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1. — %R Tk b X AEA AR &2 R E4hF DNA #RE 6 e
BTk, B %03 () BRI AR P O mie & AR IATA R
5 AR AR ERG AR RER, REOERED TR EITRY
S RFASREETIEMS EARF (2R RA A T84 DNA F ¢ DNA &

5|,
2. RERAER 1 975 3%, LFHRATEBIAME@mIeT, X#
TAR AL b e G4k AP DNA 4845 i% @R W Rz AT B 90

10 4k,

3. RBEAAZR2 G F &, AP AILTFhraipstis. L3R
Triton X 100 X7, T4&prRAZ IR 415 id P ik B,

4. RELFEZR 1 69F &, EFPEMETRY, BEFAEHEAL
BRETFRKER(TE: VP8, 3:D)XTE, B @Bl Eqk,

15 5. RFA—RATBERMNERGF i, LVEREERRGHTE
DNA 53| & 38455 5.

6. RTAE—AMBARF|EZRGFT i, L P RATEF TR
MNEAFILARAT, ML PTiE DNA 571,
7. ARBEAFIEKR 6 &5k, H ¥ ArEAReH R R IFILY.

20 8. MB/BAE—AMERANERNF %, RPRITAXNBIESEF
%, AR GER AR EIA T 2B b k.

9. ARFEAAER 1-7 PR Tk, T+ RARLRALLE R
R (FISH)4 7 €8 % &4k f= DNA ¢4 1% i6 40 0% .
10. RBAE—RATERF)Z K7, L FFTiEEe%H BAL3],

25 11. AR\ERA)ER 1-12 PE—RGF %, LPERATENETA
MM, P F—FB4DNA R, FoFk 3°-5 ss
RE, F=¥ilskss RE&.

12, REBERAEL 1 65k, AP RXAG 2 UMBTRFAE —




01811237.4 R #E sk P OFE2/56m

B
13. ARFAF)EZR 11 K 12 6975 3%, £ F KA SMninskss I #47
Tk % —F 3K,
14, REAFER 11-13 FE-RGF %, LFRARXZRRE
5 HATHRR =ZFRK.
15. ARIEAE— A :‘iﬁxvfd%a‘iééiﬁfr, AP HER G LRENR
Fo DNA #) BE 6 tm JoAZ #E4T 7= AT 15 BT
16. ARIBARXA| K 15 695 %k, ;ft“PF)’r:zt Sl A T e EARFH
17. ARBAFZEK 15 K 16 895 %, L@ miEsRy —H
10 B FF ZBAT LIRS R BIAT TR 0T, FTdaR4T R4 EAKNEF
P A 4 T4 €4 B DNA 4741k,
18. *E’«%’%#b? 2K 17 645, L PATE ZBIRAHHA RAATL
.
19. REFAAEK 17 R 18 95%, L P RXAWALAATLHK
15 4RI PTRAERS J 64K Bofe DNA £3), T B3R TR 5 T
BATAT Bk KA 568G R ARIed, & 8 A R BT A0 BAFIE
B3k, *HRERS EARY Bobe DNA A 5| 347400, S5, HFAren
3% 6K B PR ZBARATR R K, PR AAIRATE AR T LM
FAA R —miets, 2R %5 RE FEART BA DNA F7).
20 20. ARFEAAIER 17-19 PR G F %, LT AL R4 R
@ik 18, 21, 13, X X Y 457301,
21. ARE\AAEKR 1720 PR FE, LPIrE —RIF4 R
— PR % AT F EART BT Y.
22. ARBAAEK 1-15 PE—RGF %k, FIAFETRA THEE
25 AR,
23. REAAER 2 05 %, AVHERERLRTM. BRF
JE R vA BB & S T8 Sk R 04 JE B
24, ARBAHER 15, 22 K 23 thF ik, HPREBARHEKRPE
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Rl K EF R,
25. —FE R AR K IAEA RN 8 F E4kF DNA &9 RER
RAZGENE, HEAMNE LRI FARBIHIFERRETRY
M AL R B, R VAR AN F EARE R R BUA B A TR E S ER
5 R PERT AL R DNA 55| 69472484t
26. ARFARAA|EK 25 6935A &, L F ATRIFLHA A K HARTE
4t,
27. RIERF)ER 25 K 26 BiXA &, ©ik a3 _LIFitif4t,
& & 85150 # 64K /DNA 7 J2..
10 28, AREFERA)EK 27 H9ER &, TR —BAFLRAT A R AT
1L 4t
29. —FF K $ Fr oM nAn BB A )& M T H R AERS mICA 6K &
YR, PRSI BREER A LR ERRR TR, AUREEAN
FERGRBRER, FrdXHE4H AR A EHRP 6L ER
15 F= DNA Hidit FiE 5 k5T IR me(a) /) Frid B i A K dtm e
g CARSATHBINM I AOAR X2 % EARG RH KK, REDLHER
AR NI RGERANAGETEREEARAFYREARAETHE
4k DNA % ¢ DNA 55,
30. ARBARA| K29 09 R &, RPKATEBEIIANMERET, X
20 AR smAeAE ey & G ARAPTiA DNA 28494 i @i B4t AT4 8L 4
YKk,
31. ARBEARAIEK 30 Ak, LRI Frirmifatis. 23
2, Triton X 100 X5, “T4& AT AZ AR feif i AT ik B,
32. RERAER 29 AR, AFENBTRY, BAFARR
25 WwBREFEERKR(TE:TEE, 3JD)RFE, BT @EHEER,
33. AREARF)ERK 29-32 PIE—REG A&, L FEREERRYE
&) FTid DNA /-5 Z s& 42 551 .
34. RBRAIER 29-33 PHAE—FHR K, LFRAMEFI %
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FH 8 BATITIRAT, RIEFFiE DNA A7),
35. AREARAIEK 34 YRR, H P ATEARILY R K AAR T,
36. AREFEBRA)ER 29-35 FHE—RGARE, EFEBTAXBRS
ok, AT Mm@ T 5B & k.

5 37. ARBAAIER 29-36 PIE—R ey Ak, EPRAZIRIE
LR (FISHYA % 6,43 &4k 4 DNA $ 2 i oA .

38. ARBARA)EK 29-37 PAE—RAG A&, HF FridssEH BAL3L,
39. MIBAH|ER 29-37 PAE—RG AR, LFRATENEL
BB IMEL, AP E—FhE PRER, Fo_FhR 35 s B

10 B, B=¥ikss RE,

40. HAERF)I B K 39 AR, L RAZEAAREETRATEE —
¥R,

41. FRABAAIE KR 39 K 40 Wy A&, ¥ KA s oa s 11 #t4T
PRk —H R,

15 42. RERF|IEK 3941 PR AR, LT RAZSHBRE
#HATRAG Z TR,

43, RIEARF)ER 2942 PHE—RGAE, LPHELHOLE
g4k Fo DNA 84 B fi& S foAZ #E4T = 71578 .
44. BIBRFIEK 43 Mk, L FAARLHAARLEEKRTF.

20 45. AREARF)EK 43 K 4 Ak, LPBLETEMELRE —F
R F YR ILIRAT B AT AT R S0, PTRRAT R AT R R E4R45 7
6 R R EAK T R DNA 457 d .

46. BB AEKRK 45 AR, LR ZSIR4F R R AFL
#.

25 47. AREARFIEK 45 K 46 9 A ik, P RAMBRIATILHIE
AP R AT RERE F EAR T B A DNA 3, A id —B4R4tHF A 5 P4
BATAT B B Ak 9 04 AR, B 8 AR AT A BRI
85K, sTRERS e 64K Y B A DNA A 5| 47400, LR 5, AR
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RABRKEA A B4R, FHERFIRA ) R AR T LA
F AR Bl —amieis, 2R %R REF ERT RF DNA 57,
48. RRIFERF|EK 4547 FE—RG A&, LFE LR R
k18, 21, 13, XX Y 4HpH8.
5 49. RBEAAE K 1720 PE—RG AR, L ¥ L LR Z
—FFRE T4 R EARTBRF MY,
50. ARFAAER 143 PE—FR A&, AAEFETHATL8H
51. RBRAIRK S0 A&, Kb ATRBELLNKTR. FalF
10 FREAR G RAFKRGEHEE.
52. ARIEARAIE R 43, 50 & 51 eh AliE, R REHARERY IE
Fe et R E AR,
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10

15

20

25

W& KB ik

AL P B—F R F AR AR (Gt 3% A SEAFK) 0 AR S 4 e A% &
L@ (Fe DNA R ER T iR, REFIT kT 5T
FAED R T de F w5 E P

RERKRRAALRT LR EARRF., SHEEERERR &K
B EZANAR G R ABEREY S0%A L, FEAHETHR
B =858 5%, FBb, 05%H A ILEF LML EREE.

FEAFFTRAME LOREM LY., HEBFE, Fihak
BT 46 NIEF ZASRE EARS A R AT, QIR AR
EAR). BARM(EZF—ADARER)FSZHRUENZ —F L EKR). GRE
WET . BB FFHEA R L GRS T A mII AR LM T H
QLIEFTARG) iz, B FodE,

RERLSEMHEHRTERFHELX, E2EFFALT, A
MARFEEFREHE . SHMHEERFFTHEFLFAFTHFLE
AT ER(REEH R ELENEARIRG)., MR EERZFTLE
THREFHY X, EXHEAT, EZRELHFEF/REIN.
X—BFHELFTRE, OFEFTHYRFCHEEARZGIHAI,

ARG LETFARFTORELLEARF TS Down KL%
ARG ZRH 21, RERIBZHRRGH 1/650 342 )L& B4 454
ARFIARE E BB L FiR%EH 21 =4k Down K4GEAE., #5%
AEEREF 21 Z4K Down K826 L A E AR £ 3,

sPILEF ALY 21 = 4K Down K 454-1E 69 15 — A% 38 1 AL 4R 4
BARRBEHRLE, REEFTEERIW. Z@miRiERIALTE 23
0, AEmicR e it MBRERS @I, RRLeAREE
RV AT A EAR R iR B ARBATEAN LT AL,
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—f% 21 =4K Down K454 64 )L 647 — BF 28 B 64 16 SR RIS
B & 5FRGF8HA X, Bk, —&IAHIA ZRMH 21 JLEH Rk
MRS H 3G KIG An, AL 45 FHRFHFHREF, NEKHFH
i 10%. B A4 £ 55 B ifoT el 4ok 21 L& 8 kiR,

5 i 80 I A2 L AE ST B dn AR AR 44 A A AR VA BT B L AT A2 B R
B, BHBYETERREBYZE, £EFH Down K LG5 EF
XL ELEARERGBILT, ZEESEH 0,

RIEEANFRGRFTA 35 $)NE LR ZTHRWE AT H R

= 8K — R ERATR AL B (R BRI/ R EIRT R R),

10 VAST B8 )L JRAR R BAT e EAR M. X BB E F ik, BREERA B
FAFIESS, BARART R 3E Ao, B 0 E B2 488 —F FH KM 4T
PR 5k, M TR EXANIE R 5 ik,

RFTR S, FEREHANE], AL AR AR, 40
BARNL—ETTRX—FHE. BTHZH “EBREN” oM

15 JURIE, 2o FmILeg 21 =4k Down K44-JE, RAETHLM, X— &
HAE T2 AL,

Down K 4GZ&EMELR L CHEMmIEELEMAERAREEHFL
B, WARTRAFFAROLLBEARRO T BRE, ¥ EETB
JUERAR 4 3G o, AT 3B E o P BE A6 4 B K T 38 2 (40, Pertl #o

20 Bianchi Semin Perinatol 23, 5, 393-402, 1999: Bianchi Eur J Obstet
Gynecol Reprod Biol 92, 1, 103-8, 2000),

RAFA RN RS, REH P HHZ L EREH B
AR(FISH)F £ 6y Rk, sT4 GRS E T4, sT5 R B h P 495 psin
JRHAT T ¥ % % H A=K & T4 (A Hahn %, Mol Hum Repr 4, 6,

25 515-521, 1998, %it).

AR SRR T ENFBERT R GHERA—R O -2
e floFa i st b FRERG m Bt B BT 4 B AR AG ta LY OF ok L35 A A 1
W BELSELE. BhREREESBAR meyitik, (22, &



01811237. 4 o E3/20m

K 4 AR R AR B AEAT 4 B 69 0 B4 tm iR (L Al-Mufti % Amer J Med Genet
85, 1, 66-75, 1999). & KiXAT AL Rey4EATHIT S AR LT
X, 422 F) B X s K HEAT TR RS T A A A R BARCL
Hulten, The Lancet, 357, 963-4, 2001),

5 KT R 4esk e B 5 R EAR K EHZ DNA 77, LERE
ey, FRAWEFLZALFZHHK TN ELAT. AALBELH
UKL A DNA B4, EHBRELEENWESRT, EWHAa
AN EFELE., LA XHEERLFH BT (FL De
Lange, Science 279, 334-335, 1998).

10 B A AR B AR sE 43R 0448 Fl &9 DNA £ 540w, KA
AR 0 WAL R EFTA R EARP AR B SRR, HRE/MK
FE R, AT KE M TAAE T 2-30 Kb &9 DNA.

K 4% R Aot 3 AR AT & R4 B EAR AT BRSO AT
M) B B ARGE FoESE 45 K E (Poon %, Cytometry 36, 267-278,

15 1999). iX L BF 7 R BB E-F AR AT W A A W IEAZZ A T 4
BE—EE, REdodh, dovk BT, st KkEMEIRFHIE
Mefk. vAsLh A ah, MERS tmfie b &g EARGY SH AL K M AT £ LK,
&0k A A GG | (JL De Pauw %, Cytometry 32, 3, 163-1690). H b,
P AERG e BRIl A E ke, HEANMREKRER LY

20 443845 DNA ¥ £ & 7| (Friedrich %, Pediatr Res 49, 2, 256-6, 2001).

AW EALIN, TR R XA AR RSB AR A LA R(Fe
BB EAER)F A BRI S me A/ R P AW, A
H A F €4k F DNA,

B e AR K BR 4R A — R X T B (648 o 7 B o 58 AR 40) 3 TA A A

25 M AERS tafoA . 4 E4hde DNA 8770k, &7 &k Qs EHA AT
4 AL Y e EAR G BEAL BRI A I B R EAR RE R &, R
J& (DY AE 4 B ik K Ak it 2 45 R ARG 6 I f6 oAz DNA e T4 &
F AR 4m o4 DNA # ¢4 DNA 571,
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ErRE, KAPHAEEAEIR DNA Asta T E A 2R A4
A, ATEARAEAEARAT YIRS mitt AR RITER. ESR@F,
A% R BRI Aoz M g R E4R DNA, AZA TR, H4
BAERT FEQPTA N ERGEE R B#ATHEKL, REHRHIT—K
5 W) 6 SR AL BR BRI AL, T IR ROARRE BV BTA B4Rk AL DNA A
3,
o R ZFIE b, IEfE g EARKRG Xkt DNA, REX
Al dext it ds DNA BA 45 7169470484, #£miZ DNA, AXA
W 0L F BT iR 4T ATHE S DNA £ X,
10 B iE Rk R R (I F /R R AR )#-AIT. AL
BT AGA “hBg MR Qs h, hFRaR, BT EHERAAT
S B H AL miE.
G R AWRRALSRAT. EXFFEALT, AIHE, Fib
HERBEESI N Wi T . HERRZ B, FlleTATH A E, wiE
15 M YPAERS . 23 3K Triton X 100, 3% 4m etz R 51k AL 32 3 47,
AT RY, BEFERK, RABEZF %, FEREKARS
BUTEL, 3DRTE, #Adaet 2EaKBET, A TFoMm.
3 5 (b)) ¥ AR &9 A 5 RATIL L EARET, ARk R Is L a(E
AL AL ) B R EARARIT, B AR IFEAR L R A T A A
20 AThE. AAEMHELT, AT R4 % ek DNA 6554w 0% 6
B RAEH “EBERW FATL e ks TR,
E4FF Rk ey T EF, FHEHKRT G0 DNA Astiz
DNA 5 5| (de st 42 5 5\ ) B A 4% Fr M 69 i BARILIRAT e . &bk,
FET IAFIT (L 2 R AAT )W 40 RARAH 47T, RERMAH R
25 FHRR., E—FTRAHST, HllormbBkh LT, &5
ST R R R4k AN ER AR G AR P - B ok B S 4a IO AR (SR K AT
i),
HATSM AL BRI AL EYIE 4 ey Be 0,48 BAL31, ARIEE fix 67

10
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A2, RieRAAUH DNA 432 RER6GEE, Fi¥smibst, TWA=
ANBB T EHATHM, EPAF MK, &k DNA &) Rk, £
FoME, WM 3-5 ss REK, EF M, Hikss R, RAE—
FE ZNBRGELSNEE OGN, S _NERGE LSBT
5 ShnAs BR B 111,
ARBT A R 504 €485 DNA 64&448 =2 6 m I,
HMATEGFMN, WwBeRE. BARAG. BEMERTAEE) S
W, FFEIX SRR B & (e AT A 69 4% 2 B8) M A
A TR R EARR R ek DNA F7E 48 F Fes
10 R HBA—Fr BRI FHF X, £FTLEEZ% BOR” i
A, B HATEFFEMT 6 R EARPM I BRBE R AL 4 R,
TR XA GRA.
PR BAKBE 2 %64 5 ik RIRF BAR A R RS R R K &
NEARFERG A RKRE FORAZEE. EHh kTR AmGAEY
15 R FH, x5k DNA A5 Kb R4E 4 L(FISH)#AT, RA %%
5 Tsmki DNA R4H45 669 FISH, THEFERFE LR T
B, B RMRES, KA A B AL X (CCH®RMFRA,
ST AT 3% AL 5
5T F) R RE RGBT F 4] K(cordocentesis) &y fn ik A K Foif if & 49
20 Frao A, VARKFRRFERBESAER T SN EIRE Gt
DNA F3| KB BT REFA W HINELEAE L. — 2 RA AL R F k%5 E,
BP o] 3T PE 6 DNA. 3 €48 R 40 JOAZL 47 72 5T 50, vA % 24 E4K/DNA
7% (3= Down K44 . Edward K 424~ # Klinefelter & 42445 )44
B EBAE L C1E & BEILE K 3)),
25 A, RAXRLAZ ETHRFHIEE, LERZFLFRERT
FER ISR T 615 &, T 5 AT 05 /5 BT A R S A B AR R AR 69
B, QLEHIRF L E kTR, FRE SRR G S %5 ER
0 e K.

11
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FEARFFTHTNTH G EART R, TEAIHHEEARE K
AFICRARAT R AT, ZIRATET SR T ¢ DNA R EHT,
st DNA #94%F & EARRS BT R BEA 471, Bk, xR TER
CiR A G4, % &4k DNA 37 ZSUF4TG M), eIl X 86

5 JLth1E 8. #RIE BRI B (9 R, 4o Rig ZBARAN T F &4k 18,
21 3 13 A/ X R Y FEAREH4FFH, AR Y,

EHEm X/Y. 13, 18 #= 21 44 FISH 454148474 B 77 o7 @ i
st A RFR AT F ARG L L EARTITALE) A E G TR 757 F &)
2 70%., HRENE 2Bt LR Lo EMEERRT

10 (4= HAL)E & 69 KA R L ATA, A Sl iR B B m b fs)LeE 4
B H#IN), B ETH AD] 99%A b, iF 535 692 TR A xR R
KA Fw A 4 e IR 4T,

ik iZ Z BARAT A T AT LY, de X RARiLH . ERLH
FEAFARLERTEY, ETROFT, KRAWAKAIFTHEK

15 AR AT RS DNA B3], Frik — 8354 F A 5 FT R A BIRAT B
BRAL R K R ALY, K P AT ZMBATILH F R,
M pEfE DNA, K2 U5, BPRFATAR RGO K T A Prid 2K
ek, AMERAFRAFHRARTAS TARMYG @I, R
@Ak DNA W, STARE il id BUE B A 58040 38 L e iR B R,

20 EhiaFEF, LR TEBAFLH S TFENLERZNER
B &R DNA B3| F ATRZ6LE L. X Ariedhsmst T &4
B FERRRTULER., FTdEeiEEe) DNA 7T £ X% L
T oA FHEERGIES: DNA BBl 6K E, EIAMLE
AR —NEEFRE,

25 KL I 3% 2 3, 5% A% S 6 AR /DNA ARie ) RAAZ T2t & € 4k wy
(e ZARM)H B Z &, FALTs Ly L@ R Haheye
HEHG R E )T E. RBREARMPIRYGHIETRE, T
GALHEAN A —F4F i & G AR Bt Ropairie ey A4 5 5 —#

12
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4R EAR LB R RAATIEH SR LS. B, Hesast
L3l 0 e GRS T AR 1% 7 ik R AWM F R IRA]. BN AIESER
Wy Al RS IR B K F REA K YHF AT R EAR, SeBERE iso 12p.
iso 18p 2 isodic 15, VAR % b5 £ F K LA X4 4 F4H HRL.

5 il 1118 4 b 45 T ARSI BT R 69 36 6 DNA A7igdp, TRM L
HEEMNERERFBIEEFTEARFGEEARFF. XEFF O
VAT #0849 Down K 4246-J%. Klinefelter K 474-JE#= Edward K, 224~

JE..
EAEP—FHAFTERY, BRESREALHERA LR R(L 0
10 RXfF ), REBILFHMA %, 4 Lymphoprep(Sigma) 3

Percoll(Amersham Pharmacia)7 5%, A& 55 3k 452 69 LA tmpb,
KRB RAAFREER, o BETF XA B IPBERS . 23 2 Triton
X &, #mieigiEEia e,
AETHFRY, B EMEAR, hETFBRR(TH T,
15 3R FE, FwmeimLEeRER.
RERZEEHEAFRTEMERAEEA L, 5t B8 (3
BAL 31)—#L8F —& 81, Z iR R A EBIRsEA, (28 T
P& G 3% 45 DNA,
B FTIE IR F A NS A ALY IRAT, o R RAFILIRA. EE
20 M TR EIEAL P R E R R R E, EAREE F 13
AL R B EAR AL R BB EAE A,
Yo R IR AT I R HATIEN], MRS mieAR A KK, ik
JOAZ R EE K, K&, TAASMKR Do AR BB FiE, AEA
mie T o B i KIS e,
25 EARGZATETY, 2BF, ¥ B RRAIRILHIE4L 5] AZ
Fridsmpe . 146 REAREGRA LT FH TRUAFLH, o R
By AT (KR E). Kb iZIEAs bty DNA 25557k — 445
AR, AT RA AAE M b R BAAAE R A2 B 78 B 3470

13
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7.
—F AW %K E &4 DAPL. %£k%. FITC. Cy3. Cy5. %
TR Fe At Fadd L i Brac.
AL FH —F @ RAE—F K T BR300 AR A RS R
5 . F&ARF DNA 69387 &, #RA & @ —Fr4e 10 DNA K%
X B e I DA% B B VA B —FF R F AR AR S EAK KSR R B P & N eh 4%
Z DNA 57| #9473e484t, o % R AR2484t.
ZRANNET L —REM T EFFEFTETE LT R F)
KW de. EF @b, BOKH £ T @4 ZBARLIR4, AR
10 RAATILIAT, ZARATAT G AR K By 3 DNA 55| LA 4
S, B AR BT R 6 J ek R
PP X ) &38 ©L8-4% 4 Je.4 3 7] (3 Percoll & Lymphoprep)#/3
MR G A (Jo s o P AERE . L F R Triton X100)Fe/ R F 34555 14
49 5% B B (de BAL 31),
15 MEEIERGE: MmO A Y 1k K7 R A ITTE S
AFAR R M 5 BT95 87 AT 56 F 69 (L Hulten, The Lancet, 357, 963-4, 2001),
AE P RAL LB XA R G ik,
A7, BHEIFHEE: 5 RF FISH HEZS, T8 %+
FOUB LB (AL R A HAFIL) AL R 3545 5 1) Fo e G 4RI Bt 5.7
20 X — & AR RARFT Bl 4oty . FISH K2 B #7458 ik 6947 5
e EABEGA, wACHRAEHH Y —H, Frik FISH-FISH
FEAFME. Rk, LEBETCHARAAEE. AT ERLE
G UL BERT ], SHERAEER, —H K 6 I, LRFHETET 4
BN, LA T HIA G BN, 3 28BS G LA
25 HIER, B EATAS OAEGHERETHK.
RB L RAPFAE W T A T, Fmibidls) KL,
B 1 A =& B AR F ER/DNA b5 £ 68555 £ 5
VAR ST B 6 BEAT T AR A

14
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B 2 ATEAANRARLAGEFRFIENS B RSB 7 ik,
KL JA (2)3% A 4% Sk FISH 484t Fa(b) i &4K Y 4574 FISH 34T #4745
My LE R,
B 3 A=EBLARA KL GERFIEI w0 RSB T %,
5 KL A (a)sm#ads 7+ H FISH R4t A=(b)# &4k 21 45544 FISH #R4T#AT
SHTEY LR

FE 345 1
MBS S b o b o E KR (S BERE T IR) T 5 B A M
10 EAFEEA 110 F= 1/100 £ 1/1000 44T 2k 64 R E) bb ] 64 BE 16
T At RER Y, ML WA L£—A,
REFBRERRETERLIPANE ¥ A E L @0/ m oAk e JE 64 5
WAER, EEHB . & SMARER N, e REHRITHBINM DNA
Ak, REFX L mipt R esaifs. AR ERFFHIEA 2
15 R VASAT R A B HAL AT

1) tmpesl&
3% F EDTA & ¥ ¢4 10ml #1&t ik 5 10ml A% 34 42 #&(PBS)
#d-, ARSI 10ml Lymphoprep (Nycomed Pharma AS, Oslo, Norway)
20 EFSoml % ¥, RERBBATHRI E—E 10ml ¢4 Fr ik hik,
vA 2000 rpm R, HFATERE B 30 40, REE AL
RE, RAMBHRERE@ICEQG-5ml), bR TeEHRen
JE. 25, ¥a B Remitm PBS #8483 % £ 4k4214 8] 20ml,
RS VA 2000 rpm ik B, HFXsmfa B 15 54F, FE LAk, Hm
25 Je IR % -F Sml PBS #
vA 2000 rpm ik E, & F M= ARM 21 HAREGFKRKERE S 15 4
. s FE AR, e B RS T SmlPBS ¥,

2) fmig RSk

15



01811237. 4 Bowl B #10/205
o BAF BRSOt dm R A B M BE BG dm O AR R B IR AW ) RABAR R

A 10ml 64k, AERS S A @A HIE 1/100 17100 #= 1/1000 4K
BAWETREZA,

5 3) fmiR tmfedg b IR ¢ i A4k B
SR I BEAS (S 1 g/ml 8 T BRARIEIR ) e N B bk B 4 e 3 KA
AEGRASRT. £A4CT, HXkmpREE 2 94P. o 2.5ml R
WRSZOEIZ B R, SRE VA 2000 rpm ik B, WX s minae s 15 94T,
B AH 1%4 o iF #H%& 4 (BSA)H PBS %k 2 K.

10
4) BIEA G H EFE T
¥ 200 u] wmieRBRETF A8 L, RETR. REHK
AL e GZ B K L6 200 ul 2% FREE R, K E 10 44, KB
AT 83K A £ PBS ik, Blid— A% LEALK.
15

5) MBIl il AL
FeAa AR (40°C-50°C) L, 8K A £ 2 0. A& R HHKA SO
ulggFzd, A 1-5 #4349 Bal 31 8 (New England Bio labs)i# 478
WAL, HFEIELA BT 37Che#tdr £ 10 54F, £ TF, #@idf 2xSSC
20 FRAMESIKA, KRB RAE., RERBKFEL 27| 08
BLAK, =R,

6) s&¥iég PAN FISH
A3 4 28 B 0 2% 42 DNA 3485 & (Dako, Glostrup, Denmark)#4 1%
25 JA3L8R, JEPTik 83k A A& Tris- é,i/‘f E & (TBS). 3.7%F B ATk 32
BRTRE. RERERBABL—-ZAFTEEK, ZATHR. A&
I3 A EAN 10 pl FITC a*méééfs#, Rt E—RBREHA.
EBOCT, HiXSHBHKARE 304, ABATRTHRALET 304
B, B EhddEhf kg, A3 —22 CEBK. 4F

16



01811237. 4 oM P FEi1/20m

Xk B EATH, KREA & DAPI # Vectashield (Vector
Laboratories, Peterborough, UK)ﬂt ’li;-fé €&, MEREZKKEBE. &
3,

5 7) k8 Vysis AR A &, HFEEAR 21, 13, 18 XF Y
H A IRA R R
WAL AT IR BRI A BEANREAT 2 547, WBEKH EBEEK K.
REHBRA MK, TR, RALRE R XK, E8IEA LT
AR REK, #idZA 73CTF 70%F Bk 30% 2xSSC F 5 45-4F,
10 Y2e, DNA &M, A3eRE 1 #ie 10 ul CEP 18/X/Y #54HRA4,
G ¥ E 8 2 FAen 10 u1 LSI 13/21 4£4+R248-#(Vysis, US), ¥ £ K
AR ATE R L., ARIKRKE LR A 4, FEIHEA AT
AR EEZT, £3TCRAFHE 16 PiFRiIR, HBEE%KA,
P& 3L A A 73CTF 0.4xSSC/0.3%NP-40 & b #oik 2 o4h. REWH
15 B K EFERT 2xSSC/0.1%NP-40 5k F 1 44, HxeTBE,
3 10 ul DAPI 11 £ #5%](Vysis, US)IunF| it Fe R A, AL E3%AH
TE4H.

8) BHEEA K
20 R 100 4544069 Zeiss sh@) BH RABMBBEBRA . AE
B o R BIMNAE S, XA FAH SmartCapture 344 (Vysis, US)4y CCD
AR AFE £, BORH BN E R 69 LA A 46, AT
2|45 7).
K FITC JE 35, FFdbatsgas A #ATH 4. 124 England Finder
25 (Graticules Ltd, Kent, UK)it. & fa bt fo f M da e ég42 B . #K /5 A Orange
EE(Vysis, US), stEE& 142 Eeymietr B, o5t ék
Y Ao 21 #ATE R Aot

17



01811237. 4 oM P FE12/20m

K FITC 75 35 69 % X B4 K R 9 7 3 2k i JoAZ F A b 4542
5, mALC@EEFEAARILFEAERES. RaXRREE5Y
48 IR A% Vo B 3 B T BT ) & A 4 AT 4 B B Ao B 4 JEAZ 1Y 1B~ 6 TR
B, B b, MEAE@mICH) RN, FRAEBREGLFIAT,
5 RZdodt, wRESMEHBHEA L, FieRENWYLE. (B 2A
#23A).
#%&, KM Orange j& 3 (Vysis, US), 547 AT AR &) tm e B,
VARG Bt AR 21 4%, EHMOAATAH —A Y FEARF A
FEAR 21 125, sTEE@mpIeRs4(1/10, 1/100, 1/1000 F 44kt
10 FERE 5 ALY &3k 1000 A mAeR AT 47, AT A R
16 Y125, R RR2 9 EK 21125,
KEREA AR A(PPIRIAA RIERE i)t mietsFe Y 155
EHINER 973%8—2H., Y KAMGEREREHE T F Mt
FE RS 4n o B4 (95-100) 89 3¢ L oA 45 R — 2. (A 2B).
15 B IREAT 364 RSB AR ) RIE R 6 b foAs An ZFP 3 €,
K21 250 B LA A Re —50kE, AT ERBP, E/EE 83-90%
Z g, o iX s sE R E AV LT A PRI ARG FKHERT FAIL
REGER—E, FAHLAHEH FMHLRGTERZA. (B 3B),

20 10) .88
X sk gk R &R R s A e e GRS FHARAT 69 I E FISH 45747,
VAR A Z JE —if 18 1842 A 64 3k A BEARUK AL, VT AR R R B e i A 48 R
Z A AT R 4.

18



01811237. 4 oM P FE13/20m

FE | 2
J st BERS 47, XY+21 Down K 2455 89 5 #1340
1. etk fofr bt

J& 3% & Ethical Approval from the Local Ethical Committee #4 ) &
5 Ban P e, BHFIRGT RIMIERS 16 AR FaLRa 12ml, feA
3 2 AN e LE(EDTA)S & .
ZEE: EAERBIABAT L#E T, HERMETY Fh0,
RKEFMFRALTIRER K EEE®IE, BAibE2TRE., ]

10 2. FEfsmne s £
#%4%(Ganshirt %, Diagnostic Cytogenetics, Springer Lab Manual,
1999 R. -D. Wagner, Fetal Cells In Maternal Blood, pp401-415) % .88 &
AW F ik, KRB ZFEAEATE do do R A RERG A% AL by
15 % 12ml i% EDTA s A 3] 12ml 5484 342 7 & (PBS) ¥, 454%
KE RS, MBREH 6ml i 2% /PBS &M hun 2] 4 A~ 15ml R
LHEET . RAEHEZHEHKRMIGEE, A= E Percoll* (Amersham
Pharmacia), 442N T & 3ml 40%#éy Percoll, &% 3ml 45%¢)
Percoll, R /& 3ml 50%%4 Percoll, X/Evh 500g 2 &, B¥iZzRZRE
20 30 o4, BRARE, HBEREGREY, A S00g #AT
B0 10 o4F, iz @Rt /e PBS ik, KREARE it s 4|
EWAURR AT ERA, A 31 T LRRE .,

3. BHA B EFEHE

25 FEZmAERETARUHIMELRARKA L, REF
B, REER A e, BHizmRER FEEEZ 10 4547(50ml
PBS, 0.5g MgCl,, 1.3ml &) ifit— &7 TE(70%, 95%, 100%)H%,

K EATFH.

19



01811237. 4 oM P FE14/20m

4. AZER ST Bl 1k
s (F SB)PHANFE, A 3 ${i¢ Bal 31 Bt 47
HAL.

5 5. kA Lsek. Y A 21 3f4148 447 FISH
¥ 0.5ul osdfEEFHFTirteyiR4H(Appligene Oncor). 1
ul LSI 2 &4k 21 AR 4E4H(Vysis Ltd.)#= 1 u1 CEP(ID KR4t
(Vysis Ltd.)5 7.5 ul # Hybrisol VI(Oncor Appligene)—#2 %4, 4EA4
BABEANGAE. 10l ZIEHA RSV E TSR MR EWICH R
10 WMEIRA £, REE T5CTFotmar b, 8ok h T 5 44,
ARG R, £ 3TCRAH T & TR,
REBATRREFH. HEKK A 43CTF 50%F it ik 15
4, £ 37CTF 2xSSC P& 8 404, REEFERTH IxPBT ¥,
BZEBIHA Ll 30l FREXAEHORER T EFARK, £ 37
15 CTFHRHFF S 947, &E, HiZHHEA £ IXPBT F 3k 3 R, &K 2
o4, EARFkE, B DAPL & %.

B BBAS KA
KA 40 43 HBeeYy Zeiss 3@ EH K AR AEIK L. AE
20 Lehyk BAME S, KAFAH SmartCapture B ZRKF Z RAHH £
4%, (Vysis/Applied Imaging)#) CCD FRARAIKIF B £ 5144448 4 B £
st 4kt 1000 AN mieAz #ATRR . K% 2, = 995/1000(99.5%),
FesmF(FE)EST, CMBOANH LR FEHAKRNZ, A FITC, Xt
YeAe ki KBS, stE4 5 Motz kB £, X2k 5/1000 a4k
25 TR OASGZERBETRK Y 25, BRBOATAZRT I HE
et miedz. 128, X 5 NMapEE s A AEE T, A
HIERGT 4 BLA Down K 42A-E 6945 A 47, XY+21,

20



01811237. 4 oM P ZE15/20m

10

15

20

25

X’:‘.x\:\. Percoll 45 & £ m ¥ H M mie)s, Btk FiF4HR
o4 Tel/Y /21 A7 L 6364 5 R AN FE5T Y Ao €4k 21 15 53144,
#t 4T FISH &%,

ERAF R ARE TR QIRARASY, VABARIN BRI 425

ARG R R Y21 BRTFEREEAE, TERZLEHK
éﬁéﬂﬁk XATBE B AT ZIEBRERFTHABZRTEA 21 =4k
Down K, 44-JE

64 3
Bt RS 47, XX, +21 Down K224 84 7 515 8%
L e dudt

#£ 3% /& Ethical Approval from the Local Ethical Committee 44 [} &
il Ao /5, BT RIMIERD 16 AR F I F b 12ml, Ao
NE| 2 AT Heva TER(EDTA)E F .

2. mptmpn g &
#E4% (Ganshirt %, Diagnostic Cytogenetics, Springer Lab Manual,
1999 R. -D. Wagner, Fetal Cells In Maternal Blood, pp401-415) % {,8H &4

B L F %k, RAZEEBERATE o do NP6 A R84
T4

¥ 12ml % EDTA i he N 2| 12ml B85 3 4 4 & (PBS) ¥, 454
KERA. AL oml iz % /PBS BbMimAZF| 4 4~ 15ml BX
UHEF. RAEREHZGK@IGE, KN = E Percoll* (Amersham
Pharmacia), F %3 TF & 3ml 40%#) Percoll, 3% 3ml 45%#Y
Percoll, #&/& 3ml 50%#%Y Percoll, #A/EvA 500g i& &, iz BB RS
3 30 pAY, BEORE, B EEE0RE Y, BA S00g BET
B 10 4. @il e PBS bk, KEARE @B S 4

21



01811237. 4 oM P E16/20m

10

15

20

25

B EMAL R AFARAK, A 31 PR CEER.

3. BHH B EFE R

HFEZMARRETARAYBEMBEERAEEL L, XEF
B, REERAREET, m%wmﬂ@, LR TEAE A 10 544(50ml
PBS, 0.5g MgCl,, 1.3ml ¥&),#it— % 7] LE(70%, 95%, 100%)AL
K, ZAFE.

4. B BB AL
FEAGIE SB)FPHRAGFE, A 3 %424 Bal 31 Beit 788
HAk,

5. XA A%k, XY, 13, 18 #= 21 $F4H4a 447 FISH

0.5 nlasgts 368 5 F AR 69484t (Appligene Oncor) 5 0.5
ul A FE A7t ey StarFISH A% &4k Ak 4 454H(Cambio)iRs-. RJE
Fiz i d S AmAF] 10 u1 MultiVysion™ PGT(Vysis Ltd) ¥ . 4i%
ARGV E TSR e mR R MBIEA L. REE T5CTH
AR L, HEBEA K 5 04, ARIEREH, £ 37CEL
AP A AL,

REOBITHRZGF. HHKE K E 43CTF 50%F Ll sk 15
54F, £ 37TCTF 2xSSC # k4 8 04, AEETFEIRTH IxPBT ¢,
30 pl FURSH9RE R E4W) X7 (Oncor Appligene)ha %1% # 3k K
b, EITCTHRFS o4F. &E, Hia#kh £ IxPBT J 4% 3 &,
R 254, =R TR, A DAPI £ %,

PATAS K57
KA 40 1244 Zeiss shE) EM XX EMAEH A ERE S, AR
e RBENAE T, KRAFA SmartCapture B FRF 4 44 547 %
%.(Vysis/Applied Imaging)#y) CCD FRABMIRIF B S H A48 A B £,

22



01811237. 4 oM P FE1r/20m

st kit 1000 A mpAz AT ., K% 8, F0 995/1000(99.5%),
R4 E(EMES, BT AN AR TERYE, A FITC,
KPS, iR AREAESR, A S AmEMRE R, Xk
5/1000 fmibis 4334455, B SHUAR A R R TR mieis,
5 X AT T VA de i A R B4R 13 (9 BAAE 5. R &R 2]
WEAGAES. RER X BAKIEFT ARSI A TR EMAR 18 89 =4
BiE5, 12K Y %’é@ﬁiéﬁ/‘\ﬁ% A B i R IR PR RS B AR R

47. XY+18, 494 Edward K 424-E

10 PR Fa s
fiRiT Percoll #EE £ h RSB MICS, BLRA KRR
A4 Tel/13/18/X/Y21 st A4 b3t 4 5 )25 FF2 130 18, X, Y Ao
F &4k 21 4554, #4T FISHAA.
EEAGI AN BRSNS AR, RiTHA
15 BT RERS ARG e mRAn, TSR IZ M IAL R ARG AR (AT AL TR AT
et 13/18/X/Y/21) XA HE A AR R T AT MARZE
A A4 Edward K424~

% A645] 4
20 B 3t pERS 47. XXY Klinefelter K 4246-4E 69 7= 71 BT
1. dEdRAn do A
2% # Ethical Approval from the Local Ethical Committee #) F) &
e PG, BILHMRT R MIERA 16 B 947 dadc F B 12ml, A=
ANE| 2 ATk LR (EDTAYE

25
2. pERsmR e E &
4% (Ganshirt %, Diagnostic Cytogenetics, Springer Lab Manual,
1999 R. -D. Wagner, Fetal Cells In Maternal Blood, pp401-415)% #{.8A &9
B ik, KR BB AT B do o 5 BE G AZ 4R IO 6
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01811237. 4 oM P E18/20m

10

15

20

25

B}

%.

4% 12ml 3% EDTA oo %] 12ml A58 3 4% 7 & (PBS) ¥, 454t
RE A, FAARE I oml £ R/PBS b NE] 4 4~ 15ml KK
LS, KR SR RS Rk mIEE, AN Z & Percoll* (Amersham
Pharmacia), FF #7&AN T & 3ml 40%#) Percoll, 3% 3ml 45%#9
Percoll, #/& 3ml 50%#4 Percoll, $X/EvA 500g & &, #HizRERE
30 oA, B bR E, HBEHEGRET, BA S00g AT
B 10 o4, eIt e PBS ik, KBRS mIREAE 5
EHPAL R AR AR, A 31 VB BB A,

3. BN B &A/E B

KB meRERE TRARAYIMAIEARAEHEN £, HETF
B, REEFAFEETY, FHhiZmpRER TEEE 10 54(50ml
PBS, 0.5g MgCl,, 1.3ml ¥ &)@t — 4 5] ZE(70%, 95%, 100%)8%

7&7 il-:il-:{-*;aﬁo

4. AZBRInBe il 4k
Bt 1(H 5 B)Y oAy £, M 384069 Bal 31 Beit 4786
HAL.

5. k4 tade 18/X/Y 4541488 347 FISH

4% 9.5 u1 Aneuvysion CEP 18/X/Y (Vysis Ltd.)F= 0.5 pl &t 42 £
W E AR IEAT(Oncor)mE B3k B b, £ L £ K. REHETS
CFéghe#an b, Higdakh T 5 o4, ARKRERES, £ 37
CBACH T A T K.

KRB BATR G FR. FHEIKH A 43CTF 50%F e+ ik 15
4F, 42 37°CTF 2xSSC F 3k 8 4P, REEFZBTH IxPBT ¢,
AEHEHA il 300l FieRAZHRERET FFLRK, £ 37
CTFHR¥EF S o4, ®E, HiZ#EA £ IxPBT ¥k 3 K, &K 2
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01811237. 4 oM P E19/20m

o4y, TEFR, A—iE 4.6-—Ff3E-2-F 403 (DAPI, Vectashield
Ltd.) .

6. RMBAE RS
5 KA 40 434h4%k) Zeiss $d B RABMEIFABRIK L, FAE
LR BENMES, RAFA SmartCapture B FRTF A G o4 2
%.(Vysis/Applied Imaging)#y CCD RBARNIEIF B 545485 B £.
st 43t 1000 A4 BAZ HEATRIZ. K5 4K, 4 995/1000(99.5%),
AaLREE)ES, CMBAARRTERGEZ. H—F &, 54
10 #% @/a\ ERAZTURYAET, BIAEALR TR @I,
5 AALTE A ANTRAPA X 125, KHEE T 5K
M¢7xxyapmm%Mr&ﬁa£w& AT H—Amie A —
MX A=A Y 155, BIAAHZEFH 46, XY FHmietz, K 5 A
mICAR B B REKR 18T
15 BEXFFEILTF, THEFEE4%: ZEBEALS Klinefelter K 454
JE—E AR 47, XXY. 122 giaE: R AKRE X 2R EKeG T
AL H(BG AR mIe) XY kEARRT L @I RE S
—FRRERG SR R —FPAZ R 47, XY[1)/47. XXY[4]44 Klinefelter # 4
R FAETRER SR, ZITH

/

20
13E Ao bk b
fi8 it Percoll A G Ea ¥, mins, AR AF4AR
a4 X/Y/18(Vysis Litd)st X, Y Ao &4k 18 it4k, H# A Aestiit
W& F AL R4 (Appligene Oncor)itAT3m 42 5-7] 1254, M it
25 47 FISH A %,
ZE B Y ARIE TR G IRAT RS, KA SHAIRE, WA
BARSM AR H 5 1 i LA KR W b R T ARS8 tm A% 84
X/Y/18, %M mIeAL £ EMREEAR. A TFHEH XXY = XY 4@

25



01811237. 4 oM P ZE20/20m

AL G AL KRN — B, BAVT A R B A AR 8%
A% Klinefelter X, 452 4-JE

26



01811237. 4 i BB B B $1/20

% ¥ £ A\

-SnA KA £ A

I AVAVAAVATAVAVAVAVAVAVAVAVA e
_ MWWA s

-BEAT N 40

Y AAAVAVAVAVAVAVAVAVAVAVAVAR 22
B AVAVAVAVAVAVARR 2
A 1
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01811237. 4 L L H2/270

R ¥ FISH

-3% %2 FISH

G2
© &
O O

-4 &4k Y FISH

OO ©

O
O O
B 2

X & FISH

O
O O

o O

-3% ¥ FISH

-% $,4K 21 FISH
o? &
O O
K3
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