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REMOVAL OF NITROGEN FROM AMINO ACIDS

¢The presence of the α-amino group 
keeps amino acids safely protected from 
oxidative breakdown. 

¢ α-amino group removal is essential for 
producing energy from any amino acid, 
and is an mandatory step in the 
catabolism of all amino acids. 

¢Removed nitrogen can be incorporated 
into other compounds or excreted out as 
urea.

¢Transamination and oxidative 
deamination are reactions that ultimately 
provide ammonia and aspartate, the two 
sources of urea nitrogen.



TRANSAMINATION
¢The  first step of catabolism  involves transfer of α-amino group of an amino 
acid to α-ketoglutarate.

¢This produces an α-keto acid (derived from the original amino acid) and 
glutamate. 

¢α-Ketoglutarate acts as an acceptor of amino groups from most amino acids, 
thus becoming glutamate. 

¢Glutamate produced by transamination can be oxidatively deaminated or 
used as an amino group donor in the synthesis of nonessential amino acids. 

¢This transfer of amino groups from one carbon skeleton to another is 
catalyzed by a family of enzymes called aminotransferases found both in 
cytosol and mitochondria.

¢All amino acids, participate in transamination except lysine and threonine 
which lose their α-amino groups by deamination.



SUBSTRATE SPECIFICITY OF AMINOTRANSFERASES
¢ Each aminotransferase is specific for 

one or a few amino group donors.

¢ They are named after the specific amino 
group donor.

¢ The two most important 
aminotransferase reactions are 
catalyzed by alanine
aminotransferase(ALT) and aspartate 
aminotransferase (AST).



ALANINE
AMINOTRANSFERASE(ALT) 
¢ It is present in many tissues. 
¢ It catalyzes the transfer of the amino group of 

alanine to α-ketoglutarate, resulting in the 
formation of pyruvate and glutamate. 

¢ Reaction is readily reversible. 

¢ AST  catalyzed reactions are also reversible.
¢ They are an exception to the rule that 

aminotransferases funnel amino groups to 
form glutamate. 

¢ AST transfers amino groups from glutamate to 
oxaloacetate, forming aspartate.

¢ Aspartate is used as a source of nitrogen in 
the urea cycle.

ASPARTATE AMINOTRANSFERASE(AST)



MECHANISM OF ACTION
¢ All aminotransferases require the 

coenzyme pyridoxal phosphate which is a 
derivative of vitamin B6.

¢ Pyridoxal phosphate covalently attached to 
the specific lysine residue at the active site 
of the enzyme. 

¢ Aminotransferases transfer the amino 
group of an amino acid to the pyridoxal
part of the coenzyme to generate 
pyridoxamine phosphate. 

¢ The pyridoxamine then reacts with 
oxaloacetate to form an amino acid, at the 
same time regenerating the original form 
of the coenzyme. 


