
OVERVIEW
Methylation refers to the biochemical pathway in which methyl 
groups (one carbon and three hydrogen atoms) are added to 
molecules. Because it is involved in nearly all of the body’s functions, 
it contributes to countless biological processes including:

  ▪ Detoxification
  ▪ Energy production
  ▪ Genetic expression/DNA repair
  ▪ Inflammatory, immune, and stress response
  ▪ Neurotransmitter balance
  ▪ Production and recycling of glutathione

An inability to methylate properly can disrupt any of these processes, 
ultimately compromising one’s health as the body is not able to 
effectively respond due to the shortage of methyl groups. Impaired 
detoxification, cardiovascular disease, neurological problems, and 
weakened immune functioning in general, are some conditions linked 
to undermethylation. Research has also linked impaired methylation 
to autoimmunity.
 
The methylenetetrahydrofolate reductase (MTHFR) gene is 
responsible for producing the MTHFR enzyme. However, an MTHFR 
gene that is altered in any way (mutated) can result in reduced 
enzyme activity, which can eventually lead to elevated homocysteine 
levels (hyperhomocysteinemia), especially in the absence of adequate 
folate. This scenario can double one’s risk for developing additional 
illness and/or complications.

CLINICAL SIGNIFICANCE
MTHFR genotyping can provide additional information regarding  
potential causes of elevated homocysteine and appropriate 
therapeutic approaches to address it:

  ▪ MTHFR and homocysteine results can help guide health care   
   providers in the development of personalized dietary and lifestyle 
   recommendations and strategies.

  ▪  In individuals with this genetic polymorphism, increasing their   
 intake of folate alone or in combination with vitamins B6 and B12   

    are recommended.
  ▪  Depending on results, recommendations for methotrexate dosing  
    can be adjusted. 

These variants lead to amino acid differences in the protein that 
reduces its ability to function.

THE ROLE OF MICRONUTRIENTS IN ADDRESSING 
MTHFR MUTATIONS

As with all biological processes, optimal nutrition plays a substantial 
role in methylation pathways. It is possible to compensate for the 
body’s inability to methylate efficiently via supplementation, as 
methylation is dependent on several vitamins. An individual with the 
MTHFR genetic polymorphism generally requires more B vitamins 
than someone who does not possess a variant copy of this gene; the 
specific B vitamins needed include B6, B12, and the active form of 
folate. Choline, SAMe, and trimethylglycine (betaine) are additional 
methyl donors that may also provide benefits. Persons with a variant 
copy of the MTHFR gene are further advised to monitor their 
homocysteine levels; it is worth noting that lowering this amino acid 
may be achieved via supplementation.

Methylation dysfunction may contribute to chronic 
conditions such as:
  ▪ Cardiovascular Disease
  ▪ Cancer 
  ▪ Diabetes
  ▪ Neurological Disorders
  ▪ Autism and other Spectrum
    Disorders

  ▪ Miscarriages and Fertility
  ▪ Birth Defects
  ▪ Alzheimer’s Disease
  ▪ Venous and Arterial   
     Thrombosis
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