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Prokaryotic Cells 

The simplest types of cells were most likely the first type of cells that formed on 
Earth. These are called prokaryotic cells. All prokaryotic cells have a cell 
membrane surrounding the cell, cytoplasm where all of the metabolic processes 
happen, ribosomes that make proteins, and a circular DNA molecule called a 
nucleoid where the genetic information is held. The majority of prokaryotic cells 
also have a rigid cell wall that is used for protection. All prokaryotic organisms 
are unicellular, meaning the entire organism is only one cell. 

 

Prokaryotic cell  



Prokaryotic cells are not as complex as eukaryotic cells. They have no 
true nucleus as the DNA is not contained within a membrane or separated from 
the rest of the cell, but is coiled up in a region of the cytoplasm called the 
nucleoid. 

Prokaryotic organisms have varying cell shapes. The most common bacteria 
shapes are spherical, rod-shaped, and spiral. 

Using bacteria as our sample prokaryote, the following structures 
and organelles can be found in bacterial cells: 

• Capsule: Found in some bacterial cells, this additional outer covering protects the 

cell when it is engulfed by other organisms, assists in retaining moisture, and helps 

the cell adhere to surfaces and nutrients. 

• Cell Wall: The cell wall is an outer covering that protects the bacterial cell and 

gives it shape. 

• Cytoplasm: Cytoplasm is a gel-like substance composed mainly of water that also 

contains enzymes, salts, cell components, and various organic molecules. 

• Cell Membrane or Plasma Membrane: The cell membrane surrounds the cell's 

cytoplasm and regulates the flow of substances in and out of the cell. 

• Pili (Pilus singular): Hair-like structures on the surface of the cell that attach to 

other bacterial cells. Shorter pili called fimbriae help bacteria attach to surfaces. 

• Flagella: Flagella are long, whip-like protrusions that aid in cellular locomotion. 

• Ribosomes: Ribosomes are cell structures responsible for protein production. 

• Plasmids: Plasmids are gene-carrying, circular DNA structures that are not 

involved in reproduction. 

• Nucleoid Region: Area of the cytoplasm that contains the single bacterial DNA 

molecule. 

Prokaryotic cells lack organelles found in eukaryoitic cells such 
as mitochondria, endoplasmic reticuli, and Golgi complexes. According to 
the Endosymbiotic Theory, eukaryotic organelles are thought to have evolved 
from prokaryotic cells living in endosymbiotic relationships with one another.  

Like plant cells, bacteria have a cell wall. Some bacteria also have a 
polysaccharide capsule layer surrounding the cell wall. This is the layer where 
bacteria produce biofilm, a slimy substance that helps bacterial colonies adhere 
to surfaces and to each other for protection against antibiotics, chemicals, and 
other hazardous substances. 

Similar to plants and algae, some prokaryotes also have photosynthetic pigments. 
These light-absorbing pigments enable photosynthetic bacteria to obtain 
nutrition from light 
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Eukaryotic Cells 

The other, much more complex, type of cell is called the eukaryotic cell. Like 
prokaryotic cells, eukaryotic cells have cell membranes, cytoplasm, ribosomes, 
and DNA. However, there are many more organelles within eukaryotic cells. 
These include a nucleus to house the DNA, a nucleolus where ribosomes are 
made, rough endoplasmic reticulum for protein assembly, smooth endoplasmic 
reticulum for making lipids, Golgi apparatus for sorting and exporting proteins, 
mitochondria for creating energy, a cytoskeleton for structure and transporting 
information, and vesicles to move proteins around the cell. Some eukaryotic cells 
also have lysosomes or peroxisomes to digest waste, vacuoles for storing water or 
other things, chloroplasts for photosynthesis, and centrioles for splitting the cell 
during mitosis. Cell walls can also be found surrounding some types of eukaryotic 
cells. 

 

 

                                                      Eukaryotic cell 

Most eukaryotic organisms are multicellular. This allows the eukaryotic cells 
within the organism to become specialized. Through a process called 
differentiation, these cells take on characteristics and jobs that can work with 
other types of cells to create an entire organism. There are a few unicellular 
eukaryotes as well. These sometimes have tiny hair-like projections called cilia to 
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brush away debris and may also have a long thread-like tail called a flagellum for 
locomotion. 

 Eukaryotes may use either asexual or sexual reproduction depending on the 
organism's complexity. Sexual reproduction allows more diversity in offspring by 
mixing the genes of the parents to form a new combination and hopefully a more 
favorable adaptation for the environment. 

The Evolution of Cells 

Since prokaryotic cells are simpler than eukaryotic cells, it is thought they came 
into existence first. The currently accepted theory of cell evolution is called 
the Endosymbiotic Theory. It asserts that some of the organelles, namely the 
mitochondria and chloroplast, were originally smaller prokaryotic cells engulfed 
by larger prokaryotic cells. 

Difference between Prokaryotic and Eukaryotic Cells 

Prokaryotic Cell Eukaryotic Cell 

Lack of organized nucleus, the genetic 
material present in the form of nucleoid. 

Nucleus well organised. 

Nuclear membrane absent. Nuclear membrane present. 

DNA not complexed with histones. DNA complexed with histones to constitute 
chromatin. 

DNA in a circular form; not packed into 
chromosomes. 

Linear DNA packed into well defined 
chromosomes. 

Membrane- bound organelles absent.  Membrane- bound organelles like ER, Golgi, 
Mitochondria,  Lysosomes etc. present 

Ribosome 70 s type Ribosome 80 s type,70 s in mitochondria 

Cell wall made up of murein Cell wall absent in animal cells, in plants 
made up of cellulose, hemicelluloses and 
lignin. 

Flagella simple, made up of flagellin and 9+2 
organization is absent. 

Flagella specialized and show 9+2 
organization. 

Cytoplasmic streaming not observed. C ytoplasmic streaming is observed. 

Microtubules absent. Microtubules present forms cytoskeleton 

Different kind of pili present. Pili absent 
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