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Abstract : The invasive procedures amniocentesis and chorionic villus sampling are routinely
applied in pregnancies at risk for fetal genetic disorders and the results obtained are the gold
standard for prenatal diagnosis. In recently, the field of prenatal genetic testing has exploded
with new non-invasive genetic technologies. These recent technological advances in prenatal
diagnosis : interrogation of the fetal genome in increasingly high resolution and the develop-
ment of non-invasive methods of fetal testing using cell-free DNA in maternal plasma. In this
paper, it has examined the sequencing technologies that provide the framework for non-inva-
sive prenatal testing (NIPT) and review the major studies published. This review summariz-
es recent developments in the field of non-invasive prenatal diagnosis through the use of cell-
free fetal nucleic acids in maternal circulation during pregnancy and provides an overview of the
possibilities for future clinical applications. This review summarizes recent work in this field
and discusses the integration of these new technologies into the clinic and society.

Key words : non-invasive prenatal genetic testing (JE42 509 1 AE B (22 AYMAT), prenatal
screening (INZERTEZWT), trisomy 21 (21 MYV 3 —), trisomy 18 (18 b1 v
3 —), trisomy 13 (13 b 1) v I —), genetic counseling GEfz/ 7 ¥ &1 ¥ )
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BIZHERBE LTY 7 VEFRR (21 ) YV I =) 2T Lo & 2B REO GO AR EERIT,
IEREKIZ BT BIBEOMBHNOGEEZRRE 2 & T, BEMICBISNTE L, FIRL T
WA N BENNR IR OMNEMRAE 2 F5E L, RT3 AR e O REF R @R &%
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ENTWBY, ZOHTE 122000 SEHF2 5, YO H—BE T OB W IR LR S O
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T21; MaterniT21 plus) ZBHZEL, 21 bV I— (¥ VEGE), 18 PV I— 13 PV I—
ERRE LB E G072 GER Ot A & I U IR M A & f 14T 2 5 3o
BB CTH Y, DRFE - 7V EHETS [HlAERSZE] & LGEE Sz, BFIIZBW
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T, 20134F 4 H X Y BtiEk CHEMEI N D L)1k o700 fERPE IR L TENZEIL, NIPT
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TR, CORELMRRT 2L LTEL L TE20n, SO [REME vz vy
WA RN ] GBI AE RIS & —RRIZITIEN TV 2 2%, IEREICIEIRRE BRI AR A s
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ODHEEZRETLODTH D, ZDY—4 ) 54D NIPT DFH & 7% > T 5 D13 massively
parallel genomic sequence (MPS) #T# 57 (K1),
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[X] 1. Massively parallel genomic sequence (MPS) %0 J5#{
YA > — 7 = 2% v 72 Tllimina Genome Analyzer Workflow
SCHR 9 & D g%,

I o HIziE, BRI & &F 74 E X0 DNA WH (maternal blood cell-free fetal nucleic
acid ; cffDNA) DSfFFET 5 2 E DS S22 o T b TEBRFOME O 2 SR Z A+ 5 =
EULHEL Do 72A8, AKX VL L 72 DNA W h & il BREE R LB L C stem-loop 7' 1 ¥~ — (SER-
PINB5) % T PCR #41E (digital PCR and multiple PCR) 3 5 Z & 12 X ) f&# D)2 DNA %
Wit d2 2 e 2R Lz (02)°, MRmiEo R <, BEA%O DNA KH 134 10% LT &
EZHLNTHY, BHAHEO DNA WiH & OEIHFEETH 5,

ORI BT 5 BT & I MR OBERSHT 2 5 2 W 5 O NIPT Th 5o GetfhiZBlr
BEMIZTOT /) 4 Lo GCERIZIEFEOEE—ETHY, DNAOIE —HKAEHEIL2 &% 5,
BRAE AL, 21 P VI-—OYAEIEGCEHEREN32MELY, DNAE3 I -4 b, L
72735 T, NIPT i3 MPS #:2 IV T GC B RD#EVASHET AT L2k b (M2)Y, MPS #
FREEFIZI8 P VI —BXI3 MY VI —IZOWTHENTEETH B, 20134E4 AL HHHF -
7= NIPT (2B\F % MPS #1&, BHRILA OF%EE DNA % BRI TR L, Ry — 27 = v A2
£ FOMBERIN 2 KEIHGHTHDTH L, Wi L Tv>2% DNA 225 O L3R YIGHR %
IyEa—FREL, BlZE 21 FYEkBih o DNA B0 RNZLEFNIT 35 (K3), 21 bV
v I — 5o DNA Ei, e 722 IEHZREIO DNA & £ O AHRWICHENT 52, 2obd 0k
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F{ADNA i J2DNA

H;‘JgIWJHE ¥V HpanEINT
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GGCC GGCC

H?all&&ﬂ Q
- Stem-loop primerl(d « Stem-loop primer(
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DNAIZStem-loopfl B ANEEZ 5720Y
c Stem-loop{HE
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17 ILAA LPCRIENE
DT/ BRAT oM

2. Stem-Loop Primer = & % Jii/& DNA O# il
CpG AF L —2a kb AF VAL L7258 DNA (£ Hpall iR -CALIE S /e
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EEZE 21K VE—
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L R EERZEOFRIR
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FA DK 3-5% IS BIZMRESRD SN L LMEEINTWEY, ThFE ColAERBINE, ¥
KA L o TEBSI N T E 72, EINTIZAERFA 10,000 O FKIZ & 2 g i S
TWaYW, LALAAS, 1/200~1/300 DR THEFFI SR T L ENTE 2, £/, flfET
FERENE 7 BRI ~ — 7 — AL, BRBUEMEEIE 22 2 EARE SN TWwEY, Lzdts
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DM E L COFRREDPVLELE 25,



190 FALEHE ARSI ZER RS 55 38 &

22, BRIRWFZE SN R 7 ik 1
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TV MBI L 72D TR Vv,

3. RERE ORI
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FEE ML DUEAFAET 5 2 L bFETH Y, PR 254 4 A5 5 2E 15 OFEHRikEEIC
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