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Exclusion of calcitonin as a candidate gene for the
basic defect in a family with autosomal dominant
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SUMMARY Supravalvular aortic stenosis (SVAS) may occur as an isolated autosomal dominant
trait or as a feature of Williams syndrome. It has been suggested that a defect in calcitonin
function may play a role in Williams syndrome. We have excluded calcitonin as a candidate gene
for SVAS using a gene specific probe.

Supravalvular aortic stenosis (SVAS) may occur as
an isolated autosomal dominant trait or as a feature
of Williams syndrome. It has been suggested that
SVAS and Williams syndrome represent differing
manifestations of the same disorder. Overt hyper-
calcaemia is a recognised feature of Williams syn-
drome in the neonate, attracting the title idiopathic
infantile hypercalcaemia (IIH), and animal studies
suggest that fetal hypercalcaemia may be a direct
cause of SVAS. Calcitonin is a peptide hormone
secreted by the thyroid C cells in response to an
increase in plasma calcium and one of its actions is
to lower plasma calcium. The finding of marked
hyperplasia of the C cells in an adult with SVAS,
and demonstration of a blunted calcitonin response
in five children with Williams syndrome but with no
history of hypercalcaemia, has supported the
suggestion that a defect in calcitonin function may
play a role in Williams syndrome.1

In view of these observations it was decided to
investigate calcitonin as a candidate gene in SVAS
families where linkage analysis was possible. The
calcitonin gene has been localised to chromosome
llpl5.2 A TaqI polymorphism detects two common
alleles Al and A2, 6-5 kb and 8-0 kb in length
respectively.3

Methods

Blood samples were obtained from living members
of a family with SVAS which had been described
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previously in 1965.4 Diagnosis was confirmed by left
ventricular angiography and after surgery. Subjects
1.2 and 11.2 have not been investigated but are
obligate gene carriers. Using Southern blotting
techniques a 32p labelled calcitonin gene probe5 was
hybridised to a Southern blot of DNA from the
family digested with TaqI.

Results

The results are as shown in the figure. In subjects
III.1, III.2, and IV.1 SVAS is segregating with the
Al polymorphism, but affected subject III.4 does
not have Al and is a recombinant.
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Discussion

These results exclude calcitonin as a candidate gene
for SVAS in this family. This assumes an autosomal
dominant mode of inheritance, that subjects 1.2,
1I.2, or 11.3 are not homozygotes, that persons
marrying into the family are not asymptomatic gene
carriers, and that no recombination within the
calcitonin gene has occurred. It remains possible
that SVAS is genotypically heterogeneous and the
form of the disease reported here is distinct from
that associated with Williams syndrome. If SVAS
and Williams syndrome do belong to a single clinical
spectrum we must deduce that a calcitonin gene
defect is not responsible for the latter and the
observed deficiency in calcitonin production is not
the result of a primary gene defect.
On the broader front, this study illustrates the

power of the candidate gene approach. In rare
conditions or those where large pedigrees are
unusual, gene localisation by linkage mapping is
difficult or impossible. A viable approach to such
disorders is to use a probe derived from a gene likely

to be implicated in the cause. In this report one
likely candidate has been effectively excluded using
a single pedigree.

We would like to thank Dr R K Craig of the
Middlesex Hospital for the use of the calcitonin
probe phT-B3.
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