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Rapid Prenatal Diagnosis of Chromosome Aneuploidy by Uncultured
Amniotic Fluid Cells by Means of Fluorescence In Situ Hybridization
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Abstract Objective : This study was performed to evaluate the effectiveness of rapid prenatal detection
of numerical chromosome abnormalities by using fluorescence in situ hybridization (FISH) for uncultured
amniotic fluid samples.

Methods : Samples of amniotic fluid from 110 pregnant women at 15—25 weeks gestation were evalu-
ated in parallel by cytogenetic and FISH analyses. With DNA probes specific for chromosomes 21,18,13, X
and Y, we prospectively compared the results of multicolor FISH on uncultured amniotic fluid cells and
conventional cytogenetics.

Results : In all cases, signals specific for 21,18,13, X and Y chromosomes could be obtained in more than
50 scorable nuclei. The same signal count as with cytogenetic analysis was correctly detected in 109 sam-
ples including two trisomy 21, a 47, XXY and a 46, XX/47, XXX mosaic cases. The detection rate was 86.0—
93.2%. One case of a trisomy 18 mosaic diagnosed by cytogenetic analysis was not found by FISH analysis
or cord centesis. The rate of maternal cell contamination of male cases was 6.1%.

Conclusions : With the application of multicolor FISH to interphase cells, results are available within 2
days after amniocentesis. We can diagnose 21,18,13 trisomy and sex chromosome aneuploidies which ac-
count for more than 95% of chromosomal abnormalities in newborns. For cases with determination of in-
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creased trisomy risk by serum screening or maternal age, FISH analysis can provide a rapid and accurate

clinical method for prenatal diagnosis.
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(DNA 7 u—7)

DNA 7u—7iZ CEP X/Y/18 & LSI 13/21
(Vysis £k, USA) Zfli [l L dual-color FISH, triple-
color FISH # if5 L 7z. £ 4 %t # Spectrum
green, Spectrum orange, Spectrum aqua T [H %
XN T w5 (Table 2).
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Table 1 Indication of amniocentesis for analyzing fetal karyotypes

advanced maternal age (35—45y. 0.) 80(72.7%)
history of fetus or child with chromosomal abnormality 9(8.2%)
hope or anxiety 7(6.4%)
increased trisomy risk detected in maternal serum screening 6(5.5%)
fetal anomaly 2(1.8%)
carrier of translocation 1(0.9%)
other 5(4.5%)
total 110
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Table 2 DNA probes for FISH

CEP X/Y/18
X ; D18Z1 — Spectrum green
Y ; DYZ3, alpha satellite — Spectrum orange
18 5 D18Z1 — Spectrum aqua
LSI13/21
13 ; Retinoblastoma gene-1 — Spectrum green

21 ; D21S259, 341-342 — Spectrum orange

Table 3 The results of cytogenetic analysis (G-banding)

46, XY 53
46, XX 49
47, XXY 1
47, XY, +21 2
46, XY, t(8; 20) (p21 ; p11.2) 1
46, XY, inv(9) (p11,2q13) 2
mos46, XX/47, XXX 1
mos46, XX/47, XX, +18 1

total 110
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Fig. 1 Multicolor FISH on amniotic fluid cells

(a. Three color FISH, b. Two color FISH)

a-1. Male fetus shows one green (X{}'), one orange
(Y2)and two aqua signals (184). a-2. Super female
shows three green and two aqua signals. b-1. Show-
ing two green (131}) and two orange signals (214)is
normal. b-2. 21 trisomy shows two green and three
orange signals.
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Table 4 The results of FISH analysis of uncultured amniotic fluid cells

Chromosome X/Y

46, XY (53 cases), 46, XY, t(8; 20) (1 case), 46, XY, inv(9) (2 cases)
47, XY, +21(2 cases) — total 2,900 cells
Xx1/Y %1 signals ; 2,552 cells (88.0%)

X %X 2 signals
X %1 signals
Y %1 signal

;177 cells (6.1%)
5 89 cells(3.1%)
;82 cells(2.8%)

46, XX (49 case), 46, XX/47, XX, +18(1 case) — total 2,500 cells

X %2 signals

X % 3 signals

X %1 signal
47, XXY (1 case) — total 50 cells

; 2,365 cells (94.6%)
;58 cells(2.3%)
;77 cells(3.1%)

Xx2/Yx1signals 5 43 cells(86.0%)

Xx1/Y x1 signals
X %2 signals

5 cells (10.0%)
; 2 cells (4.0%)

46, XX/47, XXX (1 case) — total 50 cells

X %2 signals
X %3 signals

;19 cells(38.0%)
;31 cells (62.0%)

Chromosome 18

normal (109 cases) — total 5450 cells

18 % 2 signals
18 x 1 signals
18 % 3 signal
46, XX/47, XX, +18(1 case)
18 X 2 signals
18 %1 signals
18 % 3 signal

; 5,084 cells (93.3%)
;200 cells (3.7%)
;166 cells(3.0%)

— total 50 cells

3 46 cells (92.0%)
; 2 cells (4.0%)
3 2 cells (4.0%)

chromosome 13/21

normal (108 cases) — total 5,400 cells
13%2/21 %2 signals ; 5,003 cells (92.6%)
13x1/21 %2 signals ; 179 cells(3.3%)
13%x2/21x 1 signals 5 139 cells(2.6%)
13%x2/21 %3 signals ; 46 cells(0.9%)
13%x3/21 %2 signals ; 33 cells(0.6%)
47, XY +21(2 cases) — total 100 cells
13x2/21x3 signals ; 91 cells(91.0%)

13%2/21%2 signals ;
13x1/21% 3 signals ;

6 cells (6.0%)
3 cells (3.0%)
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