Transfer of acyl (carbon
chains) require an Sostyl groip
activation step

These reactions involved
a thioester high energy
bond.

B-Mercaptocthylamine
residue CH

Use the compound NH
Coenzyme A (derived
from panthanoic acid,
vitamin B;)

Adenosine-3"
phosphate

The hydrolysis of Pantithenc
thioesters is as acid residue
energetically favorable

as ATP hydrolysis

NH,

P
QS

Cofactors

Required by inactive

- Essential ions - mostly metal ions
- Coenzymes - organic compounds

Used in fatty acid 7071;70—m|3 o )
synthesis, lipid o ] Car_bonl_c anhydrase
production, lipid T active site
modification of proteins o—t—g
and others !
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Metabolite coenzymes

synthesized from common metabolites

ATP Phosphoryl transfer
S-Adenosylmethionine Methyl transfer
UDP-glucose Glycosy! transfer

Vitamin-derived coenzymes
+ vitamins are precursors obtained as
nutrients in small amounts.

* Most vitamins must be enzymatically
transformed to their corresponding
coenzyme

* Vitamin deficiency can lead to disease

OH OH
Reduced foriir
NADH ano

(and NADPH)

Full name

- Nicotinamide adenine
dinucleotide

Vitamin precursor

- nicotinic acid (niacin)

Vitamin deficiency

- Pellagra

Metabolic role

- Oxidation-reduction
involving two-electron
transfers

Cosubstrate for

- dehydrogenases

NH,

Oxidized form

Nicotinamide
‘mononucleotide
(NMN)

Adenosine
‘monophosphate
(AMP)

OH OH(OPOY)

NAD® (NADP®)

FAD (and FMN]Mﬁgf‘LNH
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- flavin adenine e o

dinucleotide A ] s “NH
Vitamin precursor PN N /E& /J*o
- Riboflavin (B,) ! |
Vitamin deficiency e
- Growth retardation CHOH
Metabolic role CHOH
- Oxidation-reduction CHOH

involving one- and two- |

electron transfers ?H; THz
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CoA

Full name: Coenzyme A

Vitamin precursor: Pantothenate (B)
Vitamin deficiency: Dermatitis in chicks
Metabolic role: Acyl transfer
Cosubstrate for: Hundreds of enzymes
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2-Mercap i ADP with 3'-phosphate group

TPP

Full name: Thiamine pyrophosphate

Vitamin precursor: Thiamine (B,)

Vitamin deficiency: beriberi

Metabolic role: Transfer of 2-carbon fragments
containing carbonyl

Prosthetic group for: Some carboxylases
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Thiamine (vitamin B,)

PLP

* Full name
- Pyridoxal phosphate o
* Vitamin precursor ) 5 c//
- Pyridoxine, pyridoxal, [ 5
pyridoxamine (B;) © 0®

o— ll’ —O0—HC_~

+ Vitamin deficiency ©o E('B i
- Dermatitis in rats N7

+ Metabolic role

- Transfer of groups to
and from amino acids

* Prosthetic group for
- fransaminases

CH,

Pyridoxal 5’-phosphate (PLP)

Biotin

Full name: biotin

Vitamin precursor: Biotin

Vitamin deficiency: Dermatitis - humans
Metabolic role: Carboxyl group transfer and ATP-
dependent carboxylation

Prosthetic group for: Some carboxylases

Biotin Lysine
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Tetrahydrofolate

Full name: tetrahydrofolate

Vitamin precursor: Folic acid

Vitamin deficiency: anemia, spina bifida

Metabolic role: One-carbon transfer (formyl, hydroxymethyl)
Cosubstrate for: Dihydrofolate reductase and others
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Other coenzymes

Vitamin K
Deficiency
- Blood clotting disorder
Metabolic role
- carboxylation of Glu
Prosthetic group for
- Vit. K-dep. carboxylase

e o o
o
Vitamin K

(Phylloquinone)

Ubiquinone
Alternate name
- Coenzyme Q
Metabolic role
- Electron transfer
cosubstrate for
- Mitochondrial enzymes
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Other essential vitamins

Vitamin Role Deficiency  solubility

A Vision Night Lipid
blindness

c Antioxidant Scurvy Water

D Gene Rickets Lipid

expression

E Antioxidant Fragile lipid

blood cells

+ Metabolic role

- electron
transfer

* Prosthetic group
for

- cytochromes

Cytochrome b heme group




