Africa. 

Image credit: Axel Hofmann/University of Johannesburg 

Source: www.sciencedaily.com. 

 

 

 

Sunscreen is key to protecting the skin from carcinogenic 

UV radiation. However, some synthetic sunscreen components 

can accumulate in aquatic environments and potentially cause 

harm by acting as hormone disruptors. One alternative to these 

ingredients is the biodegradable sunscreen compound shinorine, a 

UV-absorbing substance produced naturally by cyanobacteria 

and marine algae. The shinorine currently found in commercially 

available sunscreens comes from red algae gathered from the sea,  

but the yield can vary seasonally and geographically, limiting 

supply. So, Yousong Ding and colleagues sought to develop a 

more reliable source of shinorine by bringing production out of 

the wild and into the laboratory. 

The team selected a strain of freshwater cyanobacteria, 

Synechocystis, as a host cell for shinorine expression because it 

grows quickly, and it is easy for scientists to change its genes. 

Next, they mined the cluster of genes responsible for the 

synthesis of shinorine from a native producer, the filamentous 

cyanobacterium Fischerella. The researchers then inserted 

these genes into Synethcocystis. At first, the production was 

dismal, three times lower than Fischerella production. But 

adding extra promoters to the gene cluster increased production 

ten-fold. Finally, the team exposed control cells and those 

expressing shinorine to UV radiation. No growth differences 

were observed with UV-A light. But control cells experienced 

an obvious decline in population from UV-B exposure. The 

researchers say that in the other cells, shinorine acted as 

sunscreen against UV-B light, which helped the cells live and 

grow better. 

Source: www.sciencedaily.com 
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A postgraduate student of the Faculty of Geology of  

Moscow State University (MSU). working with an 

international scientific group, participated in chemical analysis 

of biomarkers compounds that remained after the 

decomposition of organic remains of the genus 

Beltanelliformis. These organisms populated the Earth in the 

Ediacaran period (about 575-541 million years ago), and their 

position on the evolutionary tree was unknown. The obtained 

data showed that Beltanelliformis were colonies of 

cyanobacteria. The results of the work were published in 

Nature Ecology & Evolution journal. 

“Due to the unique preservation of the organic matter of 

Beltanelliformis in the Vendian deposits in the White Sea the 

impressions of these organisms became an ideal object for the 

study of biomarkers. Having researched the remains of organic 

molecules, it was suggested that Beltanelliformis were benthic 

colonial cyanobacteria. The new method may shed light on the 

nature of the mysterious Ediacaran macroorganisms and early 

revolution of life on Earth" commented Anna Krasnova, a 8 

 

  Biomarkers helped solving the 

mystery of 500-million-year-old 

macroorganisms 

  Getting ready for the summer 

sun with 'green' sunscreens 
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postgraduate student of the Department of Oil and Gas 

Sedimentology and Marine Geology (Faculty of Geology, MSU), 

and a researcher at the laboratory of Precambrian organisms at 

the Paleontological Institute (PIN), RAS. 

Oceans were populated by microorganisms for billions of 

years, but 541 million years ago everything changed with the 

Cambrian explosion, the oceans were taken over by animals and 

became comparable to what we see today. However, the 

explosion was not as sudden as one may think. For millions of 

years life was experimenting with macroscopic organisms, and its 

preliminary results are known as the Ediacaran biota. 

The Ediacaran biota is a group of the first large and 

anatomically complex soft-bodied organisms in the fossil record 

and at the same time one of the biggest paleontological mysteries 

in history. They look as strange as if they were from another 

planet, and therefore their phylogenetic position (i.e. place in the 

biological taxonomy) remains unclear even on the domain level. 

In some cases, it is even impossible to tell whether certain 

impressions belonged to bacteria, giant protozoans, or animals. 

This was the case with the representatives of the Beltanelliformis 

genus that formed round impressions about 1 cm in diameter. 

"We have chosen Beltanelliformis as they are the easiest 

Ediacarans to study. Unlike other members of the Ediacara biota, 

they can be very abundant, with thousands of impressions on one 

surface," explains Ilya Bobrovskiy, a graduate of the Faculty of 

Geology, MSU, and a PhD student at the Australian National 

University (Canberra). 

The genus of Beltanelliformis unites two forms that differ by 

their burial: Nemiana are found at the bases of sand lenses and 

Beltanelloides are buried within clay or carbonate layers. The 

fossils look like round impressions with concentric wrinkles that 

are sometimes covered by thin organic films. These films are 

remains of material these organisms once consisted of. Some 

scientists believe that the wrinkles in Beltanelliformis reflect that 

these organisms had muscles and therefore considered them as 

multicellular marine animals Cnidaria, assuming them to be 

relatives of jellyfishes and polyps. Others considered 

Beltanelliformis as sponges, colonial bacteria, fungi, lichen, 

plankton and benthic algae. 

Scientists studied the samples of Beltanelliformis collected 

near Lyamtsa village in Arkhangelsk Region. To understand what 

these organisms were, the researchers came up with a completely 

new approach to study Ediacaran impressions: they studied  

biomarkers extracted from the organic remains. Biomarkers are 

skeletons of biological molecules that allow to figure out what 

compounds a 500 million year old organism was made of. The 

molecules are preserved attached to organic films that cover 

the surface of the impressions. Scientists already know what 

compounds are left after photosynthetic algae, bacteria, fungi, 

or animals. Bacteria are given away by hopanes - polycyclic 

compounds that make a structural skeleton of hopanoids, which 

are found within bacterial cell membranes. 

The organic films of Beltanelliformis turned out to contain 

lots of hopanes. At the same time, scientists found in them 

long-chain odd n-alkanes, linear hydrocarbons with simple 

bonds. They are characteristic of higher plants and modern 

freshwater and terrestrial cyanobacteria and play an important 

role in the formation of a thin wax layer on the surface of 

organisms that protects them from desiccation. The 

combination of hopanes and long-chain odd n-alkanes in the 

organic film covering the fossils allowed authors to conclude 

that Beltanelliformis were benthic colonial cyanobacteria. 

"We managed to develop a completely novel approach of 

studying the Ediacaran biota that is not based on the 

interpretation of morphology, i.e. the appearance of the 

organisms. Using this method, we found out that 

Beltanelliformis were the remains of colonial cyanobacteria. 

Now they are among those few members of the Ediacara biota 

the nature of which is figured out. Unraveling the nature of the 

Ediacara biota is an important step to understand how the 

world around us came to be the way it is today," concludes Ilya 

Bobrovskiy. 

 

 

 

 

 

 

 

 

The outer membrane of long-chain n-alkanes protected the 

organism from desiccation. Scientists suggest that the colonies 

of Beltanelliformis and macroalgae from Ediacaran deposits 

were able to survive subaerial exposure for short periods of 

time and therefore could inhabit not only marine, but also in 

freshwater and intertidal environments. According to the 9 

 



researchers, the study of biomarkers of other Ediacaran 

macroorganisms may be a key in unraveling the mystery of the 

Ediacara biota. 

Source: www.sciencenewsline.com 

 

 

An international team of researchers, including scientists 

from the University of York, has discovered a set of enzymes 

found in fungi that are capable of breaking down one of the main 

components of wood. The enzymes could now potentially be 

used to sustainably convert wood biomass into valuable chemical 

commodities such as biofuels. 

As an alternative to coal and oil, wood is increasingly 

become one of the more promising sources of advanced biofuels. 

However, despite its potential, it is a difficult material to 

breakdown. 

Current wood biorefineries have to use pre-treatment 

processes, making the conversion of wood into fuels and 

products expensive and energy-consuming. In ecosystems fungi 

play a significant role in breaking down wood within the carbon 

cycle, releasing nutrients back into soil. This property of fungi 

inspired the researchers to investigate the mechanisms that allow 

this process to take place. 

Co-author of the paper, Professor Paul Walton from the 

Department of Chemistry at the University of York said that in 

2010 they made the key discovery that a group of enzymes found 

in fungi, contain copper and these enzymes are now known to be 

an important component in the decomposition of biomass by 

biology. This research builds on that work by identifying further 

enzymes from this class which have the ability to break down 

wood's challenging molecular structure. These enzymes may 

underpin the development of improved enzyme cocktails for 

biorefinery applications using wood unlocking its conversion into 

a wide-range of valuable commodities in a sustainable way. 

The research, reported in Nature Chemical Biology, has 

shown that the family of enzymes, called lytic polysaccharide 

monooxygenases (LPMOs), are capable of breaking down xylans  

carbohydrate molecules commonly found in wood biomass that 

are particularly resistant to degradation. 

Working in collaboration with French researchers from the 

Le Centre National de la Recherche Scientifique (CNRS) 

Marseille, the researchers isolated the enzymes from fungi that 

play a vital role in the terrestrial carbon cycle and dominate wood 10 

CRISPR-Cas9 may be a double-

edged sword for bacteria 

A team of researchers with the Catholic University of 

America has found evidence that suggests a defense 

mechanism used by bacteria to ward off phage attacks might 

also be benefiting the phages. In their paper published on the 

open access site Science Advances, the group describes 

testing the impact of CRISPR-Cas9 on phages that infect 

Escherichia coli and what they found. 

In nature, CRISPR-Cas9 is a defense mechanism used 

by bacteria to ward off phage viral attacks bacteria such as 

E. coli fight off phages by cutting their genomes and 

inserting sequences of it into their own genome, which they 

use to detect and destroy phages in the future. Phages, on the 

other hand, attack by hijacking the ability of bacterial cells 

to replicate and creating an environment in which they can 

make new viruses. Because of their ability to snip, edit, 

insert and close a genome, scientists have been manipulating 

bacteria and their editing skills to edit genes of other species 

such as humans. In this new effort, the researchers have 

found that the defense mechanism used by bacteria might 

also be helping the phages, by causing them to mutate in 

beneficial ways faster than they would have otherwise. 

Because of this, the researchers suggest the technique used 

by the bacteria might be a double-edged sword. 

The researchers noted that due to the excitement of the 

discovery of the usefulness of CRISPR-Cas9 in gene 

editing, study of the natural process has taken a back seat. 

To learn more, they chose to focus on the impact of the 

process on the phages rather than the bacteria. To that end, 

they studied the genetic makeup of plaques in E. coli 

cultures with phage infections. They found that the phage 

genomes tended to evolve six times more rapidly than did 

those not attacked by the bacterial defense mechanism, 

making them more resistant to future CRISPR attacks. 

Fungal enzymes could hold 

secret to making renewable 

energy from wood 

Fig: CRISPR-associated protein Cas9 (white) from 

Staphylococcus aureus based on Protein Database 

ID 5AXW. 

Image credit: Thomas Splettstoesser 

 

Source: www.phys.org 
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nutrition over different seasons and environmental 

circumstances, and also to detect how they are affected by 

climate change and human-caused impacts on ocean 

ecosystems. The paper was published on February 14, 2018, in 

the journal Applied and Environmental Microbiology. 

“Humpback whales are a particularly interesting species 

for microbiome studies because they are found in every 

ocean,” says lead author K.C. Bierlich, a PhD student at Duke 

University and former WHOI guest student. “They regularly 

migrate between high-latitude summer feeding grounds and 

low-latitude winter breeding grounds, which exposes their skin 

to a wide variety of ocean conditions and environments.” 

The research team sampled skin from humpback 

whales just arriving to feed in waters off the Western Antarctic 

Peninsula in early summer in 2010 and again in late summer in 

2013. The six core skin bacteria found in this study overlap 

with the researchers' previous studies of skin samples from 

whales in tropical waters and in waters off Cape Cod, says 

Amy Apprill, a microbiologist at WHOI and coauthor. 

The analyses of skin samples in late summer showed that 

the whales' microbiome changes, perhaps in response to 

seasonal shifts in water temperature. But the microbes may also 

be affected by less predictable changes, such as the amounts of 

sea ice, Apprill says. Variations in whales' skin microbiome 

could help scientists to diagnose any changes in whales' health 

in response to pollution, ecosystem disruptions, and climate 

change. 

Researchers aren't sure yet how the bacteria are 

specifically interacting with the whales or each other. They 

could be keeping the whales clean of fouling organisms or 

producing antibiotics to fend off potential pathogens, says 

Apprill. 

Figuring out the specific roles of the core bacteria will be 

the next step in this important research that could lead to the 

development of a health index to assess the overall health of 

these endangered marine mammals. 

"The results are really exciting and encouraging in  

developing the skin microbiome as a health index for large 

whales," Apprill says. "With a health index, we need to be able 

to detect changes both in nutrition and overall health, as well as 

in the environment and the impacts those have on the whales.“ 
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decomposition in forests. 

Co-author of the paper Gideon Davies from the 

Department of Chemistry at the University of York said: "The 

findings advance our knowledge of the way in which woody 

biomass degrades in nature. This discovery unlocks the key 

scientific challenge of how biorefineries can convert wood 

into biofuel in an environmental and cost-effective way, 

bringing us a step closer to a sustainable 21st Century.“ 

 

 

 

 

 

 

 

Fig: An overall three dimensional structure of one of this 

class of enzymes. 

Image credit: Professor Gideon Davies, University of York 

Source: www.phys.org 

NEWS 

 

 

Just like with humans, the skin on marine mammals 

serves as an important line of defense against pathogens in 

their environment. A new study sheds light on the skin 

microbiomea group of microorganisms that live on skin in 

healthy humpback whales, which could aid in future efforts to 

monitor their health. 

Researchers from the Woods Hole Oceanographic 

Institution (WHOI), Duke University, and the University of 

California, Santa Cruz, analyzed bacteria on skin samples 

collected in early summer from 89 healthy 

humpback whales in waters off the Western Antarctic 

Peninsula. Nearly all had six core communities of bacteria 

living on their skin. By late summer, after the whales had 

been feeding and gained weight, the scientists found that four 

new groups of bacteria emerged and joined 

the microbiome on almost all the animals. 

The study, which is the largest-ever of the whale 

microbiome, shows that monitoring whales' skin microbes 

could offer a way to assess their health and 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Humpback microbiome linked to 

seasonal, environmental changes 
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Fig: The study, which is the largest-ever of the whale 

microbiome, shows that monitoring whales' skin microbes 

could offer a way to assess their health and nutrition over 

different seasons and environmental circumstances, and also to 

detect how they are affected by climate change and human-

caused impacts on ocean ecosystems. The paper was published 

on Feb. 14, 2018, in the journal Applied and Environmental 

Microbiology.  

Image Credit: David W. Johnston, Duke University 

Source: www.phys.org 

 

 

 

01. Food Chemistry , 2018, Vol. 252,  Pages: 228 - 242. 

Determination of toxigenic fungi and aflatoxins in nuts 

and dried fruits using imaging and spectroscopic 

techniques. 

Qifang Wu, Lijuan Xie, Huirong Xu.  

College of Biosystems Engineering and Food Science, 

Zhejiang University, 866 Yuhangtang Road, Hangzhou 310058, 

China. 

Nuts and dried fruits contain rich nutrients and are thus 

highly vulnerable to contamination with toxigenic fungi and 

aflatoxins because of poor weather, processing and storage 

conditions. Imaging and spectroscopic techniques have proven 

to be potential alternative tools to wet chemistry methods for 

efficient and non-destructive determination of contamination 

with fungi and toxins. Thus, this review provides an overview 

of the current developments and applications in frequently used 

food safety testing techniques, including near infrared 

spectroscopy (NIRS), mid-infrared spectroscopy (MIRS), 

conventional imaging techniques (colour imaging (CI) and 

hyperspectral imaging (HSI)), and fluorescence spectroscopy 

and imaging (FS/FI). Interesting classification and 

determination results can be found in both static and on/in-line 

 

 

 

 

 

 

 

 

 

 

 

real-time detection for contaminated nuts and dried fruits. 

Although these techniques offer many benefits over 

conventional methods, challenges remain in terms of 

heterogeneous distribution of toxins, background constituent 

interference, model robustness, detection limits, sorting 

efficiency, as well as instrument development. 

Keywords: Toxigenic fungi and aflatoxins, Imaging and 

spectroscopic techniques, Rapid determination, Nuts and 

dried fruits. 

02. Bioresource Technology, 2018, Vol. 247,         

Pages: 267 - 272. 

Extraction of intracellular protein from Chlorella 

pyrenoidosa using a combination of ethanol soaking, 

enzyme digest, ultrasonication and homogenization 

techniques 

Ruilin Zhang, Jian Chen, Xuewu Zhang.  

College of Biosystems Engineering and Food Science, 

Zhejiang University, 866 Yuhangtang Road, Hangzhou 

310058, China. 

Due to the rigid cell wall of Chlorella species, it is still 

challenging to effectively extract significant amounts of 

protein. Mass methods were used for the extraction of 

intracellular protein from microalgae with biological, 

mechanical and chemical approaches. In this study, based on 

comparison of different extraction methods, a new protocol 

was established to maximize extract amounts of protein, 

which was involved in ethanol soaking, enzyme digest, 

ultrasonication and homogenization techniques. Under the 

optimized conditions, 72.4% of protein was extracted from 

the microalgae Chlorella pyrenoidosa, which should 

contribute to the research and development of Chlorella 

protein in functional food and medicine. 

 

 

 

 

 

 

 

Keywords: Chlorella pyrenoidosa, Cell disruption, Protein 

extraction, Optimization. 
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NATIONAL 

Central Soil Salinity Research Institute (CSSRI) 

http://www.cssri.org 

 

National Environmental Engineering Research Institute 

(NEERI) 

http://www.neeri.res.in 

 

National Centre for Plant Genome Research (NCPG) 

http://www.nipgr.res.in/home/home.php 

 

National Centre for Cell Science 

http://www.nccs.res.in 

INTERNATIONAL 

Australian Society for Microbiology 

http://www.theasm.org.au 

 

Center for Microbial Ecology 

http://www.cme.msu.edu 

 

British Society for Plant Pathology 

http://www.bspp.org.uk 

 

German Society of Hygiene and Microbiology 

https://www.dghm.org/index.html 

 

E - Resources  

 

EVENTS 

Conferences / Seminars / Meetings 2018 

Clinical Virology Symposium. May 06 - 09, 2018. Venue: Baltimore, MD, USA. Website: 

https://www.asm.org/index.php/2018-clinical-virology-symposium 

 

DNA Replication: From Basic Biology to Disease. May 07 - 10, 2018. Venue: Heidelberg, Germany. Website: 

https://www.embo-embl-symposia.org/symposia/2018/EES18-2/index.html?_ga=2.257501451.1689321596.1518696543-

1608581895.1517391067 

 

BioMalPar XIV: Biology and Pathology of the Malaria Parasite. May 23 - 25, 2018. Venue: Heidelberg, Germany.                                          

Website: https://www.embl.de/training/events/2018/BMP18-01/index.html 

 

Microbiology Society (SGM) Annual Meeting 2018. April 10 - 13, 2018. Venue: Birmingham, UK.                                  

Website: https://microbiologysociety.org/event/annual-conference/annual-conference-2018.html 

 

Eco Friendly Pongal Celebrations on 11th January 2018 
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World Wetland Day Celebration on 2nd February, 2018 


