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FIRST SOME DEFINITIONS:  

AMINO ACID  

 Proteins are polymers formed from alpha-

amino carboxylic acids. The alpha- carbon is 

typically optically active and, in proteins, in the 

L-configuration 

PEPTIDE  

 Two or more amino acids covalently linked by 

an amide bond between the carboxylic acid 

group of one and the alpha-amino group of 

the other.  

POLYPEPTIDE  

A long peptide chain (typically with 

MW<10,000).  

PEPTIDE BOND  

The amide, covalent linkage of peptides.  

PROTEIN  

A large macromolecule composed of one or 

more polypeptide chains. 



AMINO ACIDS: 
18 of the 20 commonly occurring, genetically encoded 

amino acids involved in protein structure have a primary 

alpha-amino group and an optically active alpha-carbon 

center. All also have an alpha hydrogen atom. The 

names of the amino acids then specify the fourth 

substituent attached at this position. 



  

1is not optically active, but does have a 

primary amine  

Å 1 is optically active, but has a 

secondary amine  



Drawing the amino acids 

In chemistry, if you were to draw the structure of a general 
2-amino acid, you would probably draw it like this 

However, for drawing the structures of proteins, we usually twist it 

so that the "R" group sticks out at the side. It is much easier to see 

what is happening if you do that. 

That means that the two simplest amino acids, glycine and alanine, 

would be shown as:  



Peptides and polypeptides 

Glycine and alanine can combine together with the elimination of a 
molecule of water to produce a dipeptide. It is possible for this to 
happen in one of two different ways - so you might get two different 
dipeptides. 

In each case, the linkage shown in blue in the structure of the dipeptide is 

known as a peptide link. In chemistry, this would also be known as an amide 

link, but since we are now in the realms of biochemistry and biology, we'll use 

their terms. 

If you joined three amino acids together, you would get a tripeptide. If you joined 

lots and lots together (as in a protein chain), you get a polypeptide. 
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PROTEINS 

Proteins are complex nitrogenous 
organic biopolymers of amino acids 

showing great diversity in organization 
and are of great biological importance. 



Proteins are made up of:  

Carbon (C)  

Hydrogen (H)  

Oxygen (O)  

Nitrogen (N)  

and some proteins contain Sulfur (S 

 



Drawing the amino acids 

In chemistry, if you were to draw the structure of a general 
2-amino acid, you would probably draw it like this 

However, for drawing the structures of proteins, we usually twist it 

so that the "R" group sticks out at the side. It is much easier to see 

what is happening if you do that. 

That means that the two simplest amino acids, glycine and alanine, 

would be shown as:  



PEPTIDE BOND 

The ïCOOH of one 
amino acid provides the ï
OH  

The ïNH2 of the adjacent 
a.acid provides the ïH 
atom 

A molecule of water is 
lost  at each peptide 
bond. 

Each polypeptide chain 
has a C-terminus and a 
N-terminus. 

 



DIPEPTIDE: combination of two a.acids 

TRIPEPTIDE:combination of three a.acids 

OLIGOPEPTIDE:combination of less than 

30 a.acids 

POLYPEPTIDE: combination of more than 

30 a.acids 

 

 



RESIDUE 

AMINO ACID IN A POLYPEPTIDE CHAIN 

IS CALLED A RESIDUE 



PROTEIN DIVERSITY 

It is due to 

Number 

Type 

Arrangement of amino acids 



Smallest known protein-TSH-RF(3 a.acids) 

Angiotensin-II - (8 a.acids) 

Oxytocin-(9 a.acids) 

Vasopressin or ADH- (9 a.acids) 

ACTH- (39 a.acids) 

Ribonuclease-(124 a.acids) 

Haemoglobin- (574 a.acids) 

Procollagen-(1200 a.acids) 

Titin in vertebrate muscle- (27000 a.acids) 

 

 

 



PROTEIN SPECIFICITY 

Depends upon number, type and sequence of a. acids 
interlinked to form a protein. 

This upon the number and sequence of codons on 
mRNA. 

Each codon is a base triplet of 3 nucleotides and codes 
for a specific a.acid 

The sequence of codons on mRNA depends on the 
sequence  of code on the DNA. 

Any change in the sequence of codons alters the 
sequence or type of a.acid in the polypeptide chain.  

Similar species have many proteins in common.  

Different species share few similar proteins. 

 

 



Applications of protein specificity 

In tissue grafting 

Blood transfusion 

Organ transplant 



Structural models of proteins 

            PRIMARY STRUCTURE 

Is a linear sequence of amino acid 

residues in a polypeptide chain held by 

peptide bonds or disulphide bonds. 

It may have any or all 20 type of amino 

acids in any sequence and quantity.   



  

 

Primary Structure 
Primary structure of a protein refers to the sequence of amino acids in the 

chain. 

 

The primary structure of a protein can be shown as: 

 


