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country, because 
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to humanity, and is 
the torch which 
illuminates the 
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FROM STUDENTS WITH LOVE: NEW BACTERIA 
NAMED AFTER AN INDIAN MICROBIOLOGIST 
 

Researchers from North Bengal 
University, Siliguri, Bose Institute, 
Kolkata, and Kalyani University, 
Kalyani, have identified a new 
genus of bacteria which can 
degrade a potent neurotoxin that 
has been responsible for several 
food-poisoning outbreaks. The 
researchers have named the new 
isolate Pradoshia eiseniae, as 
a tribute to their mentor, the late 
Indian microbiologist Pradosh 
Roy. 

Capable of crossing the blood 
brain barrier, 3-NPA irreversibly 
inhibits mitochondrial respiration 
causing involuntary muscle 
contraction.  

 

 

There are several reports of food 
poisoning outbreaks caused by 
this neurotoxin.  

The researchers cultured the 
gut content of redworm Eisenia 
fetida on laboratory media 
containing 3-NPA. From this, 
they were able to isolate 3-NPA 
consuming bacteria, even 
capable of surviving solely on 
a diet of this neurotoxin. 

Analysis of the isolate confirmed 
characteristics typical of spore 
forming members of the 
Bacillaceae family. 

 

NEW ETHANE 
MUNCHING 
MICROBES 
DISCOVERED AT HOT 
VENTS 
 Researchers from the Max 
Planck Institute for Marine 
Microbiology and the MARUM 
-- Center for Marine 
Environmental Sciences, 
Bremen have discovered a 
microbe that feeds on ethane at 
deep-sea hot vents. They also 
succeeded in cultivating this 
microbe in the laboratory. 
What is particularly remarkable 
is that the mechanism by which 
it breaks down ethane is 
reversible. In the future, this 
could allow to use these 
microbes to produce ethane as 
an energy source. 

RANDOM FUN FACT: 

In 1918 more people died from 
the influenza virus 
(approximately 30 million) 
than died in the First World 
War (10 million). 



Harnessing swarms of 
microorganisms 

exhibiting magneto-
aerotactic behavior can 

significantly improve 
the therapeutic index of 
various nanocarriers in 
tumor hypoxic regions 

 

 

 

MAGNETO-AEROTACTIC BACTERIA DELIVER 
DRUG-CONTAINING NANOLIPOSOMES TO 
TUMOUR HYPOXIC REGIONS 
 Magnetococcus marinus strain MC-14, can be used to transport 
drug-loaded nanoliposomes into hypoxic regions of the tumor. 

 

  

Oxygen depleted hypoxic regions 
in the tumor are generally 
resistant to therapies. Although 
nanocarriers have been used to 
deliver drugs, the targeting ratios 
have been extremely low. Here, 
we show that the magneto-
aerotactic migration behavior of 
magneto tactic bacteria, 
Magnetococcus marinus strain 
MC-14, can be used to transport 
drug-loaded nanoliposomes into 
hypoxic regions of the tumor. In 
their natural environment, MC-1 
cells, each containing a chain of 
magnetic iron oxide nanocrystals, 
tend to swim along local 
magnetic field lines and towards 
low oxygen concentrations6 
based on a two-state aerotactic 
sensing system, tend to swim. 

 along local magnetic field lines 
and towards low oxygen 
concentrations6 based on a two-
state aerotactic sensing system  

We show that when MC-14 cells 
bearing covalently bound drug-
containing nanoliposomes were 
injected near the tumor in SCID 
Beige mice and magnetically 
guided, up to 55% of MC-14 cells 
penetrated hypoxic regions of 
HCT11 colorectal xenografts. 
Approximately 70 drug-loaded 
nanoliposomes were attached to 
each MC-14 cell. 

 

 

 

 

  







EFFECT OF OXIDATIVE STRESS ON 
BACTERIA IN ENVRONMENT 

   

 

What is Oxidative stress? 
Oxidative stress is essentially an 
imbalance between the 
production of free radicals and 
the ability of the body to 
counteract or detoxify their 
harmful through neutralization 
by antioxidants. Oxidative stress 
in Bacteria is caused by reactive 
oxygen species. ROS (Reactive 
Oxygen Species) include 
peroxides, superoxide, hydroxyl 
radical, singlet oxygen and alpha 
oxygen. These ROS affect all 
macromolecules (DNA, lipids, 
protein). Bacteria have to build 
up mechanisms to protect 
themselves against oxidative 
stress, with enzymes such as 
catalase and superoxide 
dismutase, small proteins like 
thioredoxin and glutaredoxin, and 
macromolecules such as 
glutathione. 
 
 
 
 
 
 
 

Oxidative damage can have a 
devastating effect on the 
structure and activity of proteins, 
and may even lead to cell death. 
The sulfur-containing amino 
acids cysteine and methionine 
are particularly susceptible to 
reactive oxygen species (ROS) 
and reactive chlorine species 
(RCS), which can damage 
proteins. The sulfur containing 
amino acids cysteine and 
methionine are particularly 
susceptible to damage caused by 
ROS In bacteria there are  
reducing systems that enable the 
bacteria to repair oxidatively 
damaged cysteine and 
methionine residues in the 
cytoplasm and in the bacterial 
cell envelope. Thus ROS are 
useful in showing anti-microbial 
effects. 

DID YOU KNOW? 

Handwashing sinks and their 
associated premise plumbing are 
an ideal environment for 
pathogen harboring biofilms to 
grow and spread throughout 
facilities due to the connected 
system of wastewater plumbing. 
A study was conducted to 
understand the distribution of 
pathogens and antibiotic 
resistant organisms (ARO) 
within and among handwashing 
sinks using culture dependent 
methods to quantify  the 
organisms present. The study 
resulted, Pseudomonas 
aeruginosa, opportunistic 
pathogen capable of growth on a 
cefotaxime-containing medium 
(OPP-C), and carbapenem-
resistant Enterobacteriaceae 
(CRE) these organisms were 
predominantly found. 

 

 
RANDOM BACTERIA FACTS 





           FUN ZONE 
QUIZ 

1. The oldest eukaryotic organisms 
are considered to be  

a) Archaea 
b) Fungi 
c) Animals 
d) Diplomonads like giardia  

 
2. Mycoplasma, rickettsia, Chlamydia 

are 
a) Forms of viruses 
b) Small bacteria 
c) Types of fungi 
d) None of these 

 
3. Which one is not studied in 

microbiology? 
a) Bacteria 
b) Fungi 
c) Animal behaviour  
d) Algae 

 
4. The five kingdom system of 

classification was set up by 
a) Robert Whittaker 
b) Masaki Ogata 
c) Robert Koch 
d) None of these 

 
5. Most microbial structure and 

enzymes are composed of 
a) Lipids 
b) Proteins  
c) Carbohydrates 
d) All of the above 

6. The individual best remembered for 
bringing microbes to the world? 

a) Robert Koch 
b) Robert Hooke 
c) Antony Van Leeuwenhoek 
d) Masaki Ogata 

 
7. The size of viruses is usually 

measured in  
a) Millimeter 
b) Micrometer 
c) Nanometer 
d) Centimeter 

 
8. The cocci which forms a bunch and 

irregular pattern are 
a) Staphylococci 
b) Streptococci 
c) Diplococci 
d) Tetracocci 

 
9. The structure responsible for 

motility of bacteria is  
a) Sheath 
b) Flagella 
c) Capsules 
d) None of these 

 
10. Passive immunization is done for  

a) Diphtheria 
b) Tuberculosis 
c) Enteric fever  
d) None of these 





CROSSWORD 
 

 
 
 
 
 
 

Across
4.Is a liquid and no living thing can live without it. 
8. harmless dose of a disease-causing microbe that 
build up the immunity of body. 
11. nutrient medium used for the cultivation of 
microbes supporting growth of a wide range of non-
fastidious organisms. 
12.Reproduction in which bacteria split into two 
identical individual organisms. 
13.free from bacteria or other living microorganisms 
14.microorganisms used in the brewing and baking 
industry 
15. A fungal disease which damages plants which 
caused the Great Irish Famine 
16. A chemical which kills bacteria and fungi but not 
viruses                                                                                   
17. An organism that lives in or on another living thing 
and takes its nourishment from that organism 
19. Organisms which feed on the dead remains of 
living things 
20. Ability of being protected against particular 
disease. 

Down  
1.The scientific study of microorganisms 
2.A contagious fungal infection that affects the skin 
on the feet.  
3.A slightly sour, thick liquid made from milk with 
bacteria added to it 
5.biology that uses living processes, organisms or 
systems to manufacture products or technology 
intended to improve the quality of human life 
6. proteins that are produced by the white blood cells 
in response to an antigen 
7. an organism that consists of a single cell 
9. a bacterium, virus, or other microorganism that can 
cause disease. 
10.A term used to describe things which can only be 
seen by a microscope 
18. Microbes are omnipresent and found _______. 
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