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Cell Membrane 
• Boundary layer of cytoplasm 
• Provide rigidity,  
•  Selectively permeability barrier 
• Location of many metabolic processes (Respiration,  

Photosynthesis) 
• It contains special receptor molecules that respond to chemical 

in their surroundings. 
• Help in Phagocytosis 
• Electron transport and oxidative phosphorylation 
• Excretion of hydrolytic exoenzymes 

 
 
 



Cell membrane 



Bacterial membranes  usually  differ  from  euckryotic  membranes  in  lacking sterols  such  as  cholesterol  (figure  
3.6a).  However, many  bacterial  membranes  do  contain  pentacyclic  sterol-like  molecules called hopanoids  



Mesosomes 

• A large invaginations of the plasma membrane, irregular 

in shape.   

• Increase in membrane surface, which may be useful as a 

site for enzyme activity in respiration and transport. 

• It may participate in cell replication by serving as a place 

of attachment for the bacterial chromosome. 



Cytoplasm  
• Composed largely of water, together with proteins, nucleic acid, lipids 

and small amount of sugars and salts 
• Ribosomes: numerous, 15-20nm in diameter with 70S; distributed 

throughout the cytoplasm; sensitive to streptomycin and erythromycin 
site of protein synthesis 

 Plasmids: extra chromosomal 
genetic elements 

 Nucleoid:  
•Lacking nuclear membrane, absence 
of nucleoli, hence known as nucleic 
material or nucleoid. 
•It is made up of 60% DNA, 30% 
RNA, and 10% protein by weight. 
•Bacteria do not use histone proteins 
to package their DNA 



Plasmid 

Types of plasmid  

 Conjugative plasmid (F factor):  
 R Plasmid:  
 Col plasmid 
 Virulence plasmid  
 Metabolic plasmid 
 
 

• Plasmids are small，circular/linear，extrachromosomal，double-stranded DNA 
molecules. 

•  They are capable of  self-replication  and contain genes that confer some 
properties，such as antibiotic resistance， virulence factors. 

• Plasmids are not essential for cellular survival.  

• Plasmid are inherited stably during cell division , but they are  not always 
equally apportioned in to daughter cells and some  time lost. The lost of plasmid is 
called curing 
 











Inclusion Bodies 

• Not separate by a membrane but distinct . 

• Granules of organic or inorganic material 

• Used for storage i.e. carbon compound, inorganic substances, and 

energy  

Granules of various kinds:  

Organic inclusion bodies:  

• Glycogen or  polyhydroxybutyric acid droplets (PHB) . Glycogen and 

PHB inclusion bodies are carbon storage reservoirs providing material 

for energy and biosysnthesis. 

• Gas Vacuoles: a structure that provides buoyancy to some aquatic 

prokaryotes. 



 

Inorganic Inclusion bodies: 

Polyphosphate or volutin granules and  Sulphur granules  

Polyphosphate or volutin granules 

It is a linear polymer of orthophosphate joined by ester bond. Thus 

volutin granules function as storage reservoirs for phosphate, an 

important component of cell constituents such as nucleic acid. It 

also act as an energy reserve. 

•These granules are also called metachromatic granules  because 

they show the metachromatic effect; i.e. they appear red or a 

different shade of blue. 

Sulphur granules: Store sulphur 



Structures external to the Cell Wall: Glycocalyx, Flagella, Axial 
filaments, and Pili 

1- Glycocalyx and Capsule:  
• Many bacteria synthesize large amounts of extracellular  polymers when 

growing in their natural environments.  

 

• These  polymers form capsules or glycocalyx.  Its chemical nature may be     
polysaccharide as in the  Pneumococcus  or  polypeptide as in Bacillus    
anthracis . 

 

• When these polymers closely surrounding the cell; it is called Capsule, But if  
these polymers form a loose meshwork of fibrils extending  outward from the 
cell; it is called glycocalyx. 

 
• Function of capsule or glycocalyx is to protect bacterial cells from 

phagocytosis. It also help in attachment. 

 

 



2-Flagella  
 

•  Motile bacteria possess filamentous appendages known as flagella, which act as 
organs of locomotion.  

• Flagella are associated with chemotaxis process (chemical attraction) 
 

• The flagellum is a long, thin filament, twisted spirally in an open, regular  
waveform.  

• It is about 0.02 μm thick and is usually several times the length of the bacterial 
cell. 

• According to the species,  there may be one, or up to 20, flagella per cell.    

 

Flagella may be classified according to there arrangement  

as follow: 

  1- Monotrichous (single polar flagellum). 

  2- Lophotrichous (tuft of polar flagella). 

  3- Perituichous (flagella distributed over the cell). 

  4- Amphitrichous (one flagellum at each side of cell). 

 



Ultra structure of Flagella 
 Composed of filament, hook, and basal body 
 Flagellin protein (filament) is deposited in a helix at the lengthening tip 
 Base of filament inserts into hook 
 Basal body anchors filament and hook to cell wall by a rod and a series of 

either two or four rings of integral proteins 



3- Pili 

• Pili are hair-like projections  of the cell , They are 
known to be receptors for certain bacterial viruses. 
Chemical nature is pilin 

• Classification and Function 
a. Common pili or fimbriae: fine , rigid numerous, 

related to bacterial adhesion 
b. Sex pili: longer and coarser, only 1-4, related to 

bacterial conjugation 
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