PGD in Human ART Program
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1. Introduction

T ddedries g4 ddo2 Ogd g &8sl RuHU o] & o3t
Ag37] AT FEL AFE] ol Fo4Aa AUt 2§ FAH Agho] sle otrle 24
218t7] A8 YAl F<l dole] A A (prenatal diagnosis)o] 'd e} &85 o] g} AHA
<& %47 A} (amnio centesis), § ]3] (chorionic villi sampling), €l o} o} 2] 3] (fetal cord blood
sampling) 5o 23] ol EE AL & 159 G2} DNAE B A gla] H R} (carrier)]
2] o] 8z} (affected)Q1 X & FH St Wioltt. §4 ¢ 4 Ao BAE A $v FALE
(genetic counselingyE A X YA FHE &2 FL YA & AL KA E BA fopvt dvt o
B A2 gzte} FASAE S T A4 Hol| ARttt BdE = A2 A X (gametes) Tt
< At dAE ¢ oY dAlFAd G2 258 dd F U A4S A §
ot 24 A 58 A (Preimplantation Genetic Diagnosis: PGD)ol] &3t 7} & 19673 Ed-
wards$} Gardner7} 27] wjo}-& A2 (sexing) & & A€ A& 712 AAE A-F2 2N A
AL A3, 11 o] F 7hE Fopell A B2 o] o] FolA it

McLaren® 1985\ %ol PGD2] o] 2HQl 7}s A& AAlstH o 11 GAlole Ay B &
o] AXE o] &3l G T2 DNAE 43 onz AAA X} vjote} & DI
(single-cell) FEolj A 2] 4 & J1538hA FUth GUM X9 PGDE ¢/l ol 834 B 5=
Handyside 5ol 2l8] A Z 2 B ot (1990). £ &4 <432 (Polymerase Chain Reaction:
PCR)E o] &3l Y g4 53 F9<] DNAE FEZFo2H 27| vo}& A3HH st wlo}
o]4 T A7g A=} o}yl o] A4S 7HEEHA T

glolo] 7171 M E (interphase)o] M = F A A F4 o] 7153 fluorescente in situ hybridization
(FISH) @ o] /i, 2 &5 o] G x| A FEolut o]4 14X (aneuploidy) A7} 7} &)
FOo2H PGDe W& TAE o] 58 4 A HUG

T 1990 ol A X A} vlA F9 & (ICSD), FulF (Coculture), B X314 (AHA),
Fu} ujek (Blastocyst culture) 2 ¥ % H & (Cryopreservation) 5 H % AJ4] < (Assisted Reproductive
Technology: ART) & ellA] B2 7]&HQ Exo] gloifkn tjEo] PGDE ART ¥ AHAZIG
FGoN Fa3 A& AASHA HUT PGD A& el 48 ¢ e B AlgR2e g
Z} (oocyte)2] o] & (affected) o & whotd 4 glE AP A 134 (first polarbody: 1st PB),
A} 2= 4) (second polar body: 2nd PB)&+ 7] ufjo}o] ojgl o B2 HME 4 9= 6~8 A7)
AN BHE g F /4] & (blastomeres) Fo] ATt

ol ¢} Zo] FAsol & AR} T, F Y MEolm = AP F MG mE A W F

L oof
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d, Belal, ol 8t o BE R ste] AEd ot wjo} o] 2] (Embryo Transfer) 8} kgt &2
Z PGDE A& & e 41 AFL o}F2 1 A7 ok A (biopsy method)2 2
o] FA &7 ¢ A Fo] B2 multiplex rested PCRo] Y} FISH S0} #hio] gutd oz &
Ao o] &3 Tt

AANA = b5 2L %o PGDE AJ33] 23 i)

1. X g0 d#d 94 4 23 (X-linked recessive disorder) #2}2] 2% PCR &
FISHE o] 8¢ 47

2. oA o] vol 7t Fol 3541 o) A ool U o1& A E stede] & A S
FISHE o] &3 o| a4 Al 9] A

3. G4A A F (translocation) RAAZR A7 o7& 2taA st A%

4. 7HA o) &Y A=} 23 (single-gene disorder)o] U F $

E3), PGDE Al gk & gJale] 5w yh=A] ARA 2 (Amniocentesis B24= CVS)2 E8] A
73t 01719 JAJAE &9 o FA3)| Fofofnt gk

2. PGD for age-related aneuploidies

vjotel G A o] A2 Fokollx #87el, Wiote] A7) R 2713 FA, F
& F ol AME T3} Bl glen AARA, AMY, ERF F Ao} A F3E #H] gl
o} vjote] FAA o] G2 Aol HIE PYEste] sttt FAlue, 719, BdS 4
o F Yt} AzZke] Aot A B#AHE GAA ol F 7HE AEAY A4A AL o]
sl <= A (aneuploidy)2 H =3 glom o]2 @ ojFujAle AR AP v st F7}
stedl, AR dFo] S/ 7 dAelA dAA e v ¥4 (non-disjunction)o} ¥1H
7] oz 4e 5 Ao

1) First and second polar body biopsy

A (polar body)E A8l A 8HH 2k vdxle] B A FHQ 218 (complementary geno-
type)S € & Aok #Y 1st PB7} o] E FAAE Za ATHE dale FAAQA fAAE 2
i QA wEkA £ Foujol 0] 4 & st = Foha B £ vt 28y AFEE B 4AH
o] 259 (telomere) 7}7}bol o] 91X g oW Fel A w27t dold 7o & heterozygous
1st PBo} W27t k. o] 2@ FAE % ¥ 20d PBE £AA 02 A S 2T 2N
FEHAG.

PBE ZTEE H4 5 dolAe FAER Y40 vjo} A&l W=A] g EFo] o}
Yets 32 PB A7 £ AAo|th v+ 1st PB £40] JFstd Fudozy TEFH O
2 wjotE AAAH ez 2a4ste do] FAE Aol Ist & 2nd PBE $3 2 Hjol7t ol EZR
1 Aol golatH, FAE AT /L& AA 7t & vk £ QR o|FujEA st F
2 v A dojvte A2 Argchd PB 249 B1FA ol ittn & 4 Qo

a8y PBE o}F 2 A 2N trFE7| 7 w9 70 E3n dA AH F mE A7k gre] A
H3t @4 (fragmentation)o] doj ] 422 EAstux e RE 82 & XA €1

o B4 E 5 EeA gel2Yh
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T3 EE F RATe] EMHRR, v o] ol Ay o A BAAY F¢
e F4T & A, AENA A 18U B9 43 E AN E AT F Ak

Verlinsky 5-& 9] yo]7} 354 o] d o2 o=l| 8x} 6593 (cycles)E £438te] 1 A
2 B3l (1999). 3943 FA1e] 1st and 2nd PBE A7 8hed A3 3 3217 (81.6%)NA] 13,
18, 21 H A Ao W3 FISH A& A& F AR olE F 1388 (43.1%) AT vl H A
(ancuploidies) 2. 2 HAHHU I |5 F 35.7%7} Al 1A FELA], 26.1%7} A 2745 EEA] A
FAYE D F AU FFe AP 1829 A E £ ste] A2 1588709 Hlo}E 6147
oA e}l o] dte] 13195 o] YA H A (clinical pregnancy) 8875 2] A7F3 o}7] 7} BoiRktt
I X3ty ol

2) Polar body vs. blastomere analysis

Verlinsky 52 Y& o] @Y FAA o]/F& Adstr] A £4¢ A3E L v Uk
(1992). A o v Fe] 4 dAS A 1AFELA ] AFE TYsE R 1st PBS]
A EXTo 2w o) FuHlFA R AT o] FE 80~100%25 dold AU

1st PBS] -B-A 2o} WP xe] §-A A= AHE A Q] #A o] M 2 1st PBoJ| A] extra univalent chromo-
someo] A F QA o] & vjole] ¢ A A= nullisomico] t} monosomic® 2 E A o|t} E3JF st
PBol| A A48 A7 HAEE o} F ol tisomyr} H g o 28 5 g} o] sHA
o] W8l A} Angell-2 predivision©] trisomy®] Z 83 9%lo] E % glvhn Bt} (1991). A
1248 E of predivisiono] A 3} aneuploid MII 2} = 23 univalents$} 1 chromatidE 2EA
Ay} 22 univalents®} 1 chromatidE z2t= W27 2 Aot} o] 5L 2 - EY < 23 uni-
valents (normal)& 3| &2 +% It} & 7FH F Al o] extra or missing chromatid7} ¥ &b
Z9} 2nd PBE} A= £ A3 43 Aotk 28 22 predivisions 1.# -t} 2nd PBe] -
o] Ht= A] o] Zo]xolet Q2 (misdiagnosis)S of 913 A o)t} Chromatids A ] o] A= F 7l ¢
signal & A Holy|% sl E& o] Holy| & o). Predivisiono] EA}5tx] Zrhd oj& A
& FAHX FE $5 QA 7 predivisiono] E3] Yojdlw Qo] BAst "Bk 281} of
2 o5& =49 A9A]7} Ut

3) Age-related aneuploidies by blastomere biopsy

& A (blstomere biopsy)> PGD Eofell A 714 de] AHE= = ol Q171 ujjole]
73 compaction®] Pojut7] ARl 8M| 7] o]x o viobs Zzte] Eo] A F (totipotency)
ol lemg & F /e TFE AyFsiues v 53 JEE X A "ok A
A€ ujot= all-or-nothing?] &3, & A4 Ao wjtdo] AsjstA Y} A4 ofr] 2 Hojyt
A 2 Aol H "ol 8HE7] o] ulolE A3t Tt o)A viol AAYL o] EF
A BHE vjote] EFeM de KA FAo] AAFGAM de A Zoyge Y4
g & ot @A 9 7 ol FE AR Yot 354 o] Y A f & ¥EE YErdr). o
ZtA IVF EA} & oj A o] 354 o442l 7%l PGDE dte] A A& AMA|E 717 wjolwrS
Ay sl o] 2 & 4= ¢Jt}H embryonic monosomy, trisomy 52 o & &4 9l 1 waEkA] ujjo} o]
A Z YA AFTES =Y F AE o

Munné & $dol A4 IVF 83 % 354 0|49 $AEL oz 1~279 &7 4
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Aste] FISH ¥4 F 1 A74E5& o8 A3 Basdo

A M E BGA djole v &2 @A (mitotic nondisjunction)o] 1} anaphase lag 52| ©] %-Z mo-
saico] LA 271x] M EFZ FAH mosaico] L} chaotic mosaicsE ¥I¥ 3HA LA FTH ®
3 Z7] Wlole &3] 27 58 o7 N ;S 71A = 73 (multinucleated blastomeres)7} B o]
LA o]8 S wiolrt £EE Wl mosacismo] YA A £ ot mEpA 1~2
N2 wjolgr At M PGDe 279 AAA S HES D Jloeng Fosjortt gt
Hojue Aol A A Elol A A E 21, 18, 13, 16 53 X, Y G4 A 9] trisomy
7} Zol &2 A g1, AAZ monosomyQ] Hlo}E AR o] E-L HIRFE (blastocyst) A] 7]
olMo &AYo] e E Aoz & A Fv}. 2, BE1Y wote vj&R dAES B4
HEA ¥R AP Hiert AR Forz ARG FAH Y A TL B2
i 234 o) 9} embryonic losse] Pgle] H& AAHQ GAA o] L dANA XPS vt
Al ¥t wekA Munné 5 A E &7 3 7fol 2% 2] FISH (two rounds FISH)Z 3t 2
F}E BAEAT WA 4,7, 14,17, 18 & 229 A E A3l AHE A& F cover slip
A A A 22} hybridization-g 3t 1, 6, 14, 17 & 18] G4 X E FISH A5t} o] & A3}
oA BRAL wjole] Wl A& o] 20~34.942] A% 14.51%, 35~39.9419] 7 $-= 14.10%,
404 ©)/te] 7A-%E 314%=2 eyttt o] AFA 71 RIHEA detsd YA o]t
22,15, 1 & 171 G4 A 9] aneuploidyH ot 28|22, A &34 PGDE 317] YA+ 1, 4, 6,
7, 14,15, 17, 18 & 22 58] G E B ofTt i M2 =S THIATH (1999).

3. PGD for structural abnormalities

27 g 2249 o]ido] Sl translocation carrierd 7% v A AW EE ok
2 FEEE A o3 o7 E FAAEAY HEAHA AAFAE BRIULS Rl =
gt o] 5L YAl T AA R T (CVS, amniocentesis)ol] o] g+ Ejo}o] FAA) A& A
T olre] FAH o) deo] TANHTE FAYE F HAE Aok st AAAH 1FE Aol

e

¢} €21} Van Steirteghem 53} Munné $-& Z} translocation carriersE 2] specificgt probeE
9HE 3 multi-color FISHE 7 &3l PGDE A] 8] 5} t}. 18]} patient specificdt probe= A}A|
Hog HE7)oE v & Ajzte] mlS Bo] 28X @0 o] £4A A &3] e o
a2 5 ok

4. PGD for monogenic disease

7 center®] THZ}AQ w8o] AU E EFe 1 ¢ FAA o] (single-gene disorders)
S 93]7] 9% PGDE ol = 1 Aoy A w7t T8I EAR Fobdth. 0|23 g
S} o] 4L dolil7] 9§ PGDY 7% PCRE o] &3ted EAst1 glon} o] L allele
dropout (ADO)°] A& £ gloy 27 & 4 e T2 Aol At

ADO# single celle] &3l F Y A A} (alleles) F T o] FFo AA st E o) et
E @A o 2 single celle}] PCR Al g Alol] 2T = Y= 714 FAZHN o F12 314
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A Verlinsky 52 ADOE =E-35}7] 98t mutant gene®} 1E 2] linked polymorphic marker
g FAld FE3ts WS AHEEte] grbyt BAAR! 29 1st & 2nd PBE GAF o2 B4
g F A7 dARE A dte] ICSIF ¥ F W wlol B4 & Al o

2] ol = fluorescent multiplex PCR-- single cell PGDol| & 83l ] A &3 A7 3 dd &
A7} o] 3, @A 74 ol T& EXMsIA o224 U &g A3E o] Findlay 5o
oa) Eas At

R F7}A] Cystic fibrosis, o-1-antitrypsin deficiency, Retinitis pigmentosa, Hemophilias A and B,
Thalassemias, Alport, Gaucher's, Tay Sach's and Sickle cell disease, long-chain acyl-CoA dehydro-
genase deficiency, Duchene muscular dystrophy and Epidermolysis bullosa 52} 2 %td] o} g PGD
ZE AR E I

5. PGD for X-linked disease

300F o]/9 recessive X-linked diseases7} o]v] deix o= 2 ujole] A& & (gender
determination)3}e] Mo} o4 & ato] F& U ¢ BRsn $2¢ Yolzk ALt 2719
€ Y @4 A] 5] probeE AM§-3te] PCRe| o] Y38 o2 PGDE 3R ot FEo
A got 2312 18] Hagh ol hFEe] Jd & FISHE AF8-3tx glr}. 22y FISHE
o] &3 PGDe| 4% M 9T vhs} 2o] complex mosaicismo] WA 3ol XX/XY Ho}}
THEolziTtd Al o408 fYo] U
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