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Meiotic Drive at the Myotonic Dystrophy and the
Cone-Rod Dystrophy Loci on Chromosome 19q13.3

To the Editor:

The apparently conflicting observations of a high new-
mutation rate at the myotonic dystrophy (DM) locus on
chromosome 19q13.3 and of a founder effect for DM
chromosomes led researchers to invoke the influence of
meiotic drive at this locus. Two studies (Carey et al.
1994; Gennarelli et al. 1994) suggested such an effect
in male meioses, whereas one study (Shaw et al. 1995)
found evidence for segregation distortion in female
meioses. In the October 1996 issue of the Journal,
Leeflang et al. demonstrated convincing evidence that,
if such an effect exists in male meioses, it must operate
postejaculation, presumably influencing sperm motility
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or sperm survival. In so doing, the authors also reviewed
the literature both supporting and opposing the influ-
ence of the action of meiotic drive at the DM locus.
However, they appear to have missed a report from our
laboratory (Evans et al. 1994) of a similar observation
for dominant cone-rod dystrophy (CORD2), a form of
retinal degeneration that also maps to chromosome 19q.
The data from the study of the CORD2 locus suggest
segregation distortion in female meioses. The most re-
cent locus refinement for CORD2 (Bellingham et al., in
press) places it in an interval 0.8-2.4 Mb distal to the
DM locus, on the metric FISH map of Gordon et al.
(19935). Is it not possible that the close proximity of
these two loci, both of which apparently have such an
unusual pattern of inheritance, is more than a coinci-
dence?

There appear to be five hypotheses to explain this
observation.

1. It is possible that this is indeed no more than a
coincidence. Several reports of anomalous segregation
for other human conditions exist in the literature, al-
though most of these were tentative and remain uncon-
firmed. These conditions include split-hand/split-foot
malformation (Stevenson and Jennings 1960), retino-
blastoma (Munier et al. 1992), aniridia (Shaw et al.
1960), Alport syndrome (Shaw and Glover 1961), and
postaxial polysyndactyly (Orioli 1995). Evidence for
segregation distortion of alleles for several blood-group
markers also has been observed (Palaniappan et al.
1996). Nevertheless, meiotic drive in humans remains a
relatively rare phenomenon, so this hypothesis seems
unlikely.

2. It is not unreasonable to speculate that these dis-
eases may be allelic, since DM patients do have some
visual symptoms (Burian and Burns 1967). However,
these symptoms are clinically very different from the
symptoms of CORD2. In addition, in the CORD2-
linked family, there is a crossover between the pheno-
type and the DM expansion, which also is seen with
two other markers that are distal to DM and proximal
to CORD2 (data not shown). This hypothesis therefore
is excluded.

3. A third hypothesis would suppose that gamete se-
lection at both loci operates on the alleles of the DM
locus. If the mutation in the CORD2 family arose on a
chromosome containing a DM allele of 19 repeats,
which is one of the founder chromosomes first postu-
lated by Imbert et al. (1993), then patients with CORD2
would carry a predisposition to DM but not the disease
itself. CORD2 then would be selected in gametes not
because of any allele at this locus but because it was in
linkage disequilibrium with the DM predisposing allele.
However, the linked DM allele in the CORD2 family is
in fact the smallest, most common allele—that is, the
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five-repeat allele (data not shown)—reported by Brook
et al. (1992). Therefore, this hypothesis also appears to
be excluded.

4. When the converse of the third hypothesis is con-
sidered, a gamete-selection effect for the CORD2 gene,
with the DM locus in linkage disequilibrium, could be
possible. Sperm-motility effects (actually defects) have
been implicated in some inherited eye diseases (Arden
and Fox 1976), although this line of research has “gone
cold” more recently. Also, Small (1993) observed evi-
dence for segregation distortion in macular dystrophy,
another disease of the central retina, which is linked to
chromosome 6. In this scenario, the visual symptoms in
DM patients may be interpreted as deriving from a less
severe allele at the CORD2 locus, which is in linkage
disequilibrium with DM and is subject to meiotic drive.
This hypothesis could be tested by the determination
of whether the DM-chromosome founder-effect region
described by Imbert et al. (1993) extends as far as the
CORD?2 locus.

5. A fifth hypothesis would invoke the existence of
another gene, in the vicinity of the DM and CORD2
loci, with an allele or alleles that are in linkage disequi-
librium with both the DM and CORD2 loci and that
confer an advantage in gamete selection. Although inter-
esting, this theory unfortunately is untestable at present.

As Leeflang et al. (1996) point out, the very existence
of meiotic drive in band 19q13.3 remains controversial.
Further testing of DM founder-effect chromosomes may
help to distinguish between the fourth and fifth hypothe-
ses described above. Nevertheless, whatever the out-
come of that analysis, the observation of meiotic drive
at two such physically close loci surely must remain a
significant consideration in this debate.
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