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The cell theory  

The cell theory states that:  

All living things are composed of one or more cells. The cell is the basic unit of life and new 

cells arise form existing cells.  

1. The cell is the fundamental unit of structure and function in living things.  

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

3. Cells arise from other cells through cellular division  

 

Watch the Cell Theory on YouTube here.  

 

Functions of membrane systems and organelles in cells  

Membrane systems  

The membrane systems of a cell performs many important functions. It controls the 

entrance and exit of substances into and out of the cell.  

 

Biological membranes have three primary functions  

1. They keep toxic substances out of the cell 

2. They contain receptors and channels that allow specific molecules such as ions, 

nutrients, wastes and metabolic products that mediate cellular and extracellular 

activities to pass between organelles and between the cell and the outside 

environment  

3. It separates vital but incompatible metabolic processes conducted within organelles.  

 

  

https://youtu.be/-mPReow5Sjg


An organelle (you can think of it as a cell’s internal organ) is a membrane bound structure 

found within a cell. These mini organs are bound in double layer of phospholipids to insulate 

their little compartment within the larger cells.  

 

  



Structure of a typical bacterial cell  

 

 

(Source: http://textbookofbacteriology.net/structure.html)  

  

http://textbookofbacteriology.net/structure.html


Structures of biomolecules and their functions  

There are 4 major types of biomolecules  

 

1. Carbohydrates  

Carbohydrates are molecules which consist only of carbon, hydrogen and oxygen and they 

are long chains of sugar units called saccharides. 

There are three types of saccharides -monosaccharides, disaccharides, and polysaccharides. 

Monosaccharides are single units that can join to form disaccharides and polysaccharides by 

glycosidic bonds which are formed in condensation reactions. 

 

(Source: https://socratic.org/questions/5848ae62b72cff7fcfd41ae3)  

 

 

  

https://socratic.org/questions/5848ae62b72cff7fcfd41ae3


2. Proteins  

 

(Source: https://chemistryfunda.com/protein-and-structure-of-protein-amino-acids-

chemistry-funda/)  

 

Amino acids are the monomers from which proteins are made. 

Amino acids contain an amino group – NH2, carboxylic acid group and a variable R group 

which is a carbon-containing chain. 

There are 20 different amino acids with different R groups 

Amino acids are joined by peptide bonds formed in condensation reactions. 

A dipeptide contains two amino acids and polypeptides contain three or more amino acids. 

The structure of proteins is determined by the order and number of amino acids, bonding 

present and the shape of the protein: 

Primary structure of a protein is the order and number of amino acids in a protein. 

The secondary structure is the shape that the chain of amino acids chains – either alpha 

helix or beta pleated sheet. 

The shape is determined by the type of bonding present such as hydrogen bonding, ionic 

bonds and disulphide bridges. 

Tertiary structure of proteins is the 3D shape of the protein, it can be globular or fibrous. 

Globular proteins such as enzymes are compact whereas fibrous proteins such as keratin are 

long and thus can be used to form fibres. 

For instance, collagen is a fibrous protein of great strength due to presence of both 

hydrogen and covalent bonds in the structure. 

https://chemistryfunda.com/protein-and-structure-of-protein-amino-acids-chemistry-funda/
https://chemistryfunda.com/protein-and-structure-of-protein-amino-acids-chemistry-funda/


Collagen molecules wrap around each other and form fibrils which form strong collagen 

fibres. 

Collagen forms the structure of bones, cartilage and connective tissue and is a main 

component of tendons which connect muscles to bones. 

Haemoglobin is a water-soluble globular protein which consists of two beta polypeptide 

chains and a haem group. It carries oxygen in the blood as oxygen can bind to the haem 

(Fe2+) group and oxygen is then released when required. 

 

Peptide bonds can by hydrolysed (broken) with the addition of water in a hydrolysis 

reaction. 

Water is a very important molecule which is a major component of cells, for instance: 

Water is a polar molecule due to uneven distribution of charge within the molecule – the 

hydrogen atoms are more positive than the oxygen atom causing one end of the molecule 

to be more positive than the other. 

It is a metabolite in metabolic reactions such as condensation and hydrolysis which are used 

in forming and breaking of chemical bonds. It is a solvent in which many metabolic reactions 

occur . 

It has a high specific heat capacity meaning that a lot of energy is required to warm water 

up therefore minimising temperature fluctuations in living things therefore it acts as a 

buffer. 

It has a relatively large latent heat of vaporisation, meaning evaporation of water provides a 

cooling effect with little water loss. 

There is strong cohesion between molecules enables effective transport of water in tube 

like transport cells as the strong cohesion supports columns of water (capillary action), 

because of strong cohesion the surface tension at the water-air boundary is high. 

 

 

  



3. Nucleic acids  

 

(Source: https://en.wikipedia.org/wiki/Nucleic_acid#/media/File:Difference_DNA_RNA-

EN.svg) 

 

Nucleic acids are macromolecules present in cells and viruses, and they are involved in the 

storage and transfer of genetic information. It is a mixture of basic proteins and 

phosphorus-containing organic acid. 

Structurally, nucleic acids are polymers of nucleotides (or polynucleotides) which are 

phosphate esters of nucleosides. The nucleotides are comprised of three components. 

 

 

  

https://en.wikipedia.org/wiki/Nucleic_acid#/media/File:Difference_DNA_RNA-EN.svg
https://en.wikipedia.org/wiki/Nucleic_acid#/media/File:Difference_DNA_RNA-EN.svg


4. Lipids  

Lipids are biological molecules which are only soluble in organic solvents such as alcohols. 

 

(Source: https://commons.wikimedia.org/wiki/File:221_Fatty_Acids_Shapes-01.jpg) 

 

There are two types of lipids: 

- Saturated  

Saturated lipids such as those found in animal fats – saturated lipids don’t contain any 

carbon carbon double bonds. 

Too much saturated fat can increase the cholesterol levels in blood thus increasing the risk 

of coronary heart disease. 

 

- Unsaturated  

Unsaturated lipids which can be found in plants – unsaturated lipids contain carbon-carbon 

double bonds and melt at lower temperatures than saturated fats. 

Unsaturated fats are healthy as they provide essential fatty acids. 

The greater the number of unsaturated bonds, the weaker the intermolecular bonds 

resulting in lower melting point, and because of those saturated fats which don’t contain 

any double bonds are solid at liquid temperature and unsaturated lipids are liquid at room 

temperature. 

 

https://commons.wikimedia.org/wiki/File:221_Fatty_Acids_Shapes-01.jpg


Triglycerides are lipids made of one molecule of glycerol and three fatty acids joined by 

ester bonds formed in condensation reactions. 

There are many different types of fatty acids, they vary in chain length, presence, and 

number of double bonds. 

Also, some triglycerides contain a mix of different fatty acids. 

Triglycerides are used as energy reserves in plant and animal cells. 

 

In phospholipids, one of the fatty acids of a triglyceride is substituted by a phosphate 

containing group. 

Phosphate heads are hydrophilic, and the tails are hydrophobic and as a result 

phospholipids form micelles when they are in contact with water as heads are on the 

outside as they are attracted to water and tails are on the inside as they move away from 

water. 

  



The structural components of viruses  

 

(Source: 

https://bio.libretexts.org/Bookshelves/Microbiology/Book%3A_Microbiology_(Bruslind)/08

%3A_Introduction_to_Viruses)  

  

https://bio.libretexts.org/Bookshelves/Microbiology/Book%3A_Microbiology_(Bruslind)/08%3A_Introduction_to_Viruses
https://bio.libretexts.org/Bookshelves/Microbiology/Book%3A_Microbiology_(Bruslind)/08%3A_Introduction_to_Viruses


The fluid mosaic model of membrane structure  

The fluid mosaic model describes the cell membrane as a tapestry of several types of 

molecules (phospholipids, cholesterol, and proteins.) that are constantly moving.  

This movement helps the cell membrane maintain its role as a barrier between the inside 

and outside of the cell environments.  

 

This model is used to explain the structure of the plasma membrane.  

 

(Source: https://courses.lumenlearning.com/boundless-ap/chapter/cell-membranes-and-

the-fluid-mosaic-model/)  

  

https://courses.lumenlearning.com/boundless-ap/chapter/cell-membranes-and-the-fluid-mosaic-model/
https://courses.lumenlearning.com/boundless-ap/chapter/cell-membranes-and-the-fluid-mosaic-model/


Mode of action of enzymes  

Enzyme, a substance that acts as a catalyst in living organisms, regulating the rate at which 

chemical reactions proceed without itself being altered in the process.  

 

The mode of action of enzymes  

An enzyme attracts substrates to its active site, catalyses the chemical reaction by which 

products are formed and then allows the products to separate from the enzyme surface.  

 

 

(Source: https://www.genome.gov/genetics-glossary/Enzyme) 

 

Watch a YouTube explanation of the mode of actions of enzymes here.  

  

https://www.genome.gov/genetics-glossary/Enzyme
https://youtu.be/ie_7Y7HJlps


Stem Cells  

Stem cells are the body's raw materials — cells from which all other cells with specialized 

functions are generated. Under the right conditions in the body or a laboratory, stem cells 

divide to form more cells called daughter cells. 

 

(Source: https://www.yourgenome.org/facts/what-is-a-stem-cell) 

 

Stem cells provide new cells for the body as it grows and replace specialised cells that are 

damaged or lost. They have two unique properties that enable them to do this: 

They can divide repeatedly to produce new cells. 

As they divide, they can change into the other types of cells that make up the body. 

 

 

https://www.yourgenome.org/facts/what-is-a-stem-cell


Different types of stem cell 

There are three main types of stem cell: 

- embryonic stem cells 

Embryonic stem cells supply new cells for an embryo? as it grows and develops into a 

baby. 

These stem cells are said to be pluripotent, which means they can change into any cell in 

the body. 

 

- adult stem cells 

Adult stem cells supply new cells as an organism grows and to replace cells that get 

damaged. 

Adult stem cells are said to be multipotent, which means they can only change into some 

cells in the body, not any cell, for example: 

Blood (or 'haematopoietic') stem cells can only replace the various types of cells in the 

blood. 

Skin (or 'epithelial') stem cells provide the different types of cells that make up our skin and 

hair. 

 

- induced pluripotent stem cells 

Induced pluripotent stem cells, or ‘iPS cells’, are stem cells that scientists make in the 

laboratory. 

‘Induced’ means that they are made in the lab by taking normal adult cells, like skin or blood 

cells, and reprogramming them to become stem cells. 

Just like embryonic stem cells, they are pluripotent so they can develop into any cell type. 

 



 

(Source: https://www.savemyexams.co.uk/notes/gcse-biology-aqa-new/cell-biology/cell-

division/stem-cells/) 

https://www.savemyexams.co.uk/notes/gcse-biology-aqa-new/cell-biology/cell-division/stem-cells/
https://www.savemyexams.co.uk/notes/gcse-biology-aqa-new/cell-biology/cell-division/stem-cells/

