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= Abstract=

Down syndrome is one of the major chromosomal anomalies in Korea. To decrease incidence
of Down syndrome, antenatal diagnosis is essential. At present, antenatal diagnosis of Down
syndrome is done by karyotyping from chorionic villus sampling, amniocentesis, and
cordocentsis. All these methods have some problems such as a risk of abortion, a Jong waiting

- time, difficulties in sampling, and so on.

The aim of study was to confirm that PCR(Polymerase Chain Reaction) using D21S11 prim-
ers could be a diagnostic tool for Down syndrome. PCR using D21S11 primers with ¥P labeling
at 5" end was done in 21 cases of DNA from 21 Trisomy and 20 cases of DNA from normal kar-
yotype. PCR product was running for 10 hours on the 6% polyacrylamide gel under 1,000 V or
for 8 hours under 1,500 V. After X-ray film exposure, it was read by densitometry.

Normal group showed 1:1 band or single band. 21 Trisomy group showed 1.3-2:1 band or 2.3
times of density compared to normal single band or 3 bands. This method gave the result within
24 hours.

It can be an useful diagnostic tool to detect 21 Trisomy antenatally, especially in late pregnancy,
and in preimplantation diagnosis.
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32 Trisomy 210 TheE3 29 95% =
AA s, 1 w4 WxE YWH{ 800-1,000 &
A 1301y Al do] Fg4LE o
ARzst Frkste Aoz 48x Yo (Cun-
ningham¥%, 1993).

TEFTY FHL ey, dFo #F
i A7 2ov epicanthusys #AERY n
olm AdEL AL AR R EAFQ

E =80 gx+ 1994y A 733 uisiAbygl
Fege) TEHA L.

¢t 718 7} endocardial cushion defect9} &
AAANE, $ul=te] Simian crease, ©718%
o] 71%(clinodactyly) ¥ A -Fo Wl
B4 Z7h WA oy, WA oA,
gmatol et FAG AMSAETEE SRR
¥} (Connorg, 1993).

eE3re AL dNFEG g4 9%
Eaow 21 A4 AAAHol, HF
T ¥ mosiacismE 2] o] 7158 =
FISHE o] &3t Zduwyo] Bo] B
t™H(Zheng g, 1992; Munne¥, 1994).
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Z, A5, 244 B Rl I, o

-201-



2 7hesoiE AbEd At ggNle
wEaE Zlol dfRe A wWyolgln
= AUTh

fEEe] LEFTE AF B4 & o
BHeol glon nAPT Yoz ERHA
R 354 wigke] AR M Aol 2/38
A 87) W 7] &) AAPFHRET
I, A&sta, FEshy v go] JESF A=
Argol dAA aFH s Aol

oz G AWAAZA 4
29] 9%, Maternal Serum alphafetoprotein,
hCG(human Chorionic Gonadotropin), uE3
(unconjugated Estiol), SPI{Maternal Serum
Pregnancy-specific fl-glycoprotein) Eo] A}-&
HAD ol59 ZARL URFon FFx}
Brhe Aol tHLottF, 1992; Ganiatss, 1994;
Spencer &, 1994).

A G ETe 1S dsde &
A, R FRAH, AQAAEE 5
olel APRHo] Ho o ol5e EAA
frad 28, 729, 2938 Q2R A
Ao A, wgAN dRe 71Fe B
AgeRd, AEXWMEely BEo sdHAAFo
ojol "k 3 Fol th(Silvers, 1994).

wgA A7 BAEES A s wy
o2 dAA RAUA EAsIe sHol¥de
Ao} M (Bianchi%, 1993; Ganshirt-Ahlert%,
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1" d&S5F (21 Trisomy) 21
&) B i 2098 AU

2
&
PN

ol 1.56mlg 13,000 rpmoiA 18 L4
2189 serumg A AFch F& pelletd] ACE
shocking solution(NH.CI 8g/L, KH,PO, ¢.1g/L,
Na,EDTAH,O 1g/L)& 500 gt B3 A A3 3
B EE0jdt. A39L AR AAT F

& pellete] 400 ¢ Nuclei lysis Buffer(Tris
(pH 8.0) 10mM, NaCl 400mM, EDTA 2mM) &
Y1 pellet& & HolFrh 7] 10% SDS
27ul9} proteinase K 10uE& A7betxa 56Tl
A} 2X|7bEet whgA 7t ¥HE § saturated
NaCl 135418 ¥ A4-&o)A 1583 %X gt
13,000rpmell A 1837 QBT F 439
S A tubed] &tk 2¥ FHo JE&S
Wi, AMNE Deoxynucleic Acid(o]3 DNAR
SIS B 55t A tubed] &71th o] DNA
g 70% J8gE AFg ¥ dzAAG. A
z¥ DNAE ZHF 100 ZAdHAT,
1993).

2) EEHEALHYUE

AL2d primerES HEAA 2194 UE
D21S11 locusell Eol&tA ke  Heolw
(Sharma¥, 1992), o]&9 @714 EL &3
Zov (F)FZAFT AL 339 AR
sttt

5-GTGAGTCAATTCCCCAAG-3

5-GTTGTATTAGTCAATGTTCTCC-3

o] primer ¥ WA primerg *p& 5 T
o2 labelingslict. FH 5429392 (Easy
cycler, Ericomp, USA)& 25ul¢] ¥H-& volume
08 % 42cycles FYIHP1, BSR4 £
A& g 2k

template DNA 50 ng
labelled primer 5 pmole
primer 5 pmole
MgCl, 1.5 mM
Tris-Cl (pH 8.3) 10 mM
KCl 50 mM
gelatin 0.1% (w/v)
dGTP, dCTP, dTTP, dATP 100 uM
Taq polymerase 10
v 29} A7HE,

94°C 108
oA 1 cycle ¥rgAI 7] 1}A

94°C 18

52C 18

72C 18
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Fig. 1. Autoradiogram of D21811 amplified
from Trisomy 21 and control DNA. Lane 1
shows 3 bands, lane 2, 3 shows 2 bands, and
lane 4 shows 1 band in Trisomy 21(D, Down
Syndrome) group. All lanes in control group
(N, Normal Group) show 2 bands. T,C,G, and
A are used for size marker. Arabic numbers at
right mean sizes of base pairs, and they show
tetranucleotide repeat.

ol A 40 cycleS #3381t
o2l 108-& T3t
3) SEFLAUYYE MHEo 24

SEZ5 DNAEL alleled] we} 4bp H L9
ol & Holed, ol& T H#A 6%

urea polyacrylamide sequencing geld| A 2 7]
AdEE g3y =8 DNAEL reac
tion stop solution®} & F 108 7} 2
denaturation 2171 % 6% urea polyacrylamide
gelo] ¢ 24 loadingdlal 1,500 VoAl 84
FEE 1L000VAlAM 10AHESL HA7EES
Fafstdnh @yl Fol B¢ F X-ray filmof
ok SAIZHE} =EFAFT ol filmE dAE
F F2RaLAH4L o8 %3 DNAE
M13 sequencing laddere} vl @&l A& 2
ol & E4st¢ .

4) U=EH

FHELAHUS AN ES 6% urea poly-
acrylamide gel A4 A 7305%—6}0% Ao Y-
ray filmoll 4 alleleel A& @718 AAI3

upz|gto 2 72T

1
128 125

1
126 112.5 165 RS %

Fig. 2. Densitometrograms of autoradi-
ograms of D21S11 amplified from Trisomy 21.
The Y-axis displays density of the lane and X-
axis displays the computed length of PCR
products in base pairs as determined auto-
matically. Panel A displays 3 bands, triplozy-
gous patiern, which shows equal density. Panel
B displays 2 bands, diplozygous pattern, which
shows 2:1 density. Panel C displays single
band, homozygous pattern, which shows 3
times of density compared to 1 band of the
double bands of control group.

% 2z allelee] EAu]-& (molar ratio) & den-
sitometer (Advanced American Biotechnology,
CA,USA)Z =A%t

g =

heterozygotey 4% WEE zt: bandr}
1'1 homozygote?l 79+ 13—2\3}} tg"t:‘% zr
0

~‘¥" , D21S11 allele7} E.vr hetemzygote?; |

%—m F An g ZtE band’}b 1:1:1(iriplo-
zygousi} 33 &), F allelee] homozy-
gote o} AL ?SJ alleleol heterozygoted 73 %+
1.3-2:1(diplozygousetal EHFYES), D21511
alieleo} RY¥ homozygoted ZA$E 2.3d) o
el WEE 2y bandrt 1707} vt o
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Fig. 3. Densitometrograms of autoradio-
grams of D21S11 amplified from control
DNAs. Panel A displays single band, homozy-
gous pattern, which shows 1.5 times of density
compared to 1 band of the double bands of
normal group. Panel B displays 2 bands, heter-
ozygous pattern, which shows equal density.

23 dxe AHoly SUALBRE JledAw
A ] Aste A ExAR H e
228 19 2, 29 394 2 F Uoh

A dzFolA @Y bande 44, 2719
bandE 16904 UElton, g&EE79
A% @Y bandE 39, 2709 bandE 104), 3
74 ¢] bande 804 UEl T

. #

UEEFFETE FEsts 4944 21
#3 BAPEEFAA FHIL somatic cell
hybrids, Irradiation hybrids, Southern blot
hybridization, pulsed field gel electrophoresis,
Polymerase Chain Reaction(o]3} PCR=zZ ¢
), sequencing® 9 A 7IEE AR EA
AgAA 214 Aol 50-400 kbwith 3R
ol4tel EXEHo] wHEo A 757 )4
o] Bi¥ 1 9} (Burmeister®, 1990; Cox%,
1990; Gardiner%, 1989; Korenberg%, 1990).

71 21 EE dF o AgEde 4
kel o g oW AEVNTY EAH
o] ot7jH+=d PCRE WX gizsivs 2
A dieds H ALE Uy, 2942 o

Z17bA 9] 7izte] #oe ARWEY Xdg
A EAAELH 7EF M HadHe ¥
¥ o] }(Innis %, 1990).

GE&ZFFAM €8A = hypervariable
repeats¥® ZA 3/IAE BHEIEY 1AL

VNTR (variable number of tandem repeats) £}
minisatellites, CA repeats, 3-671¢] d7] o]
£ 1rolx STR(small tandem repeats)o]t}.
o} % STR marker& A}£38E Zo] VNTRo]
1} CA repeats®th o¥Istn HFs7] 42
23 #Eo] &olst7] W& gene mapping
oJi} linkage analysisollA] Bo} Alg "€ ot
gA B AFL A7 olfE STRE dAst
.

Sharmas Litt(1992)¢] ¢l&98 Cosmid
ICRFc 102B06134& A3l D21S11389)
(TCTA) ., (TCTG) s (TCTA) . TA(TCTA),TC
(ATCT) o8t 2 2 E o] Alu I subclone(VS17B2)
o] =A 3ty PCR primers(VS17T #3 3:
5'-GTGATCAATTCCCCAAG-3’, VS17T #4:
5 - GTTGTATTAGTCAATGTTCTCC-3) &
linkage analysis4t # ] LODX7} 1414 B
3Rk wety B Hdgeids 471 PCR
primers& A}-& 89 o}

Mansfield(1993) = @M ox 44 12
o 9] Trisomy 218 4o 2 47 PCR prim-
ersE Ar&3t9 PCR %FE o] Fluorescent tag-
gingsle] B800EEG)A 8AIt 7Y Fstd
Fluorescent Fragment Analyzer2 #&3la] B
A8 F4F 272 AU E 23 ch

B Age gFEAadid *PE ALEA
H9=d 1 o]$E= Fluorescent Fragment
Analyzere]l 7}#ol 1mrlolw UM ZHR
£38) &44 ALHe PE ALEEY AAH
o8 AH3L ZAA 44 Heg F de
HAabubwl g Aasby] gk EXolA gt

B A9 A% ¥BEAL A8 A
zlol7F giew dAH oz WHAEFALL
o] HFw AFA Iod A€HF sHe=

ASY & 9 BAA FATh

2 Age BAdeze A%sl wile 3
A% eFFEd d4del s A 3
25 AVE & o RolL =3 A
gol §AHoE BF] AsAAY HHH
A% Astels WEAZL B5Hol ke Aol
o, Ao G&FFEoIN @ bande] B¢
7} 270¢) band® nUW Poje] WEAES ¥
oz BEstesle ARdnivhe NEAE
A oksht B 2gel

Z23E Holm 1349

Fe 49xE RolZ] g 13uelde] I
g HolE AT E ULFFTE #55A
g% A g AM 28 Mg Fhdo

> ol)

~204~



a0

sequencing geldlA A7|F %S F9 A A
Pl 2AE d& 9 AR NS F
29 £ J& Aoz AsyA, dAHETH
Habzel HE 998k silver staining
(Bassam¥%, 1991)¢ W¥# sigs a4
% (Kricka, 1992)& A= mAgjord Ao

439 s 3F gyFHez §43
A AEE Ao ARFHEdY I AsHYgs
A, 3T nHddToAM AT %
Fu gR2e e A8 NdEg FHE A
S, EA, & ATde AAEZ dojotsie
BE dEES AYFLAA vAzFE 9%
AFAAGA A FFF T Weko] 2447
el 7tese, dasmse $FHAE A
P& FeFolth AR, Y B A7} o
4 AdHE 4EEFFe golg gAE A
AR dadda B 4y dhEn 2y
g e AgsE uIEARA wEoeE A
@7te ¥ Aoz AlEHY, vixgoz PCR
< inviable celld| M & 7}8lr] W&o A%
vi kel AWE Ao Adrbssm w3
BAAZY 4% 9EgF Qg HAOE AR

=

& 2
FHELIHENLE )T FeFFEL A
@g AW ohg 2 4EL 4T
1. D21S11 primers® Al&3led =2 F4A
ARge FHPYL, FETY FPaLrddn
S84 E "PE EA sequencing gelol] A
A9 %L 1,000Val A 1047 =& 1,500V

oAlA 8AIZHE et A8t X-ray filmol] =2
Al A 24AXZHRe) Bag &

2. Az A% 9 band & 1:1
band& €%t}

3. EEFTY AS$ 23W olie HUrE
Bolx dd band B 1.3-28] ojate] Wx
E Hoj+= 2749 band E¥ BY3 dUzg
Hole 3709 band® ¥t}

4. 47 A g5 dAdHoer A4AA
olu}, dAFde) wE o] g7 E
EE ¥FEAA R AAA Y e A
B} ol AAY, A delr AT 4,
GEEFFTE AT A9 24 AN &
TFTe AT FE3A AeEE =
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