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Fluorescent in situ hybridisation (FISH) for
hemizygous deletion at the elastin locus in patients
with isolated supravalvular aortic stenosis
Helena Fryssira, Rodger Palmer, Katherine A Hallidie-Smith, James Taylor, Dian Donnai,
William Reardon

Abstract
Both Williams syndrome and isolated
supravalvular aortic stenosis (SVAS) are
caused by mutations at the elastin locus.
Deletion demonstrable by FISH is the
hallmark of Williams syndrome, whereas
the mutations reported so far in SVAS
have been more subtle. FISH positive
elastin hemizygosity has not been reported in isolated SVAS. This report
records our experience of FISH for elastin
deletion in isolated SVAS and specifically
reports a patient with non-Williams related SVAS, positive for the elastin deletion by FISH.
(jMed Genet 1997;34:306-308)
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Supravalvular aortic stenosis (SVAS) is a rare
form of left ventricular outflow tract obstruction. It is classically associated with Williams
syndrome,`l5 in which context the related clinical features of characteristic facies, mental
retardation, and gregarious personality will
also be observed.' However, as recognised by
McIKusick,i SVAS may also be recorded in the
absence of Williams syndrome and there have
been several reports documenting autosomal
dominant transmission of the characteristic.8 "'
Despite this distinction between isolated SVAS
and Williams syndrome associated SVAS, the
natural history of the abnormality appears

which the translocation breakpoint on chromosome 7 was shown to disrupt the elastin
gene.'4 '5 Submicroscopic hemizygous deletions at the elastin locus have since been shown
in both familial and sporadic cases of Williams
syndrome. " Importantly, these deletions appeared to encompass the whole gene and possibly extend beyond elastin. The size of the
deletions is thought to exceed 250 kb.'7 The
greater phenotypic effects in Williams syndrome were speculated to represent either
functional differences between individual mutations of elastin or deletion of adjacent loci in
Williams syndrome. '6 '7 Fluorescent in situ
hybridisation using cosmid probes flanking
either end of the elastin locus to determine
hemizygosity at this locus has since been found
to give a positive result in 96% of patients with
classical Williams syndrome'8 and these data
have been corroborated from other smaller

studies.'9 2()

Two other reports have identified mutations
within the elastin gene in SVAS. Ewart et al'7
described a second family with deletion at the
3' end of the elastin gene, in the same region as
that reported earlier in the family with a 6;7
translocation disrupting the elastin gene.'5
Similarly, Olson et aP-' reported a single family
with SVAS segregating, in which a deletion
within the elastin locus was identified. While
this deletion does disrupt the same region of
the gene at the 3' end, as previously reported in
non-Williams related SVAS,'5 17 it also extends
within the gene almost to the 5' end. No FISH
similar in both instances. As is true of Williams data were presented for this case.
Although it is now clear that the molecular
syndrome, many patients with isolated SVAS
of isolated SVAS and Williams syndrome
basis
may have pulmonary stenosis or stenoses of
the precise basis of the phenotypic
are
similar,
11
with
other arteries.' 12However, in contrast
Williams syndrome, these patients have normal differences between these two clinically distinct
facial features and development. Aside from situations remains a matter of conjecture.
familial examples, SVAS may also be encoun- Similarly, the clinical application of these
tered as a sporadic finding in patients with no molecular advances remains quite different in
further features to suggest Williams syndrome, respect of the two patient groups. While elastin
in which case the lesion may represent a new hemizygosity has been well evaluated in
and is now in routine clinimutation at the locus involved in the autosomal Williams syndrome
cal use,'81 21 deletions of elastin have only been
dominant form.
21
The aetiological relationship between SVAS published for three families with SVAS.'5 17
furfrom
data
afP2
presented
et
recently
Morris
become
has
recently
and Williams syndrome
somewhat clearer. Initially familial SVAS was ther studies involving two other SVAS kinmapped to chromosome 7q, near the elastin dreds. Evaluations included documentation of
locus in two families.'3 Further supportive evi- dysmorphic features, echocardiography, and
dence implicating elastin in the genesis of psychological tests for the Williams syndrome
SVAS came from the report of a pedigree cognitive profile (WSCP). In one family, of
showing autosomal dominant transmission of nine affected subjects, with a 75 kb deletion
SVAS associated with a 6;7 translocation, in which disrupted the elastin gene in exon 28
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are listed in table 1. Blood samples were
obtained from patients and their parents and
subjected to cytogenetic analysis.

Table 1 Cardiac findings in the patients included in the report
Stenosis
Identity

Subvalvular

Valvular

Supravalvular

mm Hg Ap

DC
DK
LD
HG
SG
DJ
JK
SP
AP

No echo

Records

Tubular

121
91

Fibromuscular ring
No echo
Subvalve membrane
Subvalve membrane

AoR
Records

Tubular
Tubular
Tubular
Tubular
Ring
Mild sinotubular
Tubular

CYTOGENETIC STUDIES

-

Restricted movement

-

67
96
80
80
79
60

Metaphase chromosomes from peripheral
blood cultures were examined by G banding
for each patient. To evaluate hemizygosity at
the elastin locus, FISH was performed on
metaphase chromosomes cultured from peripheral blood using the commercial probe
WSCR (Oncor Inc, Gaithersburg) containing
cosmids from the 5' and 3' ends of the elastin
gene."6 The telomeric probe D75427 was used
as a marker for chromosome 7 and also as a
control. Ten cells were counted per patient.

and extended 3', SVAS expression was variable;
one had mental retardation, seven had the
WSCP, and two had some facial characteristics
of Williams syndrome. In a second family with
three affected subjects sharing a 300 kb Results
deletion, which included elastin as well as the One of the nine cases evaluated (HG) was
75 kb deleted in the first family, all had the found to be deleted for elastin by FISH (fig 1).
WSCP and facial features of Williams syn- Parental samples from this boy were analysed
drome. In the family with the 6;7 translocation and two signals were observed from the elastin
disrupting elastin,'4 1 none of the affected probes in each parent, indicating that the
members had the WSCP. We have performed patient represents a de novo deletion event.
FISH studies for elastin deletions in nine
patients with isolated SVAS and the purpose of CLINICAL REPORT
this communication is to report our findings.
HG, now aged 16 years, is the second child of
healthy, non-consanguineous parents. The
pregnancy and birth history are unremarkable.
Material and methods
A heart murmur was first investigated aged 4
PATIENTS
Nine cases of isolated SVAS, eight sporadic and years and marked supravalvular aortic stenosis
was identified. The pressure gradient estimated
one familial, were identified through the
records in the Department of Cardiology of the by Doppler echocardiography indicated a presGreat Ormond Street Hospital for Children. In sure drop of 67 mm Hg above the aortic valve
all cases the diagnosis had been confirmed by and cross sectional echocardiography showed a
echocardiography. Careful assessment for fea- moderate degree of left ventricular hypertrophy
tures of Williams syndrome was undertaken on as well as the supravalvular narrowing. Cardiac
all cases and this condition confidently ex- catheterisation confirmed that there was no
cluded. The cardiac findings of these patients gradient between the body of the left ventricle
and the immediate supra-aortic valve region,
but there was a distinct pressure gradient
between the immediate supravalvular area and
the arch of the aorta. Angiocardiography
confirmed a normal left ventricular outlet and
aortic valve. There was an area of tubular narrowing of the ascending aorta, from the sinotubular junction almost to the origin of the
innominate artery, at which point the aorta was
of normal dimension and the origin of the
innominate carotid and left subclavian artery
was normal. No other aortic abnormality or origin stenosis of other arteries was noted. Corrective surgery was undertaken at the age of 7 years.
The patient has enjoyed normal development,
attends normal school, and has none of the stigmata of Williams syndrome (fig 2).

Figure 1 FISH examination of metaphase chromosomes
from patient HG. The telomeric probe D7S427 has been
used to identify both chromosomes 7. There is hemizygosity
at the elastin locus, using the WSCR probe containing
cosmids from the 5' and 3' ends of the elastin gene."6

Discussion
Hemizygosity at the elastin locus has been
shown to be highly sensitive in confirming
mutation at this locus in patients with Williams
syndrome. While the involvement of elastin
mutation in isolated SVAS is indisputable, the
nature of the relationship between SVAS and
Williams syndrome in terms of mutational
basis is less clear. It has been speculated that
Williams syndrome may represent a more
extensive deletion of the elastin locus, incorporating adjacent genes and thereby accounting for
the additional phenotypic characteristics.'5 17
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expressed. However, the identification of absent FISH signals, signifying deletion of both 5'

and 3' ends of the elastin gene in our case of
isolated SVAS, may prompt a re-evaluation of
this tentative conclusion. Further molecular
studies are in progress on this patient.
Dr Katherine Halladie-Smith died in September 1995,
the work reported in this paper was being completed.
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Figure 2 Patient HG. Note the absence of characteristic
facial features of Williams syndrome. (Photograph
reproduced with permission.)

There is recent evidence to support this idea
with the report that LIM-kinase is also deleted
in all 20 Williams syndrome cases tested.23
Morris et aP22 have shown that some deletional
mutations in SVAS families may be associated
with some, but not all, features of Williams
syndrome. Unlike the two situations reported
by Morris et al,22 Olson et af1 identified a family with a deletion confined to the elastin gene
and extending throughout the gene from the 5'
end. This observation would imply that at least
a

proportion of

cases with isolated SVAS

should be amenable to identification by FISH
using cosmids which flank the 5' and 3' ends of
the elastin locus. The patient we describe confirms this but the observation that eight other
cases have normal FISH tests for elastin
suggests that FISH diagnosis of elastin mutations in SVAS cases will apply to only a minority of such patients.
The observation we report is also useful in
terms of how the SVAS and Williams

pheno-

types might be related to mutational events in
elastin. Up to now, it has been thought that the
SVAS related elastin mutations are likely to
result in qualitative or quantitative changes in
elastin mRNA synthesis and have a direct

bearing

on the manner in which this

gene

is
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