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Bacterial  Structure 

 

Essential and  Particular bacterial structures  

 

  

Cell wall 

 Situation: outmost portion That covers the entire bacteria. 15-30nm in 

thickness, 10%-25% of dry weight. 

 Cell Wall function 

1- The tasks of the complex bacterial cell wall are to protect the protoplasts 

from external environment  

2- to withstand and maintain the osmotic pressure gradient between the cell 

interior and the extracellular environment  

3-  to give the cell its outer form  
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4-  to facilitate communication with its surroundings. 

peptidoglycan 

Murein (syn. peptidoglycan). The most important structural element of  the 

wall is murein, a netlike polymer material surrounding the entire cell . It is 

made up of polysaccharide chains crosslinked by peptides 

Common peptidoglycan layer 

1- A backbone of N-acetyl glucosamine and N-acetylmuramic acid: Both 

discovered in Gram positive and Gram negative bacteria.  

2- A set of identical tetrapeptide side chain attached to N-acetyl-

muramic acid: different components and binding modes in Gram 

positive and Gram negative bacteria.  

3- A set of identical peptide cross bridges: only in Gram positive bacteria 

 

 

 

 

 



 

 

 أ.م.د. جتني عز الدين علي

 كلية طب االسنان –جامعة تكريت 

 

 

Special components of Gram positive cell wall 

Teichoic acid  

 The membrane lipoteichoic acids are anchored in the cytoplasmic membrane 

  whereasthe cell wall teichoic acids are covalently coupled to the murein  
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cellwall of Gram-negative bacteria 

  the murein is only about 2 nm thick and contributes up to 10% of the dry 

cell wall mass   

  With outer membrane  

  It contains numerous proteins 

  as well as the medically critical lipopolysaccharide. ( LPS) 

 

Special components of Gram negative cell wall  

 Lipopolysaccharide (LPS).  

 This molecular complex, also known as endotoxin,is comprised of the  

1- lipoid A  

2- the core polysaccharide 
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3-  and the O-specific polysaccharide chain 

Lipid A is responsible for toxic effect 

 

Cell membrane  

Is a phospholipid bilayer locates beneath the cell wall . The function are :  

• Site of biosynthesis of DNA, cell wall polymers and membrane lipids.  

• Site of Selective permeability and transport of solutes into cells  

• Electron transport and oxidative phosphorylation  

• Excretion of hydrolytic exoenzymes  
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•  

 

 

Mesosomes 

• Mesosomes are specialized structures formed by convoluted invaginations of 

cytoplasmic membrane, and divided into septal and lateral mesosome. 
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Cytoplasm  

  It is the fluid fase of bacterial cell composed largely of water, together with 

proteins, nucleic acid, lipids and small amount of sugars and salts 

Contains : 

 Ribosomes: numerous, 15-20nm in diameter with 70S; distributed 

throughout the cytoplasm; sensitive to streptomycin and erythromycin site of 

protein synthesis 

 Plasmid: extrachromosomal genetic elements  

 Inclusions: sources of stored energy 

 

 

Nucleus 

 Lacking nuclear membrane, absence of nucleoli, hence known as nucleic 

material or nucleoid, one to several per bacterium. 

Flagella  

Some bacterial species are mobile and possess locomotory organelles - flagella. 

Flagella is a long hair like protrusions  consist of  flagellin protein 

 Function: 
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 Motility of bacteria  

 Identification of Bacteria 

 Pathogenesis 

 

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  

 



 

 

 أ.م.د. جتني عز الدين علي

 كلية طب االسنان –جامعة تكريت 

 

Capsule 

 Many pathogenic bacteria make use of extracellular enzymes to synthesize a 

polymer that forms a layer around the cell called  capsule. structures 

surrounding the outside of the cell envelope 

 The capsule protects bacterial cells from phagocytosis.  

 The capsule of most bacteria consists of a polysaccharide in certain bacilli 

they are composed of a polypeptide (polyglutamic acid)  

 The bacteria of a single species can be classified in different capsular 

serovars (or serotypes) based on the fine chemical structure of this 

polysaccharide. 

Endospores (spores)   are spherical to oval dormant life form  characterized by a 

thick spore wall and a high level of resistance to chemical and physical factors.  

 

Characteristics : 

 

• Dormant cell  

• Resistant to adverse conditions  

 - high temperatures 

 - organic solvents 

• Produced when starved 

• Contain calcium dipicolinate  DPA, Dipicolinic acid 
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•  Spore forming bacteria :Bacillus and Clostridium 

 


