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12.01
Molecular delineation of the 3p- syndrome
Green, Elaine K(1);Maliszewska, C(2);Waters, J(2);Latif, F(1);Maher, ER(1)
(1)Division of Medical Genetics, Dept of Paediatrics and Child Health, Universfty of
Birmingham, Birmingham, (2)Cytogenetics Dept, Birrningham Women's Hospital,
Edgbaston, Birmingham B15 2TG

The 3p- syndrome is a contiguous gene deletion syndrome caused by a dis-
tal deletion (3p25-26) of the short arm of human chromosome 3.
Characteristic clinical features include mental retardation, ptosis and microg-
nathia. Congenital heart defects, typically atrioventricular septal defects
occur in up to a third of cases. Approximately 24 cases of 3p- syndrome
have been reported world-wide. Previously we demonstrated that the 3p25
breakpoints in 3p- syndrome are variable and mapped a gene for normal car-

diac development to the centromeric end of the critical region between
D3S1250 and D3S18 (approx. 2.5cM). We have now analysed 10 patients,
using a combination of FISH analysis and polymrophic markers, for up to 32
loci from 3p25-26. We have further refined the critical region for the congeni-
tal heart defect gene to an interval of <0.5 Mbase. We are now isolating a

cosmid and P1 clone contig, and characterising candidate genes from the
region of interest. Further clinical and molecular genetic studies will delineate
the critical regions for the components of the 3p- contiguous gene syndrome.

12.12
Identification of the Origin of Marker Chromosomes by
CGH and In Situ Hybridisation in Patients with AML and
MDS
Kim, Mee Hye;Stewart, J;Devlin, C;Boyd, E;Connor, JM
Institute of Medical Genetics, Yorkhill Hospitals Campus, Yorkhill, Glasgow G3 8SJ

In AML and MDS, there are frequently karyotypes with multiple structurally
altered chromosomes, many of which are marker chromosomes of unknown
origin. Although micro- FISH has proved a useful technique for the identifica-
tion of chromosomal material of unknown origin, it can be laborious and is
technically difficult.The aim of this study was to assess if CGH could be
used as a tool to identify the origin of marker chromosomes.We analysed 14
cases with AML, MDS or MDS in transformation. In 10 cases DNA was pre-
pared from fresh bone marrow samples and in 4 cases from fixed
metaphase preparations.CGH revealed 5 cases of unbalanced abnormali-
ties which were not always apparent with cytogenetic analysis when multi-
ple markers were present. FISH using specific libraries for the chromo-
somes, which showed discordance between CGH and conventional cytoge-
netics, was applied to identify the location of these chromosomes within the
karyotype.In this group of patients, 4 cases of an unbalanced translocation
involving chromosome 5 and 17 were identified, other additional abnormali-
ties were invariably present.This study demonstrates that CGH can be a

useful technique to identify the origin of marker chromosomes, as well as

offer valuable information in choice of probes for confirmatory FISH.

12.16
Translocation breakpoints mapped approximately 70-250
Kb from the TWIST gene in three patients with Saethre-
Chotzen Syndrome
Patel, Poorvi;Reardon, W;Malcolm, S;Winter, R.M.
Instiute of Child Health

Saethre-Chotzen syndrome (acrocephalosyndactyly type 111) is a relatively
common autosomal dominant form of craniosynostosis. The classic pheno-
type includes premature cranial suture closure, facial anomalies and limb
deformity. Saethre-Chotzen locus had been mapped to chromosome 7p21.
Recently mutations in the TWIST gene also mapped to 7p21 have been
reported to cause Saethre-Chotzen in both sporadic and familial patients.
However, we find that the TWIST gene is not disrupted in Saethre-Chotzen
patients with translocations involving 7p21.2. We have constructed a

genomic contig of the area and physically mapped BACs and PACs using
fluorescence in situ hybridisation technique. The FISH analysis on

metaphase chromosome spreads of three Saethre-Chotzen patients with
translocations involving 7p21.2 revealed all three breakpoints to map distal
to the gene. Furthermore two of the breakpoints are estimated to be around
70-100 Kb from 3 end of TWIST, the third mapping the furthest- around
250 Kb from 3 end of the TWIST gene.

12.17
Identification and recovery of assailant DNA in sexual
assaults
Bayoumy, Nagy(1);Pounder, D(1);Sales, M(2);Pratt, NR(2)
(1)Forensic Medicine, University of Dundee, Dundee Royal Infirnary, Dundee, DDI
9ND, (2)Cytogenetics, Pathology Department, Ninewells Hospital, Dundee, DD1 9SY

In the investigation of sexual assaults, proof of identity of the assailant is now
commonly made by D NA profiling of recovered semen. Inevitably, the sam-

ple obtained contains a mix of cellular material from both victim and
assailant. Cells from the victim may be female buccal or vaginal; those from
the assailant may be sp erm or penile epithelial cells. Currently available
techniques provide only a poor separation between these cel I types. A tech-
nique that allowed recovery of assailant penile epithelial cells, as well as

sperm cells, would offer a significant advantage. In this study FISH, using a

Y-specific probe (DYZ3) and an X-specific probe (DXZ 1), has been used to
identify male epithelial cells and sperm as well as female epithelial cells, that
have bee n smeared on slides. Our protocol has been refined so as to not
remove all the cytoplasm from the cells. This a Ilows the potential for
microdissection of individual cells or groups of cells, attributable to the
assailant o nly, suitable for DNA amplification and analysis. The technique
offers the possibility of DNA profiling of spec imens with minimum assailant
content within a large background of material from the victim.
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12.20
Detection of Chromosome 16 Aberrations in AML Using a
Micro-FISH Probe
Stefanou, Eunice-Geo;Boyd, E.;Stewart, J.;Connor, J. M.
Institute of Medical Genetics, Yorkhill Hospitals Campus, Glasgow G3 8SJ

The analysis of chromosome aberrations in neoplastic cells has been greatly
facilitated using molecular cytogenetic approaches We describe here the
analysis of chromosome 16 aberrations in three AML (Acute Myeloid
Leukaemia) cases using microdissected material as the probe for micro-
FISH. Less than 10 copies of the chromosomal region 16cen-16q22 were
microdissected from normal lymphocytes. Combining this technique with
PCR technology and FISH led to the use of the microdissected material as a
probe on metaphase cells from the three AML patients. The aim was to
identify any structural and numerical aberrations of chromosome 16 in poor
quality cells. The presence of monosomy 16 in the cells of one patient, the
identification of an inverted homologue 16 in the cells of a second patient
and the presence of chromosome 16 material on a marker in the cell popu-
lation of a third patient indicated the reliability of chromosome microdissec-
tion as a technique to study aberrations in poor quality leukaemic cells often
encountered in the diagnostic load of our department.
922074st@udcf.gla.ac.uk

12.21
Identification of the Origin of Double Minutes present in
the Cells of an MDS Patient using Micro-FISH
Stefanou, Eunice-Geo;Boyd, E.;Connor, J. M.
Institute of Medical Genetics, YorkhiN Hospitals, Glasgow G3 8SJ

Regions of amplification such as Double Minutes (dms) and Homogeneously
stained regions (HSRs) have been shown to contribute to the multiple
process of carcinogenesis. It is therefore important to be able to identify the
origin of such cytological structures in order to identify oncogenic enhance-
ment in specific neoplasias. In this study we report the use of chromosome
microdissection as the technique for physically isolating and further identify-
ing the dms present in the cell population of a patient with Myelodysplastic
syndrome (MDS). Conventional cytogenetics revealed a karyotype with
numerical and structural aberrations including the presence of 8-13 dms in
each of the cells analysed. Combining chromosome microdissection, DOP-
PCR and FISH technology (an approach termed micro-FISH) led to the iden-
tification of the chromosomal origin of the amplicon. A bright signal was
observed on the chromosome region 8q24 of normal lymphocytes where the
c-myc oncogene lies, thus proving the oncogenic activity of the amplicon.
The result demonstrates that micro-FISH can make a valuable contribution
to diagnostic cytogenetics within this department. It also shows the impor-
tance of micro-FISH in identifying previously unrecognised chromosome
structures that may harbour genes important in neoplastic development and
progression.

12.22
Identification of PLP gene duplications using Interphase
Fluorescence In-Situ Hybridisation as an aid to diagnosis
in patients with Pelizaeus-Merzbacher Disease.
Palmer, Rodger(1);Woodward, K(2);Malcolm, S(2);Rao, K(3)
(1)North Thames (East) Regional Cytogenetics Unit, London, UK, (2)lnstitute of Child
Health, London, UK, (3)University of North Carolina, Chapel Hill, USA

A significant number of male patients with Pelizaeus-Merzbacher disease
have been shown to carry a duplication of the PLP gene on their X chromo-
somes. Most of these individuals have inherited the duplication from an
unaffected carrier mother. Interphase FISH can be used to confirm the diag-
nosis in affected males, determine the carrier status in female relatives and
be used for prenatal screening of male fetuses at risk of carrying the PLP
gene duplication. The matemal aunt of a boy who was diagnosed as suffer-
ing from Pelizaeus-Merzbacher disease presented at 16 weeks for prenatal
diagnosis. A male fetus was identified by conventional cytogenetics and the
patient was counselled with respect to the risk of her child being affected
with Pelizaeus-Merzbacher disease. Fixed cell suspension from the amniot-
ic fluid culture, and lymphocyte cultures from the patient and her affected
nephew were sent transatlantically for PLP gene duplication analysis.
Interphase FISH analysis demonstrated that the affected boy carried a dupli-
cation for the PLP gene on his X chromosomes but that his aunt and her
male fetus did not.
Rodger.Palmer@gosh-tr.nthames.nhs.uk

12.23
1p deletion syndrome - report of a case and review
Slavotinek, Anne;Gaunt, L;Donnai, D;Clayton-Smith, J
University Dept. of Medical Genetics, St Mary's Hospital, Manchester M13 OJH

We report a 6 year old girl who has been found to have a 'de novo' cryptic
chromosome deletion of lp with microsatellite marker analysis and FISH.
The deletion was not able to be detected with G-banding at a 500 band
level. Her clinical features include severe developmental delay, marked
growth retardation, seizures, congenital heart disease and visual impair-
ment. Her examination showed facial asymmetry, a high forehead, down-
slanting palpebral fissures, a broad nasal bridge, long philtrum, thin lips and
a pointed chin. 'Pure' lp deletions have previously been thought to be rare
as this pale staining chromosome band is difficult to study with standard
cytogenetic analysis. However, the detection of cryptic lp deletions with
molecular cytogenetic techniques has enabled a specific phenotype to be
delineated comprising moderate to severe mental retardation, growth delay
with microcephaly, seizures and dysmorphic features including a prominent
forehead, deep-set eyes, depressed nasal bridge, low-set ears and fifth fin-
ger clinodactyly. We pesent a review of reported cases with 1p deletions in
order to aid recognition of this phenotype by the clinician.
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12.24
Marker Chromosome 8 identified by FISH
Bhagwagar, Anju;Cockett, W
Oxford Medical Genetics Laboratories, Churchil Hospital

Identification of a marker chromosome by fluorescence in- situ hybridisation
(FISH) was performed in a baby girl referred for Beckwith-Wiedemann syn-

drome. The baby had been conceived subsequent to Intracytoplasmic
Sperm Injection (ICSI). G-banded chromosome analysis revealed an addi-
tional marker in 17/30 cells examined. Cytogenetic analysis showed a

mosaic 47,XX,+del(8)/46,XX[13] karyotype. Banding studies indicated the
presence of both centromenc and euchromatic material in the marker but
could not determine its origin. Parental blood samples showed normal kary-
otypes. This implied that the mosaic had either arisen de novo in the patient
or as a result of cryptic parental mosaicism. FISH studies with chromosome
11 paint, chromosome 11 centromere probes and a telomere multiprobe
showed no evidence of chromosome 11 material on the mosaic.
Subsequent FISH with a paint multiprobe showed that the supemumerary
marker originated from chromosome 8. Due to parental concem, FISH was

performed on a sperm sample of the father to rule out gonadal mosaicism.

12.25
Chromosome imbalances are associated with poor prog-
nosis in Chronic Lymphocytic Leukaemia
Hioms, Lynne
Academic Department of Haematology, Institute of Cancer Research, Sutton, Surrey
SM2 5NG

A series of patients (n=83) with Chronic Lymphocytic Leukaemia (CLL) have
been examined for regions of recurrent deletion or amplification using CGH
to screen the entire genome for imbalances and indicate their chromosomal
location. Since CGH does not require the critical cell population to be
undergoing division, it should accurately reflect the karyotype of the predom-
inant malignant clone. Genomic imbalances were detected in 75% of sam-
ples; considerably higher than the 50% clonal abnormalities reported by
conventional cytogenetics. These were all deletions or low level amplifica-
tions, equivalent to loss or gain of one or two copies of a region. A wide
spectrum of different abnormalities and combinations was observed. All
chromosomes demonstrated at least one genomic imbalance, with some

being frequently aberrant. The most common abnormalities detected by
CGH were: -13 (28%) (demonstrated by FISH in 40% of these patients); +12
(27%); -17p (18%); - llq (18%); +4q (13%); -6q (11%); +8q (6%) and +2p
(6%). These results compare favourably with previous FISH and cytoge-
netic reports of the incidences of known CLL chromosomal abnormalities.
There is however significant overlap between these groups of abnormalities.
Our results show that a worse prognosis is associated with increasing num-

bers of imbalances in general, and with certain specific aberrations.
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