
Amino Acid Breakdown 
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Alanine Cycle 
 

 
 
 
 
Overview of Nitrogen Flow 
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Aminotransferases 
 

 
SGOT (Serum Glutamate Oxaloacetate Transaminase) = AST (Aspartate 
aminotransferase) 
SGPT (Serum Glutamate Pyruvate Transaminase) = ALT (Alanine 
aminotransferase) 
 

 

O O

O

O

O

+

O O

H3N

OO

Aspartate
aminotransferase

α-Ketoglutarate Aspartate

O O

H3N

O

O

+

O O

O

OO

Glutamate Oxaloacetate

O O

O

O

O

+

O O

H3N
Alanine

aminotransferase

α-Ketoglutarate Alanine

O O

H3N

O

O

+

O O

O

Glutamate Pyruvate

N

HO

H

CH
N

O

Enzyme

H

P

O

O

O

RC

NH2

H
O

O
H

N

HO

H

CH
N

O

Enzyme

H

P

O

O

O

RC

NH

H
O

O
H

N

HO

H

CH

O P

O

O

O

RC

NH

H
O

O
Enzyme

N

HO

H

CH2

O P

O

O

O

RC

NH

O

O

NH2

Enzyme

N

HO

H

CH2

O P

O

O

O

NH3NH2

Enzyme
RC

O

O
O

Hydrolysis

α-amino
acid

α-keto
acid

Loss of
α-carbon
proton

H3C H3C H3C

H3CH3C N

HO

H

CH

O P

O

O

O

RC

NH

O

O
Enzyme

H3C

NH2

NH2

H



Glutamate Dehydrogenase 

 
 
 
 

 
 
 
 
 
Regulators: 
Inhibitors: NADH, GTP 
 
Activators: NAD, leucine, ADP 
 
 
 
Hyperinsulinemia/Hyperammonemia mutations 
 
 
 
 
 
Bovine Glutamate Dehydrogenase (PDB ID 3MW9) 
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Bovine Glutamate Dehydrogenase (PDB ID 3MW9) 
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Overview of Amino Acid Breakdown 
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Glutamine Metabolism 
 

 
 
 
 

 
 
 
 
 
 
N-Acetylglutamate 
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Urea Cycle 
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Metabolism of Small Side-chain Amino Acids 
(Glycine, Serine, Cysteine, and Threonine) 
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Metabolism of Phenylalanine and Tyrosine 
 

 
 
 
 
 

 

Tyrosine
aminotransferaseO O

CH2H3N

Tyrosine

Glutamateα-Ketoglutarate

O O

CH2H3N

Phenylalanine

Phenylalanine
hydroxylase

O2

OH

O O

CH2O

p-Hydroxy
phenylpyruvate

OH

CO2

p-Hydroxy
phenylpyruvate

hydroxylase

OH

OH

Tetrahydro-
biopterin

Pterin-4a-
carbinolamine

Ascorbate

Dihydroascorbate

O2

H2O

O

O3 steps

O

OO

Acetoacetate

O

O

O

O
Fumarate

+

Homogentisate

H

H

+

+

+

HN

N

N

N

OH

H2N

O

H

H
H

H

H
CH3

OH

Tetrahydrobiopterin

N

N

N

N

OH

H2N

O

H

H
H

H

H
CH3

OH

Pterin-4a-carbinolamine

O

H

TyrosinePhenylalanine

Phenylalanine
hydroxylase

O2
+

HN

N

N

N

OH

HN

O

H

H
H

H
CH3

OH

H2O
Pterin-4a-carbinolamine
dehydratase

7,8-Dihydrobiopterin
(quinoid form)

NADP

NADPH
Dihydropteridine

reductase



Branched-chain Amino Acids 
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Arginine, Proline, and Histidine Conversion to Glutamate 
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Tryptophan and Lysine 
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Methionine and S-Adenosylmethionine 
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Folic Acid  
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Folic Acid Metabolism 
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