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H— B (LR O CEAEE AP LT 55813 3,000 #2ETh 5. &IzT hunter DREL I 21 1
I > THRbo TRV, L O —BETH CTEETHIPTHhR, WROEREERLTHE OB
ARETIMITHEB Sz, TS Mendel D ERFEINIHE D H— B 51572 5, Mendel DF:HITIEHHTX
Zow 3RS OB B M R AR F THAERIZBRORRE 55T 3,
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B OB BRI EF L BRENF L OMEEHCTRIET 2 REAZ R RB L ERIN TS, £
THBIIE T - BERIE2 EOAGBREHRARENTH S, ChOOBRBITHEESSVIE2) T 18
AL T % 2 EDLVTOERLERDP LA THRLBUIIFE-N TS, B, ZRTHEBOBLEHE RO
BRI S A 0 1 LRI X 2 T2 (SNP) 2 KR MU U IR BE & BB 2 k55 2
EDVREANITTONTBY, EAHEIRTIHE L 57 YHEDOFIEIT DWW T SNP i &4 L7,
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FULE(RF AR ZIBIIRIET 2B TH 525, BAIEOA LRI L TVLL 0L, KNS

LISV b 2 RAED SNERE L DA T X TOMILA Mendel EIZIZHE D METERE
JiOXMLEEAIZROEIERIET 508D 5. WARMEO 9 LIS & BRCAI BIET- X o B#IE
LITHED, HANIBU 205 & ABIEFI2onToN L7, £ 7=, INERARMEA 2 5 4 F |, FISH
LT BRCAI ORBLEFHLEDOBRICOCTHRAE L7z, —J5, ik, HPV & & T8 S5 A 8E 08 &
Mo T&72. £2T, HPVDNA A 7 0 F v 7342 X ) UM B A HPV Btk 120w

WAL 7.
5 BN/ LEREEGRATOITE

BAE, OB IHITHIES N TS DX SNP 4 B A OBIZEHR A2 IS L CEFHMBORIEY 2 2
REL, RN L TFHRHERZIT) L O LEEBEICIB T 2RI R ET ] % 1 & L 2o oH A
GhRICESL [F—5— A4 FOE#E| OBBRTHA .

U ®IC

AR D BAR K 22 0 K & 7 - 72 Watson and
Crick (2L % DNA O L& AR E DR K%, &
ARETESEEANZ D, ZTODNA HEHHAL
AIRENPN T DL O Z M5 0GRS0
KLKEGPETH Y, ZHICET B0 5T
A EIRS, AW TH Y, DNA OB %
T o T&72, FRZ 70 4148, 80 4E D DNA T HL
WOFESRIITEFEULL, DL AREL-TY
LHEBTTE D X HTRD, KEZKE OIS
LT b7/ ao&efuz EBITEB) &35
[t b NRTaT | A% 1990 SEMICHR E - 72,
B #1564, 20 4E & 9 A28 CET L C
WIHEWHENTH - 7278, ToHOF 7 /0
T=DFELWHERBIZE D HEEIILXVDMHET S
EEDIIMMHEELREY, PHIY E < 2001
EIZRE VYV LADRF T - V=2 T ADN
KMz Twb, COFFTOREIHIFSIND %
AT PO B DT RTD DNA O — K
WORPEENDLIEIRAH).

t FOMIETRICELT, M9 8~10 J5 i & ¥
EEINTVD, SETORE»SERIICAL
Dbt EZON, HEERBIZH3I~4
T E EhTnb,

HIZE P CROAH BN A Y7 TH
% McKusick @ [ Mendelian Inheritance in Man
(MIM) |9 2002 4 1 H IR 5 C 1 13,000 B B 0 s
P BIEEE2GER I N TBY, 2095 bERH
IR FAHEE S 2 ) B O etk Lo FER 23
B & AT S N5 T 9,700 FHLZ B 8. MIM WZRE

WENT2 b A BRI, BIUE - 87
W9 DTREZE - WIRIE 72 & O EIGEE R, 7L
VR, BN, GRS D B R
HREEFEALEDH LWL EBOBEIZ, B Mls
TS5 T ERHLNTESTEY, b7
S DG T N T ORI T SN2 01
BWRWIETHAH., TOX) REEDITIE
FHEOFE L ORI X 2 AL, EHO Tz
FTHWE VIR THIEAINDOH 5, Mz
MIEIRELSAMBUIHEEIND, T4hbb, §f
WECERE, B8R, ZIRTHRE, FhICH
% E DML ERIEETH B,
LEHREREIE

v ORI 46 K TH B Z LA L1
7o 72D 1% 1954 4 (Tjio & Levan”) TH 1), Fh
MO 3RS 72 1959 4EIT & b o Pt AR BLH e AS
France @ Lejunne et al.”{Z & - T ¥ v » ¥ i #
TRLOTYESLNIZENT, ZDHE L DKKH
B, BERIEHER % & TR R 2SS X h
GHICE>TWED, 2 TAhDEL ORI
HEESEILOTRHRREER TS 4B EDKN
HREBLI2Z LIl% b, etk & —Twv o
THHWOBARMRICE > TES LIPS, b
LREAMEETLINDETEHTH L, Yetolk
BRIV 0 R O/ TRIIE R S v,
IR B AR DHTICH DM B0 5 bR EEO R
ELWHONLHET B E, KAMY » /38R,
MEARAE, WERIRE, A LWERIE, FARMI,
ESREEENG RO E 22 %, LA L, S TIENGIE
WAL B INHWH ARG L TRINTX A L9 1
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) RN AERHERTEL LI TG>T0 AEN
HSTHMECR203MABEEROMETL IR TH
5.

1970 FEARIC A D, Befi R 55 44 (chromosome
banding pattern technique) 23X W T B 5§ &
N e b Z2 OIS LRGSR R R e
ET T detadkor gk b, getatko Rty h
Wi 5 T B oK (bands) & Rtk L, b &h
DHBI 7 band DS F — X D, A Oyt
KE2FHEICRETE 2 E0 0 Tldnd, ko
RS IREI AY T HE & 2o 0 et ARl BUR O I RS
FEASRBE I ) 1 L7,

Yot R B L 1L, Rthko Ry 723 8HD
RIELTHAORIMZ 2B TH A, Fhfafk
W2, BEroBToRIZFPEMALTEY, €
ofictkix, TIHEERE, BER, AELRET
HbH., L L, FtaRIBHEAED 80~90% T HIAWN
IKEN D, BE, HREOR BRItk
REDARDOD 5 TWEY, e br ) ADO@ERNR
£ 21349 3,000cM (centimorgan) & T 5 75,
1,000band ¥ ® 7/ X 7 sub-bandl 1% 3cM, 3%
2T 5% & 3% 107 WA ITH Y 5, b Uik
band (21X @ (ZMICIEIG M % DNA %% { DNA -
MREDREVET S E, LHDHRE sub-band N T
50 L LOBIRFAETNE I EITRY, P
BHIMEE L NV @ band A & EAR L ORICIE &
DOTRELBEZVIEATHE VDA RS %
V., ZOMEDT v v TEFKD LR EY L0
oA EEATHS.

insitu N 7Y ¥ A ¥ —3 3 X, DNAR
FIDOLETE % AR AR OB FCREM$ 5 4T
B 5. AFEIZHEN L CH 12X 10" XS T, Je
fofk Lo ERNORAEEZRETE 5, ERHE
&9 % DNAHBO BRI RIZH SR T
728, AR, JEREHEME O A F R T F Y
FZ o EONT T YA LB Ok
Hig: 7 £33 3 I, FISH (fluorescence in situ
hybridization) #: 25% & L T\ 5. FISH #: O 45 #
DO &L DI % Rt R AT TR ATTEETH -
7o T i B R et AR D I I 7 & DM IEEA L D5
Wz gelil LziE 0 Tl ni®ih okl s

M ) 805

W3 A% % 4l o 7z [0 38 {2 %% (interphase cyto-
genetics) L WIHIFH L WFE 2B 32 & T
HH9.

FISH i O RIG ] -

FISH 1%, Yetafk Lo ¥ 7 F Vv i fl 2 R
MTE, HWMRgaRyRETIEIZHTE %
Moz k) REREOBEEIVRIE S D FAT
BERIBTZ2ZEI2X0, BFHNICHMZRE D
BWATEDL LI 572 FISHEDEHSINT
WA DT B R ARITER Y 7 centromere 3T O
T —7%HWT 13, 18,21 B X Otk (X,
Y)ORMBEEZ A7) —= v Z9IREIH
35 MRS R, FERRI I BRI v G
ML X % AR, KT oReta ko, 2
W O Hetafkpfr 7 R LIS SR Tw 5,

1) B G AR X 2 W AR W

FARBWRWREZ WL R BIEIIEZ A LT
ZERERED WD D ZBBEOALEMBO—D
EhoTwh, FRENLFTEEZHEE LD
PRI DT 2NAFAET IR H koM 2 FH L
W TdH b, PRI ko 3 i
O FRERINL, U ¥ 2SR & HRIFEER) AEB LT
Wb EWnbNTwa2s, BT MR oG
WALl & L CIERIFER AR IR i &
N, MAEMZEEICHET2MENEATHS, I
RS 3FE BRI5E 3¢ 10 (2 A7 7F 9~ % Transferrin Receptor
& Glycophorin A {Z%39 % McAb A L 7 1 —
HA A DY BRI Y — A TR R
Raz s L, W3 XEEREIE o N L ofuh
M, R TERTL O K AL O Mg IR
AR ER T, 9 20ml @ BEAR 1L A 5 2,000~20,000
DO BETERI AR S, 2 DR 10% HFRFERT
HHI LRI NI, B S WBMEARO r
J 2 DNA 7 5 Y Jett i dy 52 3838 DNA 3 JE R )
% PCR ¥ CHIMR UK BRI & 2 A 5 2 & H
AR BIIG S 7z, A D FKRBAE T fatk
BRI R 2 R L T b & B & 2 ik
5 i DR 0L 2 $RAC UG JE 45 511 McAb & v 725
PERERE — R CAR IR & R L AR R
O—7 KA FISHIET2I YV I—, 18 YV
I—OFWIIEIHIL T LY, A DOHRBETDH,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

806 B R H e liikns 2 8 ¥

Patients Disomy 18 Disomy XX Disomy YY Disomy XY Diploidy Total

1 0.14 0.12 0.15 0.40 0.18 10,029

2 0.13 0.13 0.09 0.34 0.12 11,271

3 0.12 0.09 0.10 0.19 0.15 10,000

4 0.20 0.10 0.17 0.45 0.12 10,082

5 0.16 0.08 0.12 0.37 0.11 10,120

6 0.18 0.15 0.11 0.40 0.17 10,030

7 0.11 0.06 0.20 0.46 0.13 10,000

8 0.16 0.13 0.13 0.26 0.09 10,000

9 0.19 0.07 0.07 0.35 0.19 10,000

10 0.12 0.10 0.14 0.39 0.10 10,000

Controls 0.14 015 0.14 0.14 0.10 50,000
Average '

Frequency of XY Disomy is significantly higher than that of controls at p<0.01

X 1 The Frequencies (%) of 18 and Sex Chromosome Disomy and Diploidy in Patients with

Oligoasothenozoospermina and Controls

TR — XL TR IRRIEERZ 5 2 M T
ETHW %) OROTHRMIL DR A DB ok E
EoTWwa L, KBEMBLOGEE - B X
BEVIEREIIC X 5> TED L S IR 5 O 0 I
B7— % ORbLEDLED v, BYRMERIL O 358
BRI ZET 20 R ETHLHL, BT
il > ABO % Rh A~ 38 15 25 s W0 oA 35 Bk o> 0 1 1
WEDI)REBEL 2500 THEZTE
CRLERDHS . BMEOKBBEEGRNETH S
[Nifty Study ] T, 1,500 A Ok % 1 G2 BRI
W& B MAERZMAEA SN kI ER
Y — AW TR Bk A %, FISH 32 CrERH 2,
21 %, BHFROAOHRHZIT-> T2, Bk
WIZBTAYHRGY 7 Vo BB 46% 12
B/ET, 5% UL FOMECTERBEMER 220 Tw 5,
Lo L, Bt R BRERE OB ML < 80% IJ8H
BOI 7 NPHBoh oML Twnd, MK
M X ZIMAFZROHMAGERTE DIV E
72HEE L DEBBDTHEON D7D 138 72
7% breakthrough 2362 THh 5 9 .

2) b bR T oYtk H

Wi 1Mo, Toftkimzii~s s
LIIHWEETH -7z & METORRIIgE % ]k
WLzDE, EWHERELIZT—-LF IR
F—PRiZe MR TE LT LDV h - Th
5T (REEANZH), COHKEIGH LA b

FiF ARk s S vz, REETIERF 1
OB T EMONE AT —Jih i s s, #
DIZDFFHED AT b TR T N LA
LB P CE I N4 2T — 1B PEIR L
TLLEDVDHY, B OWTEMTTE0EE
WO TH - 7. %‘@fﬁ INIKA Y — KR D
SR PRAE DSBS 72 D R T o0 W iE 20 7 0 AL

&otaiwz,“ﬁ®W? ZHELIBICAD

EFIHOMIL T L 2B CE v b v Hifl

TRHEAE S RME T 0T BUE 1 M o S8R TR &
) K IZBRADD ) KD DOYjIT & % 5T
Wiz,

FﬁHM%Hm I N O ¥ 7 VL

DMM”%@ﬁMi%Wf%é Fa—7I
iHMtﬁé%EMChym DNA 23l s
%, FISH { TlE— BT 20 S 85 o Jefufk g
DBBENTE L, LaL, T XTOREKDOEN
HYVEARIN T E ZIRTIE A L, N L 2 Yetadtk
TU—TI R ML 2SN, T2,
LAY =P % 72 B G5 50T T & 7o bl SR
DAL FISH L TIXWNEETH 5.

LA L, 1990 44012 7% - C FISH 2 L A K5 T
FALR PR N TIRESI N, FITX, Y, 1
#, 13%, 163, 187, 21 TN 4
DNA 7 a2 — 72 E T\ 5. Rubino et al. "%
13 2 BAYERG - D50 2 47\, 98.78% A3 IEF —1%
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P, BEMEBMEEX 1.27% THo 720 BEMEO
P, 21 FROEO 54V I —OMBIERIK A
0.37%, 18 FHtBED T 4V I —130.10%, A%
YRS O WBIHEDN 0.25% THh - 7. FTA Dliax T
bR, BT EERED ORI Z 2T 78
T2 TR TR 247 - 72, P2z X,
Y & 18 F R RY T u— T 2 VY, X
MELTIOANDODBRERE»SHE SN T
50,000 IZDWTHM L7225, ZHFIE - KM
HIEBTETEIAEIIXY ¥4V I —OHEIEHW
TENHSMTEN(K D). R, ZHTE R R
-4 97 9E B P2 % L T id ICSI (intracytoplasmic
sperm injection) {1437 ST W % 2%, RAFTERS R
A5 EVEG ARV o AR DO W T
HTMCHH L TBLLBERHA .

3) b MR o Gt ko br

ZAEIRDOHE | RPN WL, o2
TR THT YR A REIC K B3R, 35
WCZAEHEICAET 2 A O BMERE R L2 Mb Y
50% ##Z 5 L INTVD,

v MEAVZHR - BBRAITTDNE L9 I1lhoT
M5, TR NE ORI O YR FE AT
X5 X9 o7 Lal, dedefibziiic
o getatk i, & ICE Ao B
W EDPT T AR VR EONALEY THE X
NTE, LS HERomINBIRE, AK, i
LB T b > TV B Bk T2k 2 ks %
Z R T B BRI AL & O IR BREE & e
LEMT, TOxREE ) FL R L o722 L
WWERLTWwWAEEEZEZONTEL, 2R TZ/HIC
Lo THUZZRHEARORE, FiBEEREIZHEWT
MBS 3 MU LB CE 20 THRETE S, X
7o, KO ORI T TRE LAIKT
H5D0LH5M, C NTIRIEBZEALRET S,

% DB e b ZHGIR R 9 I 0 G fon fe st
AV 2 A T & 72, 1992 412, Zenzes and Saper
(X 30~40 il DFERAH B 7 B B HL O Bt AR 55 by
AT\, 26~40% (TR AR R 2RO o LR L
72, ZONRE SR E BIWREOEF L 7 H0K
T, HEOMBETRAET D A K, =
R E W AD B A4 7 DA L7z, i, Bfh

M B S 4 807

REEARPAM b SRS, BRBRO 15, WE
L X 5 IR O B band BEA 2 & Uikl
BREEPEONDL X )l o 20 B oFH x4
k530 A S FISH NTICR - T & 72,

VI O WIIE O FISH f#fT i, X & Y oM
ENHUEE 5 72 (Griffin et al.'"”, Harper et al.'”).
FO%, AR THRBMICHCONE D o2
WAl CEMoYtafk 7 a— 712 X % FISH
FEMIAAThILA X 912 - 72, FISH EOF) I,
W ZHEK T 2 ZNZEROEERICOVTHNITE %
ZEThAB.

BBI-X 9, R L 72D SEA R
X Lo R R A 7 e
W (56.6%) \CHETH I LWL N
(Munné etal.?), F 7z, WO THAMBED
TV I=TH A %L L MNRAEDOBRE TNl
KNGV ELIWHLNIT -T2,

—F, MEEEFERELETTVRRICDH,
et RS0 DS B AP AE 97 % (Harper et al. ',
Munné et al.'”) . B3 F O ML, 30% it
CIERBMER BRIk & OIBIE TS A 7T
Hotz. -ALRFKO FISHEH #17-THY,
EHIEOREEZRDTVWEY, LiL, S
2R A2 A T LSR5
T EHCELOT, 3L IEELErHE
5T S KEIE 2 PN O He Ak s B 2 AR5
%L DO Tid v, Delhanty et al. 1%, M %
T 5 X HPEEMOREE TH 2 W WH 5§k
SNZRE - IR E S AR 2
DIFFEE— RN RRF OB e b &v ) Rl
BOTEOHM %2 MW LSk & R EORIZH
HERMOFW T ZWHONIZTHICIFIEELZRDOT
Holz WO I3 WMOZTHEINE 50 L7z, 5087
WX, Y, L FRERICERN R T —7 %2 v
723 h 5 —12X% FISHT 247> 7. 93D
PR D Gt AR A E AT B &2 Fa 2 B W ok
ARZAE CRAL S N/ RN - WHUIE 2 1ZIZM U &
IBRKRERTH -7 FEFA 2 THRHRFEIRIZ 2
BOAT, 22 IEEF A 7, 20955 4 MITHEK
TLEERDIZTE A EPENRE T, b LT
MERERIZHKET 2D E b,
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L*@%ﬁ&ﬁﬁﬁéﬁwﬁﬁh,gwioﬁﬂ
% chaotic & wd L7z, ZDHOM LS D%
5 chaotic B4 E D H v 72 L“CH%.IEL
TWABIZEWGD -7, MBEZLEICL ) BRa
L, EDLSLRETRETZON 5N T
Wi\, Zenzes et al. " i385 O g et AR 0F 52
BT, FILHE - IR AT JRAS B 371 %
b o 72 P chaotic & b D X 9 4 a5
WAL W L wR L, MR U724V Cldgets
EROIEFRPHREIE D572 BT 5.

chaotic THHLZ & L EHF A 7 L I3BHICH M
LTwa, IEEBELXETFTCOWLRICBITLEY
A4 7 B 1E Munné et al. ” O 5 O J5 A% Harper et
al. "D H D LY M7 ) EVS, chaotic & W) 5%
T LeholoZ EHHE %5 T, Delhanty
etal. "D FHE L T b chanotic Z & EH 1 7
EHET D L %W@%@.Wﬁ’%’%@tﬂﬂi?ﬁi
Munné et al. ™ & {ZIZFHHED 30% & 7

Delhanty et al. " |, “i‘f%&{ﬂftkﬁﬁiﬁimﬁ
BEOWMFH DT> T0BA, Rif% grade ] O H)
WRIZ BT 5 Gt k€Y 4 7 % chaotic O H B
B L, Z‘E%VCEP) % grade 1 X° M T IE¥H &
REOMBBIZIZIZIERETH /2L BT
éEEH&T‘ﬁL%Tnm%m&M#&o#
HETXINEEERE L TCTFHICRERLZ L
bdH %Y. chaotic RIZFER L7z LTHRHE LT
WL TR A B O THI D o THY B i
NI RN ZHG - M@&@ﬂﬁi&?ﬁ@’i/ﬁ%ﬁ—
DRI 2 2R b9, WAk, fHk
a?ﬁﬁt@%%47ﬁ®¥ﬁm&ﬁ®?&mo

TIRHTH 2%, % AZMFERBUSETED A
ﬂ:%l?i@ﬂﬁ}k@rﬁél@%l_ DIGHED R S IS
NDEDTRNH) D

4) BBEHEE T OH OB

TRV & B3 2 BZ T D4tk Lo TIT
BIRA T2 NE FISH 2 THRINT &, %l
B 2 Z O EDTRETH L, TDXH %
BB K L LTl Prader-Willi S 1% 5 (PWS),
Angelman JE % #if (AS) & Miller-Dieker JE fo¢ #if
(MDS) A% %. PWS (3L R DOMERIT &, =

H i letakssd% 8 5

DIEWH & 7 L0, R E RN, YR E
MEE EfE L, AR, BWFE, 7Y M
IRH L ED/PNE 2 BT B TH L, MG

TIEH 15 W de AR R q11.2 o Y i PR AR K 26
RO OND, —J7, AS &, HEERS MR, Wi,
M R, RIS, NE, FEEZEH, b
RO NIRRT E 25 e U, BHI3E
(T PWS & — 8o XK MEEN TS, [
— LD REDFRD HN LA, 4 BRSHEIRAH
BhHIENSLT ) ARAARBG ORI E LTS
ﬂ%@ﬁﬁﬁ WEHHT, RE Lf‘%‘e%ﬂiﬁ“ﬁ[{ﬂéﬁt
5 PWSIZ, BEHIEZ S AS & 7%

MDS k imﬂm#m&rfﬂ%ﬂv)%‘? H 781#‘«‘, BEDOKR
LR 1T TR OB p13.3 & & K&
RHHND,

5) HIMEZ et AR IE O Mt

.U\J:;?i’\‘f: DGR % B AR T 4 S D K

X OIIET BRI TH 5205, MG OM
H.!‘?li i % PR AT 3 B KSR CHR BE RV I B2 @ cosmid
DMA%muﬁ“ﬂﬁléfﬂﬁkﬁﬂﬁﬁiﬁﬂﬂ,f

Wa, TRl EIESF 0N, & {2 FISH o8
f»jci%{’ﬁ&ﬂ»\g)’fﬁL’P’FE W2V T &0 Bl 7 7oA
MR o7z, LA L, iH @ G band % cos-
mid DNA (2X % FISH #:%& & > TL T dfufko
X i (telomeric region) DAL Z 2 % Z 2 1&
T& LW, JL4E, bR R GO telomeric
region |Z4F 50 %2 7 0 — 7 5B I S R criptic T
T E W E D gt R Km0 B o4 L
MIMTE S XHI2% 57 IO telomeric FISH
&, et R iR R 2 AT A KRR O MRS
Wil THH TS ETIZW LD ORRILE
WTHEIRIGH 2R A T W57,

SKY (spectral karyotyping) % & 1345 & @ e o fk

ERGEEE T IF L E LTI B geta i
painting % & # % ® hybridization signal % 5 7% -
7o TS 5~V F S 5 — T FISH i
DIAWNRISHEO LI THREITRELO LW
LD, IS 200 M EGELET, IVFA
Z — FISH i 0% WaémvméLbkﬁW®m
FEHH % e b 75 0F A multiplex-FISH #2272V 3B 38
N7z, BAE, FH 51 Gband ¥, telomere FISH
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AT Z SKY #: % FEFNZIE U Tl v e R
HOBW MR ZIIIGH L Twa™,

CGH (comparative genomic hybridization) 723,
BOLEH Z T 5, CGH & w9 OIEEERH
fa &Stk DNAW 2 2 h 2t 5
FCERLERRAL-DOZ7u—-T74 L, IE
AR R IEARDGH RN, TY ¥4 XA LT
BRI BT 2 5 € O G ta R IO K48, HER
Lo BN ERZE 2 DO EOMHINREOLILE
LTHINT % 51:CTH 5. CGH 2% copy number
karyotype DEHE L Wb b X 9512, KiETIE
BiME e Yt R R 2 529 5 IR IR © b v Yute
W B WVIFFE BB O K, B FE A HET
HbH. T, CGHETIIE MR RIEL TRY
ZEETEDL I LD, WL B Lz
BRI 2 BT LDICHEFICEN-HETH
b, FERE, M4 OB EEN S TV
W L7z CGHHIA S, WL D00 B s 11
PRAEIRR KA ARON > TETHL, TDXHIT
CGH EIIMFMTE R L ERE LB LTS
B, HRERICBNTHZOHMBEZ LT
%, Munné et al. ZFEKRHEL 2RI SN
5 1 HIEROGEEBMREOA ) —= v 72z
DFEVFHTE LR EZMETIL T3,

B—BEFR

BB X ROBIEH 9700 THAH, ZOH—
BRF RO TREBETOHH L Th 25K E
DL 3,000 FHETH 5. 1980 ERUITIH T - - B
—BAL W OB B LT O hunter DEFLIX T 72
HKboTBOLT, ZLOMEHDOE NIRRT O
TWwa, B—B#ZTWHTH-TH, 0EDODEE
T2 0 FOBEEIRICHBRLTHEHH% L,
EAZWH O L I BB T OME 0% X721 T
%, TOREBBEOLHIIILHERAT LI L
ol d3 N, B—B3RTREGNZ % FoH
BFHAfThNTEB Y, WRAOERERTH L
HIRFERE OISR IRET ST Tw 5, HIE
HIRFERDPFEETETH, SEMOEEEST
BETFHMTELNIELREINTEL, 5D
HEZIBEHIY o) v RN SO RIE,
Ex—RBHMELRLOLZLTwIEROEDE

0l 809

%5 TWh, % OHE—HIZTHOIEAIE Mendel
BIEZOBERTHMTE %25 %I I O Mendel &
ZTHHD O L VEEHEAMSNS L H I
oT& 72k z1E, ASRPWSITiRExh b
7 ARGARBG, WeES X ERRE, N F o b
3§, ERABEVER 2SR 7% & triplet repeats 5 (3
LB MR ERHR) B 5 KR AEIR,
mRNA O FBFEZ B 2 85 TRy o &3
% mRNA #i 6 72 KO B R 1E, w3 b Mendel
EETIEHETE RV, 20X 5 I —8EE T
L3z, BRiEZOR TV X921 #fEF -
L] L) HiaRciadimcidirna
LREITHS Mo TE .

H B EmTROBHICIEEFZHPLETH
%, BIBTBWIIHE R O B A LA ARRA & 1T R
RAHMEAELTVD, ZONMENETLE, O
Az k3 2 M3 X U s TR 2 4
LTWa, LzAo THREERTH - TH MR
Ha> DNA T T & 5. O FEE L TLAR,
BEIETRRIZEI L w., 22 THEINLEOM
WiloZk (IARBW) A, iz, Ny F U
WO X 9 RIS A % B T SE AT FB I D W)
BTHAH. OBMETEMEERTAEINR TV,
BB B3 AZE B D » T [ 5 HEF) (right to
know) | & FE 12 [H1 D 72 < 7 v H[E F] (right not to
know) b AELTHEY, Wi EEINQIELR S
L. Lo THEETHRER, ThEZF2H0H
TR DO EB Y 12 - TiTb v b, dEts
EMOTFHMEFIUROZETHAHY, HBoNh:
PRE DOBRRERDS, MARE TORIET B R i
WCHEE R EHRE LT TE, ZoBEE1RD
BRLPEVHEEICH L TE L LB S, 20
MARZ D D DGR ROELELRH Y, 0 E Lk
BECHHLTHREEIHRONT, »ofEAR
AP Y e Em R e 2T LS, 2
Wi, FBh, BEICRS CHEIESHRERT Sk
Lirsh s,

1985 4E LI, #4920 4EH9IT 72 o TH M it %
DI b EITH—BIZT RO M AFTBW % 47 -
T &7, BT 21K RALBE 36 K B, 1K 9,
Duchenne %!, Becker 85 3 A b @7 1 —, Lesch-
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Nyhan %%, f8EEY 2 bo 7 4 —7% & 20 Fid
ICKATNS,
ZRFERE

RTINS 2R U BB O3 B
BARFPHEEHNT A5 LK DAET IR &
D, RGN & BB O AR TR
FTHRBELZNTHEBEERLTWDE, LT
BAZiE, &ImE, 8RN, SIRIAE, (Cmiiog
E DTGB, wE IR CRy 70240 , L1g -
FIEE2, ERWMOEBREOEBEIEZONS.
2 N BIEBEN L W E ) TR L, BYRT
RHFERDPOATH DO N B HIBET
HbH., IO DOFHEIE Mendel 51T LA WVAS,
B ERPEETH S L)% DMK R 5
Fr R MG 7E % EOEZFHEN S S W LN TH
5., ThHDORBOL EEHORRZMEHIZLD
B oMY 27 BHERBICE TR L v
I ETHIEINTE T,

BAE, ZHFHEBOBERIYEFROMIIINT,
HEMADO LD 1IEBOE I L BT S M
(SNP : single nucleotide polymorphism) % ¥ % 1Y
WCIUEL, IEFREEHBEBNTHE T2 ) S
V7 MBI TH S, TOMEOHAERI
0, ZHFREORBIERZEIET ORER &
TADFIE) A 7 OREEAHEZ 2 B b D L WIFF
INTn5,

1) MR 3EAE & Angiotensinogen i@ fz 1% 1
2DV T O

19934, Ward et al.*” 1Z, 14944 @ PIH (pregnancy
induced hypertension) 4 \» I& preeclampsia %
B9 L 72 A A &P & Angiotensinogen & 1z -
M235T %81 & ORI IZOWTHA L 72, AR o
B %2 H % 7202, A i)y L HA AT PIH,
preeclampsia # 7845 L 72 LMo W T H A%
BRI % AT > 72, T235 OB IR AL Y b3k
FHACBWTHREIZEHETH > 7. T235 D SNP
A9 5 H AL Tld preeclampsia & 45 2 D #H
BAd b ENHLMI RS2, LaL, HAA
T COFEELEZTHONITAHAILIETE LD
Jo. FZT, WOTERAIZHARANLHEIZEB LT
I v 3 JiE & Angiotensinogen SNP M235T & @ [¥

H o bbb 8 77

HWAZDOWTHRRE U722, 313 Ao AR AT %
Angiotensinogen SNP {2 it - T, TT, MT, MM
B 3FHH L7z, 313 B DD H H 33 412
PIH 23389 L 7273, Allele T & preeclampsia, PIH,

LI TR DM BE TH - 72, 1275, TT
AN B W TAREM: ST OFBUEA S W & 28
HWL, 2o TTRARBIZEEDPHEEOTHE W
9 X VAR L Q7o AR B ST & B D %
ZEAIRE I,

2) BECHBET 1S E 7 VIETRIE
[ R R

e 13 DNA &I O Bk A S B d{o e ¥
IV BEAKT, BN R R ZREBIEINE R X F
WAk, DNA S, SRl iif z o4&k, Juta
ROMREORINEEZ 5N TS, 2 TR
RFIZHAET 2 2 ODOBETFEHE ¥y VRERIE
R3S B 2DV TG L7z, iR, 7
YAz e L7868 44, R4 IR HE D BB 175
4T, WO ERENEIE v F S THH
L 7. 5#r L 72 SNP i MTHFR (methylenetetrahy-
drofolate reductase) ® C677T & MTRR (methio-
nine synthase reductase) ® A66T Tdh 5. Z Dk
K, MTHFR £ MIZIZ AR E o720 Lal,
MTRR £ @ GG KT AA+AG #IZIEL, ¥ v
MR Z D OB ERIC o7, SHITAAN
LT ORHRTH - 72,

IS DGR S P& Z V(2T O SNP 1§
W, MEIZBD S SNP IEHIE AR Z & ICIUES %
DERHLIE QD THEL 7.

FHlREnESR

@ a1, ZHRHTHRERBOVTRS EHin T
AR & Z RO S THGE T Y KA
T AN S, TR AR &2 IR I8 T
LIBTH LD, TOERIINEDOEHAMILD A
A S, ORI IZ AT Mendel 1%
Lav, L2 L, R OB G20 FARICH
AT 4 DR R RO BN DAY, KAl
R LA O AN & ] UL %2 — )7 O s T
(Z38® Mendel BEABIZEAZ 52 LD 5.
ORI O E ERICH ORA L LT, HAAN
PH BB & BRCAL A5 FI2 DWW THE L 72,
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COBIRTIEAM, INHEL RBER T H 728
FERT 2> & 17 F Rt AR BB g21 @ #3812 mapping
Sl -& LCHES A, WoRTIEam - o
ERRRIDOOWTIREN 2 S A MMRER T
% (germline mutation) 231 X W CTHu i 3 v 7=,
1992 4, C OBEFH»EAHEERT & UTHEBL
TWb I EDREN, BRCAI L3 - WHESGED
A OFNIESE & OBGEICH RS L 25 XD
o7z, LAaL, HRANIHIPEBEEIZB W
T BRCA1 B TFERDBIS LT 5 REPE A
ESNDIMEHMILL XV OERCRIEEICE -7
DOPEFHMIDOZER DG L T2 D089 » ik
AHTH o7 TS THARAIBOTIREEOT
HEFHIZBRCAI FED X )2l > T EH D
AT S HNTU T OEERZT - 7.

1) HARANIPHNGEH & BRCAI #EI&T

SFGUL TN AR B 76 SEBE (5 Bl 2L O BEA:, 4
BT R BEPICIREAE, 55D @ 67 FlIEHUER) TH
5. TR EEPB X O AL 5 DNA % il
i, PCR-SSCP I CE R 2 MK, 5 H 44153
%) DR AR A2 FE L7z, BR oM IR
DRI /BEIREIZ X A frame shift %2 7, nonsense
mutation A% 1 %1, intron PJ® 1 HiF&E A 1 BT
Holz, WTNORERTHIEFHES SR LA
DNA IO E RO SN AEFEMB L XV
2 5 (germline mutation) Td - 72. S O HEH»
5 Z OBEET A O HAE DS B LT
WA IREM D v S L SRR S 28, IR
52 L) BEROLEICEIRBETERDOZ Y
) == V7 BRI VAR S SR
HHLUINERO BRI - HBRICEONIIEST
BRI RIS EIZh A,

2) HARNIIHAEEE 2B 5 BRCAI gene co-
py @ FISH b7

1984 4E 5 1997 SE D BN Fr b I 72 47 B D B
e 9% paraffin Y) v % 3 #} I BRCAI & 1z 1 @
FISH M %2 47 > 7. BHE OFIEEE 51 5% (33
~64 %) THotz, AF4 FE 22K L 1
L HE Jeft MM & ME 22, b9 1/
% FISH BBRITHE L 7=, BN B X O IR

LT Y DD BRI & RO 17 T et ik

LRI R 811

......
1

Deletion negative

Cumulative survival

Deletion positive

T T T T T T T T
0 500 1.000 1.500 2000 2.500 3.000 3.500

Time (days)

Xl 2 BRCAI # £ ¥ deletion positive & negative @
ATt

® centromere I % fk, BRCAI ¥ 7 F V% ik
THRL, deletion DF AR E L7, FHIE, ©
A7 BIOFIEFEAAED ) B, 25 KEH (53.2%) 2% de-
letion positive T# - 7z, 2 deletion positive Dl
B D % 2 4F i 1 negative ([ZIL L THBEICHE 2 -
72, OO AT & O [ Tid R v deletion
positive 235 £ 7 2 A A S 7z, @ Kaplan-
Meier T 7z 4 {7 #1 # 1Z deletion positive i ] | T
EARTH-7-(2).

i3, DNA Chips (2 & 2 @5 ML B L
T\5. DNA Chips & i DNA # B EIEYL
L72bDTTa—7DNALDONAL TY ¥4 ¥—
va I & DEEIEBE, SNP 2 & DT I H
WHNAE, FENIHEE DD O TRV TH FiE
(2B 8 W HPV (human papillomavirus) &4 o 45
I % STD (sex transmitted disease) % L B L T 3%
Be L7z AT I RICRE L 72O TEORAED
—¥Wg 2 As A, H L < BJE S u7z HPV DNA
Chips F 1213 22 F D HPV type JI 7 17 — 7 AH3id &
Eh, FhZhoOME IR DNA 2 )t S h
D H D A 53 HPV O type T %
CEWNTES. 2264 HMIZH0 4D HRZED
HPV &G D47 i 35 X O HPV type DM % T L
72, B NE T L2044 (40%) O LA HPV
YL C LA b HPV type 33 XT/HNAL Y R 2
HTHo-72(K3). oM ICIERE R fol-
lowup 2L EZ Tn5,
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Characteristics HPV Negative (n=30) HPV Positive (n=20)

Age (y [rangel) 179 = 1.1 (15~ 19] 17.7 £ 1.3 [15 ~ 19]
Occupation

Student 21 18

Part-timer 1

Others 4 1
Menarche 121 = 1.2 [10 ~ 15] 127 = 15 [10 ~ 16]
Age at first coitus 160 = 14 [14 ~ 19] 150 = 1.1 [13~17]1*
Condom use

Yes (not always) 13 8

No 17 12
No. having undergone D/C 6 2
No. of sex partners 51 = 6.0 [1~ 20] 93 =80 [1~30]*
Partner’s occupation

Student 11 8

Salaried man 10 4

Part time worker 6 1

Others 7
Other venereal diseases

Chlamydial infection 6 (20%) 7 (35%)

Gonoccocal infection 1 (33%) 3 (15%)

Values are given as mean £ SD. * Statistically significant differences.

[¥] 3 Participant characteristics

BHUIC
t by AEHERAM O PR & RS, BIRE
O 4 C 13 DNA Chips # i & L OF L7 7
Y%L, T4 VABEHORL HTHT
MR, AR PR R TR BB R AR T 0
Fla, &523FCEDTOLEETERNDE
MASHER, o+ =5 — A4 KIS P HEFOR
WATRES NG, £72, Stk S TRIEGEC G
(AT EORIHRREOTRIC S, Ly
A% b O L RSN D,
X ™
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Abstract

It is only in the last few decades that the idea of grasping human disorders of the genomic level has be-
gun to take serious hold. Looking back at historical main events, the proposal of the double helix structure
of DNA by Watson & Crick in 1953 is notable or heralding the new era of genetic medicine. In 1973, recom-
binant DNA was produced for the first time and we entered“the times of the gene hunter”.Newly developed
technology, especially PCR enabled gene analysis from very small amounts of DNA from 1980, and the Hu-
man Genome Project began formally in 1990 as an international research effort with the goal of analyzing
the structure of human DNA and to determine the location of the estimated 100,000 human genes. Through
this research, a source book for biomedical research in the 21" century and beyond is being generated.
Genes contain the chemical information that makes cells work. They instruct the cellular machinery to pro-
duce proteins vital to the cell’ s function. A protein is, indeed, the product of expression of a gene. When
the gene is damaged, the protein-making instruction can become garbled and disease can result if the cell
is unable to produce a protein it needs to be healthy, or if it produces an abnormal version of that protein.
Thus, identifying, isolating, and studying genes and their functions is a powerful approach to achieving a
better understanding of diseases, and we entered “the era of genetic disease candidate gene hunters”at the
close of the 20" century. With the announcement of draft-sequencing of human genome reported in 2001,
the currently human known genes are estimated to number almost 30,000—40,000.

Chromosomal anomalies, single gene defects, polygenic diseases and in addition, somatic cell mutations
can give rise to hereditary disorders. Chromosomal analysis is the most common approach for clinical di-
agnosis of an abnormal fetus. Looking back at the history of cyogenetics, the initial methods involved ap-
plication of conventional banding techniques which can reveal almost all numerical aberrations and usual
translocations. However, it is sometimes difficult to identify small de novo unbalanced rearrangements. Ad-
vances in molecular cytogenetics, especially FISH (fluorescence in situ hybridization) have allowed gen-
eration of more precise information on chromosome structure. In this report, we describe telomeric FISH
and SKY (spectral karyotyping) for subtle balanced translocation. We have also used this FISH technique
for chromosome analysis of spermatozoa from infertile men. In addition, we introduced CGH {comparative
genomic hybridization), which is useful for genome-scale screening for chromosome aberrations in tumors
or single blastomeres. Current research in human genetics is providing more and more examples of the
central role that genes play in human disease. From single gene defects to common disorders, evidence is
mounting that genetic factors underlie susceptibility to a broad range of human health problems. We have
found good examples in associations between an anginotensinogen gene polymorphism and hypertension
in pregnancy, and an MTHFR (methylenetetrahydrofolate reductase) gene polymorphism and mothers at
high risk of a Down child. A family history is a known risk factor in many common cancers. We have per-
formed to assessing mutation analyses of the BRCA 1 gene in ovarian cancer patients, in addition the rela-
tion between clinical features and deletion of the BRCA [ locus using the FISH procedure. Lastly, a rela-
tionship between persistent HPV (humanpapilloma virus) infection and cervical cancer has been proposed
on the basis of epidemiological analysis. Now, STD (sex transmitted disease)is very common in young,
sexually active people and we have investigated the HPV infection rate in teen age girls using HPV DNA
Chips. The enormously increased technical capacity in genomic medicine and increased level of under-
standing of human biology will profoundly alter our approach, allowing tailor-made care with a shift from
treating disease that is already advanced to a preventative mode, focused on identification of individual
risk.
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