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N> Formyl THF N> N1 Methylene THF N> N1 Formyl THF N> methyl
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Formyl-THF «—> Methylenyl-THF «—> Methylene-THF ——» 5-CH,-THF
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Irreversible
Step
Formyl-THF: Methionyl-tRNA formyltransferase Folate Trap
Methylene-THF: Thymidylate synthase
5-CH;-THF: Methionine synthase S MED-
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3-CH;-THF Methionine =~ ¢
SAM
Methionine
Synthase )
THF
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Formyl-THF «—> Methylenyl-THF «—> Methylene-THF —» 5-CH;-THF
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Dietary Methionine
5-CHy-THF N

Methionine

Synthase )

Homocysteine
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Neurological
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Vit By, Methionine =~ ¢
SAM
Methionine
Synthase )
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Methylenetetrahydrofolate
Reductase (MTHFR) Deficiency

Formyl-THF «—> Methylenyl-THF «—> Methylene-THF -X—p
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Dietary Methionine
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Dietary Methionine
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Reductase (MTHFR) Deficiency

Formyl-THF «—> Methylenyl-THF «—> Methylene-THF -X—p 5-CH,-THF
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Dihydrofolate reductase (DHFR)
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Catalyzes over 140 reactions!  LYS
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Commonly linked to Lysine

Reaction Types on AA substrates

Decarboxylation
Transamination
Racemization
Deamination
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a-ketoglutarate Glutamate
CoOO o CoO o
+
O—é—CH CHZ—H_O H, N—é—CH CHz—u_o

COO coo-
H N — é—cm@ - é—CH
Transaminase

L-Phenylalanme Phenylpyruvate
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Acetyl CoA

Carboxylation in Fatty Acid Synthesis

INSULIN GLUCAGON

o\ /©

Acetyl CoA B
Carboxylase 0 O

ATP + HCO3" > M + ADP
BIOTIN 0) SCoA

Malonyl CoA
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HN)J\NH Apoenzyme

Holocarboxylase
Synthetase

Biotinidase
AMP + PP,

Free Biotin Pool

_[ve—N
Biocytin Holoenzyme-Lys—}

Activated ) ATP + HCO;5’

Peptide-Lys —N Carboxyl % M
'O%]f N

-|IH

Dietary Biotin

Substrate-CO ADP+P

ubstrate-CO,

Gluconeogenesis s Substrate

Fatty acid synthesis o -MED-
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Pyruvate Thiamine
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Breaking N \ /
C-C bond J /
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Pyruvate Dehydrogenase Complex (PDC)

NAD*+ H* NADH

Pyruvate—\—z» Acetyl CoA + CO,

NAD*+ H* NADH

Isocitrate S—2 a-ketoglutarate + CO,
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LIPOIC ACID /—}
S—S Lipoic Acid
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. PantothenicAcd

Pantothenic
Acid
(Vitamin B5)
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Pyruvate Dehydrogenase Complex

Pyruvate e Thiamine BASE:
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Ascorbic Acid (AscH,)

Hexose derivative

Ascorbate (AscH)
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C HO
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HOLAON” Koy =41 0

H \— «—— HO

HO OH -0 OH
Ascorbic Acid (AscH,) Ascorbate (AscH")
Hexose derivative '

pKaZ =12

Ascorbate (Asc?)
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Ascorbic Acid (AscH,) Ascorbate (AscH") \ Ascorbate Radical (AscH)
Hexose derivative i

pK; =12 R' +e"— R

Donates e to free radical

Ascorbate (Asc?)
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Ascorbate Dehydroascorbate HO
HO
S UG e e W
HO NH, HO NH,

. OH
Defpalmllis Dopamine Beta-Hydroxylase Norepinephrine
: (Monooxygenase)
i Proline HN OH :
Hydroxyproline
O 0
NH NH
a-KG Succinate
02 COZ
Lysine Hydroxylysine
NH3 NH3
Fe*? Fe*3 OH
Collagen Modified collagen
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Vitamins A, K, E, D
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VITAMIN A COMPOUNDS

R

Ester
Retinyl
&7 Esters
Retinol
Retinol
(Vitamin A)) B-carotene
. fzilel . B-carotene
Retinal l Chylomicron
(RE) !
Retinoic Acid ' Retinal
Gene e}pression GUILE
Retinoic Lymph l,
Acid Retinyl
Esters (RE)
TARGET TISSUE
INTESTINE
L3 —
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THE VISUAL CYCLE
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1, 4 Naphthoquinone

Vitamin K,

Vitamin K,

Menaquinone

O
Vitamin K, Menadinone
O
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The Vitamin K Cycle
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Clotting Factor O, 0=C=0 Clotting Factor

Precursor Active
v-glutamyl carboxylase
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LOO" + a-tocopherol-OH / LOOH + a-tocopherol-0O°

FORMATION OF LIPID PEROXIDES

H,0 )
H + -OH X .  Lipid Radical

Unsaturated Lipid \ 0,

/ / /i
O~0oH H + O-o
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Stimulates uptake of Ca*?, PO, in intestines
H

//'

Skin
—_—

UV light Cholecalciferol

HO
7-dehydrocholesterol

Liver

1, 25-Dihydroxycholecalciferol .
(1, 25-(OH),D;) 25-Hydroxycholecalciferol

(Calcitriol) Calcidiol

Vitamin D binds to the Vitamin DBP EEA,AE;PQWAYCDM
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4 Parathyroids
Low serum
Ca+2
4
T PTH >
Osteoclasts
Intestines:
+2 -3
l Ca**and PO, absorbs Ca*2
released from bone

and PO,3
Kidneys \ /

25(0H)D,——> 1, 25(0OH),D, —> 1, 25(0H),D;

l Urine Ca*2
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\ Canaliculi

Lacunae
SPONGY (Osteoblasts)

Haversian Canal Lamellae
(Blood, lymph, nerves)
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