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Methlyenetetrahydrofolate reductace (MTHFR) is a
key enzyme in the metabolism of homocysteine.
Mutations in the MTHFR gene have been reported
as causes of hyperhomocysteinemia. The most
common MTHFR mutation, C677T, is an autosomal
recessive mutation that results in the production of
thermolabile enzyme with decrease activity for
methylating homocysteine. This mutation involves a
single nucleotide substitution of thymidine for
cytosine at nucleotide position 667 of the MTHFR
gene. Carriers of this mutation are associated with
elevated levels of homycyteine in plasma (1). The
prevalence of the MTHFR C667T mutation in the
general population is estimated to be 10-15%.
Individuals homozygous (both alleles mutated) for
the C677T mutation are predisposed to developing
hyperhomocysteinemia, particularly when deficient
in folate (1). The frequency of C667T
homozygosity is increased in individuals with
coronary artery disease (to 17%), arterial disease (to
19%), and venous thromboembolism (to 11%) (2).

Another mutation in the MTHFR gene also
associated with decreased MTHFR activity and
hyperhomocysteinemia is A1298C. The frequency
of the A1298C mutation is reported to be as high as

Clinical Utility

30% in the genera Caucasian population.
Heterozygosity or homozygosity for A1298C alone
does not result in hyperhomocysteinemia. MTHFR
mutations, when present with other genetic
thrombophilic factors (e.g., factor V Leiden),
dramatically increase risk for venous thrombosis
(2).

Hyperhomocysteinemia is found in women who
have experienced two or more early pregnancy
losses, placental infarction and fetal growth
retardation; however, MTHFR mutation as a cause
of early pregnancy loss is still controversia (3).
Homozygosity for C677T has been shown to have a
2-3 fold increased risk for neural tube defects
(NTD) such as anencephaly and spina bifida, and
compound heterzygosity for C677T and A1298C
may also be arisk factor for NTDs (4).

PathGroup Lab’s MTHFR mutation detection assay
uses TM Biosciences Tag-It(TM) technology that
simultaneously screens for both mutations C677T
and A1298C of the MTHFR gene. This assay
incorporates multiplex PCR and multiplex Allele
Specific Primer Extension (ASPE) with the
universal Tag sorting on the Luminex® 100
XMAP™ platform for gene mutation detection.

- Venous thromboembolism

- Evaluation of thrombotic risk

- Hyperhomocysteimia

- Coronary artery disease, and/or stroke
- Recurrent miscarriages

- Preeclampsia
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M ethodology: Polymerase Chain Reaction (PCR) and Allele Specific Primer Extension

Specimen Collection & Storage: 3-5ml EDTA whole blood (lavender-top tube). Store and transport a room
temperature. If delayed more than 72 hours, store and transport refrigerated. Do not freeze specimen.

Reference Ranges. Mutation not detected

Turnaround Time: 3-5 days
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