
 
THE BASIC UNITS OF LIFE 

BY: M.SAIDI 

CELLS:  

       www.thundermoviz.com 
          facebook: & youtube  
            THUNDERMOVIES chanel 

For Study videos 
https://youtu.be/yObTZzrr2xI?list=UUxiZFebGmeJYi4hYQWESE_g 

Gr:10 

https://youtu.be/yObTZzrr2xI?list=UUxiZFebGmeJYi4hYQWESE_g


 In this chapter we will look at the cellular level of 
organisation of living things. 

 atom→molecule→cell→tissue→organ→system→organism
→ecosystem 

MOLECULAR MAKE UP OF CELLS 

  Cells are the basic structural and functional units of 
all living organisms. 

 The word 'cell' was first used by the 17th century 
scientist Robert Hooke 

 Cells are very small structures to see with the human 
eye and it is through the development of microscopic 
techniques that we have been better able to visualise 
and understand them. 
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MICROSCOPY  
 Early attempts to magnify images of objects through 

grinding of glass lenses eventually gave rise to the 
earliest microscope. 

 

 

 

 

BY: M.SAIDI 

Hand lens  (simple microscope) 

 
In 1600, Anton van Leeuwenhoek, a Dutch 
microbiologist used a simple microscope with 
only one lens to observe blood cells. 



By combining two or more lenses,  

The dissecting microscope (optical 
microscope) used to view images in 
three dimensions at low resolution was 
inverted 

However, although the light 
microscope allowed for 1000X 
magnification, 
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Light microscope  
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With the development of 
electron microscopes the 
microscopic detail of 
organelles such as 
mitochondria and 
chloroplasts became 
easier to observe. 

The Transmission 
Electron Microscope 
(TEM) was developed 
first, followed by the 
Scanning Electron 
Microscope (SEM). 

The image is then 
amplified and viewed on 
a screen.  
 



CELL STRUCTURE AND FUNCTION  

 The cell theory developed in 1839  

 by Schleiden and Schwann describes the 
properties of cells 

 The theory states that: 

 all living things are made of cells and their 
products. 

 new cells are created by old cells dividing into 
two. 

 cells are the basic building blocks of life. 
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Cell theory  



The modern understanding of cell theory 
extends the concepts of the original cell 
theory to include the following: 

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

 Energy flow occurs in cells through the breakdown of 
carbohydrates by respiration. 

 Cells contain the information necessary for the creation 
of new cells.'hereditary information' and is contained 
within DNA. 

 The contents of cells from similar species are basically 
the same. 
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 Calculating total magnification and 
size  

 The total magnification of a microscope is:  

 the power of the eyepiece (ocular) × the power of the 
objective used 

 

 The formula for calculating the actual size of a 
magnified specimen is:  

 

 size of specimen (object) =      size of image    

                                                  total magnification 
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Count the number of mm divisions 
that fit across the diameter of the field 
of view.  

Multiply the number by 1 000 to obtain 
the size of the field of view in µm.  
Example: A field of view of about  3     
divisions ≈ 3,5 mm ≈  3 500 µm. 
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Example: size of image  

1 
2 



Calculating magnification and size 
using a scale bar 

 actual size =   size on diagram × number on scale bar                            

                                      measured length of scale bar  
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PLANT AND ANIMAL CELLS 
 All cells have:  

  a cell membrane – a thin boundary that 
encloses the cytoplasm; the cytoplasm and the 
cell membrane together are called protoplasm  

  a nucleus – the control centre of the cell  

  cytoplasm – a thick, jelly-like liquid that 
holds particles and structures  

  organelles – structures found as single units 
within the cell, and making up the cell, that 
have particular functions for metabolism. 
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PLANT AND ANIMAL CELLS UNDER 
LOW POWER  
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Animal cell under high power 

BY: M.SAIDI Coloured structure  
Un-Coloured structure  
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A PLANT CELL UNDER HIGH POWER 



Differences between plant cell and animal cell 
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ANIMAL CELLS PLANT CELLS 

Do not contain plastids. 
Almost all plants cells contain plastids such 

chloroplasts, chromoplasts and leucoplasts. 

No cell wall. 
Have a rigid cellulose cell wall in addition to 

the cell membrane. 

Contain centrioles. Do not contain centrioles. 

Large, with a regular shape. Usually small, irregular shape 

Animals do not have 

plasmodesmata or pits. 
Contain plasmodesmata and pits. 

Few vacuoles (if any). 
Large central vacuole filled with cell sap in 

mature cells. 

Nucleus is generally found at the 

centre of the cytoplasm. 
Nucleus is found near the edge of the cell. 

No intercellular spaces found 

between the cells. 

Large intercellular air spaces found between 

some cells. 



Cell structure and function : 
roles of organelles 

Cell wall – support structure in plant cells 
only. 

 is a rigid non-living layer that is found outside 
the cell membrane and surrounds the cell.  

Plants, bacteria and fungi all have cell walls.  

 is comprised of cellulose. 

  It support the plant. 
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Cell membrane 
 also called the plasma membrane, physically 

separates the intracellular space (inside the cell) 
from the extracellular environment (outside the 
cell). All plant and animal cells have cell membranes 

 It surrounds and protects the cytoplasm 

 is composed of a double layer (bilayer) of special 
lipids (fats) called phospholipids. 

 Phospholipids consist of a hydrophilic (water-
loving) head and a hydrophobic (water-fearing) tail.  
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 This is called the fluid mosaic model, 

 This model describes the structure of the cell 
membrane as a fluid structure with various protein 
and carbohydrate components diffusing freely across 
the membrane.  

 Deiscribed by S.J. Singer and G.L. Nicolson in 1972.  
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COMPONENT  STRUCTURE FUNCTION 

Phospholipid 

bilayer 

Consists of two layers of phospholipids. Each 

phospholipid has a polar, hydrophilic 

(water-soluble) head as well as a non-polar, 

hydrophobic (water-insoluble) tail. 

It is a semi-permeable structure that 

does not allow materials to pass through 

the membrane freely, thus protecting 

the intra and extracellular 

environments of the cell. 

Membrane proteins 

These are proteins found spanning the 

membrane from the inside of the cell (in the 

cytoplasm) to the outside of the cell.  

Act as carrier proteins which control 

the movement of specific ions and 

molecules across the cell membrane. 

Glycoproteins 

Consist of short carbohydrate chains 

attached to polypeptide chains and are 

found on the extracellular regions of the 

membrane. 

These proteins are useful for cell-to-cell 

recognition. 

Glycolipids 

Carbohydrate chains attached to 

phospholipids on the outside surface of the 

membrane. 

Act as recognition sites for specific 

chemicals and are important in cell-to-

cell attachment to form tissues. 
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movement across membranes:  
 It is necessary as it allows cells to acquire 

oxygen and nutrients, excrete waste 
products and control the concentration of 
required substances in the cell (e.g oxygen, 
water, hormones, ions, etc).  

The key processes include diffusion, 
osmosis, facilitated diffusion and active 
transport. 
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Diffusion 
 is the movement of substances from a region of 

high concentration to low concentration. 

  It occurs down a concentration gradient. Until  
particles within a liquid eventually become 
randomly distributed. 

  Therefore it is a passive process 
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Examples of substances 
include: 
Lipid-soluble molecules, 
oxygen, 
Water 
Carbon-dioxide. 



Osmosis 
 is the movement of water from a region of higher 

water potential (dilute solution)  to a region of 
lower water potential (concentrated solution) 
across a semi-permeable membrane that separates 
the two regions. 

 occurs down a concentration gradient 
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Cell membranes allow 
molecules of water to 
pass through, but they do 
not allow molecules of 
most dissolved 
substances, e.g. salt and 
sugar, to pass through.  



 TYPES OF SOLUTIONS 
Hypertonic  

(concentrated) 
Isotonic 

Hypotonic  

(dilute) 

The medium is 

concentrated with a lower 

water potential than inside 

the cell, therefore the cell 

will lose water by osmosis. 

The water concentration 

inside and outside the cell is 

equal and there will be no 

nett water movement across 

the cell membrane. (Water 

will continue to move 

across the membrane, but 

water will enter and leave 

the cell at the same rate.) 

The medium has a higher 

water potential (more 

dilute) than the cell and 

water will move into the 

cell via osmosis, and could 

eventuality cause the cell to 

burst. 
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Facilitated diffusion 
 is a special form of diffusion which allows rapid 

exchange of specific substances.  

 Particles are taken up by carrier proteins which change 
their shape as a result.  
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ACTIVE TRANSPORT 
 is the movement of substances against a concentration 

gradient, from a region of low concentration to high 
concentration using an input of energy.  

 It requires energy called adenosine triphosphate (ATP).  
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THE NUCLEUS 
 It contains all the cell's genetic information in the 

form of DNA.  

 It contains the following  

 Nuclear envelope/membrane: two lipid membranes  
that separates the nucleus and its contents from the 
cytoplasm. 

 Nuclear pores: tiny holes help to regulate the 
exchange of materials (such as RNA and proteins) 
between the nucleus and the cytoplasm. 

 Chromatin: thin long strands of DNA and protein. 

 Nucleolus: the nucleolus makes RNA another type of 
nucleic acid. 
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MICROGRAPH  PICTURE OF 
 A NUCLEUS 

STRUCTURE OF A NUCLEUS 

Function: 
1. It’s the  control centre, heredity. 
2.Nucleus controls how and which proteins and enzymes are made.  



Cytoplasm 
 -storage, circulation of materials4 

 Dissolves sugars and salts, holds lipids and proteins, 
supports chemical reactions, transports
 substances 

  makes up the fluid body of cells. 
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MITOCHONDRIA 
 They are responsible for cellular respiration and the 

manufacture of energy (ATP).   It has  

 1. Double membrane: (outer) controls the movement 

of substance; (inner) increase the surface area 

for maximum chemical reactions to occur 

 2. Crista: Site of enzyme reactions to

 make energy (ATP 

 3. Matrix: compounds for cell respiration 
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Ribosomes 
 are composed of RNA and protein.  

 They occur in the cytoplasm and are the sites where 
protein synthesis occurs.  

 may be attached to the endoplasmic reticulum thus 
forming the rough endoplasmic reticulum.  
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JOINS TO FOR RNA 



ENDOPLASMIC RETICULUM 
  (rough and smooth) transport systems 

 is closely linked to the nucleus:  

  smooth endoplasmic reticulum (SER) – a network of 
membranous tubes  

  rough endoplasmic reticulum (RER) – a network of 
tubes with ribosomes attached.  

  Functions  ES  

 Connects the cell membrane and nucleus membrane.  

 SER and RER connect to the cell membrane to 
transport substances.  

  RER and ribosomes make proteins for transport. 

BY: M.SAIDI 



BY: M.SAIDI 

RER 

SER 



Golgi body and dictyosome 

 These organelles are called Golgi bodies in animal 
cells, and dictyosomes in plant cells  

 – they are linked to the endoplasmic reticulum. 

 They sort and store cellular secretions, such as 
enzymes 
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Plastids 
 – production and storage of food, pigments 

 There are three different types: found only in plants.  

 Leucoplasts: White plastids found in roots. 

 Chloroplasts: Green-coloured plastids found in 
plants and algae. 

 Chromoplasts: Contain red, orange or yellow 
pigments and are common in ripening fruit, flowers or 
autumn leaves. 
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CHLOROPLAST 
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Structure and function of a 
chloroplast 



Vacuole, lysosomes, vesicles 
Functions of the vacuole 

Lysosomes: for digestion  

Lysosomes: excretion of cellular waste and  

Vacuole storage of water and organic and 
inorganic substances. 

The vacuole takes in and releases water by 
osmosis  

  vacuole are for maintaining the shape of 
plant cells.  
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Centrioles 
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All living animal cells have a centrosome 
made of two centrioles. The centrioles act 
as ‘anchors’ to separate chromosomes 
during cell division. 



NEXT CLASS  

CELLS DIVISION: 
MITOSIS 
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