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1. HRBN

EBRF1005 U LDEZIET DIMIR L TRADEMEF THD, TOHERDIBH(L, HRQEEH IO EEFRRDIGHEEHRREDEHCHD. HiE, HSPIEMCHIBET
25 LRI DDA TH DN, UNUMDREMIEL, EMEIC EICE>E<KERDO TS, BROMIZE, EIEZRDDEDHR5 T 2EDHMIBDIEE (CTEZ QMR —
BeElzb9 s, MRAEEGTOMEN BN TIRIEBEROEENZIEAERNC E, BRILESZAWVWT (CEEDMHRETHEBIICREESND &, REDAT, MMoEMDMEE
BASMNCERD TWD., BRTIHIHEET A OMEECRREESND &, MRBIINQAMEREMENFIE I I TSHD.

ESICERDPTE, HRERICI O THZERET 6D, BRERCHEREELTZEDOED, HEMEIICL > TEEREITDIEDRE, BICLDIZHEENEIZLL. BR
DEREBLFDDS, BENMHBLTVDIDIE, >33 DN\ ITERIVEED/\TE RHEEAER) (CRESNTLD. LML, /\TTHBESNZHEREEET (CHE
INEEFN, I\ IUHNDERRICHFEITDINEGN, FHETHD. 23023/ \IMFEALU TV XREFRSEBEREBABDILZHERETDIHEREDOHKNE, BHBERTHD
HDALCE@FETEFRSRWN. DA OATEWERBERDESIZITTENRETDZEN, DHREDHATRE(CLD T70FEGHINSIHSNTWVD. UM, REERIEIC, BHAERR
DHFTEH, WREBFZREANSHIASNTSD, TNSDETIE ZRBERODHENEZRET D EBEEIND. COLDICEROERERRICITES FZEDSZHEENHDDT,
ZORFHBERRES E(CHARIAL, BLWCHRIDIZENMURETSHD. —FH, EFERBRCKDIRBWIRCH T IRENS, BEOMEDATEREZEN(C ULREREDV R
VIFENERPIRISMOMBENMESNCERZIN TS, Fi2, DAOPIYNFREDERT(E, MEABNICHEIT I EICKD, MBEENERENCHLIEES EMH
FENTVWD. NS, HEERRERTIFENICEMBZFE UEDOABHIHOSEERREITDCECL>TEIRT D, AMAKRDENE, H1I2EFUHETIHHBER
ZHRDC, ZEAE T DELCTFELIUOMN _BZZA I DIEGCFZRREL, ENSELFREIORY ND—OB8XVZDOEBRZEERZASNCI DI ETH D,

2. WHFREE
2-1. 23923 J/)\TOEREREEEGRF D1 I/REOD DIEE S HERERRT
=B (E T TICHA IDDNADERETZKE(TREL, ESTEULTT—INR=EULTE I, TDOHMNSS 303 I/ \ITOMRE(CRES I DELRF THD doublesex ,
fruitless , transformer-2, sans fille , ovarian tumors, ovo IREDREOTZREKR U, ATOZ T U MTIE, ENSDO—REEEREL, FBR/\F—>=iBlE, REEK
PR (CHEMERI CTLEER 9D, F/z, I IDOREBEIREMEEAL, CNSUHEREELTOREERRMEARZIER L, RRBOEIZRABTT D. CNSOERMNS, LEELTFHH

AOTEHRECHSULTWBINED, Fed— RIBDY/\TEDHEENME TH DN ZHRIAT D,

2-2. ERBEADIBIERET &R LUDMHREEEFDREE



A IDHEE, W RER EDRENEREELTF Fem [CXDTIERIFTYIITRESND ZEMFHTH D, UTD 2 DDFET Fem DEEZRHD.

1. BECERRGBEHDBACS A IS U —=EAL, 71 IWREBADBACTO—>DIEES|ZES 3wV MNIEICK D TRET S
2. lEEDRNADY T "S53 3> 77> CITHREN(CRIRI DBELTFERERITD
3. Fem DOZERBINLELFEEX SN TULDS Isx (Intersexuality ) B FOMEEZFRT I D

2-3. DNAF Y JZ28RE UL IEREEEFORE & EREEEFOREEICH DEEFRY NT—IDfEH

MARFRN(CRIR T DELFEMENICERI DHIC, RED cDNA Z2F v TEL, HHOIHEMO MRNA EOMHEZRFITTD. Fio, WREELFOREGRIMACSITD
BIFRROZ({EZ DNA Fy T ZRAVTHRAL, WRAEEBLFOHEHT(CHDIELTFZHRT D,

2-4. 731 JUNDEHEAE BROMERTEMBODARA & FIC/EERGIREDRSE

P DN OEFAE BROEREMBZAERL, SEUCHEREE G F B FEAL THBEGRRRRZFHI D LICELD, FHERONECFZ(FMEMIRELIC L DERD
MREZRFET D. Fio, ERFENQMECEIECEADDI D FHIBZIRN & LI UVWRRIF (CLDERVINEZRFE T D,

3. RFAER

ATO>TONZE, BR, HICEHBPBERROMEREDD FHEEFEIAT 3 E2BIBLTED, 1. doublesex HMENEBILFOBE S MHIFENAT S22, 2. doublesex
HENBIEFOMEEDRER, 3. TOMOMEBREELGFREOTDIEBE EFIR, 4. HBREAOEBE SHEE, 5. DNA Y7007 L1 2B CHHEDREMN, D 5AROEEIITTH
TLTWS,

3-1. #PABHEBRD doublesex HREIEEFDIBEZEAFIAL I

3-1-1. Bmdsx mRNA DO#&i& : =323 )\T dsx BInFDH- A TOHERBIELRF Bmdsx 1Y, MEMTRERSD mMRNA P4V IA—LZECDEZBASHNICUR,
Bmdsx DR - HERIZNTND mMRNA 771V T A —LADFIR(E, SR - 1 - RBROSHSWDIMBMTHRINL. IRERINZAL, REEREEEBD THRITULER,
ZAERHISOIFH DL T CHIH THEIFRIR mRNA BMRIRT D EZRUVZUIE. —7F. Bmdsx @ MRNA OFEEMEBMFNICIRET U, RIBEDZLH D ICAIEET
D MRNAZEE (FER(C(FAHR TIES CHhdZEZBSMNC LT,

3-1-2. BmMDSX& > /)\OEDFBTE : BmMDSX (CX 3 DA Z/ER L, BERHATD BmDSX 5> /OB (FE(CHIFRXICBTET D2 ENERRENT.



3-1-3. Bmdsx BIzFDEE : Bmdsx @ BAC JO0—>%ZEBL, 6EDIIYV E5ED> SOHSIRDBLFBEZRSMNCUZ. 1> hO> DIEEECHIDRE
(CKDT, 23023 VT LEFELRDIMBTHERIRNAT SAS 2 INECD T EMERSNIZ. Bmdsx (&, HREATIIREORERCHERL T,

3-1-4. Bmdsx mRNA DTS > > HIHEEDERT © HelLa AZZMEYI(C K BBmdsx pre - mMRNA OERBERARX TS 2T DER, Bmdsx OREEIRECH TS

RISAZ DD EMETH D EMHAL, 23023 IORRRKEIH THDIELERMTH DIz, LI > THDHA TICDFH Bmdsx DAT S>>
ZHH T HEBHNERET DT LEZBRLTVS.

3-1-5. Bmdsx mRNA ORI T S A S 2 JHREHE : Bmdsx DRV TSAZ 2 J(CEDISARAF»C NSO AAFZRET D in vivo RZHIIT DI,
POF23TOF—F—DFRIC Bmdsx DIITYVZ2NSTOYS5FETOHY ) LMiFa&EiE LTz DNA ZHBR L. METSHEZ AV TEE T OERIRMER(SES U
Jz. TORR. MOMRTMEDIT S > I DHIREESNZDICT L. MR T RS KUHMEOM AT S+ S > JEYHZRH SN, B8O TEHDN
MRENATSAS 2 ONBRENIZ. €I T Bmdsx DE31> MO D3I AT S5A REMIICEFET D SX LEESEF — IREHNZRELLI XA NSO hZEA

UCHIHER, RRDRATSAREMIL D 143nt ERCTRTI S A >IN Sz, ULIZH DT SXL EESEF— T (383> MO DIEHIRRA T SA 2 2T CHET
»d.

3-1-6. 731 QU D doublesex HHEBIGFOEIERTE : O I DEAEERELUTCTIUY> - OB > - TJ0h5, degenerate primer (CkD RT-PCR (LD

T doublesex (CHHERX cDNA Z181z. J—HEEDIER, 11 (ZWR/ZZs") EIFRRDZ0R/ZZSBEDMREAZF DI U Y TE doublesex tHEIE
EFIIHEFENCRIB LT,

3-1-7. TUY > dDdoublesex HREIERF (Scdsx) (CH1FD pre-mRNA DMFERM AT S > © Scdsx DBLFIBESEMN<ART T DEEBICHFENATSA
S DREERIT UTE. Scdsx DIOYV 2SI 0Y US5ICEDIERESINS/2D pre-mRNA % Hela IR (CHIIX. £EUIRRTSAS 2 JEY =
RT-PCR BKUEIIRE(CI D TRIELEEZ B, Scdsx DIV 2, 4, SINEBIRESNTI OV 3EAFvIENe, Ko T TUPSMTEZEIT OV > D&ER
HEMEE T BERIERENTFET B35 LU\, HrOETUY> D doublesex DMBRN AT SA S DI HIAMMEIEVNCERD EEZBNS,

3-2. doublesex HHREIEEFDHEEEDfZR

3-2-1. Bmdsx 1’23023 J)VIO dsx Ak, MHERECEDDIMEEZIFT D L ZENDHDTHIC, HMOREMHFHEIBRN THELID Bmdsx ZlflRR=ED 2 L(CXD T,
4SRRI 1Y )NOBETHD SP-1 DEKREBICEIENHOSNDNEDINZEERUIZ, ACNPV RIS —E LU TRV, Bmdsx cDNA ZRERAAHIRRAI(CEA LTz
R, SP-1 OEHEN, WREXICHEANERTHEZMNOZ. LT HED BmDSX 5>/ \UE(L SP-1 OFIRZ(BET DHEZEDS UL,



3-2-2. BmDSX OERMEHDO—DEFEFOS T ZVBEGFOTIOE—F—THD : EFOZ T ZUEEFOS' EREIICS 3 D23 D/(IT DSX Bl sans > >
BRI CHA U BB ZHR LTz, CNHE(C BmDSX DIEMECSI TH DN E SN ZMRIBI DTz, in vitro DES-FIERRZFA L THEE BmDSX LfifEEY
BmDSX Z/FRL, EFO I ZVEGFIOE—Y—EBOEAREAVITXTILAF RE BmDSX 9>/ DB LDEEZETILE T N7 v EAECI > TRE L,
ZTOFER, EFO I T2 EGFOTOE—S —HESOES (FHEMNCHEEE SUH#E BmDSX 9>/ \ DB LEET DT ENFIBR L.

3-2-3. Bmdsx =TI hEWOICHIRY DREEMN- IDIEL @ 1B Bmdsx mRNA ZREIFIRT D M5O XZ T2y Oh DR ZEERA .
JOE—45— & B Bmdsx ORF 573 Ee5 %, B TFEANT S — pPIGGYBAC3XP3-EGFPaf —8BICEA LTz, 5L THESNIEO A NS K DNA =,
BEEMERAFPABAMESIE TS LOHBESBELTORNZET. O3 pnd-wl REEOE T 8RIHIANDZAFEIIL3144 (TFH Uz, TR 303MEHARN L
U, 1128XDG 1 H#RZEZ. DHROHERN UVIFET T EGFP OEXZFHR T DINEDNZRARDZECIDGIEREZXTIU -2 T UTHER. 11245 X H 184
X&D EGFP BZMHERZFIZ. StnshR(CHT EGFP BHIHER(E, MO48R, MEO0BEL (F(F1:1ITIEVLWEILERUTZ. UL, HESHBRODAIC, ERMEHE UTH

BICEBZSCULEOMERRE SN, =5(C, NS EGFP BIHEARD RNA Z##T UIEHER. BAI X ST bEED Bmdsx 1

5Na3A0)L RIRDORZRE
BEESN TV EEERIC, BEIRCHSVWTETOS T mMRNA NEEEESN TR ENBESHCRS e, CNSDERGE. BA UMR Bmdsx HYEHEHER

Dt ZfBEL TVWB T & HIVETOS T ZUBEILFHHEMNC Bmdsx OXECFICHD T Ea2RmL TS,

BmNPVDiel

3-3. doublesex BADEREEEGEF(CHBERDA IDEEFERR U

3-3-1. fruitless KLU transformer-2 ([CHERDAA IADELEF : /O3 3T a3 I\ TOMROMEZRD D ESNDIBELF fruitless (CHEBERD-( IDELF
Bmfru Z=EEEL, CNMMEIRNICAT A>T NTS5EEMU ED mMRNA P4V IA—LZELD T EXRPASMNCUTE. Bmfru mRNA (A6 EIREE - 1F8(C%Z <
BELUTHED, MEEBETTAYVIA—LADORIRICEERN D>, Bmfru (FEB6REIRCEEL T, F/z, transformer-2 OEBEEGFZERL, 27D

MRNAT AV T A — LD EZBSMC U,

3-3-2. £IEEDOMEEREBLET : 30> 30/ \TOEEMREDMRTEERTF sans fille - ovarian tumors « ovo 1RRE(CHBIRBLEFEEEEL, WSEZERELUZ.

3-3-3. 23023\ IOBGFEMIEESERDEBRER(ICHERER DA DS I/\OEE . 23023/ TOXREER EDEGT (FHOIEEEZE(C T D HEAFERD
TWd, COEBIGCFEHERITDY/INUEEEIR (compensasome) MDS5, MLE, MOF, MSL-3D=&F(CHRERY>/\U&B%Z 11— RIBELFEHAINSHE
R Uz, RT-PCR ik D. N5 3EGFIEH IDEL DEMTHRIAL TULVE, 1 ID ZRBRICITEGTFEMENBENESNTLBDT, CNSHEREGRT

DOHEREIFS 3T a DT ERRDEIT TH D,

3-4. H1 IDEREBE (WREBEAHSXIU ZREH) DOEEEHEZRERUIC



3-4-1. WREAOHEFENET | WREAERRED BAC JO0—>ZHISL, TORIEREASI170kbZRE Uz, #&R, Kabuki- Yokozuna 72&EL hO K5 >XRY > AEIEHA
FICECHEBNAEDZEHTHD, UM BEBRTF EICEBRFMEATSD [LWNIHEE] HBEFRICERO SN,

3-4-2. A IWREADIESE EHEEE | WREBRK(ICIIMEREBIEF Fem HMFEIDEFEIN TS, BEHRBEIC K> TR EINZ Fem RIBEDWZREKZ PCR (CK
DERMTUTERER. Fem DY 3RIFTEWREAR(ZIE Samurai BZFEN %D TWLWEDY, Kabuki XU Kamikaze BIFREEIRITTUWE, Fle. Fem BUOWREFZ
DA TIE Bmdsx D mRNA (SEBLETxD Tz, I72105 Bmdsx DRI TS+ (C(E Fem ZEDWREBENBRETH D,

3-4-3. Z REAROMEBNERNT © D D Z RLEARIC(IBIFD Bmkettin, T15.180a. Rcf96 Em(FH, #IBEEHESET Bmper NEEELUTWBZEEZRB U, TNB4E
EFERRAETD/IEER BAC O 5 1 J%BE Uz, Bmper. Bmkettin, T15.180a =70—7J & UL THESNIZ BAC 00— (L EDKDIRBLEFNEFET D
DOHZEBASMNCT BTz, BAC DIEERHZES 3V M IEICKDRE U, 5 Bmkettin BEBIC DWW TIEKI350kbZ N < ##ATL. €DFRIKICFIET D ORF %=
BSMMCUTc. Z0FER, ZREBARLOEGT (S, IR - EIERECRIND EETESNDIEDONS  MEENH D1z, Fe. INSDELGFDS 33 D/\IR
TOJ(E. period AT RN TEREBERLICEFEEL. B FEAIEFEERD TULV

3-4-4, BEAYEFREMARAE)IEEBLCLKDORBINEBERR Isx  (Intersexuality) (IWREHLEDERTHD. Fem DIIDELEF THIUEEMENSH D, CORIE
RIRCHITD Bmdsx BFORRZEMHFLIZECS. B Bmdsx mRNA & #REBmdsx mRNA OmENE—EFEDOR—HE#BTRIRL TWLWB T NP olz. Isx
H'Bmdsx BILFDOHEFERNATSAS 2 IICRELUTWBRZERRIERTHD.

3-4-5. ZZW 3f&K\® ZZZW 4 8IKICH1TD Bmdsx BILFOERSENZRTUIER. LWINOEBEETERMED Bmdsx mRNA BFEIRL TS ENBASHIC/ED
7zo THUE. WEEHKRD Bmdsx OMRFRORTSA 220 = BEEFFAMIECKARI DI L2 RIHRTH D,

3-5. HAJESTOHFT EDNAR A OO7 L1 Z2RBL, TENZRAWTIHEHEZZ AT

3-5-1. B3 EST 7 —HINR—XDILFE : WfEDIE 2 OIRFEICHR I D ES TZHFAR(C10000EU LES Uz, BIfFD EST £&HE D &£#92500000—>D EST hiigshnic
Z&EITIRBD. TNBORIC, MEMTIERE - 4L - LIECEAS T DT ENMMSNTVDEGFESHFER L.

3-5-2. DNA ¥ o0O7 LA ZAWzh-+ DOMFRIETCTFRIROEN | $16000ED0MILERFICHET D cDNA 2S5 RISX EICEAELTYAoO7 L1 Z/ERL
2o SNZBWT. 7335 EROBEHIRICEITD mMRNA DIEEEZIRE U THIzE D, HHEDELGRFOFRRICHEENRHSNZ. BFMOoESTO>T=>
BIZFDIFN, DNA FEES 2/ OEELTF Nopp140 DWW\ EVI\—EHRY >IN OBEDBILFRE(CHBEEN D D Iz,

X FER AT



