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Proteins are the most abundant and functionally diverse molecules in living systems. 
Virtually every life process depends on this class of molecules. For example, enzymes 
and polypeptide hormones direct and regulate metabolism in the body, whereas 
contractile proteins in muscle permit movement. In bone, the protein collagen forms 
a framework for the deposition of calcium phosphate crystals, acting like the steel 
cables in reinforced concrete. In the bloodstream, proteins, such as hemoglobin and 
plasma albumin, shuttle molecules essential to life, whereas immunoglobulins fight 
infectious bacteria and viruses. In short, proteins display an incredible diversity of 
functions, yet all share the common structural feature of being linear polymers of 
amino acids.  







Amino Acids: the 20 Building Blocks  

-The -carbon has always four substituents.  

-All (except proline) have an acidic carboxyl  

group, a basic amino group, and an alpha  

hydrogen connected to the -carbon 

-Each amino acid has a unique fourth  

substituent R (Side chain). 

-In glycine, the fourth substituent is also  

Hydrogen.  



• Natural amino acids take L- Configuration. 

 

• Amino acids are designated with one and three letter 

codes. 

 

• Category of amino acids based on side chains 

Hydrophobic 

Aliphatic : Ala, Leu, Ile, Val, Pro, Gly 

Aromatic : Trp, Phe, Tyr 

Polar 

Non-charged: Ser, Thr, Asn and Gln 

Charged Amino Acids 

Basic: Lys, Arg, and His 

Acidic: Asp and Glu 



These amino acid side chains are hydrophobic 



These amino acid side chains Absorb and emit light at  

different wavelength 



Alexander Jablonski (1898-1980) 

Absorption (A) and emission (E)  
spectra of the aromatic amino acids 

 in pH 7.0 



• These amino acids side chains can form hydrogen bonding. 

• Cysteine can form disulfide bonds. 







Amino Acids are linked in proteins by Peptide Bond through condensation reaction 

The polypeptide backbone is a repetition of the basic unit common to all amino acids.  

Amino Acid side chains define the structural/functional aspect of proteins. 



Sequences of Amino Acids in proteins are usually written with either the three letter  or  

one letter abbreviations 



Amino Acid sequence defines the protein conformation 

But to do so, different forces are needed to get to the final 

Most stable conformation 

“Next class” 


