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 AMINO ACIDS PRESENT IN PROTEINS 

AMINO ACID DEFICIENCY 

KWASHIORKOR  

MARASMUS 

CALORIC INTAKE & SPECIFIC AMINO ACIDS ARE 

DEFICIENT 

HUMANS CAN SYNTHESIZE 12 OF THE 20 COMMON 

AMINO ACIDS FROM THE AMPHIBOLIC  

INTERMEDIATES  

 

BIOMEDICAL IMPORTANCE 



Amino acid requirements of humans 
 



amino acids from  

Amphibolic intermediates 

α-ketoglutarate 

Oxaloacetate  

3-phosphoglycerate  

Dietary amino acids  
 



Biosynthesis of glutamic acid  
 

The glutamate dehydrogenase reaction 



 



Biosynthesis of proline from l-Glutamate 



biosynthesis of alanine by transamination of pyruvate 



Biosynthesis of aspartate 



 
 
 
 
 
 
 
 
 
 

THE ASPARAGINE SYNTHETASE REACTION 

Biosynthesis of aspargine 



 
 
 
 
 
 
 
 
 
 
 
THE PHENYLALANINE HYDROXYLASE REACTION 
 

Biosynthesis of tyrosine  



Biosynthesis of serine  



 
 
 
 
 
 
 
 
 
 
 
THE SERINE HYDROXYMETHYLTRANSFERASE REACTION 
 

Biosynthesis of glycine  



SKELETAL FORMULA OF TETRAHYDROFOLIC ACID 



Conversion of homocysteine and serine to homoserine and cysteine 
 



 
 

SELENOCYSTEINE (TOP) AND THE REACTION 
CATALYZED BY SELENOPHOSPHATE SYNTHETASE (BOTTOM) 
 

Selenocysteine-specific UGA codon 

Selenocysteine insertion element  



The prolyl hydroxylase reaction 


