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Dear Readers,

Greetings!

Catalysts increase or slow down the chemical

reactions, without undergoing any net change in their structure.

In biological sources, these catalysts are called enzymes, nothing

but the protein, and are very efficient. Proteases occur naturally

in all organisms. Enzymes are being employed increasingly in

industrial oriented activities, because of their superiority over

conventional chemical catalysts, as a highly significant part of

biotechnological expansion. Their utilization has created a billion

dollar business including a wide diversity of industrial processes,

consumer products, and the burgeoning field of biosensors etc.

Several enzymes are being used in industry. One among them is

Proteolytic enzymes, which are capable of hydrolyzing peptide

bonds and are also referred to as peptidases, proteases or

proteinases. They are also a type of exotoxin, which is virulence

factor in bacteria pathogenesis. Bacteria exotoxic proteases

destroy extracellular structures.

Protease production is an inherent capacity of all
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Protease production is an inherent capacity of all

microorganisms and a large number of microbes such as bacteria,

fungi, yeast and actinomycete are known to produce

proteases. Proteases have considerable industrial application like

detergent, leather tanning and food industries. At present a large

proportion of commercial proteases are derived from neutrophilic

Bacillus species. The diversity of actinomycetes is abundant in

the East coast of India and only few reports are available

pertaining to their diversity and enzyme production.

In this issue, the diversity of actinomycetes in East

coast of India and the potential of marine actinomycetes for the

production of proteolytic enzymes are focused. Moreover, other

interesting informations on alternatives for antibiotics, Ebola

virus, hospital superbug etc. are also included.
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Abstract

Extracellular enzymes produced by microorganisms have

always been a fascinating area of research because of their

wider applications in industry and ease in production by

microorganisms. Actinomycetes, especially marine

actinomycetes are considered as treasure house for various

biologically active primary and secondary metabolites, having

diverse applications such as antibiotics, drugs, enzymes etc.

The present study is aimed at isolating such marine

actinomycetes from the intertidal zones in Chennai coast and

to characterize their potential to produce proteolytic enzymes.

A total of 35 morphologically different marine actinomycetes

were isolated and screened for their potentials to produce

Proteases are one among the three largest groups of industrial

enzymes which has been used in detergents, leather industry,

food industry, pharmaceutical industry and bioremediation

processes (Anwar and Saleemuddin, 1998; Gupta et al., 2002).

Oceans occupy more than 70% of our Earth’s surface.

The numerous marine microorganisms present in the oceanic

environment contain biochemical secrets which can provide

new insights and understanding of enzyme physiology.

Microbial enzymes are relatively more stable and active than

the corresponding enzymes derived from plants or animals

(Bull et al., 2000; Lam, 2006; Zhang and Kim, 2010) and

therefore, marine microorganisms become potential resource

for the production of new enzymes.

Actinomycetes are the most economically and

biotechnologically valuable prokaryotes. They are responsible

for the production of about half of the discovered bioactive

secondary metabolites, notably antibiotics, antitumor agents,

immunosuppressive agents and enzymes (Lam, 2006). As

marine environmental conditions are extremely different from

terrestrial ones, it is surmised that marine actinomycetes have

different characteristics from those of terrestrial counterparts

and, therefore, might produce different types of bioactive

Potential of marine actinomycetes isolated from
the intertidal zones of Chennai coastal area for

the production of proteolytic enzymes

extracellular proteolytic enzymes. Among them, 13 strains (or

species) have produced gelatinolytic activity while 11 have

exhibited proteolytic activity in skimmed milk. Among the

proteolytic actinomycetes, 5 strains have produced proteolytic

activities in both skimmed milk and gelatin substrates,

indicating their wide spectrum of proteolytic activity. When

the culture filtrates of these 5 strains were tested for their

proteolytic potential, Streptomyces AMETH1009 strain has

produced maximum zone of proteolysis in both the substrates.

Keywords: Intertidal zones, marine actinomycetes, protease,

extracellular, Streptomyces

Introduction 

Proteases are the important industrial enzymes for their

degradative and synthetic functions. Protease enzymes are

physiologically and biochemically necessary to catalyse the

biological processes. Hence, proteases occur ubiquitously in a

wide diversity of sources such as in plants, animals and in

microorganisms. Microbes are considered as an attractive

source of commercial proteases productions because of the

limited space requirement for their growth and ready

susceptibility to genetic manipulation (Rao et al., 1998).

and, therefore, might produce different types of bioactive

compounds. The intertidal zone is the area where land and sea

meet. This habitat is covered with water at high tide, and

exposed to air at low tide. Several studies have concentrated on

marine actinomycetes and their proteases. A black pigmented,

proteolytic actinomycete strain Streptomyces carpaticus

NBRC15390T isolated from a marine sediment sample

collected near Kakinada of Andhra Pradesh, produced

proteolytic activity on casein-skim milk agar (Haritha et al.,

2012). In this context, the present study is aimed at isolating

such marine actinomycetes from the intertidal zones of

Chennai coast for their potentials to produce proteolytic

enzymes.

Materials and Methods

Collection of marine sediment samples and isolation
of marine actinomycetes

Marine sediment (soil) samples were collected from six

intertidal zones of Chennai beaches such as Kanathur,

Muttukkadu, Kovalam, Mamallapuram, Thiruvanmiyur and

Devaneri, along East Coast of the Bay of Bengal.
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The sediments samples were collected in clean sterile bags by

using sterile collecting spatula and brought to the laboratory.

The samples were air dried at room temperature for 2 days,

then the samples were subjected to pretreatment technique, by

heating the samples at 70˚C for 12 hours. Ten grams of soil

sample from each location was suspended in 95 ml sterile

distilled water and kept shaken at 150xg at 35ºC in an

Environmental Shaker. Then, this suspension was serially

diluted up to 10-2. One ml of the diluted sample was taken from

10-2dilution and the samples were pour plated on Starch Casein

Agar (SCA) medium and plates were incubated at 37°C for 5

days. Colonies with the characteristics of actinomycetes were

subcultured in SCA medium and used for further experiments

(Sangeetha, 2013).

Screening of protease producing actinomycetes - live

cultures

Pure cultures of isolated actinomycete were screened for

protease production using direct culture assay with two

different substrates viz., gelatin and skimmed milk. Sterile

water agar medium with 0.5% of the substrate alone was added

and the medium was poured into the sterile Petri plates and

allowed to solidify. After solidification, the culture was

After 24 hours of incubation, the enzyme activity was observed

as a clear zone. For visualization of protease activity, the plates

were flooded with saturated ammonium sulphate solution

prepared in 1N HCl. The diameter of zones formed was

measured for all the positive strains.

Identification of selected marine actinomycete strain

Classical approaches such as morphological,

physiological and biochemical characterization, as described

by Nonomura (1974) and Buchanan and Gibbons (1974), were

used for identification. Characteristics features such as aerial

mass colour, melanoid pigments, reverse side pigments, soluble

pigments, spore chain morphology and spore surface were

considered for identification.

Results and Discussion

Actinomycetes are virtually unlimited sources of

novel compounds with many therapeutic applications and hold

a prominent position due to their diversity and proven ability to

produce novel bioactive compounds (Subramani and

Aalbersberg, 2012). Globally, researchers have isolated marine

actinomycetes from diverse marine samples such as subtidal

sediments, surface sea water and deep sea sediments. One

hundred and two actinomycetes were isolated from the subtidal

3

allowed to solidify. After solidification, the culture was

streaked on the medium using sterile inoculation loop. After 3

days of incubation period, the enzyme activity was visualized

by observing clear zone. The plates were flooded with

saturated ammonium sulphate solution to visualize the zone of

proteolysis. The diameter of zones formed was measured for

all the positive strains.

Screening of protease producing actinomycetes -

culture filtrates

Selected potential strains of isolated marine

actinomycetes were subjected for the screening of protease

production. Initially, protease activity was tested using two

different substrates viz., gelatin and skimmed milk. Sterile

water agar medium with 0.5% of the substrate supplemented

with 50µg/ml of chlorophenicol antibiotic was added to avoid

the bacterial contamination. The medium was poured into the

sterile Petri plates and allowed to solidify. After solidification,

8 mm diameter well were made using cork borer. Two ml of

each broth culture (from the Starch Casein broth) was

centrifuged for 15 min at 10,000xg. From this, 100µl of culture

filtrate of marine actinomycetes grown for 7 days in Starch

Casein Broth (SCB), was added into the respective well.

hundred and two actinomycetes were isolated from the subtidal

sediments of Bismarck Sea and the Solomon Sea off the coast

of Papua, New Guinea (Magarvey et al., 2004). Marine

actinomycetes have already been explored for proteolytic

enzymes. In India, totally 191 different marine actinomycetes

were isolated from 256 different marine samples collected

from the Bay of Bengal and its associated Pulicat lake and

Pichavaram mangrove. Among them, 157 strains are reported

to produce caseinase, 113 strains produce gelatinase and 108

strains produce both the protease enzymes (Ramesh et al.,

2009). Ramesh and Mathivanan (2009) have isolated 208

strains of marine actinomycetes from a total of 288 marine

samples and screened for industrial enzymes. Among 208

isolates, 183, 157, 116, 72 and 68 isolates produced lipase,

caseinase, gelatinase, cellulase and amylase, respectively.

Likewise, in the present study, a total of 35 actinomycetes

strains were isolated from six different locations of the

intertidal zones of the Bay of Bengal. Thirty five marine

actinomycete strains with different morphological features

were selected and named as AMET 1001 to AMET 1035. Pure

cultures of marine actinomycetes were maintained in SCA



(Fig. 1). There has been no remarkable difference observed in

actinomycetes population among the locations. All the locations

had actinomycetes in the range of 3.78-4.45 log cfu. The

population of marine actinomycetes and number of strains

isolated do not show much variation with reference to their

locations.

Fig. 1: Pure cultures of selected marine actinomycetes

In this study, all the 35 isolates were retained for the

screening of proteolytic enzymes using qualitative plate assay

with two substrates. Among the 35 isolates, 13 actinomycetes

have produced gelatinolytic activity in the qualitative assay while

11 isolates exhibited proteolytic activity in skimmed milk.

Among these proteolytic actinomycetes, 5 strains have produced

proteolytic activities in both the substrates indicating their wide

zone of proteolysis in both the substrates i.e., 1.50 cm in gelatin

plates and 1.1 cm in skimmed milk plates (Fig. 2b). The strain

AMETH1009 was subjected to morphological, microscopical

and biochemical characterization. The selected strain showed a

white coloured aerial mycelium, with pale pink coloured

reverse pigmentation and brown coloured soluble pigmentation

(Fig. 3). Microscopic studies have indicated that the strain has

smooth spore surface, spherical shaped and long chained

spores, typical characteristics of the genus Streptomyces

(Tresner et al., 1961). (Fig. 4).

Sl.

No

Isolates

Zone of Proteolysis (cm)

Gelatin Skimmed milk

1 AMET 1001 1.5 0.4

2 AMET 1002 0.8 0.7

3 AMET 1003 0.9 -

4 AMET 1006 1.2 0.5

5 AMET 1009 1.5 1.1

6 AMET 1010 1 -

7 AMET 1011 0.5 -

8 AMET 1012 - - 0.3

9 AMET 1016 0.8 -

10 AMET 1017 0.7 -

spectrum of proteolytic activity (Fig. 2a; Table 1).

Fig. 2: Proteolytic activity of selected actinomycetes in

Qualitative Plate Assay (a: Whole culture, b: Culture filtrate)

Fig. 3: Colony morphology of AMETH1009 in Starch Casein

Agar Medium

When the culture filtrates of these 5 strains were tested for their

proteolytic potential, the strain AMETH1009 had produced more

Table 1: Screening of marine actinomycetes for protease

activity-Whole Culture Assay Values of zone of proteolysis

indicating positive enzyme activity; ‘–’ indicates no enzyme

activity

Fig. 4: Microscopic characterization of aerial and substrate

mycelium of AMETH1009. Note the morphology (a) Spore

Chain -Aerial mycelium and (b) Substrate mycelium. 4

a b

11 AMET 1018 1 0.4

12 AMET 1019 - 0.3

13 AMET 1020 0.7     -

14 AMET 1021 1  -

15 AMET 1025 1.5  -

16 AMET 1027 - 1

17 AMET 1030 - 0.7

18 AMET 1035 - 0.8

a b



Conclusion

Marine actinomycetes are one of the important

biological resources for many of the useful bioproducts,

including industrial enzymes. Marine actinomycetes have been

isolated from many of the ecosystems of marine environment. In

the present study, bioprospecting of marine actinomycetes from

intertidal coastal sediments was approached and found

Streptomyces AMETH1009 strain having good potential in

producing proteolytic enzymes. The study has increased the

scope of utilizing marine actinomycetes for the production of

industrial enzymes. Further studies are needed to characterize the

proteolytic enzymes from this marine actinomycete.
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RESEARCH REPORTS

Research published in PLOS Pathogens reveals how

viruses called bacteriophages destroy the bacterium Clostridium

difficile (C. difficile), which is becoming a serious problem in

hospitals and healthcare institutes, due to its resistance to

antibiotics. The study, by scientists at the European Molecular

Biology Laboratory (EMBL) in Hamburg, Germany, could help

bring about a new way of fighting this and other bacteria.

"Our findings will help us to engineer effective, specific

bacteriophages, not just for C. difficile infections, but for a wide

range of bacteria related to human health, agriculture and the

food industry," says Rob Meijers from EMBL, who led the

work. C. difficile infections, which can be fatal, are currently

very difficult to treat, as the bacterium is particularly
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Fighting bacteria with viruses: Promising 
information for developing an alternative

to antibiotics



unresponsive to many antibiotics. A possible solution would be not

to use antibiotics, but instead employ bacteriophages viruses which

infect only bacteria. Scientists know that these viruses hijack a

bacterium's DNA-reading machinery and use it to create many new

bacteriophages. They then start demolishing the bacterium's cell

wall. Once its wall begins to break down, the bacterial cell can no

longer withstand its own internal pressure and explodes. The

newly formed viruses burst out to find new hosts and the bacterium

is destroyed in the process.

To harness the power of bacteriophages and develop

effective therapies against bacteria like C. difficile, scientists need

to know exactly how these viruses destroy bacterial cell walls. The

viruses' demolition machines, endolysins, are known, but just how

these enzymes are activated was unclear until now.

"These enzymes appear to switch from a tense, elongated

shape, where a pair of endolysins are joined together, to a relaxed

state where the two endolysins lie side-by-side," explains Matthew

Dunne who carried out the work. "The switch from one

conformation to the other releases the active enzyme, which then

begins to degrade the cell wall."

Meijers and collaborators discovered the switch from

'standby' to 'demolition' mode by determining endolysins' 3-

The mechanical force that a single fungal cell or

bacterial colony exerts on a plant cell may seem vanishingly

small, but it plays a heavy role in setting up some of the most

fundamental symbiotic relationships in biology. In fact, it

may not be too much of a stretch to say that plants may have

never moved onto land without the ability to respond to the

touch of beneficial fungi, according to a new study led by

Jean-Michel Ané, a Professor of Agronomy at the University

of Wisconsin-Madison.

"Many people have studied how roots progress through

the soil, when fairly strong stimuli are applied to the entire

growing root," says Ané, who published a review of touch in

the interaction between plants and microbes in the journal

Current Opinion in Plant Biology. "We are looking at much

more localized, tiny stimuli on a single cell that is applied by

microbes."

Specifically, Ané, Dhileepkumar Jayaraman, and Simon

Gilroy, studied how such a slight mechanical stimulus starts

round one of a symbiotic relationship that is, a win-win

A touching story: Ancient conversation 
among plants, fungi and bacteria

'standby' to 'demolition' mode by determining endolysins' 3-

dimensional structure, using X-ray crystallography and small angle

X-ray scattering (SAXS) at the Deutsches Elektronen-Synchrotron

(DESY). They compared the structures of endolysins from two

different bacteriophages, which target different kinds of

Clostridium bacteria: one infects C. difficile, the other destroys a

Clostridium species that causes defects in fermenting cheese.

Remarkably, the scientists found that the two endolysins

share this common activation mechanism, despite being taken from

different species of Clostridium. This, the team concludes, is an

indicator that the switch between tense and relaxed enzymes is

likely a widespread tactic, and could therefore be used to turn

other viruses into allies in the fight against other antibiotic-

resistant bacteria.

The work was performed in collaboration with Arjan

Narbad's lab at the Institute of Food Research in Norwich, UK,

who tested how engineering mutations in the endolysins affected

their ability to tear down the bacterial cell wall.

Source: www.sciencedaily.com

round one of a symbiotic relationship that is, a win-win

relationship between two organisms.

It's known that disease-causing fungi build a structure to

break through the plant cell wall, "but there is growing

evidence that fungi and also bacteria in symbiotic

associations use a mechanical stimulation to indicate their

presence," says Ané. "They are knocking on the door, but not

breaking it down."

6

KNOW A SCIENTIST

John Michael Bishop, an American born

immunologist and microbiologist, studied

retroviruses, and utilized reverse

transcriptase to explore viral

DNA. Bishop and his co-

researcher Harold E. Varmus

identified and clarified the process

of how Rous Sarcoma Virus

transforms normal cellular genes

(proto-oncogenes) into cancer

genes (oncogenes). In 1989, Bishop and Varmus

were awarded the Nobel Prize in Physiology or

Medicine for the discovery that growth regulating

genes in normal cells can malfunction and initiate the

abnormal growth processes of cancer. He currently

serves as an active faculty member at the University

of California, San Francisco.



After the fungus announces its arrival, the plant builds a tube

in which the fungus can grow. "There is clearly a mutual

exchange of signals between the plant and the fungus," says Ané.

"It's only when the path is completed that the fungus starts to

penetrate."

Mycorrhizae are the beneficial fungi that help virtually all

land plants absorb the essential nutrients, phosphorus and

nitrogen, from the soil. Biologists believe this ubiquitous

mechanism began about 450 million years ago, when plants first

moved onto land.

Mechanical signaling is only part of the story of microbes

and plants also communicate with chemicals, says Ané. "So this

is comparable not to breaking the door or even just knocking on

the door, but to knocking on the door while wearing cologne.

Clearly the plant is much more active than we thought; it can

process signals, prepare the path and accept the symbiont."

Beyond fungi, some plants engage in symbiosis with bacteria

called rhizobia that "fix" nitrogen from the atmosphere, making it

available to the plant.

Rhizobia enable legumes like soybeans and alfalfa to grow

without nitrogen fertilizer.

When Ané and his colleagues looked closer, they found that

mycorrhizae, and then used it again for bacteria. This dual

requirement for chemical and mechanical signals is present in

both associations, even though the association between

rhizobia and legumes is only 60 million years old.”

Legumes like soybean plants, pictured in Jean-Michel

Ané’s lab, can grow without nitrogen fertilizer when

engaged with rhizobia

(Image Credit: Jean-Michel Ané’s)

Source: www.sciencedaily.com

ONLINE REPORTS ON MICROORGANISMS

A fundamental chemical pathway that all plants use to

create an essential amino acid needed by all animals to make

proteins has now been traced to two groups of ancient bacteria.

Fundamental plant chemicals trace
back to bacteria

When Ané and his colleagues looked closer, they found that

rhizobium symbiosis also employs mechanical stimulation. When

the bacterium first contacts a root hair, the hair curls around the

bacterium, trapping it.

The phenomenon of curling has been known for almost 100

years. "But why would nature develop such a complicated

mechanism to entrap a bacterial colony?" Ané asks. "We propose

the purpose is to apply mechanical stimulation" so the plant will

start building a home for the rhizobium for mutual benefit. "We

have preliminary evidence that when the entrapment is not

complete, the process of colonization does not happen," he says.

Again, the two-step communication system is at work, Ané

adds. "The curling process itself can only begin when the plant

gets a chemical signal from the bacterium but the growing tube

inside the root hair that accepts the bacteria requires something

else, and nobody knew what. We propose it's a mechanical

stimulation created by entrapping, which gives the bacterial

colony a way to push against the root."

In many respects, this symbiosis parallels the older one

between plants and beneficial fungi, Ané says. Indeed, he says

legumes have "hijacked" the mycorrhizae system. "Plants used

the symbiosis toolkit to develop this relationship with

proteins has now been traced to two groups of ancient bacteria.

The pathway is also known for making hundreds of chemicals,

including a compound that makes wood strong and the

pigments that make red wine red.

"We have been trying to unravel the source of the

phenylalanine amino acid for some time," says Hiroshi Maeda,

an Assistant Professor of Botany at the University of

Wisconsin-Madison. "Plants use this pathway to make natural

products that are vital to plants and also to our food, medicine,

fiber and fuel. One of the most important is lignin, found in the

plant cell wall, which allows trees to stand tall and transport

water."

Other scientists have traced plant metabolic pathways to

fungi, "which are pretty close to plants in terms of evolution,"

Maeda says. "But in this case, the source is bacteria, which are

more distant relatives."

In a study recently published in the online journal The

Plant Cell, Maeda and his colleagues described how they

traced the phenylalanine pathway to two groups of bacteria.

"Our question was how plants can produce so many different

kinds and amounts of these aromatics, particularly the

phenylalanine-derived compounds," Maeda says. 7



During the study, Maeda and his colleagues, including John

Jelesko of the Virginia Polytechnic Institute, compared the

genetic sequence for the plant phenylalanine pathway enzymes to

a genetic database covering numerous organisms. "We asked the

computer to fish out similar sequences, and we got thousands of

sequences," Maeda says. "We took the closer sequences and did

phylogenetic analysis. Essentially we were asking, 'Who is your

closest sibling?'"

They found that the plant sequence was most similar to a

class of bacteria called Chlorobi and Bacteroidetes. "This was

surprising because when people do a similar analysis for other

plant genes, they usually find the closest sequence in fungi, or in

cyanobacteria whose ancestor came into plants and now make

plants green and photosynthetic. Our results did not fit what

people expected."

During follow-up experiments, the researchers arranged the

protein sequences from other organisms according to how closely

they resembled the plant sequence, and identified two amino acid

sites that are crucial for phenylalanine production.

Because the phenylalanine pathway is critical to the

production of so many valuable plant products, Maeda says the

study may eventually have practical benefits. "We hope this

"The enzyme that plants adopted from the ancient bacteria was

helpful to them when they acquired it, and plants ended up

maintaining it, rather than other types from fungi or

cyanobacteria. This enzyme and its pathway are now seen

across the plant kingdom and allow plants to make such a large

variety and quantity of phenolic compounds.”

Source: www.sciencedaily.com

A modified version of the Clostridium novyi (C.

novyi-NT) bacterium can produce a strong and precisely

targeted anti-tumor response in rats, dogs and now humans,

according to a new report from Johns Hopkins Kimmel Cancer

Center researchers.

In its natural form, C. novyi is found in the soil and, in

certain cases, can cause tissue-damaging infection in cattle,

sheep and humans. The microbe thrives only in oxygen-poor

environments, which makes it a targeted means of destroying

oxygen-starved cells in tumors that are difficult to treat with

Bee bacteria make for antibiotic alternatives

Injected bacteria shrink tumors in rats, 
dogs and humans

study may eventually have practical benefits. "We hope this

might help increase production of nutrients and medicinal

compounds."

In terms of basic science, he adds, "Our study provides

examples of the complex evolution of plant chemical pathways."

During evolution, the need to survive and reproduce forces

organisms to continue adapting to their circumstances, he notes.

"Plants have had multiple opportunities to adopt different genes

(and enzymes) during evolution to meet the challenges of the

environment.

Hiroshi Maeda’s research sheds new light on the bacteria

that makes lignin, a compound that gives wood such as the

maple trees in this forest near Minocqua, Wisconsin its

strength.

(Image Credit: Bryce Richter) 8

Bee bacteria make for antibiotic alternatives

The new research, undertaken at the Lund University in

Sweden has looked at thirteen lactic acid bacteria found in the

stomach of bees. The bacteria seem to be able to slowdown the

growth of antibiotic-resistant MRSA. These bacteria, when mixed

into honey, were able to heal horses with persistent wounds.

Furthermore, the bacteria were assessed against severe human

wound pathogens such as methicillin-resistant Staphylococcus

aureus (MRSA), Pseudomonas aeruginosa and vancomycin-

resistant Enterococcus (VRE).

The basis for the research goes deep into history, where

honey has been used to heal infections. The research suggests that it

is the bacteria in the honey that provide the healing properties. More

recent laboratory investigations have found that medical-grade

manuka honey, also known as Medihoney, improves the

effectiveness of antibiotics. This honey comes uniquely from honey

produced by bees from the flower of the manuka plant in New

Zealand. The active ingredient in manuka honey is methylglyoxal

(MG), a compound found in most types of honey, but usually only

in small quantities.

The findings have been published in the International Wound 

Journal. 

Source: www.timesofindia.com



chemotherapy and radiation. The Johns Hopkins team removed

one of the bacteria's toxin-producing genes to make it safer for

therapeutic use.

For the study, the researchers tested direct-tumor injection

of the C. novyi-NT spores in 16 pet dogs that were being treated

for naturally occurring tumors. Six of the dogs had an anti-tumor

response 21 days after their first treatment. Three of the six

showed complete eradication of their tumors, and the length of

the longest diameter of the tumor shrunk by at least 30 percent in

the three remaining dogs.

Most of the dogs experienced side effects typical of a

bacterial infection, such as fever and tumor abscesses and

inflammation, according to a report on the work published in

Science Translational Medicine.

In a Phase I clinical trial of C. novyi-NT spores conducted

at MD Anderson Cancer Center, a patient with an advanced soft

tissue tumor in the abdomen received the spore injection directly

into a metastatic tumor in her arm. The treatment significantly

reduced the tumor in and around the bone. "She had a very

vigorous inflammatory response and abscess formation,"

according to Dr.Nicholas Roberts. "But at the moment, we

haven't treated enough people to be sure if the spectrum of

Dr.Verena Staedtke, neuro-oncology fellow at Johns

Hopkins, first tested the spore injection in rats with implanted

brain tumors called gliomas. Microscopic evaluation of the

tumors showed that the treatment killed tumor cells but spared

healthy cells just a few micrometers away. The treatment also

prolonged the rats' survival, with treated rats surviving an

average of 33 days after the tumor was implanted, compared

with an average of 18 days in rats that did not receive the C.

noyvi-NT spore injection.

The researchers then extended their tests of the injection

to dogs. "One of the reasons that we treated dogs with C.

novyi-NT before people is because dogs can be a good guide to

what may happen in people," Roberts said. The dog tumors

share many genetic similarities with human tumors, he

explained, and their tumors appeared spontaneously as they

would in humans. Dogs are also treated with many of the same

cancer drugs as humans and respond similarly.

The dogs showed a variety of anti-tumor responses and

inflammatory side effects.

Zhou said that study of the C. novyi-NT spore injection

in humans is ongoing, but the final results of their treatment are

not yet available. "We expect that some patients will have ahaven't treated enough people to be sure if the spectrum of

responses that we see in dogs will truly recapitulate what we see

in people."

"One advantage of using bacteria to treat cancer is that you

can modify these bacteria relatively easily, to equip them with

other therapeutic agents, or make them less toxic as we have

done here, " said Dr.Shibin Zhou, Associate Professor of

Oncology at the Cancer Center. Zhou is also the director of

experimental therapeutics at the Kimmel Cancer Center's Ludwig

Center for Cancer Genetics and Therapeutics. He and colleagues

at Johns Hopkins began exploring C. novyi's cancer-fighting

potential more than a decade ago after studying hundred-year old

accounts of an early immunotherapy called Coley toxins, which

grew out of the observation that some cancer patients who

contracted serious bacterial infections showed cancer remission.

The researchers focused on soft tissue tumors because

"these tumors are often locally advanced, and they have spread

into normal tissue," said Roberts, a Ludwig Center and

Department of Pathology researcher. The bacteria cannot

germinate in normal tissues and will only attack the oxygen-

starved or hypoxic cells in the tumor and spare healthy tissue

around the cancer.

not yet available. "We expect that some patients will have a

stronger response than others, but that's true of other therapies

as well. Now, we want to know how well the patients can

tolerate this kind of therapy."

"Some of these traditional therapies are able to increase

the hypoxic region in a tumor and would make the bacterial

infection more potent and increase its anti-tumor efficiency,"

Staedtke suggested. "C. novyi-NT is an agent that could be

combined with a multitude of chemotherapy agents or

radiation."

This is a hematoxylin and eosin stain of a C. novyi-NT

treated dog tumor. Lighter pink areas areas denote tumor

necrosis next to areas with viable tumor cells. Black patches

are calcified areas of tissue.

(Image Credit: David L. Huso and Baktiar Karim of the Johns

Hopkins Department of Pathology.) 9



"Another good thing about using bacteria as a

therapeutic agent is that once they're infecting the tumor, they

can induce a strong immune response against tumor cells

themselves," Zhou said.

Previous studies in mice, he noted, suggest that C.

novyi-NT may help create a lingering immune response that

fights metastatic tumors long after the initial bacterial

treatment, but this effect remains to be seen in the dog and

human studies.

Source: www.sciencedaily.com

NEWS

As a deadly Ebola outbreak continues in West Africa,

health officials are working to calm fears about how the virus

spreads, while encouraging those with symptoms to get

medical care. Typically, outbreaks of the disease have been in

other parts of the continent, not in West Africa.

How is Ebola spread?

By direct contact with an Ebola patient's blood or other

bodily fluids like urine, saliva, and sweat. The highest

How does Ebola virus spread and can 
it be stopped?

now," said Ben Neuman, a Virologist at Britain's University of

Reading.

Ebola is in some ways similar to the AIDS virus because

it is spread through bodily fluids, according to Stephen Morse,

of Columbia University's Mailman School of Public Health.

Unlike those infected with HIV, those with the Ebola virus are

considered infectious only when they show symptoms, which

include fever, vomiting and diarrhea.

Can the spread of Ebola be stopped?

Yes, by isolating anyone with symptoms while testing is

done, taking precautions while providing them medical care

and tracking down anyone they were in close contact with

when they got sick. Those who have had direct contact with an

Ebola patient are advised to take their temperature twice a day

for three weeks, the incubation period for the disease. If they

show symptoms, they should then be isolated and tested.

Ebola first appeared nearly 40 years ago. In past, Ebola

outbreaks, many cases have been linked to people burying their

loved ones, involving ritual cleansing of the body and kissing

the body. The World Health Organization recommends that

only trained personnel handle the bodies of Ebola victims.

"We know how to stop Ebola," said Gregory Hartl, a WHO

10

bodily fluids like urine, saliva, and sweat. The highest

concentration of virus is thought to be in blood, vomit and

diarrhea.

The most vulnerable people are health care workers and

family members or others who care for the sick. Because of

the deadly nature of the disease, health workers should wear

protective gear, especially when handling things like

contaminated syringes. Such equipment is not commonly

available in Africa, and the disease isn't always quickly

recognized. Symptoms are similar to other diseases like

malaria and cholera.

Someone can also get infected by handling soiled

clothing or bed sheets without protection, and then touching

their nose, mouth or eyes. People can also catch the disease

by eating infected bushmeat, as Ebola can sicken animals

including bats, chimpanzees and antelopes. Scientist think

fruit bats might be the source of the virus, but aren't certain.

Can Ebola spread in the air, like flu or tuberculosis?

There is no evidence Ebola can be spread in the air by

sneezing or coughing. "If there was a role for airborne

transmission, we'd be seeing a lot more cases and deaths by

"We know how to stop Ebola," said Gregory Hartl, a WHO

spokesman. "We have stopped all previous outbreaks in the

past using old-fashioned methods."

"From what we've seen, there isn't any reason to think we

can't stop the outbreak in West Africa using what we have done

in the past.“

This file image by the CDC shows the Ebola Virus. As

a deadly Ebola outbreak continues in West Africa, health

officials are working to calm fears about how the virus

spreads, while encouraging those with symptoms to get

medical care. AP Photo

(Source: www.indiatoday.intoday.in, August, 07, 2014)



When bacteria attach to surfaces, including medical

implants, they produce a jelly-like substance called the biofilm

a protective layer is almost impossible for current antibiotics to

penetrate through.

Scientists at Queen's University, Belfast and Brandeis

University, Waltham, USA, have made a breakthrough in the

fight against the most resistant hospital superbugs.

The team from the School of Pharmacy at Queen's have

developed the first innovative antibacterial gel that acts to kill

Pseudomonas aeruginosa, Staphylococci and E.coli using

natural proteins.

The gels have the ability to break down the thick jelly-

like coating, known as biofilms, which cover bacteria making

them highly resistant to current therapies, while leaving healthy

cells unaffected.

Dr. Garry Laverty, from the School of Pharmacy at

Queen's University, and lead researcher, said: "When bacteria

attach to surfaces, including medical implants such as hip

peptides. The same ingredients that form human tissue. These

molecules are modified slightly in the laboratory to allow

them to form gels that will rapidly kill bacteria. This is further

evidence of Queen's research advancing knowledge and

changing lives.”

(Source: www.sciencedaily.com, August, 18, 2014.)

01. Biochimie, 2014, 101, Pages: 10- 20.

Fungal inhibitors of proteolytic enzymes:

Classification, properties, possible biological roles, and

perspectives for practical use. Dunaevsky, Y.E.,

Popova, V.V., Semenova, T.A., Beliakova, G.A. and

Belozersky, M.A.

A.N. Belozersky Institute of Physico-Chemical

Biology, Moscow State University, Moscow 119992, Russia.

Peptidase inhibitors are ubiquitous regulatory proteins

controlling catalytic activity of proteolytic enzymes. Interest

in these proteins increased substantially after it became clear

that they can be used for therapy of various important

diseases including cancer, malaria, and autoimmune and

Hospital superbug breakthrough: 
Antibacterial gel kills Pseudomonas aeruginosa, 
Staphylococci and E.coli using natural proteins

Abstracts of Recent Publications 

attach to surfaces, including medical implants such as hip

replacements and catheters, they produce a jelly-like substance

called the biofilm. This protective layer is almost impossible

for current antibiotics to penetrate through. Therefore bacteria

deep within this protective layer are resistant as they remain

unexposed to the therapy. They grow and thrive on surfaces to

cause infections that are very difficult to treat. The only option

is often to remove the medical implant leading to further pain

and discomfort for the patient. Our gels would prevent this.

Catheter in arm

(Image Credit: freepeoplea / Fotolia)

"Our gels are unique as they target and kill the most

resistant forms of hospital superbugs. It involves the use of gels

composed of the building blocks of natural proteins, called

diseases including cancer, malaria, and autoimmune and

neurodegenerative diseases. In this review we summarize

available data on peptidase inhibitors from fungi,

emphasizing their properties, biological role, and possible

practical applications of these proteins in the future. A

number of fungal peptidase inhibitors with unique structure

and specificity of action have no sequence homology with

other classes of peptidase inhibitors, thus representing new

and specific candidates for therapeutic use. The main

classifications of inhibitors in current use are considered.

Available data on structure, mechanisms and conditions of

action, and diversity of functions of peptidase inhibitors of

fungi are analyzed. It is mentioned that on one side the unique

properties of some inhibitors can be used for selective

inhibition of peptidases responsible for initiation and

development of pathogenic processes. On the other side,

general inhibitory activity of other inhibitors towards

peptidases of various catalytic classes might be able to

provide efficient defense of transgenic plants against insect

pests by overcoming compensatory synthesis of new

peptidases by these pests in response to introduction of a

fungal inhibitor. 11



Together, the data analyzed in this review reveal that fungal

inhibitors extend the spectrum of known peptidase inhibitors

potentially suitable for use in medicine and agriculture.

Keywords: Fungi; Peptidase inhibitors; Proteolytic

enzymes; Practical application; Medicine; Agriculture

02. PLoS ONE, 2014, 9(3), e90972.

Protease inhibitors from marine actinobacteria as a

potential source for antimalarial compound.

Karthik, L., Kumar, G., Keswani, T., Bhattacharyya, A., Sarath

Chandar, S. and Bhaskara Rao, K. V.

Environmental Biotechnology Division, School of Bio

Sciences and Technology, VIT University, Vellore, Tamil nadu,

India.

The study was planned to screen the marine actinobacterial

extract for the protease inhibitor activity and its anti- Pf activity

under in vitro and in vivo conditions. Out of 100 isolates, only 3

isolates exhibited moderate to high protease inhibitor activities

on trypsin, chymotrypsin and proteinase K. Based on protease

inhibitor activity 3 isolates were chosen for further studies. The

potential isolate was characterized by polyphasic approach and

identified as Streptomycessp LK3 (JF710608). The lead

University School of Biotechnology, Guru Gobind Singh 

Indraprastha University, Dwarka, New Delhi, India.

An antifungal actinomycete strain MT9 was isolated from

Loktak Lake, Manipur, India and its cultural characteristics,

fatty acid methyl ester, 16S rRNA gene analysis suggests that

strain MT9 is identical to Streptomyces exfoliatus. Strain MT9

displayed strong and broad-spectrum antagonism towards

several fruit-rotting fungi by mycelial growth suppression.

Crude fungal cell-wall lytic enzymes, i.e., chitinase, β-1,3-

glucanase, and protease produced by S. exfoliatus MT9 were

optimally active at pH 8.0 and 50 °C, pH 5.0 and 60 °C, pH 9.0

and 70 °C, respectively. All three mycolytic enzymes had good

stability over a wide pH range of 5.0–10.0, with protease being

more thermostable than both chitinase and β-1,3-glucanase.

Interestingly zymogram analysis revealed that S.

exfoliatus MT9 secretes six distinct chitinase isoenzymes with

approximate molecular weights of 9.42, 13.93, 27.87, 36.43,

54.95 and 103.27 kDa, six active protease isoenzymes with

apparent molecular weights of 12.45, 30.20, 37.45, 46.32,

52.46 and 131.46 kDa, and an active band of 119.39 kDa as β-

1,3-glucanase enzyme. Extracellular fluid and its organic

solvent extracts also exhibited inhibitory activity to various
identified as Streptomycessp LK3 (JF710608). The lead

compound was identified as peptide from Streptomyces sp LK3.

The double-reciprocal plot displayed inhibition mode is non-

competitive and it confirms the irreversible nature of protease

inhibitor. The peptide from Streptomyces sp LK3 extract showed

significant anti plasmodial activity (IC50: 25.78 µg/ml). In in

vivo model, the highest level of parasitemia suppression (≈45%)

was observed in 600 mg/kg of the peptide. These analyses

revealed no significant changes in the spleen and liver tissue

during 8 dpi. The results confirmed up-regulation of TGF-β and

down regulation of TNF-α in tissue and serum level

in PbA infected peptide treated mice compared to PbA infection.

The results obtained infer that the peptide possesses anti- Pf

activity activity. It suggests that the extracts have novel

metabolites and could be considered as a potential source for

drug development.

03. Journal of Basic Microbiology, 2014.

Fungal cell-wall lytic enzymes, antifungal metabolite(s)

production, and characterization from Streptomyces

exfoliatus MT9 for controlling fruit-rotting fungi.

Choudhary, B., Nagpure, A. and Gupta, R.K.

solvent extracts also exhibited inhibitory activity to various

fruit-rotting fungi. The MIC value of n-butanol extract was 2–

25 µg/ml against tested fruit-rotting fungi. Antifungal

secondary metabolite(s) was found to be polyene in nature. To

the best of our knowledge, this is the first report on

extracellular production of fungal cell-wall lytic enzymes and

antifungal metabolites by bioactive S. exfoliatus MT9 under

submerged fermentation.

Keywords: Cell-wall lytic enzymes; Fruit-rotting fungi;

Streptomyces exfoliatus; Zymogram
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NATIONAL

National Fungal Culture Collection of India (NFCCI) 

http://nfcci.aripune.org/

National Culture Collection of Pathogenic Fungi (NCCPF)

http://nccpf.com/

Biotech Support Services (BSS)

http://biotechsupportbase.com/resources/for-students/cultures/

Indian Agricultural Research Institute 
http://www.iari.res.in/?option=com_content&id=1251&Itemid=1809

INTERNATIONAL
The Fungi Culture Collection
http://www.pasteur.fr/ip/easysite/pasteur/en/research/collections/crbip/general-

informations-concerning-the-collections/iv-the-open-collections/iv-ii-fungi-

culture-collection-umip

The Mycorrhiza Network
http://mycorrhizae.org.in/index.php?option=com_content&task=view&id=44

Public Health England

https://www.phe-culturecollections.org.uk/aboutus/ncpf.aspx

Microbiologics

http://microbiologics.com/Products/Original-Strains

E - Resources on
Microorganisms

EVENTS
Conferences / Seminars / Meetings 2014 

2014 5th International Conference on Biology, Environment and Chemistry (ICBEC 2014). October 29 - 30, 2014.

Venue: San Diego, USA. Website: http://www.icbec.org/

2014 2nd International Conference on Environment Pollution and Prevention (ICEPP 2014). November 12 - 13,

2014. Venue: Auckland, New Zealand. Website: http://www.icepp.org/

World Biodiversity Congress: WBC 2014. November 24 - 27, 2014. Venue: Colombo, Srilanka.

Website: http://www.wbc2014.in/

2014 4th International Conference on Environment Science and Biotechnology (ICESB 2014). December 27 - 28,

2014. Venue: Phuket, Thailand. Website: http://www.icesb.org/2014. Venue: Phuket, Thailand. Website: http://www.icesb.org/

Nuclear waste eaters: Scientists discover hazardous waste-eating 
bacteria

Tiny single-cell organisms discovered living underground could help with the problem of nuclear waste
disposal, say researchers involved in a study at TheUniversity of Manchester.

Although bacteria with waste-eating properties have been discovered in relatively pristine soils before,
this is the first time that microbes that can survive in the very harsh conditions expected in radioactive waste
disposal sites have been found. The findings are published in the ISME (Multidisciplinary Journal of Microbial
Ecology) journal.

The disposal of our nuclear waste is very challenging, with very large volumes destined for burial deep
underground. The largest volume of radioactive waste, termed 'intermediate level' and comprising of 364,000m3

(enough to fill four Albert Halls), will be encased in concrete prior to disposal into underground vaults. When
ground waters eventually reach these wastematerials, they will react with the cement and become highly alkaline.
This change drives a series of chemical reactions, triggering the breakdown of the various 'cellulose' based
materials that are present in these complexwastes.

One such product linked to these activities, isosaccharinic acid (ISA), causes much concern as it can
react with a wide range of radionuclides -- unstable and toxic elements that are formed during the production of
nuclear power and make up the radioactive component of nuclear waste. If the ISA binds to radionuclides, such
as uranium, then the radionuclides will become far more soluble and more likely to flow out of the underground
vaults to surface environments, where they could enter drinking water or the food chain. However, the
researchers' new findings indicate that microorganismsmay prevent this becoming a problem.

Working on soil samples from a highly alkaline industrial site in the Peak District, which is not
radioactive but does suffer from severe contamination with highly alkaline lime kiln wastes, they discovered
specialist "extremophile" bacteria that thrive under the alkaline conditions expected in cement-based radioactive
waste. The organisms are not only superbly adapted to live in the highly alkaline lime wastes, but they can use the
ISA as a source of food and energy under conditions that mimic those expected in and around intermediate level
to radio waste disposal sites. For example, when there is no oxygen (a likely scenario in underground disposal
vaults) to breath and they are able to switch their metabolism to breath using other chemicals in the water, such
as nitrate or iron.

The bacterium (inset) was found in soil 
samples in the Peak District.
Credit: Image courtesy of University of 
Manchester

Source: www.sciencedaily.com

The fascinating biological processes that they use to support life under such extreme conditions are being studied by the Manchester group, as well as the
stabilizing effects of these humble bacteria on radioactive waste. The ultimate aim of this work is to improve our understanding of the safe disposal of radioactive waste
undergroundby studying the unusualdiet of these hazardouswaste eatingmicrobes.

One of the researchers, Professor Jonathan Lloyd, from the University's School of Earth, Atmospheric and Environmental Sciences, said: "We are very
interested in these Peak District microorganisms. Given that they must have evolved to thrive at the highly alkaline lime-kiln site in only a few decades, it is highly likely
that similar bacteriawill behave in the sameway and adapt to livingoff ISA in and aroundburied cement-basednuclearwaste quite quickly.

"Nuclear waste will remain buried deep underground for many thousands of years so there is plenty of time for the bacteria to become adapted. Our next step
will be to see what impact they have on radioactive materials. We expect them to help keep radioactive materials fixed underground through their unusual dietary habits,
and their ability to naturallydegrade ISA."



Sleeping sickness
(Trypanosoma brucei rhodesiense)


