
Organic Molecules 

• Most molecules in the cell are considered 

to be organic  

– Organic molecules mainly consist of hydrogen 

and carbon 

– Other elements such as phosphorous, sulfur, 

oxygen, and nitrogen may be included 
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Organic Molecules in Life 

• These six elements make up 96% of your 

mass! 

– Carbon 

– Hydrogen 

– Phosphorous 

– Sulfur 

– Oxygen 

– Nitrogen 

 



Macromolecules 
• Due to, in part, of carbon’s chemical 

properties, large molecules known as 

macromolecules can be produced 

• Polymers are macromolecules that are 

composed of monomers, which are 

individual identical units 



Macromolecules 

The process by which 

monomers form a polymer is 

known as polymerization 



Structure of Glycogen 

A macromolecule and a 

polymer 

Monomers of 

glycogen 



Major Macromolecules of the 

Cell 
• There are four major types of 

macromolecules in the cell 

– Carbohydrates 

– Lipids 

– Nucleic Acids 

– Proteins 



Carbohydrates 

• Carbohydrates are your “sugars” 

• We store carbohydrates as glycogen, 

plants store carbohydrates as starch 

• There are two major types 

– Simple sugars (or carbs) include those with 1-

2 sugar molecules such as glucose, fructose, 

and sucrose 

– Complex sugars (or carbs) are long chains of 

sugars such as glycogen and starch 



Polysaccharides are long chains of 

sugars, like starch, cellulose and 

glycogen.   

 

These sugars are made up of many 

monomers of sugars.   

 

For example, glycogen is made up of 

individual glucose molecules and the 

molecule itself is stored in our 

muscles and liver.   



Proteins 
• Proteins are simply long chains of amino 

acids.   

• All amino acids have the same general structure 

below:   

Amino Group 
Carboxyl 

Group 

The “R” 

Group 



The Peptide Bond 

    When 2 amino acids bond together, water is released and 

a peptide bond is formed 



Polypeptides 

When many amino acids form peptide bonds to create long 
chains, the structure forms a polypeptide.   

 

All proteins are long chains of amino acids, therefore they 
are also polypeptides.   



Lipids 

• Lipids include the fats, waxes, and steroids 

• Lipids represent the major source of 

energy storage in our bodies 



Steroids 

• The precursor to most steroids is 

cholesterol 

    



Steroids 

Many steroids are 

signaling molecules.  

For example, the sex 

hormones 

testosterone and 

estrogen are steroids.   

    



Fats 

• Fats (also known as fatty acids) come in 

three major categories.   

• Saturated fats 

• Monounsaturated fats 

• Polyunsaturated fats 

    



Saturated Fats 

In saturated fats, all of the carbon – carbon 

bonds are single bonds 



Mono-Unsaturated Fats 

Monounsatured fats have a single double bond in the carbon chain 



Poly-Unsaturated Fats 

Polyunsatured fats have a multiple double bonds in the carbon chain 



Triglycerides 
Fats are stored in our 

bodies as triglycerides 

 

Note how they have three 

fatty acid molecules!   



Nucleic Acids 
• Nucleic acids are molecules containing 

hydrogen, oxygen, nitrogen, carbon, and 

phosphorous.   

• Nucleic acids are polymers arranged form 

nucleotides (their monomer) 

• Nucleic acids are important because they 

store and transmit hereditary/genetic 

information in the form of ribonucleic acid 

(RNA) and deoxyribonucleic acid 

(DNA). 




