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(Mammals cannot synthesise)

FOLIC ACID

Folic acid is not itself biochemically active and must first be reduced at the 5-6 and 7-8 double bonds by
dihydrofolate reductase (1.5.1.3) to form TETRAHYDROFOLIC ACID ( Hafolate). This is the origin of

a variety of derivatives which are involved in the transfer of one-carbon (C1) units, other than CO,, and
which may be described as the C1-FOLIC ACID POOL They exist at different levels of oxidation equivalent
to methyl (-CH3), methylene (-CHs-), formyl (-CH=0), formimino (-CH=NH), and methenyl (-CH=) and
their reactions and interrelationships are illustrated below.

The 4-atom system of N-5, C-6, C-9 and N-10, which is circled, is a chelating agent and hence has a high
affinity for formaldehyde.

H
N N H
HZN@ i“c
NN
OH H ‘H’
N—

o R Formate
Tetrahydrofolate&
_ 3.5.1.10
Fg?ﬁpa"m' 0-

mate

H
2.1.25 HZNK/N g :
lutamate N <

N CH,
OH H i

_N-R

Methionine

Homocysteine

H
H,! N N

NS

N H
OH CH H, N N H
N°-Methyl- A NJI ;@; N“’-Form;ITO
sfolate N oh %H ‘Hz Hafolate
Glycine NH N-R

14.4.2 3549

N°-Formimifio- Hafolate

21210
FADH, o Serine
1.7.99.5 RL:ECC "o
FAD 2.1.21 5
H Glyci "
N H
Nv\[ :E’; YL
. N " SN H,
OH | %1 CH —g_R
CH—MN-R N°®,N'"-Methenyi- -
N® N"°-Methylene~ " Hgfolate

Hafolate

NADP® NADPH+H'

ENZYMES
1.4.4.2 Glycine dehydrogenase (decarboxylating) 2.1.2.3 Phosphoribosylamidoimidazole-
1.5.1.3 Dihydrofolate reductase carboxamide formyltransferase
1.5.1.5 Methylene-THF dehydrogenase (NADP™) 2.1.25  Glutamate formiminotransferase
1.7.99.5 5,10-Methylene-THF reductase (FADH,) 2.1.2.10 Aminomethyltransferase
2.1.1.13 5-Methyl-THF— homocysteine S-methyltransferase 3.5.1.10 Formyl-THF deformylase
2.1.1.45 Thymidylate synthase 2-2-‘1‘-2 Methenyl-THF cyclohydrolase
2.1.2.1  Glycine hydroxymethyltransferase 6339 gf’gg‘m}'jﬂ_‘%gg ';y‘gg'_‘l’igg:‘;“'”ase
2.1.2.2 Phosphoribosylglycinamide formyltransferase 6.34.3 Formate-tetrahydofolate ligase
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