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MTHFR

What is it?

MTHFR stands for methylenetetrahydrofolate reductase. This enzyme produces the active form of
folate - 5-methyltetrahydrofolate (6-MTHF), and this is needed to convert homocysteine (HCy) info
the amino acid methionine. We need methionine for the process of methylation which controls
metabolism and gene expression throughout the body.

MTHFR polymorphisms

A polymorphism is a minor change in a gene that can affect the structure or activity of the protein
coded by the gene. Gene polymorphisms determine the differences between individuals such as
eye colour, blood group and susceptibility fo disease. Amazingly, our genetic code consists of only
four molecules called nucleofides - adenine (A), cytosine (C), guanine (G) and thymine (T). Our
chromosomes consist of two strands of genetic material.The A bases on one strand pair specifically
with the T bases on the other strand and the C bases pair only with G.Two common polymorphisms
of the MTHFR are recognised:

C677T - the expected C base af position 677 on the MTHFR gene is replaced by T
A 1298C - the expected A base at position 1298 on the MTHFR gene is replaced by C

These polymorphisms decrease MTHFR activity, thus decreasing 5-MTHF production. This may
result in higher levels of HCy. MTHFR variants have been associated with increased risk of blood
clots, heart disease, dementia, autism, schizophrenia, neural tube defects and poor pregnancy
outcomes. These associations are, at most, weak. A mutation is a serious change in a gene that
causes disease in a predictable way. The MTHFR variants are not mutations.

Practical genetics

We inherit one copy of each of our genes from each parent. If we have one copy of a variant,
we are heterozygous for that variant. If we have two copies, we are homozygous. The frequency
of MTHFR polymorphisms varies greatly between different races. For C677T, roughly 50% have the
“expected” CC genotype, 40% have CT (heterozygous) and 10% have TT (homozygous). Similar
proportions apply to the A1298C variant - 50% AA, 40% AC, 10% CC. 3% of the population are
compound heterozygotes, one copy of each variant. Two thirds of us have at least one variant. For
C677T, heterozygotes have about 65% of MTHFR activity and homozygotes have about 30%. The
corresponding figures for A1298C are 90% and 60%. Compound heterozygotes (one copy of each
variant) have only a modest decrease.

When to do the MTHFR test

This fest is over-used and often over-interpreted. It doesn’t give a useful measure of your overall
health or your risk of common diseases. Knowing your MTHFR genotype can help if you have high
HCy so that you know how much of that is genetic and how much is down to nutrition. If you have
the MTHFR test, make sure the practitioner ordering it knows how to inferpret it.Your MTHFR genotype
doesn’t tell you what type of folate is good for you.
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