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Frequency ofinherited
deletions of 22ql 1

We read with interest the report by Ryan et at
on the spectrum of clinical features associ-
ated with 22ql 1 deletions, in which they aim
"to increase the clinical information on which
management and counselling can be based".
They report a frequency of inherited dele-
tions of28% in their study. We have looked at
the frequency of familial cases of 22ql 1 dele-
tions in patients from all of Wales, none of
whom was included in the European collabo-
rative study, and have found a much lower
frequency.

Since starting investigations for 22ql 1

deletions, it has been our policy to test both
parents of all deletion cases irrespective of the
reason for referral. Fifty cases with a deletion
have now been detected, and these have been
referred by clinicians from a range of
disciplines, including medical genetics, pae-

diatrics, cardiology, psychiatry, and nephrol-
ogy. In 41 cases both parents were studied
and in two cases only maternal blood was

available. Most of the families who have not
been studied are recent referrals. The dele-
tion was inherited in only four out of the 41
cases, giving a frequency of approximately
10%. The four cases of parental transmission
were all maternal, and all parents with the
microdeletion showed facial features associ-
ated with 22ql 1 deletion. One patient had a

corrected double outlet right ventricle, an-

other had a ventral septal defect which closed
spontaneously in childhood.
The frequency of familial transmission in

our group of patients of 10% is nearer the
figure of 8% reported by Driscoll et af in the
only other large study than the 28% reported
by the European collaborative study.' It is
difficult to explain the large discrepancy
between these figures; however, we would
stress that where possible we follow up all
cases irrespective ofparental phenotypes, and
although the collaborative study is a far larger
one, the authors recognise that patient selec-
tion for testing because of suggestive clinical
features may have inflated their frequency. If
an assumption is made that no further
deletions were present in the parents not
tested by Ryan et al,' then the minimal
estimate of inherited deletion from their
study is 81/558 or 15%, a value closer to our

frequency.
An accurate figure for parental transmis-

sion of 22ql 1 microdeletions is important
when counselling parents of a child recently
diagnosed, helping to allay anxiety, guilt, and
also fears of recurrence. A risk of 28%
coming as it does from such a comprehensive
and well respected study is the one most likely
to be used for counselling purposes; however,
in view of our findings and those ofDriscoll et

al,2 we feel this may be too high and that more
clinical data on non-selected patients are

needed before a true frequency of familial
transmission is known.
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The annual incidence of
DiGeorgelvelocardiofacial
syndrome

The majority of cases with either DiGeorge
syndrome or velocardiofacial syndrome are

caused by a submicroscopic deletion in chro-
mosome 22ql 1 (del22ql 1).'-3 Since the
advent of a routine diagnostic test for this
microdeletion, the number of patients diag-
nosed has increased dramatically, including
many patients with either mild features or

non-specific presenting symptoms. The
del22ql 1 occurs much more frequently than
previously thought, but precise incidence fig-
ures are not known. Wilson et al3 found a

del22ql1 in approximately 5% of children
with a congenital heart defect (CHD), and
therefore an estimated incidence of at least
1/4000 live births. A more direct way is to

determine the annual incidence of cases with
a del22ql 1, in a well defined region, with a

known number of births. In a region in
southern France, with an annual birth rate of
approximately 23 000, Du Montcel et at'
found 1/9700 as a minimum incidence of the
del22ql 1 associated with the typical clinical
picture.

In the Flemish region of Belgium, all
genetic tests are performed in four genetic
centres. The number of births was extracted
from the annual reports of the Study Centre
for Perinatal Epidemiology (Studiecentrum
voor perinatale epidemiologie, SPE), which
registers in Flanders over 99% of all live and
stillborn children with a birth weight of over

500 g. Routine genetic testing for a del22ql 1

by means of FISH became available during
the years 1992-1993. A total of 151 Flemish
cases have been diagnosed since and, of these,
94 were born before 1992, six in 1997, and 51
in the five year period between January 1992
and December 1996. The annual birth rate in
Flanders ranges from 68 613 in 1992 to
63 550 in 1996, with a total of 326 166 births
during the five year study period of 1992-
1996. Therefore, the estimated annual inci-
dence of a del22ql 1 in 1992-1996 is
15.3/100 000 newborns (95% confidence
intervals 13.3-17.2), or 1/6395 (table 1).
However, as in the study of Du Montcel et

al,' it is evident that this represents a

minimum estimate, since many cases with
mild features remain undiagnosed. In the
total group of patients with a del22ql 1, 81 of
the 151 patients (54%) have a symptomatic
congenital heart defect (CHD), compared to
37 ofthe 51 patients (72.5%) born during the
last five years. This confirms the clinical
experience that the diagnosis is delayed in
patients without a heart defect. In our series
of patients from 1992-1996, mean age at
diagnosis of those with a heart defect was 8.3
months (range: day of birth-39 months).
During the last three years, the majority of
infants with a conotruncal heart defect and a

del22ql 1 were diagnosed during the first
weeks of life. In contrast, patients without a

heart defect were diagnosed at a mean age of
25.9 months (SD 17 months), when develop-
mental delay or speech delay becomes
evident. It can be estimated, therefore, that a

large proportion of the children born during
the last five years with a del22ql 1 but without
a heart defect remain to be diagnosed.
Taken together, our observation is in good

agreement with a maximal annual incidence
of 1/4500 found in children born in 1993 in
the study of Du Montcel et at and with an

estimated incidence of 1/4000 as suggested
by Wilson et al.3 We conclude that a del22ql 1
is among the most frequent causes of genetic
syndromes.

K DEVRIENDT
J-P FRYNS

Centre for Human Genetics, University ofLeuven,
Herestraat 49, B-3000 Leuven, Belgium

G MORTIER
Department ofMedical Genetics, University of Ghent,

Belgium

Table 1 The minimum annual incidence of del22ql1 at birth in Flanders

Year No of cases Annual incidence per 100 000 95% CI Total births

1992 11 16 6.5-25.4 68 613
1993 10 15 5.2-24.7 66 780
1994 11 17.1 7-27.3 63 851
1995 11 17.2 7-27.4 63 372
1996 8 12.6 2.3-22.7 63 550
Total 51 15.3 13.3-17.2 326 166
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Sharing ofPPT mutations
between distinct clinical
forms of neuronal ceroid
lipofuscinoses in patients
from Scotland

The neuronal ceroid lipofuscinoses (NCLs,
Batten disease) are a group of rare inherited
neurodegenerative diseases ofchildhood clas-
sified according to their age of onset and
ultrastructural appearance of storage mate-
rial. A very unusual cluster of NCL cases is
found in the west of Scotland.' Some patients
have early infantile onset, INCL, a disease
almost entirely confined to Finland and char-
acterised on ultrastructure by granular osmio-
philic deposits (GROD). Other patients have
a later, juvenile, onset but are found to have
GROD (vJNCIJGROD) rather than the fin-
gerprint profiles usually found in juvenile
onset cases. INCL in Finland is caused by
mutations in the gene encoding palmitoyl
protein thioesterase, PPT.2 It was recently
reported that cases of vJNCLIGROD from
Scotland (and elsewhere) also result from
mutations in this gene.' We set out to
determine the disease causing mutations in
PPT in Scottish INCL patients to establish
whether there was any sharing of mutations
with vJNCIJGROD.
Four patients with a diagnosis of INCL

were analysed. Exons of PPT were amplified
from genomic DNA by PCR and then
sequenced in forward and reverse directions.'
We found mutations in PPT in all four patients
and of the eight chromosomes analysed three
different nonsense mutations (LeulOSTOP,
Lys55STOP, and Arg151STOP, table 1) were
present. Therefore, all the INCL patients are
homozygous for mutations predicted to result
in truncation of PPT. For each patient we
amplified parental DNA and were able to show
Mendelian inheritance of mutations.
Two of these mutations (Leul OSTOP and

Argl51STOP) are found in patients with
vJNCL/GROD.' However, in these cases

nonsense mutations do not occur in ho-
mozygous form and are only found in
combination with a missense mutation.
Therefore, we can now show that two
clinically distinct forms of NCL are caused
by shared mutations in PPT. The clinical
significance of these findings is that the
severity of the disease in these patients is
dependent on the combination and type of
mutations present.
There are several diseases in which differ-

ent mutations in the same gene cause
dissimilar clinical phenotypes, for example,
CFTR (cystic fibrosis and congenital bilateral
absence of the vas deferens4). Types A and B
Niemann-Pick disease, like the NCLs, are
lysosomal storage disorders which are both
caused by mutations in the acid sphingomye-
linase gene. As in this study, the same muta-
tion has been found in both forms and the age
of onset and severity of the phenotype is
dependent on the other allele.'

Geographical clustering of a rare auto-
somal recessive genetic disease suggests a
founder effect with patients inheriting the
same ancestral disease chromosomes. De-
tailed genealogical information is not avail-
able on these patients. However, all but one of
the 18 disease chromosomes in INCL and
vJNCL/GROD cases are accounted for by
two nonsense and one missense mutations
(table 1) and it is likely that these are derived
from individual ancestral chromosomes.
High resolution haplotype analysis and popu-
lation studies to determine carrier rates will
be required to resolve the issue.
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Table 1 PPT mutations in Scottish INCL and vJ'NCL/GROD

Case Disease Mutations

389 INCL ArglSlSTOPIArg15STOP
390 INCL ArglSlSTOP/Lys55STOP
392 INCL ArglSlSTOP/Leu1OSTOP
391 INCL LeulOSTOP/LeulOSTOP
105,341, 346 vJNCIJGROD3 ArglSlSTOP/Thr75Pro
325, 345 vJNCL/GROD3 LeulOSTOP/Thr75Pro

Bold type indicates mutations present in both INCL and vJNCIJGROD.
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PTEN and prostate cancer

The PTEN gene (phosphate and tensin
homologue), located on 10q23,' has been
reported to be the Cowden disease suscepti-
bility gene. Germline mutations in PTEN
have been found in patients with this
syndrome.' This disorder is characterised by
the development of hamartomas at various
sites, as well as an increased predisposition
for thyroid cancer and for breast cancer in
women.` PTEN has also been reported as
being altered in other types of cancer includ-
ing glioblastoma,' 2 endometrial carcinoma,'"
and kidney carcinoma.2 This gene has
additionally been suggested to play a role in
prostate cancer as PTEN alterations have
been found in multiple prostate cancer cell
lines.'

In order to investigate the role ofmutations
in the PTEN gene in primary prostate cancer,
we analysed microdissected prostate adeno-
carcinoma tissue from 28 patients with
histopathologically confirmed cancer. All
nine exons ofPTEN were PCR amplified and
screened for mutations by single strand con-
formational polymorphism analysis (SSCP).
Samples displaying mobility shifts were sub-
jected to DNA sequence analysis. This analy-
sis failed to detect homozygous deletions of
the PTEN gene in any sample. A hetero-
zygous mutation was identified in only one of
the prostate tumour samples and was charac-
terised as a single base deletion in codon 68
(TAC-*AC). Additionally, an A-+G poly-
morphism 96 bp upstream of the beginning
of exon 2 was found in nine of 28 samples
(32.1%). Based on this analysis, we conclude
that mutations of the PTEN gene are rare in
primary prostate cancers.
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