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The topics of this lecture

 Definition of the Biology

 Fundamental truth

 Classification of living organisms

 Cell biology

 Cell theory

 Type of cells

 Cells shape and size

 Cell organization 



Definition: Is the science that deals with the study of life and living organisms.

The term Biology comes from two Greek words: bio that means life and logy that means study

All biological study based on five fundamental truths; they are

1. Cell is the basic units of life.

2. Genes are the basic units of heredity (passing the genetic traits from parents to offspring or 

copies)

3. Evolution is the process that led to the great diversity, creation and extinction of species on 

earth.

4. Living organisms have ability to maintain a stable and vital environment within their cells/bodies 

no matter the state of the outside world, that process is defined as homeostasis.

5. Living organisms have ability to survive by acquiring and transforming energy    

Biology



There is a set of essential functions for something to be consider as  living organism; these include 

movement, respiration, sensitivity, growth, reproduction, the release of wastes and the consumption 

of nutrition. 

Traditionally, living organisms were divided into five kingdoms, they are: Monera, Protista, Fungi, 

Plantae and Animalia. 

Most of scientists now, consider that this five-kingdom division is outdate. 

The modern classification system depends on whether the cells have nucleus or not, as well as  the 

differences in the chemical composition; the modern classification begin with three domain system; 

Archaea, Bacteria and Eukaryota (including protists, fungi, plants, and animals).

Biology as an area of science has different kind of branches or subdisciplines that concerned with all 

aspects of life. 

The most important biology branches that we will be studying this year are:

1. Cell biology

2. Microbiology

3. Immunology 

4. Histology

5. Genetics  



Cell biology (Cytology) 

Definition: It is a branch of biology that  focuses on studying the structure and function of cells, how 

cells are formed and divided, and how they differentiate and specialize.

Cells; defined as the basic structural, functional, and biological unit of all living organisms. Known as 

building blocks of life

Cell's term comes from Latin word (cella) mean small room 

Cell theory: 
1. The cell is the basic unit of structure and function in all living organisms.

2. All known living organisms are made up of one or more cells.

3. All living cells arise from pre-existing cells by division.

4. Cells contain DNA which is found specifically in the chromosome and has the heredity information

and RNA found in the cell nucleus and cytoplasm.

5. Energy flow (metabolism and biochemistry) occurs within cells.

6. All cells are essentially the same in chemical composition (nucleic acids, proteins, carbohydrates, 

and lipids) in organisms of similar species.

7. The activity of an organism depends on the total activity of independent cells.



Cells can be divided into two major types; Prokaryotic cell and Eukaryotic cells. (more simply known as 

prokaryote and eukaryote)

The term Prokaryote comes from two Greek words; pro meaning before and karyon meaning nut/kernel

And the term Eukaryote comes from two Greek words; eu meaning well/good and karyon meaning 

nut/kernel.

Type of cells 



Prokaryotes Eukryotes

Typical organisms Bacteria, Archaea Protists, fungi, plants, animals

Typical size ~ 1-5µm ~ 10-100 µm

Type of nucleus Nucleoid material, no membrane True nucleus with double membrane

DNA Circular (usually) Linear molecules (chromosomes) with histone 

proteins

RNA/protein synthesis Coupled in the cytoplasm RNA synthesis in the nucleus,

protein synthesis in the cytoplasm

Ribosomes Yes Yes

Cytoplasmic structure
very few structures highly structured by endomembranes and 

a cytoskeleton (organelles) 

Cell movement Flagella, pili or none Flagella, cilia, ameboid or none  

Mitochondria None One to several thousand 

Chloroplasts None In algae and plants

Organization
Usually, single cells Single cells, higher multicellular organisms, or 

colonies  

Cell division 

Binary fission Mitosis (fission or budding)

Meiosis 

Chromosomes single chromosome More than one chromosome

Membranes
cell membrane (cell wall and 

capsule) 
Cell membrane and membrane-bound organelles

Differences between Prokaryotes and Eukaryotes 





Cells shape and size 
All types of living cells have common abilities, such as obtaining and using food energy,  responding to 

the external environment, and reproducing.

But 
The size of the cells varies greatly (0.1mm to 18 cm). Cells are generally very small and are seen only with 

microscope.

• Smallest cell – Cells of Mycoplasma (0.1mm)

• Largest cell – Egg of an Ostrich (central yellow sphere) (18cm)

The small size of the cell provides –

(a) large surface area – It ensures greater diffusion of nutrients and gases in and out of the cell.

(b) easy repair of any damage to the cell.



Also, cells come in many different shapes. A cell's function is determined, in part, by its shape.

confirming the structure-function relationship

For example, the neuron has long, thin extensions (axons and dendrites) that reach out to other 

nerve cells. White blood cells (leucocytes)  have Amoeba changing shapes



Cells organization
It can be said that organization leads to efficiency.

So, prokaryotes and eukaryotes show order in the way their cells are arranged.

For example: 

1. Eukaryotic cells make up of different types of components, called organelles. These components 
are arranged inside the cell and they perform a specific function that is vital for the cell. 

They arranged either as:  

a. Multicellular organism that can not survive as independent cells, if they separated. 

For example, in human body; cells are organized into tissues, which are organized into organs, 
which are organized into organ systems, which form human body.

So, it can be said that the human body is a very organized and efficient system

Or 

b. Amoeba single cells (protist) they are free-floating and independent-living. Their single-celled 
"bodies" can carry out all the processes of life, such as metabolism and respiration, without help 
from other cells.



Multicellular organisms Single cell

Eukaryotic cells 



2. Prokaryotic cells:

Such as bacteria, can live as a single cell independently, able to carry out all the processes of life, such 

as metabolism and respiration. But they can also live as a group together and form a biofilm; A biofilm is 

a large grouping of many bacteria that sticks to a surface and makes a protective coating over itself.

Biofilms can show similarities to multicellular organisms. However, biofilms are not considered 

multicellular organisms and are instead called colonial organisms, because the individual organisms 

from a colony or biofilm can, if separated, survive on their own (bacteria), while cells from a 

multicellular organism (e.g., liver cells) cannot.



Conclusion:

The cells are the basic units of life. All cells are made from the same major classes of organic 
molecules: nucleic acids, proteins, carbohydrates, and lipids. 

The cells can be placed in two major categories because of ancient evolutionary events: 
prokaryotes, with their cytoplasmic genomes, and eukaryotes, with their nuclear-encased genomes 
and other membrane-bound organelles. 

Though they are small, cells have evolved into a vast variety of shapes and sizes. 

Some single-celled organisms can carry out all the processes of life without help from other cells.
Multicellular organisms carry out their life processes through division. They have specialized cells that 
do specific jobs.

Multicellular organisms, depending on their complexity, may be organized from cells to tissues, 
organs, organ systems and eventually entire organisms.



Thanks for attention


