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1. Introduction

The major aneuploidies diagnosed prenatally in-
volve the autosome 13, 18, and 21, and sex chrom
osome(Whiteman & Klinger, 1991). Actually pren-
atal diagnois of these aneuploidies is routinely ac-
complished by full karyotype analysis after amni-
ocentesis or CVS(chorionic villi sampling). This te-
chnique allows the detection of a broad range of
numerical and structural aberrations but it is la-
borintensive, time consuming, and requires highly
trained analysts. Thus, prenatal screening for ch-
romosome aberrations is performed only for pre-
gnant women considered to be at risk. FISH(flu-
orescence in situ hybridization) allows the rapid an-
alysis of chromosome copy number in interphase
cells using chromosome specific probes(Cremer et
al,, 1986 ; Julien et al., 1986 ; Lichter et al., 1988 ;
Pinkel et al., 1988). Fetal cells exist in maternal
blood and can be used for prenatal diagnosis. Pr-
enatal diagnosis using fetal cells isolated from ma-

ternal blood now seems a real possibility(Simpson

& Elias, 1993). For the study of isolation of fetal
cells in maternal blood, peripheral blood is obtained
from pregnant women prior to invasive procedures,
either CVS or amniocentesis. In the absence of
a reliable fetal cell specific marker, the sensitivity
of fetal cell detection is limited to the presence of

either a positive signal for the Y chromosome or
fetal trisomy. Therefore, in the development of pr-
otocols for isolation and analysis of fetal cells fr-
om maternal blood, studies must conduct on pr-
egnant women carrying males fetuses. In maternal
blood samples obtained prior to CVS, rapid determ
ination of fetal sex is necessary for immediate and
efficient processing of those maternal blood samp-
les used in assessing various experimental para-
meters. | report here prospective rapid FISH for
identification of fetal sex using CVS transport me-
dia.

II. Materials and Methods

Chorionic villus samples

Transabdominal and transcervical CVS from 7
~10 week pregnancies were performed for prena-
tal diagnosis from 20 women of advanced mater-
nal age and ultrasound fetal anomalies. Samples co-
ntained more than 35mg of tissue. Tissue from
every sample was used for cell culture and subse-
quent conventional chromosomal analysis. And the
remaining CVS(500 ul in transport media) was us-
ed for direct in situ hybridization analysis.

Slide preparation
Uncultured CVS in 500 ul transport fluid for FI-
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SH were centrifuged at 18,000 rpm for 5 minute af-
ter directly add 100ul of Carnoys solution(3 : 1 me-
thanol : glacial acetic acid). Then resuspend pellet
in 100~200 ul of fresh Carnoys solution, then cen-
trifuge to collect cells. Places 50 ul of cell suspensi
on on clean slide after centrifuge, and complete air
dry.

Fluorescent in situ hybridization(FISH)

Dehydrate slide with series of EtOH washes for
2 minutes each and air dry. The 10ul probe mix
of CEM buffer, 05ul XY probe(Vysis, Inc), and
0.5ul 18 probe(Vysis, Inc). Place the probe mixtu-
res on slide and sealed with rubber cement, and
allowed glue to complete air dry before transferri-
ng the slide to the flat bed of a HYBRID Omni-
gene thermal cycler for denaturation at 80T for 1
minute, then allow the slide to hybridize for 30 mi-
nutes in humidity chamber at 37C.

Post washing and detection

Place the slide in 0.25 X SSC at 68T for 2 mi-
nutes 30 seconds. After three 2 minutes washes in
1 X PBD, the nuclei were counterstained with DA-
PI and reviewed using a Zeiss Axioskop with triple
band pass filter that allows simultaneous visualiz-
ation of green, red and yellow signals on a blue
(DAPI) background.

DNA probes

I used X(directly labeled in Spectrum Red) and
Y(directly labeled in Spectrum Green), and 18(di-
rectly labeled in Spectrum Yellow) probes as a co-
ntrol probe were use simultaneously(Vysis, Inc.).

[ll. Results

A total of 20 CVS samples(10 males and 10 fem-
ales) were obtained for determination of fetal sex
and were analysed by FISH and full karyotype.

Fetal sex can be determined within two hours
of the CVS procedure. Chorionic villi are not re-
quired for this procedure, therefore, cytogenetic re-
sults are not compromised. This procedure may be

helpful in cases of failed CVS culturing. Appro-
ximately 200 nuclei were scored per slide. Overall,

Table 1. Detection of frequency using alpha-satelli-
ye probe for XY, and 18

Fetal No. of cases Mean % of cells
S: correctly Indentified with one Y signal and
" by Karyotype two 18 signal
Male 10/10(100 %) 32 %(5.4 %~ 64 %)
Female  10/10(100 %) 0%

Table 2. No. of male, female diagnosed by FISH and
full karyotype among 20 samples

Sex chromosome FISH Full
constitution karyotyping
XX 10 10
XY 10 10

Fig. 1. Representative male cell in uncultured.

Fig. 2. Representative cell with two XX CVS with one
X(red) and one Y(green) signal signals(red) in
uncultured CVS with two with two 18 signals
(yellow).
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fetal sex was correctly identified in 10/10(100 %)
male cases and female cases and a range of 54
% to 64 %(average 32 %). Yinterphase cells signal
were detected in 10 male cases, but not detected
Y interphase signal in 10 female cases (Table 1, 2
: Fig. 1, 2). Total time to complete procedure and
analysis is under two hours.

IV. Discussion

I have presented the evaluation of commercially
available alpha satellite DNA probes for prenatal
diagnosis in uncultured chorionic villi sampling(C-
VS) and have demonstrated that X,Y and 18 chr-
omosome specific DNA probes can be used for the
detection of fetal sex and aneuploidies in interp-
hase nuclei from uncultured CVS. Fluorescence in
situ hybridization is new technology with the po-
tential for ciuickly identifying chromosomal abnorm-
alities. Originally a research tool, it has rapidly ac-
hieved a role in prenatal, cancer, and infectious
disease diagnosis and dosimetry. If we are to co-
nsider the role of FISH in uncultured chorionic vil
li sampling(CVS) as a non-invasive diagnostic te-
st either independent of or in combination with ot-
her markers(eg. hCG, uE3, and MSAFP) for fetal
aneuploidy, we must determine the level of sensit-
ivity that is achievable by this approach. FISH an-
alysis of chromosome X,Y,13,18, and 21 would for
about 95 % of chromosomal abnormalities demandi-
ng serious medical attention. But FISH on interp-
hase nuclei is limited by 1) availability and speci-
ficity of chromosome-specific probes ; 2) availabil-
ity of fluochrome and/or fluophore labeled probes
with spectrally well separated emissions ; 3) avail-
ability of excitation and emission filters for the vi-
sualization of the primary and mixed colors ; 4) di-
fficulties in counting an/or spatial relation of hybr-
idization signals. This was a preliminary trial with
a small sample set. Further clinical evaluations wi-
Il be required to establish proper diagnostic proto-
cols and criteria In the future, detection of fetal sex
and trisomy by FISH may become a rapid means

of screening the uncultured chorionic villus samp-
les from pregnant women at high risk for fetal
aneuploidy and this method. allows for effiital sel-
ection of samples for protocol development in the
isolation and detection of fetal cells from maternal
blood.

V. Conclusion

I have presented the evaluation of commercially
available alpha satellite DNA probes for prenatal di-
agnosis in uncultured chorionic villi sampling(CV-
S) and have demonstrated that X,Y and 18 cent-
romeric DNA probes can be used for the detection
of fetal sex and aneuploidies in interphase nuclei
from uncultured CVS. Fetal sex can be determined
within two hours of the CVS procedure. Chorionic
villi are not required for this procedure, therefo-
re, cytogenetic results are not compromised. This
procedure may be helpful in cases of failed CVS
culturing. This was a preliminary trial with a sm-
all sample set. Further clinical evaluations will be
required to establish proper diagnostic protocols
and criteria. In the future, detection of fetal sex
and trisomy by FISH may become a rapid means
of screening the uncultured chorionic villi samples
from pregnant women at high risk for fetal aneu-
ploidy and this method.

allows for efficient selection of samples for pr-
otocol development in the isolation and detection
of fetal cells from maternal blood.
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Aog olfojA|ny, o] o] ujFH Y oAFRE UFBA 2 FRLPA TS ¢ ¥
Bl G AR o Ads]o] A Fluorescence in situ hybridization(FISH)& 3t
71 AE WY P4 £5 waA EA3A e Wiz Zo] dFHn Qi w3 &
F A7, FESAA T A& A g G4 4 o] BAY W9 o}
g o] 43 AP ArE D Qo) 29 HXY Bloje HEo FHo| B o]
a0l Ao, BEAAA Mol HHF 2AHY € §2942HE 0] 83}d, Fluorescence in
situ hybridization(FISH) & ©] &% ejoto] o] 71, gjo} o]+ #F9 7HLe =AY
9 Az o] o] fo] Fag % H4YH AFo| 4IF K44 A AL Aoz
Atgislo], & A8 AP A2 RE 247 Uy #ens A AHE 73
Aoy &5 Fug HHdAY HEE AsAe AAHEY A A 71E9 A
Aol dig o B2 A7/t ostele Aleigd

PN F AL e TR olF wiFAY o4 FGMAl 13, 18, 2FH FF4AY o]
d
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