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EUKARYOTES & PROKARYOTES

•The names given to the two cell types derive

from Greek words:

Procaryotic = ‘before nucleus’

Eucaryotic = ‘true nucleus’

•Similarities:

1. Cell contents bounded by a plasma membrane

2. Genetic information encoded on DNA

3. Ribosomes act as site of protein synthesis



EUKARYOTES & PROKARYOTES
•Differences







EUKARYOTES & PROKARYOTES

• (1) Eukaryotic cells contain organelles, such as mitochondria and 
lysosomes, and larger (80S) ribosomes, whereas prokaryotes contain no 
organelles and smaller (70S) ribosomes.

• (2) Most prokaryotes have a rigid external cell wall that contains 
peptidoglycan, a polymer of amino acids and sugars

Whilst eukaryotic cells do not contain peptidoglycan. Either they are 
bound by a flexible cell membrane, or, in the case of

fungi, they have a rigid cell wall with chitin, a homopolymer of N-
acetylglucosamine



EUKARYOTES & PROKARYOTES

(3)Motility is another characteristic by which these organisms

can be distinguished. Most protozoa and some bacteria are motile, whereas 
fungi and viruses are nonmotile. The protozoa are a heterogeneous group 
that possess three different organs of locomotion: flagella, cilia, and 
pseudopods.

The motile bacteria move only by means of flagella



Prokaryote Eukaryote

EUKARYOTES & PROKARYOTES



Comparison between organisms



• Most bacterial cells are 0.5-2.0 μm (or 0.5-5.0 μm) in diameter 

• They have a cytoplasmic membrane surrounded by a cell wall; a unique
interlinking polymer called peptidoglycan makes the wall rigid.

• The simple prokaryotic cell plan includes no mitochondria, lysosomes,  
endoplasmic reticulum, or other organelles .

• Their cytoplasm contains only ribosomes and a double-stranded  DNA
chromosome.

• Bacteria have no nucleus, but all the chemical elements of nucleic acid  and 
protein synthesis are present.

Bacteria



• The major morphologic forms 
are spheres, rods, bent or 
curved rods, and spirals .

• Spherical or oval bacteria are 
called cocci (singular: coccus) 
and are typically arranged in 
clusters or chains. 

• Rods are called bacilli (singular: 
bacillus) and may be straight or 
curved. Bacilli that are small 
and resembling cocci are often 
called coccobacilli. 

Bacteria- Shape



• Spiral bacteria have a variety of 
curved shapes. 

• A comma-shaped bacterium is called  
vibrio (vib′re-o); 

• A rigid, wavy-shaped one, a spirillum
spiril′um; plural: spirilla); and a 
corkscrew-shaped one, a spirochete 
(spi′ro-ket).

• Some bacteria do not fit any of the 
preceding categories but rather have 
spindle shapes or  irregular, lobed 
shapes

Bacteria- Shape



Bacteria- Arrangement

• Cocci can divide in one or more 
planes, or randomly. Division in one 
plane produces cells in pairs 
(indicated by the prefix diplo-) or in 
chains (strepto-).

• Random division planes produce 
grapelike clusters (staphylo-

• Bacilli divide in only one plane, but 
they can produce cells connected 
end-to-end (like train cars) or side-
byside. 

• Spiral bacteria are not generally 
grouped together

These basic shapes may join to form (d)     pairs, (e 
and f) chains, (g) sheets, (h) packets or (i) irregular 
aggregates



Prokaryotes: Arrangement 



Bacteria- Cell structure

1. Cell wall
• thick, rigid cell wall, which maintains the integrity of the cell.

• The major component of the cell wall is a substance unique to bacteria, 
called peptidoglycan (murein).

• It maintains the characteristic shape of the cell

• It protects the cell from chemical and physical assault, while still 
permitting the rapid exchange of nutrients and metabolic by products 
required for rapid growth and division.



Structure of Bacterial Cells: Cell Wall 

•Components of the bacterial 
cell wall: 

1.Peptidoglycan 

2.Outer membrane (G-ve) 

3.Periplasmic space 



Bacteria-Cell wall component

• This is a high molecular

weight polymer whose basic 
subunit is made up of three 
parts: N-acetylglucosamine, 
N-acetylmuramic acid and a 
short peptide chain

schematic diagram of one model of 
peptidoglycan. Shown are the polysaccharide 
chains.



Gram positive cell wall

• Contains thick layers of 
peptidoglycan to support the cell 
membrane and provide a place of 
attachment for other molecules.

• The cell walls also contain chains 
of teichoic acid which helps in 
maintaining cell shape and play a 
role in proper cell division.



Gram negative cell wall

• The Gram negative bacterial cell wall 
is composed of a single thin layer 
peptidoglycan.

• A gel-like matrix called periplasmic
space is presented

• An outer membrane containing 
lipopolysaccharide (LPS)



Gram +ve Gram -ve



Gram stain

Gram status is important in medicine; 
the presence or absence of a cell wall 
will change the bacterium's 
susceptibility to some antibiotics.





Acid-Fast Bacteria

•Acid-fast cells contain a 
large amount of lipids and 
waxes in their cell walls

primarily mycolic acid.

• Acid fast bacteria are 
usually members of the 
genus Mycobacterium or 
Nocardia



Ziehl-Neelsen staining

• It is used to stain species of Mycobacterium 
tuberculosis that do not stain with the 
standard laboratory staining procedures like 
Gram staining.

• The stains used are the red colored Carbol
fuchsin that stains the bacteria and a 
counter stain like Methylene blue



Acid- fast bacteria staining

• Primary stain binds cell wall mycolic acids

• Intense decolorization does not release primary stain 
from the cell wall of AFB

• Color of AFB-based on primary stain

• Counterstain provides contrasting background










