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INTRODUCTION

RESULTS

Carriers of a common folate pathway genetic
variant – a single nucleotide polymorphism (SNP)
C677T in the methylenetetrahydrofolate reductase
gene – have higher plasma levels of homocysteine
(Hcy). This SNP (rs1801133) is also associated with
mild cognitive impairment (MCI) and Alzheimer’s
disease (AD). Plasma Hcy, through its vascular
effects or direct neurotoxicity, is a known risk factor
for poor cognitive performance and is associated
with both severe white matter hyperintensities
(Wmh) and brain atrophy. It is also shown that
C677T gene variant (T, Minor allele frequency 0.3)
is associated with severe white matter
hyperintensity burden and white matter burden is in
turn associated with brain volumes. We therefore set
out to test whether the risk allele of this SNP is
associated with lower volumes, especially in regions
where brain atrophy is related to Wmh, in a large
cohort of subjects with cognitive impairment.

Wmh volumes were significantly associated with brain volume deficits
of up to 1% in the peri-ventricular white matter regions, after adjusting
for age and sex.
The statistical association maps derived for the MTHFR genotype,
showed that the risk allele was associated with regional brain atrophy in
regions where atrophy was associated with wmh volumes. Brain volume
deficits of up to 6% per T allele relative to the MDT were found in the
bilateral fronto-parietal white matter (a critical p-value of 0.002
controlled the standard false discovery rate at the 5% level).

METHODS

Our data consisted of 509 Caucasian subjects (157
AD, 347 MCI; mean age: 75.3+/-6.8 years) scanned
with brain MRI at 1.5 Tesla and genotyped as part
of Alzheimer's Disease Neuroimaging Initiative.
Using tensor-based morphometry, we generated 3D
Jacobian maps of regional brain volume
differences, by mapping subjects to a cohortspecific mean template (MDT). We then created 3D
maps to show regions of volume deficit or excess
relative to the brain template, reflecting, in part,
profiles of neurodegeneration. We used a standard
false discovery rate (FDR) correction for multiple
statistical comparisons across all voxels in the
brain, at the conventionally accepted level of q =
0.05.
We first carried out standard linear regression at
each voxel, to associate wmh volumes against brain
structure after controlling for both age and sex. We
then examined associations between the C677T
genotype and regional brain structure using
multiple regression, controlling for age and sex,
using the additive effect of MTHFR risk alleles
(number of T alleles in the SNP coded as 0,1, or 2).
Tests for the SNP associations were conducted at all
brain voxels, and also specifically in wmhassociated brain regions with a p-value < 0.05.

CONCLUSION

We discovered that the MTHFR gene variant and white matter
hyperintensities influence atrophy in similar brain regions. This
is the first study to map the MTHFR effect on brain structure
which may be due to wmh burden association with the risk allele.
It is plausible that wmh affects brain structure and MTHFR may
be a contributing cause of this association (but probably not the
only cause). The MTHFR risk allele may also directly affect
brain structure independent of the wmh pathway. Further
investigation relating MTHFR gene polymorphisms, wmh, and
brain atrophy is warranted.
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