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2. 78 &2

o

o Mgz
FAA EdWolE A8 Bs 4F @Y FHx A pGDE ABT F A EE #A
Holu}k 71gotel tisial A fAdES B = glon, R Bl Aurt wEAY Jts

sict 28)7] M ¢4 FadE ARl dgg 2, o dge dde] He #uA FAb

& Wobx Ednio] ey} WEa| FaEojol aaba fAxide] shstct (o] R AAAMHEE vt
Zk7EA) o),
dZ2M = AFE FFF (Crouzon syndrome), ¥XE 537 (Alport syndrome), spinocerebellar ataxia,

AHAFE (neurofibromatosis type), =84 %ﬁ? (osteogenesis imperfecta) 5-©] AT} (Table 1 FX).

obgll ¥+ 200411 % European Society for Human Reproduction and Embryology (ESHRE) PGD Consortium
off g Centerol A PGD7} AlAEIE djEHL FABES AT Roloh. 22t A7iol) 7isst
A g2 77 AEE do® '%IO] FAAL e gozd pepY HEElE v AL, ofd F393
Folgtx 2 3G %}XM}A] N ARt EAWolE A Y] ¥ 9o PGDE AR  glen
E PGDY] AH&Fol He %_3?} o] HE A Fdld Ao gk

3. XMARK _,C)rI I'E}_OJ tt}té‘l

T 1Ol [ .

A Ao E FATE AR 8] Wil Alg# opr) AlE (AR sioF Tt
7 long protocol-S ©]83td It H =& Frh FAAFY Z9ol= DNAY EUE H7] YA
e 9 AEE A 30} ICSIE o]&stod 78 At £ATE 33Uz st 7l 8 AlE7]s
WEEA Ha vAERes 1~209 g AXE 3 dick fd2 ZAF ds fAo] 2E s
B AT FHVE HEsie] $A A 4~5Y0)) Zpgol| ojAlgtl Yale] AJEshd Ak S AlF
ato] FAxte] o] FA-F-E Fdslof gt

UREH 0 2 single gene defectd] F$ole AFHE vd T A EoM pCR7IHLE FHA TGS
gtk PCR primer7} & 7A-9olE PCRE A 83}3, PCR primer’} §le A-Fole 31 4o wet
X-linked diseaseo| A= frado] WA R] 28 A (gender)S ME5l7] Yslod FISHE A=

Rk,
1) B HEZOM FRECHE B Polymerase chain reaction (PCR) & & 7|

g7l e B fdxt 59 Afel TEE Zolg dAriMdS &ar dow 2719 oligonu-
cleotide sequence® A E5lo PCRE FHAHE

o M EM e} pCRE o] &3 Hde] Fa)% 2 contamination®} allele drop out (ADO)OIYh A&
%9} contamination®]2HE ¢ B2 copyE FEH £ Jorg FoE g3t} WE Heterozygotic cell
9 allele F & alleledf = ¢FeHA] o] o} T E glleled) A Wo] ZEE = 79 preferential
amplification (PA)Z}L 317 PAZ} SHA O R Fi= A4 & 3F alleledf AT SFo] dojutal tpE
Foll M FFol A =W ADOI k. whek A4 allele FEo] & Hir "’1”’"‘0‘ alleleol| A]
ADOZ} HAEHA] B heterozygoteZ A B 3o M= A7) HAEH=T] PGD ol A AAtolet
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Table 1. A4 HAZ o] ARHRA F3E 2004d FH A48 PGD FAaAE AHE)
L=
=

Achondroplasia (¢
Adrenogenital syndrome
Agammaglobulinemia, X-linked

Alport syndrome, X-linked (B ¥E 37

Carbohydrate deficient glycoprotein syndrome type 1A
Charcot-Marie-Tooth disease type 1A

Crouzon syndrome (A 5T 53T

Cystic fibrosis (‘373 8-%%)

Deafness (connexin26, 35delG, E47X mutation).

DMD/BMD (744 Z0]%4%)

Epidermolysis bullosa with pyloric atresia (¢ ¥4 E3]ute] 3
familial adenomatous polyposis coli

Fanconi anemia (Y34 ¥18)

Fragile X (] ¥ X &%)

haemophilia A (8-5%)

Huntington's disease

incontinentia pigmenti

Kennedy disease

Krabbe disease

Leigh syndrome

Lesch-Nyhan syndrome (##-1% 255

Marfan syndrome

MCAD deficiency

Muscular dystonia DYT1

Myotonic dystrophy (2715384 {2 o] gk
Neurofibromatosis typel and 2 (A1 H/-%)

Ormithine transcarbamylase deficiency (L. 22U ¥ E# A7l debA 205

Osteogenesis imperfecta (334 24%)

Polycystic kidney disease (CHaAd A4 55 AD
Pyruvate dehyrogenase deficiency

Retinitis pigmentosa (W4 422
Retinoblastoma (420 LA £%)

Rh factor incompatibility

San Filippo discase

sickle cell anemia (B HE 1 %)

Spinal muscular atrophy (354 2455
spinocerebellar ataxia type 1, 3 and 7 (34> 24 $EAZE)
Tay-Sachs disease

Thalassemia-A

Thalassenia-B

Tuberous sclerosis

Tuberous sclerosis type |

Tyrosine hydroxylase deficiency

Von Hippel-Lindau syndrome

Wiscott-Aldrich syndrome
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i eXshA dck

kA o] e FAEE FEF7] A )2 PCR-PGDIAE nested & hemi-nested PCRE
A3}, nested primerS AFE3F] two-step PCRS Al &3H=H), first PCROIA] Ut FE8 fragment 2]
5ol second PCRY primerE°] 28T F YEF 3to] Hsks FHE FHats it

ADOE Zol|7] 913t oz 2709 & AEE AFHste] IdE a1, NPE7 £ fluo-
rescent PCRE ©]-43}%, multiplex PCR, specific linked markerZ ©]-%-3F linkage analysis 52 % 771] A3y
g},

(1) Heteroduplex analysis

Heterozygous DNA ZAIZ HMAAZ] ¥ reanneal A7) homoduplex® YHE A mutant®t normal
allele strand7} ZA§3 hybrid form2 THET} Heterduplext= DNA 271W|E ZF 1~2 alleleoll mismatch7}
RE B, o FHdAAE AjeA ows-cl 2 A7|9FlA M3 ofEst7] dEel ZAlE hetero-
zygosityZ} JTHIL AT 4= Qi) o] HPHE E3] &L deletion©]Y} insertiono] & #A o] Z Hu
cystic fibrosis, Tay-Sachs disease, familial adenomatous polyposis 5 2] Zlghel] AR ATt

(2) Single strand conformational polymorphism (SSCP)

Scanning assay©]™ 100~500 bp2] DNA fragmento 4] 2 deletion, insertion®] 1} T #7]9] W=
BAS £ ols otk PCRo| 98] £Z¥ DNA sampled denaturationA] 7 single strand® THEH
a7]19] zjolo| 28] intrastrand ineteraction®] A FTE7} t}hE et ¥ non-denaturing pol-
yacrylamide gel electrophoresis©l] 213 T}E alleleo] A= 4~ 9}

SSCP= |9} procedure”} 7Fetah #| H]-go]3 HIALA Eﬁ'(_—x_g AR et oA
©o] A}E-Ht} SSCP+ familial adenomatous polyposis coli (FAPC)ol A] AF&-= 21t}

(3) Restriction endonuclease digestion

FAWol AN FHkE @I Ee] 2oz 543 @r7mgE AA|ste] HdshE restriction
endonuclease ©. 2 #&]A]7]™ PCR 4Hg0] 7}7) v} ooz Al Hof electrophoresisoll A Ve
Al ek vk Ed¥o] fAAE Adshs a4 Fgo] BRIV AT Agole oxlo] B4
g g vk o] WS Tkt 1A 852 Marfan's syndrome, Lesch-Nyhan syndrome, cystic fibrosis,
spinal muscular atrophy 50l 4] AF8-5]¢]c}.

(4) Multiplex PCR

PGDO A &= TGUMEE o] &slod PCR FEL A3 ok 2121y multiplex PCRE AHE-8HH 2
N ool o) FAlAE FAll =AM 4 Atk oY Al A2 BAYE primer setE T} T
ol PCRS Al 3= Wgolth o]wlolli= primerE 3 E+& PCR products Atolol]l A4z akgo] glojof
ol WA PCRES & uf thE 79| primer S of8] 7 Yo FEs}, 2984 PCROAIE sample
S Ui Fofl Z17] T2 nested primer A& o] 83te] FEHFCL o] HPREG o] F AW EZF primer
9 A&l F X, annealing temperature, reaction buffer® 43} A]A ok el A} Aj7ho} 6~8A|7F
OF Fovz pGDE AFat=d Asith w3 Multiplex PCRS ADO FAIE | 23=t T30]
Ak #E sk Edvo] Tl o9 e F219) polymorphismS 7o) ZAFSHA o] F #-9

A FAlo ADO7E dold FEL2 wilg Aonz Aol thREoA mutant alleled BAT Uk
-2 £3] autosomal dominant A 32] R cho] 39 Fich

I
)

=]
)
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(5) Fluorescent PCR

AuFAQl PCRE BAAQA Wlol2 g vj5=3t 47]9) product® TH3F7] IS} Fluorescent PCR
ol A= & primer tl4loll fluorescent oligonucleotideS AF&3te] FZA|A laser analy51s system O. %
product® ZX) 3}, Fluorescent PCR94 DJ%LE.C 712 PCRE <F 10008 o] 402 o9 ¥7] wF-ol
A 59 cystic fibrosisoll A normal allele 3 bp7} ZAEH A508 alleled 485 s & 5 Qi)
fluorescent PCR& AH8-81T PA ov?-Oﬂ}r. peakE U237 451 ADOE Q1% 2% Bol £d 4
Ohﬂr A S Dr. Sermon 52 Fluorescent PCRE ©]8-3}o] myotonic dystrophy*| Al ADOES 142 &

2= 9lojh.

4. Controversies in PGD

1) Non—disclosure PGD

| &4} Huntington's discase (F-5H)% late-onset disease® H-5-7F 2FA1& Hxlx] ohdx]= &7)
FA] koA ale)AlE Ho) Aesx] 18 vl A9t 9vk o]# non-disclosure PGD

C»!r

¥

o AN SNA 2eHOR olele el FolAl Bek %, 14 PGD cyledl 4 ML) o}
d Aoz Asuets ool PGDE diof stH, I S o] 1ER] Yol BF #AvHol HA
5= AlolBtE mock-transferS A3 dllok sloF &= Zo|t}. ESHREY A1 S non-disclosure PGDE #
FokA] kon] Il exclusion testing® AFHIL Uk EQuo] ARl AASHA] ¢hal A Tl A]

linked marker& ZA}ste] 3hat Z2H.w o) G-AR} EA6t=7EE BE Aol
2) HLA matching

Verlinsky & (2001)2 Fanconi anemia $o}& 7}a RRo)A pGDE Al 3)8te] Fanconi anemia’} $1
o] HAEhHA Bhole} FAS HLAS 711 F4 TS HE” O}O% o|AEhz WP o R T o7& &
skgitt o]y A9 A3 o}7]= stemecell donor2A4] BolE A 8F 4 Utk o}# 3 PGDE WY
b FEH &PA wAEE AN oW 23S gailM AlgsojME rEhs Kant®] FA0)] 2fu)
7] wFolch 1ejut ool djgh WrEo] ZAL, o]FF) Hojd ook thE Apiel v E 7}
oAl At 28-S WA H7) gl o] dFo] Hujgx] o, =g AFE Y3 donor7t B
AU 7L ofn] IStk R whdolx] kil XEE & Zolr] wlFo] HLA matching> &8]d o2
JAAEE Ashrr gt

=21 =

5. 2

I FHA A2l 83] (ESHRE)S) data collection (I-IV) At&Eol o)8hd MAIZ 0.2 Cystic fibriosis 219
F71, Myotonic dystrophy 144 7], Fragile X 36 7] 5& Egslo] 25 821 7|9 fAA&S 93
PGD7}F AlHATE o]F 681 F710A] wljo} o]0} 745l T, YAIEL o2 F1%F 3% HER

LIRS Peis 8

AdAGE RN AF7A AR B fHEES AT A AT st sl
1Ag o7l8 E4balgitk 58] 448 Folrs TN ToldF (DMD), #A54 IHET (SMA),
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224" EdzslReh) (OTC) &4 393 So4 54 #4149 SQWIE Fushs PHoz
A FAAE Aol YAl 4B, EAWIT Sl AYoIS FA b nk BT 3174
Ao wolg ol4sted YA PAEL B%GPOR AARAY AFE PAOH BF A 2L
8

o 3 ook x4 F3 225 (epidermolysis bullosa), :‘é‘ﬁé"é H. A2 (osteogenesis imperfecta),
Z2F8 % (pyruvate dehydrogenase deficiency) S04 @) PGDE

6. Future Directions
1) Real—time PCR

Realtime PCRe|4&= PCRo| A= A Fol product’} FHHE 4 SHE + Urk ¥
A5 molecular beaconE& H7FAAA A3 EAwo] FAxE FE T} Beacon?] 3 Eol
fluorochrome©], T2 &Z:<l quencher’} 1 oligonucleotide”} PCR fragmentol] 2812 &1l 44
o & e foldingHo] LFeix] @on, Fakg ZAfolvt 7S = Dr}l Realtime PCROY|A
PCR 4H&-9] Zo7} #obx ADO9] 7154 0] A1, exponential phaseoll 4] PCR AHE& AlEGH o2
A8HA HE= single cell?} homozygous, heterozygous 52 T 3}7] &0k o] rt

| o = o

2) Minisequencing

Minisequencing single nucleotide polymorphism (SNP)S &3} W] & 4 It} SNPE genome
A FF £¥59 PGDOIA AT Z Fo]7| 94l linked polymorphismo. 2 AHEE < gloh 24
& SNP+= microsatellite 2.0} & B7] w0l linked informative SNPE & 7}5Ado] H31, PCR HH
o] Zotw z HEHTh v MEe] FHAA M L PCR FHY FEo] ¥ Ao PGDo
M B3 R Y lociol tisiA gt FA] 412 517 WiFol SNPE 0] 83 minisequencing®] PGDO

sttt & 4 dch

3) Microarrays

Edrolol 5o]g primerE microarrayell F-2A1Z 4 2tk 27F4] 452 PGDO AHEE 9/1‘3]'.
A FBS A EaARo] o 93t vjwa &3] GAshs fAdD] g AHgE S
=HAE GHAE £A3517) A3 comparative genomic hybridization (CGH)S] metaphase spread S EHX]%L

g y
T AL AHLE CGHY HAE (2~10 Mb) Ho} 52 AT (100~200 kb)E 7R A procedure
£ Z37E8 1A aneuploidy screening®l] @] o] 89 & 9& Holrh

1.8 &

Aol st Ago] 4295w vEo] Bo) B @X|317] oY) webd ol e o] oy
AThol oA BAskE AL disls 212 FR30 AR sl ol e Fael e
7HAS e AlE Qlalg slof ahe, Al dld AFEY FRAdES B8 A9 g wn
AR Eo]l HARS Aldshe Ao daA grolnh HAH FHAGS wha JAEW A e
o7} FHiHEE 4G 9 O 9] AFfate A2EHAE W 5= o) o] E Sy 2t
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