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T H E  H I E R A R C H Y  O F  

L I F E

• A cell is the smallest functional unit 
that can perform all of life’s tasks. 

• A living organism may consist of a 
single cell or a huge number of cells. 

• In multicellular organisms, cells are 
specialized and depend on other cells 
to maintain life. 

• The specialization and 
interdependence of cells contribute to 
a characteristic hierarchy of life, with 
each level defined by its structures 
and function.



I N T RO D U C T I O N

• Microorganisms – several classes of living beings. 

• Based on the organization of their cellular structures, all living cells can be 

divided into two groups: eukaryotic and prokaryotic. 

• Eukaryotic cell types – Animals, plants, fungi, protozoans, and algae. 

• Prokaryotic cell types – bacteria & blue green algae.

• Since microscopy was invented, the development of microorganism 

research has also been increasingly advance. 

Scanning Eelectrone microscope (SEM). Fluorescence microscope. Light microscope. 



E U K A RYOT E S  C E L L S

• Eukaryotes cells have organelles 

• Much larger; more complex than prokaryotes

• Processes compartementalized into organelles

- Nucleus

- Protein synthesis (ribosomes, RE, Golgi)

- Mitochondria; chloroplasts

- Lysosomes

- Plasma membranes have different modification

- Cytoskeleton 





P RO K A RYOT I C  C E L L S

• Prokaryotic cells didn’t have organelles.

• Much smalled (microns) and more simple than eukrayotes. 

• Prokaryotes are molecules surrounded by a membrane and cell 

wall.

• They lack a true nucleus and don’t have membrane bound 

organelles like mitochondria, etc.

• Large surface-to-volume ratio: nutrients can easily and rapidly 

reach any part of cells interior. 



BAC T E R I A L  

S T RU C T U R E



S I Z E  O F  BAC T E R I A

• Unit of measurement 

in bacteriology is the 

micron (micrometre, 

µm)

• Bacteria of medical 

importance 

• 0.2 – 1.5 µm in 

diameter

• 3 – 5 µm in length







REPRODUCTION 



G ROW T H  &  M E TA B O L I S M  O F  B A C T E R I A

Bacteria in growth media.



G ROW T H  P H A S E  O F  B A C T E R I A







BAC T E R I O P H AG E

A bacteriophage is a type of virus that’s infects bacteria. In fact, the word “bacteriophage” 

literally means “bacteria eater”, because bacteriophages destroy their host cells. 

All bacteriophaged are composed of a nucleic acid molecule that is surrounded by a 

protein structure. 



H OW  V I RU S  I N F E C T  B AC T E R I A ?



G R A M  P O S I T I V E  &  N E G AT I V E  

B A C T E R I A E



T H E  D I F F E R E N C E S  B E T W E E N  G R A M  

P O S I T I V E  &  G R A M N E G AT I V E B A C T E R I A

Gram Positive Bacteria Gram Negative Bacteria

Simple cell wall. More complex cell wall.

Thick peptidoglycan cell wall layer Thin peptidoglycan cell wall layer

No outer lipopolysaccharide wall layer Outer lipopolysaccharide wall layer

Retain crystal violet/iodine Retain safranin

Appear blue/purple Appear pink/red





A E RO B I C  &  A N A E RO B I C  B A C T E R I A

Bacteria are unicellular, prokaryotic organisms that help in decomposing organic materials and 
fix atmospheric nitrogen. Bacteria are classified as aerobic and anaerobic based on the type of 
respiration. 



C H L A M Y D I A &  R I C K E T T S I A

Two key differences. 



C H L A M Y D I A &  

R I C K E T T S I A



WANTED：

GOOD 

BACTERIA



QU I Z

1.Please mention the names of human disease caused by 

bacteria?! (minimum 5)

- Specific name of the bacteria and name of the disease 

caused. 

For example:  diarrhea caused by bacteria Campylobacter, 

Salmonella, Shigella, and E. Coli. 

2. What do you know about antibiotic? Explain. 

Send to my email: wi2t_probo@yahoo.com

The deadline: 22 March 2022 at 9.00. 



D I S C U S S I O N ?


