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Liverpool

Welcome to the 21st Spring Meeting of the
Clinical Molecular Genetics Society!
This year’s CMGS conference is in Liverpool, the 2008 European Capital of Culture, at
the University of Liverpool’s Carnatic Park site in Mossley Hill.
For the first time this year, it is being held in conjunction with the Association for
Clinical Cytogenetics, in recognition of the increasing overlap between our two
disciplines, and we hope that the joint day of the conference on Wednesday will be of
interest to members of both the CMGS and ACC.
During session 2 on Wednesday, two sessions will run concurrently. There will be an
update from the National Genetics Reference Laboratories running alongside an update
on GT registration from the Associated Genetic Technologists Committee.
Following these updates, there will be a short break to allow everybody to get some
lunch, which can be taken in to the following Microarray User Group or New
Sequencing Technologies workshops that will run concurrently throughout the lunch
break.
We were delighted by the quality and quantity of abstracts submitted. The duration
of the conference this year is increased from its traditional two days to three, but
despite this, the programme is extremely packed and unfortunately we have not been
able to accommodate any spoken presentations of posters. Posters will be on display in
the Reading Room of Dale Hall for all three days of the conference. Authors will be
available next to their posters during Thursday lunch break. Refreshments will be
served each day in Dale Hall Reading Room to allow maximum opportunity to see the
posters and trade exhibits.
Our thanks go to the trade exhibitors that have contributed to the 2008 CMGS
conference, and allowed us to keep the cost to delegates to a minimum. Please do make
sure that you find time to visit the trade exhibits, to ensure that this generous
sponsorship can continue for future conferences. There will also a trade presentation
in Dale Hall on each day.
We thank you all for coming to the 2008 CMGS conference, particularly those who are
contributing. Special thanks to our invited speakers, Dr. Nigel Carter and Prof. Munir
Pirmohamed, and to Dr. John Barber and Dr. Chris Mattocks for kindly agreeing to
convene the lunchtime workshops. We hope you all enjoy it.
2008 CMGS Conference Organisers
Merseyside and Cheshire Regional Molecular Genetics Laboratory
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Carnatic Conference Park Venue
We will be using both Carnatic House and Dale Hall, which are across the road from each other.

Carnatic House

North Foyer
Herculaneum Room:

Senior Common Room:
Restaurant (1st floor):
Bar

Dale Hall

Reading Room:

Junior Common Room:

Reception & registration
Members’ spoken presentations
National Genetics Reference Laboratories update
Microarray User Group meeting
Conference dinner
CMGS Heads of Laboratory meeting
Dinner on Wednesday, Lunch on Thursday & Friday
Bar area available for relaxing throughout conference but drinks
served only in the evenings
Refreshments
Posters
Trade exhibits
AGTC Registration update
New sequencing technologies workshop
UKNEQAS participants meeting
Trade presentations

Carnatic House (ground floor)
Dale Hall

2008 CMGS Conference, Liverpool
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Travel Information to Carnatic House / Dale Hall
Elmswood Road, Mossley Hill, Liverpool L18 8DG
Car

Carnatic House is easily accessible from the M62. Go to the end of the motorway and turn left onto
the A5058 (Queens Drive) following the signs for ‘University Residences’. After ~2 miles, turn left
into North Mossley Hill Road. Carnatic House is on the right on North Mossley Hill Road. For Dale
Hall, continue to the end of the road and turn right onto Rose Lane / Elmswood Road. Dale Hall is on
the left.
From the city centre, head along Smithdown Road (A562) and turn right onto Greenbank Road (just
after Brooklands pub). Continue onto North Mossley Hill Road, then turn right at the end onto Rose
Lane / Elmswood Road.
There is adequate free parking at Carnatic House and Dale Hall.

Rail

If you are travelling by rail to Liverpool Lime Street
Station, a taxi to Carnatic House will cost ~£6.
A Merseyrail train (City line) can be taken from Lime
Street to Mossley Hill Station, which is approximately
half a mile from the conference venue.
Connections to Mossley Hill are also available from
other nearby stations such as Liverpool South Parkway.

Air

A taxi from Liverpool John Lennon Airport will cost ~£8. From Manchester Airport take the Express
Coach to Liverpool City Centre or train to Lime Street Station.

Further information

A useful journey planner can be found on the Merseytravel
website: www.merseytravel.gov.
Details of bus & train times can also be obtained by
contacting Merseytravel on 0151 236 7676.
Local Taxis
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Delta
0151 924 7373
Davey Liver
0151 708 7080
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Travel Information to Carnatic House / Dale Hall
Elmswood Road, Mossley Hill, Liverpool L18 8DG
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Conference Information
Conference Registration

The reception desk is in the North Foyer of Carnatic House and will be staffed from 9.00am on
Wednesday 2nd April and 8.30am on Thursday 3rd April and Friday 4th April.
Delegates are required to register on their first day at the conference. In addition, if you
have requested a CPD certificate, you should sign the attendance register each day.
Name badges have been sent to all delegates by post and should be worn at all times.

Accommodation

If you have booked on-site bed and breakfast accommodation through the CMGS, please go to
Dale Hall reception / Porter’s Lodge to collect your keys. The Porter will be on duty until
11.30pm so if there is a possibility that you may arrive after this time, please contact the
Liverpool lab in advance (dna.liverpool@nhs.net) so that alternative arrangements can be made.
Rooms should be vacated by 9.30am on the day of departure.
We would like to remind you that there are no showers in the bathrooms (shared between two)
in Dale Hall, so don’t forget your bubble bath and rubber duck...
Those of you who cannot live without your power shower, or have declined the offer of 1960s
retro-style University accommodation for any other reason (surely not!), we hope that you have
already made alternative arrangements, but if not, book now. The Grand National race meeting
at Aintree begins on Thursday 3rd April, so hotel accommodation in the city will be in demand.
Hotel rooms (if there are any left) may be booked through Tourist Information:
www.visitliverpool.com.

Cloakroom / Luggage Storage

A room will be available on each day where you may store luggage, coats etc if you have checked
out of your accommodation. Details are available from reception. We would advise that you
keep items of value with you.

Disabled access

If you have a specific requirements for disabled access to the conference facilities, please
contact Roger Mountford on 0151 702 4219 or roger.mountford@lwh.nhs.uk so that we can
ensure that your needs are met throughout the event.

No smoking policy

The University has a no smoking policy in all bars, meeting rooms and public areas.

Mobile phones

Please remember to switch off mobile phones or turn to silent while meetings are in progress.
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Catering information
Specific dietary requirements

Any delegates with specific dietary requirements are asked to make themselves known to the
Catering Staff in Carnatic House. Details should have been provided on the registration form
but if not, please contact the conference organisers as soon as possible.

Refreshments

Morning and afternoon refreshments will be available in the Reading Room of Dale Hall to
provide an opportunity to see the posters and visit the trade exhibits.

Breakfast

For those staying in Dale Hall, breakfast will be served in the restaurant on the first floor of
Carnatic House between 7.30am and 8.45am. (On Wednesday morning, you can have a lie in, so
breakfast will be served until 9.15am.)

Lunch

A two course lunch will be served in the restaurant on the first floor of Carnatic House on
Thursday and Friday.
On Wednesday, a selection of wraps, sandwiches, ciabattas, fresh fruit, muffins and pastries,
tea and coffee will be available in the Carnatic House restaurant and delegates are welcome to
take their lunch into the concurrent workshops.

Dinner on Wednesday evening

On Wednesday evening, a three course dinner will be served in the restaurant on the first floor
of Carnatic House.

Conference Dinner - Thursday evening

The Conference Dinner will be held in the Herculaneum Room in Carnatic House (conveniently
located a short staggering distance from your bed in Dale Hall).
Seating plans will be located at Reception. If you are attending the Conference Dinner, please
ensure that you have added your name to the seating plan by 2.00pm on Thursday.
Menu choices have been pre-selected on your registration form.

Bar

The bar in Carnatic House will be open on Tuesday evening for those arriving early, between
7.30pm & 11.00pm. It will be open again at the end of the main meeting on Wednesday
evening at 5.00pm until 11.00pm. On Thursday evening, when we will be having our conference
dinner, there will be a late bar from 5.00pm to 12.00am.

2008 CMGS Conference, Liverpool
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Conference dinner
Canapés will be served in Carnatic House bar from 7.00pm,
accompanied by a Steel band.

Cherry Tomatoes stuffed with Cream Cheese
Chicken Satay with Peanut Sauce
Mushroom Filo Parcels
King Prawn Skewers
Dinner will be served in the Herculaneum Room at 7.45pm.

Warm Goat’s Cheese & Red Onion Tart served on a bed of tossed Green Salad Leaves
or
Smoked Salmon Terrine combined with a Trout Filling
cushioned on a bed of Lettuce and Balsamic Vinegar Jus, served with Buttered Brown Bread
Char grilled Vegetable & Mozzarella Timbale served with warm Pitta Bread and Mixed Salad
or
Saddle of Corn Fed Chicken, slice and roasted with Pancetta and Roasted Shallots
served with a Pea & Cream Sauce
Black Morello Pancake Stacks served with a Hot Caramel Sauce topped with Calvados Cream
Coffee and Mints
Following dinner, we will be dancing the night away to classic tunes from the past 21 years.
The bar will remain open until 12.00am.
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Many thanks to our sponsors for their generous
support of the 2008 CMGS spring conference!

National Genetic Reference Laboratory

Please try to find time to talk to our friendly trade representatives.

Don’t forget that there are presentations from Roche (Wednesday), Biotage (Thursday) and DNA Genotek (Friday).
Wednesday
Agilent
Alpha Laboratories
Biotage
BlueGnome
Contronics
Corbett Research
DNA Genotek
Invitrogen
Perkin-Elmer
Promega
Qiagen
Roche
Tepnel
NGRL (Manchester)

Thursday
Applied Biosystems
Bioline
Biotage
Corbett Research
DNA Genotek
Fermentas Life Sciences
GRI
Promega
Qiagen
Tepnel
VHBio
NGRL (Manchester)

2008 CMGS Conference, Liverpool

Friday
Biotage
Corbett Research
DNA Genotek
Fermentas Life Sciences
Promega
Qiagen
Tepnel
NGRL (Manchester)
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Concurrent lunchtime workshops
1.00pm to 2.10pm, Wednesday 2nd April 2008

New Sequencing Technologies Workshop
Convened by Chris Mattocks
This session will introduce the current new generation sequencing technologies and look at new and
even more powerful technologies that are likely to be released in the next few years. The session will
focus on the key issues that will need to be addressed if these technologies are to be adapted for
diagnostic use.
1.00 to 1.30

Technology overview and implications for diagnostic implementation
Chris Mattocks, NGRL Wessex

1.30 to 1.50

Early experience with the Roche GS-FLX
Jonathon Coxhead, Newcastle upon Tyne

1.50 to 2.10

Open discussion
• How can capacity be effectively used?
• What should we be investigating?
• How and where should data be stored?
• Would you have your genome sequenced?

Microarray User Group Meeting
Convened by John Barber
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1.00 to 1.30

An update from Nijmegen: results, experiences and consequences after five
years of genome wide array diagnostics in mental retardation
Nicole de Leeuw, Nijmegen

1.30 to 1.40

A microarray update from Cardiff
Sian Morgan, Cardiff

1.40 to 1.50

A microarray update from Cambridge
Amanda Clarkson, Cambridge

1.50 to 2.00

Guy's experience with oligoarrays
Joo Wook Ahn, Guy’s London

2.00 to 2.05

Microarray best practice plans
Kim Smith, Oxford

2008 CMGS / ACC Conference, Liverpool

Scientific programme - Wednesday 2nd April
9.00 to 9.50

Registration & coffee

9.50 to 10.00

Welcome & introduction - Roger Mountford & Peter Howard

Session 1

Chaired by Roger Mountford & Peter Howard

10.00 to 10.15

Auditing of antenatal diagnosis - what is good practice?
Sarah Ball, Birmingham Children’s Hospital
UK audit of biallelic abnormal PCR results in Chorionic Villus samples
Jonathan Waters, Great Ormond St Hospital, London
QF-PCR stand alone prenatal diagnosis: the initial London experience
Caroline Ogilvie, Guy’s Hospital, London
Development of a diagnostic test for mutations in NPM1 exon 12 in cytogenetically normal AML patients
Alison Skinner, Wessex Regional Genetics Service, Salisbury
The introduction of ABL kinase domain mutation testing in CML patients showing resistance to Imatinib
Davina Clavering, Birmingham Women’s Hospital
Duplication of the MECP2 gene region and severe mental retardation in males
Rachel Butler, University Hospital of Wales, Cardiff

10.15 to 10.30
10.30 to 10.45
10.45 to 11.00
11.00 to 11.15
11.15 to 11.30
11.30 to 12.00

Coffee, posters and trade exhibits

Session 2 (Concurrent sessions)
12.00 to 12.30

National Genetics Reference Laboratories update
Herculaneum Room, Carnatic House

12.30 to 2.15

Lunch, posters and trade exhibits

1.00 to 2.10

New sequencing technologies
Convener: Dr Chris Mattocks
Venue to be announced

Session 3

Chaired by Freddie Sharkey

2.15 to 3.05

Guest lecture: Deciphering developmental disorders
Dr Nigel Carter, The Wellcome Trust Sanger Institute, Cambridge

3.05 to 3.30

Coffee, posters and trade exhibits

Session 4

Chaired by Fiona Macdonald

3.30 to 3.45

Transmitted imbalances without phenotypic effect: new examples detected with oligonucleotide array CGH
John Barber, Wessex Regional Genetics Service, Salisbury
Discrepant cytogenetic, MLPA and array CGH results on a der(X)(pter>q27.2::p22.31>pter): the advantages of an
integrated approach
Morag Collinson, Wessex Regional Genetics Service, Salisbury
The development of SYBR green qPCR to confirm small SNP array aberrations
Carolyn Dunn, Addenbrooke’s Hospital, Cambridge
EUROGENTEST: activities in quality management and accreditation of genetic testing services
Ros Hastings, UKNEQAS for Cytogenetics, Oxford
The ORPHANET database: a free online tool for Molecular Geneticists and Cytogeneticists
Emma Gillaspy, NOWGEN centre, Manchester

3.45 to 4.00
4.00 to 4.15
4.15 to 4.30
4.30 to 4.45
5.00 to 6.30

CMGS Heads of Laboratory meeting
Senior Common Room, Carnatic House

AGTC Registration update
Junior Common Room, Dale Hall

Microarray user group meeting
Convener: Dr John Barber
Venue to be announced

5.05 to 5.20

Non-radioactive labelling & detection system &
Next generation sequencing
Trade presentation by Janet Dixon & Garry Cusack, Roche
Junior Common Room, Dale Hall

2008 CMGS / ACC Conference, Liverpool
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Scientific programme - Thursday 3rd April
8.30 to 9.00

Registration

Session 1: Trainee presentations
9.00 to 9.15
9.15 to 9.30
9.30 to 9.45
9.45 to 10.00
10.00 to 10.15
10.15 to 10.30
10.30 to 11.00

High resolution mapping of the X chromosome pseudoautosomal region in two siblings with Hodgkin
lymphoma and Leri-Weill Dyschondrosteosis
Kym Spencer, Liverpool Women’s Hospital
Apparent homozygous deletion identified in Alstrom syndrome patient
Elizabeth Perrott, Birmingham Women’s Hospital
GALT and PAH deletion analysis in Galactosaemia and PKU patients
Sarah Burton-Jones, Southmead Hospital, Bristol
Developing a diagnostic service for Pulmonary Surfactant Metabolism Dysfunction types 1,2 and 3 sequencing of SFTPB, SFTPC and ABCA3
Caroline Archer, Great Ormond Street Hospital, London
Mutation scanning in Marfan syndrome employing high resolution MELT analysis
Kate Sergeant, International Centre for Life, Newcastle
Development of a BRCA2 screening service - introduction of high resolution MELT analysis
Nick Camm, St James’s Hospital, Leeds
Coffee, posters and trade exhibits

Session 2: Trainee presentations
11.00 to 11.15
11.15 to 11.30
11.30 to 11.45
11.45 to 12.00
12.00 to 12.15

Chaired by Maggie Williams

Chaired by Gareth Cross

Microsatellite instability in sporadic colorectal cancer: a retrospective study
Kimberley Slowther, Birmingham Women’s Hospital
Loss of MLH1 expression due to promoter methylation in cases referred for HNPCC investigations
Lorraine Hawkes, Kennedy Galton Centre, London
Implementation of a new diagnostic service for congenital adrenal hyperplasia
Charlene Crosby, Birmingham Women’s Hospital
Evaluation of whole genome amplification from small cell numbers and the development of pre-implantation
genetic haplotyping assays
Jenna McLuskey, Western General Hospital, Edinburgh
Investigating the use of Multiple Displacement Amplification (MDA) to amplify nanogram quantities of DNA to
use for downstream mutation screening by sequencing and MLPA
Kirsty Manger, City Hospital, Nottingham

12.15 to 12.45

CMGS Annual General Meeting

12.45 to 2.00
1.40 to 1.55

Lunch, posters and trade exhibits
Updates in Pyrosequencing technology
Trade presentation by John Hogg, Biotage Ltd - Junior Common Room, Dale Hall

Session 3

Chaired by Gail Norbury

2.00 to 2.15

A diagnostic testing service for Hypophosphatemic Rickets
Melissa Sloman, Royal Devon & Exeter Hospital
Diagnostic testing for familial pancreatitis
Emma McCarthy, Liverpool Women’s Hospital
The importance of clinical assessment as a prelude to molecular analysis in Lissencephaly patients
Lazarus Lazarou, University Hospital of Wales, Cardiff
Diagnostic testing for Alagille Syndrome
Katie Thomas, Royal Devon & Exeter Hospital
A multicentre technology assessment of the Abbott Fragile X assay
Andrew Wallace, NGRL Manchester
Towards semi-automated analysis of unidirectional sequence data using Mutation Surveyor
Carolyn Tysoe, Royal Devon & Exeter Hospital

2.15 to 2.30
2.30 to 2.45
2.45 to 3.00
3.00 to 3.15
3.15 to 3.30
3.30 to 4.00

Coffee, posters and trade exhibits

Session 4

Chaired by Becky Treacy

4.00 to 4.15

Diagnostic analysis of Norwegian BRCA mutations using Sequenom MALDI-TOF mass spectrometer
James Eden, International Centre for Life, Newcastle
Introducing GLEAM: the Glasgow Linkage Exclusion Analysis Method
Su Stenhouse, Yorkhill Hospital, Glasgow

4.15 to 4.30
4.30 to 5.30
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UKNEQAS participants meeting
Junior Common Room, Dale Hall
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Scientific programme - Friday 4th April
8.45 to 9.15

Registration

Session 1: Trainee presentations
9.15 to 9.30
9.30 to 9.45
9.45 to 10.00
10.00 to 10.15
10.15 to 10.30
10.30 to 11.00

Cystic Fibrosis Newborn screening in the Bristol Genetics Laboratory: Development and one year's experience
Claire Faulkner, Southmead Hospital, Bristol
Improving diagnosis of Beckwith-Wiedemann syndrome using methylation sensitive MLPA and
pyrosequencing
Christopher Campbell, Birmingham Women’s Hospital
Development and evaluation of a UK diagnostic service for epimutations in PHP-1b
Jennifer Greatwood, Wessex Regional Genetics Service, Salisbury
Setting up a diagnostic service to investigate the production of type I collagen in patients with Osteogenesis
Imperfecta
Kate Garrard, Sheffield Children’s Hospital
FOXP3 mutations in male patients with permanent neonatal diabetes
Jayne Minton, Royal Devon & Exeter Hospital
Coffee, posters and trade exhibits

Session 2: Trainee presentations
11.00 to 11.15
11.15 to 11.30
11.30 to 11.45
11.45 to 12.00
12.00 to 12.15

Chaired by Sarah Warburton

Chaired by David Baty

Implementation of a new cDNA screening strategy as an adjunct to the West Midlands Regional Genetics
breast cancer service
Emma Sach, Birmingham Women’s Hospital
Establishment of a mutation screening service for Ullrich Congenital Muscular Dystrophy and Bethlem
Myopathy
Tom Cullup, Guy’s Hospital, London
A mutation screening service for Hypertrophic Cardiomyopathy
Shalaka Samant, Forrester Hill Hospital, Aberdeen
Development of a UK diagnostic service for Meckel-Gruber syndrome
Helen Lindsay, St James’s Hospital, Leeds
Analysis of three genes from the RAS-MAPK signaling pathway that are causative of Noonan / Leopard
syndromes
Sandra Ramos, St George’s Hospital, London

12.15 to 1.20
12.45 to 1.15

Lunch, posters and trade exhibits
Oragene-DNA: Non-invasive and reliable DNA collection for clinical genetic research and diagnostic testing
Trade presentation by Jon Chatburn, DNA Genotek Inc - Junior Common Room, Dale Hall

Session 3

Chaired by Rachel Butler

1.20 to 1.30

Alastair Stewart prize award

1.30 to 2.20

Guest lecture: Clinical implementation of pharmacogenetics: opportunities and challenges
Prof Munir Pirmohamed, Professor of Pharmacogenetics, University of Liverpool

2.20 to 2.45

Coffee

Session 4

Chaired by Simon Ramsden

2.45 to 3.00

Novel splice site mutations as the cause of FAP-related cancer in two families
Kerry Sweet, Belfast City Hospital
Diagnostic mitochondrial DNA analysis in body fluids other than blood
Sarah Ball, Birmingham Children’s Hospital
Mitochondrial DNA maintenance disorders: POLG1, PEO1 and ANT1 analysis
Carl Fratter, Churchill Hospital, Oxford
Implementation of the National CF Newborn screening programme: a review of the first year of testing
nationwide
Ottie O'Brien, International Centre for Life, Newcastle

3.00 to 3.15
3.15 to 3.30
3.30 to 3.45

2008 CMGS Conference, Liverpool
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Poster Presentations
P1

Difference in SMN1 copy number between European and UK Asian populations
Valerie Wilson, International Centre for Life, Newcastle

P2

Molecular testing for autosomal dominant and recessive forms of dopa-responsive dystonia
Jo Martindale, Sheffield Children’s Hospital

P3

Establishment of a mutation screening service for Episodic Ataxia Type 2 & Familial Hemiplegic Migraine
Maria Panayi, Sheffield Children’s Hospital

P4

Establishment of a diagnostic mutation screening service for Cornelia de Lange syndrome
Stephanie Batey, International Centre for Life, Newcastle

P5

Mutation analysis in mitofusin 2 (MFN2) demonstrates high locus mutability and mutation hotspot
Vaneesha Gibbons, Institute of Neurology, London

P6

New mutations of the SCN4A gene in patients with paramyotonia
Richa Sud, Institute of Neurology, London

P7

Review of SCOBEC collaboration
Rebecca Treacy, Addrenbrooke’s Hospital, Cambridge

P8

Homozygous deletion of exons 11-15 of the CFTR gene in an Egyptian patient
Marianne Frost, TDL Genetics, London

P9

Evaluation of Alamut - a decision support application for diagnostic molecular genetics
Joanna Campbell, Guy's Hospital, London

P10

Establishment of a service for pseudoxanthoma elasticum analysis
Mandy Nesbitt, Sheffield Children’s Hospital

P11

Establishment of a service for inherited thrombophilia analysis
Liz Allen, Sheffield Children’s Hospital

P12

Using the Roche digoxigenin system for DNA labeling and diagnostic Southern blotting
Andrew Purvis, Liverpool Women’s Hospital

P13

A Huntington disease predictive case with three alleles - caused by a primer site SNP?
Vicky Stinton, Liverpool Women’s Hospital

P14

Unraveling an unusual SMN2 result in a consanguineous 5q13-linked SMA family
Vicky Stinton, Liverpool Women’s Hospital

P15

An audit of the outcomes of send-away samples
Fiona Macdonald¸ Birmingham Women’s Hospital

P16

The MSH2 sequence variant p.Gly322Asp (c.965G>A) is a benign polymorphism
Therese Bradley, Western General Hospital, Edinburgh

P17

What are NGRL Manchester doing to support unclassified variant interpretation?
Andrew Devereau, NGRL, Manchester

P18

Quality Assurance in a Regional Population Based Tumour Bank
E Squires, Singleton Hospital, Swansea

Authors will be available next to their posters in Dale Hall Reading Room on
Thursday 3rd April between 1.00pm to 1.40pm.
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Auditing of Antenatal Diagnoses
What is good practice?

UK audit of biallelic abnormal PCR results in
CVS

Sarah Ball, Tim Hutchin George Gray, Linda Jenkinson,
Mary Anne Preece

Kathy Mann1, Caroline Mackie Ogilvie1, Jonathan J
Waters2

West Midlands Laboratory for Inherited Metabolic Disorders,
Department of Clinical Chemistry, Birmingham Children’s Hospital

1Cytogenetics

Since 1984 the West Midlands Laboratory for Inherited
Metabolic Disorders has had a co-ordinating role for
antenatal diagnosis for inherited metabolic disorders for the
region. Some tests are performed in-house whilst some are
referred to other laboratories in the UK and abroad.
Outcomes of all tests are recorded on a database. The
outcomes of all our antenatal diagnoses are routinely
audited either following a termination of pregnancy or live
birth. Where an audit is not received we actively chase
results.
Between 1984 and 2005 firm predictions of outcome could
be made in 341 foetuses. In 62 cases (18%) audit was not
possible for various reasons including no reply from the
referring clinician, no suitable material collected at
termination of pregnancy, equivocal results, culture failure
or refusal by the parents for testing. In 278 cases (82%)
we were able to audit the outcome. In 2 cases (0.7%) a
misdiagnosis was detected. In both instances a foetus was
predicted unaffected when the audit indicated an affected
child.
What is the current practice in other genetics laboratories
regarding audit of antenatal diagnoses? Are audits done on
all antenatal diagnoses, some or none? If only some, how
are they selected?

Wednesday morning 2nd April

Laboratory, Guy’s & St Thomas’ NHS Foundation
Trust, London
2North East London Regional Cytogenetics Laboratory, Great
Ormond St Hospital, London

UK Genetics Laboratories now have considerable
experience in the combined use of QF-PCR aneuploidy
testing and conventional karyotyping of cultured cells for
the prenatal diagnosis of chromosome abnormalities.
Rarely, completely discrepant QF-PCR and karyotype
results in CVS have been reported. For those reported
cases to date where an abnormal QF-PCR result was not
confirmed by cultured karyotyping, the QF-PCR results
were based on biallelic marker patterns with ratios
indicating trisomy. Such marker patterns would be
expected following mitotic non-disjunction, and hence may
be associated with an increased risk of placental
mosaicism and discrepant results.
To attempt to either remove or reduce the risk of complete
PCR/cultured karyotype discrepancies some UK
laboratories have changed their method of CVS
preparation from the use of whole villus fronds to the use of
cell aggregates after either mechanical and/or enzymatic
digestion.
In December 2007, all UK laboratories were invited to
participate in an audit to determine: 1) the proportion of
trisomies which are biallelic; 2) the incidence and allele
patterns of any discrepant results; 3) the impact of CVS
preparation methods on the risk of discrepancies. The
results of the audit will be presented.

2008 CMGS / ACC Conference, Liverpool
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QF-PCR stand-alone prenatal diagnosis: the
initial London experience
Caroline Mackie Ogilvie1, Richard Ellis2, Janine
Burbridge2, Melissa Holloway3, Sandra Edwards3, Deborah
Morrogh3, Jonathan Waters3, Kathy Mann1
1Cytogenetics

Laboratory, Guy’s & St Thomas’ NHS Foundation
Trust, London
2NWT Regional Genetics Service, KGC, London
3NEL Regional Cytogenetics Laboratory, Gt Ormond St Hospital,
London

In May 2007, a QF-PCR stand-alone prenatal service for
samples referred for positive Down syndrome screening
was instigated by commissioners of London-based genetic
services at three London cytogenetic laboratories. This
followed studies showing a low incidence of clinically
significant non-13/18/21 trisomy chromosome abnormality
in this referral group. Using QF-PCR, all samples are tested
for trisomies 13, 18 and 21. Karyotypes are undertaken on
referrals with NT >3mm before 14/40 weeks or >6mm
thereafter, ultrasound abnormalities (excluding single soft
markers), from families with a previous chromosome
abnormality (excluding common trisomies) and to confirm
abnormal QF-PCR results. Since May, 1502 AF and 628
CVS have been received. 26% of AF and 44.9% of CVS
were karyotyped. 8% of AF and 22% of CVS were
abnormal. In the groups targeted for karyotyping, 3.6% of
AF and 7.1% of CVS had non-trisomy abnormalities. There
was one discrepant QF-PCR (trisomy 13)/karyotype
(normal) case due to mosaicism (possibly confined to the
placenta). Karyotype abnormalities in the 3 to 4mm NT
group are being monitored to provide evidence for possible
refinement of criteria for karyotyping. No liveborn data are
currently available.

Development of a Diagnostic Test for
Mutations in NPM1 Exon 12 in Cytogenetically
Normal Acute Myeloid Leukaemia (AML)
Patients
Alison Skinner1, Dr HE White2, Dr DJ Bunyan1, Dr DO
Robinson1, Professor NCP Cross1
Wessex Regional Genetics Laboratory, Salisbury District
Hospital, Wiltshire. SP2 8BJ
2 National Genetics Reference Laboratory (Wessex), Salisbury
District Hospital, Wiltshire. SP2 8BJ
1

About 45% of patients with AML appear to be cytogenetically normal; however this group has a variable prognosis.
Acquired mutations in exon 12 of the NPM1 gene that
cause delocalisation of the NPM1 protein from the nucleus
to the cytoplasm have been reported in this group of
patients. Patients who carry these acquired mutations
within NPM1 have a favourable prognosis provided they
have not also acquired the FLT3 internal tandem
duplication.
There are three common acquired mutations found within
NPM1 exon 12, all involving an insertion of four basepairs
at position c.864 (p.W288) resulting in the production of the
nuclear export signal (NES). These mutations are not
exclusive and many other mutations producing this NES
have been reported.
We have designed a pyrosequencing assay that is able to
identify and quantify the mutational load of these common
acquired mutations and identify other ‘novel’ mutations in
this region. The assay was validated using a cohort of 66
AML patients whose mutational status was determined by
direct sequencing and compared to the pyrosequencing
assay results. 96 normal samples were also tested to
determine the sensitivity of the assay.
A description of the assay and the results from the
validation will be presented.

16

2008 CMGS / ACC Conference, Liverpool

Wednesday morning 2nd April

The introduction of ABL Kinase Domain
mutation testing at the West Midlands
Regional Genetics Laboratory (WMRGL) in
CML patients showing resistance to Imatinib
Davina Clavering, Julian Borrow, Elizabeth Perrott,
Susanna Akiki, Joanne Mason and Mike Griffiths
West Midlands Regional Genetics Laboratory, Birmingham
Women’s Hospital, Metchley Park Road, Birmingham, B15 2TG

Chronic Myeloid Leukaemia is characterised by a
translocation between chromosomes 9 and 22 (the
Philadelphia chromosome) resulting in a BCR/ABL gene
fusion. Imatinib mesylate is the first line of therapy for
patients with CML although in recent years the
development of resistance has become a problem.
Mutations in the ABL kinase domain (AKD) are increasingly
described as one of the main causes of this resistance.
A service has been established at WMRGL using a cDNA
sequencing assay to screen for AKD mutations. Screening
is initiated upon clinical request, or when results of disease
monitoring have shown complete treatment failure or
response remains sub-optimal at 12 or 18 months (as
defined by ELN guidelines).
Mutations have been detected in a number of patients,
some of which have been described previously and some
of which appear to be novel.
An extensive review of the literature has established a
database of AKD mutations, including data on incidence,
IC50s and predicted response to alternative tyrosine kinase
inhibitors. Drug resistance profiles have been developed for
each mutation and are included on the report to aid clinical
decision-making regarding changes to current therapy.

Wednesday morning 2nd April

Duplications of the MECP2 gene region and
severe mental retardation in males
Lazarus P Lazarou, Ruth Lewis, Sian Morgan, Hayley L
Archer, Sally Davies, Angus Clarke, Rachel Butler
Institute of Medical Genetics, University Hospital of Wales,
Cardiff, CF14 4XW, UK

Mutations in the MECP2 gene are associated with Rett
syndrome in females and a spectrum of neurological
disorders in males, from mild mental retardation to severe
neonatal encephalopathy. More recently, duplications of
the MECP2 gene have been described in males with
severe mental retardation and a range of other progressive
neurological symptoms. Using the multiplex ligationdependent probe amplification assay (MLPA), we have
screened 20 male patients who have been specifically
referred for MECP2 gene duplication analysis, with
symptoms including severe mental retardation, epilepsy
and an “Angelman like” phenotype. Duplications involving
the MECP2 gene were detected in five cases (25%), four of
these being in unrelated males and one in a similarly
affected brother. Two of the unrelated cases show complex
rearrangements of the MECP2 gene. These results and
others that have been published recently, show
rearrangement of the MECP2 gene to be a relatively
common mutation mechanism in males. This redefines the
testing criteria for referral for MECP2 analysis. We will
attempt to further determine the clinical phenotype for
males with MECP2 gene duplications, to help improve
service provision.
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Transmitted imbalances without phenotypic
effect: new examples detected with
oligonucleotide array CGH (oaCGH)
John CK Barber1,2, S Huang2, VK Maloney2, JA Crolla1,2
Wessex Regional Genetics Laboratory1 and National Genetics
Reference Laboratory (Wessex), Salisbury NHS Foundation
Trust, Salisbury SP2 8BJ2

Transmitted deletions of regions of low gene density and
duplications of regions of moderate gene density are
compatible with a normal phenotype. Published examples
make up the Chromosome Anomaly Collection
(www.ngrl.org.uk/Wessex/collection) which now includes a
sub-telomeric
section
(www.ngrl.org.uk/Wessex/
subtel_collection). With the introduction of array
comparative genomic hybridisation, many more examples
are being found of transmitted imbalances in affected
children and their unaffected parents but these are not
being systematically collected.
We have recently found 10 examples including 6
duplications and 4 deletions using our customised 4x44K
Agilent array. These imbalances range from 115 kb to 5.35
Mb and involve bands 2q11.2, 3p14.3, 4q34.3, 7p11.2p12.1, 8q24.21-q24.22, 14q24.1, 17p13.3, 17q25.1,
20p11.21 and 22q11.21. These areas contain a number of
genes but do not have direct precedents in copy number
variation databases.
The need for consent limits the number of cases that are
reported outside the laboratory of origin. We would
therefore be interested to know whether the cytogenetic
community would support the creation of a database
specifically targeted at unique copy number variations by
submitting individual cases. It is envisaged that this would
be a closed database visible only to NHS laboratory
professionals and possible hosts for this are open to
discussion.

Discrepant cytogenetic, MLPA and array CGH
results on a der(X)(pter->q27.2::p22.31->pter):
the advantages of an integrated approach
Morag N Collinson1, S Huang2, JN Macpherson1, VK
Maloney2, AC Skinner1, A Karcanias3, NA Affara3, NS
Thomas1
Wessex Regional Genetics Laboratory1 and National Genetics
Reference Laboratory (Wessex), Salisbury NHS Foundation
Trust, Salisbury, SP2 8BJ2; Department of Pathology, University
of Cambridge3

Premature ovarian failure (POF) referrals usually undergo
both cytogenetic analysis and molecular genetic testing for
a fragile X premutation but, occasionally, the results are at
odds with each other. In a recent case, a 30 year old
female with POF had a normal karyotype but Southern blot
analysis suggested that only one X chromosome was
present. A deletion of Xq27.3 to Xq28 including the FMR1
and MECP2 genes was confirmed using FISH and MLPA.
X inactivation was completely skewed.
Cytogenetic re-analysis suggested a cryptic replacement of
distal Xq with unidentified material but neither subtelomeric
MLPA nor array CGH could identify its source. However,
subtelomeric FISH clearly showed a duplication of the Xp
subtelomere with a signal present at both ends of the
abnormal X. Re-analysis of the raw data for the distal Xp
region did show an increased ratio for both array CGH,
subtelomere and SHOX MLPA, but below that expected of
a constitutional duplication. Although the ratios suggested
the presence of 45,X cells, this mosaicism was excluded
cytogenetically. The ratio shifts remain interesting and
unexplained but the deletion of distal Xq is consistent with
POF and our results emphasize the value of an integrated
approach to genetic testing.
.

.
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The development of SYBR Green qPCR to
confirm small SNP array aberrations
Carolyn Dunn, Annabel Whibley, Lionel Willatt and Ingrid
Simonic
East Anglia Regional Cytogenetics Laboratory, Addenbrooke’s
Hospital, Cambridge

The advent of array technology has brought about new
challenges of confirming and interpreting results,
particularly with high-resolution arrays detecting very small
copy number changes (<100kb) that may only encompass
a single critical gene. It is desirable to have an independent
method for verification and determine whether they have
arisen de novo or are inherited. This can be achieved by
performing a second type of array, using FISH probes or by
quantitative PCR techniques. Currently the costs of arrays
are high and FISH probes are not always suitable or
available for the region of interest. Confirming small
duplications using FISH can be especially problematic.
MLPA and quantitative fluorescence PCR are relatively
expensive in time and consumables for single tests. Here
we investigate using SYBR Green real time quantitative
PCR (RT-qPCR) as a confirmatory test. We have
developed a strategy for RT-qPCR experiments and
assessed the costs involved. Two platforms were trialled
and six known duplications were selected to undertake a
proof-of-principle study to optimise the approach. Patients
with small duplications or deletions detected on the SNP
array were then investigated. Here we present our results
and demonstrate the cost effectiveness and reliability of
SYBR Green RT-qPCR to corroborate array data.

Wednesday afternoon 2nd April

EuroGentest: Activities in Quality
Management and Accreditation of Genetic
Testing Services
Ros J. Hastings1,David E. Barton2, Sarah Berwouts3,
Christine Brady2, Philippe Corbisier4, Anniek Corveleyn3,
Andrew Devereau5, Rob Elles5, Brian Fowler6, David
Gancberg4, Outi Kamarainen5, Piotr Litynski6, Milan Macek
Jr7, Ute Malburg8, Gert Matthijs3, Michael Morris9, Clemens
Mueller8, Nick Nagels3, Bettina Quellhorst-Pawley1,
Alexandra Stambergova7, Jan Vermeesch3, Kate Vickers5,
Elisabeth Dequeker3
1John Radcliffe Hospital, Oxford, 2National Centre for Medical
Genetics, Dublin, Ireland, United Kingdom, 3KU Leuven, Leuven,
Belgium, 4European Commission, Geel, Belgium, 5St. Mary's
Hospital, Manchester, United Kingdom, 6University Children's
Hospital, Basel, Switzerland, 7Charles University, Prague, Czech
Republic, 8Universitaet Würzburg, Würzburg, Germany, 9CMU,
Geneva, Switzerland

The EuroGentest network aims to improve and harmonize
the quality of genetic services in Europe, from test
development through to information for patients. The
network encompasses Biochemical, Clinical, Cyto- and
Molecular Genetics, Genetic Counselling and patient
groups.
The EuroGentest Quality Unit has promoted laboratory
accreditation through six practical workshops on specific
accreditation issues. An on-line database of genetic tests
has been developed, which for the first time includes
validated information on accreditation status and EQA
participation. On the EuroGentest website, laboratories can
find the EQA scheme most appropriate to their needs
through discipline-specific registers of schemes in Europe.
All three laboratory disciplines have expanded their
repertoire of EQA including a new pan-European
cytogenetics scheme, CEQA. Quality guidelines have been
published for microarray analysis, cytogenetics and some
biochemical analytes. In collaboration with EMQN, three
best practice meetings were organised in 2007 to generate
consensus guidelines, and three more workshops are
planned for 2008. QC materials for Prader-Willi/Angelman
syndromes are being developed and validation of MLPA,
diagnostic CF-testing kits and DNA extraction methods is in
progress through a core group of accredited laboratories.
Quality aspects of bioinformatics tools are also being
investigated, including evaluations of sequence analysis
and variant interpretation applications.
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The ORPHANET Database: A Free Online Tool
for Molecular Geneticists and Cytogeneticists
E Gillaspy1, S Ayme2, D Donnai1
1 Nowgen,

University of Manchester, UK
SC11, Paris, France

2 ORPHANET-INSERM

Orphanet (www.orpha.net) is the largest online resource for
genetic and rare diseases in the world. The website
features a rare diseases listing and a directory of services
alongside other specialised products. The Orphanet
consortium consists of partners from 35 countries across
Europe and beyond. Each partner is responsible for
gathering information from their respective countries for the
directory of services. The directory aids health
professionals and patients by providing information on
available clinical and laboratory diagnostic services. It also
lists other activities including research projects and patient
support groups. The directory is therefore a vital part of the
service Orphanet provides. To date, more than 25,000
activities related to 7000 rare diseases have been added to
the directory. The Orphanet UK and Ireland team have so
far added the diagnostic testing activities of every CMGS
laboratory and 6 ACC laboratories to the online database.
In total, 2000 activities related to rare diseases in the UK
and Ireland have been added to the Orphanet directory of
services. A live demonstration of the new and improved
version of the website will be featured in the conference
presentation to show how Orphanet can aid molecular
geneticists and cytogeneticists in the laboratory.
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High resolution mapping of the X
chromosome pseudoautosomal region in two
siblings with Hodgkin lymphoma and LeriWeill Dyschondrosteosis
Kym Spencer1, Una Maye1, Gareth Evans2, John
Radford3, G Malcolm Taylor4, David Gokhale1
Regional Molecular Genetics and Cytogenetics Laboratories,
Liverpool Women’s NHS Foundation Trust, Liverpool. L8 7SS
2 Department of Clinical Genetics, St. Mary's Hospital,
Manchester. M13 0JH
3 Christie Hospital NHS Foundation Trust, Wilmslow Road,
Manchester, M20 4BX
4 Cancer Immunogenetics Laboratory, School of Cancer
Sciences, University of Manchester, Manchester
1

Although Hodgkin Lymphoma (HL) occurs in families, the
identity of potential familial HL gene(s) remains elusive.
The occurrence of HL in two sisters with the short stature
syndrome Leri-Weill Dyschondrosteosis (LWD) has
previously been reported. These individuals were shown to
have a ~900 kb deletion in the X chromosome
pseudoautosomal region (XpPAR) encompassing the LWD
gene, SHOX. We have now defined the deletion
breakpoints in finer detail using a combination of MLPA
with microsatellite, SNP and microarray analysis. No known
genes are within the boundaries of the deletion, but we
have identified a gene nearby, PPP2R3B, which encodes a
subunit of the PP2A holoenzyme, a serine/threonine
phosphatase involved in cell cycle regulation and a known
tumor suppressor. We hypothesize that the regulation of
PPP2R3B or other genes could have been disrupted by the
deletion in these individuals. In addition, another subunit of
PP2A lies on 4p16, near a marker that has been shown in
a study by Goldin et al. (2006) to be linked to the disease in
a cohort of HL patients. Mutations in other genes encoding
PP2A subunits have been seen in other cancers, and
PP2A has also been shown to be involved in viral
transformation of cells.

Thursday morning 3rd April

Apparent homozygous deletion identified in
Alström syndrome patient
Elizabeth Perrott, Pauline Rehal, Richard Barber, Jennie
Bell and Fiona Macdonald
West Midlands Regional Genetics Laboratory, Birmingham
Women’s Hospital, Edgbaston, Birmingham, B15 2TG

Alström syndrome is characterised by atypical retinal
degeneration, obesity, diabetes mellitus and neurogenic
deafness. It is a recessively inherited disorder caused by
mutations in the ALMS1 gene. Mutations are primarily
clustered in exons 8, 10 and 16. Since April 2007, bidirectional sequence analysis of these exons has been
available at the West Midlands Regional Genetics
Laboratory. The majority of ALMS1 mutations identified, to
date, are nonsense and frameshift mutations predicted to
result in premature protein truncation. Recently we have
identified a possible partial ALMS1 deletion in an 8-year old
Asian girl with features of Alström syndrome. Repeated
sequence analysis of exon 10 in this patient failed for all
three fragments covering this region. Subsequent
sequence analysis of parental samples suggested this
result may be due to the presence of a homozygous
deletion. A quantitative multiplex PCR assay was designed
to determine dosage of exon 10 in this patient’s parents.
The results of this analysis are consistent with the
presence of a heterozygous deletion in both parents. A
fresh blood sample for RNA studies has been requested to
confirm the presence of a deletion in this family. This is
only the second reported case of a partial gene deletion in
ALMS1.
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GALT and PAH deletion analysis in
galactosaemia and PKU patients

Developing a diagnostic service for
Pulmonary Surfactant Metabolism
Dysfunction types 1, 2 and 3 - sequencing of
SFTPB, SFTPC and ABCA3

Sarah Burton-Jones, H. Sawyer, M. Gable, M. Williams
Molecular Genetics, Bristol Genetics Laboratory, Southmead
Hospital, Bristol

Galactosaemia affects 1 in 44000 in the UK. Patients are
deficient in galactose-1-phosphate uridyl transferase (Gal1-PUT), encoded by GALT at 9p13. This can be lifethreatening in the neonate, later causing mental retardation
and female infertility.
PKU (phenylketonuria) affects 1 in 12000 in the UK.
Mutations inactivating the phenylalanine hydroxlase (PAH)
gene (12q22-24.1) cause severe mental retardation as
toxic phenylalanine accumulates.
Bristol Genetics Laboratory introduced PAH mutation
screening in 1993 and GALT in 1996 using both mutation
and sequence analyses. By August 2007, reviewing 655
GALT and 949 PAH referrals, pathogenic mutations
remained unidentified on 10 galactosaemic alleles and 47
PKU alleles. Whole GALT gene deletions and single/multi
exon PAH deletions have been described. Existing local
methodology would not detect gross deletions.
Consent to re-test was granted for 3 and 12 patients
respectively. Test patients and controls were examined for
the presence of gross deletions in GALT and PAH using
MLPA kits from MRC-Holland. Homozygous deletion of
GALT was identified in all 3 galactosaemics. One PKU
patient was heterozygously deleted for PAH exon 6.
Dosage abnormalities were confirmed by a second method;
junction fragment PCR for GALT deletions, long-range
PCR for PAH exon 6. These techniques enhance our
detection capability.

Caroline Archer1, L Jenkins1,Q Mok2, G Norbury1
NE Thames Regional Molecular Genetics Laboratory, Level 5,
Camelia Botnar Laboratories, Great Ormond Street, London
2 Paediatric Intensive Care Unit, Great Ormond Street Hospital for
Children NHS Trust, Great Ormond Street, London
1

Pulmonary Surfactant Metabolism Dysfunction (SMDP)
encompasses a group of rare respiratory disorders of
variable severity associated with at least three genes.
Pulmonary surfactant protein B (SFTPB) is associated with
SMDP type 1, pulmonary surfactant protein C (SFTPC)
SMDP type 2, and adenosine triphosphate-binding cassette
Subfamily A member 3 (ABCA3) SMDP type 3.
Autosomal recessive mutations in SFTPB are responsible
for fatal respiratory distress and congenital alveolar
proteinosis in full term neonates. Heterozygous loss of
function mutations in surfactant protein C is responsible for
a similar clinical picture in full term neonates although there
is considerable variability in disease severity. Patients with
mutations in ABCA3 have also been shown to have clinical
overlap with neonatal patients with SFTPB and SFTPC
mutations. ABCA3 deficiency has also been diagnosed in
patients with interstitial lung disease. Mutations in ABCA3
may modify the phenotype of patients with mutations in
SFTPC (1).
A robotics based strategy for PCR and high throughput
direct sequencing has been developed utilising tailed
primers and standardised conditions.
The analytical findings, interpretation and clinical utility is
presented for 20 index referrals.
(1) Heterozygosity for ABCA3 Mutations Modifies the Severity of
Lung Disease Associated with a Surfactant Protein C Gene
(SFTPC) Mutation. Pediatric Research. 62(2):176-179, August
2007. Bullard, Janine E.; Nogee, Lawrence M.
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Mutation scanning in Marfan syndrome
employing high resolution melt curve
analysis
Kate Sergeant, David Bourn and Ann Curtis
Northern Genetics Service, International Centre for Life, Central
Parkway, Newcastle upon Tyne, NE1 3BZ

Marfan syndrome is a disorder of connective tissue
affecting skeletal, ocular and cardiovascular systems,
affecting 1 in 10 000. Death can occur from cardiac defects
but life expectancy can be near normal with appropriate
monitoring and preventative measures. Strict clinical
guidelines exist for diagnosis but this can be complicated
by phenotypic variability (even within families) and deciding
which patients need clinical follow up is difficult. Marfan
syndrome is associated with mutations in the FBN1 gene
and identification of a mutation in a patient can provide a
definitive diagnosis allowing cardiological screening to be
given to those at risk. FBN1 is a large gene, spanning 65
exons and over 600 different mutations are recorded in the
FBN1 mutation database. Mutations are found throughout
the gene making mutation scanning a challenging task. We
aim to screen for FBN1 mutations using the LightScanner
system (Idaho Technologies) for high resolution melt curve
analysis (HRM). The system has already been used
successfully for mutation scanning in smaller genes where
many patients are screened. This project will assess
whether HRM is suitable for the analysis of large genes in
small groups of patients in a diagnostic setting.

Thursday morning 3rd April

Development of a BRCA2 screening service –
Introduction of high resolution MELT analysis
Nick Camm, Rachel Robinson and Ruth Charlton
Yorkshire Regional DNA Laboratory, Ashley Wing, St James’s
University Hospital, Leeds, LS9 7TF

Genetic susceptibility to breast cancer is conferred by a
large number of genes. In the context of multiple-case
families BRCA1 and BRCA2 are the most important.
BRCA2 has 27 exons and spans ~70Kb encoding a protein
of 3418 amino acids.
At present the screening strategy in the laboratory for
BRCA2 involves sequencing of the gene in 30 fragments
and protein truncation test (PTT) for exon 11. It is
appropriate to consider alternative methods to direct
sequence analysis as extensive screening by sequencing
can be time consuming and expensive.
Following investigation of the BRCA2 cDNA sequence for
SNP content and frequency we evaluated high resolution
DNA melt (HRM) analysis for the screening of 12 exons.
PCR optimisation was carried out and the effects of suboptimal PCR on HRM analysis investigated. Genomic DNA
quality and dilution used for HRM analysis was found to
have significant effect on results obtained. As HRM data
analysis can be subjective, and to assess the sensitivity
and specificity of the method, a panel of 45 patients were
analysed blind and the results compared to that of direct
sequencing. This study outlines the key procedures
involved in introducing HRM analysis as a diagnostic
service.
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Microsatellite instability in sporadic colorectal
cancer: A retrospective study
Kimberley Slowther1, Kerry Wall1, Germaine Caldwell2,
Jennie Bell1, Dion Morton2, Fiona Macdonald1
West Midlands Regional Genetics Service, Birmingham
Women’s Hospital, Birmingham
2 Division of Medical Sciences, School of Medicine, University of
Birmingham, Birmingham
1

Approximately 75% of colorectal cancers are sporadic, with
up to 15% demonstrating microsatellite instability (MSI-H)
due to hypermethylation of the MLH1 promoter. Stage II
and III sporadic colorectal cancers are currently treated
with either adjuvant 5-fluorouracil-based chemotherapy
alone, or in conjunction with oxaliplatin-based
chemotherapy. Studies have shown that prognosis is better
for patients with colorectal tumours that exhibit MSI-H and
that these patients do not benefit from 5-fluorouracil-based
chemotherapy. MSI status was determined for 71 patients
with well characterised sporadic stage II and III colorectal
tumours. Thirteen (18%) patients demonstrated MSI-H in
tumour DNA, of these patients 6 (46%) were younger than
70 years when the tumours were removed and could
therefore have been spared adjuvant chemotherapy. This
study investigates whether MSI analysis of sporadic
colorectal tumours would be a valuable service to offer in
the future, helping to prevent patients from undergoing
unnecessary treatment that is associated with unpleasant
side affects.

Loss of MLH1 Expression due to Promoter
Methylation in Cases Referred for Molecular
Investigations for HNPCC
Lorraine Hawkes1, Samantha A Butler1, Marco Novelli2,
Stewart J Payne1
North West Thames Regional Genetics Service (Kennedy
Galton Centre).
2 Department of Histopathology, Royal Free & University College
London Medical School
1

Mutations in the mismatch repair gene hMLH1 occur in
around 25% of HNPCC families frequently leading to a loss
of protein expression (detected as loss of
immunohistochemical [IHC] staining) in tumour tissue. Up
to 15% of sporadic colorectal cancers show loss of IHC
staining mainly due to hypermethylation of the MLH1
promoter.
Tumours from 41 patients with possible HNPCC showed
loss of MLH1 expression by IHC. These patients had no
germline mutation detected by DGGE, dHPLC, sequencing
or MLPA.
These tumours have been analysed for promoter
hypermethylation using two MRC Holland Methylation
Specific (MS) MLPA kits (ME001B Tumour Suppressor 1 kit
and ME011 Mismatch Repair kit) which detect
hypermethylation at various tumour suppressor loci
including MLH1.
Hypermethylation of the MLH1 promoter only was seen in
54% of tumours (20% with MLH1 only and 34% MLH1 plus
other genes). Normal results were seen in 29% of cases.
Loss of expression of MLH1 due to promoter
hypermethylation occurs in a significant proportion of
samples received for molecular investigations for HNPCC.
MS-MLPA is therefore a useful tool to differentiate between
sporadic colorectal cancer and HNPCC.
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Implementation of a new diagnostic service
for congenital adrenal hyperplasia
Charlene Crosby1, Nils Krone2 Richard Barber1, Jennie
Bell1, Fiona Macdonald1 and Yvonne Wallis1
1 West Midlands Regional Genetics Laboratory, Birmingham
Women’s Hospital, Edgbaston, Birmingham, B15 2TG
2 Division of Medical Sciences, The Medical School, University of
Birmingham, Edgbaston, Birmingham, B15 2TT

Classical congenital adrenal hyperplasia (CAH) is an
autosomal recessive disease which causes excessive
virilisation and/or sodium wasting. 90-95% of cases of
CAH are caused by a deficiency of 21-hydroxylase,
encoded by the CYP21 gene. Due to the high number of
requests received for CAH testing (75 local referrals in
2006), a new diagnostic service for CAH to cover the West
Midlands region was developed. The vast majority of
mutations in CYP21 arise through genomic rearrangements
with its pseudogene CYP21P. 20% of mutations are large
deletions or pseudogene conversions, while 75% of
mutations are pseudogene derived point mutations. Two
methodologies were validated for the detection of the ten
common point mutations (27 positive controls); the
SNaPshot multiplex kit (Applied Biosystems) which allows
genotyping by fluorescent single nucleotide extension and
bi-directional sequencing (5 fragments). MLPA (30 positive
controls) was used to detect large deletions and gene
conversions. Together, these two techniques are able to
detect 95% of the mutations in CYP21 which cause CAH.
All the mutations in the positive controls were detected by
these methods and in one case an additional mutation was
identified.

Thursday morning 3rd April

An evaluation of whole genome amplification
from small cell numbers & the development of
pre-implantation genetic haplotyping assays
Jenna McLuskey1, Sue Pickering2, Paul Westwood1,
Nicola Williams1, Jane Trussler3, Cheryl Black3, Pamela
Renwick3, Jon Warner1
East Of Scotland Clinical Genetics Service, WGH, Edinburgh
Assisted conception unit, NRIE, Edinburgh
3 SE Thames Genetics Service, Guy’s London
1
2

The suitability of three commercially available kits for whole
genome amplification (WGA) of DNA from small numbers
(1, 2, 5, >5) of buccal cells was evaluated. Amplification
(WGA) products were assessed using a quantitative
fluorescent PCR assay for aneuploidies of chromosomes
13, 18 and 21. DNA from blood lymphocytes was used as a
high copy number control to assess allele drop out (ADO)
and amplification failure. Amplification from single cells was
unreliable, with high ADO but two or more cells gave
reproducible results and lower ADO. Guy’s Hospital’s
cystic fibrosis multiplex for preimplantation genetic
haplotyping (PGH) was evaluated. The two least useful
microsatellite markers were removed. Primer pairs were
chosen for 20 theoretical microsatellite markers and the
best four markers (high information content and good
locations) were reincorporated into an improved multiplex
assay. Previously tested CF families were haplotyped to
validate the assay, segregation was as expected and the
position of some crossovers was refined. The new CF
multiplex genotypes showed little ADO (6/29 alleles failed
to amplify) using DNAs whole genome amplified from five
buccal cells. PCR amplifications from <5 cells were less
robust with higher ADO. We will be evaluating WGA of
DNA from single human blastomeres.
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Investigating the use of Multiple
Displacement Amplification (MDA) to amplify
nanogram quantities of DNA to use for
downstream mutation screening by
sequencing and MLPA
Kirsty Manger, A. Sharif and G.Cross
Nottingham Molecular Genetics, City Campus, Nottingham
University Hospitals, Hucknall Road, Nottingham NG5 1PB

Multiple Displacement Amplification (MDA) is a method of
Whole Genome Amplification (WGA) based on strand
displacement synthesis catalysed using a DNA polymerase
from the bacteriophage Φ29. Using this method, nanogram
quantities of genomic DNA (gDNA) can yield 20-30ug of
products up to 100kb in size.
The potential of the MDA method to amplify nanogram
quantities of gDNA is of interest in a diagnostic laboratory.
In cases where DNA is limited this would allow further
screening of patient samples. WGA methods such as MDA
have been utilised for STR genotyping in prenatal
diagnosis for the amplification of single cells .It has been
reported that there is 100% concordance between gDNA
and MDA products in STR and SNP analysis and that MDA
provides genome coverage of 99.82%. Further
investigation is required before this technique can be used
in a diagnostic setting.
We have utilised the MDA method for a number of
techniques such as MLPA, Southern blotting and
sequencing to assess its use in a diagnostic laboratory.
Sequencing and Southern blot results have shown no
discrepancies to date. Initial results on quantitative or copy
number based PCR techniques show some areas have
poor representation and this may affect copy number
analysis.
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A Diagnostic Testing Service for
Hypophosphatemic Rickets
Melissa Sloman, Katie Thomas, Carolyn Tysoe and Sian
Ellard.
Department of Molecular Genetics, Royal Devon and Exeter NHS
Foundation Trust, Barrack Road, Exeter, EX2 5DW.

Hypophosphatemic rickets is characterized by childhood
rickets, short stature and hypophosphatemia. PHEX gene
mutations show X-linked dominant inheritance with both
males and females affected, and our pick-up rate by
sequence analysis is 69% (77/111). FGF23 mutations
show autosomal dominant inheritance and are rare (1/17
cases). Partial or whole PHEX gene deletions have been
reported in the literature in 21% (7/33) of probands (Francis
et al 1997). We had previously detected partial gene
deletions (due to absence of PCR product in hemizygous
males) in 10% (3/30) of affected males. Following
introduction of a Multiplex Ligation dependent Probe
Amplification (MLPA) kit by MRC Holland we undertook
dosage analysis of PHEX in 10 affected females in whom a
mutation was not identified on sequencing. We identified
deletions in 5 patients; two single exon, two partial gene
and one whole gene deletion, and a duplication of exons
13-14 in one patient (60%). This is the first reported
duplication in the PHEX gene and has implications for
screening males as duplications, unlike deletions, will not
be identified by a PCR/sequencing strategy. Hence MLPA
has been added to our screening regime and increases the
PHEX mutation detection rate to 75%.

Thursday afternoon 3rd April

Diagnostic Testing for Familial Pancreatitis
Emma McCarthy1, Victoria Blake1, Roger Mountford1,
EUROPAC2
1Merseyside

and Cheshire Regional Molecular Genetics
Laboratory, Liverpool Women’s NHS Foundation Trust
2Dept of Surgery, Royal Liverpool University Hospital

Pancreatitis is an inflammatory disease of the pancreas
that causes severe abdominal pain, nausea, vomiting and
fever. Hereditary pancreatitis (HP) is a rare, autosomal
dominant disease producing recurrent episodes of acute
pancreatitis in childhood, leading to chronic pancreatitis in
adulthood once the tissue has been destroyed and scarring
develops which causes permanent loss of function.
Our laboratory currently offers analysis of the PRSS1,
SPINK1 and CFTR genes for hereditary and idiopathic
pancreatitis. HP is caused by mutations of the cationic
trypsinogen gene (PRSS1) which result in the loss of
autoregulation of activated trypsin leading to the
disturbance of the intrapancreatic balance of proteases and
their inhibitors. Mutations of the Serine Protease Inhibitor
Kazal type 1 gene (SPINK1) and the cystic fibrosis
transmembrane conductance regulator gene (CFTR) have
been linked to idiopathic chronic pancreatitis (ICP) and are
likely to enhance susceptibility to pancreatitis as part of a
polygenic model.
This presentation will discuss familial pancreatitis and
review the pancreatitis services offered by our laboratory.
We also present data from a small study investigating copy
number variations of the PRSS1 gene.
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The importance of clinical assessment as a
prelude to molecular analysis in
lissencephaly
Lazarus P Lazarou1, Ruth I Lewis1, Daniela T. Pilz1 Davide
Mei2, Elena Parrini2, Carla Marini2, Renzo Guerrini2 and
Rachel Butler1
Institute of Medical Genetics, University Hospital of Wales,
Cardiff. CF14 4XW, UK
2 Pediatric Neurology and Neurogenetics Unit and Laboratories,
Children's Hospital A. Meyer-University of Florence, Florence,
Italy
1

The Cardiff laboratory receives requests to analyse
samples for mutations in the LIS1 and DCX genes in
patients with lissencephaly. These requests are generally
pre-screened clinically by assessment of MRI scans of the
brain to determine the degree and position of agyria or
pachygyria. Clinical assessment facilitates targeted
screening of the genes associated with lissencephaly,
maximising laboratory resources.
LIS1 is the gene causing lissencephaly (LIS) predominating
in the posterior brain regions (p>a). However, about 40% of
patients with this malformation pattern show no abnormality
after FISH and sequencing analysis. To investigate
whether genomic deletions/duplications of LIS1 account for
the high percentage of patients who revealed no
abnormalities using the above techniques, multiplex ligation
dependent-probe amplification assay (MLPA) was carried
out on 25/45 individuals with p>a LIS. Small genomic
deletions/duplications were detected in 19/25 (76%).
Overall, they represented 19/39 (49%) of all LIS1
alterations and brought to 39/45 (87%) the number of
patients in whom any involvement of LIS1 could be
demonstrated. Therefore, LIS1 is highly specific for p>a
LIS and MLPA has a high diagnostic yield and should be
used as the first line in the molecular analysis of p>a LIS.
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Diagnostic testing for Alagille Syndrome
Katie Thomas, John Crolla and Sian Ellard
Department of Molecular Genetics, Royal Devon & Exeter NHS
Foundation Trust and National Genetics Reference Laboratory
(Wessex)

Alagille syndrome is a dominantly inherited multi-system
disorder caused by heterozygous JAG1 gene mutations.
Diagnostic criteria proposed by Alagille et al (1987)
combine the presence of bile duct paucity on liver biopsy
with 3 of 5 major clinical features; cholestasis, congenital
heart defects, vertebral abnormalities, ocular abnormalities
and characteristic facial features. We present a cohort of
116 probands in whom JAG1 mutations were detected in
53 (46%) by a combination of sequencing, MLPA and FISH
analysis. The mutations included 2 whole gene deletions,
2 partial gene deletions and 49 mutations identified by
sequencing (of which 37 were novel). The mutation
detection rate increased with the number of clinical features
(24%, 33%, 54%, 58% and 86% detection rate in patients
with 1, 2, 3, 4 or 5 features respectively) but only 26% of
mutation carriers met current diagnostic criteria. Excluding
patients who only have 1 or 2 main features would have
missed identifying a mutation in 18/53 (34%) probands.
The identification of a pathogenic JAG1 gene mutation
confirms a diagnosis of Alagille syndrome and avoids the
need for a liver biopsy to establish the diagnosis. We
propose that the diagnostic criteria for Alagille syndrome
are revised to include molecular genetic testing.

2008 CMGS Conference, Liverpool

Thursday afternoon 3rd April

A Multicentre Technology Assessment of the
Abbott Fragile X Assay
Andrew Wallace1, D Barton2, PA van Bunderen3, J
Duncan6, J Dunlop9, S Man5, J MacPherson11, G
Monaghan4, J McLuskey10, G Norbury4, Y Patel1, H
Powell13, V Race12, M Sweeney2, E Thompson7, R Treacy7,
MM Weiss3, N Williams10, HE White11, B Wymer8
1NGRL(Manchester),

St. Mary’s Hospital, Manchester; 2National
Centre for Medical Genetics, Dublin; 3Department of Human and
Clinical Genetics, Leiden; 4N E Thames Regional Molecular
Genetics Laboratory, Great Ormond Street Hospital; 5Oxford
Medical Genetics Laboratories, The Churchill Hospital; 6West of
Scotland Regional Molecular Genetics Service, Glasgow; 7East
Anglian Molecular Genetics Laboratory, Addenbrooke’s Hospital,
Cambridge; 8Sheffield Molecular Genetics Service, Sheffield
Children's Hospital; 9West Midlands Regional Genetics
Laboratory, Birmingham Women’s Hospital; 10Edinburgh
Molecular Genetics Service, Western General Hospital; 11NGRL
(Wessex); 12Centre for Human Genetics, Leuven; 13Molecular
Genetics Laboratory, Northern Genetics Service, Newcastleupon-Tyne

Abbott Laboratories manufacture an analyte specific
reagent (ASR) PCR based kit for the diagnosis of Fragile X
which has the potential to reduce the need for reflex
Southern Analysis. 13 centres participated in a technology
assessment to examine the kit’s ability to detect large
expansions, discrimination of female homozygotes,
accuracy of allele sizing and detection of mosaicism. The
study involved the analysis of 577 different samples. The
study included reference controls analysed by all testing
centres, retrospective samples to cover the whole range of
genotypes encountered by a clinical laboratory and
prospective samples to reflect the day to day sample
profile.
Allele sizing was accurate and precise to within +/-1 repeat
for alleles up to 73 repeats in size. Overall 105/112 (93.8%)
of large expansions (premutations/full mutations) were
amplified using the assay, however the large expansion
detection rate varied depending on the sex of the sample
(57/58 males; 48/54 females). The assay accurately
detected female heterozygote samples with alleles differing
by one repeat in size however a dosage assay that Abbott
include as a potential tool to detect female homozygotes
was found to be unreliable. Overall, adopting the assay
would reduce the number of Southern analyses but not
significantly.
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Towards semi-automated analysis of
unidirectional sequence data using Mutation
Surveyor
Carolyn Tysoe1, Beverley Shields1, Rebecca Treacy2, Shu
Yau3, Christopher Mattocks4, Andrew Wallace5 and Sian
Ellard1 on behalf of the CMGS Scientific Sub-committee
1Department

of Molecular Genetics, Royal Devon & Exeter NHS
Foundation Trust
2East Anglian Medical genetics Service, Addenbrookes NHS
Foundation Trust
3DNA Laboratory, Guy’s & St Thomas’ NHS Foundation Trust
4National Genetics Reference Laboratory (Wessex)
5National Genetics Reference Laboratory (Manchester)

Sequencing analysis for mutation screening has
traditionally been performed in two directions.
Improvements in sequence quality and analysis software
led us to consider the possibility of semi-automated
analysis of unidirectional sequence data.
We assessed the sensitivity of MS v3.10 for the detection
of heterozygous base substitutions in unidirectional
sequences by comparison with visual inspection. The
software detected 670 unique base substitutions in 27
genes and none were missed (99.8% confidence that the
error rate is <1%).
Examples where heterozygous base substitutions were
missed in one direction during bidirectional analysis were
requested from CMGS laboratories. Three examples were
provided and in each case the PHRED score for the
heterozygous base was <20.
We then evaluated the quality of ABCC8 sequence data for
a consecutive series of 50 patients (total 1950 amplicons).
The mean PHRED score for the ROI ranged from 52 (exon
16) to 58.8 (exon 9); overall mean 57.1. If a threshold
PHRED score of 20 was selected for visual checking of low
quality bases this would represent 0.13% of the nucleotides
analysed (419/324,600).
We propose that semi-automated analysis of good quality
unidirectional sequence data has high sensitivity (>99%)
and may be suitable for mutation screening in clinical
diagnostic laboratories.
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Diagnostic analysis of Norwegian BRCA
mutations using Sequenom MALDI TOF mass
spectrometer
James Edena, Pat Bondb, John Burna, Pal Mollerc, Ann
Curtisb
aInstitute

of Human Genetics, Newcastle University
Genetics Service, Newcastle Hospitals NHS Foundation

bNorthern

Trust
cDepartment of Cancer Genetics, Norwegian Radium Hospital,
Oslo, Norway

Over 600 mutations have been identified throughout
BRCA1 and BRCA2 and this presents a challenge for
mutation detection.
Current detection methods are
restricted by cost and labour intensity.
The Sequenom iPLEXTM assay offers a solution to complex
mutation detection in populations where there is a defined,
limited number of disease associated mutations. iPLEX is a
robust multiplex PCR technique that targets up to 30
sequences within a single genomic DNA sample, each
containing a previously characterised mutation site, which
can be assayed rapidly, reliably, and cheaply on the
Sequenom MALDI TOF Mass Spectrometer.
The development of a population-specific mutation test for
a gene requires knowledge of all pathogenic mutations.
The sensitivity of the test depends on there being minimal
impact of novel mutations resulting from migration into the
population. This has highlighted Norway as a candidate for
BRCA testing. Seventy BRCA mutations have been
detected in the Norwegian population accounting for over
95% of all mutations, of which 62 are suitable for
simultaneous detection using Sequenom iPLEX. Using
control DNA for each mutation, to date we have developed
iPLEX assays to correctly detect 49 BRCA mutations. We
are currently expanding this assay to detect all 62
mutations.

Introducing GLEAM: the Glasgow Linkage
Exclusion Analysis Method
Susan A.R. Stenhouse, Victoria Murday and Daniel Ellis
Duncan Guthrie Institute of Medical Genetics, Yorkhill Hospital,
Glasgow, G3 8SJ

As genetic testing moves from the analysis of single gene
disorders to more complex presentations laboratories are
faced with potentially having to search for mutations in
large numbers of genes any of which could cause the
observed clinical phenotype. This presents problems in
both time and cost and in many families a complete
analysis may never be possible.
GLEAM is a novel method to focus gene analysis in
disorders where more than one causative gene may be
involved. The method uses CHIP based technology and
requires DNA from only two affected family members. It
eliminates the need for samples from multiple family
members and a good family structure which makes
conventional linkage analysis difficult in most cases.
Crucially there is no need to establish phase. Analysis
takes only 3 days for 96 patients at an average cost of
about £50 per patient which is also an advantage over
traditional methods.
Disorders such as long QT syndrome, cardiomyopathy,
hereditary colorectal cancer and dominant retinitis
pigmentosa would all be more amenable to testing using
this method.
Proof of principle of the technique was performed on
samples known to carry either a BRCA 1 or 2 mutation and
showed correct elimination in all informative cases. The
results of this and subsequent experiments will be
presented in full.

A drawback is the inability of the Sequenom to study large
chromosomal aberrations. However, by performing MLPA
in parallel with iPLEX, we are confident of detecting all 70
of the Norwegian BRCA mutations.
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Cystic Fibrosis Newborn Screening in the
Bristol Genetics Laboratory: Development &
One Year’s Experience

Improving diagnosis of Beckwith-Wiedemann
(BWS) syndrome patients using methylation
sensitive MPLA and pyrosequencing

C Faulkner1, H Sawyer1, M Greenslade1, T Simmons1, R
Salamanca1, J Worgan1, P Grundy1, A Gardner1, S
Maund2, M deHora3, A Brown3, H Kemp3, M Williams1

C Campbell, C Hardy, F Macdonald, E Maher

1Bristol Genetics Laboratory, 2Molecular Genetics, Cardiff; 3Bristol
Newborn Screening Laboratory

BWS is the most common overgrowth syndrome,
characterised by exomphalos, macroglossia, and gigantism
in the neonate. Sporadic cases account for 85% of
patients and are caused by a variety of genetic and
epigenetic defects.

Newborn screening for cystic fibrosis was implemented by
the Bristol Newborn Screening Laboratory (36,000 births/
annum) in January 2007, following the national standard
protocol. Bloodspot samples (~age 5 days) with a raised
IRT (>99.5th centile) are referred to the Bristol Genetics
Laboratory for mutation analysis. Initial screening for the 4
most common CFTR mutations (p.Phe508del,
p.Gly551Asp, p.Gly542X & c.489+1G>T, ~ 80% of local
mutations) is undertaken using real-time PCR (ABI 7500).
Single mutation cases are subsequently analysed using
CF29 ARMS kit (Elucigene), with ~90% coverage.
Real-time PCR was optimised and validated on 86 stored
DNA samples and 50 bloodspot samples, including 88
positive controls. Two samples were incorrectly genotyped,
one was a p.Arg553X /p.Gly551Asp sample called as a
p.Gly551Asp homozygote, and the second was due to
contamination of an archived bloodspot. To check for
contamination or spurious amplification, analysis of both
allelic discrimination plots and amplification plots is
required.
During the first 6 months of service, 19,822 babies were
screened and 144 were referred for mutation analysis. Of
these, 5 carried two CFTR mutations and 6 carried one
mutation. One year’s audit data will be presented, including
discussion of the management of positive cases,
particularly those with mild mutations.
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West Midlands Regional Genetics Laboratory

Currently in the Birmingham laboratory screening is carried
out for mosaic paternal isodisomy at 11p15.5 (10-20%) and
loss of methylation (LOM) at KvDMR1 (50-60%) using
combined bisulphite restriction analysis (COBRA). In this
study methylation-sensitive MLPA (ME03-MRC Holland)
and pyrosequencing were investigated as alternative
methods to increase the specificity of testing by including
H19DMR, which is hypermethlated in 5-7% BWS cases.
Two pyrosequencing assays designed to quantify
methylation at H19DMR and KvDMR1 showed
hypermethylation of H19 in 9/9 patients with confirmed H19
defects, hypomethylation of KvMDR1 in 31/33 patients and
defects at both loci in 9/10 UPD+ve patients. The MSMLPA kit confirmed hypomethylation at the KvDMR1
probes in 30/30 BWS patients and in 16/18 UPD+ve cases.
The H19DMR probes showed lower sensitivity with 5/9 of
H19 defect patients showing hypermethylation at H19DMR.
In addition MLPA identified a maternally inherited deletion
of KCNQ1 and CDKN1C and three paternally inherited
duplications which carry a significant recurrence risk.
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Development and validation of a UK
diagnostic service for epimutations in PHP-1b
Jennifer Greatwood, Deborah Mackay
Wessex Regional Genetics Laboratory, Salisbury District Hospital,
Wiltshire. SP2 8BJ

Pseudohypoparathyroidism (PHP) is characterised by
hypocalcemia and hyperphosphatemia due to end-organ
resistance to parathyroid hormone, which acts via a Gsacoupled receptor. PHP type -1b results from epimutations
at the GNAS locus on chromosome 20q13. In familial PHP1b, patients frequently have a microdeletion within the
upstream STX16 gene, which when inherited maternally
leads to loss of maternal methylation (LOM) at the exon 1A
differentially methylated region (DMR). Sporadic forms of
PHP-1b are associated with maternal LOM within the exon
1A DMR and may involve additional defects at the
upstream DMRs, NESP55 and NESP-AS. This epigenotype
results from maternally inherited microdeletions within
NESP55, paternal uniparental disomy or imprinting
mutations. Methylation-specific PCR has been developed
to evaluate the methylation status of exon 1A, NESP55 and
NESP-AS DMRs. Microdeletion and microsatellite analysis
have also been established. To date, five out of seven
patients referred with PHP-1b have shown maternal LOM
at GNAS exon 1A, hypomethylation at the NESP-AS DMR
and hypermethylation at the NESP55 DMR. All 5 cases are
believed to be caused by an epigenetic abnormality, as no
evidence of microdeletions or UPD were found. Testing for
PHP1b will now be offered as a diagnostic service.
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Setting up a diagnostic service to investigate
the production of type I collagen in patients
with Osteogenesis Imperfecta
Kate Garrard1, Dalton A. 1, Nesbitt I. M. 1, Pollitt R. 1, Olpin
S. 2, Bishop N. 3, Clark S.2
1Sheffield

Molecular Genetics Service, 2Sheffield Clinical
Chemistry Department, 3Academic Unit of Child Health, Sheffield
Children’s NHS Foundation Trust, Sheffield S10 2TH

Osteogenesis Imperfecta is a group of disorders in which
bones are more fragile than normal due to aberrations in
the structural proteins which form the skeleton. 90% of
cases are due to abnormalities of the collagen 1 protein, a
helical heterotrimer encoded by the COL1A1 and COL1A2
genes. The Sheffield OI service presently comprises
bidirectional sequencing of both the COL1A1 and COL1A2
genes which between them have a total of 103 exons
analysed in 84 amplicons. Screening such large genes for
mutations by sequencing is both laborious and expensive
and around 3% of mutational mechanisms occurring within
these genes will be missed using this technique. Analysing
the collagen 1 protein produced by fibroblast cultures from
affected individuals will shorten screening times by limiting
sequencing to a single gene, thereby facilitating
identification of cases caused by other mutational
mechanisms allowing a more rapid and comprehensive
service to be offered. Validation of the technique was
achieved by labelling and isolation, via SDS PAGE, of both
mature and precursor collagen molecules from fibroblasts
of individuals with known COL1A1 or COL1A2 mutations
and normal controls. If implemented, the technique would
allow changes in mobility of the aberrant COL1A1 and
COL1A2 proteins to advise subsequent testing.
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FOXP3 mutations in male patients with
permanent neonatal diabetes

Implementation of a new cDNA screening
strategy as an adjunct to the West Midlands
Regional Genetics Breast Cancer Service

Jayne A.L. Minton1, Andrew Parrish1,2, Richard Caswell3,
Andrew Hattersley2 and Sian Ellard1,2

Emma Sach, R Barber, J Bell, F Macdonald, Y Wallis

1Department

West Midlands Regional Genetics Laboratory

of Molecular Genetics, Royal Devon and Exeter NHS
Foundation Trust; 2Institute of Biomedical and Clinical Science,
Peninsula Medical School, Exeter 3Cardiff School of Biosciences,
Cardiff

Immune dysregulation, polyendocrinopathy, enteropathy Xlinked (IPEX) syndrome results in systemic autoimmunity
from birth and is caused by mutations in the transcription
factor FOXP3 which is critical in the development and
function of the regulatory T cells. Affected males present
with various combinations of type 1 diabetes,
hypothyroidism, diarrhoea, eczema and thrombocytopenia.
Without immunosupressive agents or hematopoietic stem
cell transplantation (HSCT) to restore T-cell regulatory
function, most patients die within the first year of life.
We aimed to determine the contribution of FOXP3
mutations in males with permanent neonatal diabetes. We
sequenced the FOXP3 gene in 39 insulin treated diabetic
males diagnosed before 6 months (range 0-22 weeks).
We identified 4 mutations in 5 unrelated patients; a
truncating mutation in the repressor domain which had
previously been reported and three novel missense
mutations located within the Fork head DNA binding
domain. Following a genetic diagnosis of IPEX syndrome,
their treatment was tailored to include immunosupressive
therapy and the possibility of HSCT pursued.

To complement our current testing strategy the addition of
cDNA analysis has been included in appropriate cases.
Two patient cohorts were assessed;
1. Nine patients in whom unclassified variants (UVs) had
been previously identified by routine screening.
2. Two male patients with strong family histories of male
breast cancer, but in whom no pathogenic mutations
had been identified.
The implementation of this new cDNA strategy had two
aims; to determine whether previously identified UVs
caused aberrant splicing and secondly to detect aberrant
RNA transcripts caused by intronic variants in the males
with a strong family history. Sequencing was performed on
cDNA. For the first patient cohort assay specific primers
were designed for each UV. For the second patient cohort
a cDNA screen was designed involving overlapping
fragments covering all of BRCA2 excluding exon 11.
Three of the UV patients produced aberrant products at the
cDNA level. Six cases with a UV did not appear to cause
aberrant splicing. No aberrant RNA products have been
detected in the cDNA screen on the males with family
history. This study has identified a number of apparently
novel isoforms not previously described in the literature and
highlighted the complexity of this screening approach.

We conclude that male infants presenting with diabetes,
failure to thrive and diarrhoea in the neonatal period should
be considered for FOXP3 mutation analysis given the likely
fatal outcome of the syndrome in the absence of
appropriate treatment.
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Establishment of a mutation screening
service for Ullrich Congenital Muscular
Dystrophy and Bethlem Myopathy
Tom Cullup1, Cecilia Jimenez-Mallebrera2, Lucy Feng2,
Stephanie Robb2, Shu Yau1, Steve Abbs1, Francesco
Muntoni2
1DNA

Laboratory, Guy’s Hospital, St. Thomas’ Street, London
SE1 9RT
2Neuromuscular Unit, Hammersmith Hospital, Du Cane Road,
London W12 0HS

Mutations in COL6A1, COL6A2 and COL6A3 cause Ullrich
Congenital Muscular Dystrophy (UCMD) and Bethlem
Myopathy (BM). Here we present the establishment of a
mutation screening service for UCMD and BM using a
strategy of cDNA sequencing and discuss the benefits and
drawbacks of using RNA in the molecular diagnostic
laboratory.
The initial mutation screen of the 3 genes, totalling 106
coding exons and 5224 amino acids, is accomplished by
the sequencing of 26 overlapping cDNA fragments. This
compares with over 100 fragments needed to cover the
genes using genomic sequencing. Mutations are confirmed
on genomic DNA.
The screen will detect the same point mutations as a
genomic sequencing screen whilst additionally showing the
effects of splicing mutations and should identify most large
deletions and duplications.
On an initial screen of 16 patients, pathogenic mutations
have been identified in 14. Common mutations include
glycine missense changes and splicing mutations in the
functionally critical triple-helical domains. Surprisingly a
large number of patients with a UCMD phenotype,
previously thought of as a recessively-inherited form, have
a single mutation; this reinforces current thinking that the
two disorders represent either end of a phenotypic
spectrum.
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A Mutation Screening Service for
Hypertrophic Cardiomyopathy
Shalaka Samant1, C.Clark1, K.Kelly1, J.Dean2
1Dept.

of Medical Genetics, Polwarth Building, Foresterhill,
Aberdeen
2Clinical Genetics Centre, Argyll House, Foresterhill, Aberdeen

Hypertrophic cardiomyopathy (HOCM) is an autosomal
dominant cardiac disorder, characterised by unexplained
left ventricular hypertrophy and morphological changes
including myocyte disarray. It is the most common cause of
sudden cardiac death within young individuals and has a
prevalence of 1 in 500 (0.2%) in the general population.
Mutations causing HOCM have been described in at least
eleven genes of the sarcomere. Three genes, cardiac
troponin T (TNNT2), cardiac b-myosin heavy chain (MYH7)
and cardiac myosin binding protein C (MYBPC3) account
for two-thirds of all HOCM mutations. Screening for
mutations in asymptomatic HOCM patients and their
relatives who have a family history of HOCM and/or SCD
could be of great value for the management of the disease
since SCD’s can be prevented by the use of implantable
cardioverter defibrillators. We screened TNNT2 (exons 216) and MYH7 (exons 3-23) in 79 patients who had died of
SCD and/or had a clinical diagnosis of HOCM with a view
to provide a diagnostic service for genetic testing of the
disease. Two pathogenic sequence changes; R278K in
TNNT2 and R652G in MYH7, twenty-six polymorphisms
and four unclassified variants were identified. Results from
this analysis will be presented.

2008 CMGS Conference, Liverpool

Friday morning 4th April

Development of a UK diagnostic service for
Meckel-Gruber syndrome
Helen Lindsay1, Kimberley Flintoff1, David Cockburn1,
Ruth Charlton1 and Colin Johnson2
1Yorkshire

Regional DNA Laboratory, Ashley Wing, St James’s
University Hospital, Leeds, LS9 7TF
2Leeds Institute of Molecular Medicine, Wellcome Trust Brenner
Building, St James’s University Hospital, Leeds, LS9 7TF

Meckel-Gruber syndrome (MKS; MIM 249000) is a rare
autosomal recessive disorder characterised by
developmental anomalies of the brain and nervous system,
postaxial polydactyly, hepatic developmental defects, and
cystic dysplasia of the kidneys. MKS is genetically
heterogeneous with four known genes and one mapped
locus. There is also marked clinical heterogeneity.
Mutations in MKS1 (17q22) and MKS3 (8q22.1) account for
approximately 15% of MKS cases. However, in UK families
of Mirpuri Pakistani origin, two common splice-site
mutations in MKS3 have been identified, which may be
responsible for as many as 40% of MKS cases in this
ethnic group.
As yet no CPA accredited UK laboratory offers genetic
testing for MKS. We have validated primers for all exons of
MKS1, and exons 1-18 of MKS3, and have so far provided
confirmation testing for over 30 patients where mutations
were previously identified on a research basis. In addition,
we are developing and evaluating a comprehensive testing
service for both MKS1 and MKS3. This will comprise
testing for the two common mutations in the first instance,
homozygosity analysis at each of the loci using STR
markers, and sequence analysis of the coding regions of
one or both genes.
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Analysis of three genes from the RAS-MAPK
signalling pathway that are causative of
Noonan/LEOPARD syndromes
Sandra Ramos1, John Short1, Navaratnam Elanko1, Sally
Cottrell1, Roy Poh1, Uxio Seijas1, Kamini Kalidas2, Rohan
Taylor
1South

West Thames Molecular Genetics Laboratory, St George’s
Hospital, Cranmer Terrace, London SW17 0RE
2Molecular Genetics Research Department, St George’s Medical
School, Cranmer Terrace, London SW17 0RE

Noonan Syndrome (NS) is an autosomal dominant clinically
heterogeneous disorder with characteristic facial features,
short stature, congenital heart defects and bleeding
problems.
Approximately 50% of Noonan syndrome cases arise from
mutations in the PTPN11 gene. Recently mutations in the
SOS1, RAF1 and KRAS genes have also been associated
with Noonan Syndrome, these genes encode proteins
involved in the RAS-MAPK signalling pathway. A diagnostic
service has been set-up to screen selected exons in SOS1,
RAF1 and KRAS in addition to PTPN11 testing currently
offered in our laboratory. From the literature it is estimated
that screening these additional genes would identify a
further 10-20% of NS cases.
Diagnostic testing was developed for exons 3, 6, 7, 8, 10,
11, 13, 14 and 16 of the SOS1 gene; exons 6, 13 and 16 of
the RAF1 gene and all exons of KRAS. The testing is
based on a two stage screening process: an initial prescreen followed by bidirectional sequencing of any variants
found. Comparison testing of the LightScannerTM (Idaho
Technologies) and dHPLC (Transgenomic WAVE) for use
as a pre-screen method was carried out and the dHPLC
method was found to be more sensitive and specific.
All published mutations are reported to be gain-of-function
missense changes. Preliminary testing of 108 samples
revealed 4 novel mutations and 6 previously reported
mutations. Screening of these genes is now offered as a
clinical molecular diagnostic service.
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Novel splice site mutations as the cause of
FAP-related cancer in two families

Diagnostic mtDNA analysis in body fluids
other than blood

KV.Sweet, B.McIlhatton, V.McConnell, WP.Logan and
CA.Graham

Sarah Ball1, George Gray1, Ros Quinlivan2, Paul Brown3,
Chris Hendriksz4

Northern Ireland Regional Genetics Laboratory, A Floor, Belfast
City Hospital Trust, Lisburn Road BT9 7AD, Northern Ireland

1West

Familial Adenomatous Polyposis (FAP) is an autosomal
dominant inherited disease which is characterized by the
presence of adenomatous polyps in the colon and rectum.
Here we describe two novel mutations in the adenomatous
polyposis coli (APC) gene in two separate families which
have been shown to affect RNA splicing and be the cause
of the FAP-related cancer.
In one family, a 62-year old woman diagnosed with
Attenuated FAP was referred for testing. DNA sequencing
of the APC gene revealed a recently identified mutation
c.423G>T (p.R141S) in exon 4. The mutation was
subsequently found in the proband’s sister, niece and
nephew. In the second family, a 51-year old male was
referred for testing.
He was diagnosed with an
adenocarcinoma of the right colon and the presence of
multiple polyps (50+) in the whole colon. DNA sequencing
of APC gene revealed a c.1409-5A>G (p.G470VfsX15)
mutation at the intron/exon boundary of exon 11. Reverse
transcriptase-PCR demonstrated at the RNA level that both
mutations affected the splice site. One mutation resulted in
deletion of exon 4 of APC gene and the other mutation
created an alternative splice acceptor site at the 5’ end of
exon 11.
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Midlands Inherited Metabolic Disorders Laboratory,
of Neurology and 3Department of Clinical IMD,
Birmingham Children’s Hospital, Steelhouse Lane, Birmingham,
B4 6NH
4West
Midlands Regional Molecular Genetics Service,
Birmingham Women’s Hospital, Edgbaston, Birmingham B15 2TG
2Department

Mitochondrial diseases show genetic features which
distinguish these diseases from conditions determined by
genes encoded in the nucleus. These characteristics
reflect the unique biology of the mitochondrion. Of concern
for the molecular diagnostic laboratory is the phenomenon
of heteroplasmy and variable levels of mutation load in
different body tissues of an individual who has an mtDNA
mutation. In particular the level of mutation may be below
detectable levels in DNA extracted from blood.
Typically the DNA laboratory conducting investigations for
mtDNA mutations requests DNA from a biopsy of an
affected tissue, often muscle, liver or kidney. However
obtaining these biopsies is an expensive and highly
invasive diagnostic procedure which most patients and
their clinicians would prefer to avoid.
In order to develop the mitochondrial DNA diagnostic
service we investigated the use of DNA extracted from
other body fluids.
An 8 year old boy with muscle weakness was found to
have the m.8344A>G mutation at a high level of
heteroplasmy in blood. Following appropriate genetic
counselling analysis of DNA extracted from urine and saliva
from the patient and his mother revealed the mutation to be
present in all of these samples at a high level of
heteroplasmy.
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Mitochondrial DNA maintenance disorders:
POLG, PEO1 and ANT1 analysis
Carl Fratter1, C Smith1, J Evans1, A O’Rourke1, I Dow1, H
Lord1, A Seller1, J Poulton2
1Oxford

Medical Genetics Laboratories, The Churchill Hospital,
Oxford, OX3 7LJ
2Nuffield Department of Obstetrics & Gynaecology, The Women’s
Centre, John Radcliffe Hospital, Oxford, OX3 9DU

Mitochondrial DNA (mtDNA) maintenance disorders are a
group of autosomal conditions, where a nuclear gene
defect leads to tissue-specific mtDNA deletions or
depletion. We provide a diagnostic service in two
complementary ways: 1) analysis for the secondary mtDNA
defects, by long-range PCR and Southern analysis for
rearrangements, and real-time PCR for depletion; 2)
analysis for the primary nuclear gene defects, by mutation
analysis of POLG, PEO1 and ANT1. To date, POLG
mutations have been identified in 50/520 patients analysed
for at least 3 common POLG mutations (150 of these have
had full POLG screening). PEO1 mutations have been
identified in 10/117 patients. Patients screened for POLG
and PEO1 mutations include 57 patients with multiple
mtDNA deletions, of which POLG mutations were identified
in 14 (25%) and PEO1 mutations in 10 (18%). In contrast to
the reported literature, inheritance was autosomal
recessive for all 14 patients with multiple mtDNA deletions
and POLG mutations. Patients screened for POLG
mutations also include 36 patients with mtDNA depletion, of
which POLG mutations were identified in 8 (22%). Results
of recent analysis of ANT1 in patients with multiple mtDNA
deletions will also be presented. Clinical utility will be
illustrated by presentation of interesting cases.

Friday afternoon 4th April

Implementation of the National CF Newborn
Screening programme: a review of the first
year of testing nationwide
Ottie O’Briena and all CMGS laboratories providing CF
newborn screening
aNorthern

Genetics Service, Newcastle Hospitals NHS
Foundation Trust
The Cystic Fibrosis (CF) Newborn Screening programme
has now been fully implemented in the UK and all parents
are offered the choice of whether to have their baby tested
for CF within a few days after birth.

Although screening was already available in Scotland, a
national screening protocol, developed by the CF Scientific
Advisory Group of the UK Newborn Screening Programme
Centre, was rolled out into most regions in late 2006.
Hence, the majority of genetics laboratories have now been
involved with the service for over 1 year.
In most regions, the national protocol is followed.
Bloodspot samples taken at age 5-8 days with a raised IRT
level (>99.5th centile) are referred to local genetics
laboratories for mutation analysis. In the majority of
laboratories initial screening for 4 mutations (p.Phe508del,
p.Gly551Asp, p.Gly542X and c.489+1G>T) is carried out
and further analysis follows if one mutation is found.
However, there are regional variations because the
national protocol is not prescriptive with respect to the DNA
testing methods used and strategies adopted for reflex
testing.
This presentation will review the different approaches taken
by molecular genetics laboratories and will summarise data
collected in the first year. Issues of general interest will be
highlighted including interesting cases, problems
encountered and early learning experiences.
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Difference in SMN1 copy number between
European and UK Asian populations
Valerie Wilson1, Claire Bosomworth2 and David Bourn1

Molecular testing for autosomal dominant and
autosomal recessive forms of doparesponsive dystonia
JE Martindale, M Panayi, K Garrard, H Stuart, A Morsman
and A Dalton

Northern Genetics Service, Newcastle upon Tyne
2 Yorkshire Regional Genetics Service, Leeds
1

Establishing carrier status for spinal muscular atrophy is
complicated by the finding that approximately 4% of normal
chromosomes have 2 copies of SMN1.
Previous
experience in carrier and diagnostic testing suggested a
possible disparity in the number of individuals with 2 copies
of SMN1 present on one chromosome between different
ethnic groups living in the UK. To test this hypothesis we
used MLPA to establish SMN1 copy number in two
populations. The first population was comprised of 100
anonymised random individuals drawn from referrals from
the North East and Yorkshire regions and the second
population consisted of 99 anonymised individuals,
referrals from the Yorkshire region, thought to originate
predominantly from Pakistan.
We found a marked difference in the number of individuals
with 2 copies of SMN1 present on one chromosome
between the two populations. Six percent of individuals
from the random population had 2 copies of SMN1 on one
chromosome, however in the Asian group tested we found
that 17.2% of individuals carried two copies of SMN1 on
one chromosome which has implications for carrier testing
risk calculation in this population.

Sheffield Molecular Genetics Service (SMGS), Sheffield
Children’s NHS Foundation Trust, Western Bank, Sheffield S10
2TH

Dopa-responsive dystonia (DRD), also known as Segawa
syndrome, describes several disorders characterised by
childhood-onset dystonia with features including stiff
movement, abnormal gait, and sometimes abnormal
tongue and mouth movements. It shows marked diurnal
fluctuation, with worsening of symptoms later in the
afternoon. DRD is caused by an inadequate supply of
dopamine to the brain; hence low doses of levodopa can
be used to treat the disease.
SMGS has been offering full sequence analysis of the
GTP-cyclohydrolase 1 (GCH1) gene, which is mutated in
autosomal dominant DRD, and the tyrosine hydroxylase
(TH) gene, which is mutated in autosomal recessive DRD,
for the last two years. To date, we have screened 41
individuals from 30 pedigrees for GCH1 mutations and 2
individuals for TH mutations, with a further 3 individuals
being tested for both genes.
Five mutations in the GCH1 gene have been identified thus
far, giving a detection rate of 16.7%. Predictive and
diagnostic testing has been offered to family members
where appropriate. No mutations have yet been identified
in the TH gene. We present our findings, with discussion of
a GCH1 splice mutation identified in a large extended
family and an individual homozygous for a variant in exon 1
.
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Establishment of a Mutation Screening
Service for Episodic Ataxia Type 2 (EA2) /
Familial Hemiplegic Migraine (FHM1)
Maria Panayi, Jo Martindale, Ann Dalton
Sheffield Molecular Genetics Service, Sheffield Children’s NHS
Foundation Trust, Western Bank, Sheffield, S10 2TH

Mutations in the CACNA1A gene cause two allelic
disorders, Episodic Ataxia Type 2 (EA2) and Familial
Hemiplegic Migraine-1 (FHM1). EA2, typically starting in
childhood, is characterised by paroxysmal attacks of ataxia,
vertigo and nausea. Approximately 82% of all patients with
EA2 carry CACNA1A mutations detectable by direct DNA
sequencing1. FHM is typically characterized by migraine
with aura which usually includes some degree of
hemiparesis, nausea and photophobia. More than 90% of
families with FHM / ataxia have a CACNA1A mutation.
Approximately 30% of families with hemiplegic migraine
without ataxia have a CACNA1A mutation2.
Bidirectional two-stage sequencing has been set up to
allow diagnostic testing for EA2 / FHM1. There appears to
be no simple correlation between the type of mutation and
the phenotype in the CACNA1A gene. Of the 42 individuals
screened (Stage 1), 8 were found to harbour mutations
(missense, nonsense, small deletions, stop, splice site), 7
of which are novel. Of the 3 individuals screened for Stage
2, 2 were found to harbour novel mutations (missense,
stop).
The identification of mutations in affected individuals allows
accurate genetic counselling and the appropriate treatment
to be administered. Attacks of ataxia can be decreased in
frequency and severity or even stopped by administration
of acetazolamide, greatly improving quality of life.

Establishment of a diagnostic mutation
screening service for Cornelia de Lange
syndrome
Stephanie Batey1, Alison Trainer2, Tom Strachan3, Emma
Tonkin4, Ann Curtis1
1Northern

Genetics Service, Central Parkway, Newcastle upon
Tyne. NE1 3BZ
2University of New South Wales Cancer Research Centre,
Sydney, Australia
3University of Newcastle upon Tyne, Institute of Human Genetics.
NE1 3BZ
4NHS National Genetics Education and Development Centre,
Birmingham.B15 2TG

Cornelia de Lange syndrome (CdLs) is a clinically and
genetically heterogeneous multiple malformation disorder
with characteristic facial features, developmental delay,
upper limb defects and other abnormalities. The disease
has an estimated prevalence as high as 1 in 10, 000.
Heterozygous dominant mutations in the NIPBL gene have
been identified in between 27-56% of cases (combined
data from several independent studies). Using funding from
the Life Knowledge Park in Newcastle we have recently
introduced mutation screening of the NIPBL gene by direct
sequencing, as part of our NHS diagnostic service. The 46
coding exons of the NIPBL gene have been sequenced in
46 patients to date and mutations have been detected in
approximately one-third (32%) of these. We have designed
a 96-well plate format to meet the 8 week reporting time for
screening for unknown mutations in this large gene. A
medical proforma has also been designed to collect
relevant clinical data for patients, with a view to generating
a CdLs database which combines phenotype and genotype
data for the disease. A UK gene dossier will be submitted
to UKGTN for consideration shortly.

References
1 Jen J et al, 2004, Neurology 62:17-22
2 Joutel A et al, 1993, Nat Genet 5: 40-45
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Mutation analysis in MFN2 demonstrates high
locus mutability and mutation hotspot

New mutations of the SCN4A gene in patients
with paramyotonia

V.S. Gibbons*, M.G. Sweeney*, M.Laura**, M.M.R. Reilly**
and M.B. Davis*

Richa Sud, Emma Matthews, Andrea Haworth, Doreen
Fialho, Mary G. Sweeney, Mike Hanna and Mary B. Davis.

*Neurogenetics Laboratory, Department of
Neuroscience.
**National Hospital for Neurology and Neurosurgery

Molecular

Neurogenetics Unit, Institute of Neurology and National Hospital
for Neurology and Neurosurgery, Queen Square, London, WC1N
3BG

Mutations in mitofusin 2 (MFN2) have been identified as a
major cause of CMT2.

The SCN4A gene encodes the voltage gated sodium
channel alpha subunit Nav1.4. Dominantly inherited
skeletal muscle sodium channelopathies associated with
mutations in SCN4A include paramyotonia congenita
(PMC), the potassium aggravated myotonias (PAM),
hyperkalaemic periodic paralysis, and rarely hypokalaemic
periodic paralysis. Typical clinical features of PMC are
myotonia exacerbated by exercise and cold exposure
which is often followed by weakness. Muscles in the face
and upper limbs are primarily affected and onset is usually
in the first decade. In contrast myotonic symptoms in PAM
are not associated with weakness or cold exposure but with
potassium ingestion.

We have sequenced the coding region of MFN2 in 217
individuals. 22 mutations were detected, of which 13 had
not previously been reported. Other affected relatives were
available for analysis in 2/13 families; in both, the mutation
segregated with the disease phenotype and is likely to be
pathogenic. Parental samples were available for 5
probands with no family history of CMT; 4 mutations were
shown to be de novo, namely c.280C>T; p.Arg94Trp (2
cases), c.1090C>T; p.Arg364Trp (1 case) and c.754T>A;
p.Ser249Thr (1 case). Interestingly, 3 of the 4 de novo
mutations have previously been described in the literature
and/or detected in other samples referred to this laboratory.
Our data demonstrate that the c.280C>T; p.Arg94Trp
mutation is a common cause of CMT2 (4/22 samples) and
identifies a mutation hotspot in MFN2.
A further 9 individuals had intronic or silent changes not
seen in 206 control chromosomes; the clinical significance
of these remains to be established.
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We present results of the analysis of 145 individuals
referred to our laboratory for genetic testing of PMC and
PAM. We screened exons 22 and 24 of the SCN4A gene
which contain the mutations that frequently cause PMC.
Twelve different SCN4A mutations were identified. Those
most commonly observed were Thr1313Met and
substitutions for an arginine at position 1448 including a
newly identified substitution. A second new mutation was
detected at Leu1436. Patients with the new mutations
displayed a typical PMC phenotype. Gly1306Glu and
Gly1306Ala mutations that have been previously reported
to cause PAM were unusually associated with cold
exacerbation in 2 families.
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Review of SCOBEC laboratories collaboration

Homozygous deletion of exons 11-15 in the
CFTR gene detected in an Egyptian patient

Rebecca Treacy1, Rachel Butler2, Maggie Williams3, Sian
Ellard4, Anneke Seller5, Sarah Warburton6, Trudi Mann7,
John Harvey8

Marianne Frost, Elaine Whitfield, Stuart Liddle and Lisa
Levett

1Molecular

TDL Genetics, 60 Whitfield St, London, W1T 4EU

Genetics Laboratory, Addenbrooke’s Hospital,
Cambridge
2Molecular Genetics Laboratory, University Hospital Wales,
Cardiff
3Bristol Genetics Laboratory, North Bristol NHS Trust, Bristol
4Department of Molecular Genetics, Royal Devon & Exeter NHS
Foundation Trust, Exeter

The publication of the government’s White Paper ‘Our
inheritance, our future: realising the potential of genetics in
the NHS’ in June 2003 led to the collaboration of six
molecular genetics laboratories (Salisbury, Cardiff, Oxford,
Bristol, Exeter and Cambridge) and the formation of
SCOBEC. The initial remit of this collaboration was to
facilitate implementation of the White paper bid in the
participant laboratories and progress towards meeting the
government reporting time targets for genetic analysis.
Since the initial test rationalisation process, the scope of
the SCOBEC collaboration has grown. Achievements to
date include the elimination of accumulated patient sample
backlogs for screening of the breast cancer genes; BRCA 1
and 2, laboratory peer reviews, introduction of many new
gene tests with approved gene dossiers, training initiatives
including scientific/technical training days and the
development of a generic training programme, shared
learning during validation/implementation of new
equipment, process redesign and troubleshooting,
monitoring of SCOBEC reporting times and financial
initiatives such as test costing and procurement reviews.

An eleven year old boy of Egyptian origin was referred for
screening for cystic fibrosis with clinical details of recurrent
chest infections and malabsorption. There was a family
history of similar conditions in his brother and two cousins
(who were no longer living). We used the Abbott
Diagnostics OLA kit to screen for 33 common CF mutations
in this patient. We found that 11 loci, located in exons 11
to 14 of the CFTR gene failed to amplify. All other loci and
controls produced a normal result. As these mutations are
located on consecutive exons, it was considered that this
could indicate a homozygous deletion of these exons. This
was confirmed using a MRC Holland MLPA kit (P091
CFTR), which detects deletions or duplications of the 24
exons of the CFTR gene. A homozygous deletion was
detected in the patient, spanning exons 11 to 15, therefore
confirming the clinical suspicion of cystic fibrosis. This
result was further confirmed by screening the parents of the
patient, who are first cousins. Both parents were found to
carry a heterozygous deletion of the same region, therefore
indicating their carrier status and further confirmation of the
diagnosis of CF in the patient.

We present a summary of progress to date.
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Evaluation of Alamut – a decision support
application for diagnostic molecular genetics
Joanna Campbell1 and Andrew Devereau2
South East Thames Regional Genetics Laboratory, Genetics
Centre, 5th Floor Guy's Tower, Guy's Hospital, London, SE1 9RT
2 National Genetics Reference Laboratory (Manchester), St
Mary’s Hospital, Hathersage Road, Manchester, M13 0JH

Establishment of a Service for
Pseudoxanthoma Elasticum Analysis
Isabel Mandy Nesbitt, Jeegar Masani, Alice Morsman,
Shadi Al-Baba, Ben Wymer, Glenda Sobey, Ann Dalton

1

Alamut is a software application developed by the French
company Interactive Biosoftware to provide decision
support for diagnostic molecular laboratories during variant
analysis. The Alamut server integrates relevant data from
many different sources such as Ensembl, dbSNP,
SwissProt and UCSC and is regularly updated.
Laboratories installing the Alamut client application can
connect to this server and access data for the genes that
they are analysing. Importantly, the application uses
HGVS nomenclature: variants can be introduced by the
user and the HGVS nomenclature generated, and links to
in-silico tools such as splice-site analysis tools are
provided.
The application was promoted at the 2007 ESHG
conference where it drew interest from a number of
diagnostic laboratories.
A collaborative technology
assessment was subsequently undertaken by five centres.
Laboratories at London (Guy’s), Manchester, Leiden,
Leuvan and Prague assessed the user interface, accuracy,
suitability of data sources and applicability of the tool for
diagnostic laboratories using genes that they work on. This
was undertaken as part of the ‘New Technologies’ theme of
the EuroGentest project. We describe the evaluation here
and present its findings.
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Sheffield Molecular Genetics Service (SMGS), Sheffield
Children’s NHS Foundation Trust, Western Bank, Sheffield, S10
2TH

Pseudoxanthoma Elasticum (PXE) is an inherited
multisystem connective tissue disorder affecting the elastic
structure of the skin, eyes and cardiovascular system. PXE
is inherited in an autosomal recessive manner with an
incidence of 1/25,000-1/100,000.
The 31 exon ABCC6 gene associated with PXE is found on
chromosome 16 and encodes the 1503 amino acid
membrane transporter protein, MRP6. There are two
partial pseudogenes also found on chromosome 16 that
are highly homologous to exons 1-4 and 1-9.
Over 80% of patients diagnosed with PXE have a mutation
in the ABCC6 gene. To date, over 160 different mutations
have been found, including missense, nonsense, splicing
mutations, insertions and deletions; the most common
mutation being p.[Arg1141X].
We have recently established a service, including gene
sequencing of exons 10-31 and deletion screening by
MLPA to look at the incidence of mutations within our
families. Our screening strategy includes MLPA, screening
of exon 24 to look for the common nonsense mutation and
then direct gDNA sequencing of exons 10-31. Where we
do not detect two mutations in each patient, we aim to set
up analysis using cDNA for the remaining 10 exons to
avoid the amplification of the pseudogenes.
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Establishment of a Service for Inherited
Thrombophilia Analysis
Allen L, Western AK, Dalton A, Haridas S, Habib M,
Goodeve AC.
Sheffield Molecular Genetics Service (SMGS), Sheffield
Children’s NHS Foundation Trust, Western Bank, Sheffield, S10
2TH

Thirteen % of patients with venous thrombosis have an
autosomal dominant inherited deficiency of antithrombin
(AT), protein C (PC) or protein S (PS) which predispose to
a 10-20-fold increased thrombosis risk. Homozygous/
compound heterozygous patients present with severe
disease, occasionally involving neonatal purpura fulminans.
Functional and immunological analysis can differentiate
reduced levels of protein from that with impaired activity.
SMGS has offered sequence analysis for AT, PC and PS
deficiencies since 2006. 28 patients were screened for AT
deficiency; 2 for PS deficiency and 2 for combined PC and
PS deficiency. Mutations were found in 20 (71%) patients
with AT deficiency; the p.Ala416Ser “Cambridge II”
mutation was found in 7 patients, while 11 others had
missense and 2 had splicing mutations. 6 mutations have
not been reported previously. Two patients screened for
combined PC and PS deficiency had mutations detected.
No point mutations were found in patients with protein S
deficiency. MLPA kits will enable dosage analysis of the
SERPINC1 and PROS1 genes and facilitate screening of
AT and PS deficiency patients where no point mutation has
been identified. Large deletions are reported to be
responsible for approx 10% of AT and up to 50% of PS
deficiency.

Using the Roche Digoxigenin system for DNA
labelling and diagnostic Southern blotting
Andrew Purvis, Roger Mountford
Cheshire and Merseyside Molecular Genetics Laboratory,
Liverpool Women’s Hospital

During 2006 we replaced our radioactive Southern blot
protocol with a chemiluminescent method (the Roche
Digoxigenin system, hereafter referred to as Dig). The Dig
system allows probes to be labelled and stored for at least
12 months, hybridisation solutions can be used several
times and it eliminates exposure to radioactivity and
problems of waste disposal. As the system produces
chemiluminescence, results can be obtained with exposure
times normally between 20 and 50 min.
Probe labelling is achieved using a PCR reaction, allowing
the incorporation of Dig-11-dUTP (dUTP labelled with a Dig
hapten) into the PCR product. By altering the ratio of Dig11-dUTP:dTTP to suit the fragment (probe) length, even
fairly short probes (<400bp) can be sensitive enough to
produce a strong signal during detection.
The major difference between the radioactive and Dig
procedures comes after the post-hybridisation stringency
washes. With radioactivity, filters are exposed to x-ray film
at this point but using Dig, a series of incubations are
required to detect the presence of the Dig hapten (and
therefore probe) on the filter. These incubations require
the filter to be blocked before the addition of an anti-Dig
antibody – alkaline phosphatase conjugate which produces
chemiluminescence on addition of the substrate, CDP-Star.
This process takes approximately 3 hours, with minimal
hands-on time.
The chemiluminescence emitted from the filter can be
detected either using standard autoradiography or, as in
our laboratory, can be captured by a suitable CCD camera.
Dig Southern blotting has now been used successfully in
our laboratory for 15 months and examples of our FraX A
and DM blots will be presented.
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A Huntington disease predictive case with
three alleles - caused by a primer site SNP?

Unravelling an unusual SMN2 result in a
consanguineous 5q13-linked SMA family

Vicky Stinton1, Trudie Cottrell1, Kiron Kibria1, Andrew
Purvis1, William Wakeling2, Andrea Haworth2, Roger
Mountford1

Vicky Stinton, Frances White, Natalie Nolan, Roger
Mountford

1Merseyside

and Cheshire Regional Molecular Genetics
Laboratory, Liverpool Women’s NHS Foundation Trust, Crown
Street, Liverpool L8 7SS
2Institute of Neurology and National Hospital for Neurology and
Neurosurgery, Queen Square, London, WC1N 3BG

Huntington disease (HD) is a late onset neurodegenerative
disease. It is caused by an expansion of a CAG repeat in
the Huntingtin gene at 4p13. A routine HD predictive test
for a patient using primers flanking the CAG repeat showed
he apparently had three normal CAG repeat alleles.
Testing the patient’s father who was affected with HD
showed him to have two apparent normal CAG repeat
alleles and an expanded allele. Amplification of the father
and son’s DNA using an alternative reverse primer showed
both to have two CAG repeat alleles. Sequencing of the
father’s DNA showed a G>A transition in the penultimate
CAG repeat under the original reverse primer site of his
normal allele. This transition was also found in another
Liverpool patient referred for HD testing and three patients
from the Institute of Neurology who had all shown a three
allele pattern. These findings raise the possibility that the
transition in these normal alleles results in the looping out
of the template during PCR resulting in an apparent third
allele which is one repeat smaller than the real normal
allele.
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Merseyside and Cheshire Regional Molecular Genetics
Laboratory, Liverpool Women’s NHS Foundation Trust, Crown
Street, Liverpool L8 7SS

Proximal spinal muscular atrophy (SMA) is an autosomal
recessive degenerative neuromuscular disease. 95% of
5q13 linked SMA cases have a homozygous deletion of at
least exon 7 of the SMN1 gene. A number of these cases
are a result of a gene conversion in which exon 7 of the
highly homologous gene SMN2 replaces SMN1 exon 7.
The poster will present the details of the complex SMN
copy number results in a consanguineous pedigree.
Particular focus will be on an unusual SMN2 exon 7 result
found following carrier testing of a patient in the family.
Results showed she had two copies of SMN1 exon 7, one
copy of SMN1 exon 8, apparently no copies of SMN2 exon
7 and two copies of SMN2 exon 8. Testing of an affected
uncle showed him to be homozygously deleted for SMN1
exons 7 and 8, with apparently no copies of SMN2 exon 7
and two copies to SMN2 exon 8. This genotype would be
expected to be lethal in utero. Sequence analysis in the
affected uncle showed the presence of c.859G>C
transversion (p.Gly287Arg) in SMN2 under the reverse
primer site. This segregated with reduced SMN2 exon 7
copy number in the family.
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An audit of the outcomes of sendaway
samples
Fiona Macdonald and Victoria Lindley
West Midlands Regional Genetics Laboratory, Birmingham

The West Midlands Regional Genetics Laboratory sends
on average 140 samples per month to other laboratories
primarily within the UK with occasional samples being
referred outside of the country. Samples are referred on
instructions from clinical geneticists but also from
consultants in other disciplines. The aim of the audit was to
determine the mutation detection rate for samples which
required expensive and time consuming testing and
compare the rates for those channelled through a clinical
genetics unit or from consultants with specialist interests
compared with those from non-genetics consultants. The
audit looked at the 40 conditions most frequently sent away
including Marfan, Rett, NF1 and 2, Dystonia and FSHD.
The outcomes of this audit will be presented.

The MSH2 sequence variant p.Gly322Asp
(c.965G>A) is a benign polymorphism
T.B. Bradley1, N. Williams1, D. Reinhardt1, N. Andrew2,
D.U. Baty2, H.R. Davidson3, Z. Miedzybrodzka4, M.G.
Dunlop5, M.E. Porteous1, J.P. Warner1
1Molecular

Genetics Service, Western General Hospital,
Edinburgh, UK; 2Molecular Genetics Laboratory, Ninewells
Hospital, Dundee; 3Duncan Guthrie Institute of Medical Genetics,
Yorkhill Hospital, Glasgow, 4Department of Medical Genetics,
University of Aberdeen, 5MRC Human Genetics Unit, Western
General Hospital, Edinburgh

Variations in the mismatch repair (MMR) genes contribute
to the pathogenesis of hereditary non-polyposis colorectal
cancer (HNPCC). In Scotland, MLH1, MSH2 and MSH6
gene analysis, using bidirectional sequencing and Multiplex
Ligation-dependent Probe Amplification (MLPA), is carried
out for Amsterdam positive families. If tumour specimens
are available, microsatellite instability studies (MSI) and
immunohistochemical (IHC) staining are performed and
medium risk families are pre-screened in this way.
Confirmation that sequence variants identified by gene
analysis are pathogenic is critically important as misleading
predictive test results could lead to inappropriate
withdrawal of routine surveillance. The MSH2 missense
variant p.Gly322Asp (c.965G>A) has been reported both as
a pathogenic and a benign variant. From our cohort of 670
affected individuals, we have found this variant to be
present in 14 (2%). However, in a control cohort of 400
individuals with no known family history of colorectal
cancer, it was seen in 16 (4%). We have identified an
individual who is homozygous for p.Gly322Asp, and two
families where p.Gly322Asp is present in combination with
pathogenic MMR variants. These patients and their tumour
analysis results will be discussed and from the evidence
collated, we propose that this variant is a benign sequence
variant.
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What are NGRL Manchester doing to help
support unclassified variant interpretation?

Quality Assurance in a Regional Population
Based Tumour Bank

Andrew Devereau

E Squires, GA Thomas, A Parry-Jones, MD Mason

National Genetics Reference Laboratory (Manchester), St Mary’s
Hospital, Hathersage Road, Manchester, M13 0JH

Wales Cancer Bank, Singleton Hospital, Swansea

The CMGS and VKGL from the Netherlands held a
workshop in 2007 to develop guidelines for the
interpretation and reporting of unclassified variants in
molecular genetics. Informatic and bioinformatic tools and
techniques feature in many areas of the guidelines:
recommendations are included for the use of nomenclature
tools, databases, splice-site analysis and other in-silico
techniques.
The workshop provided a good opportunity to see how
relevant the informatic tools that NGRL and others have
been developing are to the work of the diagnostic
laboratory. Further to this, the subsequent development
and testing of the guidelines were an invaluable opportunity
to capture the requirements and concerns that laboratories
have in this area.
So what did the guidelines teach us, and what are we doing
to support laboratories? NGRL has developed tools such
as the Diagnostic Mutation Database (DMuDB), the
Universal Browser and SNPCheck which address many
guideline requirement. We also collaborate and provide
advice to developers such as Interactive Biosoftware
(Alamut) and Ensembl, and we have addressed the need
for training. We will discuss these issues, and we hope this
will help inform further debate to ensure that diagnostic
laboratory users receive the support that they need in this
important area.
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The Wales cancer bank (WCB) is a Welsh Assembly
Government and Cancer Research Wales funded initiative
that aims to collect blood, serum and tissue from all
patients undergoing treatment for cancer in Wales. The
WCB was established in 2004 and has since consented
over 2000 patients. The current collection includes 15
tissue sites the biggest collections being breast, colorectal,
Prostate, bladder, renal, head and neck and ovarian.
Biological data is linked-anonymised to the all Wales
electronic clinical database (CanISC), and consent allows
for future access to clinical outcome data.
Biological material is subject to pathological and molecular
biological QA prior to release in order to validate the SOPs
used and to ensure that all samples are fit for purpose. H
and E sections are taken from each frozen block and
stored digitally. A quality assessment analysis of WCB
samples showed that 80% of frozen breast tissue blocks
contained more than 80% tumour epithelium, and 78%
provided RNA that was of suitable quality for Affymetrix
array. QA is now being carried out on samples from other
tissue sites as the collection matures.
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We hope you enjoyed the 2008 CMGS Conference in Liverpool
and wish you a safe journey home...
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