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Function of AA 
- Amino acids are well suited to carry out biological functions:      
 o Capacity to polymerise (to form polypeptide chains/proteins)     
 o Useful acid-base properties         
 o Varied physical properties and chemical functionality  

© Structure and naming of amino acids 
 
 

 
-Structure of AA, named from N terminal to C terminal 
- Proteins are indicated from N-terminus to C-terminus, corresponding with 5’ → 3’ in DNA and RNA  
- 19 of the 20 AA have a chiral carbon (α-carbon) (except glycine), having both a D and L isomer  
 o Chiral α-carbon has four different substituents and is tetrahedral    
 o Some have more than one chiral carbon  
 o Each AA has an unique R      
- Atom naming: start from α-carbon and go down the R-group 

 
  
 
 

 
 
 

 
 

 
 
 
 
 

Hydrophobic 
AA  

- Buried in interior of water 
soluble proteins  
- Exposed on outside of 
membrane embedded portions 
of proteins 
-little chance of hydrogen 
bonding in the side chain due 
to no contact with N, O, F 

Aromatic 
AA 

- Absorb UV light at 270-
280nm 



 
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
© Structure and properties of peptides 

- Two amino acids combine, by condensation 
polymerisation to form a dipeptide   
 o α-COOH and α-NH3 + of two amino acids react, 
resulting in loss of H2O molecule  
- Partial double bond character of peptide bond 

restricts rotation     

 o Only bonds free to rotate are bonds between: 

  § α-carbon and amide N – phi (φ) rotation 

  § α-carbon and carbonyl C – psi (ψ) rotation 

  § Ideally, φ and ψ are 60o – this is when 

they are energetically stable  

Polar 
AA 

-Side chains can form 
hydrogen bonds  
- Cysteine can form disulfide 
bonds 

Basic 
AA 

-Found on DNA binding proteins  
- Interacts with (negatively charged) 
sugar-phosphate backbone of DNA  
- Positively charged when side chain 
is in ionic state 
 

Acidic 
AA 

- Found on outside of water soluble proteins 
- Negatively charged side chains at neutral 
pH – ionic interactions with positively 
charged basic side chains 



 The peptide bond 
 ̶ Formation of proteins: 2 amino acids combine by condensation polymerisation to form a dipeptide. 
The -COOH and -NH3 + groups of two amino acids react resulting in the loss of water. 
 ̶ Peptide bond formation in cells occurs through translation. It occurs on ribosomes, catalysed by 
RNA as the enzyme, water is excluded from the active site and the amino acids must be activated by 
ATP first. 
 ̶ The peptide bond has 2 resonance structures (partial double bond character). It exists as C=O for 
60% and C=N for 40% of the time as oxygen is more electronegative than nitrogen. 

 
 ̶ The coplanar nature of the peptide bond means it cannot rotate: 3D conformation of protein is 
constricted. The 6 atoms of the peptide group lie in a plane. 
 ̶ The partial charge or dipole of the peptide bond confers polarity (O is - and N is +) so allows for 
hydrogen bonding between different parts of the backbone. 
 
Peptide functions                                                                                                                                                                    
-hormones ad pheromones    
-neuropeptides                                                                                                                                                                                      
-antibiotics                                                                                                                                                                              
-protection                                                                                                                                                                        
 
© Ionization behaviour of amino acids and peptides  
Ionization of AA                                                                                                                                                                   
-at acidic pH, the carboxyl group is protonated & the AA is in the cationic form, –NH2 becomes –NH3

+                                                                         
-at neutral pH, the carboxyl group gets deprotonated, but the amino group is protonated. The net 
charge is zero called zwitterions                                                                                                                                            
-at alkaline pH, the amino group is deprotonated and the AA is in the anionic form, -COOH becomes 
–COO-                                                            
-alpha carboxyl groups are more acidic than in carboxylic acids                                                                                              
-alpha amino group is less basic than in amines 
  
Extra       
- At pI, net charge of AA is zero   
 o AA is least soluble in water, and does not migrate in electric field   
 o If pH < pI, protein will be positive   
 o If pH > pI, protein will be negative  
- pI of neutral or acidic group = average of pKa1 and pKa2   
 o Basic group = average of pKa2 and pKa3      
- pI of a protein depends on its residues  o More acidic residues than basic – lower pI o More basic 
than acidic – higher pI 
 
Structure of Proteins (made up of polypeptides)                                                                                                                                                           
-primary structure is composed of AA sequence                                                                                                   
-secondary structure is composed of alpha helices, beta sheets/ strands and loops and coils 
(anything that is not a helice or sheet)                                                                                                                             
-tertiary structure is composed of a fully folded polypeptide chain                                                                                   
-quaternary structure is composed of arrangement of two or more fully folded polypeptide chain 
 


