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02.01
A Cytogenetic study on fine needle aspirates in Non
Hodgkin's Lymphoma
Jameel, Tahir (1);Anwar, Masood (2);Ahmad, Manzoor (3)
Armed Forces Institute of Pathology, Rawalpindi- Pakistan.

A number of Karyotypic aberrations have been noted in Non Hodgkin's
Lymphoma (NHL) which have demonstrated an important relation to
histopathology, and the prognosis of the disease. Lymph node biopsy is the
standard method of obtaining the material for chromosomal studies. Another
method of obtaining the tissue from involved lymph nodes in Fine Needle
Aspiration (FNA). We evaluated this technique in a prospective study. A total
of 28 aspirates from the patients of NHL were studied. Twenty six cultures
yielded sufficient growth. The histopathological diagnosis in twelve patients
was of Diffuse large cell type, Lymphoblastic lymphoma in seven cases,
small cell lymphoma in three, two cases were of Immunoblastic lymphoma
and one case each of Follicular cell and large anaplastic cell Lymphoma.
Normal karyotyping was seen in five cultures. Complex chromosomal aber-
rations were observed in fourteen patients. Deletion of long arm of chromo-
some 6 was observed in the region q21-q24 in 10 patients. This finding was
seen mainly in Diffuse large cell lymphoma (58% cases) and in
Lymphoblastic lymphoma (57% cases). Other aberrations included, t(2;3),
t(2;5), Robertsonian translocations, hyperdiploidy involving Chromosome
#2,3 and 5 and fragile sites involving different chromosomes including # 1, 3
and 6 randomly.

02.02
Review of paediatric tumours with 22q11 rearrangement
Roberts, Paul (1);Anninga, Jacob (2);Cullinane Catherine (3)
(1) Regional Cytogenetics Unit, St James's Hospital, Leeds, LS9 7TF, (2) Paediatric
Oncology, St James's Hospital, Leeds, (3) Pathology Department, St James's
Hospital, Leeds

Malignant rhabdoid tumour (MRT) is a higly aggressive tumour seen primari-
ly in the kidney and occasionally at extra-renal sites in infants. Diagnosis is
sometimes difficult, and misclassification is not unusual. Cytogenetics com-
monly reveals monosomy 22 or 22ql 1 loss/rearrangement, with a critical
region just distal to BCR. We therefore performed a retrospective study of
histology and cytogenetics of 9 paediatric tumours with 22q11 loss/
rearrangement or monosomy 22, and used FISH with a BCR probe to clarify
the breakpoint. The tumours were a heterogeneous group, including 3 Wilms'
tumours with monosomy 22 and 6 other varied tumour types with 22q11
change. None were histologically MRTs. All 6 tumours with 22q1 1 change
were aggressive, and BCR FISH studies showed variability of the 22q break-
point.. Four of these also contained a complex karyotype. It is possible that
the same gene as that involved in MRT may play a role in several other
tumour types, and, as in MRT, 22q11 rearrangement appears to be a poor
prognostic marker. We thus demonstrate that 22q11 rearrangement is found
in several tumour types as well as MRT. Further studies are needed to deter-
mine the nature of the relevant gene(s).

02.03
The use of DNA extraction from tumour blocks in three
breast/ovarian cancer families
Hampson, Kim (1);Cole, T (2);Bourn, D (1)
(1) Regional Molecular Genetics Laboratory, Birningham Women's Hospital,
Birrningham B15 2TG, (2) Clinical Genetics Unit, Birmingham Women's Hospital,
Birmingham B15 2TG

It is often the case in breast/ovarian cancer families that no material is avail-
able from living affected individuals. In the absence of such material, DNA
can be extracted from tumour blocks. We discuss three families where DNA
extraction from tumour blocks was successful and provided useful informa-
tion. Tumour DNA was prepared using a standard xylene extraction protocol.
BRCA1 was screened using Multiplex Heteroduplex Analysis and the Protein
Truncation Test followed by direct sequencing for the characterization of
mutations. Family A: A large cancer family in which one branch contains no
remaining living affected members, with unaffected individuals potentially at
risk. The familial mutation, a 3875 GTCT deletion, was confirmed in DNA
extracted from a tumour block from an affected individual in this branch of
the family. Family B: A small cancer family, also with no living affected mem-
bers, with several individuals potentially at risk. A 1623 5bp deletion was
identified using DNA extracted from tumour blocks, from two affected family
members. Family C: A family in which ovarian and colon cancer are segre-
gating. Tumour block analysis was used to demonstrate that a characterised
BRCA1 mutation (2594 deletion C) was not present in one family branch in
which an individual was affected with colon cancer and query ovarian cancer.

02.04
Assessment of the Cyrillic 2.1 breast cancer susceptibility
programme in selecting suitable families for mutation
screening
Broomfield, Angela(1 );Stopps, K(1 );Bourn, D(1 );Macdonald, F(1 );Maher,
E.R(2)
(1)DNA Laboratory, Regional Genetics Service, Birmingham Women's Hospital,
Birmingham B15 2TG, (2)Department of Paediatrics and Child Health, Division of
Medical and Molecular Genetics, The Medical School, University of Birmingham,
Birmingham B15 2TT

Germline mutations in BRCA1 and BRCA2 are associated with a high risk of
breast cancer. BRCA1 and BRCA2 mutation families are characterised by an
early age of onset, the presence of bilateral tumours, and multiple cases.
BRCA1 and BRCA2 mutation analysis is time consuming and laborious and
should be targeted towards those families with the highest risk of a germline
mutation. Conventionally, breast cancer families are selected for mutation
analysis according to the number of affected individuals (eg. four or more).
We are piloting an alternative approach in which the role of genetic predispo-
sition is calculated in a family using Cyrillic 2.1 and data from the CASH
study. These risks are then correlated with the results of mutation analysis to
determine the optimum method of selecting families for screening. To date
16 families (2-6 cases/family) with BRCA1 mutations have been evaluated
and a mean heterozygote risk of 79.7% obtained. A group of breast/ovarian
cancer families and a group of breast cancer only families are currently being
screened for the entire coding sequence of BRCA1 and BRCA2. Collation of
these results with heterozygote risks calculated by the Cyrillic programme
will be used in its further evaluation.

British Human Genetics Conference 1998 J Med Genet 1998; 35; Supplement 1

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.35.S
uppl_1.S

37 on 1 January 1998. D
ow

nloaded from
 

http://jmg.bmj.com/


S38 Poster presentations: 2 Cancer genetics and cytogenetics

02.05
A novel gene, regulated by erbB2, encodes a nuclear pro-

tein which is specifically expressed in breast carcinoma
Lu, Pei (1);Sundquist, K (1);Baeckstrom, D (1) ;Poulson, R (2);Hanby, A
(3);Freemont, P (4);Taylor-Papadimitrou, J (1)
Laboratories of (1) Epithelial cell biology, (2) Histopathology, (3) Breast pathology, (4)
Protein structure. Imperial Cancer Research Fund (ICRF), 44 Lincoln's Inn Fields,
London WC2A 3PX

The c-erbB2 gene is overexpressed in a proportion of breast carcinomas
and associated with poor prognosis. Erb2 overexpression in mammary

epithelial cells can inhibit expression of adhesion molecules and morpho-
genesis. In searching for other gene(s) regulated by signalling through
erbB2, a novel gene was isolated by differential screening of a fetal brain
cDNA library and subsequently screening of a breast cancer library. The
novel gene (plu-1) encodes mRNA of 6.420kb and a 170-kd protein which is
localized to the nucleus in 7 transfected cell lines. The gene is selectively
expressed in breast cell lines and primary breast cancer where expression
related to grade. The gene is located on chromosome 1q32.1 and shows
homology to other genes. The pattem of expression of plul in the nucleus
and its homology to dead ringer suggest it is chromatin/DNA binding protein
which may play an important role in gene regulation in breast cancer.

02.08
An unaffected Ashkenazi Jewish woman presenting at the
breast cancer clinic for predictive testing is found to carry
two BRCA mutations.
Haworth, Andrea (1);Short, J.P (1);Eeles, R.A (2);Houlston, R.S (2);Murday,
V.A (1);Taylor, R (1)
Medical Genetics Unit, St George's Hospital Trust, Tooting, London SW17 ORE, (2)
Department of Genetics, The Royal Marsden NHS Trust, Downs Road, Sutton,
Surrey SM2 5PT

Breast cancer patients with a strong family history are routinely screened for
mutations in BRCAI and BRCA2. Where a mutation is found predictive test-
ing may be offered to at risk relatives. Generally predictive testing may only
be offered when the causative mutation is known, but screening may also be
offered to unaffected individuals of Ashkenazi Jewish origin because three
mutations, 185delAG and 5382insC in BRCA1 and 6174delT in BRCA2 are

present in this population at 1.0%, 0.1% and 1.4% respectively. Jewish indi-
viduals presenting at clinic for predictive testing of a known family mutation
are also routinely tested for all three mutations. Here we present the case of
an unaffected Ashkenazi Jewish woman presenting at clinic for predictive
testing for 185delAG, the BRCA1 mutation present in her affected relative.
Multiplex ARMS PCR analysis of the three common Jewish mutations
revealed that she carries both 185delAG in BRCA1 and 6174delT in BRCA2,
a finding confirmed by heteroduplex analysis and DNA sequencing. To our

knowledge this is only the second such case, the first being a breastovarian
cancer patient in Hungary. This highlights the importance of testing for all
three Ashkenazi Jewish mutations, even when the familial causative muta-
tion is known.

02.09
von Hippel-Lindau Syndrome (VHL) surveillance in
probands with an isolated VHL lesion and a negative fami-
ly history
Gardiner, Carol (1);Bumell, L (1);Turner, G (1);& Chu, CE (1).
Yorkshire Regional Genetics' Service, St James' University Hospital, Leeds.

VHL is an autosomal dominant condition predisposing to particular tumours.
Some of these tumours can occur in isolation. The probability of developing
VHL, in a patient presenting with an isolated lesion associated with VHL,
depends on the age of presentation. Surveillance protocols have been devel-
oped to reduce mortality and morbidity. This study aims to identify whether
patients with isolated lesions ((VHL)( Iso)) and no family history, are distinct
from patients with proven VHL((VHL)(K)). The Yorkshire Regional Genetics'
Surveillance Register was reviewed. 16 probands had VHL(Iso), 6 present-
ed with retinal angiomas, 9 with cerebellar haemangioblastomas and one

with a spinal haemangioblastoma. One proband VHL(lso) refused follow up,

but the other VHL(Iso) probands have had negative VHL surveillance, vary-

ing from 1 to 6 years. Age at presentation of VHL(lso) patients tended to be
later than patients from VHL(K) families who had presented with the same

lesion. Most affected VHL(K)patients, have another VHL lesion found by
screening, within 5 years of presentation. Negative surveillance tests, do not
reduce the risk of a patient with VHL(Iso) of having VHL enough to consider
stopping screening. Offering VHL gene mutation would differentiate which of
the VHL(lso) patients truly have isolated lesions, and which have VHL.

02.12
A qualitative study of psychological issues in male breast
cancer
France, Elizabeth (1);Gray, J (1)
(1) Institute of Medical Genetics, University Hospital of Wales, Heath Park, Cardiff CF4
4XN

Male breast cancer is a rare condition, with an incidence rate of
0.5%/100,000. Risk factors include hormonal abnormalities, such as hyper-
oestrogeny, Kleinfelter's syndrome and in an increasing number of cases the
presence of a breast cancer gene mutation. The availability of presympto-
matic testing for breast cancer has lead to identification of a number of men
with breast cancer due to a predisposing germline mutation and a larger
group at risk of carrying the same genetic abnormality. We have recognised
a lack of knowledge about men's experiences of breast cancer and the pos-
sible psychosocial implications of having 'male breast cancer. Aim of this
pilot study was to explore the medical, and psychosocial implications of male
breast cancer, and ultimately to improve our counselling provision.
Methodology In-depth qualitative interviews were conducted with six male
breast cancer patients. Several themes emerged, including delay in diagno-
sis, issues associated with body image, lack of availability of information / lit-
erature about male breast cancer. The results will be discussed in relation to
the clinical management, service provision and the lack of counselling and
support services.
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02.13
A survey of surgical approaches to women with a family
history of breast cancer in Wales
Daoud, Roauf (1);Gray, J (2);Mansel, R (1);Dischowitz, M (1);Sweetland, HM
(1)
(1) Department of Surgery, University Hospital of Wales, Heath Park, Cardiff CF4 4XN
(2) Institute of Medical Genetics, University Hospital of Wales, Heath Park, Cardiff CF4
4XN

Despite the rising demand for cancer genetic services, such provision has
been resisted in Wales until evaluation was possible. The first stage of such
evaluation is coming to an end and a new evaluated service is planned. The
excellent response from breast surgeons to our recruitment in the TRACE
project stimulated us to look at baseline referral rates, attitudes and
approaches in existence at local unit level. Questionnaires were sent to all
breast surgeons throughout Wales enquiring as to their underlying referral
rates, risk assessment approaches, onward referral rates, links with genetics,
and prophylactic mastectomy rates. Three hypothetical case scenarios were
included to compare surgical approaches. Questionnaire retums were high
and showed a wide range of responses with the number of referrals varying
from 'a handful' in one area to '300/year in another. There was a wide varia-
tion in allocation of risk to the hypothetical scenarios. Prophylactic mastecto-
my rates were low. Expressed need for a cancer genetic service was high.
The results and possible implications in terms of service structure will be dis-
cussed.

02.14
Presymptomatic genetic testing for women with a family
history of breast cancer in Wales
Gray, Jonathon (1);Myring, J (1);France, E (1);Sampson, J
(1);Rogers,C(2);Mansel,R (3);Harper,P (1);on behalf of the TRACE Project
Research Group
(1) Institute of Medical Genetics, University Hospital of Wales, College of Medicine,
Heath Park, Cardiff, (2) Welsh Breast Cancer Screening Evaluation Unit, 18 Cathedral
Road, Cardiff, (3) Department of Surgery, University of Wales College of Medicine,
Cardiff,.

A large study in Wales (Trial of Genetic Assessment in Cancer - TRACE) has
prospectively ascertained women at risk of breast cancer because of their
family history. Recruitment has been extremely successful, 1100 referrals
received in the 18 months to mid 1997. 413 women received genetic input
as part of the study, 69 were defined as 'high risk'. 332 of these families are
at varying stages of presymptomatic testing with currently 7 mutations identi-
fied (22% mutation detection rate).This presentation will expand on these
results, methodologies and possible service structures arising from this
study.

02.15
Replication errors in early onset and familial colorectal
cancer
Verma, Loveena (1);Brasset, C (2);Froggat, N (2);MacDonald, F (3);Boum, D
(3);Sanders, S (4);Williams, G (2);Walsh, S (5);Evans, DG (6);Maher, ER (1)
(1)Division of Medical and Molecular Genetics, Dept of Paediatrics and Child Health,
University of Birningham, Birrningham B15 2TG, (2) Cambridge Universiy Department
of Pathology, Cambridge CBI 4QP, (3) Regional Genetics Services, Birmingham
Women's Hospital, Birningham B15 2TG, (4) Department of Histopathology, Queen
Elizabeth Hospital, Birmingham, (5) Clinical Studies, Trafford General Hospital,
Trafford, Manchester, (6) Department of Medical Genetics, St Mary's Hospital,
Manchester

To investigate the genetic epidemiology of hereditary non polyposis colorec-
tal cancer syndrome (HNPCC) and mismatch repair gene mutations, we
have investigated colorectal cancers from (a) early onset colorectal cancer
patients (n=86) and (b) non-HNPCC familial cases (n=81) for replication
errors (RERs) with dinucleotide microsatellite markers. RERs were detected
in only a small proportion of non-HNPCC familial cases ( <10%). RER+
tumours were identified in 7 of 86 cases diagnosed <50 years of age. To
date germline mutations have been identified in 2 of these RER+ cases. 61
colorectal cancers which were negative for dinucleotide RERs from patients
diagnosed <50 years of age were analysed for RERs with mononucleotide
microsatellite markers (BAT 26 and BAT 40). 7 (11.5%) of the cases showed
RERs for the mononucleotide but not the dinucleotide markers (mRER+
tumour). The clinicopathological characteristics of RER+ and mRER+
tumours were compared. mRER tumours are significantly more likely to be
left sided suggesting that these two groups of microsatellite unstable cancers
differ aetiologically and may develop through defects in different mismatch
repair genes.

02.17
Duplication or translocation? Abnormalities of lq.
Roberts Kathryn;Moorman A.V;Bennett C;Butler T;Cheung K.L;Kasprzyk
A;Martineau M;Pinson MP;Swanton S and Harrison C.J.;
LRF UKCCG Karyotype Database forAcute Lymphoblastic Leukaemia,

Department of Haematology, The Royal Free Hospital School of Medicine,
London, UK. Duplication of the long arm of chromosome 1 [dup(lq)] has
been reported in acute lymphoblastic leukaemia (ALL) particularly in associa-
tion with high hyperdiploidy (HeH) (51-65 chromosomes) and translocations
involving the band 8q24. A recent cytogenetic study of 52 patients showed a
common region of duplication between 1q25 and 1q31. Fluorescence in situ
hybridisation (FISH) was carried out using whole chromosome paint for chro-
mosome 1(wcpl) on a series of 10 diagnostic ALL samples (7 children
<15yrs, 3 adults >15yrs) in which a dup(lq) had been identified using con-
ventional cytogenetics. The dup(lq) was found in the stemline in 8 cases and
as a secondary change in 2 cases. FISH confirmed the dup(lq) in 8 cases [6
HeH, 2 t(8;22)(q24;qll)J while further FISH studies unmasked hidden
translocations, t(1;9) and t(1;14) in the other 2 cases which had complex
karyotypes. C-banding revealed heterochromatic abnormalities of chromo-
some 1 in 2/3 cases so far studied. The heterochromatic region had been
duplicated in 1 case, while in the other it was duplicated and triplicated in two
separate clones. This is a new observation in ALL.
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02.21
A case of follicular lymphoma with double minutes and
3p26 amplification
Ghaffari, Saeed R.;Boyd, E;Patterson, L;Connor, JM
Institute of Medical Genetics, Yorkhill Hospitals Campus, Yorkhill, Glasgow, G3 8SJ

Comparative Genomic Hybridisation (CGH) was used to define the nature of
complex abnormalities found in a case of follicular lymphoma with double
minutes and negative for t (14; 18). CGH revealed several abnormalities
which had remained unresolved by conventional techniques and detected
an amplification at 3p26. Targeted FISH studies using whole chromosome
painting probe for chromosome 3 showed the double minutes were derived
from chromosome 3. This evidence combined with the size of the amplifica-
tion peak corresponding to chromosome 3p lead to the conclusion that the
double minutes were derived from 3p26. This is the first report of DNA
amplification corresponding to 3p26 and presents a candidate site for future
investigations in malignant tumours including follicular lymphoma.

02.22
Detection of Hyperdiploidy in Acute Lymphoblastic
Leukaemia by Comparative Genomic Hybridisation
Kim, Mee Hye;Stewart, J;Devlin, C;Boyd, E;Connor, JM
Institute of Medical Genetics, Yorkhi7l Hospitals Campus, Yorkhill, Glasgow G3 8SJ

Accurate cytogenetic analysis of bone marrow is an essential diagnostic tool
in patients with acute lymphoblastic leukaemia because hyperdiploidy (
modal chromosome number over 50 ) is strongly associated with a
favourable prognosis. This study was to assess whether CGH could be used
as an approach to help identify hyperdiploidy in ALL. We used CGH in 21
bone marrow samples from patients with ALL. Cytogenetic analysis revealed
a clonal abnormality in 24% of these cases, including two cases which had
a hyperdiploid karyotype with modal number 55/56 and 55 respectively.
From CGH analysis, 3 cases appeared to be hyperdiploid; two of these
cases had a hyperdiploid karyotype on standard cytogenetic analysis, the
third case failed to produce analysable metaphases. We used modified
image analyses method for overcoming some documented limitations in
detecting hyperdiploidy by existing methods of normalisation. CGH could not
completely evaluate ploidy levels or absolute copy numbers of chromosomal
regions without the need for complementary techniques such as interphase
FISH and conventional cytogenetics as it only evaluates relative copy num-
bers. Our results suggests CGH in combination with interphase FISH can be
a very useful technique in identifying hyperdiploidy in ALL, especially in
cases where cytogenetic analysis fails to produce sufficient analysable
metaphases. It also has the potential to identify cases of, hidden, hyper-
diploidy.

02.23
MEN2A presenting as bilateral phaeochromocytoma in
father and son.
Chu, Carol E(1);Pope, R M(2);Robinson, M D(1);Taylor, G R(1)
(1)Yorkshire Regional Genetics Service, Leeds, (2)Airedale General Hospital, Keighley

Phaeochromocytoma is a neuroectodermal tumour arising from chromograf-
fin cells. The tumours are bilateral in 10% of cases and up to one third are
undiagnosed in life. Phaeochromocytomas can occur as sporadic tumours
or as part of several different syndromes such as neurofibromatosis type 1
(NF1), multiple endocrine neoplasia type 2A and B (MEN2), von Hippel-
Lindau disease (VHL) and pure familial phaeochromocytoma. Since other
tumours may occur in these syndromes at young ages, a definite molecular
diagnosis is an advantage in families. Several recent publications have
shown that in individuals presenting with phaeochromocytoma the diagnosis
of VHL is more likely than MEN2 and therefore some authors suggest
screening these individuals for VHL. We describe a father who presented
with bilateral phaeochromocytoma at 37 years with no clinical problems
after resection of the tumours. Thirteen years later his son presented in
hypertensive crisis with bilateral phaeochromocytoma at the age of 23
years. Molecular analysis has shown the C634R mutation in the RET proto-
oncogene consistent with a diagnosis of MEN2A. The clinical presentation
of MEN2A can be variable and molecular analysis of RET should be under-
taken in cases of familial phaeochromocytoma because of the clinical impli-
cations for other family members.

02.24
Identification of a cryptic 15;17 translocation in a case of
APL by Fluorescence In Situ Hybridisation
Felix, Clive(1);Sharpe, C(1);Beddow, R(1);Hillman, P(2)
(1)Regional Cytogenetics Laboratory, St. James's Hospital, Leeds., (2)Department of
Haematology, Pinderrields General Hospital, Wakefield.

Acute promyelocytic leukaemia (APL) is typified by the t(15;17)(q22;q21),
leading to the formation of PML-RARA and RARA-PML fusion genes. We
present a newly diagnosed 16 year old female patient with APL. Cytogen
etic analysis of bone marrow cultures showed an apparently normal female
karyotype. FISH identified an unusual pattern using probes specific for PML
and RARA (Vysis), revealing a cryptic translocation with the PML-RARA fus
ion gene arising from the insertion of 15q derived material including PML into
RARA on 17q. A review of crypti c rearrangements identified in APL is per-
formed and to our knowledge this case represents only the second repor ted
to have a PML-RARA fusion on the abnormal chromosome 17.
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02.26
Chromosome 7 abnormalities in sisters with Shwachman-
Diamond Syndrome and MDS
Cunningham, Joan(1);Sales, M(1);Wilkie, R(2);Huntly, B(3);Pratt, NR(1)
(1)Cytogenetics, Pathology Department, Ninewells Hospital, Dundee, DDI 9SY,
(2)Paediatrics Department, Ninewells Hospital, Dundee, DDI 9SY, (3)Haematology
Department, Ninewells Hospital, Dundee, DDI 9SY

Shwachman-Diamond Syndrome (SDS) is a rare autosomal recessive disor-
der characterised by exocrine pan creatic insufficiency, short stature and
constitutional bone marrow failure. Here we report on two sisters with SDS
who developed myelodysplasia (MDS) in their teens. Cytogenetic analysis of
their marrow samples revealed st ructural rearrangements involving chromo-
some 7. One had a der(5)t(5;7)(q?;q?) and the other an apparent i(7)(ql 0).
We show by karyotyping and FISH studies that the breakpoint on the 7 in
both sisters appears to be identica 1. Our data agree with previous reports
which suggest that children with SDS have more aggressive types of MDS,
are more likely to have structural abnormalities of chromosome 7 and as a
result are at increased risk of rapi d progression to leukaemia. The younger
sister, who presented first, is 6 months post allogenic bone marrow tra
nsplant and remains well. As SDS patients with MDS have a uniformly poor
prognosis frequent cytogenetic analysi s and early allogenic transplants may
be the best course of treatment for these children.

02.27
Analysis of the prevalence of specific ancestral germline
mutations in BRCAI & BRCA2, & APC, in women affected
with breast or ovarian cancer from the Ashkenazi Jewish
population: correlation with pedigree data
Hodgson, Shirley;Lewis, CM;Heap, E;Eeles, R;Cameron, J;Ellis, D;Mathew,
C;Solomon, E
Division of Medical & Molecular Genetics UMDS, Guy's Hospital, London SE1 9RT,
UK

We have ascertained 184 Ashkenazi Jewish women with breast (n = 169) or
ovarian (n = 13) cancer. Screening for germline BRCAI (185delAG,
5382insC, 188del1 1), BRCA2 (6174delT) and APC (111307K) mutations has
been performed. Thirteen 185delAG, four 5382insC, and eleven 6174delT
mutations were detected (15.8% of breast and 7.7% ovarian cases). One
5382insC mutation was found in eleven ovarian cancer probands, and both
women with breast and ovarian cancer had mutations (185delAG and
6174delT). Mean diagnosis age in carriers (44.6y) was significantly lower
than in non- carriers (52y)(p < 0.001), but diagnosis age was not significant-
ly different for BRCA1 or BRCA2 mutation carriers (41.8 vs 48.5y respec-
tively). 12% of non-carriers (vs 19% carriers) had a first- and a second-
degree relative with breast or ovarian cancer (suggesting other susceptibility
genes may be present); 33% of carriers and 49% of non- carriers had no
family history of breast or ovarian cancer in first- or second-degree relatives.
Predictors of the presence of a mutation were: (1) cases diagnosed below
50y; (2) breast and ovarian cancer in the same individual; and (3) a family
history of breast cancer diagnosed below 60y. 13 of 184 had the 111307K
APC mutation (7.1%); there was no correlation between the presence of this
mutation and family history of colorectal or breast cancer.

02.28
A randomised controlled trial to evaluate the emotional
impact of genetic assessment for familial breast cancer
Brain, Kate(1);Gray, J(1);France, E(1);Anglim, C(1);Clarke, A(1);Parsons,
E(2);Rogers, C(3);Mansel, R(4);Harper, P(1);On behalf of the TRACE Project
(1)1nstitute of Medical Genetics, University of Wales College of Medicine, Cardiff,
(2)School of Nursing Studies, University of Wales College of Medicine, Cardiff,
(3)Breast Test Wales, Cathedral Road, Cardiff, (4)Department of Surgery, University of
Wales College of Medicine, Cardiff

Objective: The TRACE Project is a randomised controlled trial to evaluate
the psychosocial impact of a multidisciplinary genetic assessment service
compared with that of current surgical provision for women with a family his-
tory of breast cancer. We report preliminary results regarding the impact of
genetic risk assessment on self-reported anxiety in these women. Methods:
833 women with a family history of breast cancer were randomly allocated
to receive either routine surgical care involving non-genetic risk assessment
(Control group) or routine surgical care in addition to genetic risk assess-
ment and possible presymptomatic testing (Trial group). Participants com-
pleted questionnaires at baseline and after the risk assessment clinic. For
the purpose of analysis, risk information was categorised as low, moderate,
or high. Results: A 2 (Study group) by 3 (Risk) by 2 (Time) analysis of vari-
ance indicated that the effects of both study group and risk information on
anxiety were not significant. However, there was a significant reduction in
anxiety over time. Conclusion: Emotional well-being improved over time,
regardless of study group allocation or risk information. At-risk women may
therefore gain a degree of reassurance simply by consulting with a specialist
regarding their family history of breast cancer.

02.30
Preventative mastectomy in women with an increased life-
time risk of breast cancer
Lalloo, Fiona(1);Hopwood, P(2);Baildam, A(3);Brain, A(3);Howell,
A(4);Evans, DGR(1)
(1)University Department of Medical Genetics and Regional Genetics Service,
Manchester, (2)CRC Department of Psychological Medicine, Christie NHS Trust,
Manchester, (3)Department of Surgery, Christie NHS Trust, Manchester,
(4)Department of Oncology, Christie NHS Trust, Manchester

The management options available for women at high lifetime risk of breast
cancer due to their family history, or to those women known to be carrying a
mutation in BRCA1/2 are limited. Mammographic screening is one option,
as is preventative mastectomy. Although the efficacy of surgical procedures
to reduce the risk of breast cancer is as yet unproven, recent work suggests
that more women are considering preventative mastectomy and that proto-
cols should be in place to deal with these requests. The long term benefits
of preventative mastectomy need to be established over a number of years,
but it has been suggested that surgery will increase life expectancy in
BRCAI or BRCA2 mutation carriers. Predictive testing for mutations in
BRCAI and BRCA2 is now available for a number of families and to date 19
women have tested positive for the mutation in their families. Of these
women, 10 have proceeded with preventative mastectomy, 8 have decided
against surgery and one is delaying any decision until she is older. The
women delaying or declining surgery are continuing with regular mammog-
raphy.We report our experiences with these women and the protocol for
preventative mastectomy in Manchester.
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02.31
Accuracy of recording of family history of young breast
cancer patients
Lalloo, Fiona(1);Zeiton, A(2);O'Dair, L(1);Barr, L(2);Evans, DGR(1)
(1)University Department of Medical Genetics and Regional Genetics Senrice,
Manchester, (2)Department of Surgery, Wthington Hospital, Manchester

Family history is an important part of the assessment of women presenting
with breast cancer. Women diagnosed with breast cancer at a young age

are more likely to have a genetic predisposition to breast cancer and there-
fore a family history of breast or ovarian cancer than older women. We have
undertaken a population based study of all women diagnosed with breast
cancer aged 30 years or younger in the North West between 1980 and
1997. Sixty-three women have had a full pedigree taken and compared with
recording of the family history in the medical notes. Of these, only 9 accu-

rately reported the family history, whilst 21 had no reference to a significant
family history of breast and/or ovarian cancer. We present a further analysis
comparing cases pre and post 1990. The strength of the family history may
have some influence on the surgical treatment of the patient, especially
when considering the risk of a second primary associated with mutations in
BRCAI and BRCA2. It is therefore of importance that an accurate assess-
ment of the family history is made at the initial presentation of the patient.

02.32
A potential problem with detection of inv(16) by RT-PCR
Hackwell, Stuart M;Robinson, D O;Harvey, J F;Ross, F M
Wessex Regional Genetics Laboratory

It has recently been suggested that the good prognosis CBFb/MYH 1I fusion
gene underlying the inv(16) a bnormality normally associated with AML
M4Eo can be idenfified in the absence of either the cytogenetic anomaly or

the characteristic morphology. We therefore attempted to set up the RT-
PCR method for detection of the fusi on transcript as used by the MRC AML
trial.. The expected 209bp band representative of the CBFb/MYH11 mRNA
was detected in all cytogenetically positive samples tested, but a similar
weak band was seen in at least one assay for 10 of 12 control marrows

which were very unlikely to contain the fusion transcript. SSCP and
sequence anal ysis showed this to be a 207bp sequence consistent with part
of intron 30 and exon 31 of the MYH 1 gene. It wa s thought that this had
been amplified from low levels of contaminating DNA, despite the absence of
any evidenc e of DNA contamination by ABL PCR. A revised PCR protocol
has reduced the incidence of the 207bp band which ca n be distinguished
from the true 209bp band by a Nsil restriction digest. We conclude that all
positive result s obtained by RT-PCR should be confirmed by SSCP analy-
sis, restriction digestion or sequencing.

02.33
Cytogenetic assessment of bone marrow proliferation in
severe aplastic anaemia (SAA)
Walther, Joachim-UI;Fuehrer, M;Rampf, U;Bender-Goetze, Ch
Kinderpoliklinik der Universitdt Mnchen

Childhood SM is a rare disorder with a grave prognosis if untreated.
Therapy currently consists in HLA identical bone marrow transplantation or -

lacking a suitable donor - in immunosuppressive treatment (IST) following a

nationwide protocol. Cytogenetic studies in SM are performed to exclude
evidence of a haematologic malignancy and - more generally - of clonality.
Cytogenetic follow-up serves the same purpose as there is a risk of this
clonal complications both spontaneously and after IST. From the number of
metaphases prepared according to a standardised protocol we assessed
bone marrow proliferation in order to test the usefulness of this parameter
for prognosis and follow-up. The ratio poor:good mitotic activity was 69:31
among 39 cases at diagnosis and reversed to 29:71 after six months of IST.
The semiquantitative proliferation score (PS; 0-3) increased from a mean of
1.1 at diagnosis to 1.75 (d 112) to 2.0 (6 mo). PS at diagnosis (mean values)
is positively correlated with IST outcome: early response: 1.1 / late
response: 1.0 / no response: <1.0 at all times (d112: 0.75; 6 mo: 0.75; 12
mo: 0.5). Therefore it represents a prognostic parameter possibly indepen-
dent of the haematologic findings.

02.35
Comparative Genomic Hybridization (CGH) Analysis of
Neuroblastomas.
Breen, Claire J.(1);0'Meara, A.(3);Stallings, R.L.(2)
(1)National Centre for Medical Genetics and The Children s Medical & Research
Foundation,, (2)National Centre for Medical Genetics, OurLady s Hospital for Sick
Children, Crumlin, Dublin 12. , (3)Dept. Of Oncology, Our Lady s Hospital for Sick
Children, Crumlin, Dublin 12.

A number of chromosomal abnormalities, such as deletion 1 p, NMYC ampli-
fication and unbalanced gain of 17q, have been detected in neuroblastomas
that are associated with clinically aggressive behaviour (Stage Ill or IV
tumours). Other abnormalities, such as hyperdiploidy, are associated with
lower stage tumours that are clinically less aggressive. We have used CGH
analysis to study neuroblastomas from 21 patients ranging in age from 3
weeks to 10 years. There were 5 patients with stage 11 disease, 5 with stage
111, 10 with stage IV and one infant with IVs disease. The aim of this study
was to correlate the above abnormalities with clinical behaviour and assess

feasibility of incorporation of this technology into prospective studies. Of the
stage IV tumours, 89%, 56%, and 20% showed unbalanced gain of 17q,
NMYC amplification, and deletion lp, respectively. Stage 11 tumours showed
predominantly hyperdiploid changes, with preferential gains of chromo-
somes 1, 2, 6, 7, 12, 13 17, 18, 20 and 22. Two of the stage III/IV tumours
showed significant hyperdiploidy along with NMYC amplification, unbal-
anced gain of 17q, and deletion lp. Similarities in pattems of hyperdiploid
changes between these stage III/IV tumours, and lower stage tumours, sug-
gest the possibility that hyperdiploid tumours can evolve into stage IV
tumours if additional abnormalities take place.
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02.37
A review of 25 cytogenetically abnormal Ewing family
tumours comparing survival against cytogenetic findings
and RT-PCR evaluation of EWS/FLI-1 trancript type.
Morris, Stephen(1);Roberts, P(1);Wealdon, J(2);Anninga, J(3)
(1)Regional Cytogenetics Unit, St. James's Hospital, Leeds, (2)ICRF Unit, St. James's

Hospital, Leeds, (3)Paediatric Oncology Unit, St. James's Hospital, Leeds

Ewing family tumours are cytogenetically characterised by a

t(11;22)(q24;q12) translocation resulting in fusion of the FLI-1 gene (11q24)
to the EWS gene (22q12). Recent molecular studies of the t(11;22) have
show n several distinct breakpoints in both chromosomes creating upto 18
different fusion transcripts of which type 1 rearrangements have the best
prognosis though not exclusively so. Cytogenetic variants of the t(11;22)
includ e t(7;22), t(17;22) and t(21;22) translocations all of which involve the
EWS gene. Secondary changes include ex tra copies of chromosomes 8 and
12 and a t(1;16)(q12;q12.2). The latter rearrangement is thought to indicate a

poor prognosis. Given the difficulty in predicting prognosis, we have
reviewed 25 cytogenetically abnormal case s and evaluated survival against
cytogenetics and type of EWS/FLI-1 fusion transcript. Our results showed
18/2 5 cases to contain the cytogenetically detectable t(11;22), 3 of which
were cytogenetic variants. 6 of these 18 patients have died of which 5 had
the type 1 t(11;22) rearrangement ascertained via RT-PCR. The 3 patients
with a cytogenetic variant of the t(11;22) are all living. Of the remaining 7
patients with no cytogenetically detec table t(11;22), 3 have died, 3 have
relapsed since diagnosis and 1 is currently in remission. 2 of the 25 case s
had a t(1;16), one with the cytogenetically detectable t(l 1;22) and one with-
out. Both patients have died. The high proportion of Ewing family tumours
without the recognised t( 11;22) and with a high mortality/ relapse rate...
[Abstract truncated at 1500 characters]

02.38

Rapid mutation screening of the BRCAI gene in early
onset sporadic and familial breast cancer patients using
chemical cleavage of mismatch analysis
Ellis, David(1);Greenman, J(1);1zatt, L(1);MacDermot, K(2);Perrett,
C(2);Evans, G(3);Hodgson, S(1);Mathew, C(1)
(1)Division of Medical & Molecular Genetics UMDS, Guy's Hospital, London SEI 9RT,
UK, (2)Depts. Obstetrics & Gynaecology and Clinical Genetics, Royal Free Hospital,
London NW3, UK, (3)Dept. Medical Genetics, St. Mary's Hospital, Manchester M13
OJH, UK

The coding region of the breast/ovarian cancer predisposition gene BRCA1
spans nearly 6kb spread over 22 exons, with more than 200 different muta-
tions detected so far. We have designed a protocol to scan the complete
coding region of BRCA1 for mutations, based on solid-phase fluorescent
chemical cleavage of mismatch (FCCM) using the 64-well ABI 377 XL DNA
sequencer. Exon 11 is amplified in 3 overlapping fragments, exons 16-24
are analysed by RT-PCR from RNA, and the remaining twelve exons are

amplified in four multiplex reactions from genomic DNA. Incorporation of
three different fluorescent dyes into the PCR allows analysis of the complete
coding region of three patients on eight lanes of an ABI DNA sequencer.
Eighteen patients can therefore be screened on one gel run. Mismatch prod-
ucts are analysed by automated sequencing. We are using this approach to
screen 200 early onset breast/ovarian cancer patients with a moderate or no
family history. Thus far, germline mutations that would be predicted to be
pathogenic have been identified in 3/90 early onset sporadic patients (diag-
nosis <35y), and 20/160 patients with a positive family history. The BRCA1
FCCM assay has been incorporated into the molecular diagnostic service at

Guy's Hospital, and a similar protocol for BRCA2 is nearing completion.

02.39
Direct mutation screening in MEN2 and related syn-
dromes: a report of the first four years
McMahon, Robert;Littleboy, S.M.;Whittaker, J.L.
Molecular Genetics Laboratory, Box 158, Level 1, Addenbrooke's Hospital,
Cambridge.

Multiple Endocrine Neoplasia type 2 (MEN2) covers a group of dominantly
inherited cancer syndromes that share the common pathology of follicular C-
cell derived medullary thyroid carcinoma (MTC). Depending on the tissues
involved, MEN2 is further subdivided into Familial MTC (only MTC in at least
4 patients), MEN2A (MTC + phaeochromocytoma and/or hyperparathy-
roidism) or MEN2B (as 2A, but with other features including skeletal abnor-
malities, mucosal neuromata and intestinal ganglioneuromatosis). In addi-
tion, MTC is seen more commonly as a sporadically occuring, non-inherited
cancer. The three inherited syndromes result from missense mutations in
the RET proto-oncogene, a member of the receptor tyrosinine kinase gene
family. Since 1994 we have offered a mutation screening service, using
allele specific PCR (codon 918 and 768), restriction digest assays (codon
634) and single strand variant conformation analysis (exon 10) followed by
direct sequencing of any suspected mutations. We report our experience in
pre-symptomatic screening of first and second degree relatives of those
index cases found to be carriers of RET mutations. We have identified 62
families (38 with mutations in exon 11, 11 in exon 10 and 13 in codon 918).
In these families 217 at-risk individuals have requested pre-symptomatic
testing. Among first degree relatives we detected 3/21 gene carriers in the
2B families, as opposed to 50/156 in 2A families with exon 10 and 11 muta-
tions. ... [Abstract truncated at 1500 characters]

02.41

Investigation of candidate genes for low penetrance
breast cancer susceptibility.
Healey, Catherine;Dunning, AM;McBride, S;Pharoah, PDP;Gregory,
J;Foster, N;Teare, D;Easton, DF;Ponder, BAJ;
CRC Human Cancer Genetics and Genetic Epidemiology Groups, University of
Cambridge, UK

We hypothesize that there may be common, low penetrance alleles which
alter breast cancer predisposition in the general population. We are collect-
ing an East Anglian, British, population-based, case-control seri es aged
under 65 years (Aim: 2000 breast cancer cases and 2000 controls). We have
been comparing high throughpu t genotyping methods including Allele-spe-
cific-oligo-hybridisation, RFLP and ABI 7700 detection. These are be ing
used in association studies to look for common alleles of candidate genes
which might affect risk. To date we have examined several polymorphisms
at six loci. The genes studied are BRCA1, ER, CYP 17, CYP19, TGFB and
V DR. We find no genotypes that confer significantly increased risks of
breast cancer. One rare protective genotype has been observed:
BRCA1[ArgArg356] which confers a relative risk of breast cancer =

0.01(95%Cls 0.01,0.56). It is therefore unlikely that any of these genes has
a major role in common breast cancer predisposition.
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02.42
Identification of EXTI and EXT2 gene mutations in families
with Hereditary Multiple Exostoses
Richards, Frances M(1);Rajpar, MH(1);Gerrand, C(2);Famdon, PA(3);Cole,
TRP(3)
(1)University of Birmningham Division of Medical and Molecular Genetics, (2) YorkhilN
NHS Trust, Orthopaedic Dept., Glasgow, (3) West Midlands Regional Clinical Genetics
Service, Birmingham Women's Hospital

Hereditary Multiple Exostoses (HME) is a heterogeneous autosomal domi-
nant disorder characterised by multiple cartilage-capped exostoses arising
from the growth plates of the long bones, resulting in short stature and
deformities. These benign bony tumours can undergo malignant transforma-
tion to chondrosarcoma and the genes responsible for HME (EXT1 (8q24.1)
and EXT2 (11 p1 1-p13)) are thought to represent a new family of tumour
suppressor genes. We have screened a panel of 24 HME families for
germline mutations in EXT1 and EXT2 by PCR-SSCP analysis of all the
coding exons of each gene followed by DNA sequencing. We identified
seven germline EXT1 gene mutations (6 novel) in families with HME; six
frameshift mutations in exons 1, 4, 6, and 8 (of 11) and an Arg340Cys mis-
sense mutation. Eight germline EXT2 gene mutations (7 novel) were detect-
ed; nonsense and frameshift mutations in exons 2,5 and 7 (of 14); a mis-
sense mutation (Del Ala2l0, Leu2 1Gly); and a splice site mutation after
exon 3. No correlation was apparent between genotype and phenotype
(including incidence of chondrosarcoma). Mutations were not detected in 9
HME families; genetic linkage analysis is in progress to determine whether
HME may be linked to three EXT-like genes that have recently been identi-
fied. F.M.Richards@bham.ac.uk

02.44
Rearrangement of the MLL gene in AML patients without
11q23 abnormalities
Abdou, S(1);Jadayel, D(2);Min, T(1);Dainton, M(1);Swansbury, J(1);Powles,
R(1);Catovsky, D(1)
(1)Royal Marsden NHS TrustMLL gene rearran, (2)1nstitute of Cancer Research

MLL gene rearrangement was studied in 43 patients without cytogentic
abnormalities of 1q23 of which 2 had trisomy 11. 40 cases obtained at
diagnosis and 3 at relapse were analysed by FISH. The FAB types were Ml
(12 ), M2 (1), M4 (8), M5 (22). Three out of the 43 cases analysed (6.9%)
had MLL gene rearrangement. Review of the cytogenetic analysis identified
one of the cases as having t(9;1 1)(p21;q23). We also performed Southem
analysis using various probes for the MLL gene. Of the 22 cases available
for analysis, 3 cases were rearranged (13.6%), one case of trisomy 11 and 2
with apparently normal cytogenetics. Our results indicate the value of
Southern blotting as a complementary technique in the identification of a

subset of AML patients which do not appear to have cytogenetic abnormali-
ties of 1q23 but do have intemal MLL gene rearrangents.

02.45
A novel 10;11 translocation involving the MLL gene in
AML M2.
Emmerson, Julie(1);Davies, C.J(1);Nokes, T.J.C(2);Patterson, K(2);Davies,
H(3)
(1)Kennedy Galton Centre,Northwick Park Hospital,/Harrow, (2)University College
Hospital,London, (3)Queen Elizabeth II Hospital,Welwyn Garden City

The MLL gene located at 1q23 is involved in a variety of chromosomal
rearrangements in acute leukaemia. More than 25 different chromosome
bands have been implicated as partner sites. We present the first case

where the involvement of an unknown gene at 10q22 has been identified
and in which disruption of the MLL gene has been confirmed using molecu-
lar cytogenetic (FISH) studies. A 28 year old male presented with symp-

toms of tiredness and dizziness in February 1998. Haematological investi-
gations showed that he was pancytopenic. Cytogenetic analysis of a bone
marrow aspirate revealed the following karyotype: 46,XY,t(10;11)
(q22;q23)[8]/ 47,XY,idem,+21[4]/46,XY[4J. FISH studies using the Oncor
MLL gene probe showed signal to be present on both derivative chromo-
somes therefore demonstrating involvement of this gene in the rearrange-

ment. A diagnosis of AML M2 was made based on immunophenotyping and
morphology studies. The majority of AML cases involving I 1q23 are classed
as M5a subtype and only a small proportion are classed as M2.
Chemotherapy (Cytarabine,Daunorubicin and Etoposide) was commenced
and following the first course of treatment remission was achieved and the
patient remains well.

02.46
Is the NFI gene involved in genetic predisposition to neu-

roblastoma?
McConville, Carmel(1);Mann, J R(2);Stiller, C A(3)
(1)Div. of Medical & Molecular Genetics, University of Birrningham, (2)Dept of
Oncology, Birmingham Children's Hospital, (3)Dept of Paediatrics, University of
Oxford.

Neuroblastoma is the most frequent extracranial solid tumour in children.
Little is known however, about its molecular etiology,and the complex pat-
tem of chromosomal abnormalities, characteristic of this neural crest derived
tumour, is also mirrored by a heterogeneous pattem of clinical behaviour. A
possible explanation for these observations is that neuroblastoma may
encompass a number of distinct, but developmentally related tumours. The
purpose of this study is to explore the possibility that genes associated with
other forms of neurocristopathy, e.g. neurofibromatosis, may also play a role
in the development of neuroblastoma. Initially we have carried out a retro-
spective search of the UK National Registry of Childhood Tumours during
the period 1973-1997 to look for association between neuroblastoma and
neurofibromatosis. A total of 9 instances of neuroblastoma/neurofibromato-
sis association was observed. In 8 cases both disorders were observed in
the same individual (4 of whom also had a family history of neurofibromato-
sis). In one family, one child had neuroblastoma and a sibling had neurofi-
bromatosis. Although neurofibromatosis is more common than neuroblas-
toma we would have expected both conditions to have occurred together by
chance, only once during the period covered by the study. Familial neuro-

cristopathy was also seen in a further 3 families, in 2 cases involving
Hirschsprung's Disease in association with neuroblastoma, and in the...
[Abstract truncated at 1500 characters]
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02.48
Incidence of the 11307K APC gene mutation in UK
Ashkenazi Jewish patients with a family history of breast
cancer
Rajpar, Helen(1);McKay, S(1);Evans, DGR(2);Burk, R(3);Macdonald,
F(1);Maher, ER(4)
(1)DNA lab, Regional Genetics Service, Birmingham, (2)Dept of Medical Genetics,
Manchester, (3)Albert Einstein College of Medicine, New York, (4)Division of Medical
and Molecular Genetics, University of Birmingham

Recently a sequence variant in the APC gene has been identified which cre-
ates a hypermutable tract in the gene and hence indirectly causes predispo-
sition to colorectal cancer. This mutation has particularly been associated
with the Ashkenazi Jewish population and was found in 6% of all US
Ashkenazis and in 28% with a family history of colorectal cancer. To deter-
mine the genetic epidemiology of 11307K (and similar variants) in the UK we
initially investigated 58 UK Ashkenazi Jews (ascertained because of a family
history of breast cancer) by DGGE analysis. Aberrant DGGE bands were
detected in 3.4% (2/58) UK Ashkenazis and 2.7% (2/75) New York
Ashkenazi control samples. In each case direct sequencing demonstrated
the 11307K variant. Both UK 11307K carriers were asymptomatic. DGGE
analysis of the APC gene in non-Jewish UK patients with familial polyposis
coli and non-FAP colorectal cancer carriers is in progress. To date no
11307K variants have been identified (n=223). 11307K is present in both UK
and US Ashkenazis but is rare in the non-Jewish population. 11307K muta-
tion ananlysis is indicated in UK Ashkenazis with familial or early onset col-
orectal cancer and Ashkenazis undergoing BRCA1/2 mutation analysis.
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