
Methylation Issues
MTHFR (methylenetetrahydrofolate reductase) is a gene that produces an enzyme critical for 
methylation, a biochemical process involving the addition of methyl groups to molecules. Methylation 
is essential for DNA repair, gene expression, detoxification, and folate metabolism. Mutations in the 
MTHFR gene, particularly the C677T and A1298C variants, can reduce enzyme activity, leading to 
impaired methylation and potential health issues. These mutations are relatively common, with 
varying prevalence across populations (e.g., ~20-40% of people may carry at least one copy of 
C677T).
MTHFR Mutations and Health Implications

• Reduced Enzyme Function: C677T homozygotes (two copies) may have 30-70% reduced 
enzyme activity, while A1298C homozygotes have milder reductions (~20-40%). Heterozygotes 
(one copy) have intermediate effects.

• Health Risks:
• Homocysteine Elevation: Impaired methylation can lead to high homocysteine levels, 

potentially increasing risk for cardiovascular disease, stroke, and blood clots.
• Folate Metabolism Issues: Reduced conversion of folate to its active form (5-MTHF) 

may contribute to folate deficiency, linked to neural tube defects in pregnancy, 
miscarriage, or infertility.

• Mental Health: Some studies suggest links to depression, anxiety, or bipolar disorder 
due to disrupted neurotransmitter synthesis (e.g., serotonin, dopamine).

• Chronic Conditions: Possible associations with migraines, fibromyalgia, chronic fatigue, 
or autism, though evidence is mixed and not conclusive.

• Not a Direct Cause: MTHFR mutations are risk factors, not deterministic. Lifestyle, diet, and 
other genetic factors significantly influence outcomes.

Other Genetic Methylation Issues
Methylation involves a complex pathway with multiple genes. Mutations or variations in these genes 
can also disrupt methylation:

1. MTR/MTRR (Methionine Synthase/Reductase):
• These genes support the conversion of homocysteine to methionine. Mutations can 

impair this process, leading to elevated homocysteine and reduced methionine, affecting 
DNA methylation and protein synthesis.

• Potential issues: Fatigue, cognitive dysfunction, or developmental delays.
2. COMT (Catechol-O-Methyltransferase):

• COMT regulates dopamine and estrogen metabolism via methylation. Variants (e.g., 
Val158Met) can cause "slow" or "fast" methylation, affecting mood, stress response, or 
estrogen-related conditions.

• Potential issues: Anxiety, PMS, or increased sensitivity to stimulants.
3. CBS (Cystathionine Beta-Synthase):

• CBS helps convert homocysteine to cystathionine in the transsulfuration pathway. 
Overactive CBS variants can deplete methyl groups, while underactive ones may 
elevate homocysteine.

• Potential issues: Detoxification problems or sulfur sensitivity.
4. BHMT (Betaine-Homocysteine Methyltransferase):



• BHMT supports an alternative pathway for homocysteine metabolism using betaine. 
Variants may reduce methylation efficiency.

• Potential issues: Similar to MTR/MTRR, with impacts on energy and detoxification.
5. FOLR1/FOLR2 (Folate Receptors):

• These genes regulate folate uptake. Mutations can impair folate delivery to cells, 
mimicking MTHFR-related issues.

• Potential issues: Folate deficiency symptoms like anemia or pregnancy complications.

Diagnosis and Testing

• Genetic Testing: Direct-to-consumer tests (e.g., 23andMe) or medical-grade panels can identify 
MTHFR and related mutations. Confirmatory testing via a healthcare provider is 
recommended.

• Blood Tests: Measure homocysteine, folate, B12, or methylmalonic acid levels to assess 
methylation status.

• Symptoms-Based Evaluation: Symptoms like fatigue, brain fog, or recurrent miscarriages may 
prompt testing, but they’re nonspecific.

Management and Treatment

• Dietary Support:
• Increase folate-rich foods (leafy greens, legumes) and avoid folic acid (synthetic form, 

poorly converted in MTHFR mutants).
• Consider methylated B vitamins (e.g., 5-MTHF, methyl-B12) under medical supervision.

• Supplements:
• Methylfolate, methylcobalamin (B12), or betaine (TMG) may help, but dosing varies. 

Overmethylation (e.g., anxiety, insomnia) can occur if overdone.
• Avoid high-dose niacin, which depletes methyl groups.

• Lifestyle:
• Reduce alcohol, smoking, and stress, which impair methylation.
• Ensure adequate sleep and exercise to support detoxification.

• Medical Guidance: Work with a functional medicine doctor or genetic counselor, as blanket 
supplementation can worsen symptoms in some cases (e.g., COMT variants).
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