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AN Z dfole] AMH, Xl FA AR 2
F Mot Al Ze ol7he] HBHEQl MA
of <tdgsE » Zct
CE otestoz = FojolA HAluter 7|y %
a Ze FEE opy[strlx stch obx| gt
2| (translocation} £2 <=9 (inversion) &
SHEy o|ME FIz2REH FIEUEZ FH
{iMogEs HMUSs Qo Fo 20
| ZE MA3HH =of &= Y& sdsof Fol
2istA Eict 222 MAEY AN F
HMstx o|ato] ozt MAlEof olxe= AE
i 2 EHMAl & T UL
o HMH HAE HXREeE A wHSo| ofy|E
JXle] B8J[E (sperm penetration assay;
SPAZ ofgholl 2ols 2o HgZ8
BT & ok Mzel ofdol HXlof|AM
| boll oSt H®=ZE2 JhsstAl stdct
dak et al., 1978). 22} o] HHE2 J|s4 Of
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Hesdo] Ues HXoe #HEHE BEMY
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orescence In Situ Hybridization (0l3} FISHZ
oFsh) ZlHol olsl S& PMH X AMA SFH
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(polyploidy)oll TH#H 9177+ FYsof @1 Uck

3 22 B0 AN WY 2N
olsf whRtel I W AMH sjotel EETOM

T olgfgt ATl JhssHAl = Aetk DEEHQ M
EZRMEY HHEAM0| 0|0 2Lt Ji=0
O T, %2 AlZlo] A= #ye Ho|l
slct= 2HE Zix|D UAck of =S HX
FISH 7I1¢iez Al =0 HAMx 2 ol Chul
A % mosaicism &2 HEE HFEE MBStz

2Ach,
2 =2oiAE 212k M A X AMHM o
of ACIAl HMH FZolAo] olatol Bstof 7

£hs| DESIDR o

FISH(Fluorescence In Situ Hybridization)

Z 280 JEE FISH 1Yol 2ls EX "4
H N HMH S £9E Y HEE T UA
HAch &3 Mol s S DNA probeE
ol &3tz ol Yol os) H7] AMAH % 2H7
oA HMx F=2 o4 U CrufjMoll 23t odp
7t "= 22 Act (Kearns et al, 1996). 0]
Zie2 AA YD FAyHe=z vE 5 U
ZHHe "a reporter molecule (flucrochrome)&

Z X DNA probeoll ZEAIFHA target DNASLE
hybridizationAl 7! % #3&#old SlolA  hybrid
signal& asE ol ¥

hapten-labelE probeg& affinity cytochemistryol| 2|
sf & signalg EHX|sts wdolch zZ ols
HE fiter ¥ o5 HH fiterel Y3 HHEN o
2 2Zto| fluorochrome H&Z ola FJEMsID
Qdct,

oIzt HAIo] HMH T ol
o7

AMXE 1984ARE ESHE 27t Aol A
FISHE ol 8%t HMA = ola HMo| Mslof g
EE 20§88 EM5i%e0 (Keamns et al,
1996), YMA 5 13 ¥ 19HE XMt T E HMY
HollMel oldMA (disomy) glE7t BRI St
=0 SYSAT HEEe NAEE FISH A" A
Y DNA probeftg 0| 835t%ict O3 E22 &3
SM Aol cistod 2702 signalo| EEEAE BL
Ed oMol ot olgMA  olX]  ofuiA
(diploid) I/X|& FHE Wyol slAUch

HYE HAFXNEES XA F29 Z3T|0 wel H
b2l diA (ploidy)® THSITX AjTEtdch &
HXI7b 2702 signalg weistn S£He| 37|17t
HARC 2 A9 OlHAZ FESIHN2H F5°
A217+ Haolo 27429 signalo| =AU R
£ HMHol st olgMA=zZ UFSHAct
(Guttenbach and Schmid, 1990; Coonen et al.,
1991). o] MW EIH5IX| 235ict ofListH
o g2 ol FHold HAFHEe F7|E=
Bt & ME el ZAZE JAs ZHoiX| bj

R cuf&of 25t

=
Hu ol
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et Fas17] Wgolct

19931 & OlufM 2EE OlYMHE FHSIT
X} clA (multicolor) FISHZI H&=0f ftct
JHel b A (autosome) DNA probe® 2t7| cf
2 % 7492l fluorochrome2 2 labeldlof SAlol &
228 MR D hybridizaton® AW E ¥ 0] H A
H (G HAA 2702] signal2t HA{HBOllAM 174
of signalol W E B AMH Ao cist ol
M2 F2)2 oluiM (HAHALL BollAf 2+2F 274
9| signalo| WHHE H=2 oluilMz F&)E &3
g ofch.
Ao AotA M = ofa plEe| X &S
M B2 FHE FXEMe MEREEHH o3
STAE Zo|ch SIZtHAAM HMH 5 O
gl oluf M ZHAS KT FISHS (2 HFEM
two-probe, two-color FISH o|c} E8F HR o
ol A= three-probe, three-color FISHE A A
H st Jiel AlHAM A DNA probeE SAlol H
b Ach X 27X|el HAFEES FTE A2
A2 2 FISHE A=z &2 HAMAH o
olat vz o} HOE0f ot HXjolM Aled
i 8229 two-color ¥ three-color FISH &L
2oMAH (nullisomy) E2 & YMAH = ofat ¥l
TE BI5X 3 Uck hdl olGMA giTo
g =8t dch

oel™Mel B3 & Bischoff & (1994)2F Martin
£ (1995)2] HHLIs AFolAM x| LHMAH 2}
olgdM A vl Eote EIEMYCh Bischoff £ (1994)
2 e MMl HHEMYE o510 &
72001702 HXtoll A 25270 (0.35%)2 F M <t
203742 ol ¥AH (0.28%)8 THESIUCE Martin
S (1995) T 225846712 HAIEAMo|AM 0.43%2
PAMAM L 023%2 olEMH viTE RHESIO
Bischoff &3} cCi& H|xft ZIE S ISIACH
Chevret & (1995)2to| 7[x=H¢el 2E X2E X
A&t a2z sxjole AUHXAM & A

rir

3

1 rir o2 me

M = ol ¥z &2 0|F HMA = oy
JIXlE "Ae gieE HYP ALSI0 HEE

2fo| Xt olu|st AHolch

Two—color % three-color FISHE 0|28 12H 2
Aol M SAM ol et AR glefEn= gt
iz olgMa vize ZEQAH & HEslo Aok

THOH AEAMAH el oldMA  HlZE 0.0600AM
026%0l2 AHHMxel HF OolPMH s
0.4% olct gretol] SHMH 2 ofyPAael Hix

7F ELEHA wdscit, & o|gM N gz ol 2uf
= WMAH = o|a vlT el ZCOhes JIME HAFE
ot & dMH = oA HIZTE AME 5 Ut

of A Atglofl 2|5te HAMQloA 7.5%2 HXIJ}
HMH == o[Ato|cl otefoff & HMAM £ o4
g5 & Martin®} Rademaker (1995)2] conservative
scoring criteria® O| &8t ool stEAZICIH X
aololM 6.6%2 HXolA HMH = o|At0] &

M Ect

Bieko Bischoff & (1994)2F Martin S (1995b)2l
SS9l #o| fHMH RiTIL o|gMH diTof
B3| EH Yerxol2td o] AHMx|lE DAFI
5|8 Holct. MR (Pang, 1996a)= two-color
% three-color FISHE O|&% 13T =& 1
Mstd=d XFZ2X HAFE 19749 HMHe H
T O|gMH wiT @ o|83t0f JIEO| JHYUSt &
Aoff o/H & HMAH £ ola vITE AHME &
o} o g60lIM 75%2 HXI7L HAMEH = olAg
Hach ol SPA F WM MAMHol MIEF
Mty gatol o] < 3o 2 H3olch

FISH 2= HDX}zhol| A8t Ho|E LIENNT
AUct olziEt 4% Ho| MEd HR BEIXES
HZPHXIo A FISHE ol 88t HMA %= o4 o
Fo| HEMol dfsf BieBE 2oHg HMAsIR
Qlch 224 AXMZ olast EHc Alguse
Atoj, M 4 ol MFI|FS Ao| X FISH
Aldl ¥ #3 signal?l scoring criteria Xtololl 2| ¢l
gict, ScoringAl §F Mol st £ {9
@2 signalol s E o Of signalol AMZ
2707t FE 2™l HeIJE FESPIIIF o
#@ch  Martinz} Rademaker (1995 & 74el
signal€ 2AYE AL 5 signalztel A2 Xt
2|3 1 domain2} 1/2 domain criteriaoll 2|3} ol H
M E 2M3IACE A48 AB 1/2 domainol bl
8 1 domain criteria® O| 8%t AP O|PHAH dl
£} siXs| HAsAct ayEz 28R F N
9| signal& Al 5 signal®l AHZIZF 1 domain
ojoted mi& e signal® ZHFESHHcCE

XAt (1996a) &8 FAFS scoring criteria
A74skdct o] WHEe  HREo| IEs8E
(over-decondensed) =OIRUXl b2, HX&Y7| 2|
HAX ¢S HXAY T MYst el g X 5=
Xkl signal& score®ich orefol & M
of thg FIHe signal® YAl F signalel Hzl
7t 1 domain oMY H® EXHMAO st o
HMx =2 mCHEtD F signal®l 27 1 domain
olgtel A9 8 JHel signalE meksich

SPA Al ¥ WSt MXIMYo| MEZFMEE
el FISH #dolel Mg Y7 i o
Ch SPA Al & 28t AN MERXME
H Zdoes M3Heoz HAH UXE A S35
§@Exg + U= A & £H¥sYHE I HE}
o MEZERXMHN M0l B2 FISHE AlEE
RE MXE M2 Sict ateko HAMH £ o
a0} HXte #HEHo A2 o|xx gI H
X} (Pang et al., 1995)0l of&ff AHME 7 A
T ol4 dixot sicld £ el HIUE ME
2 x| gtch SPAVIHoOl| o/t SHZDIE S48t0d
28 47%2 GMH £ oM vizE AAHEC)
XX} (Pang et al, 1995)2] Zojo 2|s5te X atol
HXol FISH AlY % HAMay = oja wigs
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5.3% olct,

XX} (Pang et al., 1994 HAHZUSE T 7+&
M8t Fee Sl HASHIIEIXNES
(oligoasthenoteratozoospermia; 0|3t OATR <t&h)
EXt 159 e HXtolM FISHZ|HE o] &3to] ¥4y
A 1e9imt MHEMA e S o4 (aneuploidy) #l =7t
o JtE KXol d|s] X BIEHUSE
23135l cl ol OATEAlOAM Z+-Ed E&E|
(meiotic nondisjunction) #14ro| X Atololl B|3f #
M3l BIIHUZE AlAtst= Eaobolch,

Moosani & (1995)2 HAHQ HMME HHE2
JIXiE 53e EeldMol UM I 24
% FISHE Ol &35l0f HMA 18, 128 ! HHM
Hel = oy glxE 2AM3Idch FISH Hats
XX} (Pang et al., 1994)°} H|x38l120{ HXIYH
EMoMT HMAL £ oA HITIL HAl
Bl3to] #X 8 FIIEUASE EDsHAcCh

&£t XX} (Pang, 1996ab,c)= OATEXIOA &
O Yg&st 8% P48 olsfst?| 35t FISH
714 ol 8slof HMH 4,6, 7, 8 9, 10, 11, 12,
13, 17, 18, 21H 3! MAMH o + o4 ¢lx
& AHMA £ oM HITE ZTASIACEH 44 He
OAT gIXIEXle] & M = o4 HIEE
3B-74%2 Al HXel & HMH =+ ol ¢l
T 41-77%0l d|& #X3 wUct A FH
Eorgt M2 cfAgixiel EoEtMolM AMAMZe
sHHA= 2F Hoo|dcks ZHoict,

OAT &XI HXIel &2 HMA =+ o4 vz

Al ol7] AlEAl swim-upXzlol ol&] Zia s
X gietend, ciet olufM (diploid) X iz &=

swim-up ol elsl X sl Za=RUct (Pang,
1996d). £3F OATE SHISHX| e HMd=¢ &
A "HXoll A HdMA 188 ol ¥ A (disomy) Bl&
7b Hakolof| HiE| ReyMoR EUSD EI E
0282 #HAS swim-up Al F A&dolrel &
A 18 olAUMAH wizTyt FAHO|L HXZ
(sperm pellet)dlM Bt #Xs| FEILEHAUCHE Al
Alolct (Francisco et al., 1998). Ol= 18% o4
HE JHXle HXtel 284 557} chE FHXo
Histol #t2o=z CHXiel ZEHE J|3E O 72X
A Bchks AME X2 AlAPSICL

OAT &XI % Fatelol FXolM MAMH =
olat gz o] BItE Helstile M &4 =
2 Botel UF S a2 Y = ACH EF
AdMix ZoolAM EXN HAAe 5 ojMdm
M 9 xtatnlel Pyst M T UHEY = Y
c} (Pang, 1996¢).

otz ZME Tournaye S (1995), Int Veld
£ (1995), Hoegerman & (1995) % Van Opstal &
(1997)0fl olaf = - 2HY HMAIE HMdEe #X H
ol 2 MAMA = olAe wixzets F UX|
gich Ed MdoEMHe 22 sxx FAH oE
ZHAed olast HXto os +=HE Hjot= of

ot: Y=g JtsAol sag Holch

ae{22 HMX (Pang, 1996c)= HAMEQ EHXf
oA Hxdag AMAN HXe MZzSMEE o
It d#sojol stof ExMAFol o5t WY
Bt ot ME HMAH £ o4&, 53 MHMAH £
ojldg TCHsty| st AtMM |SHEEIcie] WM
2 HAlshch

46,XY/45,Xe| ¥ H & JIX|&= mosaicism &HX} X
Aol A Mol A ol (disomy)
gl Makelol uvlstod 3A B2iso Ucies
H3x Act (Newbetg et al, 1998). E3t (1;11)
ASHMAE JHX= EXe] HXL (Spriggs and
Martin, 1994) % (2:4:8) MU B 7ixie X2 H
A o(Lu et al, 1994)ofl A s S HAH Ao st ==
ol4 diErt MAMelof uvlsted X3 FIt=of
Aotn BREHD Yof HAME sEEMA MY
% mosaicismE R0l #Xlel S HXoMT
S WM = ol vITI ¥ oz MY
L= 3

oIZF HXfo] HMH + O]A % ClufAlof 2Bt
o7

AHol= MATH Alg F F£Ho Ams
Aokg ol 83l ZINMECo=R HMA = oji
Cluf Hof| 28t AT E At ch =2&0f
olMEZtE % FISHE EU22 HMAFTHAl 2|
FE X A12H x2S 3 ¥ H22HE M
a0 YA X2& €0 Ut (Verlinsky &
Kuliev, 1996).

CHAF S SHE dAdez FENCE AYESE
7|8 Preconception Genetic Diagnosis (0l3}
PCD2} <tghz g2l Ych PCDE MM {EE
ch2 olo| {FXFglol o|gtE Efot (affected
fetus)el U FLE LE F Us HEYAIZ2Z2
HAl=l D ch o] Jlg2 538 {48 vidsls
HctolM He 238 MEAlFY Zolch

ol 7|2 Buj2t T F MFE X )
SHE dHstd AN oXielg ExdMg
o o|&st= Zl&olch HM23Ae fIixeol MY
£ 1/8l7] st YutE e 3 F A 13 el
H23HME SAlol MZHsts Yol EHSIE O
Act MAE A FISHE T2 AlMololAM 7t
B £33 Misls HMAY = oMoz HMH 13
H, AR 188, WM 21, X MIMHI} of
Ato| =1 Uct,

AN diofel 30% o|A0|l HAMA o/MEB F
gistcts X280 EXHD Yol ExMAg9|
diec & JiFE 2 S22 AXst2 Uck S3
HrMAs AHA X 28 F oMo HMYE
ZEXin o HAMH olME JIXe olojE Y4l
g Jtesdol 2 1Y ¥ CE HE28F (4o
7 E oy, uiE {4 HAEX 8)8 JHXe #X
ofA PCDel atxol 7ix|7t 3ct olst 1Y

— I
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HE A2 FISH Ajd E3 o8& gielo o
AR (trisomy) B 77.1%7F HI1Xt dTE2LA €
2| (nondisjunction)oll 2|3t 229%7} 2kt Zt
TEIGA 282/d 2|5t YA sict (Antonarakis
et al., 1992).

Verlinsky & (1996)2 193¥ 2| #XtollA PCDE
AgEtgen] MAE 2H F 76.8%2 2ol
FISH 22 d2 == UAgct H1FA, 23
3 M1t M22H 2 HMH F oja Hizg 2t
576%, 29.6% % 128% OIUCt (E1). HFE=2
H1ZHolMe & 71 £ 5 He G-I &
AlE AR} wdon (59.1%), M23HoMes F
Moz HIME M Eo! HUCH (53.3%). H
3B% PMA = ojAE HEDEIFC)

Table 1. Results of preconception FISH analysis using
probes for chromosomes X. 13/21, and 18.

Counl ol Total oocytes Oocytes with  Normal Abnormal
ouples - Lycles studied  FISH results oocyles oocytes
193 235 1293 993 665(67%) 328(33%)

(Verlinski at al.,, 1996)

XXt (Pang et al, 1991)= HMe+d F +=Ho
AMoldt CXjollA MEZFHEN AFE AIYWEH
=0 63%2] “HXiolM YHMA = ofAEg wrst
At #el Verlinsky & (1996)2 o2} &| 11 5}0d
2 i g2 dlzedg o = Qch 22 T
of Almfst tXtoliMel glzol2 R xHF EFe
Atets xtolo) leeiel Y2bEch a2Lb 2k
Me o8 2+ Verlinsky S (199602 FISH ¢
= CEX] HAH 13, 18, 21 X X HAM A CHoK
WMol olaulzelg WM etEich

AMAMotit Hiotof UM HMH + ola2 o
ME (SHRHoAM J|esls FR7F 3oL "M S
(HAholAM  Z|8EE UE A F=  gicl
(Verlinsky et al., 1997). PCD2l 2 ZH 2 M
£ olatel HAME J|fof st FEE MEH oS
= gick= B0l AN PCDE gAY Mge =
Az 2 HolUct

oIzt MM Hjofo] HMNMH T o/ Ol
of #zt oAy

XAHM djorel MAE ETOAM FHITCHE A
el Jigeg HAM |HMZEC (preimplantation
genetic diagnosis; Ol3t PGDZ <tgh) ol2f gict
AR Lpolet HARE HMH 5 olats HA
5171 ¢istod HAiH 13, 18, 212t A YA H probe
E O[3l FISHE& Al"st Uch

1997 A7 X] 41382 FHollM 52302 PGDZ}
M=ol toen] F2 oMol Lioj7t 35M oAt
o HLIF dER2olch 115012 Aol 2DEY
2o 1O & 56Ye Haotuh efoxtct £33 89
of MoE JIX|& #AlolM PGD7} MBSO 33

o] HAtopl efoiten] 1ofle] RPN dalo] B
D3 Act (Verlinsky et al., 1997).

Z7| viot & 8-MII|7F Yo JHE et
ZHezZ 43X fcl 1 ol{E 1) mitotic index?}
& w0y MAFE 4-MEIo d|Etd wal &
A2 28350 (Krzyminska et al, 1990), 2) 2 7i
o §TE MASIHT MEEZ0 E JUL VX
Xl geo{ (Hardy et al, 1990), 3) WEMZI
(inner cell mass)2t & yeteluf Y (trophectoderm)
of H|E8 H2EAFIX| &1 (Hardy et al, 1990),
4) 170 ZE2 2 7o §FE YHsE tljolE 04
F 4l 3 Bolo| BIslD o0 5 8-MET|
o] djols= gT-7holl HFHOl EEHO U MH =%
bfote| ZAZYE F FX|EZZ o} Of4|A
F2l3k2 (Dale et al, 1991), 6) Al X{0of 3742 &
TE dHsiod: Y so Feg 7XX 27|
o 2olck (Wilton et al, 1989). YOl 4-AM=Z7|
E2 8-MZ7| djotgFel PGDE= 1) ¢ 1 E
2 zld ke BTUE OI8¥ F U2d, 2)
mosaicisme Mg = 1, 3) MA+FH % 4
ofo|Alo[2t= AlZM AlZtXHoz BHZEV|9
HEZ A7t E7hssicte chEol Uch

HigEZED[2] Biotes LR MEZRQ} Hotatelaly
o2 B3tzsd dLuAuHE MHs0 PGD
of ojgg % Ach 1070olM 307 el &P E
g = AL} (Dokras et al., 1990) 1070 ofate
B7E MHAY H2 Hiolel hCG MU 3X3F

dEAE = Aok

Table 2. Morlhological abnormalities related to
chromosomal abnormalities.
Embryo Morphotogy FISH Results Referencel(s)
Normal Morphology
20 to 34 years old 16% abnormal 1
35 to 39 years old 37% abnormal 1
40 to 45 years old 53% abnormal 1
Dysmorphic Zygotes
3PN after tVF 80-100% abnormai 2,3
3PN after ICS) 100% abnormal 2,3
Cleaving 1PN after IVF 34-50% abnormal 3, 4
Cleaving 1PN after ICSI 70-85% abnormal 3 4
Uneven PNs 87% abnormal
Cleaving OPN 43% abnormal 6
Dysmorphic Embryos
Giant embryos (>200mm) triploid 7
Dominant single blastomere polyploid 7
>20% fragment with 56% abnormal
normal development
Muitinucleated embryos 74% abnormal 9

References- 1: Munne et al, 1995, 2: Cohen et al., 1995, 3:
Staessen & Van Steirteghem, 1997, 4: Sultan et al., 1995, 5:
Sadowy et al, 1996, 6: Manor et al., 1996, 7 Munne et al.,
1994, 8: Munne, unpublished, 9: Kligman et al., 1996.

X Zx| AldE AFZAD djolof Ao oAl
= 0|4l BlEE 20%-40% Olch H20|AM = vjo}
o Helsts Exof wel YMH = olAS FISH
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Jlgiez A #aotolcot

H20IlM Ex0| 4l Hel® JiX|= siof
ol Mz gtxte] Lto[7t Fotetol wat FMA =

of4at Bilzx FIIstsE ZE & T AUCh v[FHHA
Hel & 71X £ djolel A S22 uvjotzt H
M ojMEg XD USE & 5 AUth

E32 golo] MAsH T 8-MEZZ| sjofoilA
170e] g§7E MAHS T FISHE AlYME Zzol
ch #X{7IX| A 13, 18, 21 X MHMH o| A
of ths Mt HeEoto] B Aent 2ol
2 M 1o 16 S FI1510f dijotoll Al HM
A ol HITE HASIUCEH

FISH 2f 842 88% 0|2, 43%2| Hijort
A = o|M8 Zuhstn UAch vlFH 4 diot
Z MMM ez A vizol HiEo EUS
of, AHA F HMA 168 MAMITI IE &
4t (Kearns et al., 1997).

Table 3. Results of PGD~FISH analysis using probes for
chromosomes X, Y, 1, 13, 16, 18 and 21.References- t:

Murine et al, 1995, 2: Cohen

Total Blastomeres
studied

Blastomeres with
FISH Results

Normal
Embryos

Abnomal
Embryos

40 35 (88%) 20 (57%) 15 (43%)

Trisomy 13 or 21 -3
Trisomy 18

Monosomy X

XXY

Monosomy 13 or 2t

Trisomy 16

Trisomy 1

hA——w N

(Kearns et al., 1997)

da 9 =9

MEoA HAZst H To| oM HE,
A 2 AN sjole] PAHA] ojAMR MUkl M
Alsiatoll et ekg 7 Ech FISH 7IYel Tge
2 F2 MzZ2d 77l U= dAMZoM &
S HPE g7 AlEstadct

MK AP 3 MAIMEZO|A HOoiE HMH £
ofat iz oAt @AW EUCH o] ojaE &
ZMAE AMAl O FEBHE HSAE F AR
of, 7 o|ao| Fo2 MutE EHAo| Ach

HA 22 X £FolMel FMIcH Hohes
5 MAMEZI BEEO F YAMEREH FH
2 RHEFME UyslE djolFFEoAMel FHO|
A AMol e F3AHY Holct

sfolZFoliM el H&st FTol4 HMEO 4
HECHE 1) MEZCH ¥ AZFUES LAY
Aeni, 2) BxMAE AMYA FHE o|4t oijo}
o RMUEE H2AE F A0 YLEE FTA
2 Ziojoq, 3) vfolo{AjAl o4l ufote] =& ZA
AlZIeg clefgals H2AE = UL H2R

~

M 2tEct

grole YMMZ X ™ djore] HAMH
ola Zichel MM E =00 3l0f, FISHS| &S
ME FTAIFoL Bk S5 HMA = ol4 HM
Al bt o R &3 HASE HMAHolr Jeta
Zof otd2l 3 2| HAMAMo| ciE Y £
28 AoR HYZEct [FUolMD YA#HA
ool FHEL AT AlFE dFol, ol JleS
LAMEEEIM DHHsto{ol B HHEN (BER2
M, ghxtol ZAHE FehHIt ol Uk

2 <9

Tremendous progress has been made over the
past quarter-century studying the genetics of
gametogenesis and the resulting gametes and
embryos. Studies merging molecular techniques
and conventional cytogenetics are now beginning
to bridge the gap between what we have learned
about the meiotic process in males and females
and what we know of the mitotic chromosomes of
zygotes.

Numerical abnormalities in sperm, oocytes and
embryo can now diagnosed by fluorescence in
situ hybridization (FISH). "At risk’ couples can,
therefore, have only unaffected embryos replaced
in the uterus and avoid the possibility of
terminating a pregnancy that might only be
diagnosed as affected later gestation.

Single—cell genetic analysis has also provided
powerful tools for studying genetic defects arising
during early human development. Recent studies
of sperms, oocytes and cleavage-stage human
embryos have revealed an unexpectedly high
incidence. These genetic abnormalities are likely to
contribute to early pregnancy loss and have
important implications for improving pregnancy
rates in infertile couples by assisted reproduction.

The widespread use of preimplantation genetic
diagnosis (PGD) "awaits further documentation of
safety and accuracy. Other issues also must be
addressed. First, the ethical issues regarding germ
cell and embryo screening must be addressed
including what diseases are serious enough to
warrant the procedure. Another concern is the use
of this technology for non-genetic disorders such
as gender selection. Finally, the experimental
nature of these procedure must continually be
discussed with patients, and long-term follow-up
studies must be undertaken. Development of more
accurate and less expensive assays coupled with
improved assisted reproductive technology success
rates may make PGD a more widely use clinical
tool. The future awaits these development.
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