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LEARNING OBJECTIVES 

By the end of this lecture students shall be able 
to:
• Define cell.
• Know Origin of the word “cell”
• Know the cell theory 
• Identify different types of cells
• Know the basic structure of cell



What is a cell? 



• Cell : a cell is a basic unit of structure and 
function of life. 

• In other words, cells make up living things and 
carry out activities that keep a living thing 
alive. 



• A cell is a living thing. 
• Cells are able to make more cells like 

themselves.
• Interesting fact! New cells can only come from 

existing cells (cells that are already made). 



  I am sure you are all asking yourselves, 
“Who was the first person to look at cells.



•  In the 1660s there was a man named Robert 
Hooke. 

• Robert lived in Britain and was a scientist. He was 
the first person to observe cells. Robert took a 
piece bark from an old oak tree and looked at it 
through a microscope. 

• The bark looked like it was made up of many 
small rooms (kind of like a house with many 
bedrooms). He named the rooms, or structures, 
he saw under the microscope cells.

• THIS IS HOW THE WORD CELLS CAME TO 
BE!!   …….EXCITING STUFF ISN’T IT  !!































Cell composition

 Protoplasm – The term "protoplasm," 
from proto, first, and plasma, formed 
substance, was coined by the botanist 
Hugo von Mohl, in 1846, for the "tough, 
slimy, granular, semi-fluid“ – 

It was used 1839 by Czech physiologist 
Johannes Evangelista Purkinje (1787-
1869) to denote the gelatinous fluid 
found in living cell. – Compose of 
inorganic and organic compounds like 
carbohydrates, proteins, lipids and 
nucleic acids



Cell Membrane/ Plasma membrane / 
plasmolemma:

Bi-lipid layer

• Semi permeable

• Serves as      boundary between the 
outside environment and the inside 
environment

• Outer membrane of cell that controls 
movement in and out of the cell



Fluid mosaic model – (S.J. Singer and Garth 
Nicolson in 1972 )
 fluid because of  its hydrophobic components 
• such as lipids and membrane proteins that move 
laterally or sideways throughout the membrane. 
That means the membrane is not solid, but more 
like a fluid.-mosaic that is made up of many 
different parts the plasma membrane is composed 
of different kinds of macromolecules









Animal Cell Anatomy
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http://traddude.blogspot.com/2008/06/cells-compendium-1.html



Plasma membrane
 Fluid mosaic model
o Phospholipid bilayer acts 

more like a fluid than a liquid
 Contains integral and 

peripheral proteins
 Semi permeable membrane
 Like a city border they 

surround the cell and are 
able to regulate entrance 
and exit
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Campbell et al, Biology; 2009.



Phospholipid bilayer

 polar heads face outward towards the watery environments both inside and 
outside the cell

 non polar tails face inward away from the watery environment 1
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http://alevelnotes.com/content_images/i38_phospholipid.gif
http://online.morainevalley.edu/WebSupported/BIO111- 
Gibbons/membra29.jpg
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control  fluidity  of membrane
Campbell et al, Biology; 2009.

recognition of  cell



Function of membrane protein
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Campbell et al, Biology; 2009.



Function of membrane protein

Chandar et al, Lippincott’s Illustrated Reviews: Cell and Molecular Biology; 2010.
Enzyme
Mediate the passage of ions and most biological molecule
Selective traffic of molecule
Control the interactions between cells of multicellular 
organisms
Serve as sensor (e.g. receptors, signal transductions)
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Transport through membrane
 Passive transport: need no energy, downhill
o  simple diffusion
o  facilitated diffusion: channel protein, carrier protein
 Active transport: need energy, uphill
o  primary active : direct hydrolysis of ATP
o  secondary active : symporters, antiporters
 Vesicle transport
o  endocytosis: receptor mediated, phagocytosis, pinocytosis
o  exocytosis
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External environment
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Gas Hydrophobic 
molecules

Small polar 
molecules

H2O

Ethanol

Large polar 
molecules

Charged 
molecules

CO2

O2 Benzene Glucose Amino acid
Ions

H+ Cl-

Na+

Ca2+

Cytoplasm



Vesicle Transport
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Phagocytosis of microbes

Abbas et al, Cellular and Molecular Immunology; 2012.
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Russell et al, Biology the dynamic science; 2008.




