
C C CO2-

NH2X

H

αβ

X= good leaving group, 
such as OH, OP, SH
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C C CO2-
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NH2
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O
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-

α C

NH2

Hα

Transamination

CO2

H+

H+ HX

H2O NH3

H+

C O

Aldolase-like reaction
(α-elimination)

α-decarboxylation

β-elimination

CH3 C CO2-

O

CH3 C CO2-

NH2

H
Glu α-KGA

α
CO2

H+O

NH2

N
H

N

O
- α

NH2
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CO2-
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C
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CO2-H
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H+

C
H

H

O

C C

H

H CO2-

NH2OH

H

αβ C C

H

H CO2-

H O
αβ

H+ H2O

H2O NH3

pyruvate alanine

histidine histamine

serine glycine

serine pyruvate

serine dehydrase

serine 
hydroxymethylase

histidine 
decarboxylase

10-CH2OH-H4-FolateH4-Folate

1-C metabolism
oxidation level of 

formaldehyde

Transamination

Aldolase-like rxn
(α-elimination)

α-decarboxylation

β-elimination

Examples presented in lecture

Generalized 
Reactions
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Pyridoxal-P (PLP)
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pyridoxamine-P

E-PLPH2O

R' C CO2-
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H

H+

H+

Glutamate

Glutamate

α-ketoglutarate

Summary of Reaction
R C CO2-

O
α-ketoglutarate
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C C CO2-

NH2OH
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+
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C

NH2
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α-decarboxylation

C

O

H

Hif = 10-CH2OH-H4-Folate

H4-Folate

one-carbon metabolism
Aldolase-like reaction
(α-elimination)

(looks like a β-keto acid: 
undergoes decarboxylation)

α β

α

α

α

α

β

β

α

formaldehyde
 (toxic in free form)
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C C CO2-

NH2X

H
E-PLP H2O

Quininoid Form
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X-

H+ HX

C C CO2-

NH2:

C C CO2-

NHH

C C CO2-

H O

H2O

NH3

imino acid

non-enzymatic

unstable 
(rearranges to imino 
acid form very quickly)

H+

β-elimination

αβ

αβ αβ

αβ

αβ αβ

αβ

X= good leaving group, 
such as OH, OP, SH
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