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SECTION 14
Mutation analysis

14.001
Increased robustness and efficiency for the Duchenne
muscular dystrophy protein truncation test
Whittock, Neil; Roberts, R; Mathew, C ; Abbs, S
Division of Medical and Molecular Genetics, Floor 8, Guy's Tower, Guy's Hospital,
London, SE1 9RT

The RT-PCR-PTT has been applied to screening those Duchenne
muscular dystrophy cases where the PCR multiplex assays do not readily
detect a mutation in genomic DNA. However, this procedure is beset by
several problems the first of which is the source of dystrophin transcript.
To date peripheral blood lymphocytes (PBL) have been used, as they are
readily available, but because of the very low abundance of transcript the
failure rate of PCR has been unacceptably high. To increase the
robustness of the procedure we have developed a protocol using muscle
biopsy material which is routinely taken for immunohistochemistry.
Comparing the PBL material with the muscle we have been able to
increase the success rate of the RT-PCR from 50% to 100%. Secondly,
the RT-PCR-PTT techniques are costly and labour intensive. We have
therefore reduced the original ten nested PCR's to five nested overlapping
reactions. A long RT-PCR strategy was established to amplify up to 3.7
kbp fragments of the dystrophin cDNA. Further savings have been
accomplished by combining the five fragments for a single multiplexed in
vitro transcriptionl translation using a rabbit reticulocyte lysate system
with radioactive methionine detection. We are currently screening
affected individuals with no previously defined mutation.

14.003
Mutation and haplotype analysis in 10 asian families
with spinal muscular atrophy
McHale,Duncan 1; Leach, K.2; Bennett C.P.1; Mueller R.F.1; Woods C.G.1
I Yorkshire Regional Genetics Department, Ashley Wing, St.James' University
Hospital, Beckett Street, Leeds 2 Regional DNA laboratoryAshley Wing, St.James'
University Hospital, Beckett Street, Leeds

14.004
Identification of mutations within a potential candidate
gene for X-linked hypohidrotic ectodermal dysplasia.
Thomas, Nick 1; Morgan, D 1; Lazarou, L 1; Munoz, F 2; Zonana, J 2;
Kere, J 3; Srivastava, A 4; Clarke, A 1.
' Institute of Medical Genetics, University of Wales College of Medicine, Heath
Park, Cardiff, CF4 4XW; 2 Dept. Molecular and Medical Genetics, Oregon Health
Sciences University, Portland, OR 97201-3011, USA; 3 Dept. Medical Genetics,
University of Helsinki, Finland; 4 Greenwood Genetics Centre, Greenwood, South
Carolina, SC 29646, USA.

X-linked hypohidrotic ectodermal dysplasia (EDA) is the most frequent of
the more than 150 clinically defined ectodermal dysplasias. In EDA the
teeth, hair-follicles and sweat-glands are all, either greatly reduced in
number, or are absent. A potential EDA candidate gene has recently been
isolated comprising two exons, encoding a predicted 136 residue protein.
Exon I encodes 133 amino acids and is associated with a 5-UTR-located
CpG-island, whilst exon 2 encodes only three residues plus a 3'-UTR
containing a canonical polyadenylation sequence. Single-stranded
conformational polymorphism (SSCP)-based mutation analysis was
carried out on DNA samples from 95 unrelated male British EDA patients.
Exon 1 and exon 2 sequences were separately PCR-amplified, restriction
digested and analysed on 0.5% MDE gels at RT. Variant SSCP bands
were detected in the exon I sequences amplified from 7 of the 95 EDA
males analysed. No such changes were observed in 50 control samples.
Direct cycle sequencing was used to characterise the specific DNA
changes; four frameshift mutations, two missense mutations and two 5'-
UTR localised sequence changes were identified. These mutations have
been tracked through the individual EDA families and all demonstrate co-
inheritence with the disorder. One EDA patient was identified with two
distinct exon 1 mutations. The first was a missense mutation within the
coding region, and the second was located within the 5'-UTR.
Interestingly, the missense mutation was identifiable in carrier females
from all four generations of the family, whereas the 5'-UTR mutation was
shown to have arisen de novo in only one branch of this family. No SSCP
variant bands have as yet been detected in the exon 2-derived PCR
product from any of these 95 male EDA patients.

Spinal muscular atrophy is one of the most common autosomal recessive
degenerative neurological disease. The hallmarks of this condition are
progressive weakness affecting the limbs and face as well as marked
hypotonia. It is sub-divided into four types (typel-IV) according to the age
of presentation. There is litte published data addressing the clinical and
molecular features of this condition within the population. The three
childhood forms of the condition were mapped to chromosome 5q in 1990
and since then two candidate genes have been identified (SMN gene and
the NAIP gene). Deletions of the SMN gene are seen in over 95% of
cases but unfortunately have also been seen in a small number of
unaffected individuals. We have looked at 10 Asian families to see if
the deletion is as common in this population and to see if their is a
common haplotype. To date we have found that 5/5 affected
individuals from different families are homozygously deleted for exons 7
and 8 of the SMN gene. Four of these individuals had type I SMA and one
had type Ill. This confirms that this mutation is associated with SMA in
the Asian population in Yorkshire. No common haplotypes have been
defined so far using D5s435, D5s351, and D5s637.

British Human Genetics Conference 1996

IS52

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

52 on 1 January 1996. D
ow

nloaded from
 

http://jmg.bmj.com/


Poster abstracts: 14 Mutation analysis

14.005
Increased incidence of a paternal origin of new
mutations in X-linked myotubular myopathy: Evidence
from linkage-based analysis and direct mutation
screening of the MTMI gene.
Lazarou, Lazarus 1; Meredith, AL 1; Clarke, A 1; Thomas, NST 1;
I Institute of Medical Genetics, University of Wales College of Medicine, Heath
Park, Cardiff, Cf4 4XW

X-linked myotubular myopathy [MTM1J is a rare severe neonatal
myopathy and the causative disease gene, genetically and physically
mapped to proximal Xq28, has recently been isolated. Over the last 10
years we have collected many sporadic and multi-generational XMTM
families, from the UK and from around the world and these have been
used for detailed linkage analysis. We have recently received requests for
carrier risk-assessment, and prenatal diagnosis. Our routine linkage
analysis involves the families being screened with a panel of closely-
linked flanking microsatellite marker loci, including DXS1113, FRAXF
(both proximal); DXS1684 and 4ER/F (unpublished) (both distal); and the
two intragenic loci DXS7423 and DXS8377. To date, we have carried out
10 carrier risk-assessments, 2 prenatal diagnoses, both determined as
low risk males and 2 exclusion screens. A paternal origin of new
mutation is indicated in many of these cases, with the at-risk haplotype,
present in the affected boy(s), having been derived from either an
unaffected grandfather, or great-grandfather, suggesting the possibility of
gonadal mosaicism in these males. We are currently investigating the
molecular basis of these MTMI mutations using a directed SSCP-based
mutational screen in all our affected XMTM patients, using exonic
primers from within the MTM1 gene.

14.006
Human Gene Mutation Database
Cooper, David; Krawczak, M.
Institute of Medical Genetics, University of Wales College of Medicine, Heath Park,
Cardiff, CF4 4XN, UK

The Human Gene Mutation Database (HGMD)* represents an initial
attempt to collate the majority of known (published) germline gene
mutations. HGMD thus comprises single base-pair substitutions and short
(<20 bp) deletions in human nuclear genes causing inherited disease.
Each mutation is entered only once to avoid confusion between recurrent
and identical-by-descent lesions. All entries comprise the disease state as
specified in the original arficle, the gene name, symbol (as used by the
Genome DataBase) and chromosomal location, and a reference to the
first literature report of the mutation. HGMD currently contains >5400
different single base-pair substitutions from >400 gene loci. Somatic
mutations, single base-pair substitutions outwith coding regions, complex
substitutions involving the replacement of more than one base at a
specific site, and silent mutations within the coding region which do not
alter the encoded amino acid are not included. HGMD currently also
contains over 1100 different micro-deletions derived from some 220 gene
loci. Deletions over 20bp in size and complex rearrangements involving
the insertion as well as deletion of bases are not included. The Human
Gene Mutation Database is now available on the www at
http://www.cf.ac.ukluwcmnmglhgmdO.htlm. *Supported by SmithKline
Beecham.

14.007
Mutational and functional analysis of the
neurofibromatosis type I (NF1) gene
Meena Upadhyaya, Mike Osborn, Julie Maynard, Mee rhan Kim+,
Fuyuhiko Tamanoi+, David N Cooper
Institute of medical genetics, heath park, Cardiff CF4 4XN,+ Department of
microbiology and molecular genetics, university of Califomia, USA

Neurofibromatosis type 1 (NF1) is one of the most common autosomal
dominant disorders with an incidence of approximately 1 in 3000. There
are about 2000 people in the U.K. affected by NFl. The NF1 gene,
located at 17qll.2, comprises 60 exons spanning approximately 350kb
genomic DNA and encoding a 12kb transcript. The gene product,
neurofibromin, displays homology to the GTPase-activating protein(GAP).
This GAP-related-donain (GRD) encoded by exons 20-27a, is the only
region of neurofibromin so far identified that may be ascribed a biological
function. The mutation rate in the NF1 gene is one of the highest
reported in any human disorder.To-date, more than 80 different inherited
NFI gene lesions have been identified. We have screened 320 unrelated
NFI patients for mutations in the NFI gene. Sixteen different lesions in
the NF1-GRD region were idetified in a total of 20 patients, 14 of these
lesions are novel and together comprise three missense, two nonsense,
three splice site and six deletions of between I and 4bp. The effect of one
of the missense mutations (RI 391S) was studied by expression of a site-
directed mutant and GAP activity assay.The mutant protein R1391 S was
about 300-fold less active than wild-type neurofibromin. The mutational
data in this study provide further material for functinal analysis as well as
an insight into the mutational spectrum of the NF1-GRD domain.

14.008
Factor Vil gene mutation analysis
Lalloz, Michel RA; Lambert, CT; Layton, DM
Department of Haematological Medicine, King's College School of Medicine &
Dentistry, London SE5 9PJ

The size (186kb) and complexity (26 exons) of the factor VIII (FVIII) gene
has until recently precluded genetic diagnosis by direct mutation analysis.
To determnine the feasibility of this approach unrelated severe haemophilia
A patients (55 sporadic; 45 familial) were screened for intron 22 inversion
mutations by Southem blot analysis of Bcl I restricted genomic DNA using
a FVIIIA probe. Intron 22 inversions accounted for 34/55 (61%) sporadic
and 21155 (38%) familial cases, of which 47 (85%) had the distal and 8
(15%) the proximal type of mutation. Grandpatemal origin of the mutation
was shown in 9 sporadic cases by combined mutation and haplotype
analysis. FVIII intron 22 inversion mutations are therefore highly recurrent.
In cases lacking the inversion, direct mutation detection has been
achieved by single strand conformation polymorphism analysis of 10
multiplexed polymerase chain reactions amplifying the essential FVIII
coding sequence. Mutations have been detected in 4 cases (2 familial; 2
sporadic), including one arge deletion, all of which map to sequence
expressed in the activated FVIII protein predicting a significant effect on
function. FVIII gene mutation analysis offers specific genetic diagnosis to
families at risk for haemophilia A including sporadic cases and those
uninformative by haplotype analysis.
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14.009
Deletion screening in the GPC3 gene in European cases
of Simpson-Golabi-Behmel Syndrome (SGBS)
Burn J 1; Ireland M 1; Pilia G 2; O'Brien 0 1; Clayton-Smith J 3; Hurst J 4;
Schlessinger D 5; Lindsay S 1
' Department of Human Genetics, Ridley Building, Claremont Place, University of
Newcastle upon Tyne, 2 Istituto di Clinica e Biologia delrEta Evolutiva, Ospedale
Microcitemie, Cagliari, Italy; 3 Department of Medical Genetics, St Mary's Hospital,
Manchester; 4 Department of Clinical Genetics, Radcliffe Hospital, Oxford; s Center
for Genetics in Medicine, Washington University School of Medicine, St Louis, USA

SGBS is an X-linked disorder with pre-natal and post-natal overgrowth as
its characteristic feature. Affected individuals usually have distinctive
facial features and delayed motor milestones, but are of normal
intelligence. In addition, some affected individuals develop embryonal
tumours. Recently the gene responsible for SGBS has been cloned and
shown to be Glypican 3 (GPC3), a member of the glypican family of
heparin sulphate proteoglycans [Pilia et al, Nature Genetics 12, 241-247
(96)]. Preliminary evidence suggests that GPC3 may play an important
role in growth control in embryonic mesodermal tissues. The known
sequence of the GPC3 gene is 2.13Kb, which is thought to be essentially
full length, and spans approximately 500Kb of genomic DNA. Initial
studies identified deletions in three of the six patients tested. This
suggested that large-scale deletions might be responsible for a significant
proportion of cases of SGBS. PCR Analysis of a European series of 15
families with SGBS (approximately one third of reported cases) has, to
date, revealed deletions in only three families (one reported previously).
This suggests that large-scale deletions may be less common in SGBS
than was originally thought.

14.010
OCRL-1 gene structure and OCRL-1 mutations in Lowe
syndrome patients
Wallace, Andrew'; McKeown, Carole2; Tassabehji, May1
I Regional Molecular Genetics Laboratory, Department of Medical Genetics; St
Mary's Hospital; Manchester; M13 OJH; 2 Clinical Genetics; Birmingham Women's
Hospital; Birmingham; B15 2TG

Lowe syndrome is an X-linked disorder characterised by congenital
cataracts, renal tubular dysfunction and mental retardation. The LoWye
syndrome gene, OCRL-1, was cloned in 1992 but its gene structure has
not yet been characterised. We have isolated a YAC clone containing the
OCRL-1 gene and identified to date 20 exons from the gene
encompassing over 87% of the published cDNA sequence. We have
designed primers to PCR amplify 18 of these exons from genomic DNA
(80% of cDNA sequence). Twenty eight unrelated affected males were
screened for mutations in all 18 exons using a combined SSCP and
heteroduplex analysis method. Four patients had larger deletions, 2 were
deleted for all 18 exons, 1 was internally deleted for 3 exons and I was
deleted for the final 5 exons. Twelve patients had nonsense, frameshift or
splicing mutations. Finally 8 patients had missense mutations not yet
observed in normal male controls. Seven of the missense changes altered
amino-acid residues conserved between OCRL-1 and the homologous
gene HUMINP5P.

14.011
Mutation analysis in the BRCAI gene in the Grampian
Region
Schofield, Andrew; Gregory, H; de Silva, D; Haites, N
Medical Genetics, University of Aberdeen, Medical School, Foresterhill, Aberdeen,
AB9 2ZD

We are screening a number of breast/ovarian cancer families for
mutations in the BRCA1 gene. The gene was recently cloned, contains 24
exons and mutations in this gene are associated with a high risk of breast
and ovarian cancer. A number of different mutation detection techniques
have been employed including single-strand conformation polymorphism
(SSCP) analysis and the protein truncation test (PTT). Alterations were
characterised by direct sequencing. A total of 48 breast/ovarian cancer
families have been screened for mutations in exon 11 using PTT and two
frameshift mutations have been identfied. These include a 40 bp deletion
and a 5 bp deletion, both of which may be detected by PCR and
visualised by agarose gel electrophoresis. We also identified several
common polymorphisms by SSCP analysis. Additionally, we detected the
185delAG mutation in exon 2 in a family of Jewish descent. By using a
number of different techniques, we have successfully identified a number
of mutations in the BRCAI gene. We are in a strong position to provide
predictive tesfing to family members where a mutation has been found,
therefore assisting and improving the quality of counselling in such
families.

14.012
Ataxia with isolated vitamin E deficiency in UK families
Wood, Nicholas; Sweeney, MG; Williams, L; Davis, MB; Harding, AE
Institute of Neurology, Queen Square, London WCIN 3BG

Ataxia due to isolated vitamin E deficiency (AVED) is a well recognised
progressive neuro-degenerative disorder with autosomal recessive
inheritance. A recent report mapped the gene for this disorder to
chromosome 8q and subsequently mutations in a candidate gene from
this region (1-tocopherol transporter protein) have been described. We
studied 3 families and 2 isolated patients with this disorder and describe
four new mutations. Three affected individuals share the same insertion
and studies with closely linked markers reveals a common haplotype. In
addition we show a second mutation (a deletion) present in a fourth family
and two novel point mutations. Compound heterozygosity is clearly
demonstrated. This study provides further proof of the'TTPA gene as the
causative locus in this condition and demonstrates differences between
cases from the Mediterranean basin and those from the UK.
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14.013
GTP cyclohydrolase I mutations in patents with
anticholinergic responsive dystonia
Jarman, Paul; Wood, NW; Harding, AE
Institute of Neurology, Queen Square, London, WCIN 3BG

Previous reports of patients with idiopathic torsion dystonia (ITD)
exhibiting a marked response to low-dose anticholinergic drug therapy
have led to suggestions that such patients may suffer from the disease L-
dopa responsive dystonia (DRD). Mutations within the gene for GTP
cyclohydrolase I (GTPCH I) have been shown to cause DRD. We have
studied seven patients idenfified from a previous study of 107 British
patients with generalised or segmental ITD. AJI had an excellent response
to the anticholinergic drug benzhexol sufficient to abolish or virtually
abolish their dystonia. The GTPCH I gene was sequenced using an
automated DNA sequencer. Heterozygote mutations were idenfified in two
patients: a nonsense mutation in exon 6 and an A->G substitution in the
final base of exon 1 resulting in alteration of the exon I donor splice site.
These sequence variations were not identified in 200 control
chromosomes screened by restriction enzyme analysis. These data
demonstrate that a proporbon of patients with apparent ITD and a good
response to anticholinergic drugs may have GTPCH I mutations and
serve to emphasise the importance of considering the diagnosis of an L-
dopa responsive dystonia in all such patients

14.014
Lebers hereditary optic neuropathy associated with a
new mutation at position 14484 of the mitochondrial
genome.
Sweeney, Mary'; Nelson, I'; Davis, MB1; Wood, NW'; Levy, 12
'Neurogenetics Section; University Department of Clinical Neurology; Institute of
Neurology; Queen Square; London; WCIN 3BG;and 2Clinical NeuroOphthalmology
Unit; Royal London Hospital; Whitechapel; London; El 1BB

A 36 year old woman presented with subacute onset of central visual loss
suggestive of Lebees hereditary opfic neuropathy (LHON). Her
mitochondrial DNA (mtDNA) was screened for the three pathogenic
mtDNA mutations previously associated with LHON, at base pair 11778,
3460 and 14484. At position 14484 in NADH dehydrogenase subunit 6
(ND6) of mitochondrial complex I a restriction site loss was observed.
Direct sequencing of ND6 identfied a novel T to G transversion which was
not found in over 500 controls. This is the first time that this mtDNA
variant has been described and the second variant at this position to be
associated with LHON.

14.015
Genetic studies in multiple system atrophy
Bandmann, Oliver; Sweeney, MG; Daniel, SE; Wenning, GK; Quinn, N;
Marsden, CD; Wood NW
Neurogenetics Section; University Department of Clinical Neurology. Institute of
Neurology; Queen Square; London; WC1N 3BG,G

Multiple system atrophy (MSA) is a sporadic neurodegenerative disorder
of unknown cause, typically presenting with a combination of
extrapyramidal, cerebellar and autonomic features. We have investigated
the possible involvement of six different genes in the pathogenesis of
MSA in a series of 80 patients. The spinocerebellar ataxia type I and 3
genes (SCAI and SCA3) were analyzed for a pathological expansion to
evaluate a possible overlap between MSA and SCAI or SCA3. Weaver
mice and lurcher mice are animal models for spinocerebellar
degeneration, both sharing pathological features with MSA. We
sequenced the H5 region of the human homologue of the weaver mouse
gene hiGIRK2, in all our patients. In lurcher mice, previous biochemical
studies have shown a decreased intracellular response to insulin-like
growth factor 1 (IGF-1) in the cerebellar cortex and we thus investigated
the possibility of an allelic association between MSA and the receptor for
IGF-1. We also analyzed the frequency of a null mutation of the ciliary
neurotrophic factor (CNTF) gene and examined the role of the human
leukocyte antigen HLA A32 to clarify the conflicting data from previous
studies. No changes were detected in any of the analyzed genes.

14.017
The homogeneous detection of PCR products by
fluorescence polarisation
Gibson, Neil; Gillard, H L; Ferrie, R M; Whitcombe, D; Little, S
Zeneca Diagnostics, Northwich, Cheshire

Fluorescence polarisation (FP) is a powerful technique: increases in the
molecular volume of a fluorophore (such as a dye-labelled oligo annealing
to its larger target) lead to proporional increases in FP. ARMSO
technology amplifies regions of the genome in an allele specific manner.
When coupled to the ARMSC mutation analysis system, FP permits the
homogeneous detection of mutations in genomic DNA samples. We
used primers specific to alleles of the DF508 locus of the cystic fibrosis
gene, in conjunction with DNA of various genotypes to generate PCR
products. Also included were primers to a region of the ApoB gene, which
acted as an amplification control. ApoB (ROX) and DF508 (DTAF) probes
were added to the premixes. No-DNA controls were also run. After
amplification, the increase in FPs of the samples containing ApoB PCR
proxuct compared to the negative controls was from 0.061 (SD 0.008) to
0.112 (SD 0.004) and for the DF508 PCR product, there was an increase
from 0.126 (SD 0.004) to 0.187 (SD 0.012). In this way, we have
demonstrated the simultaneous detection of two PCR products in a

homogeneous format.
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14.018
The molecular pathology of epidermolysis bullosa
simplex with muscular dystrophy: cloning of the human
plectin gene and mutations in four MD-EBS families.
McLean, W. H. Irwin 1; Pulkkinen, L.2; Smith, F. J. D.'; Shimizu, H.3,
Eady, R. A. J.4; Leigh, 1. M.5; Lane, E. B.' and Uitto, J.2.
'CRC Cell Structure Research Group, University of Dundee, Dundee DD1 4HN;
2Jefferson Medical College, Philadelphia, USA; 3Keio University, Tokyo, Japan, 'St
Thomas's Hospital. London. UK; 5Royal London Hospital, London, UK

Epidermnolysis bullosa simplex with muscular dystrophy (MD-EBS), is an

autsomal recessive disorder characterised by skin blistering and muscular
dystrophy. Ultrastructural examination showed lack of connection of
keratin intermediate filaments within the basal epidermal keratinocytes to
the hemidesmosome, a transmembrane complex connecting cytoskeleton
to basal lamina. Immunohistochemistry revealed that plectin, a large
cytoskeleton-associated protein, was absent from hemidesmosomes and
cytoplasm in MD-EBS epidermis. Similarly, plectin was absent from MD-
EBS muscle, where it is normally associated with the sarcolemma and Z-
bands. The 14.8 kb human plectin cDNA and the corresponding gene

consisting of 33 exons spanning >26 kb of genomic DNA were

characterised and the gene was mapped to 8q24. The predicted 518 kDa
protein was found to consist of an actin binding domain, central rod
domain and a putative intermediate filament binding region. Homozygous
PTC mutations (5135del8; 5907ins8; 5866de1C) were found in three MD-
EBS families where plectin immunoreactivity was completely absent. A
homozygous in-frame deletion (2179de19) was detected in a fourth
kindred, where plectin staining was attenuated. These results
demonstrate that plectin expression is essential for cytoskeleton-
basement membrane connection in the epidernis. A similar role for
plectin in muscle would explain the muscle pathology in MD-EBS.

14.019
A small intraexonic deletion within the dystrophin gene
suggests a mechanism of mutagenesis
Bunyan, David 1; Robinson, D 1; Yau, S 2; Gabb, H 3; Temple, 14
' Wessex Regional Genetics Laboratory, Salisbury District Hospital, Salisbury,
Wiltshire, SP2 8BJ; 2 Paediatric Research Unit, Division of Medical and Molecular
Genetics, Guy's Hospital, London SE1 9RT; 3 Imperial Cancer Research Fund, 44
Lincoln's Inn Fields, London, WC2A 3PX; 4 Wessex Clinical Genetics Service,
Princess Anne Hospital, Southampton, Hampshire, S016 5YA

14.021
Stability of borderline normal-premutated alleles at the
FRAXA locus within a fragile X pedigree
Mitchell,Andrea 1; Donaldson,A 2; Macdonald,F 1; Hulten,M
'DNA Laboratory, Birmingham Heartlands Hospital, Birmingham, B9 5PX; 2Clinical
Genetics Unit, Birmingham Women's Hospital, Birmingham B15 2TG

A family ascertained through a male with mental retardation was studied
by PCR and southern blot analysis at the FraxA locus. After confirmation
of a full, methylated expansion in the patient the carrier status of female
family members was investigated. The affected male was found to be
mosaic for a full expansion and an intermediate allele of 50-55 repeats.
Two clinically normal sisters were both found to have an allele of 45-50
repeats, smaller than that of their brother, in addition to an allele of 29-30
repeats. Their mother has a premutation and an intermediate allele >40
repeats but smaller than those of her children. Further molecular studies
are in progress to determine the origin of the intermediate alleles in the
children and the substructure of the repeat region.

14.022
Mutation analysis of the APC gene.
Macdonald, F 1; Wallis, Y'1; McKay, S 1; Morton, D 2;
' DNA Laboratory, Birmingham Heartlands Hospital, Birmingham; 2 Dept of Surgery,
University of Birmingham, Birmingham.
The APC gene has been analysed in an affected individual from 181
unrelated families by a combination of DGGE, for exons 1- 15J, and the
protein truncation test (PTT) for exon 15 only. Mutations or variants have
so far been identified in 106 cases. 19 of these were detected by PTT. Of
the remainder, 73 have been sequenced and confirmed as chain
terminating mutations and include 34 deletions, 31 point mutations, 3
splice site mutations and 5 insertions. 66% of mutations were found in
exon 15 and should therefore be detectable by PTT in two PCR reactions,
rapidly speeding up the screening process for detection of mutations. The
two common 5bp deletions at codons 1309 and 1061 were found in 7.5%
and 10.5% of cases respectively. The pick up rate was determined from
the first 117 patients in whom the majority of the coding region has been
examined and shown to be 75%.

Duchenne muscular dystrophy is an X-linked recessive muscle wasting
disorder caused by mutations in the dystrophin gene, located at Xp2l.2.
Approximately 65% of cases have large intragenic deletions of many
thousands of bases of DNA. Only a small minority of cases are caused
by small deletions of a single base or a few bases. A case of DMD is
described with a novel mutation consisting of a 17 base pair deletion
within exon 47 of the dystrophin gene. The sequences on either side of
the deletion have a high degree of intrastrand base complementarity. It is
hypothesised that the mechanism generating the deletion may have been
the formation of a temporarily stable hairpin loop structure in a single
strand of DNA followed by enzymatic degradation at the unpaired regions
of the loop. Following computer modelling of the exon 47 region, two
possible hairpin loops are proposed, suggesting that the local DNA
environment may have influenced microdeletion mutagenesis in this case.

Data from this case is compared with evidence from other published
microdeletions of the dystrophin gene of two base pairs or more. It is
proposed that a similar mechanism may be involved in the generation of
all such mutations.
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14.023
Mutation screening in HNPCC families by PTT and SSCP
analysis.
Bourn, David 1; Perring, S '; Cole, T 2; Mckeown, C 2; Macdonald, F 1
'West Midlands Regional Genetics Service, Birmingham Heartlands Hospital,
Birmingham B9 5PX, 2 Clinical Genetics Unit, Birmingham Womens Hospital,
Birmingham B15 2TG

Hereditary non-polyposis colorectal cancer (HNPCC) is an autosomal
dominant disorder characterised principally by a predisposition to early
onset colorectal cancer. HNPCC has been linked to germline defects in at
least four mismatch repair genes, of which two, hMSH2 and hMLHI,
account for the majority of affected families. Estimates for the prevalence
of HNPCC vary widely, but it is likely that mutations in mismatch repair
genes account for a significant proporbon of all colorectal cancers.
Currently mutation screening is being carried out by single-strand
conformation polymorphism (SSCP) analysis and the protein truncation
test (PTT) for hMSH2 and hMLHI. To date 66 individuals have been
screened by SSCP analysis of hMSH2. Four variants were detected, of
which two were deletions leading to frameshifts, one was a missense
mutation and one was a neutral polymorphism. Nine individuals have
been screened by the PTT for both hMSH2 and hMLH1. Three putafive
truncating mutations have been detected, all in hMSH2. We have also
screened for a reportedly common splice site mutation (3' of exon 5 of
hMSH2) using a direct PCR-based assay. We have not found this
mutation in any of the 80 families tested.

14.024
Characterization of a new apolipoprotein Clil variant in
the Mayans of the Yucatan peninsula
Liu, Haiqun 1; Xu, C 1; Lins, L 2; Ferrell, R3; Humphries, SI; Talmud, Pi
I The Centre for Genetics of Cardiovascular Disorders, University College and
Middlesex School of Medicine, Department of Medicine, The Rayne Institute,
University Street, London, WCIE 6JJ; 2 Centre de Biophysique Moleculaire
Numerique, Gembloux, Belgium; 3 Human Genetics Division, University of
Pittsburgh, PA

An apolipoprotein (apo) CIII variant has been found in the Mayans of the
Yucatan peninsula that is associated with apo CIII deficiency. To identify
the mutation, the nucleotide sequences in the 5' and 3' flanking regions
and all exons of the apo Clil gene were compared between two
individuals with decreased plasma apo Cill levels (1.6 - 1.9 mgdl ) and
two individuals with normal (9.0 mgldl) or elevated (18.4 mg/dl) apo CIII
levels. A G to A transition in exon 3 of the apo Clil gene was identfied in
the two apo Cil deficient subjects.This sequence change causes an
Alanine (Ala) to Threonine (Thr) substitution at amino acid 23 of the apo
CIII mature protein, and abolishes an Acil (CCGC) restriction enzyme
cutting site.Molecular modelling predicted that the segment containing
amino acids 11-28 of apo Cil is amphipathic, suggesting it is involved in
lipid association. The Thr23 for Ala substitution disturbs the
amphipathicity of the helix, and thus is predicted to affect the binding of
apo CIII to lipoproteins. Further study of this new variant which is
associated with apo CIII deficiency may provide important information
about the structure - function relationships of apo CIII.

14.025
Comparison of T4 EVII and MutS enzyme based mutation
detection methods with SSCP for CFTR exons 3 and 11
Deeble, Jayne; Ellis, LA; Laitinen, VH; Woods, GC; Taylor, GR
Regional DNA Laboratory, Department of Clinical Genetics, Ashley Wing, St
James's University Hospital, Leeds LS9 7TF

Numerous mutation detection methods have evolved in response to
demands posed by the rapid rate at which disease alleles are now
identified. We have evaluated two enzyme based mutation detection
systems - E. coli MutS / Exonuclease and phage resolvase T4
endonuclease VII - against SSCP / HA analysis for CFTR exons 3 & 11
for sensitivity, specificity, simplicity, speed and cost. Both enzymatic
methods have the advantage of detection and localisation of mutations
and a large size range of target DNA. Detection rates for SSCP have
been found to be - 90 % if run conditions are carefully controlled.
Optimisation of the MutS / Ex assay allowed detection of 4 /6 exon 3
mutations and 4 / 8 in exon 11 reproducibly and with high signal to noise
ratios. Most notably, MutS / Ex detected G551 D which escaped detection
by SSCP and T4 EVII. T4 endonuclease VII detected 6 / 6 exon 3 and 5 /
6 exon 1 1 mutations. The structure specificity of the enzyme denotes the
primary factor governing efficiency of recognition of mismatches is local
sequence context. Unfortunately problems with reproducibility and
variable rates of background cleavage reduce detection rates to 65%
overall.

14.026
Mutabtion analysis in a family with X-SBMA
Dalton, Ann; Durkie, M; Evans, S; Curtis, D
Centre for Human Genetics, 117 Manchester Road, Sheffield S10 5DN

A family is described in which X-linked spinal and bulbar muscular
atrophy (X-SBMA) is known to be segregating. The PCR method
originally described for identifying the triplet repeat expansion (CAG)n in
the first exon of the androgen receptor gene was initially used to study
the family. Subsequently the PCR reaction has been modified to
produce a smaller product with (CAG)n repeats which are readily
resolvable on a standard silver stained PAGE gel. This modification
allowied us to identify carrier females and to offer prenatal diagnosis if
required.
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14.027
A novel 7-bp deletion in the BRCA2 gene in a family with
a history of breast cancer
Ghaffari,Guity'; Lanyon,G'; Davidson,R';Connor,J'
'University Department of Medical Genetics, Yorkhill
Hospital, Yorkhill, G3-8SJ, Glasgow.

Breast cancer is one of the most common female malignancies in the
western world, affecting one in ten women during their life time. Five to
ten percent of breast cancers may have a genetic component and can be
attributed to dominant susceptibility genes. The BRCAI and BRCA2
genes are equally responsible and account for around 90-95% of
inherited breast cancers. BRCA2 contains 27 exons and has a mRNA
transcript of 10,926bp,which encodes a protein of 3,418 amino acids.
Mutations in this gene are found in families with a high incidence of breast
cancer and are also associated with male breast cancer. In this study we
have invesfigated 25 breast cancer patients with between 1 and 6 affected
first or second degree relatives and with onset betwen 23-55 years of
age. This screening study was based on the protein truncation test(PTT)
which detects mutations leading to premature termination of protein
synthesis. PTT analysis of exon 11(accounts for more than half of the
coding sequence)from 25 patients revealed a truncated protein in two
related patients with a family history of both male and female breast
cancer. Characterization of the abnormality by DNA sequencing revealed
a novel 7bp deletion at nucleotide position 5447.This deletion produces a
translation frameshift leading to a predicted premature termination at
codon 1749.

14.028
Three novel mutations and two normal variations in the
hMSH2 gene in Scottish families with colorectal
carcinoma.
Davoodi, Abdoreza'; Lanyon, G1; Davidson, R1; Connor, J1
'The Duncan Guthrie Institute Of Medical Genetics; Yorkhill; Glasgow.

Hereditary nonpolyposis colorectal cancer(HNPCC)is dominanty inherited
and accounts for about 6% of all familial colon cancers. Five different
mismatch repair genes are believed to be associated with this disorder
and have been shown to cause microsatellite instability when mutated.
Recently, in a relatively large study of 74 HNPCC kindreds with 92%
genomic instability, 70% of the mutations were found in the five human
mismatch repair genes. It seems therefore, that other genes are involved
in this disease. In this study sixty-one specimens from 55 Scottish
families, including patients with colorectal carcinoma and their relatives,
were investigated. Five of these families fulfill the Amsterdam criteria for
HNPCC. Of the 61 colorectal patients studied, 4 had a splice site mutation
in intron 15 and three had deletions of nucleotides 1577 to 1811. One of
them also had a deletion of exon 1 through to exon 7. Two of the patients
had a T to C transition at position -6 in intron 12. Subsequent
invesfigations showed that 15% of patients and 16% of the normal
population also have this T to C mutation. We also found in two unrelated
individuals a G to A transition in exon 6 at codon 322, which changes
glycine to asparatic acid. The published mutation spectrum for the
hMSH2 gene indicates that there is no mutational hot spot and that
approximately 75% of the mutations identified produce premature stop
codons. Of the 40 known mutations, in this gene, only tw have been
reported in different families. Thus, the novel mutations described above
underscore the heterogeneous nature of the disease.
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