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SPI
11q23 rearrangements in acute leukaemias: strategies
for molecular cytogenetic detection
Cuthbert, Gavin; Curtis, Ann; Bown, Nick
Human Genetics, University of Newcastle upon Tyne, NE1 7RU

Rearrangments of 1q23 are frequent cytogenetic abnormalities seen in
haematopoietic malignancies. Over 25 partner sites are implicated in
I1q23 translocations, almost all resulting in abnormal, chimaeric fusions
of the Mixed Lineage Leukaemia gene (MLL). Particularly associated with
monoblastic and infant acute lymphoblastic leukaemia, 1 1q23 changes
confer a dismal prognosis. Since they have important therapeutic
implications, they represent a crucial goal for diagnostic detection. This
retrospective study of thirty childhood acute leukaemia patients (ALL and
AML) compares the use of three approaches for detecting lesions of the
MLL gene;
1. Southern Blot using B859 cDNA probe,
2. RT-PCR using primers for the common translocations t(4;1 1), t(9; 11),
t(1 1;19),
3. FISH using YAC 13HH4 and Oncor MLL cosmid probe.
We conclude that while each of these techniques is applicable in a
diagnostic setting, each has particular limitations and advantages in
terms of ease of use, sensitivity, reliability and cost. Cosmid FISH
backed up by Southern blotting emerges as a first line method of choice,
giving the greatest sensitivity coupled with an ease of use second only to
that of RT-PCR. These results may influence choice of technique for
large multi-centre studies.

SP2
Chromosome painting in mammals as an approach to
comparative genomics
VVienberg, Johannes'; Burkin,D1; Finelli,FI; MOller,S'; Yang,F';
O'Brien,P1; Ferguson-Smith, MA1; Nash, WG2; O'Brien, SJ2; Consiglione,
S3; Stanyon,R3
I Cambridge University, Department of Pathology, Tennis Court Road, Cambridge
CB2 IQP. 2 National Cancer Institute, Frederick, MA, USA, 3 Institute of Physical
Anthropology, University of Genova, Italy

Gene and chromosome maps detailing the homology between regions of
the genome in different species can now be rapidly and economically
assembled by chromosome painting with probes specific for whole
chromosomes or chromosome segments. Painting with human
chromosome specific DNA probes has allowed detection of homologous
chromosome regions in the karyotypes of various species at the
molecular cytogenetic level. We present the results of painting
experiments between chromosomes of human and primates including Old
World and New World monkeys and Prosimians. Further painting
experiments were performed to identify chromosome homologies with
various artiodactyl and camivore species. Chromosome paints were

generated from the respective species by bivariate flow sorting and PCR
using degenerate primers (degenerate oligonucleotide primed PCR, DOP-
PCR). To confirm and extend the observations, flow sorted human
chromosomes were used to paint the karyotype of the respective mammal
(reciprocal chromosome painting). The results of reciprocal painting
promise that within the near future in situ hybridisation will allow the
identification of the ancestral primate or even mammalian karyotype on

the molecular level. We currently expand the use of chromosome paintng
to a wide range of other species including marsupials.

SP3
Co-segregation of a balanced translocation t (3 ; 20)
(p21.2; q12) in a family with maturity-onset diabetes of
the young (MODY) localises the MODY1 gene to 20q12
Ellard, Sian'; Appleton, MI; Turnpenny p2; Hattersley, AT I

I Institute of Clinical Science, University of Exeter Exeter. 2 Department of Clinical
Genetics, Royal Devon & Exeter Hospital, Exeter

Maturity-onset diabetes of the young (MODY) is a sub-group of non-
insulin dependent diabetes mellitus (NIDDM) which is characterised by an
early age of onset and autosomal dominant inheritance. At least three
genes are known to cause MODY; two unknown genes on chromosomes
20q (MODYI) and 12q (MODY3), and the glucokinase gene on 7p13.
MODY1 was localised to chromosome 20q by linkage analysis in a very
large North American pedigree in 1991, but has not been confirmed by
significant linkage in any other pedigrees. Cytogenetic studies of two
members of a MODY family who suffered recurrent miscarriages and were
diagnosed with NIDDM at age 15 and 19 years revealed a balanced
translocation t (3 ; 20) (p21.1; q12). Fluorescent chromosome painting
showed that MODY co-segregated with the translocation in five pedigree
members. We propose that this balanced translocation has disrupted the
MODY1 gene on 20q12. To our knowiedge this is the first confirmation of
the MODYI gene and the first balanced translocation reported to cause
diabetes. Further mapping of the breakpoint using fluorescence in situ
hybridization will play an important role in the identification of the MODYI
gene.

SP4
Mosaicism in Turners syndrome and correlation with
phenotype.
Chu, Carol El; Donaldson, MDC2; Kelnar CJH3; Smail PJ4; Greene SA5;
Connor JM6
I Department of Clinical Genetics, St James's University Hospital, Leeds; 2
Department of Child Health, Glasgow; 3 Child Life and Health, Edinburgh; 4
Aberdeen Children's Hospital, Aberdeen; 5 department of Child Health, Ninewells
Hospital, Dundee; 6 Duncan Guthrie Institute of Medical Genetics, Glasgow

Turners syndrome is a common chromosomal abnormality but has an
extremely variable phenotype and variable response to growth hormone
therapy. The purpose of this study was to look for low-level mosaicism in
multiple tissues from a large number of patients with Tumer's syndrome
and to determine whether mosaicism contributed to the phenotype or
affected the response to therapy. Blood samples, buccal mouth washes
and urine samples were collected from patients attending clinics and
DNA was extracted. X mosaicism was sought by using three sets of X
specific polymorphic microsatellite repeat markers and Y mosaicism by
Southem blotfing of PCR products using Y centromere specific primers.
In our cohort of 130 patients, 59 were cytogenetically non-mosaic (45%).
Blood samples were analysed from all 59 non-mosaic patients, buccal
cells from 35 of these and urinary bladder cells from 28. Evidence of low-
level X chromosomal mosaicism was found in 25 of the 59 patients in one
or more tissues and unsuspected Y mosaicism in 2. Thus only 25% of the
cohort (32/130) were found to have true monosomy X. Comparison of
non-mosaic to mosaic patients showed a highly significant correlation of
monosomy X with structural heart defects (p<.01) but no correlation with
renal abnormalities or response to therapy.

rl1tDSfL Hua 3eneticsLon-eren-- 1 J Med Ge. ne1.996; 33: S IBritish Human Genetics Conference 1996 J Med Genet 1996; 33: Supplement 1

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.33.S
uppl_1.S

1 on 1 January 1996. D
ow

nloaded from
 

http://jmg.bmj.com/


S2 Spoken presentations

SP5
Cognitive and Physical Phenotypic Associations with
Ring X Chromosome.
Brian Coppin'; David Skuse2; Caroline Mitchell3; Patricia Jacobs3; Nick
Dennis', John Crolla3;Paola Dalton3
i Department of Clinical Genetics, Princess Anne Hospital, Southampton S016
5YA; 2 Behavioural Sciences Unit, Institute of Child Health, Great Ormond Street
Hospital, London, 3Wessex Regional Genetics Laboratory, Salisbury SP2 8BJ

The severe phenotype of some patients with a small ring X chromosome
has been attributed to functional disomy following the inability of the ring X
to inactivate. As part of a detailed study of structural abnormalities of the
X chromosome, we have more than 40 patients with a ring X
chromosome. The rings have been characterised both molecularly and
cytogenetically. We are determining parental origin, size and degree of
mosaicism of the rings. Using FISH probes and PCR primers we are

attempting to define the DNA content of the ring X with special reference
to the presence of the XIST gene. Cognitive function and physical
phenotype are being examined in order to ascertain phenotype/genotype
correlations. Patients with a ring X have some physical traits in common
with Tumer syndrome, but some have other uncharacteristic
manifestations. Patients with ring X chromosomes, whether or not they
contain the XIST gene have on average more severe leaming difficulties
than patients with a 45,X karyotype (50% in MLD schools). Furthermore,
we have five cases which challenge the view that the absence of XIST on

a ring X chromosome leads to a cognitive phenotype more severe than
that expected for patients with rings containing XIST.

SP6
Rapid molecular genetic analysis of Charcot-Marie-Tooth
type IA (CMTIA) and hereditary neuropathy with liability
to pressure palsies (HNPP)

Harvey, J'; Bullman, H1; Crolla, J1; Shaw, A2
I Wessex Regional Genetics Laboratory, Salisbury SP2 8E1J; 2 Wessex Clinical
Genetics Service, Princes Anne Hospital, Coxford Road, Southampton, Hampshire,
S016 5YA

91 CMTIA and 18 HNPP referrals were screened using a set of four CA
repeat markers that span the commonly duplicated/deleted region. 36
(40%) CMTIA diagnoses were confirmed. 26 of these CMT1A duplication
confirmations (72%) were made by at least one 3-allele result and the
remaining 10 (28%) were confirmed by allele dosage. Five patients,
including four referred for HNPP and one referred for CMT1A, were

homozygous or hemizygous at all four microsatellite loci. These were

further screened by FISH analysis with the peripheral myelin protein gene
cosmid 103-Bll which maps to this region. A submicroscopic deletion
consistent with HNPP was detected in four patients including the CMT1A
referral. For the first 70 referrals including 57 CMTIA and 13 HNPP,
densitometric analysis using EcoRi/Southern hybridisation with the
CMT1A-REP probe pNEA102, was consistent with the previous
microsatellite analysis. Median nerve conduction velocities (NCVs) were

available for 17 of 22 CMTIA patients with a duplication and all showed a

severe reduction in NCV with a mean of 18.2 within a 13-25 n/sec range.
Only four of 26 non duplicated CMTIA referral patients had NCV's within
this range. These data validate the use of microsatellite/FISH analysis as

a convenient rapid strategy for duplication/deletion detection.

SP7
Alternative splicing of hydroxymethylbilane synthase
mRNA excludes exons 3 and 12
Ong, Patricia; Lanyon, WG; Connor, JM
Duncan Guthrie Institute of Medical Genetics, Yorkhill, Glasgow G3 8SJ

Acute intermittent porphyria (AIP) is an autosomal dominant condition due
to a defect in the gene encoding hydroxymethylbilane synthase (HMB-S).
The entire coding sequence of this gene was screened by performing RT-
PCR amplifications of its cDNA to check for insertions and deletions.
Twenty-seven patients suffering from AIP and forty-four control individuals
consistently revealed shorter transcripts of variable intensities,
corresponding to the absence of exons 3 and 12 after direct sequencing.
We observed that approximately ten to fifty percent of the transcripts were
affected, despite the absence of genomic splice site mutations. Exon 3
contains residues important for substrate binding and elongation. Exon
12, which crosses between domains 1 and 3 of the 3-domain enzyme,

maintains the conformation and integrity of the enzyme. Consequently,
mutations in exons 3 and 12 have been reported to affect the normal
function of the enzyme by inhibiting substrate binding and elongation, and
by reducing the enzyme's activity, respectively. Since altemative splicing
is found in the general population, we conclude that this is a normal
occurrence in peripheral blood lymphocytes. The significance of this
phenomenon is, as yet, unclear but must be taken into account when the
diagnosis of AIP is based on exon skipping.

SP8
A Gene (RPGR) with homology to the RCCI Guanine
Nucleotide Exchange Factor is Mutated in X-linked
retinitis pigmentosa (RP3)
Manson, Forbes1; Dry, K'; Edgar, A1; Lennon, A1; Porter, K1; Bird, A2;Jay,
M2; Wright, A1
'MRC Human Genetics Unit, Western General Hospital, Crewe Road, Edinburgh
EH4 2XU; 2Department of Clinical Ophthalmology, UCL, Moorfields Eye Hospital,
City Road, London

We describe the isolation and partial characterisation of the gene
responsible for one type of X-linked retinifis pigmentosa, RP3. This is the
most common RP locus, accounting for between 11 and 23 % of patients.
The gene is located in Xp21.1 between the genes ETX1 and OTC and
consists of 19 exons spanning 60 kb of genomic DNA. The 2.8 kb
transcript, which is ubiquitously expressed, gives a conceptual translation
product of 815 amino acids and a 90 kDa protein. The N-terminal half of
the predicted protein shows high homology to the seven tandem repeats
of RCCI (regulator of chromosome condensation) and therefore suggests
it may be involved in the regulation of a Ran-like GTPase. The unique C-
terminal half of the predicted protein is highly charged and contains
numerous potential phosphorylation sites and a possible means for
membrane anchorage. Mutation analysis of RPGR (retinitis pigmentosa
GTPase regulator) in affected patients has revealed two intragenic
deletions, three nonsense mutations and three missense mutations.
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SP9
A single PCR assay detects CMTIA duplications and
HNPP deletons of PMP-22 gene.
Yau, Shu C.; Mathew, C.G.; Abbs, S
Division of Medical and Molecular Genetics, United Medical and Dental Schools,
Guy's Hospital, London, United Kingdom.

Charcot-Marie-Tooth neuropathy type I (CMT1A) and hereditary
neuropathy with liability to pressure palsies (HNPP) are associated with a
duplication or deletion, respectively of a 1.5 Mb region on chromosome
17p11.2-p12 containing the peripheral myelin gene-22 (PMP-22).
We have developed a single assay which detects both duplication and
deletion mutations without the requirement for informative markers or blot
hybridisation. Three STS's from PMP-22 and 3 exons from the myelin
protein zero gene (P0) were amplified in a quantitative fluorescent
multiplex PCR assay. From each sample the quantfied signals from the
three PMP-22 STS's were divided by those from the three P0 exons. The
resulting 9 ratios were compared with the corresponding ratios from
control samples to obtain a series of dosage quotients (DQ's) with
expected values of 1, 1.5, or 0.5 for normal, duplicated or deleted
samples respectively. The mean DQ value obtained from samples known
to carry a duplication was significantly different from that obtained from
normal controls. The method has been evaluated by conducting a blind
trial on 20 samples which were all correctly identified. This demonstrates
the power of quanfitative PCR to detect a 3:2 dosage ratio, thus allowing
the detection of PMP-22 gene duplications and deletions in a single
assay.

SPI I

Schizophrenia Multifactorial Linkage Diabetes The
schizophrenia problem
Edwards; J.H
Biochemistry Department; South Parks Road; Oxford; OX13QU

After many publications there is still no strong evidence linking any locus
with a predisposition to schizophrenia. In manic depression psychoses
the position is similar. Most studies have been carried out on large
families. In juvenile diabetes many studies on small families of affected
sib pairs with parents, conveniently termed foursomes, have claimed
many loci with predisposing alleles. The psychoses and the autoimmune
disorders are both examples of inappropriate responses in educable
systems. The failure to define linkages in the former, and the several
successes in the latter, make it clear that either they differ fundamentally
in the nature of their genetic determinants, or that large-family studies are
inefficient in disorders involving alleles of low penetrance, or that the
analyses used are either missing what is present in the psychoses or
finding what is absent in diabetes. These explanations will be discussed
and arguments advanced that the optimal strategy in both is the analysis
of parent-child pairs, at least one affected, and population studies. The
presence of a high familiarity does not imply the presence of a few loci
sufficiently influential for their presence to be revealed by studies of
realistic size, as pointed out by Pearson ninety years ago and more
recently by Penrose (Acta Genet. 4, 257, 1953).

SPI 0
Genotype to phenotype correlations in the
pseudoachondroplasia - multiple epiphyseal dysplasia
disease spectrum
Briggs, Michael'; Rimoin, DL2; Cohn, DH2
I Wellcome Trust Centre for Cell-Matrix Research, School of Biological Sciences,
University of Manchester, Manchester, M13 9PT; 2 Dept of Paediatrics, Cedars-
Sinai Medical Center, Los Angeles, Califomia, 90048, USA

Pseudoachondroplasia (PSACH) and multiple epiphyseal dysplasia (MED)
result from mutations in the gene encoding cartilage oligomeric matrix
protein (COMP). We have used a PCR-SSCP strategy to identify the
range of COMP mutations which can produce these phenotypes. From
our screening set of 45 patients, we identified mutations in 64% (16/25)
of PSACH and 15% (3/20) of MED patients.
In 40% of PSACH patients we identified mutations which delete or insert
an aspartic acid residue (DD372, DD469, VD469) in the CaM-like domain
of COMP. In this same domain we also identified mutations resulfing in
the substitution of conserved residues. Substitution of cysteine (C328R)
or glycine (G440E, G440R) results in PSACH, whereas substitufion of
aspartic acid (D342Y) or asparagine (N453K) results in MED. Finally, in
two families with mild PSACHIMED phenotypes we identified mutabons
which result in the substitution of a threonine residue (T585M, T585R) in
the COOH, demonstrating the importance of this domain in the normal
function of COMP.
We propose that mutations which can be predicted to disrupt the
secondary structure of the CaM-like domain produce PSACH, whereas
mutations which may disrupt Ca++ binding but not the secondary
structure of this domain produce milder MED phenotpes.
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SP12
Potential uptake of predictive testing for BRCAI and
subsequent prophylactic mastectomy amongst different
groups of women;
Lalloo, Fiona'; Middleton, A2; Zeiton, A3; Hadfield, L1; Barr, L3; Evans,
DGR 1

' Family History Clinic, Christie NHS Trust, Manchester; 2 Department of Clinical
Genetics, St James' University Hospital, Leeds; 3 Department of Surgery, South
Manchester NHS Trust, Withington Hospital, Manchester;

Three populations of women were asked about their attitudes to breast
cancer, in particular assessing the potential requirement for predictive
testing for mutations in genes predisposing to breast cancer. These
populations consisted of women form the general public, women

attending a symptomatic breast clinic, and women attending a family
history clinic for counselling All the women were asked whether they
would undergo predictive testing if it were available, although no futher
explanation or counselling was offered at that time. 93.75% of women
from the general public would request "a test' as would 87% of the
women attending the symptomatic breast clinic and 91% of women
attending the family history clinic. omen attending the family history clinic
were asked their views about prophylactic mastectomy. 15.9% would
consider the operation based on their own perceived risks, but this figure
increased to 46% if they were gene positive. The number of women who
were unsure as to their reaction also increased from 11.6% to 28%.
These figures suggest that the potential uptake of both predictive testing
and subsequent prophylactic mastectomy will be great and adequate
provisions should be provided.

SP13
The 5' end of the BRCAI gene lies within a duplicated
region of human chromosome 17q21
Brown, Melissa'; Xu, Chun-Fang'; Nicolai, Hans'; Griffiths, Beatrice;
Chambers, Julie; Black, Donald2; Solomon, Ellen'
I Somatic Cell Genetics Laboratory, Imperial Cancer Research Fund, London,
WC2A 3PX: 2 Beatson Institute for Cancer Research, Bearsden, Glasgow, G61 IBD

BRCA1 is a breasUovarian cancer susceptibility gene on human
chromosome 17q21. To begin to address the hypothesis that abnormal
regulation BRCAI is a crifical step in breastovarian tumourigenesis, we

have determined the detailed structure of its genomic region. We show
that the BRCAI gene is arranged in a head-to head configuration with a

copy of the candidate CA125 gene, lAl-3B, their putative first exons
mapping a maximum of 295 base pairs apart. We further show that this
region of the genome contains a tandem duplication of approximately 30
kilobases, which results in two copies of BRCAI exons I and 2, of exons
1 and 3 of the adjacent 1A1-3B gene and of the 295 base pair intergenic
region. Sequence analysis of the duplicated exons of BRCAI and 1A1-3B
and flanking genomic DNA reveals maintenance of the intron-exon
structure and a high degree of nucleotide sequence identity, suggesfing
that these are non-processed pseudogenes and that the duplication is a

recent event in evolutionary terms. We believe that these findings could
not only confound BRCAI mutation analysis, but could have implications
for the normal and abnormal regulation of BRCAI transcription,
translation and function.

SP14
Molecular genetic investigations of familial
phaeochromocytoma
Woodward, Emma RI; Eng, C2; Affara, NA1; Ponder, BAJ3; Maher, ER'
I Dept. of Pathology, Tennis Court Road, Cambridge CB2 IQP; 2 Division of
Medical Oncology and Division of Cancer Epidemiology and Control, Dana-Farber
Cancer Institute, Harvard Medical School, Boston, USA; 3 CRC Human Cancer
Genetics Research Group, Dept. of Oncology, University of Cambridge, Cambridge
CB2 2QQ

Inherited predisposition to phaeochromocytoma occurs in MEN2, von

Hippel-Lindau (VHL) disease, and NFI. In addition familial
phaeochromocytoma alone has also been reported and we have decribed
germline VHL mutations in three of these kindreds .To further investigate
the genetics of familial phaeochromocytoma we have analysed three
groups of patients with evidence no evidence of VHL disease, MEN2 or

NFl: Group A: 11 kindreds with familial phaeochromocytoma, Group B: 2
patients with isolated bilateral phaeochromocytoma, and Group C: 6
cases of mutiple extra-adrenal phaeochromocytoma or ackenal
phaeochromocytoma with a family history of neuroectodermal tumours.
Germline missense VHL mutations were identified in 5 of 11 kindreds with
familial phaeochromocytoma (3 reported previously). A germline VHL
mutation was also characterised in 1 of the 2 patients with bilateral
phaeochromocytoma. No VHL or RET mutations were detected in the final
group of patients with mutiple extra-adrenal phaeochromocytoma or

adrenal phaeochromocytoma with a family history of neuroectodermal
tumours. Although genetic linkage studies are so far uninformative, the
absence of germline VHL and RET gene mutations identified in some

familial phaeochromocytoma kindreds and the 6 families in group C may
suggest that further susceptibility loci exist.
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SP15
Genotype-phenotype correlations in FAP
Wallis, Yvonne'; Morton, D2; Khan, PM3; Macdonald, F I

I DNA Laboratory, Birmingham Heartlands Hospital, Birmingham; 2 Dept of Surgery,
University of Birmingham, Birmingham; 3 Sylvius Laboratory, Leiden, Holland

42 mutations have been identified in 70 FAP patients. The effect of APC
mutation position on the expression of 9 extracolonic manifestations
(ECM's) and severity of colonic disease was examined using 3 mutation
groups, group I (codons 177452), 11 (codons 457-1309) and Ill

(codonsl395-1493). The expression of at least one ECM was seen in
16%, 26% and 87% of group 1, 11 and III patients respectively. Osteomas
were never seen in group I and hepatoblastomas were only seen in group
11. Statistically significant differences in the incidence of three ECM's,
osteomas, epidermoid cysts and desmoids, were found between the three
groups. The position of the mutation also had an effect on the multiplicity
of ECM expression. Group I patients never expressed more than one

ECM compared to 14% of group 11 patients. All group Ill patients
expressed 2 or more ECMs. The APC mutation also effected the age of
diagnosis of symptoms, with a mean age of 35, 23 and 20 years for group
1, 11 and Ill patients respectively. The mean age at diagnosis of group I
pafients was shown to be significantly greater. Clinical categorisation of
newiy diagnosed patients could therefore aid future mutation screening
programmes.

SP16
Allelic heterogeneity and modifier effects determine
expression in von Hippel Lindau disease.
Webster; Andrew R12;Maher ER1;Woodward ER';Richards FM';Moore
AT2
I Department of Pathology, Cambridge; 2Department of Ophthalmology,
Addenbrooke's Hospital, Cambridge

von Hippel Lindau (VHL) disease is an autosomal dominant cancer
syndrome causing susceptibility to retinal and central nervous system
haemangioblastomas (HB), renal cell carcinoma (RCC) and
phaeochromocytoma. Interfamilial clinical heterogeneity regarding
susceptibility to phaeochromocytoma correlates with allelic heterogeneity
within the VHL gene such that missense mutations confer a much higher
susceptibility to this tumour than deletions or protein-truncating mutations.
To further investigate variable expression in VHL we analysed in detail the
retinal manifestations of 183 gene carriers. There was no clear correlation
between germline mutation and severity of retinal HB. In the patients in
whom an accurate angioma count was possible, 194 relative pairs could
be generated. The correlation coefficient regarding total retinal HBs was

significantly positive in pairs of 1/2 relatedness (+0.29, p<0.005) but there
was no significant correlation in more distantly related pairs of relatives.
The age related risks of cerebellar HB and RCC were higher in patients
with retinal involvement than those without. This suggests that genetic or

environmental modifiers influence the risk of tumour development at
multiple sites.

SP17
A Protocol For Testing For MEN2A Gene Carriers In
Childhood
Morrison, Patrick Ji; Hadden, DR2; Russell, CFJ2; Hughes, AE'; Powell,
D3; Nevin, NC
I Department of Clinical Genetics, Belfast City Hospital Trust, 2 Departments of
Endocrinology & Surgery, Royal Group of Hospitals Trust, Belfast, 3Mater Hospital
Dublin.

We have analysed 5 families and 4 sporadic cases of Multiple Endocrine
Neoplasia type 2A (MEN2A) for mutations of the RET proto-oncogene
over the last 4 years. 15 children and 3 adolescents have been tested -

9 are mutation positive, of whom 3 have had prophylactic thyroidectomy,
one at age 10, and tw at ages 17, and 18. All 3 patients had confirmatory
histology, including frank carcinoma present in the 10 year old. Our
protocol involves initial direct DNA testing at an early age (usually around
6 months) following consultation with the parents in all familial cases.

Baseline calcitonin measurements are taken simultaneously. Results are

given in person to the parents. Gene negative cases within a family with a

known mutation are discharged, mutation positive cases are monitored at
yearly intervals with serum calcitonin estimations. Optimal surgical
intervention is ideally around 8 years, but before 10 years where possible,
while calcitonin levels remain normal. Follow-up post surgery continues
annually including screening for phaeochromocytoma. Conclusions:
Analysis of RET gene mutations within families, is justified in childhood as
this protocol is simple, effective, & allows preventative surgery before the
onset of metastatic tumour spread or detectable clinical or biochemical
abnormality.

SP18
Duplications of proximal 1 5q
Browne, Caroline'; Maher, E2; Long, F'; Temple, K3; Dennis, N3; Barber,
JI; Crolla, J I

I Wessex Regional Genetics Laboratory, Salisbury District Hospital, Salisbury, SP2
8BJ; 2Addenbrooke's NHS Trust, Hills Road, Cambridge, CB2 2QQ; 3 Wessex

Clinical Genetics Service, FPincess Anne Hospital, Coxford Road, Southampton,
Hampshire, S016 6YD

We present the cytogenetic, molecular cytogenetic and molecular genetic
results in 47 individuals from 19 unrelated families with an interstitial
cytogenetic duplication of the proximal long arm of chromosome 15.
Multiple probes showed that the Prader-Willi/Angelman Critical Region
(PWACR) was included in the duplication in 4/19 families each
ascertained through a developmentally delayed child. In one family the
duplication was also found in an affected but not in two unaffected sibs.
Three of the 4 probands had inherited the duplication from a mildly
affected mother and parental samples on the 4th are pending. The
PWACR was not present in the duplication in the remaining 15 families.
Four were referred through a developmentally delayed child, 4 for a

variety of syndromes and 7 were ascertained incidentally. In all 12
families for which parental samples were available, the duplication was

inherited from a phenotypically normal mother in 6 cases and father in the
other 6. Use of PWACR probes discriminates between a large group of
duplications of questionable clinical significance and a smaller group in
which a matemally derived PWACR duplication is consistently associated
with developmental delay and leaming difficulties but not with overt
features of either Prader-Willi or Angelman syndromes.
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SP19
Clinical and molecular analysis of 80 patients with
Williams syndrome and identification of a novel gene
deleted in WS patients
Metcalfe, Kay'; Faure, S2; Dore, JI; Fergusson, WD1; Donnai, DI; Read,
AP';Tassabehji, MI
'Department of Medical Genetics, St Marys Hospital, Manchester M130JH;
2Genethon, Paris, France

Hemizygosity of the elastin gene at 7q11.23 in patients with Williams
syndrome was reported in 1993. Since then no other involved genes have
been idenfified. We have undertaken clinical and molecular studies of
over 80 WS patients. Conventional cytogenetic analysis at the 550 band
level was normal in all cases. Fluorescent in-situ hybridisation studies
with the Oncor Williams Syndrome (WSCR) probe demonstrated a
deletion in 96% of the patients. Heterozygosity studies using novel and
published microsatellite CA repeat markers were informative in 71% of
families. 60% of deletions were maternal in origin and 40% paternal.
Markers involved in the deletion were ELN 17/18, D7S1870, D7S489 and
D7S2472. Flanking markers D7S672 (5) and D7S2490 (3') were not
involved except in one patient deleted for D7S2490, narrowing the deleted
region to less than 3cM in all but this one patient. We have shown by
FISH that a novel protein kinase gene, LIM kinase (LIMK), mapping to
7q11 .23, is deleted in 20/20 WS patients tested. The structural features
and expression pattern of LIMK suggest that it may be involved in neural
cell differentiation, playing a role in intracellular signal transduction.
Further studies are needed to determine whether deletion of LIMK
contributes to the neurological features of WS.

SP20
IGF2 imprinting in Beckwith-Widemann syndrome (BWS)
Lam, Wayne'; Joyce, J A1; Catchpoole, D1; Reik, W2; Schofield, P S;
Maher, E R1
'Departments of Anatomy and Pathology, University of Cambridge, 2Babraham
Institute, Cambridge, UK

BWS is a congenital overgrowth syndrome characterised by the
association of gigantism, macroglossia and viceromegaly with a variety of
developmental anomalies including anterior abdominal wall defects,
hemihyperbtophy, congenital heart defects and Wilms' tumour. MolecuIar
studies have suggested that the BWS gene(s) is imprinted and the
involvement of the paternally expressed IGF2 and maternaHly expressed
H19 genes has been implicated. 5-10% of BWS patients have biallelic
IGF2 expression with repression and methylation of the matemal H19
allele. To further investigate the pathogenesis of BWS we have
investigated the imprinting status in fibroblast cell lines from 14 patients
with normal H19 methylation and found that 12 showed biallelic IGF2
expression. Analysis of IGF2 promoter usage is in progress, but
preliminary results have shown that the loss of IGF2 imprinting observed
is not simply due to a switch in promoter usage to the P1 promoter (which
is always biallelically expressed) but appears to be a genuine loss of
imprinting at one or more of the other three promoters. These results
suggest that regulation of IGF2 expression is complex and that a variety
of molecular mechanisms may result in the loss of IGF2 imprinting in
BWS.

SP21
High specificity of a molecular test for
facioscapulohumeral muscular dystrophy (FSHD)
enables diagnostic service testing in most cases.
Lunt, PW1; Hill, H2; Tyfield, L2
i Clinical Genetics, ristol Childrens Hospital; 2 Molecular genetics, Southmead
Hospital, ristol.

Although 80-85% of FSHD is associated with a deleted DNA fragment
(<35kb) from a 3.3kb repeat at 4q35 detected by pl3E-1 I (EcoRI digest),
diagnostic testing is complicated by cross-hybridisation with a
homologous 3.3kb repeat polymorphism at 10q26. Minor sequence
difference enables a double digest (Blnl/EcoRI) to differentiate between
fragments from 10q26 or 4q35 (Deidda et al, J.Med.Genet, 1996:33:361-
5). EcoRI digested DNA samples referred to Bristol for evaluation of
possible FSHD revealed fragments <32kb in 37 samples (33
symptomatic, 1 at-risk, 3 unaffected parents/spouses) from 21 families.
On double digest the fragment remained in 29/33 symptomatic cases
(assumed 4q35), but disappeared in all 3 unaffecteds (therefore assumed
from 10q26), although in another spouse a 34kb fragment remained. For
controls, 14/59 Xp2l dystrophy samples showed EcoRI fragments <40kb:
on successful double digest 12/12 fragments disappeared confirming a
likely 10q26 origin, supported also by linkage analysis in 3 families. In 3
additional isolated FSHD cases from the SW Region 30-35kb fragments
shared with one (unaffected) parent remained on double digest,
suggesting a 4q35 origin. Therefore, occurrence of fragments <32kb on
double digest can provide a specific test for 4q35-FSHD, albeit subject to
hypothesis from additional evidence that this could represent a pre-
mutation.

SP22
Genetic analysis of patients diagnosed with Friedreich's
Ataxia
Lamont, Phillipa; Davis, MB; Woood, NW
Neurogenetics Section; University Department of Clinical Neurology; Institute of
Neurology; Queen Square; London; WC1N 3BG

We have examined the GM triplet repeat expansion described in
association with Friedreich's Ataxia (FA) in a group of patients with a
clinical diagnosis of FA and their relatives. The repeat expansion was
detected using long range PCR. In the control population the PCR product
was approximately 1.5Kb in length, whereas in affected individuals the
smallest allele was 2.5Kb. Indices of disease severity such as age of
onset and time taken from onset to requiring a wheelchair have been
evaluated and compared to allele size. There was no discemable
correlation between allele size and indices of severity in the individuals
with FRDA alleles in the range of 700 to 900 repeats. However, there was
a relationship between later onset (age 18 to 21 years) and slower
progression (> 15 years between onset and requiring a wheelchair), and
smaller allele sizes. In two families there was a history of early onset
clinically typical FA in the children , with the onset of a spinocerebellar
degenerative phenotype in the third decade of life in their fathers. Both
families had previously been screened, with negative results, for the
SCAl and SCA3 mutations, and in both families the children were
homozygous for the FA expansion, whereas the parents were both
heterozygous. This raises the possibility of partial expression in the carrier
fathers, and also means that the diagnosis of FA should not be dismissed
in children with a typical clinical picture because they have a parent with a
similar disease. Several patients with atypical presentations of FA, such
as the onset of clinically significant cardiomyopathy five years before
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detectable neurological deficit, have been shown to be homozygous for
the FA expansion. In summary, testing for mutations of the FA gene is
showing that previously defined clinical criteria were accurate in most
cases, with some interesting exceptions.

SP23
Phenotype and genetic studies in FRAXF and FRAXE
families.
D Ravine'; LP Lazaroul; SJL Knight2; R Connors'; A Clarke'
I Institute of Medical Genetics, University Hospital of Wales, Cardiff, UK 2 Institute
of Molecular Medicine, John Radcliffe Hospital, Oxford, UK

FRAXE (MIM 3095480) and FRAXF (MIM 600226) are rare folate-
sensitive fragile sites located together with FRAXA on the distal end of
Xq. While evidence is steadily accumulating that there is a correlation of
FRAXE with leaming difficulties, the phenotypic range of FRAXF remains
poorly defined. Here we report our experience with a FRAXF family and 2
FRAXE families. The FRAXF family was idenfified within a 4 generation
family known to have many individuals with the FRAXA expansion in both
the premutation and symptomatic range. The family was referred
because of leaming difficulties experienced by three family members, two
of whom proved to have FRAXA while the third was eventually shown to
have FRAXF. Detailed study of the family revealed that a chance
convergence of FRAXA and FRAXF triple repeat expansions had
occurred with one woman having FRAXA on one X chrose and
FRAXF on the other. At least six members (2 males and 4 females) have
FRAXF expansions of varying degees associated with a range of leaming
difficulties. Among the FRAXE families, one has at least five members (2
males and 3 females) with FRAXE expansions associated with 2049%
levels of cytogenetic expression. Two females with high expression
levels (16% and 30%) have no obvious intellectual impairment. The other
FRAXE family has 5 males with reported learning difficulties, 2 of whom
have been confirmed to have the FRAXE expansion. One male with
leaming difficulties and molecular findings consistent with FRAXE has no
detectable cytogenetic fragile-site expression at Xq. These families
demonstrate the importance of molecular confirmation of cytogenetically
detected distal Xq fragile sites. They also provide further evidence that
there is likely to be clinically significant phenotypes associated with CCG
repeat expansions at the FRAXF and FRAXE loci; and that there is a wide
range of cytogenetic expression associated with FRAXE that does not
appear to have the same phenotype predictive power that is associated
with FRAXA cytogenetic expression.

SP24
Renal cystic disease occurs predominantly in tuberous
sclerosis of the TSC2 type and reflects mutational
involvement of the PKD1 gene
Sampson, Julian'; Maheshwar, M';. Aspinwall, R2, Thompson, PI;
Cheadle, JI; Ravine, DI; Roy, S3; Haan, E4; Bernstein, J5; Harris, p2
I Institute of Medical Genetics, Cardiff, UK, 2 Institute of Molecular Medicine,
Oxford, UK, 3 Institute of Child Health, London, UK, 4 Centre for Medical Genetics
Adelaide, Australia; 5 William Beaumont Hospital, Michigan, USA

Renal cystic disease (RCD) of variable severity is a well recognised
complication of tuberous sclerosis (TSC). The TSC2 gene lies at 16pl 3.3,
immediately adjacent to the major autosomal dominant polycystic kidney
disease (ADPKD) gene, PKD1. A second TSC gene, TSC1, maps to
9q34. We studied 28 patients with TSC and carefully documented RCD of
different degees of severity. In 26 cases we identified deletion mutations
involving TSC2 and PKDI. In 18 cases with severe disease characterised
by massive and early cystic replacement of both kidneys and progressive
decline in glomerular filtation rate, the PKDI gene was largely or
completely deleted. 10 cases had less severe RCD and preserved renal
function. Of these, 6 appeared to be mosaics for similar deletions, 2 had
smaller deletions involving TSC2 and only the most 3' part of PKD1 and 2
had large deletions of TSC2 which did not involve the PKD1 gene. Our
data indicate that, despite histological differences between renal cysts in
TSC and ADPKD, RCD in TSC is usually associated with involvement of
the PKDI gene and that RCD severity reflects the nature of the underlying
mutation. Thanks to many clinicians who have referred patients for study,
especially Drs Super, Osborne, Hodgson, Shepherd, Dillon, David,
Gallego, Hatchwell and Wineafls.

SP25
Possible adverse effects of fragile X premutation and
intermediate alleles.
Murray, Anna; Dennis, N R; Macpherson, J N; Youings, S A; Jacobs, P A.
Wessex Regional Genetics, Salisbury District Hospital, Salisbury, Wiltshire, SP2
8BJ.

Fragile X results from silencing of the FMRI gene and consequent lack of
expression of the FMRI protein, caused by hypermethylation of a CpG
island associated with expansion of the FMR1 trinucleotide repeat. If
methylation does not occur, individuals appear unaffected. A similar
mechanism is proposed for the FRAXE gene, FMR2. We have studied
FRAXA and FRAXE in 1265 boys with learning disabilities and 954 of their
mothers. We found 7 FRAXA and 0 FRAXE full mutations, 2 FRAXA and
I FRAXE premutation in the boys, and no expansion of either gene in
controls. However, we observed an unexpected but significant excess of
alleles in the intermediate and premutation range (41-200 repeats for
FRAXA, 31-200 for FRAXE) in boys compared to controls. Such an

excess appears to be present in other published series. Thus intermediate
and premutation alleles may adversely affect intellectual function, without
obvious deficiencies in protein expression, at least in tissues readily
available for analysis. This observation, together with reports of an

association between premature ovarian failure and FRAXA premutabons,
suggests that intermediate and premutation alleles may, contrary to
previous supposition, have a deleterious effect, perhaps mediated in a

way that is different from full mutabons.
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SP26
Synpolydactyly (SPD) phenotypes correlate with size of
expansions in HOXD13 polyalanine tract.
Goodman, Frances'; Mundlos, S.2; Muragaki, Y.2; Giovannucci-Uzielli,
M.L.3; Majewski, F.4; McKeown, C.5; Reardon, W.'; Winter, R.M.1; Olsen,
B.R.2; Scambler, P.J.'
'Institute of Child Health, London; 2Harvard Medical School, Boston; 3Human
Genetics Service, University of Florence; 41nstitut fur Humangenetik, Dusseldorf;
5Clinical Genetics Unit, Birmingham Women's Hospital

SPD consists of 3/4 finger and 4/5 toe syndactyly, with a duplicated digit
in the syndactylous web. Expansions of an amino-terminal polyalanine
tract in HOXD13 have recently been identified in 3 SPD families. We now
describe 12 additional families. All have expansions of the tract, with up to
14 extra residues. Unlike most disease-causing trinucleotide expansions,
there is no evidence of anticipation or change in expansion size even over
4 generations. Some individuals in families with the smallest expansions
have an atypical, mild phenotype, including 2/3 toe syndactyly, whereas
the family with the largest expansion has a consistent severe phenotype,
which strikingly involves the first digit. Affected males from the family with
the largest expansion also have hypospadias, consistent with HOXD13
expression in the genital tubercle. Larger expansions thus appear to
produce a more severe phenotype. The pre-axial involvement
documented here suggests that tract expansion affects protein function
during the late phase of HOXD13 expression in the distal limb. As the
tract is absent in zebrafish but present in chick, the abnormalities in SPD
may reflect a perturbation of a pathway contributing to the evolution of the
mammalian autopod.

SP28
Generation of a mult colour bar code by molecular
cytogenetics
Muller, S; O'Brien, P; Ferguson-Smith, M A; Wienberg, J.
Cambridge University, Department of Pathology, Tennis Court Road, Cambridge
CB2 IQP

A chromosome bar code describes a coloured pattern produced by
fluorescence in situ hybridization of subregional DNA probes. We present
an approach which generates a multi coloured bar code for human and
rodent chromosomes which differentiates the entire chromosome set in a
single hybridization. This approach allows a rapid identification of
chromosomes and a detailed analysis of chromosome rearrangements.
We applied the chromosome bar codes both in clinical cytogenetics and
various fields of basic research. For bar coding human chromosomes we
used Alu-PCR generated probes from rearranged human/rodent somatic
cell hybrids (fragment hybrids). Further, we applied spectral imaging to
distinguish the entire karyotype in a multi colour format. We used probes
derived from flow sorting of highly rearranged chromosomes which gave
more than 100 defined hybridisation signals. Each individual chromosome
showed a unique sequence of signals. For bar coding rodent
chromosomes we generated a panel of subchromosomal hamster paints
by flow sorting highly rearranged hamster cell lines resulting in more that
60 hybridisation signals. The reproducibility of the hybridization pattems
was analysed by computer densitometry and statistical analysis of the
colour profiles.

SP27
Haploinsufficiency of naevoid basal cell carcinoma
syndrome (NBCCS) gene as a possible cause of
developmental defects in Gorlin syndrome
Reis, Al; Hardy, CA2; Steiljen, PA3; Obermayr, F4; Burkhard, El; Neitzel,
HM'; Frischauf, AM4; Farndon, PA2
' Inst. of Human Genetics, Humboldt Univ., Berlin, Germany, 2 Clinical Genetics,
Birmingham, UK, 3Dermatology Dept., Neqmegen Univ., Netherlands, ICRF,
London, UK,

Autosomal dominant naevoid basal cell carcinoma (NBCCS, Gorlin)
syndrome is characterised by multiple BCCs, skeletal anomalies, jaw
cysts, palmar pits, falx calcification, a higher incidence of other
malignancies and mental retardation. Linkage analyses defined a 2,6 cM
region between D9S196 and D9S180 containing the gene. Allelic loss in
familial (and sporadic) BCCs and multiple BCCs following therapeutic
irradiation in affected patients suggest the gene has a tumour suppressor
role. Levanat et al. recently proposed that jaw cysts and possibly other
anomalies may also be caused by loss of function through a two-hit
mechanism. We have investigated a Dutch family with Gorlin syndrome.
The 50 year old mildly affected mother has 10 BCCs, palmar pits and falx
calcification with no other signs. Her 19 year old daughter is severely
affected with multiple BCCs, typical dysmorphic facies, bifid ribs, vertebral
fusions, cardiac fibroma, ovarian cysts, palmar pits and mental
retardation, but no jaw cysts. Microsatellites from the NBCCS region
revealed a maternal deletion in the daughter. FISH investigations using
cosmids from a recently constructed cosmid contig and YACs confirmed
the deletion of the entire gene region including and between D9S196 and
D9S180. She has not inherited the mutant maternal allele. Her signs are
typical of the syndrome, arguing against an added effect from contiguous
genes. The severity and disparity of her anomalies suggest that at least
some of the developmental defects in Gorlin syndrome may be caused by
haplo insufficiency of the NBCCS gene during embryogenesis.
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SP29
A fluorescence in situ hybridisation (FISH) assay for
sub-telomeric chromosome rearrangements in
idiopathic mental retardation
Horsley, Sharon'; Knight, S1; Regan, RI; Brown, WRA2; Nixon, J3; Hilton-
Jones, D 3; Huson, S4; Clarke, G4; Ledbetter DH5; Riethman, H6; Cardy,
D7; Flint, J1; Keamey, L 1

Institute of Molecular Medicine, John Radcliffe Hospital, Oxford OX3 9DU, 2

Biochemistry Department, University of Oxford, South Parks Road, Oxford; 3
Department of Clinical Neurology, Radcliffe Infirmary, Woodstock Road, Oxford; 4
Oxford Medical Genetics Department, The Churchill Hospital, Oxford OX3 7LJ, s
Department of Obstetrics and Gynaecology, Georgetown University, School of
Medicine, Washington DC, 20007 USA; e The Wistar Institute, Philadelphia, PA
19104 USA; 7 CytoceH Ltd, Banbury UK, OX17 3SN

We have recently shown that up to 6% of idiopathic mental retardation
cases can be attributed to sub-microscopic rearrangements involving the
chromosome ends (commonly referred to as the telomeres) and
associated sub-telomeric DNA. In order to optimise the diagnosis of such
cases we have now characterised a unique set of cosmids that hybridise
specifically to 36 human chromosome telomeres. We report here the
evaluation of this resource in a multiple fluorescence in situ hybridisation
(FISH) assay for the detection of cryptic sub-telomeric chromosome
rearrangements. Using a dual colour FISH detection protocol and
modifications to the commercially available Multiprobe system, we were
able to simultaneously hybridise all 36 telomere probes on a single
microscope slide. We have successfully applied this multiple FISH assay
to metaphases from normal controls and a series of patients with sub-
telomeric rearrangements. Deletions were identified by the presence of a
single signal and duplications by the presence of three signals.
Significantly, this approach revealed that an apparent del(18p) was in fact
an unbalanced t(2;18)(pter;p11.2). This preliminary study indicates that
the multiple FISH telomere assay will provide a sensitive and accurate
screening test for cryptic telomeric chromosome abnormalities.

SP30
Factitious breast cancer family history: a new form of
Munchausen syndrome
Evans, DGR1; Kerr, B1; Foulkes W2; Hadfield, LD1; Hopwood P3; Narod,
SA2
I Department of Medical Genetics, St Marys Hospital, Manchester M13 OJH; 2

Division of Medical Genetics, McGill University, Montreal, Canada;3CRC
Psychological Medicine Group, Christie Hospital, Manchester M20 98X

We have now identified 6 families in which a consultee described a
pattem of breast cancer which was consistent with the transmission of a
dominant gene. After sometimes protracted attempts to verify the cancer
history many of the diagnoses were refuted from hospital notes. In three
families the breast cancer history disappeared changing risk estimates for
relafives from a 45% lifetime risk to a normal 8.5%. One individual was a

day away from preventive mastectomy. In two other families the risks
were reduced drastically. In the last family an individual invented her own
history and exaggerated the existing family history in order to obtain a
preventive mastectomy. Clues to the existence of factitious history are:
poor relations or contact in the family, inconsistent history, lack of detailed
knowledge of the illness and treatment in close relatives, and prolonged
survival of early onset or bilateral cases. Confirmation of history in at least
one close relative is strongly advised before major management
decisions.

SP31
Preliminary evidence for an imprinted X chromosome
gene that influences social-cognitive development
Skuse, David;1 James, Rowena;2 Cave, Sarah;1 Dalton, Paola;2
O'Herlihy, Anne;1 South, Rikkil; Jacobs, Patricia2
IBehavioural Sciences Unit, Institute of Child Health, London, 2Wessex Regional
Genetics Laboratory, Salisbury District Hospital, Wiltshire

We are investigating the genetic basis of impairments in psychological
abilities in a national survey of Turner syndrome (TS) by establishing
karyotypes, and parental origin of the normal X chromosome. Of 127 girls
<21 years of age tested to date, 41 are apparently nonmosaic 45,Xm and
16 45,Xp. Data on physical and psychological development have been
obtained from parents and consultants. Typically TS girls have moderate
disorders of cognition (relatively poor nonverbal abilities) and behaviour
(impaired social skills and hyperactivity). 45,Xm and 45,Xp groups differ
substantially in social communicative competence and academic
attainments, but not in physical phenotype. Nearly 42% of 45,Xm girls
(but only 7% of 45,Xp) are receiving additional help at school. Social
referencing is impaired in 37% 45,Xm (7% 45,Xp); 39% 45,Xm (0%
45,Xp) have difficulty following complex verbal instructions. We
hypothesise that there is an imprinted gene, provisionally mapped to Xp,
that underpins key aspects of social-cognitive development; it is active
only on Xp and is subject to X inactivation. A functionally equivalent gene
should exist on the Y chromosome. X chromosome imprinting has not yet
been demonstrated in humans; X monosomy offers a unique model for
such invesfigation.

SP32
A clinical and genetic study of Wilson's disease
McEwan, Alec; Balac, PA2; Curtis, DI; Goodeve, A3; Tanner, MS2;
Quarrell, OWJ I

I Centre for Human Genetics, Children's Hospital, Sheffield; 2 Department of
Paediatrics, Children's Hospital, Sheffield; 3 Section of Molecular Genetics, Royal
Hallamshire Hospital, Sheffield

The gene for Wilson's disease (WD) was identified in 1993 and encodes a
copper transportng P-type ATPase. We undertook a study to collect
clinical data and identify mutations in the British WD population. The
minimum prevalence ofWD in the Trent Health Region was 4.9 per million
for the census date 1991. 32 families from the United Kingdom were
available for DNA analysis. Clinical presentation of the index case was
hepatic in 18 (56%), neurological in 13 (41%) and haematological in 1
(3%). Haplotype data, using three linked markers (D13S314, D13S301
and D13S296) suggests most patients are compound heterozygotes.
Among our Northern European origin patients, the HislO69Gln mutation
accounts for only 10% of mutations. This is lower than the 28% reported
by other groups. Currently we have identified only four mutations in this
population. Given the heterogeneity of mutabons, sibling identification has
been undertaken using haplotype analysis. In 23 siblings from 14 families
we identified 4 asymptomaticWD patients, 8 carriers and 11 normals. In 3
families, DNA analysis helped to resolve equivocal biochemical results.
We recommend that DNA analysis be incorporated in additon to the
biochemical tests in the investigation of asymptomatic WD siblings.
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SP33
Telling the children - a study of the process of disclosure
of genetic risk information in families
Skirton, Heather
Clinical Genetics Department, Taunton and Somerset NHS Trust, Taunton TAI
5DA

Genetic counselling of families with Mendelian conditions, such as

Huntington's disease (HD), often involves discussion with parents about
informing their offspring of risk. The aim of this qualitative study was to
investigate the process of disclosure of genetic information within families,
and examine whether professionals could assist families in this task. In-

depth interviews were conducted with 15 subjects, all from HD families. A
range of subjects was selected with regard to age, sex, and Huntington's
status. Transcripts of the taped interviews were analyzed using an

inductive method (Miles and Huberman, 1994) to categorize comments
and allocate them to major themes. Results indicate that disclosure
behaviour of parents related to (i) attitudes to HD (ii) parental belief in
individual rights and (iii) the family relationship. A diagnosis of HD in the
family triggered multiple losses, necessitating gieving and adaptation.
Parents who had particular difficulty sharing information had not resolved
their own feelings satisfactorily. In many cases, there was obvious
professional failure in providing information and support to the family after
diagnosis, which impeded the process of adaptation. Practical
recommendations are made to improve professional care by genetics
services to enhance the familyVs ability to share information and cope with
risk.

SP35
Clinical applications of mutation testing for X-linked
hypohidrotic ectodermal dysplasia
Clarke, A1; Morgan, DI; Kere, J2; Lazerou, LI; Thomas, NST1
'Dept of Medical Genetics; University Hospital of Wales; Cardift CF4 4XW; Wales;
2University Department of Medical Genetics; Helsinki; Finland

We repot the first seven British families with mutations in the X-linked
hypohidrotic ectodermal dysplasia (XHED) gene. One of these is a

molecular deletion that extends outside the gene, and the other six
families have mutations involving a single base. In two families with a

single affected male, it was unclear whether the disorder was X-linked or

autosomal in inheritance, or whether or not the boys' mothers were

carriers. In both cases, the mothers have been shown to be carriers of the
mutation detected in their sons. In another family, the disordersegregates
with one mutation throughout the family, and a second mutation appears

to have arisen in one branch of the family only. No clear difference in
phenotype has been identified between those family members with and
without the second mutation. All the mutations so far recognised are

associated with full expression of the phenotype. In other families there is
greater variation of expression - some males having a less severe
phenotype - but we have not yet identified the mutation in any such
family.

SP34
A gene conversion event at the Huntington's CAG
repeat.
Barron, Lilias.; Warner,J.; Fitzpatrick D.; Brock D.J.H.
Human Genetics Unit, University of Edinburgh, Westem General Hospital,
Edinburgh, EH4 2XU.

Following presymptomatic test counselling samples from two siblings
were referred to the diagnostic laboratory for Huntington's disease
mutation testing. The affected mother had CAG repeat sizes in the HD
gene of 20 and 42 and her unaffected father was found have 24 and 35.

Both consultands inherited the matemal 20 CAG repeat allele and a 34

CAG repeat allele from their father representing a loss of one repeat on

meiosis. However haplotypes on the patemal chromosome (34 CAG

repeats) were discordant between these siblings for each of the following
informative polymorphic markers;.the adjacent CCG repeat, D4S125,
D4S127, D4S43 and D4S1 15. Non paternity was excluded using multiple
microsatellite markers. The two possible interpretations of this finding are

either that a 24 CAG repeat has expanded by 10 CAG repeats ; an

expansion far greater than any previously reported for an allele of this size
or that a gene conversion (intragenic double recombination event) with the
loss of one CAG repeat has taken place. We believe this to be the first

ever report of a gene conversion event at the Huntington's CAG repeat.
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