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ABSTRACT

Nowadays, prenatal chromosome analysis especially for detection of Down
syndrome takes about two to three weeks to obtain results. Interphase fluorescence in
situ hybridization (FISH) using DNA probes allow rapidly detection of chromosome
abnormalities and improves time required. Many genetic laboratories in Thailand
cannot use commercial DNA specific probe because of high cost for direct FISH. The
chromosome 21 specific probes were produced by the micro-FISH technique that
included microdissection, DOP-PCR, and FISH for internal use.

The metaphase chromosomes were prepared from lymphocyte cultures of
persons with normal karyotype and patients with t(21;21) chromosome. 5-10 copies
of t(21;21) or 21qg of normal 21 on G-banding metaphase chromosome were cut by a
microglassneedle attached to micromanipulator.  The dissected chromosomal
materials were amplified by DOP-PCR, and the PCR products were reamplified. The
final products were labeled with fluorochrome digoxigenin-11-dUTP or biotin-16-
dUTP by nick translation. The labeled DNAs were proved for specificity on
metaphase chromosomes. The FISH signals from t(21;21) and 21q derived-probes



were not distinctly different. No hybridization occurred on the p arms of all
acrocentric chromosomes (13, 14, 15, 21, and 22) but cross-hybridization appeared on
the centromeric region between 21 and 13 chromosomes. The 21q derived-probes
were hybridized on uncultured amniocytes. The amnion cell samples were six cases
with normal karyotypes and another six cases with trisomy 21.

The hybridized signals on uncultured amniocytes of each case were evaluated
in 40-50 nuclei using a Zeiss fluorescence microscope. The diagnostic results were
obtained using the highest frequency of the hybridized signals per cell. The
diagnostic results by FISH were compared to conventional karyotyping. In
karyotypically normal samples, an average of 55.14% (range 52%-65.31%) of the
scored nuclei showed two signals. In samples trisomic chromosome 21
karyotypically, an average of 46.33% (range 32%-56%) of the scored nuclei had three
signals. There was one case of trisomy 21 sample with false negative results by FISH
with account for 16.66% but no false-positive result. For all detectable trisomy 21,
the sensitivity was 83.33%, the specificity for normal samples was 100% and overall
accuracy was 91.67%.

Although the micro-FISH technique is able to generate chromosomal specific
probes for prenatal diagnosis, the informative FISH results should be improved for the
reliability. In the future, these micro-FISH probes may also serve as an alternative
test to provide a rapid result for screening prenatal identification of chromosome

aneuploidies.
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