
H2N C

R

COOH

H

Carbon
Side chain

Amino 
group

Carboxy
group



NH2

CO2H
CO2H

NH2

CO2H

NH2

CO2H

NH2

S CO2H

NH2

CO2H

NH2

NH2

CO2H

HO

CO2H

NH2

H2N CO2H

NH2 N
H

CO2H

NH2

CO2H

NH2

N
NH

NH2 N
H

CO2H

NH

NH2

CO2H

NH2

OH

HO

CO2H

NH2

NH2 CO2H

O HN2

SH

CO2H

NH2

NH

CO2H

H
H2N

CO2H

O

NH2

HO2C CO2H

NH2

CO2H

CO2H





OH

NH2 O

H2N (CH2)2
H
C

COOH

NH2

HO

NH2

O

H2N OH

O



Isoleucine
 Leucine
 Threonine
 Tryptophane

Acetyl CoA

Leucine
Lysine
Phenylalanine
Tyrsine

Acetoacetyl CoA

Ketone bodies

Ketogenesis



pyruvate
Ala, Ser
Gly, Cys

Thr

acetyl-CoA ketone bodies

Ala, Ser
Gly, Cys

Thr

oxaloacetate

Glucose

malate

fumarate

citrate

Asp, Asn

Glu, Gln
His, Pro, Arg

ketoglutarate

isocitrate

succinate succinyl-CoA

Ile,Val
Met

Phe, Tyr, Ile

CO2

CO2

Phe, Tyr

-O O-

O

O

O
-Ketoglutarate L-Glutamate

-O O-

O O

NH4
+ H2O

NAD(P)H + H+ NAD(P)+

-O O-

O

NH3
+

O
L-Glutamate L-Glutamine

O-

O

NH3
+

O

NH4
+

Mg-ATP Mg-ADP + Pi

H2N

NH3
+



O-

O

O

Pyruvate Alanine

O-

O

Glu or Asp -Ketoglutarate or oxaloacetate

NH3
+

Citruline

Glutamate

Pyrroline-5-carboxylate

Ornithine

Arginino succinate

Arginine

O

NH3
+

O-

O

-O O
NH3

+

O-

O

L-Glutamate-
-semialdehyde

L-Proline

H2O

H2O

NH+

O-

O

NH2
+

O-

O

NADH

L-Glutamate

 2-Pyrrolidine

5-carboxylate



CALVIN
CYCL

3-Phospho-
D-Glycerate

CO2

PENTOSES
PHOSPHATE 

CYCL

Erythrose-4-P

Shikimate

SERINE
3-Phosphohydroxy

pyruvate

Glycolic
Aldehyde

GLYCINE

CYSTEINE

Glyoxylate

GLYCOLYSE

Pyruvate

GLYCINE

KREBS
CYCL

2-Cetoglutarate

Oxaloacetate

ASPARTATE

LYSINEHOMOSERINE

THREONINEMETHIONINE

GLUTAMATE

ARGININE

ORNITHINE

HYDROXYPROLINE

PROLINE

TRYPTOPHANE

TYROSINE

PHENYLALANINE

ALANINE

VALINE

LEUCINE

ISOLEUCINE



C

O

CH2

C

COO-

NH2

NH2H

C

O

CH2

C

COO-

O-

NH3
+H

C

O

CH2

C

COO-

O-

O

PYR ALAH2O NH4
+

ASPARAGINASE TRANSAMINASE

L-Asparagine L-Aspartate Oxaloacetate


