General Transformations by Enzyme

Example
Substrate Enzyme/Process Product
Decarboxylation
O
g—o' 0
PR
_ — e o CO, H o
B-decarboxylation | | \ { _é g oxalosuccinate a-ketoglutarate
B-keto acid spontaneous | N
| o} H* co, |
a-decarboxylation —f. 0 AN %" histidine histamine
NH, E-PLP NH, histidine decarboxylase
dat boxvlati (|)| NAD nADH ﬁ pyruvate acetyl CoA
Oxidative Decarboxylation —_c—co,- H ——C—SCoA pyruvate oxidase particle
'SCoA  CO,
Thiamine-PP, FAD, Lipoate
Thioesterase i H,0  -SCoA 0
——C—SCoA E A —C—O0
Activation o ATP AMP i - | Co
—g—o' > % ——C—SCoA fatty acid atty acyl L0
SCoA PPi (fatty acid activation)
Reduction
ﬁ NADPH + H* NADP+ ﬁ
—C—0 —C—H
N OH
i NADPH + H* NADP+ | _ - ,
 C—H — C—H step in fatty acid biosynthesis
I
H
NADPH + H* NADP+
—f|3=f|3— —CH-CH— step in fatty acid biosynthesis
Oxidation FAD  FADH, .
—CH-CH— |_| step in fatty acid oxidation
OH
_(L_H NAD"  NADH + H" ﬁ
IL — C—H step in valine metabolism
ﬁ NAD"  NADH +H" O
— C—H E i —g—o' step in valine metabolism
Hydration/Dehydration C|>H H
— C—C— H,0 — Cc—C— step in fatty acid oxidation/ biosynthesis
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General Transformations by Enzyme

Example
Substrate Enzyme/Process Product
E-PLP Reactions Gl  o-KGA
Transamination R'_ﬁ—coz' R'—C—CO,- pyruvate alanine
o)
| \ | histidine
a-decarboxylation _?q —<|3a histidine decarboxylase histamine
NH; NH,
. . | serine
AIdoI.as.e-I|I_<e reaction —C-—C—CO, L‘ <|:a—coz serine hydroxymethylase glycine
(a-elimination) Bl ~ N
2 2
/
H +
elimination c é co . |
-eliminati —C—C—CO»-  C—C— . .
P B o 2 ﬂ:ﬁ ﬁa CO2 serine serine dehydrase pyruvate
X NH; H,O NH,
X= good leaving group,
such as OH, OP, SH
S-adenosyl-
Methylation methionine  S-adenosyl-
(S-AM) homocysteine ) ) ) .
norepinephrine epinephrine
R-X R-X--CH,
X'=any nucleophile (e.g. NH,)
Addition of aldehyde 0 ( o hesis)
) I purine biosynthesis) FGAR
R-X R-X-C GAR
( \ “H
10-Formyl H,-Folate
-H,-Folate
Monooxygenation
o, H,0
Q phenylalanine tyrosine
H,-Biopterin

NADP+

Carboxylation
(0]

—CHy,—C—
E-Biotin-CO,

ADP, Pi

0
I

—C—Cc—C—
I ‘ E-Biotin-CO,

ADP, Pi
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%>——<$' HO~4: :F~f
H,-Biopterin

NADPH + H*

11
I

—CH—C—
E-Biotin

ATP,
HCO3"

CO,-
2 o)

I
C—Cc—C—
E-Biotin I ‘

ATP,
HCO3"

Based on a Handout Created by ‘01 TA Chris Allen

phenylalanine hydroxylase

propionyl CoA methylmalonyl CoA

step in leucine metabolism
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