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SECTION 12
Molecular cytogenetics

unusually the interchange involves the long arm of the X chromosome
rather than the shQrt arm.

12.001
Analysis of Meiotic Segregation in Human
Nondecondensed Interphase Spermatozoa by Multicolor
rapid Direct FISH
Halder Ashutush 1; Tutschek Boris (1,2);
Ga/ton Laboratory Human Genetics Group, UCL Wolfson House 4
Stephenson Way, London NW1 2HE UK; 2 University Clinics Dept. of
Gynaecology and Obstetrics, Moorenstr. 5, D-40225 Duesseldorf, Germany.

Aneuploidy in mature human spermatozoa has been investigated by
fluorescent in situ hybridization (FISH) in interphase nuclei. Most of the
methods described in the literature were performed on decondensed and
swollen spermatozoa which is time consuming and also affects sperm

morphology. In the present study, we standardized a rapid 3 hour
technique of multicolor FISH on nondecondensed and non swollen
spermatozoa using directly labelled probes to asses hybridization
efficiency, signal quality and aneuploidy rate. Meiotic segregation of
chromosomes X, Y & 1 was analyzed by triple colour FISH with directly
labelled probes on 4506 nondecondensed interphase spermatozoa from 4
healthy male donors aged between 26-33 years. Only 0.15% of sperms
were without any signals an abnormal number of signals was seen in
1.6%.The frequency of disomic sperms was 0.02% for chromosome X,
0.4% for chromosome Y and 0.51% for chromosome 1 whereas the
diploidy rate was 0.18%. There was a wide variation in the ratio of X and
Y bearing sperm from donor to donor. Control studies on normal male
leucocytes and first trimester fetal tissue using chromosome X & Y dual
and chromosome 1 monocolour FISH showed that the apparent
segregation error rate in leucocytes was higher than fetal tissue and
sperm. This study indicates that sperm FISH for segregation studies can

be carried out reliably in 3 hours with directly labelled probes without
previous swelling and DNA decondensation steps.

12.002
Cytogenetic and FISH analysis of two Y-positive XX
males: one involving a rare XqNYp interchange
Waters, Jonathan; Gould, C; Mercer, A; Hulten M
West Midlands Regional Genetics Services, Heartlands Hospital, Birmingham, B9
5SS

Case 1 was karyotyped at 20 weeks gestation following amniocentesis at
18 weeks of pregnancy for a Down syndrome serum-screen risk of 1:259.
A 46,XX karyotype was obtained (UKNEQAS score 4+1). Thus a

phenotypic female infant was predicted but an apparently normal, healthy
male infant was delivered at term. Subsequent postnatal cytogenetic and
FISH investigation at 11 days revealed the following karyotype:
46,X,der(X)t(X;Y) (p22.3;pl 1.2).ish der(X) (wcpYenh,GMGY1O+) (ISCN
1995). This karyotype is consistent with the majority of the so-called Y+ve
XX rnales described by Ferguson-Smith et al, Hum. Genet (1990) 84: 198-
202. Case 2 was karyotyped at the age of 29. He was described as

azoospermic and had a provisional diagnosis of Klinefelter syndrome.
Cytogenetc and FISH analysis revealed the following karyotype:
46,X,der(X)t(X;Y) (q28;pl 1.2).ish der(X) (wcpY+, GMGY10-). This patient
differs from most'typical' Y+ve XX males in two respects: 1) the relatively
proximal, Y short arm marker, GMGY10, is not interchanged and most

12.003
A study of the confirmation of prenatally diagnosed
autosomal trisomies by interphase FISH.
Young, Jillian; Morris, A; Imrie, S; Lowther, G
Duncan Guthrie Institute of Medical Genetics; Yorkhill NHS Trust; Yorkhill;
Glasgow; G3 8SJ

Fluorescence in situ hybridisation (FISH) analysis of uncultured
fibroblasts provides an alternative rapid means to confirm prenatally
diagnosed (PND) autosomal trisomies. Confirmation of Down and
Edward syndrome by interphase FISH was compared to cytogenetic
methods in 33 cases. Post mortem tissue was dissociated in
collagenase, washed in PBS, then hypotonically treated and fixed. FISH
was performed using an indirect detection method. When 15 Down
syndrome cases were hybridised with a chromosome 21 cosmid contig

(cCMP21.a), on average 55% of nuclei displayed 3 signals. On average
78% of nuclei from 10 Down syndrome cases, hybridised with Alu-PCR
products from chromosome 21 specific YAC clones (831 B9), displayed 3
signals. An 18 centromeric probe (L1i.84), hybridised to 7 Edward
syndrome cases showed, on average, 70% of nuclei with 3 signals. In
Glasgow cytogenetic confirmation averages 10.6 days reporting time with
25.6% failing. FISH confirmation was obtainable within 48 hours with
97% success. Four cases failed cytogenetically, being confirmed by
interphase FISH alone. FISH confirmation was also possible on a
Hepatitis B+ve patient where cytogenetics could not be offered.
Interphase FISH confirmation of PND autosomal trisomies is a reliable
alternative to classic cytogenetics, producing rapid results extending to
poor quality and high risk samples.

12.005
Duplication of the 1 5ql 1.2 region in a patient with a

t(5;15)(q13;q11.2) with no apparent phenotypic effect
McMullan, Dominic'; Larkins, S5; Davis, GI; Farndon, P2; Davison, E.V1
I Regional Cytogenetics Unit, Birmingham Women's Hospital, Birmingham; B15
2TG; 2 Clinical Genetics Unit, Birmingham Women's Hospital, Birmingham; B15
2TG

A phenotypically normal 36 year old woman was referred for cytogenetic
analysis with a history of recurrent miscarriages. A karyotype of
46,XX,t(5;15)(q13;ql 1.2) was revealed. Further delineation of the
breakpoints using FISH probes D15S11, SNRPN, D15SIO and GABRB3
(Oncor) showed a duplication within the PWS/AS region of chromosome
15 at q11.2. All four regions specified by the probes (and therefore the
critical regions for PWS and AS) were duplicated. D15SSI signal was

duplicated on the der(15) chromosome. SNRPN, D15S10 and GABRB3
signals were observed on both the der(15) and der(5) chromosomes.
Independent of whether the duplication was inverted or direct, these
results indicate a translocation breakpoint between the regions defined by
D15S11 and SNRPN. Parental karyotyping revealed that this
translocation was paternally inherited. Duplications including the region
15q11.2 have been reported previously and show a range of phenotypes
from normal through to Prader-Willi and Angelman's syndromes, but until
recently have rarely been defined at the molecular level.
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12.008
Identification of three different small supernumerary
chromosomes by molecular cytogenetics in a child with
developmental delay and mild dysmorphism
Jackson, Ann 1; McArdle, A 2
' North West Regional Cytogenetics Service, St Mary's Hospital, Manchester, M13
OJH; 2 Wythenshawe Hospital, Manchester M23 9LT

We report the detection of three different supernumerary chromosomes in
a three and a half year old boy with developmental delay and mild
dysmorphic features. These were identified by a combination of
conventional and molecular cytogenetic approaches. The supernumerary
chromosomes were derived from chromosomes 9, 18 and either 13 or 21.
Two of the markers apparently did not contain euchromatic material but
the marker derived from chromosome 9 included the centromere and
adjacent proximal region of the short arm. This marker is likely to be
responsible for the clinical features shown. A similar though slightly larger
supernumerary chromosome has previously been described (Raimondi et
al., (1991) J.Med.Genet.; 28: 92 - 96). We compare the clinical features of
these two cases and discuss the very few previous reports of the
detection of multiple different supernumerary marker chromosomes.

12.009
A complex rearrangement involving a chromosome 7
and a chromosome 18 characterised by fluorescence in
situ hybridisation studies(FISH)
Campbell, Carolyn; Rodgers, C; Ellis, R; Holder, S
Kennedy Galton Centre, Northwick Park Hospital, Harrow, HA1 3UJ

A family in which a complex four break rearrangement is segregating is
reported. The proband (GW), initially karyotyped in 1982, was then a 22
year old man who presented with mental retardation, hydrocephaly and
speech difficulties. He was reported to have a recombinant chromosome
7 derived from a paternal (PW) pericentric inversion. A phenotypically
and mentally normal brother (NW) was reported as carrying the same
paternal inversion. Reinvestigation of the karyotypes in 1995, together
with FISH studies, was undertaken when NW sought preconceptional
genetic counselling. These studies showed the rearrangement to be more
cornplex. The balanced rearrangement carried by PW involves insertion
of a segment of chromosome 18 long arm into the inverted chromosome 7
at one of the inversion breakpoints. His karyotype is
46,XY,ins(inv(7);18)(7pter-7p21.2::18q22.2-18q23::7q36-7p21 .2::7q36-
7qter;18pter-18q22.2::18q23-18qter). GW carries a recombinant
chromosome 7 as previously determined. However, NW carries the
derived chromosome 7 together with two normal 18s and is therefore
unbalanced with trisomy 18q22.2-18q23. This family illustrates the
usefulness of FISH in accurately describing complex rearrangements and
reinforces that not all euchromatin imbalances are associated with an

abnormal phenotype.
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