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13.01
Evaluation of an RNase-based method for mutation detec-
tion in BRCAI
Boum, David
Regional Genetics Service, Birmingham Women's Hospital, Birmingham B15 2TG

Previously, RNase-based methods for mutation detection have suffered from
technical disadvantages, including principally low efficiency of detection and
the requirement to generate a radioactively labelled riboprobe from a suitable
vector. The Non-isotopic RNase Cleavage Assay (NIRCATM FMC corpora-
tion) attempts to circumvent these problems by the use of RNAIRNA duplex-
es made by in vitro transcription of PCR products containing opposable
phage promoters. These RNAIRNA duplexes are used as a substrate for a
combination of three different RNases, and the cleavage products analysed
using standard agarose gels. We are currently screening BRCA1 by a combi-
nation of SSCP analysis and heteroduplex analysis and (for exon 11) the
protein truncation test (PTT). The NIRCA method can be used to screen
exon 11 of BRCA1 in four fragments, making it a potential non-radioactive
altemative to the PTT. We have used this assay to screen for known BRCA1
mutations previously characterised via the PTT and/or heteroduplex analysis,
to determine it's suitability for incorporation into our screening protocol as a
complete or partial replacement for the PTT. This technique should also be
adaptable for more general applications involving mismatch analysis.

13.02
A PCR method of identifying the expanded CAG repeat
which causes Spinocerebellar Ataxia 7 and a description
of two families in North Trent.
Evans Steven (1);Curtis D;Cook J (1);Clarke C(2);Quarrell OWJ (1)
(1) Centre for Human Genetics, 117 ManchesterRoad, Sheffield SI1 5DN (2)Dept. of
Neurology, Hull Royal Infirmary, Anlaby Rd., Hull HU3

A number of disorders are characterised by unstable expansions of a CAG
repeat including Autosomal Dominant Cerebellar Ataxia 11 or Spinocerebellar
Ataxia 7. This condition is characterised by the combination of ataxia and
macular dystrophy. We have devised a non-radioactive PCR method for
measuring the size of the repeat which can detected on polyacrylamide gels
following silver staining. The method has been confirmed by direct sequence
analysis. We studied 120 probands with ataxia; abnormal expansions were
detected in 2 of these. Analysis of the first family showed the typical large
expansion and decrease in the age onset over three generations. The sec-
ond family consists of a man with an age of onset of 12 years. He had an
abnormal expansion of 55 repeats; his parents are both asymptomatic but
his father has 39 repeats. At this time it is not possible to distinguish non-
penetrance or later presentation in the father. This raises difficult counselling
issues which will be discussed.

13.03
Preparation of mitochondrial DNA clones containing
3260(A>G) and 3271(T>C) mutations in bacterial plasmids
Fratter, Carl;Seller, A.
Molecular Genetics Laboratory, Medical Genetics, The ChurchiDl Hospital, Oxford OX3
7LJ

The mitochondrial DNA (mtDNA) point mutations 3260(A>G) and 3271(T>C)
are associated with mitochondrial myopathy in a small number of patients.
Therefore, DNA for use as positive controls in molecular genetic analyses is
not readily available. To overcome this problem, we introduced these muta-
tions into a bacterial plasmid mtDNA clone by site-directed mutagenesis. A
1544 bp mtDNA fragment (25784122) was subcloned into the pUC18 bacte-
rial vector. This provided template for site-directed mutagenesis using the
QuikChange Site-Directed Mutagenesis Kit (Stratagene). The point muta-
tions were introduced by in vitro amplification using mismatch primers.
Template DNA was then digested with a methylation specific restriction
endonuclease, and the newly synthesised DNA transformed into E. coli. For
each mutation, plasmid DNA was prepared from six colonies on a miniprep
scale. Restriction digest PCR confirmed that the point mutations were incor-
porated into all clones. Miniprep plasmid DNA from a single clone was suffi-
cient to provide positive control DNA for several thousand analyses. The
approach used was quick and simple, and could usefully be applied to the
preparation of positive controls for other rare mutations.

13.05
Deletions of the Y chromosome in patients referred for
infertility investigations; experience of the Bristol molecu-
lar genetics laboratory using a limited panel of Y markers.
Gardner, Anne;Sawyer, H
Regional Cytogenetics Centre, Southmead Hospital, Bristol BSIO 5NB

Y microdeletions have been found in up to 25% of infertile men. This has
implications for males with non obstructive azoospermia or oligospermia who
enter IVF programmes, as there is an increased risk of such a male passing
on a Y microdeletion to his son, using techniques such as ICSI. Although it
is recommended that panels of up to 40 Y markers are used when offering a
screening programme, the Bristol laboratory are developing a small panel of
Y markers to be used on a research basis, covering the current critical areas
(intervals 5 and 6). The marker SY254 from the DAZ region was shown to
be deleted in 2 patients out of 28 (one with 'infertility', one with 'oligosper-
mia') who were cytogenetically normal. A third phenotypically male patient
with karyotype 45,X/46,X,dic(Y)(ql 1.2) was also deleted for SY254 and
could therefore have appropriate counselling with respect to his future fertili-
ty.
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13.11
CFTR mutations in infertile males
Deans-Hatton, Zandra;Nihalani, V;Flinter, F;Mathew, C;Abbs, S
South Thames (E) Regional Genetics Centre, Guy's Hospital, London

We are screening 170 infertile males for 31 CFTR mutations using the Perkin
Elmer Oligonucleotide Li gation Assay (OLA), and for the CFTR intron 8
polythymidine polymorphism, the 5T allele of which causes splici ng out of
exon 9 and a reduction in levels of CFTR mRNA. This reduction, in combina-
tion with a second CFTR muta tion, is associated with the clinical phenotype
of congenital bilateral absence of vas deferens (CBAVD). Two CF TR muta-
tions were detected in 9 of 91 (9.9%) patients tested to date, confirming their
diagnosis of the mild ge nital form of CF. None of these patients carried the
5T allele. Thirty three patients (36%) carried one mutati on, and the 5T allele
was present in 42% of these compared to 5% in the general population. No
mutation was det ected in the remaining 49 patients, and the incidence of the
5T allele in this group was only 8%. Overall, 25% of patients had either two
detectable mutations, or a mutation in combination with the 5T allele, and
46% of pa tients had at least one mutation. The OLA and 5T assays there-
fore appear to be a rapid and efficient means to d etect genetic changes
associated with CBAVD in a substantial proportion of patients.

13.12
Screening for multiple cystic fibrosis mutations by
oligonucleotide ligation assay
Nihalani, Vandana;Yau, SC;Differ, A-M;Abbs, S
South Thames (E) Regional Genetics Centre, Guy's Hospital, London

More than 500 mutations have been reported worldwide in the CFTR gene,
which complicates the routine molecular diagnosis of cystic fibrosis (CF).
The Perkin Elmer multiplex oligonucleotide ligation assay (OLA) de tects 31
CFTR mutations simultaneously, accounting for approximately 95% of CF
mutations worldwide. We carried out initial testing and validation of this
assay, in collaboration with Perkin Elmer. Owing to financial constr aints, the
assay was not used routinely for all CF testing. Instead, it was applied specif-
ically to reduce the risk of couples having an affected child to less than the
population risk. For example, if one member of a coup le is a carrier, it is
possible to reduce their chance of having a child affected with CF to approxi-
mately I in 2000 if their partner tests negative for all 31 mutations. Using
conventional methods, where approximately 80% of CF mutations are

accounted for, this risk would be reduced to 1 in 400. Over 400 samples
have been tested to date using the OLA. In many cases, mutations have
been found in families which had one or more undefined mutati ons. This has

facilitated accurate carrier testing, and molecular confirmation of the clinical
diagnosis in cas es with atypical presentation.

13.14
The first 500 mutations and anomalies. A review of this
laboratory's experiences with diagnostic use of the PE
Applied Biosystems cystic fibrosis assay.
Logan, William Pe;McMahon, C;Cottrel, S;Boxer, M
The North Thames (East) Regional Clinical Molecular Genetics Laboratory, Level 5
Camelia Botnar Labo

The PE Applied Biosystems cystic fibrosis Oligonucleotide Ligation Assay
(OLA) kit was adopted as the initial mutation testing tool for every new cystic
fibrosis referral from June 1997. The OLA kit tests for 31 cystic fibrosis
mutations in 10 CFTR exons and 6 CFTR introns, accounting for 77% of
cystic fibrosis mutations world wide (world wide figures taken from
http://www.genet.sickkids.on.ca) and roughly 90% of cystic fibrosis muta-
tions in the North Thames (East) caucasian population. We have now test-
ed more than 500 patients from the North Thames region using the OLA kit.
The patients tested were from varying ethnic backgrounds reflecting the
population living in North London. The samples tested included prenatal
samples, buccal swabs, fresh blood and extracted DNA. The extended cys-

tic fibrosis mutation range of the OLA kit has allowed the identification of
several rare mutations in pedigrees which would have previously been sent
as costly extra-contractual referrals. We have also detected a patient
homozygous for a large deletion mutation similar to the CF40kbdel mutation
reported by groups in Leeds and France. Rare anomalies and sample vari-
ations in the OLA kit results will be discussed along with a cost estimation
for cystic fibrosis mutation testing using this kit.

13.16
Evaluation of the BESS T-scan method of mutation detec-
tion on an ABI fluorescent sequencer.
King, Will(1);Trembath, RC(2);Aldred, MA(2)
(1)Department of Genetics, (2)Division of Medical Genetics, University of Leicester

Mutation scanning methods commonly employed in molecular diagnostic
laboratories suffer from various limitations, such as constraints on the length
of DNA fragment analysed, the need to optimise conditions for each tem-
plate and multiple post-PCR manipulations. BESS T-scan (Epicentre
Technologies) offers a potential solution to some of these problems.
Following the incorporation of dUTP during PCR, the template is cleaved at
uracil residues, producing a fragment pattern analogous to the T-track of a

sequencing gel. All mutations except C>G or G>C transversions should be
detectable. We have evaluated BESS T-scan on exons 1 and 10 of the
human GNAS1 gene. The use of fluorescently labelled primers allowed
simultaneous analysis of both strands on an ABI 377. Insertions/deletions
and gain of thymine point mutations were readily detected. Strong PCR
products can be cleaved and loaded onto the gel without purification, allow-
ing rapid and simple analysis. However, weaker products require precipita-
tion prior to gel loading. The maximum length of template that can be

analysed is limited to approximately 400bp, due to the weaker signal
obtained from longer fragments. While this is shorter than initial expecta-
tions, the technique still has significant advantages over SSCP and het-
eroduplex analysis when strong PCR amplification can be obtained.
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