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Comment on ‘increased frequency of combined
methylenetetrahydrofolate reductase C677T and
A1298C mutated alleles in spontaneously aborted

embryos’
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We read with great interest the recent article by Zetterberg et
al.' that examined the potential role of methylenetetrahy-
drofolate reductase (MTHFR) gene polymorphisms in
contributing to early spontaneous abortions. Zetterberg et
al.! determined the incidence of C677T and A1298C MTHFR
mutations in a study cohort (n=80), which consisted of
foetal tissue samples from early spontaneous abortions,
and a control group (n=125), which consisted of DNA
samples from healthy blood donors that were presumably
chosen at random. In their study group, early spontaneous
abortions were defined as foetal deaths that occurred before
the twentieth week of gestation. The earliest foetal death
occurred at 6 weeks gestation and the majority, 87.5% of
foetal deaths, occurred before the twelfth week of gestation.
Both study and control groups were from the island of Crete.
Using a solid-phase minisequencing technique, Zetterberg et
al.! determined that combined 677TT/1298AA and 677CT/
1298AC genotypes were observed more frequently in their
foetal study group than in their adult control group (Odds
ratio [OR] of 2.06, P=0.015). They also observed that MTHFR
mutations, taking into account single or multiple muta-
tions, were more common in the foetal group than adult
controls (OR of 14.2, P=0.001), suggesting to them that
MTHEFR mutations may play a significant role in determin-
ing foetal viability, especially during times of high folate
demand. Zetterberg et al.' only observed MTHFR mutations
in trans positions and did not identify any 677TT/1298AC,
677CT/1298CC or C77TT/1298CC genotype combinations
in either their study or control groups. They propose that
there is complete linkage disequilibrium between the two
common MTHFR polymorphisms, C677T and A1298C, as
MTHFR mutations in cis positions were not identified in
their study.

Complete linkage disequilibrium between the C677T and
A1298C mutations has been previously proposed,®~*
however, there is substantial evidence indicating that any
linkage disequilibrium between MTHFR mutations is likely
incomplete.’~'! The discovery of MTHFR mutations in cis
positions is of great importance, as it allows multiple, speci-
fically triple and quadruple MTHFR mutations, to occur
within a genome. These compound MTHFR mutations

may have deleterious clinical effects, especially during
times of folate insufficiency.

We have previously demonstrated the existence of all
MTHEFR C677T and A1298C MTHEFR genotype combinations
in a foetal study group.® The absence of 677CT/1298CC and
677TT/1298CC genotype combinations in our neonatal
control group® provides strong evidence that compound triple
and quadruple MTHFR mutations may be associated with
compromised foetal viability. There has been some criticism
with the Mboll restriction fragment length polymorphism
detection of A1298C mutations, due to possible interference
from silent T1317C mutations® however, these criticisms are
unfounded, especially since the identification of mutated
alleles would not be compromised.'? A recent study by Volcik
et al.'' has even demonstrated the existence of a MTHFR
677TT/1298CC genotype in a living Hispanic woman who
had a child with spina bifida, providing further evidence that
recombinant events between MTHFR mutation loci do occur
despite their short physical distance of 2.1 kb.®

In an adult Canadian population of predominantly
European (Celtic) descent and other ethnic backgrounds,
we have demonstrated a relatively high frequency of
677TT/1298AC genotypes, ranging from 9.2 to 12.5% in
study and control groups, respectively, indicating a strong
incidence of cis MTHFR mutations in this population.®'? This
is in contrast to Weisberg et al.’ who studied Canadian groups
of 133 children with spina bifida and 141 mothers of children
with spina bifida and discovered only a single child with a
MTHEFR 677TT/1298AC genotype. Although Canadian, the
ethnic heritage of their study population is unknown.

The seemingly conflicting reports regarding the identifi-
cation of cis and trans MTHFR mutations are probably
best explained by the heterogeneity of the study popula-
tions. There is no doubt that there are both ethnic and
regional differences in MTHFR C677T allele distributions,
as well as A1298C allele distributions.'~*®%%!! The allele
frequency of MTHFR C677T mutations ranges dramatically
from 0.052 in African Blacks to 0.487 in Columbians.® Even
within a country, such as Canada, there are regional differ-
ences in MTHFR allele distributions, as the Canadian
population is ethnically heterogeneous. Canadian MTHFR



677T allele frequencies have been reported in Canadian
Inuit (6.1%),'* Manitoba neonates (24.97%),'> French
Canadians (38%)'® and our neonatal (27.3%)® and adult
(40%) control and study groups.® Considering the regional
variations in MTHEFR allele distributions, it is not comple-
tely surprising that some studies have recognised the
common MTHFR mutations only in trans positions.!™* It
is quite possible that in certain populations, such as on
the island of Crete recombinant events between MTHFR
677T and 1298C mutations are very rare occurrences and
identification of any cis mutations would require genotyp-
ing of a large number of individuals.

Although Zetterberg et al.' investigated early sponta-
neous abortions, with all foetal deaths occurring before 6
and 20 weeks of gestation, the inherent limitation of their
study, as well as other studies investigating foetal viability,®
is that very early spontaneous abortions are not examined
in study populations. The true contribution of MTHFR
mutations to reduced foetal viability may be difficult to
determine, as the majority of pregnancies that sponta-
neously terminate before 6 weeks of gestation is not
identified clinically. It is evident that additional large-scale
population studies are required to fully elucidate the role
of MTHFR mutations in contributing to decreased foetal
viability. It also appears that regionally based studies are
necessary to assess risks for specific populations.
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Reply to ‘MTHFR C677T and A1298C polymorphisms
and mutated sequences occurring in cis’
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Isotalo and Donnelly comment in their letter (2002, in
this issue) on the conflicting reports regarding the preva-
lence of MTHFR 677T and 1298C alleles occurring in cis.

In our study we did not find any triple or quadruple

MTHFR mutation combinations either in the spontaneous

abortion group (n=80) or in the control group which
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