
Bacteria



What are bacteria?

• They are unicellular organisms, prokaryotic because they lack a 
nucleus

• They exist in four major shapes: bacillus (rod shape), coccus 
(spherical shape), spirilla (spiral shape), and vibrio (curved shape)

• They Can be differentiated into two large groups (Gram-positive and 
Gram-negative) via the Gram stain method (a staining method).

• They can be aerobic (living in the presence of oxygen), anaerobic 
(living without oxygen), and facultative anaerobes (can live in both 
environments)

• Some (autotrophs) make their own food by photosynthesis, using the 
energy of sunlight or by chemical reactions. Others (Heterotrophs) 
obtain their energy by consuming other organisms. Yet others 
(saprophytes) use decaying life forms as a source of energy.



What are bacteria

• Reproduction, transformation, survival using:

• Binary fission: a cell grows until a second cell forms and they 
separate

• Transfer of genetic material between bacterial cells by direct 
cell-to-cell contact or by a bridge-like connection between 
two cells. It benefits the recipient. It is the vector of antibiotic 
resistance.

• To survive, bacteria can produce Spores that can remain 
inactive for centuries, survive through periods of 
environmental stress, extreme temperature, radiation or 
chemical exposure



Gram

• Gram-positive bacteria give a positive result in the 
Gram stain test, which is traditionally used to quickly 
classify bacteria into two broad categories according to 
their cell wall.

• Gram positive bacteria have a thick cell wall.



Types of bacteria

• Coccus: While living in their host 
organism, cocci can be pathogenic, 
commensal, or symbiotic. Examples of 
pathogenic cocci include the 
streptococcus group, responsible for 
strep throat, and the staphylococcus 
group, responsible for pus formation.



Types of bacteria

• Bacillus: it is Gram-positive. all Bacillus species 
can form dormant spores under adverse 
environmental conditions. Some types 
of Bacillus bacteria are harmful to humans, 
plants, or other organisms. Most strains 
of Bacillus are not pathogenic for humans but 
may, as soil organisms, infect humans 
incidentally. A notable exception is B. anthracis, 
which causes anthrax (a form of  pneumonia) in 
humans and domestic animals. 

• An example of pathogen bacillus is Salmonella, 
which is Gram negative and does not produce 
spores.



Types of bacteria

• Spirillum: always Gram negative

• Vibrio: always Gram negative. Several 
strains are pathogens. Examples include 
V. Cholera. Most disease-causing strains 
are associated with gastroenteritis and 
can cause sepsis. Many are zoonotic. 



Bacteria and us

• Bacteria can be found in soil, water, plants, 
animals, radioactive waste, deep in the 
earth’s crust, arctic ice and glaciers, and hot 
springs.

• Bacteria are often thought of as harmful, but 
many are helpful. We would not exist 
without them. The oxygen we breathe was 
probably created by the activity of bacteria.



Bacteria and us

• Gram-negative bacteria are more resistant 
to antibodies. 90-95% of Gram-negative 
bacteria are pathogenic and they are also 
more resistant to antibiotics.

• Many Gram-positive bacteria are non-
pathogenic. Six gram-positive genera are 
typically pathogenic in humans:
• Streptococcus

• Staphylococcus
• 2 Non-spore formers bacilli
• 2 Spore formers bacilli



Did you know?

• Anthrax was conceptualized as biological warfare by the 
British during WW2. It was tested on the Gruinard island.

https://www.pressandjournal.co.uk/fp/news/politics/uk-politics/2167120/the-forbidden-isle-of-gruinard-chemical-warfare-on-british-soil/

