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Lecture Objectives 

By the end of this lecture, participants should be able to:

• Define prokaryotic and eukaryotic cells

• Differentiate between them based on structure and function

• Identify cell components

• Classify organisms as prokaryotic or eukaryotic



Introduction

• All organisms except Viruses are made of cells

• Cell is the most basic unit of life

• New cells are always made from existing cells.

• Made of a cell or plasma membrane and cytoplasm

3





•Most of the organisms you are familiar 
with are multicellular-made up of many 
cells.

•However, some organisms can be 
unicellular-made up of only one cell. Its 
entire body is just one super tiny cell!

• Only Two fundamental types of cells
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Fundamental Cell Types are:

1. Prokaryotic Cells which domains Bacteria e.g E- Coli.

2. Eukaryotic Cells- Animals, plants, protozoa, fungi
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Prokaryotic Cell

• Pro ---before; karyon ---nut/lernel (nucleus)

• They are refer to as “primitive cells”  

They lack membrane-bound organelles (no nucleus,        
no mitochondria, no vacuoles, etc.)

• Example: bacteria (i.e. E. Coli) – found in soil, water, 
on your skin, in your intestine
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Components of Prokaryotes and Their Functions

• Cell Wall: Provides structural support, maintains cell 
shape, and protects the cell from external pressures.

• Cell Membrane (Plasma Membrane): Regulates the 
movement of substances in and out of the cel.

• Cytoplasm: The “inside” of the cell, it contains

cytosol (fluid of the cell)  

• Nucleoid : A part of the cytoplasm where genetic 
information is found. 
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• Components of Prokaryotes and Their Functions Contd.
• Plasmids: are extra-nucleoid DNA. 

• Ribosome: They are smaller and has 70S ribosome.

• Flagella (if present): Long thread-like attachment use for movement.

• Pili (if present): Thread-like projection and more numerous than the 
flagella. 

• Capsule (if present): Protects the cell from desiccation, phagocytosis, and 
other environmental stresses.

• The prokaryotic cytoskeleton: Plays a crucial role in cell division, shape 
determination, and other essential cellular processes.



• Prokaryotic cells divide asexually by binary fission
(similar to mitosis).

• They duplicate their chromosome (their circular DNA) 
and then split in half (each new daughter cell gets half 
the cytoplasm and 1 chromosome, are similar to 
original parent cell) .

• Conjugation (with pili) allows genetic variation i.e. a 
new combination of DNA.
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The prokaryotic cytoskeleton: It is a network of protein 
filaments found in prokaryotic cells (bacteria and archaea).

Plays a crucial role in cell division, shape determination, and 
other essential cellular processes.
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Eukaryotic Cells: Found in multicellular organism

• Eu …..True

• The cells have membrane-bound  nucleus and 
membrane-bound organelles   

• Example: Animal cells, plant cells, fungi protozoa
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Prokaryotic Cells                                                     Eukaryotic cells

• small cells (< 5 µm)                                             larger cells (> 10 µm)

• always unicellular                                                 often multicellular

• no nucleus or any always have nucleus and other membrane-bound 
organelles membrane-bound organelles

• DNA is circular DNA is linear(in multiple strands) and 
associated with

proteins to form chromatin 

• ribosomes are small (70S) ribosomes are large (80S)

• cell division is by binary fission                       cell division is by mitosis or                    
meiosis

• reproduction is always asexual         reproduction is asexual or sexual
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Implications for Genetics

• 1. Genetic variation: Understanding the differences between 
prokaryotes and eukaryotes helps us appreciate the mechanisms of 
genetic variation.

• 2. Gene regulation: Knowing how prokaryotes and eukaryotes 
regulate gene expression is crucial. for understanding how genes are 
turned on or off in response to environmental cues.

• 3. Disease mechanisms: Many diseases, such as bacterial infections, 
involve prokaryotes, while others, such as genetic disorders, involve 
eukaryotic cells.

• 4. Genetic engineering: Understanding the differences between 
prokaryotes and eukaryotes is essential for developing genetic 
engineering techniques.
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