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Objectives
 Understanding Prokaryotic cells structure and 

function

 Understanding Eukaryocytic cells anatomy and 
function

 Differentiates Prokaryotic from Eukaryotic cells



 Prokaryote comes from the Greek words for prenucleus

 Eukaryote comes from the Greek words for true nucleus

 Prokaryotic cell is simpler than eukaryotic cells at every 
level except the cell envelop which is more complex

Introduction



Prokaryotic Cells



Typical Prokaryotic Cell



The Prokaryotic Cell Wall



Cell Wall Functions

 Determines cell shape

 Prevents osmotic lysis

 Part of cell envelope

 In some cases recognized by host immune system



Cell wall structure

 Polymer of disaccharide
N-acetylglucosamine (NAG) & N-acetylmuramic acid (NAM)

 Linked by polypeptides

Made of peptidoglycan (in bacteria)





Gram-positive cell walls Gram-negative cell walls

 Thick peptidoglycan

 Teichoic acids

 No outer membrane

 No periplasm

• Thin peptidoglycan

• No teichoic acids

• Outer membrane

• Have periplasm



Clinical Importance of Cell Wall
 Differentiate Gram-positive from Gram-negative 

bacteria (Investigation and diagnosis)

 Cell wall provide antigenic variation critical for host 
immune defense and autoimmune diseases

 Cell wall is target for antibiotics, Gram-negative cell 
wall provide resistance for many antibiotics

 Grame-negative outer membrane 

 Lipopolysacchraide (Lipid A) secretes Endotoxines in 
Gram-negative bacteria



Bacteria Flagella



 Structure:

    Outside cell wall

    Made of chains of flagellin

    Attached to a protein hook

    Anchored to the wall and 
membrane by the basal body

 Function: Motility



Flagella Arrangement



Axial Filaments

 Endoflagella

 Found only in spirochetes

 Anchored at one end of a 
cell

 Rotation causes cell to move



Pili and Fimbriae



Filamentous appendages that 
are shorter, straighter and 
more numerous than flagella

Found mostly in Gram (-) 
Bacteria

Fimbriae allow attachment 
while Pili are used to transfer 
DNA from one cell to another



Plasma Membrane



Structure
 Phospholipid bilayer

 Peripheral proteins

 Integral proteins

 Transmembrane proteins

Functions:

 Selective permeability allows passage of some molecules

 Enzymes for ATP production and cell wall synthesis

 Photosynthetic pigments



Movement Across Membranes

 Simple diffusion: Movement of a solute from an 
area of high concentration to an area of low 
concentration

 Facilitative diffusion: Solute combines with a 
transporter protein in the membrane (with 
concentration gradient & no energy expended) 

Active Transport (against concentration gradient 
& energy expended



Nuclear Area (Nucleoid) and Plasmid



 Prokaryotic cells have no true Nuclei, DNA is packaged

    as Nucleoid and some small circular DNA pieces 
named Plasmid

 The number of Nucleoids and Chromosomes depends

    on growth condition

     



Ribosomes: Sites of Translation





Eukaryotic Cells





Nucleus



Prokaryote Eukaryote
 One circular 

chromosome, not in 
a membrane

 No histones

 No organelles

 Peptidoglycan cell 
walls

 Binary fission

• Paired 
chromosomes, in 
nuclear membrane

• Histones

• Organelles

• Polysaccharide cell 
walls

• Mitotic spindle



Thank you…
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