
 

 

AMINO ACID METABOLISM 

 

Endopeptidases – hydrolyse the peptide bond inside achain: 

pepsin, trypsin, chymotrypsin 

Exopeptidases – split the peptide bond at the end of a protein 

molecule: aminopeptidase, carboxypeptidases 

DipeptidasesEnzymes cleaving the peptide bond 

pepsin (pH 1.5 – 2.5) 

trypsin (pH 7.5 – 8.5) 

chymotrypsin (pH 7.5 – 8.5) 

Transamination reaction 

     The first step in the catabolism of most amino acids is 

removal of a-amino groups by enzymes transaminases or 

aminotransferases.All aminotransferases have the same 

prostethic group and the same reaction mechanism.The 

prostethic group is pyridoxal phosphate (PPL),the coenzyme 

form of pyridoxine (vitamin B6).All amino acids except 

threonine, lysine, and proline can be transaminated 

Clinicaly important transaminases 

 

ALT (Alanine-a-ketoglutarate transferase ALT) 

AST(Aspartate-a-ketoglutarate transferase)  

    Important in the diagnosis of heart and liver damage caused 

by heart attack, drug toxicity, or infection. 



 

 

 

 

 

 

Glutamate releases its amino group as ammonia in the liver 

The amino groups from many of the a-amino acids are collected 

in the liver in the form of the amino group of L-glutamate 

molecules. 

Glutamate undergoes oxidative deamination catalyzed by L-

glutamate dehydrogenase. 

 Enzyme is present in mitochondrial matrix. 



 

 

 It is the only enzyme that can use either NAD+ or NADP+ 

as the acceptor of reducing equivalents. 

 Combine action of an aminotransferase and glutamate 

dehydrogenase referred to as transdeamination. 

    Ammonia transport in the form of glutamine,Excess ammonia 

is added to glutamate to form glutamine. Glutamine enters the 

liver and NH4
+ 

is liberated in mitochondria by the enzyme 

glutaminase. Ammonia is remove by urea. 

 

Oxidative deamination 

 

•L-amino acid oxidase produces ammonia and a-keto acid 

directly,using FMN as cofactor. 

•The reduced form of flavin must be regenerated by O2 

molecule. 

•This reaction produces H2O2 molecule which is 

decompensated by catalase. 

 

 

Inborn errors of metabolism 

   Inborn errors of metabolism occur from a group of rare 

genetic disorders in which the body cannot metabolize food 

components normally. These disorders are usually caused by 

defects in the enzymes involved in the biochemical pathways 

that break down food components. 

 

Biosynthesis of Tyrosine from Phenylalanine 

Phenylalanine hydroxylase is a mixed-function oxygenase: 

one atom of oxygen is incorporated into water and the 

other into the hydroxyl of tyrosine. The reductant is the 

tetrahydrofolate -related cofactor tetrahydrobiopterin, 

which is maintained in the reduced state by the NADH-

dependent enzyme dihydropteridine reductase. 

 



 

 

Tyrosine(even it is nonessential amino acid) is 

used not only for protein synthesis, but as described above, 

tyrosine is also the precursor for neurotransmitters; dopamine, 

adrenaline, noradrenaline, throid hormones T3&T4, as well 

as, skin pigments (melanins). 

 
TYROSINEMIA 

     Hereditary tyrosinemia is a genetic inborn error of 

metabolism associated with severe liver disease in infancy. The 

disease is inherited in an autosomal recessive fashion which 

means that in order to have the disease, a child must inherit two 

defective genes, one from each parent. In families where both 

parents are carriers of the gene for the disease, there is a one in 

four risk that a child will have tyrosinemia. 

    Tyrosine is an amino acid which is found in most animal and 

plant proteins. The metabolism of tyrosine in humans takes 

place primarily in the liver. Tyrosinemia is caused by an 

absence of the enzyme fumarylacetoacetate hydrolase 

(FAH,also called fumarylacetoactase) which is essential in the 

metabolism of tyrosine. The absence of FAH leads to an 

accumulation of toxic metabolic products in various body 

tissues, which in turn results in progressive damage to the liver 

and kidneys. 

 



 

 

 

    Tyrosine is also the precursor to pigment molecules called 

melanins that are produced from dopaquinone. The two primary 

melanins are eumelanins, which are dark pigments having a 

brown or black color, and pheomelanins that have red or yellow 

color. The yellow color of pheomelanin pigments comes from 

the sulfur in cysteine that is combined with dopaquinone. 

 

    Melanocytes are cells that produce melanins, and depending 

on the ratio of eumelanin and pheomelanin pigments, one can 

have either dark hair or light hair depending in the distribution 

of melanin-filled granules along the hair shaft. 

     Natural loss of hair color occurs as a result of aging when  

melanin production in human melanocytes located near the base 

of hair follicles shuts down and these defective cells are not 

replaced as they normally are in younger individuals. Gray hair 

can be colored by treating it with a mixture of hydrogen 

peroxide and an ammonia based solution containing artificial 

pigments. 

 

Albinism 

    Absence of melanin pigment Type 1 albinism is an autosomal 

recessive genetic mutation in the tyrosinase gene. 

    A deficiency in tyrosinase will result in loss of hair and skin 

pigments which explains the albino phenotype. 

     Interestingly, individuals with phenylketonuria can have light 

skin and hair at birth because of low levels of tyrosine. 

However, phenylketonuriacs are not albinos because they obtain 

sufficient amounts of tyrosine in their diets to support melanin 

biosynthesis. 



 

 

 
 

Alkaptonuria  

     Autosomal recessive Homogentisic acid oxidase deficiency 

resulting in Homogentisic acid HGA accumulation causes 

ochronosis; Blackening and destruction of cartilage and 

connective tissue; Spine, hips, knees, shoulders, aortic valve. 

The patient s urine contains large amounts of HGA which is 

oxidized to a dark pigment on standing(dark urine appearance). 

It occurrence usually beyond the 40 year of age, but sometimes 

dark staining of diapers may indicates the disease in infants. 

Although Alkaptonuria is not life-threatening, the associated 

arthritis may be severely crippling. The three characteristics of 

this disorder are: joint arthritis, pigmentation and dark urine. 


