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“Cell biology or cytology is a

branch of biology that deals with

studies related to the structure

and function of a cell-based on the

concept that the cell is the

fundamental unit of life.”



What is a Cell Theory?
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All living things are made up of cells.

The cell is the structural and functional unit of 

all living things.

All cells come from pre-existing cells through division.

All cells carry genetic information, which is passed 

from cell to cell during cell division.



What are Cell Organelles?
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Nucleus 
• It is the largest organelle.

• It controls all of the cell’s activities,,, 

growth and metabolism, 

• The DNA’s genetic information.

• Each cell contains only one nucleus, 

whereas other types of organelles are 

present in multiple copies 



Endoplasmic Reticulum (ER)
Smooth Endoplasmic Reticulum

Rough Endoplasmic Reticulum

• It is a network of membranous 

canals filled with fluid.

• They are the transport system of 

the cell, involved in 

transporting materials throughout 

the cell.



Endoplasmic Reticulum (ER)
Smooth Endoplasmic Reticulum

Rough Endoplasmic Reticulum

The smooth ER

• No ribosomes

• Produces lipids, cholesterol, 

hormones



Endoplasmic Reticulum (ER)
Smooth Endoplasmic Reticulum

Rough Endoplasmic Reticulum

The rough ER 

• Contains ribosomes

• produce protein.

• Transport proteins to Golgi 

apparatus using vesicles



Golgi apparatus
• Receives the proteins and  

modifies it.

• Adds lipids and carbs.

• These processed proteins are then 

stored in the Golgi or packed in 

vesicles to be shipped elsewhere 

in the cell.



Mitochondria
• They have their own DNA, RNA 

molecules

• Cellular respiration 

• Transform molecules such as 

glucose into an energy molecule 

known as ATP (adenosine 

triphosphate)



Mitochondria
• Mitochondria are most plentiful 

in cells that require significant 

amounts of energy to function, 

such as liver and muscle cells.



lysosomes
• It is also called as the “suicidal 

bags”.

• Helps in the digestion and removes 

wastes and digests dead and 

damaged cells component.



Chloroplast
• The cells of plants and green 

algae.

• Contains an essential pigment 

called chlorophyll necessary to 

trap sunlight for the production of 

glucose.

• The site of photosynthesis.



Types of cells 
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a/ Prokaryotic cells

Two types of cells

b/ Eukaryotic cells

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/
https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/


• Unicellular organisms.

• Prokaryotic cells tend to be small, simple cells, 

measuring around 0.1-5 μm in diameter.

a/ Prokaryotic cells

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/


Capsule: Some bacteria

have a layer of

carbohydrates that

surrounds the cell wall

called the capsule. The

capsule helps the

bacterium attach to

surfaces.



• Cell wall: The cell wall

provides structure and

protection from the outside

environment. Most bacteria

have a rigid cell wall.

• Cell membrane: Every

prokaryote has a cell

membrane, also known as the

plasma membrane, that

separates the cell from the

outside environment.



• No nucleus.

• Their DNA is circular

and can be found in a 

region called the 

nucleoid, which floats 

in the cytoplasm



Types of Prokaryotic cells
Bacteria

• Bacteria are simple, and they come in various shapes.

Including spherical, filamentous, or spirally twisted forms.

Filamentous-shaped

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/


Types of Prokaryotic cells

• Some bacteria have 

additional 

structures like 

flagella to facilitate 

movement and pili

for attachment.

Bacteria

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/


Types of Prokaryotic cells

Archaea

•Archaeal cells also have diverse

shapes, including spheres, rods,

and spirals.

•They possess a cell wall, similar

to bacteria, but the composition of

their cell wall is different from

bacterial cell walls.

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/


Types of Prokaryotic cells

Archaea • Many archaea are

extremophiles, meaning

they thrive in harsh

environmental conditions

such as high pressures,

acidic lakes, high salt

concentration, and deep-

sea hydrothermal vents.

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/


Types of Prokaryotic cells

Cyanobacteria

• Cyanobacteria are aquatic 

and photosynthetic.

• They live in the water, and 

can manufacture their own 

food.

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/
https://ucmp.berkeley.edu/glossary/gloss3/pigments.html


b/ Eukaryotic cells

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/


b/ Eukaryotic cells

https://microbenotes.com/differences-between-prokaryotes-and-eukaryotes/


Types of eukaryotic cells



Animal cells contain a 

nucleus, cytoplasm, 

mitochondria, 

endoplasmic reticulum, 

Golgi apparatus, and 

lysosomes. 

They perform various 

functions, including 

energy production, 

metabolism, and 

structural support.

They are enclosed by a 

plasma membrane.

They do not have cell 

wall and chloroplast.



They produce energy 

through photosynthesis, 

Plant cells have organelles 

similar to animal cells. 

In addition, they have 

unique structures such as a 

cell “Wall made” of 

cellulose. 

“Chloroplast” for 

photosynthesis .

“Central vacuole” filled 

with fluids.

They provide structural 

support, and store 

nutrients and water in 

the vacuole.



Fungi play important 

roles in decomposing 

organic matter and 

forming symbiotic 

relationships with 

other organisms.

Fungal cells, similar 

to plant cells, have a 

nucleus, cytoplasm, 

and various 

organelles. They 

also have a cell wall.

Fungal cells include 

yeasts, molds, and 

mushrooms.



Types of human cells 
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BLOOD 
CELLS 

Cellular
components

red
blood
cells

-Facilitate the 
transport of 
oxygen from the 
lungs to tissues. -
Carry carbon 
dioxide back

white 
blood
cells

For immune 
responses, 
they  defend 
against 
pathogens

platelets

Blood 
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Liquid components 
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s

proteins waste 
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s



1-BLOOD 
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2- Cancer cells
• Cancer cells are abnormal cells characterized by 

uncontrolled growth and division.

• Cancer cells can develop from genetic mutations 

caused by exposure to various factors, including 

chemicals, radiation, ultraviolet light.



3- Fat cells
• are an important cellular component of adipose 

tissue.

• Fat cells store energy in the form of triglycerides. 

When the body needs extra energy, such as during 

fasting or increased physical activity, fat cells 

release stored triglycerides.



4. Skin cells,

5. Bone cells

6. Female egg cell « the female reproductive cells»

7. Sperm cells « the male reproductive cells».

8. Muscle cells

9. Nerve cells.



Refrences

1.10.3: Human Cells and Tissues – Biology LibreTexts

2.4.3: Studying Cells – Cell Theory – Biology LibreTexts

3.Bailey, Regina. “Cell Theory: A Core Principle of Biology.” ThoughtCo, Apr. 5, 2023, 

thoughtco.com/cell-theory-373300. https://www.thoughtco.com/cell-theory-373300

4.Bailey, Regina. “Types of Cells in the Human Body.” ThoughtCo, Apr. 5, 2023, 

thoughtco.com/types-of-cells-in-the-body-373388.

5.Clark, D. P., Pazdernik, N. J., & McGehee, M. R. (2019). Cells and Organisms. Molecular

Biology, 2–37. doi:10.1016/b978-0-12-813288-3.00001-x



1.Cooper GM. The Cell: A Molecular Approach. 2nd edition. Sunderland (MA): 

Sinauer Associates; 2000. Available

from: https://www.ncbi.nlm.nih.gov/books/NBK9839/

2.Histology, Cell – StatPearls – NCBI Bookshelf (nih.gov)

3.History of Cell Biology: Timeline of Important Discoveries (bitesizebio.com)

4.Introduction to Cells.pdf (boyertownasd.org)

5.prokaryote / procariote | Learn Science at Scitable (nature.com)

6.Ribatti, D. (2018). An historical note on the cell theory. Experimental Cell

Research, 364(1), 1–4. doi:10.1016/j.yexcr.2018.01.038

7.What Is a Cell? | Learn Science at Scitable (nature.com)

https://www.ncbi.nlm.nih.gov/books/NBK9839/

	Diapositive 1 CELL BIOLOGY 
	Diapositive 2 CONTENTS
	Diapositive 3
	Diapositive 4      What is a Cell Theory?
	Diapositive 5
	Diapositive 6       What are  Cell Organelles? 
	Diapositive 7  Nucleus 
	Diapositive 8 Endoplasmic Reticulum (ER) Smooth Endoplasmic Reticulum  
	Diapositive 9 Endoplasmic Reticulum (ER) Smooth Endoplasmic Reticulum  
	Diapositive 10 Endoplasmic Reticulum (ER) Smooth Endoplasmic Reticulum  
	Diapositive 11 Golgi apparatus
	Diapositive 12 Mitochondria  
	Diapositive 13 Mitochondria  
	Diapositive 14 lysosomes  
	Diapositive 15 Chloroplast 
	Diapositive 16      Types of cells 
	Diapositive 17 a/ Prokaryotic cells
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22 Types of Prokaryotic cells
	Diapositive 23 Types of Prokaryotic cells
	Diapositive 24 Types of Prokaryotic cells
	Diapositive 25 Types of Prokaryotic cells
	Diapositive 26 Types of Prokaryotic cells
	Diapositive 27
	Diapositive 28
	Diapositive 29
	Diapositive 30 Animal cells
	Diapositive 31 Plant cells
	Diapositive 32 Fungal cells
	Diapositive 33       Types of human cells 
	Diapositive 34
	Diapositive 35
	Diapositive 36
	Diapositive 37
	Diapositive 38
	Diapositive 39 Refrences 
	Diapositive 40

