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Folate functions

Folates are folic acid compounds -
are part of the vitamin B comg
component of the human diet.
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Folate absorption and transport. (A) Intestinal folate transport. Glutamate carboxypeptidase II (GCPII) hydrolyzes natural food folate
polyglutamates (PGs) to folate monoglutamates (MGs) in the intestine. Folate MGs and synthetic folic acid enter enterocytes by both passive
diffusion and active transport that is probably predominantly mediated by proton-coupled folate transporter (PCFT). Once inside the cell,
oxidized folic acid is reduced to dihydrofolate (DHF) and tetrahydrofolate (THF) by dihydrofolate reductase (DHFR). Absorbed folic acid and
natural folate MGs are converted to 5-methyltetrahydrofolate (5-methylTHF) before transport to the mesenteric vein. (B) Peripheral folate
transport. Circulating 5-methylTHF MGs are internalized by peripheral cells by reduced folate carrier (RFC) or folate receptors (FRs), and

polyglutamated by folylpolyglutamate synthase (FPGS).
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Folate deficiency

Folate deficiency is common in human

malabsorption of folate.

Low folate levels could be additionally
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Genetic basis of Folate
deficienc
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genes.
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Selection of gene variants affecting folate absorption and metabolism (Modified from

Laanpere et al., 2010. With permission from John Wiley and Sons).

Gene  Gene name Polymorphism Phenotypic effect Reference
symbol
CTH cystathionase 1208 G/T (Ser403lle,  higher Hey levels Altmée et al.,
rs1021737) 2010
FOLHT  folate hydrolase 1 1423 C/T (His475Tyr,  reduced enzyme activity Devlin et al.,
rs61886492) 2006
FOLRT  folate receptor 1 1816 delC (rs3833748) delC/A haplotype Hcy-  Nilsson et al.,
1841 G/A raising effect, lower 2012
(rs1540087) folate
MTHFR  methylenetetrahydrofolate 677 C/T (Ala222Val,  reduced enzyme Laanpere et al.,
reductase rs1801133) activity, low folate 2010
1298 A/C (Glu429Ala,  levels and high Hcy4.
rs1801131) 677 C/T also DNA
hypomethylation,
reduced vracil
misincorporation
MTR 5-methyltetrahydrofolate- 2756 A/G (Asp919Gly, reduced Hey Fredriksen et al.,,
homocysteine rs1805087) 2007
methyltransferase
MTRR  5-methylenetetrahydrofolate- 66 A/G (lle22Met, higher Hey levels Gaughan et al.,
homocysteine rs1801394) 2001

methyltransferase reductase
SLC19AT Solute carrier family 19, 80 G/A (Arg27His, higher Hey, impaired Chango et al.,
member 1 rs1051266) folate translocation into  2000; Dufficy
cells et al., 2006




MTHFR C677T Mutation

MethyleneTetraHydroFolate‘ '

C677T, is a significant inducer
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Cont...
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MTHFR 1298A>C (rs1801131)
mutation
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MATERNAL FOLATE STATUS, FETAL
FOLATE-METABOLIZING GENE VARIANTS,
AND FETAL VIABILITY

Several findings indicate that the fetal MTHFR 677C>T polymorphism
may influence fetal viability and that its effect is modulated by maternal
folate status.

In the presence of a diet containing adequate levels of folate, the MTHFR
677T allele has been suggested to increase embryo viability.



FAVORABLE EFFECTS OF MATERNAL AND FETAL
MTHFR 677CT HETEROZYGOUS GENOTYPES ON
FEMALE FERTILITY AND FETAL VIABILITY

In women receiving IVF the heterozygous MTHER 677CT genotype is the

most advantageous for achieving a pregnancy and having a live birth.

In line with these findings, we have demonstrated a lower occurrence of
MTHER 677CT heterozygosity in the female partners of infertile couples
who lack any obvious reason for their infertility and are thus classified as

women with unexplained infertility.

Some of the studies conducted in spontaneously aborted embryos show
that embryos with the MTHER 677CT genotype are more viable than

embryos with homozygous genotypes.



SONCLUSION

d Adequately functioning folate-mediated ¢
synthesis, repair, and integrity, and‘
methylation, thus ensuring chromoso
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SO GRS I E eV IS B EIaReIg el i G oine calbon metabolism, the genomic and cellular responses evoked
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