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Proteins, multipurpose workers of the cell 
 
 

Amino-acids 
An amino-acid is an organic molecule with a central carbon atom 
linked to an amino group (- NH2), a carboxyl group (- COOH) and a 
variable side chain R (for residue) 
 
Both the amino end and the carboxyl end can be ionized to respectively 
NH3

+ and COO-, depending on the acidic or basic environment. At pH = 7, 
both groups are ionized. 
The structure of the side chain gives the individual properties of the amino-acid (polar/non 
polar, acidic/basic/neutral). 
20 different amino-acids are the building blocks for proteins. 

 
Note: These are not the only ones existing in nature, but others do not play any role in the synthesis of 

proteins. 
 Essential amino-acids cannot be synthesized by the organism. They must be part of their diet. 
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The peptide bond 
Through a condensation reaction (reaction releasing water), 
the carboxyl group of an amino acid molecule and the amino 
group of another amino acid molecule form a strong covalent 
bond. 
This bond is called a peptide bond and the new molecule a 
dipeptide. 
 
A N terminal end and a C terminal end remain available for new 
peptide bonds, leading to the formation of a polypeptide. 

 
 

Proteins 
Proteins are large biomolecules made of one or more long chains of amino acids. 
Note: Polypeptides containing less than 20-30 amino acids are rarely considered to be proteins. 
 
The sequence of amino acids constitutes the primary structure of the 
protein. 
The properties of the sidechains of the amino acids leads to repeating 
local structures stabilized by hydrogen bonds: a-helix, b-sheets, turns 
form the secondary structure of the protein. 
The whole molecule is stabilized by several non local interactions , like 
salt bridges, hydrogen bonds or disulfide bonds. This leads to an overall shape called tertiary 
structure, which controls the basic function of the protein.  
Sometimes, several protein molecules (subunits) interact to form the quaternary structure, 
which acts as a unique protein complex. 
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Shape and function of Proteins 
Protein structure determines its shape and therefore its function. Fibrous proteins will be involved in the 
structure or movement, while globular proteins are used as binding sites or receptor sites. 

 
 

 
Denaturation or inhibition which may change a proteins structure will change its function.  

 
This can happen through a change in the environment (temperature, pH, …), or after mutations 
impacting the structure of DNA, and therefore the genetic code, which defines the primary structure of 
proteins. 
 
 


