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Figure 1 Analysis of chromosome 9 centromere in 5 um sections of a formalin fixed
paraffin wax embedded colorectal tumour by FISH. (a) Bright hybridisation spots are
clearly evident in the nuclei of tumour cells developed using biotinylated tyramide
amplification. (b) Non-amplified signal detection (sheep antidigoxigenin, FITC conjugated
donkey antisheep) results in no visible hybridisation signals. Sections were counterstained
with DAPI and pseudocoloured red using Quips SmartCapture FISH software to enhance
visualisation.

MICROSCOPY

Sections were visualised using a Zeiss Axioplan
IT fluorescent microscope (Carl Zeiss, Welwyn
Garden City, Herts, UK), and images were
processed using QUIPS SmartCapture FISH
software (Vysis UK, Richmond, Surrey, UK).

Results and discussion

While the use of FISH in cytogenetic studies
has greatly improved our knowledge of chro-
mosomal abnormalities arising in various
pathological conditions, it is not without its
limitations. One such limitation is the masking
of relatively weak hybridisation signals by high
levels of background autofluorescence. This
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problem was encountered while carrying out
FISH experiments on paraffin wax embedded
colorectal tumour samples using a two-step
detection protocol, which had previously been
successful in a number of other tissues includ-
ing breast.” As can be seen in fig 1b, no detect-
able signal was observed when colorectal tissue
sections were developed using this method. In
addition, when viewed under the fluorescence
microscope, the colorectal tissue was found to
autofluoresce throughout all regions of the
tumour. The complete lack of signal was not
due to a technical failing as positive control
slides produced visible hybridisation signals
(results not shown).

Recently, a novel amplification system for
immunodevelopment techniques was
described,® which involves the use of biotiny-
lated tyramide. It is thought that the presence
of an initiating enzyme such as horseradish
peroxidase (HRP) in the development protocol
catalyses oxidation of the biotinylated tyramide
forming free radicals, which then react with
electron rich moieties on certain amino acid
residues on bound proteins.® This leads to the
deposition of many biotin molecules at or
around the site of bound HRP. Due to the short
lived nature of such free radicals, this reaction
only occurs in close proximity to the site of for-
mation, which prevents the signal becoming
diffuse. The final stage in the procedure utilises
the strong affinity between biotin and avidin
(conjugated to a reporter molecule), leading to
enhanced levels of reporter molecule being
bound at sites of interest.

This amplification was incorporated into a
FISH development protocol for paraffin wax
embedded colorectal samples using centromeric
probes specific for chromosomes 3,9, and 18. As
can be seen in fig la, this resulted in strong
hybridisation signals throughout the tumour
section, without apparent loss of resolution. In
addition, no FITC signals were observed in
negative control sections, ruling out the
possibility of non-specific false positive results.

This study demonstrates that by applying a
relatively simple amplification system when
developing FISH experiments, it is possible to
obtain easily identifiable hybridisation signals
from previously problematic tissue.
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