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α-Amino Acids 

   Amino acids are molecules containing an amine 

group, a carboxylic acid group and a side chain 

that varies between different amino acids. These 

molecules contain the key elements of carbon, 

hydrogen, oxygen, and nitrogen. 

In the approximately-20 amino acids found in our bodies, what varies is the side chain  





(which must be 

obtained from food 

sources) 

(can be made by 

the body from 

other amino 

acids) 







• To form protein, the amino acids are linked 

by dehydration synthesis to form peptide 

bonds. The chain of amino acids is also 

known as a polypeptide.  





 oligopeptide 

• This process can then continue to join 

other amino acids and yield in an amino 

acid chain. When there are few amino 

acids in a chain, it is called 

an oligopeptide, 

•   



polypeptide 

• when there are many it is called 

a polypeptide. Although the terms 

"protein" and "polypeptide" are sometimes 

used to describe the same thing, the term 

polypeptide is generally used when the 

molecular weight of the chain is below 

10,000. An amino acid unit in a peptide is 

often called a residue. 

 



Proteins structure: 

 
• Proteins are about 50% of the dry weight 

of most cells, and are the most structurally 

complex macromolecules known. Each 

type of protein has its own unique 

structure and function. 

• Polymers are any kind of large molecules 

made of repeating identical or similar 

subunits called monomers 

 



• Proteins are composed of a linear (not branched 

and not forming rings) polymer of amino acids. 

The twenty genetically encoded amino acids are 

molecules that share a central core: The α-

carbon is bonded to a primary amino (-NH2) 

terminus, a carboxylic acid (-COOH) terminus, a 

hydrogen atom, and the amino acid side chain, 

also called the "R-group".  





• The R-group determines the identity of the 

amino acid. In an aqueous solution, at 

physiological pH (~6.8), the amino group will be 

in the protonated -NH3+ form, and the carboxylic 

acid will be in the deprotonated -COO- form, 

forming a zwitterion. Most amino acids that 

make up proteins are L-isomers, although a few 

exotic creatures use D-isomers in their proteins 



Protein structural levels 

 
• Biochemists refer to four distinct aspects of a protein's 

structure: 

• Primary structure 

• Primary structure is practically a synonym of the amino 

acid sequence. It can also contain information’s on 

amino acids linked by peptide bonds. Primary structure 

is typically written as a string of three letter sequences, 

each representing an amino acid. Peptides and proteins 

must have the correct sequence of amino acids. 

 



Secondary structure 

 
• Secondary structure elements are elementary structural 

patterns that are present in most,if not all,known 

proteins. These are highly patterned sub-structures --

alpha helix and beta sheet-- consisting of loops between 

elements or segments of polypeptide chain that assume 

no stable shape.. 

 



Secondary structure 

 
• Secondary structure elements, when mapped on the 

sequence and depicted in the relative position they have 

in respect to each other, define thetopology of the 

protein. It is also relevant to note that hydrogen bonding 

between residues is the cause for secondary structure 

features; secondary structure is usually described to 

beginning biochemists as (almost) entirely independent 

of residue side-chain interactions. 

 



Tertiary structure 

 • Tertiary structure is the name given to refer to the overall 

shape of a single protein molecule. Although tertiary 

structure is sometimes described (especially to 

beginning biology and biochemistry students) as being a 

result of interactions between amino acid residue side 

chains, a more correct understanding of tertiary structure 

is the interactions between elements of secondary 

protein structure, i.e. alpha-helices and beta-pleated 

sheets. Tertiary structure is often referred to as the "fold 

structure" of a protein, since it is the result of the 

complex three-dimensional interplay of other structural 

and environmental elements. 

•   

 



• Quaternary structure 

• Quaternary structure is the shape or structure that 

results from the union of more than one protein 

molecule, usually called subunit proteins subunits in this 

context, which function as part of the larger assembly or 

protein complex. 

• And it refers to the regular association of two or more 

polypeptide chains to form a complex. A multi-subunit 

protein may be composed of two or more identical 

polypeptides, or it may include different polypeptides. 

Quaternary structure tends to be stabilized mainly by 

weak interactions between residues exposed on 

surfaces polypeptides within a complex. 

 

 





Denaturation: 

• When a protein loses its native 

conformation. For example, egg white 

contains a protein called albumin which is 

water-soluble. However, if heated, albumin 

becomes denatured and loses its ability to 

be water-soluble. 

 


