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TEHI L, TORBAMNT LTz, ZORE, BREEXEERE LD XY ERIEA R L, AREICE
WTHAAMUICHETHDH Z LRI,

Medaka fishes in the gen@syzias have both XY and ZW sex determination systems,thei sex
chromosomes differ among species, suggestinghtsatliversity have resulted from the acquisitiomofel sex-
determining genes. On the other hand, recent stindiee suggested that {Bedf gene has a conserved role in
testis differentiation among them. In this studg, generate@sdf knockout strains aDryzias danena using
genome editing technology and analyzed their plypest XY knockout fish developed as sex reversethles,
suggesting thabsdf was required for male differentiation also in thigecies.
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ZOLRDBREEBZ TR SN TV LMELES T DO L DIZ Gonadal Soma Differentiation Factor
(Gsdf) 38D Y, Gsdf 1L TGFB A—_"—T7 7 IV —IZ@THIH Rea—RL, 2007 Flz=U~
2 (Oncorhynchus mykiss) OFSENHIA SN 9, ZOBBFIIEFAETAIREIATEY, &~
=T AARRY T TNAIR EDFRMERRLERM O~ L b A SN TWDR, oMERET
ITRbNTWD 79, Fiz, A TIEE L TRERO'/V b U HIIE & PR ORI MR CHRIEL L 01012

BT T 7 4 vy a CIIRE L INRITI T 5 A TMIaIEIE & NI 532 Z &R monTngd 1),
I BT, WY ALK T (Oryzias luzoneseis) TIL, Y YetafR BICALE S 5 A AR EBEE T & L CRE
SNT W, KFETIE, Gsdf DXLBIS 1T X Rk & Y RO T ITHFET D25, Gsdff LIS
Y RESEBAR 1T Gsdff £ 0 b FOWRENRIMEARIR THRELL . 2O Gsdf' Z# Bin FEANT 5 & XX K
DIECVEESHR T 2 Z ERH LI ENTWD W, VY A X BUMMCY, N T 7 )8 (Takifugu) OB
BFERLX T (Anoplopoma fimbria) T Gsdf ISVEREIZBH T 5 Z LRSI TER Y D1 Gsdf 73
R DB CHMNIITHEREBE & LT LI Z EDRRBINTWD, LIeR o T, Gedf 1XAEFHEAM
Rl DIGHELCINRLATZ T T <, —HOBECTIIMEREICHHAET 20 & B2 6N TN D,

RBEORNTH, AX TR (Oryzias) 1335 L < SERRMREBLE 2 00, R HMRERSST
DO TP T Gsdf D3Il L TARMEIZED S Z E PRI TWD, IEFEOMENL, 6 I1E XY B &
ZW BIOMRERER AR L, HERER GRS L ICRE R Z EBH NI D), Znbnr b, b
WO AFE TP, AX T (0. latipes) & A > KA XTI (O. dancena) O Y JtalkitZhE
NEIR DR EBIE T (Dmy B8 LT Sox3) WEEI Tz 292, L ZAR, Zhb 3FD XY ERTI
LT, Gsdf W@EFEBLT 2 1292 L 2 A X T TIRY Getalk LD Gedff DR EBIRFEDHDT
BDHIM, AXIITIE Dmy & Gsdf 3FE— D&/ N Y FIBSHL CLEREE 2 12, Larvh, AXBITBNT
Gsdf %= /v 770 M5 & XY RN A A2, Gsdf 7 IR S5 & XX RN A AR 2
MZ Lnb, BERFThHD DMY 2 Gsdf G L L TARMEZEL LB BTN 5,

AV RAZTZBNTH, AAREEE T TH D Sox3" IKTFIINC Gsdf FBINFHE S, Gsdf D
R L > T XX KRN A AT 5 Z & 906 Gsdf 18 Sox3” TIRD A A5 b nFTh 5 Z &
MWRBINTWD, EZTARIFIETIE, A2 RAX BT Gsdf WA AGITHENE I DB LT D
728, CRISPR/Cas9 v AT L& HWT Gsdf / > 7 7 U M RMAAEH L, ZDORE AT LT,

2. Gsdfm/ v o F7 bk
Gsdf

256 155 93 131 1662

Gsdf DI R T B &RE % ,
W 57323 %72, CRISPR/Cas9 ////¢~RK%K\\M&%JE
ZHWTHEIZXY VICHEAR .

WT CTCATTGTCTTGTTGATGCTCCATGGCTCTTCAGTGGTGATTGCATTTGTCTTGCATCCATTAAGG

B ZFE LT~ 14 WEOH L I VLLMLUHGSSUVVIATFTUVTILHTPILR
ins14 CTCATTGTCTTGTTGATGTCCATTTGEATCTTGTCCATGGCTCTTCAGTGGTGATTGCATTTGTCT
ANEEZ 4D insl4 Rk & 3783 L I VL LM S IWITULSMATLQ W *
del37 CTCATIGICTTGTTGATG-----=-===-==============-=-=--- TCTTG====-= TTAAGG
DRKFAERZ & del37 R D 2 LI VL LM s c )

2% -, = 75 B
AREIEHLT. SNEORRE g GedfaEFOMELFARKER
TuwEht 7L —A3v 7 FERA HBENF (FCRISPRY =4y MECHIIER U, KEBOHBENT (SR AEBLSI.

3 FRFED)\A T IR KB Z T,
U, BERINGEE DX 216 7%
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HDIER 72 GSDF # /7B Tt 7L—AT 7 b & LERZBERREY ZETe 12~21 oW
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3. /w07 MEAKIZE TS RBE DM
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TR O PRI AT o720 /v 7 7 U MEEOA A TIEEAR LY & R ERIER(L LIoREER
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77
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PSSR DI L 272 < . AT — VI LIED

) I2 14> I*X'S"td)Gsde‘Ja?'j [ (|n514) %
iR oot T DT &b, B AICH T B EMERSR
) . iy TR (Gsdf +/4) XYIBHE (A) |« BEC v o7
@Wiiﬁﬁ@@ﬁ@%miﬁ4z@ﬁmtf I (Gsdf -/-) XY (B) DSREIE. ZH 5 OIARK
TR, BVIIaARERE L2V E 52, i (CBEUD) . O 5B ; OC. SREERE ; VI ; SREHAR
(RF—=VI) ; VIIL; SRR (R5—VIID o R
JAR AT =Y VI ZBA THRATL2DICHMLET  4—)L)t—FE1 mm (A, B) . $»3U\(&200 pm (C.

HDZLEIRBREINT, D) Z=x9,
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