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Folate (referring to the group of B9 vitamins) is a water-soluble vitamin that involves in the metabo-
lism of homocysteine (Hcy), which has been implicated in the development of cardio-cerebrovascu-
lar diseases'. As a dietary micronutrient, folate cannot be synthesized by humans, but are widely
distributed in a variety of green leafy vegetables and fruits. However, folate intakes from natural food
have been increasingly recognized as a suboptimal resource for many individuals, owing to: 1)
dietary folates are rather unstable whose vitamin activity can easily be damaged during food pro-
cessing; 2) the bioavailability of the natural food folates is usually incomplete due to varied physio-
logical conditions towards dietary folate interventions 23. Therefore, exogenous folic acid supplemen-
tation is necessary for maintaining cardio-cerebrovascular health.

Hazards of Under-/Exceed- Intake of Folic Acid

Of the three mutations, nucleic substitutions at position 677 and/or 1298 of MTHFR are frequently
detected in individuals with elevated Hcy levels. Comparing to the wild-type phenotype, up to 60% of
decreased MTHFR enzymatic activities have been detected in homozygous and/or heterozygous
variants’. The correlation between increased risks of CVD-associated diseases and the MTHFR 677TT
genotype is exemplified in Figure 3.

Moreover, the transition of adenine (A) to guanine (G) in the MTRR 66 gene site is also involved in
enhanced expression of Hcy. People carrying MTRR 66AG /GG mutants are likely under a higher risk of
hypertriglyceridemia and CVDsS8.
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Risk Assessment and Protocols for Folic Acid Supplementation
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Inadequate folic acid supply is associated with
increased levels of Hcy in blood. As an independent
risk factor for cardio-cerebrovascular diseases

Gene-related

under-utilization
of folic acid

Deficient Folate
supple in diet

Folate deficiency

(CVDs), elevated plasma Hcy directly mediates
endothelial cell injury, which is thought to induce
vascular inflammation, plaque formation, blood
flow disturbance and the progression of CVDs, such
as hypertension, stroke and coronary heart disease
(Figure 1)*° .

On the other hand, a growing body of evidence has
raised an inverse correlation between folic acid and m
disease development, where persistent high levels of  (RISEEEEY LDl GG

folic acid intakes are potentially linked to fold-in-
creased risks of malignant tumors, including colorec-
tal cancer, prostate cancer, invasive adenocarcino-
ma, etc.®

Elevated plasma Hcy

Figure 1: Hazards of insufficient folic acid intake

Consequently, modest folic acid consumption is essential for optimal human health, especially for
people at high-risk of CVDs. Precise evaluation of appropriate folic acid supplementation for individ-
uals with different requirements is thus extremely important.

MTHFR, MTRR Genes and Folate Metabolism

5,10-methylenetetrahydrofolate reductase (MTHFR) and methionine synthase reductase (MTRR) are
key enzymes for folate metabolism (Figure 2). Strong evidence has shown that genetic polymor-
phisms in MTHFR (c. 677 C>T), MTHFR (c. 1298 A>C) and MTRR (c. 66 A>G) affect the gene activity,
leading to reduced enzymatic activities and decreased efficiency of folate utilization.
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Figure 2: Homocysteine and folate metabolism ,:
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Figure 3: Comparison of the risk of CVDs between normal genotypes and 677 mutants

personalized medication solutions

Tianlong Folic Acid Personalized Medication Solution is designed to rapidly determine the presence of
MTHFR/MTRR polymorphisms including MTHFR (c. 677 C>T), MTHFR (c. 1298 A>C) and MTRR (c. 66
A>G) in specimen with its exclusive pharmacogenomic reagents and the Fascan 48E multi-channel
fluorescence quantitative analyzer. The results can provide genetic clues for risk assessment of CVDs
development and guide appropriate folic acid supplementation.

Gene Locus Genotype and Risk assessment

MTHFR (c. 677 C>T) CC (normal); CT (normal); TT (risk)

MTHFR (c. 1298 A>C) AA (normal); AC (normal); CC (risk)

MTRR (c. 66 A>G) AA (normal): AG (risk): CG (risk)
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