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Rapid differential diagnosis of myxoid
liposarcoma by fluorescence in situ hybridisation
on cytological preparations
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Abstract

In two cases of suspected myxoid liposar-
coma, where chromosomal metaphase
preparations were not available, fluores-
cence in situ hybridisation was performed
on interphase nuclei of cytological prepa-
rations for the detection of the specific
translocation, t(12;16), characteristic of
this tumour and of trisomy 8, which is the
most frequent secondary chromosome
aberration. Probes directed against chro-
mosomes 12 and 16 and against the
centromeres of chromosomes 12 and 8
were hybridised on cell brushings and
cytocentrifuge preparations. The finding
of three painting domains of both chro-
mosomes 12 and 16 and of only two signals
with the centromeric probe directed
against chromosome 12, suggested the
presence of t(12;16) in both cases. In one
case trisomy 8 was inferred from the
occurrence of three centromere 8 signals.
This approach can be used to detect
specific chromosomal abnormalities when
an urgent differential diagnosis is re-
quested or when chromosome prepara-
tions are not available, or both.
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Most sarcomas are characterised by recurrent
chromosomal abnormalities detectable by cy-
togenetics or fluorescence in situ hybridisation
(FISH). Many of these chromosome aberra-
tions are of diagnostic or prognostic, or both,
importance.' Cytogenetic analyses give a com-
plete morphological assessment of the total
chromosomal complement but require living
tumour cells and good quality metaphases and
banding preparations.

Here, we describe the application of FISH to
cytological preparations for rapid, differential

diagnosis in uncertain cases or for use in retro-
spective studies.’

Methods

Cytological preparations from two sarcoma
recurrences were studied. Histologically, the
first recurrence was suggestive of typical
myxoid liposarcoma, although the primary
tumour had been categorised elsewhere as well
differentiated. The second recurrence, the pri-
mary diagnosis of which was unknown, was
suggestive of the cellular variant of myxoid
liposarcoma.

The cytological preparations obtained from
the tumour specimens were hybridised with
painting and centromeric probes directed
against chromosomes 12 and 16 in order to
detect t(12;16)(ql3;p11), which is characteris-
tic of this tumour.” As a positive control, the
same probes were used on cytological prepara-
tions from a myxoid liposarcoma with a
t(12;16)(ql3;pl1), as assessed by conventional
cytogenetic and FISH analyses.

As trisomy 8 has been reported in about
18% of myxoid liposarcomas as an additional,
non-random abnormality,* the o satellite probe
directed against chromosome 8 was also
hybridised on the cytological preparations of
these patients.

Cytological preparations were harvested
using standard methods. Briefly, tumour cells
were mounted on poly-L-lysine coated slides,’
either by brushing or by cytocentrifuging
tumour cell suspensions in phosphate buffered
saline (PBS) and PreservCyt at 400 rpm.
Biotinylated whole chromosome painting
DNA probes directed against chromosomes 12
and 16 (Cambio Probes (Cambridge, UK),
distributed by Technogenetics) and o satellite
probes directed against chromosomes 12 and 8
(Oncor, Gaithersburg, Maryland, USA) were
denatured and hybridised on denatured slides
as described by Lichter® and according to the
manufacturer’s instructions.

The hybridisation signal was detected with
two layers of avidin conjugated fluorescein iso-
thiocyanate. The nuclei were counterstained
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Figure 1  (A) Nuclei from cytological preparations hybridised with a painting probe
directed against chromosome 12 showing three unequally sized signals. The smallest signal
corresponds to the size of the segment translocated to chromosome 16. The differences in size
among the four nuclei is related to the difficulty in finding three painting signals in the same
plane of focus. (B) Nuclei showing rwo centromeres of chromosome 12.

with 4',6-diamidino-2-phenylindole dihydro-
chloride hydrate (DAPI) and viewed through a
Zeiss Axioscop fluorescence microscope. Image
detection was performed with a cooled CCD
camera (Photometrics, Tucson, Arizona, USA),
coupled to the microscope and controlled by a
Power Macintosh 7100/80 PC. The IPLAB
Spectrum software (Signal Analytics, Vienna,
Virginia, USA) was used to acquire images that
were then pseudocoloured and merged using
Gene Join software (Yale University).

Results

Hybridisation of the painting probes directed
against chromosomes 12 and 16 showed, both
in the patients and positive control, three
signals of differing sizes: the largest domain
corresponded to the normal chromosome and
the other two to its derivatives (fig 1A).” Inter-
estingly, in some of the whole chromosome
painting signals the centromere was appreci-
able as a little nick. This is because painting
probes do not contain the o satellite sequence
corresponding to the centromeric region. As
the detection of two centromeric signals for
chromosome 12 excluded trisomy, t(12;16)
was the most probable occurrence. In one case
trisomy 8 was inferred from the occurrence of
three centromere 8 signals.

Discussion
As expected, an average of 40% of whole nuclei
carried two normal painting domains for chro-
mosomes 12 and 16. Two chromosome 8 and
12 centromere signals related to the presence
of non-tumour cells infiltrating the specimen.
As probes to very large targets, such as
painting probes, produce large hybridisation
domains and increase the chance for domain
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overlap, this approach can be useful in detect-
ing major translocations in near-diploid cells.
For this reason, painting probes cannot be used
successfully in the analysis of solid tumours
with a karyotypically heterogeneous popula-
tion or with a high DNA index. Indeed, the
presence of many additional chromosomes of
one type produces domains with considerable
overlap.®

Compared with complexity and labour
intensiveness of and length of time required for
conventional cytogenetic procedures, this
method is particularly useful for the detection
of specific chromosomal aberrations associated
with cancer.

This method could also be useful for those
institutions lacking a conventional cytogenetic
laboratory. It also avoids the need for living
tumour cells, overcomes the problem that
metaphases may not be representative of the
cancer cell population as a whole and is quick
and easy to use.

With regard to retrospective analyses, FISH
carried out on paraffin wax embedded tissue is
difficult to interpret. Thin (4-6 um) sections
do not provide complete nuclei, whereas FISH
on intact nuclei obtained through disaggrega-
tion of 40-60 pm sections is not always repro-
ducible. The latter depends on how the tissue
responds to digestion and denaturation. The
ability to store smears or to use fresh cytologi-
cal samples suspended in PBS/PreservCyt will
facilitate cytogenetic analysis by FISH.’

In conclusion, the use of painting probes,
along with study of their respective centro-
meres, is an additional method for the
detection of translocations in those cases lack-
ing specific probes adjacent to or spanning the
relevant breakpoints or when probes are not
available.
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